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Installation Information

This page should be completed upon installation of the Cellwatch system for future reference:

Date Site Commissioned:

System Installed by (Company):

Installer’s Certification Expiration Date:

System Installed by (Installer):

Contact Phone Number:

All technical assistance with your product can be obtained through a Certified Installer for the
Cellwatch system. Please contact the company above for assistance with Cellwatch.

NDSL, manufacturers of Cellwatch, can be contacted by visiting:
http://www.cellwatch.com/contact
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TRADEMARKS

All brand and product names are the trademarks of their respective owners. Cellwatch™ is the
registered trademark of NDSL Group Limited in the UK and the USA and a trademark of NDSL
Group Ltd. in the rest of the world.

COPYRIGHT

© All rights reserved. No part of this manual shall be stored in a retrieval system, or transmitted
by any means, electronic, mechanical, photocopying, recording or otherwise without the written
permission of NDSL Group Limited.

LIFE SUPPORT

NDSL products cannot ensure performance for life-support devices or systems since the end
user is responsible for monitoring and management of the system.

LIABILITY

Neither NDSL nor any of its employees shall be liable for any direct, indirect, incidental or
consequential damages arising from the failure of the battery monitoring system due to the failure
of a proprietary part of the battery monitoring system, even if NDSL had been advised in advance
except for as provided by law.

SPECIFICATION

NDSL makes every effort to ensure that the specifications and details in this manual are accurate
and complete. NDSL reserve the right to alter or improve the specification, design or
manufacturing process at any time, without notice.

WARRANTY

Please contact your Cellwatch installer/provider for warranty issues.

LIMITATION OF WARRANTY

This warranty does not apply to defects arising from system modification performed without
NDSL’s written approval, or misuse of the system or any part of the system. The warranty
excludes defects or malfunctions resulting from failure by the customer, or his designated
personnel, to maintain and upkeep the batteries to which the system is fitted

This warranty does not apply to any part of the system supplied by the customer or problems
arising from normal wear and tear or failure to follow instructions.

X
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SAFETY

The following safety precautions should be observed before any work is performed on the
system containing the NDSL product.

v' This system is intended for installation by personnel who are trained and qualified to
recognize the hazards associated working with such systems and are familiar with the safety
precautions required to avoid possible injury.

v" Never work on any system that threatens life
or injury through hazardous voltages. Even
when safety precautions have been taken.

v NEVER WORK ALONE. Always ensure that
two properly trained personnel are on site.

v" NDSL recommends that when performing
any work concerned with batteries, that the
safety procedures and safe working practices
as described in the appropriate battery
manufacturers documentation should be
followed at all times.

v" Never make unauthorized changes or
modifications to equipment. This may create
unsafe or even hazardous situations.

v" Where the battery documentation
recommends that links are removed for safe

working, it is important to totally remove any Wam;nc?éuwmch pCM
Cellwatch unit which is connected across Failure t0 rem?:g pattery links that ?re
any link to be broken prior to separation and connections spafgay result in eq.u.,pmen
subsequent removal of the link. FAILURE to be broker, -\ unsafe workind-

TO DO SO WILL RESULT IN THE STRING dames

NOT BEING TOTALLY ISOLATED. Lo

v' After servicing of the battery, any removed links must be fitted and reconnected before the
Cellwatch™ modules are reconnected.

NOTE. The Control Unit, Thermal Runaway Controller, and the Integrated Battery
Monitoring Unit contain high voltage parts. Only trained and qualified personnel should
open the Control Unit, Thermal Runaway Controller, or the Integrated Battery Monitoring
Unit.

The battery monitoring system including the Control Unit, Thermal Runaway Controller,
and the Integrated Battery Monitoring Unit should be powered from a properly
grounded/earthed AC supply and be backed up by UPS power.

10 V 5.3.2 — February 2020
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Danger Live Electrical Equipment

TOOLS AND EQUIPMENT

v' Safety glasses should be worn at all times.
v" Ensure all equipment and tools are safe and in good working order.

v Ensure electrical tools have been tested for proper insulation and grounding where
appropriate.

v" Do not wear loose clothing, jewelry, long hair when working near rotating machinery.

<

Appropriate PPE should be utilized depending upon the application and hazards present.

v" Observe all CAUTIONS, WARNINGS and DANGER notices on equipment, tools, and
buildings whether internally or externally displayed.

CELLWATCH™ SERVICE AND SUPPORT

If during the use of the NDSL product any cracks, breaks or defects are found in any of the units
then please contact NDSL. You will be advised on the necessary action to be taken.

Visit http://www.cellwatch.com for the latest contact information and locations

NOTE: This manual does not have an update service. This manual is
also supplemented by application notes. Up-to-date copies of the
manual and application notes can be obtained by contacting your

dealer, NDSL, or visit the application notes web site:

www.cellwatch.com/AppNotes

11
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INSTALLATION: INTRODUCTION

The concepts behind the Cellwatch system are flexibility, ease of installation, safe use and
operation. It can be installed on a new or old battery. The modular design allows the system to fit
applications of any size and configuration including monitoring several separate battery systems
simultaneously. Battery parameters which can be monitored on per cell, per jar, or mono-bloc
basis include:

e On Float Voltage
e Ohmic Value

On a battery system it can report on

e Total String/Battery Float Voltage
e Individual Jar/Cell Float Voltage
Discharge Voltage per Jar/Cell
String Current
Ambient Temperature
Pilot Temperature
Per Cell Temperature
Ripple Voltage
e Thermal Runaway Conditions
e Dependent upon Current, String Temperature and Jar Voltage

SYSTEM OVERVIEW

The system is built using modules. The majority of the system is constructed with Data Collection
Modules (DCMs). The DCMs are optically linked to Control Units (CUs) or Thermal Runaway
Controllers (TRCs) that in turn are connected via RS-485 to the Integrated Battery Monitoring
Unit (iBMU), a central cabinet or wall mounted server, running proprietary Cellwatch software
under the Microsoft® Windows® operating system.

The system architecture is such that the battery monitoring system can easily be configured for
any size battery, anywhere and can be economically expanded. Components are also designed
to have a useful life beyond that of the battery and could be used on a new battery following
decommissioning of a retired battery.

The diagram in figure 1 shows a basic layout of the Cellwatch system. Each DCM can read
voltage or Ohmic Value data from four monitoring points, typically either a module or container
that contains one or more cells. The controller provides the ability to monitor string current and
temperature as well as converts fiber optic communications into RS-485 for communication to
the IBMU. The TRC includes the functions of a control unit with the addition of relays that can be
utilized to remove a string from service if thermal runaway conditions are present. All DCMs are
linked fiber optically in a series loop to the controller keeping each module electrically isolated
from each other.

12 V 5.3.2 — February 2020
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RS485 Connection Battery Monitoring Unit (IBMU)

Control Unit (CU)

Temperature

Transducer (TT) Data Collection Module (DCM)

Fiber Optic
Connection
Sensing Leads

Current
Transducer (CT)

Cells orJars/Blocs

Figure 1

One iBMU can control any combination of Control Units (CUs) or Thermal Runaway Controllers
(TRCs) up to 31 unique unit addresses. Each CU or TRC can control up to 254 Data Collection
Modules (DCMs) and can connect to remote generator batteries, monitoring up to 254 DCMs.
Each CU and TRC has 4 current inputs and 4 temperature inputs, 5 alarm triggered volt free
relay contacts, and a generator extension remote. Also, each TRC has 5 additional alarm
triggered volt free contacts, for a total of 10, dedicated to Thermal Runaway protection.

NOTE: While the IBMU is fully capable of monitoring several thousand jars, for best
performance it is recommended that the following limits be adhered to:

no more than 1000 jars, or 250 DCMs be connected to any IBMU at a given time. Data capture
scan speeds will degrade when exceeding 1000 monitoring points.

No more than 12 CUs per iBMU. Data transfer limitations over the RS-485 protocol can result in
lost packets if more than 12 CUs attempt to send information to the iBMU at once.

SYSTEM REQUIREMENTS

The Cellwatch system’s DCMs are semi-permanently connected to the cells, jars or monoblocs of
the battery system to be monitored. Battery types, which can be monitored, include:

e Valve Regulated Lead Acid, 200 micro ohm to 25.9 milli ohm
o Lead Acid (flooded), 5 micro ohm to 65 milli ohm
¢ Ni-CAD, 50 micro-ohm to 20 milli-ohm.
Constant physical connection to the battery system is required in all cases.

13
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INSTALLATION: CELLWATCH SYSTEM COMPONENTS

THE IBMU (INTEGRATED BATTERY MONITORING UNIT)

The purpose of the iBMU is to control all aspects of the monitoring process including: retrieving,
displaying and saving data; indicating alarm activation; processing data for historical trending;
real time calculations; and control outputs to trigger external functions.

The Battery Monitoring Unit server forms the heart of the Cellwatch system with a minimum
specification of the following:

e Solid state hard drive (SSD)

e USB connection for data retrieval

¢ 1 non-transferrable activated license for Cellwatch

e Windows® OS with automatic updates disabled
Environmental

e Operating Temperature 0 — 50 °C

e Humidity 20 — 90% non-condensing

o Power supply 110VAC -240V AC, 50-60Hz, 200 watts

The iBMU must be powered from a UPS backed primary supply of 110 or 240 v AC at either 50
or 60 Hz. The system comes in a 2U high 19” rack-mount case, which can be connected to rails
for a rack solution (universal rail kit available, sold separately) or wall mounted (sold separately)
to be installed in the battery room.

The data is presented on an optionally connected color screen or over an Ethernet network
connection using Remote Desktop, or with a third-party appliance such as a KVM over IP. A
KVM over IP option allows the iBMU to be accessible via the network but isolated from the
network as the KVM connects directly to the monitor, keyboard, and mouse ports on the iBMU.

Cable entry into and out of the iBMU case via industry standard connections on the back panel.

Languages

Cellwatch software is available in English, French, Chinese, Korean, and Japanese languages.
The IBMU can be configured to run Windows® in these default languages as well.

Optional Keyboard Interface Type (not supplied)

Standard PC USB keyboard and mouse.
Optionally KVM or KVM over IP devices may be used.

Ports

1 Serial communication port (RS-485)

4 USB ports

2 Network Interface Connector (NIC) 10/100/1000 MHz Ethernet connection
One static service port (192.168.0.128/255.255.255.0)
One dynamic (DHCP enabled)

1 VGA video port

1 HDMI video port (must be connected at power on to be used)
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The Cellwatch Software

The Windows® Operating System is custom configured to reduce security risks and produce a
stable and standardized platform.

The iBMU will ship with a pre-configured administrative user (Cellwatch) in addition to a recovery
account (“Recovery”). Both the Cellwatch and Recovery accounts have their password set to
the serial number of the iBMU (found on the front sticker and the yellow sticker on the top of the
unit).

Note on entering password: Enter the serial number with all CAPS, including any hyphens.

Changes: previously the Cellwatch iBMU shipped with an auto-logon configuration. With the
introduction of Cellwatch 5, this is no longer needed as Cellwatch 5 and higher will run in the
background as a Windows service without needing to login to the iBMU.

This configuration on the IBMU ensures that Cellwatch will properly power on and begin
monitoring cells should power fail on the IBMU without any instruction from a user.

The Cellwatch Software Suite consists of:

1. The Cellwatch Windows service that monitors your batteries and stores all collected
battery data.

2. The Cellwatch interface that displays the state of your batteries and presents historical
data. This will appear as soon as you login to Windows.

3. The Configuration Builder: used to build a configuration file describing the battery
system.

4. Email Alert Client: sends out e-mails to user defined recipients in the event of alarms.
This software is free to users for Cellwatch versions 4 and higher and requires separate
installation.

5. The Language Switcher utility: Shortcuts on the desktop allow the operator to change
the language to French, Korean, Japanese, Chinese, and English.

Changes in Cellwatch version 5:
e The default Cellwatch account password is now the iBMU serial humber.

e Software no longer requires auto-login to Windows (it runs in the background
automatically)

o SNMP functionality is built into the Cellwatch Service (and no longer requires a separate
utility).

e The image now includes a recovery account (“Recovery” programmed with the same
password — the iBMU serial number).

The Cellwatch software is designed in a modular way to allow for a flexible solution with easily
defined setup and configuration, making a very “user friendly” system.

On startup, once all parameters are known the program then performs an initialization followed
by a scan of all battery components. The data is updated after each DCM reading and the
graphical display updates according to the alarm condition of the jar, battery, or string. Updates
can be tailored to suit the installation or customer requirements.

15



Cellwatch - Battery monitoring system E@E

All retrieved data is stored as either Configuration (.cfg, .xcfg), Discharge (.dis), History (.his), or
Comma Separated Variable files (.csv) and may be displayed as a spreadsheet in most formats
(e.g. Microsoft Excel). All files except the .xcfg can be modified to a CSV file for easy viewing.
Data sets include:

1. Float voltage and ohmic value scans for each block or jar during a day

2. Float voltage, ohmic value, current and temperature averages for each day available in
the history file.

Voltage data for each block or jar every few seconds on any battery on discharge.
4. Alog file for every day of operation detailing all events, recorded chronologically.

User selectable reports for voltage, ohmic value, temperature, current, thermal runaway,
and string voltage alarm history.

6. Alarms can be captured and displayed by viewing the configuration file.

For a full and comprehensive description of the Cellwatch software, please refer to the Software
section covered later in this Handbook.

16 V 5.3.2 — February 2020



Cellwatch - Battery monitoring system =t |15 | "X

THE CONTROL UNIT

RS-485 Data Connection To additional CU or TRC modules
2 PEICRY: —
Unit 1
(CU)
Fiber Optic
Iml Communications
] m

=

[ |

UPS System 40 Jar Battery Cab. 40 Jar Battery Cab.

Figure 2, Control Unit and Partial System

The Control Unit (CU) communicates to the DCMs via a fiber optic loop. The functions of the CU
include; conversion between digital RS-485 and optical signals, up to four independent current
readings per Control Unit, up to four independent temperature reading per Control Unit for
ambient and/or pilot cell temperatures and the facility for five volt free contacts to be used as
alarm and control outputs on the standard CU and ten on the thermal runaway controller (TRC).
A total of 31 RS-485 Addresses can be connected to a single IBMU.

17
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Cellwatch Control Unit Specification
Operating specifications

Ambient operating temperature Voltage readings 0°C to 50°C
Storage temperature: -10C to 80C

Maximum Relative Humidity: 95% non-condensing

Maximum Altitude: 2,000 meters (6,000ft)

Pollution category: Dry and non-conductive pollution with temporary
conductivity due to condensation.

Power supply: Required to be fed from UPS.
110 to 240 V AC

Permitted mains supply variations +/-10%

Transient over-voltage category: Category Il

Power supply Frequency 50 Hz to 60 Hz

Power supply power rating 20 Watts

Fuse rating 240 volt 250 mA Slo-Blo

RS-485 interface Input and output with optional jumper for bus termination.
Signal not regenerated

Max range 2,000ft (600meters) total bus length.

Fiber optic range Min 150mm (6”)

éiatgn%i?ﬁ%nded with Fiber Optic Max | 45meters (150 ft)
(No radius sharper than 130mm (5”))

Maximum CUs per RS-485 bus: 31

Cable Type Belden 8102 or equivalent

Interface for generator extension kit RJ45

Alarm Outputs

Output Relays 5 relays, each single contact, volts free change over. 10
relays for Thermal Runaway Controller

Electrical characteristics 30 VDC @ 5 amps max.

Electrical isolation: 1500 VAC
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Sensing inputs

Temperature sensor Solid state probe

Resolution 0.05 degrees C

Accuracy +/- 1 degrees C

Range 2 to 80 degrees C

Mounting 8mm (5/16”) lug fitted to adhesive pad (removable)

Current Sensor Solid state, magnetic core sprung clamp. 2” (50mm)
capacity (1,000 amp) or 4.5” (112mm) 2,500 amp.

Resolution 0.5amp

Useful range +/- 10 to maximum amps of clamp

Communication rate: 9600 baud

Maximum Cable distance: 150 feet (45 meters)

Sensing Inputs Short circuit proof

Insulation resistance 600 volts DC

Dimensions 302mm x 298mm x 121mm (11 7/8” x 11 34" x 4 3%4”)
Mounting centers 4 corner mounting holes, 260mmx 260mm (10 7/32” x 10

7/32”) centers.

Mounting hole size 8mm (5/16”) diameter.

—_
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DATA COLLECTION MODULES (DCMs)

Data collection modules are voltage and Ohmic Value (O.V.) measurement instruments that can
measure the voltage and O.V. of up to four measurement points to which they are connected.

They are designed to be connected in a serial data loop. This loop utilizes fiber optic cable for
reliability and safety. Each DCM has a transmitter (white or blue connector) and a receiver (black
connector) that is fiber cabled to the next DCM and continues until a loop is formed returning to
the Controller.

Seven cables are used for connection to four measurement points on a battery. These points can
be cells (2V minimum) or blocks or jars, say 6V, 8V, 12V, or 16V. Alternatively they can be used
to measure multiple blocs or jars or even inter-cell links. NOTE: the max rating of any DCM is
80V DC.

Additional information can be found for connecting to 16v jars on the application notes website
(http://www.cellwatch.com/appnotes). Caution should be used when connecting to jars or
containers greater than 12V as voltage ratings for DCM models vary and some cannot be safely
connected across more than 3 16v jars.

Connection to the battery is made using 4 inch fast-on terminals to tab washers
o/ supplied as part of the system. These tab washers are fitted directly to the battery
posts or on to the inter cell straps. For a visualization of the connection of a DCM
@) to a battery see the diagram below. Tab washer sizes vary from M5 (1/5in.) to
M12 (1/2in.).

Additional information about connecting a DCM to a battery and various configurations are found
later the manual.

Most
Negative

Most
Positive

Figure 3, DCM connection.
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Fiber Optic Cable Network

The primary function of the fiber optic network is to supply a highly efficient medium, which
allows for ease of installation and safety in operation. The supplied cable is acid resistant, highly
isolated, and immune to electrical noise. The fiber optic network enables serial connection or
‘daisy chaining’ of the DCMs. The fiber optic cable joins each DCM serially to the Control Unit.
Once reaching the CU, the optic signal is converted at the Control Unit to RS-485 format.

Cellwatch Data Collection Module Specifications

DCM 5 Specifications
Description DCM 5

Environment

Operating temperature 0 to 60°C
Relative Humidity 5 - 95% non-condensing
Maximum Altitude 3,000 meters (10,000ft)
Power supply full functionality 4.5-80 Volts DC
Power supply voltage, temperature & ripple 4.0 - 80 Volts DC
Transient suppression 600W

Short circuit protection Internal 3-amp fuse
Reverse polarity protection Any combination
Insulation resistance 1000 MQs >1Kv

Operating current

Quiescent current 25mA
Sleep current after 25 hours <2ma
During ohmic testing 0.5 amp or 2 amps
Voltage 0 to 60 volts 15 mV 0.1% +/-15mv
Ohmic Value 0 to 25.9mQ 6.3uQ 2% +/- 12 pQ

Requires Activation
Voltage 0 to 80 volts 2mVv 0.1% +/-5mv
Ohmic Value 0to 1mQ 1uQ 2% +/- 8 uQ

1 to 65mQ 1uQ 1.5%

Temperature -ve post (auto activated) 2 to 80°C 0.01°C +/-1°C
Ripple Voltage across 4 jars 40Hz - 1 KHz 0 to 4 volts rms 2mv rms 2% +/-5mv rms

Fiber Optic Specification

Optic cable Acrylic
Sheathing Fluorine containing polymer
Core diameter 1.0 mm

Outside diameter 2.2mm
Wavelength 400-700 nm

N
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Communication rate 9600 baud

Fiber optic range Min: 150mm (6”) to Max: 50meters (150 ft)
Dimensions 4.2"x3.1"x0.9" 107mm x 80mm x 23mm
Mounting pads 3M Dual Lock™

Optional base plate with mounting holes

Optional base plate with DIN rail mount

Enclosure Material ABS
Wire lead length 36 - 72 inches
DCM-DS

The DCM-DS is designed for use in applications with short strings of two, three or four test
points. These applications include 48-volt telecom sites, generator start batteries and any string
with four or less containers. Previously, these installations utilized two DCMS5 to ensure the
resistance of the charger or parallel strings did not impact Ohmic value readings. The DS stands
for dual current sink which is the technology that allows it to replace two conventional DCMs.

The DCM-DS looks similar to the DCMS5T, but it has an extra black wire that is connected to the
same post as the yellow sense wire at the center of the 48-volt string. This wire allows the DCM
to have two independent Ohmic current sources each operating over half of the string.

The DCM-DS should be wired to the jars in the same way as a conventional DCM but with the
black wire on the same post as the yellow.

WARNING To prevent damage to the DCM-DS the black wire must NOT be connected to either
the white or brown DCM power wires

NOTE the maximum operating voltage for the DCM-DS is 60 volts so it cannot be used with four
16-volt jars

Beware check the manual for
important operation and
maintenance instructions
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DCMS5T-DS Specifications
Description DCM5T-DS

Environment

Operating temperature 0 to 60°C
Relative Humidity 5 - 95% non-condensing
Maximum Altitude 3,000 meters (10,000ft)
Power supply 10 - 60 Volts DC

Maximum voltage between

black/white or black/brown 30 volts

6 - 12 volt containers 2, 3 or 4 containers
4 volt container 4 containers
Transient suppression 600W

Short circuit protection Internal 3-amp fuse
Insulation resistance 1000 MQs >1Kv

Operating current

Quiescent current 25ma

Sleep current after 25 hours <2ma

During Ohmic testing 0.5 amp

Voltage 0 to 60 volts 2mV 0.1% +/-5mv
Ohmic Value 1 to 65mQ 1pQ 1.5%
Temperature -ve post 2 to 80°C 0.01°C +/- 1°C
Ripple Voltage across 4 jars 40Hz - 1 KHz 0 to 4 volts rms 2mv rms 2% +/-5mv rms

Fiber Optic Specification

Optic cable Acrylic

Sheathing Fluorine containing polymer

Core diameter 1.0 mm

Outside diameter 22 mm

Wavelength 400-700 nm

Communication rate 9600 baud

Fiber optic range Min: 150mm (6”) to Max: 50meters (150 ft)
. Mechaica

Dimensions 4.2"x3.1"x0.9" 107mm x 80mm x 23mm

Mounting pads 3M Dual Lock™

Optional base plate with mounting holes
Optional base plate with DIN rail mount
Enclosure Material ABS

Wire lead length 36 inches
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DCM6
The DCM6 comes in versions targeting high and low voltage applications specifically:
e The DCM6-L is designed for use with 2-volt jars.
It can operate up to a maximum power supply voltage of 12 volts between the white and
brown wires.
o The DCM6-H is designed for use on 4, 6, 8, 12, and 16-volt jars.
It will operate on 12 - 80 volts input and requires that the total voltage between the white
and brown wires is greater than 12 volts.

Supplemental notes on both DCM6 variants:
e The white and blue leads must be at the same DC voltage i.e. connected to the same
cell terminal post.

e The units will not power up, flash the LEDs and play their song until the white, blue and
brown wires are connected.

e The units have a lower quiescent current than previous DCM models and so must not be
mixed on the same string of cells. (They may, however, operate on the same fiber optic
loop as older DCMs).

DCM6-L Specifications

Description DCM6-L
Operating temperature 0 to 60°C
Relative Humidity 5 - 85% non-condensing
Maximum Altitude 3,000 meters (10,000ft)
Power supply full functionality 4 -12 Volts DC
Power supply voltage & temperature 3-12 Volts DC
Transient suppression 600W
Short circuit protection Internal 4-amp fuse
Reverse polarity protection Any combination
Insulation resistance 1000 MQs >1Kv
Quiescent current 12mA
Sleep current after 25 hours <2ma
During ohmic testing 1.5 amps

Standard Measurement Range
Characteristics

Voltage 0 to 12 volts 15 mV 0.1% +/-15mv
Ohmic Value 0 to 5mQ 6.3uQ 2% +/- 15 uQ

Enhanced Measurement Characteristics Requires Activation

Voltage 0 to 12 volts 2mV 0.1% +/-5mv
Ohmic Value 0-5mQ 1pQ 2% +/- 8 uQ
Temperature -ve post (optional) 2 to 80°C 0.01°C +/- 1°C
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Fiber optic range Min: 150mm (6”) to Max: 50meters (150 ft)
Dimensions 4.2"x3.1"x0.9" 107mm x 80mm x 23mm
Mounting pads 3M Dual Lock™

Optional base plate with mounting holes

Optional base plate with DIN rail mount

Enclosure Material ABS
Wire lead length 36 - 72 inches

DCM6-H Specifications
Description DCMe6-H
Environment

Operating temperature 0 to 60°C

Relative Humidity 5 - 85% non-condensing

Maximum Altitude 3,000 meters (10,000ft)

Power supply full functionality 12-80 Volts DC

Transient suppression 600W

Short circuit protection Internal 1-amp fuse

Reverse polarity protection Any combination

Insulation resistance 1000 MQs >1Kv

Quiescent current 12mA

Sleep current after 25 hours <2ma

During ohmic testing 0.5 amps
e

Voltage 0 to 80 volts 15 mV 0.1% +/-15mv

Ohmic Value 110 25.9mQ 6.3uQ 1.5%

Enhanced Measurement Characteristics Requires Activation

Voltage 0 to 80 volts 2mV 0.1% +/-5mv

Ohmic Value 1 to 50mQ 1pQ 1.5%

Ripple Voltage 0 - 400 mVAC rms 2 mv 2% +/-5mv

Temperature -ve post (optional) 2 to 80°C 0.01°C +/-1°C

Optic cable Acrylic

Sheathing Fluorine containing polymer

Fiber optic range Min: 150mm (6”) to Max: 50meters (150 ft)
. Mechanica

Dimensions 4.2"x3.1"x0.9" 107mm x 80mm x 23mm

Mounting pads 3M Dual Lock™

Optional base plate with mounting holes

Optional base plate with DIN rail mount

Enclosure Material ABS
Wire lead length 36 - 72 inches
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REGULATORY COMPLIANCES

The Cellwatch Control Unit and Data Collection Modules described within this specification are
fully compliant with CE regulations for EMC and safety to the following standards:

Emissions and Immunity
EN 61326:1:2006

Safety
EN 61010-1:2010 (3 edition)
UL 61010-1 2012
CAN/CSA- C22 No. 61010-1-12
cTUVus
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INSTALLATION: OVERVIEW

Note this list is simply an overview. Trained installers can use this as a quick reference to
identify the next step in the installation process. The following pages of this manual will walk
through these steps in detail.

INSTALLATION CHECK LISTS

Before the installer goes to site, he/she should make sure they can answer YES to the following:
1. Are the people performing install / start-up, trained and have up to date installer badges?
a. Untrained installers can invalidate the warranty on the Cellwatch system

b. There must be at least one installer on site at all times that has a currently valid
certification.

2. Do they have an up to date electronic copy of the Cellwatch manual?

a. Online copies can be found at http://www.cellwatch.com/appnotes

3. Have they downloaded any Application Notes from the web?

a. Application notes are released anytime new software or updates are made and may
not be included in the printed copy of the manual

4. If connecting to the IBMU locally (keyboard, monitor, and mouse) acquire the components for
site and test the IBMU at your office.

a. Optionally users can opt for a KVM (Keyboard, Video, and Mouse) adaptor that
physically connects to these ports and consolidates the KVM connections of multiple
IBMUs into a single keyboard, monitor, and mouse.

5. If connecting remotely, connect to the IBMU using Remote Desktop using a crossover cable
between your laptop and the service port.

a. If possible, test the connection while in the office to ensure that when the installer gets
to site the IBMU has not suffered from any shipping damage

Once on site, the installation consists of the following tasks:
1. Locate the best position for the Control Units (CUs)

a. NDSL Recommends: A location close to the battery cabinet or rack is best. An open
location easily accessible and identifiable. While possible, it is NOT recommended to
install the CU in the corner of a room.

2. Locate the best position for the iBMU

a. NDSL Recommends: A location where the IBMU can be permanently mounted if
using the wall mount kit or a known location in a rack. The location of the IBMU
should be well documented when not in close proximity to the CU so the location is
not forgotten several years later. Due to distance limitations, the IBMU should be
installed no more than 2000 cable feet from the last CU. Also take into consideration
the location and accessibility of the USB ports for future data removal, service, or
upgrades to the system. Lastly, ensure accessibility to the IBMU ports for future
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10.

11.

12.

13.

14.

15.

16.
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access. If an IBMU port is not accessible it can greatly restrict your ability to support
the product.

Make sure all AC power supplies to iBMU, CUs, and TRCs are from UPS supported feeds.

Have electrical contractor run conduit from iBMU to CUs and between CUs for low voltage
RS-485 communications.

Have electrical contractor run conduit from CUs and TRCs to battery cabinets if appropriate.
Tab the battery with supplied and properly sized tab washers.

a. NDSL Recommends: Do not install stainless steel washers between tabs and battery
straps or posts as this will create voltage drops that may affect readings.

Affix DCMs to the battery and attach the wires to the tabs.

a. NDSL Recommends: Do not mount DCMs on the metalwork, rather install DCMs on
the jars of the battery or on battery cable trays or covers.

b. When using DCMs with optional temperature sensors, install DCMs so that the
temperature of the negative post is monitored.

Run the fiber from CU to DCMs, back to CU (white/blue transmit to black receive)
Install the temperature probes (TPs)

a. NDSL Recommends: The top of the battery cabinet, the negative post of a pilot cell,
or on the top of a jar are ideal locations.

Install the current transducers (CTs)

a. NDSL Recommends: Get the orientation for the CT right following the TINAP method.
CTs can be scaled for multiple load carrying cables. (See Current Transducer
Installation Section).

Run cables through conduit from iBMU to first CU and from CU to CU — set CU addresses
appropriately for multiple CUs as defined in the Configuration File.

Start up the system — iBMU should power up and talk to the first DCM — four green bars.
Create a configuration file for the system — run configuration builder

Restart the Cellwatch Service (see stopping / starting Cellwatch service) & perform the first
scan and review the results. — Are the scan results sensible with no unknown or
unexplainable anomalies like an inter-tier link?

Set up the alarms for each string. Note the auto-set feature will set ohmic value alarms for
the entire system

Train the end user on how to use the Cellwatch GUI interface.
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CRITICAL DISTANCES

There are very few numbers to remember when specifying or installing Cellwatch relating to
distance. The RS-485 serial bus in total is only rated up to 2,000 (600 meters) feet in total length.
This can also be interpreted as from the start to the end of the serial bus or total cable feet from
the last CU to the iBMU can only be 2,000 ft. There may be up to 31 device addresses on a
single RS-485 communications bus for the Cellwatch system. Note if using the Fiber Optic
Extender kit function in the CU or TRC 2 device addresses will be utilized.

The second distance is the length of any segment of fiber optical cable run or any CT or TP
cable. It can be as much as 150 feet between components.

The Fiber Optic Extender Kit if used can be used to extend the serial fiber optic loop to DCMs in
remote locations such as substations, switchgear boxes, or at the generators. This can extend a
fiber optic loop up to 4,000 feet over standard, dedicated CAT5 or CAT6 copper cable.

DCM modules have factory crimped wires measured to 36 inches for DCM 2 and DCM EX
models) inches. DCM 5 and 6 modules can be ordered with factory crimped 36 inches or 72-inch
wires. Do not cut and re-crimp these connections. Extensions for all DCM models with 36-inch
leads can be purchased separately to allow the DCM to span a greater distance. Keep all
operational voltages within specification. Do not extend the Blue and White wires on a DCM
beyond the factory installed length.

Dedicated RS-485 IBMU to Last CU on Bus = 2,000 ft. maximum ‘

.

Cellwatch Critical f
. Maximum Fiber
Distan
stances Segment Maximum CT Maximum TP
(CU to DCM, DCM to Probe Distance Probe Distance
DCM, DCM to CU) =150 ft. maximum =150 ft. maximum

=150 ft. maximum l \

. Genset \
Remote
o

DCM to battery ‘

_,| terminal distance
=36 in. maximum

Positive battery terminal to negative

‘ battery terminal distance ‘
=72 in. maximum

Dedicated Cat 5e cable
to Genset Remote
Max Copper Distance
4,000 ft.

The drawing above illustrates all critical distances for a Cellwatch system.
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PHYSICAL MOUNTING AND LOCATION - GENERAL

Installation should be carried out by competent qualified engineers in accordance with all
relative Health and Safety Regulation and NDSL procedures.

All system components are to be installed to a system design agreed upon by all parties involved
in a contract.

Cable entry to the steel cabinets used for housing the Battery Monitoring Unit and Control Unit,
should be via properly installed conduit, or cable entry glands. When making entry points into
those cabinets, ensure that the integrity and strength of the cabinets is not impaired. Also ensure
to remove the circuit boards if exposed to prevent damage or possible shorts from metal
shavings that could accumulate. The system is not designed to withstand sprayed liquids, either
continuously or intermittently (for instance for cleaning purposes). Ensure that the components
are not mounted where water or other liquids will be sprayed or may at any time be present.

CU Cabinet Mounting Overview

The CU is supplied with fittings appropriate to for two
types of mounting.

Supplied with each cabinet are the following items':-

o Qty. 4 minimum 12x1 34" steel screw,
combination head.

o Qty. 4 minimum plastic masonry wall mounts.

e Qty. 4 minimum SAE 74" flat steel washer.

o Qty. 4 minimum %2’x20x1” round head steel
machine screw.

¢ Qty. 4 minimum %"x20 Hexagonal steel nylon insert, self-locking nut.

The installer will also need:

For masonry fixings:
e 5/16” (8mm) masonry drill (carbide tipped or similar)
e Cross head (Phillips, Pozi-drive™) screwdriver, size 2
o For sheet steel mounting surface:
e 5/16” (8mm) high speed drill
e Cross head (Phillips, Pozi-drive™) screwdriver, size 2
o Wrench, hexagonal size 7/16” AF

Note. Fixing should only be attempted by a qualified installer, equipped and using appropriate
safety equipment, especially eye protection. Ensure all power cables in the vicinity of drilling are
isolated.

"note, In UK and Europe, metric equivalents will be provided.
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CABINET MOUNTING INSTRUCTIONS - GENERAL
Wallplug.

Masonry wall.

Hold cabinet (either iBMU or CU)
against wall, check for position

and square. éﬁ]
Mark, using a pencil or /
12x1.5" steel screw/

appropriate marker through the

cabinet corner mounting holes,

the location of the four holes onto 1/4" steel flat washef.
the wall.

T )

Masonry.

. Steel cabinet walt.
Move the cabinet well away from

the area to be drilled to ensure no drilling debris enters the cabinet.

Drill the four holes with the carbide tipped drill bit in a suitable electric tool to a depth of
approximately 2 inches.

Place the plastic wall plugs supplied into each of the holes and tap home until there is no
protrusion.

Place the cabinet back against the wall and starting with one of the two top mounting holes,
place a washer on the 172" screws provided and drive almost all the way home into the wall plug.

Repeat until all 4 corners are loosely fixed. Tighten all screws.

Clean out any debris that may have collected in the cabinet.

Sheet steel fixing.

Hold cabinet (either iBMU or CU) against steel surface, check for position and square.
Mark, using a pencil or appropriate marker through the cabinet corner mounting holes, the
location of the four holes onto the wall.

Move the cabinet well away from the = Sheet ste;' mounting

area to be drilled to ensure no drilling Cabinet wall, 7] PRIASES:

debris enters the cabinet. 1/4" flat Washer\ 1/4"x1" machine screw.
Drill the four holes with the high-speed \\ //1/4" nylon insert nut.
drill bit in a suitable electric tool. é] ZET @

L

Place the cabinet back against the
surface and starting with one of the two
top mounting holes, place a washer on
the 1” machine screws provided and
insert through the cabinet and the sheet
steel mounting surface.

Attach nut to rear of machine screw using 7/16” wrench.

Repeat until all 4 corners are loosely fixed. Then tighten all screws and nuts.

Clean out any debris that may have collected inside the CU cabinet.
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INSTALLATION: CELLWATCH IBMU

Installation should take place as part of the Cellwatch Battery Monitoring System
installation and should only be carried out by a qualified Cellwatch installer.

The iBMU should be installed either in a standard 19” rack mounting enclosure or mounted on a
wall using the iBMU Wall Mount Adapter Kit. Network access is highly recommended, but not
required.

When fitted in a rack enclosure, care should be taken to ensure that airflow is not impeded. The
IBMU is a solid-state device with no fans. Take care to ensure vents are not blocked by
obstructions such as wires or equipment.

RACK MOUNTING

Due to the large variations in rack fittings from different manufacturers, the rack mounted IBMU is
NOT supplied with fixings. The IBMU should be adequately supported in the rack using shelf
supports and retained in place with retaining fixtures. Mounting rails are available for purchase.

Contact your racking supplier for suitable shelf supports and retaining fixtures.
The IBMU is a 2U height.

WALL MOUNTING N i

When fitting to a wall using the :

optional NDSL Wall Mounting Kit : i
ensure there is adequate space : ;

around the iBMU to allow airflow.
Allow at least 4” between the
sides, top and bottom of the unit,
and any adjacent surfaces.

CE

In particular allow enough space
to access the USB and power \
ports in the front of the unit. e

2 support brackets

The unit should be mounted with 7 cabie cover
the cable connections to the
bottom of the unit and with the [o] -

two support brackets securedto =@ = === L_ ______ e e e

the wall at the top of the unit (see & T = aden

illustration).
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Wall Kit Mounting Instructions

b

The wall mounting kit comprises two upper brackets and a
lower main body as shown on the left, complete with a bag of
fasteners. Mounting hardware for the wall is not provided.
Use the necessary hardware for concrete, drywall, wood, or
other surfaces as required.

The lower bracket enclosure has a hinged door for concealing
the cables and other material at the back or bottom of the
iBMU. Cables/conduit should be brought through the holes
already pre-drilled in the bracket enclosure.

The top ‘L’ brackets are mounted with the 4 of 10 x 32 screws
supplied to the 19” rack mounting ears and used to fix the

Prepare the iBMU Chassis.

Take the iBMU main body and place it on a secure
horizontal surface with the yellow label facing
upwards.

Fix the angled ‘L’ brackets to the mounting flange
of the iBMU with the four 10x32 screws provided.

The wall side of the iBMU is the bottom or non-
labeled side. Ensure the ‘L’ brackets are mounted
under the iBMU flanges with the wall mounting hole
towards the bottom or non-labeled side of the iBMU
as shown in the sketch here.

Hold the iBMU carefully against the wall in the
correct position ensuring there is sufficient room for
USB components (USB flash drive or mouse) at the
front of the unit. Mark where the two top wall
mounting holes need to be.

Take the iBMU away from the wall and protecting it
from dust and drill debris, drill the wall and use the
appropriate wall fixing (not supplied) to mount the
iBMU by the top fixings to the wall.

Position the bottom bracket over the bottom of the
iBMU — note the cover slides around the iBMU.
Mark the holes, drill the holes as above and fix.

CONNECTING RS-485 10 THE IBMU

iBMU to a wall or panel.

Wall fixing (ngi suppliad)

Bobom of iBMU

1o wall

2 of Mo 1032 |suppled) l

| I

Wall mounting kit
Top Bracket

Bk

Wall mounting Hit
Lower Bracket @

O

¥ellow lahols designacs
TOP of iDL

The present RS-485 communications adaptor is shown below. This adaptor connects directly
into the RS-485 communications port on the iBMU. Older models may have used a RS-232 to
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RS-485 converter. If upgrading an existing system to a new IBMU, remove the old hardware and
connect the RS-485 adaptor. The Control Unit may need to be rewired to remove the +12v that
was required to power the legacy RS-232 to RS-485 converter. Information about previous
adaptors can be found on our appnotes page at: http://www.cellwatch.com/appnotes.

RS-485 Adaptor
Uses an internal card and simple connector.

For wiring, see Application Note 20060105

The image below shows the rear view of iBMU showing the correct RS-485 COM port. The RS-
485 adaptor should be connected into the exposed (uncapped) DB-9 connector on the back of
the IBMU. If two ports are available, only one port can be used at any given time.

CONNECTING AN IBMU 1O A CORPORATE NETWORK

The iBMU forms an important and integral part of the Cellwatch Battery Monitoring system which
operates using the Microsoft ® Windows® operating environment. Many people consider the
iBMU a server due to the design of the iBMU. The unit should be considered a dedicated battery
monitoring system.

The iBMU is set up specifically to enable the Cellwatch software application to run without user
intervention in the event that the power is removed and reapplied to the iBMU, such as in a
prolonged power failure. For this reason, we recommend that network administrators and users
read and heed the following information very carefully before changing settings and creating
users on any Cellwatch iBMU.

Network Security

The iBMU comes in an unsecured form. There is no virus protection provided on the system.
The network settings are set for the iBMU to obtain an IP address as soon as it is plugged into an
Ethernet network (There is a default static IP address configured for installation purposes).
Anyone plugging the iBMU into their corporate network should plan to install virus protection and
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manually carry out some Windows® updates prior to or quickly following connection to a
corporate network. Automatic Windows® updates are disabled by default to prevent updates
being installed during critical events such as discharges, which require a reboot and stop
Cellwatch from functioning until Windows® recovers.

Settings

The only user (apart from default users such as Administrator) account established in the factory
on the iBMU is Cellwatch and Recovery whose passwords are set to the unique hardware serial
number of the iBMU. We recommend leaving both accounts as Administrator level accounts at
this time.

Remote access

NDSL recommends the native Windows software, Remote Desktop, for remotely connecting to
an iBMU. The default user is Cellwatch and the password is the iBMU serial number (found on
the front of the iBMU and the yellow sticker on top of each iBMU).

Important change: The Cellwatch Service will continue to monitor and record data regardless of
whether the session is terminated by disconnecting or logging off the host machine.

If a network is trying to maintain high integrity and security and does not want the Cellwatch
iBMU to be installed on the network, then a hardware based remote monitoring solution is still
available across the network. NDSL has tested a single port KVM-over-IP solution from Award
(www.ami.com/kvm). This solution allows visibility and control of the iBMU over the network
without plugging the network into the iBMU. It simply transmits video, mouse and keyboard
signals over the network. NDSL does not recommend a specific brand but has tested this
functionality.

Other Options

Some third-party applications or services can be used to connect to the iBMU. Applications such
as TeamViewer and GoToMyPC are commercially available and typically are capable of
navigating safely through corporate firewalls. In some situations, these have been coupled with
a dedicated mobile AirCard or separate DSL or Cable modem connection providing access to the
iBMU.

Legacy Remote Access

Previously iBMU units were shipped with PCAnywhere for connecting to remote systems.
Please refer to the application note available at http://www.cellwatch.com/appnotes if you need
additional information on PCAnywhere. PCAnywhere was discontinued in early 2014.

Other features

Cellwatch comes with a built in HTTP web server with both secure or open capabilities. This is
turned on from the Cellwatch software screen and allows remote users to view the data from
Cellwatch. The information is refreshed every 10 seconds (by default but this setting may be
modified). This web server allows read only or ‘push’ and download of data and is available on
port 80. The port can be adjusted in the Cellwatch.ini file if necessary.

The optional Email Alert feature is a fully featured alarm alerting system that works via email. It
can use either a network SMTP or a dial up connection or both (cascaded, network first). It uses
its own send-mail program and does not receive emails in any way so should not present a
security problem. This product can be uninstalled if the customer considers this a security risk.
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SNMP functionality is built directly into Cellwatch starting with version 5.1. Please see the SNMP
application note found at cellwatch.com/appnotes.

PASSWORD SUMMARY

The following chart includes all password that have ever been used with the Cellwatch system.

Feature User ID Password
Windows® user account Cellwatch iBMU serial
number
Windows® Remote Desktop Cellwatch iBMU serial
number
PCAnywhere (Pre July 2014) cellwatch cellwatch
Cellwatch application deafcat
Web server secure page cellwatch deafcat
Modbus TCP/IP deafcat

CONNECTING TO AN IBMU

This will be covered later in the manual. Please reference the Software section for instructions
on how to connect to an IBMU.

POWERING AN IBMU

A suitable, clearly labeled and identified, safety isolation switch should be selected and fitted into
the feeds to the CU and iBMU. Both the CU and iBMU should have feeds from a UPS supported
power source. All cabling to the CU and iBMU should be installed via grounded metal conduit.

Each IBMU is configured with an auto-switching power supply that will synchronize with incoming
100 to 240 V AC at either 50 or 60 Hz before powering the iBMU. Once synchronized, power will
be applied to the iBMU Motherboard allowing the system to boot.
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INSTALLATION: THE CONTROL UNIT (CU) OR THERMAL RUNAWAY CONTROLLER

Thermal Runaway Controller Inputs and Outputs (this represent the Control Unit
Inputs and Outputs as well)

Genset Reelay #11 CU Relay Dupues
Connecar N
ooaollocollocc|lecc||lcoe Felay Connections
1-NG
2 - MO
3 - C0M
= = = 9] E Relay 5 will activate if
na RE-485 activity
oocurs in 1 hour
v Sen Mamual for TROC
Fﬁr::z: Probe 44 Probe #2 Refay Culpul operation
for the o] 1 ol
Gensat o o
Exzarsion Kil o o
E =] u]
e 5 K Prabe #3 Probe 81
oraer Sockat O
1- Ground o o1
212y o u]
A Urpsed o e Current probe
™1 connections
L) o 2 ™~ 1000ame 2200aup
o 1=rad rad
o1 Sensor #d Sensor # =bluaiscn  black!scn
o1 o1 J=wshile while
o O d=yellow green
; a o |son= cabile screen)
i
% Hansor 23 Sensol #1
' (] o1
e ] ] Temperature probe
8 o & ‘-‘-‘_h"""--.._.__‘_ connecticns
Power Supply | | § s
ower Su = peveps Zebluse white
pp y .% B3 465 I=gresn tilack
' o1 =y 3=screcn SCMCON
o M o
L=} 2
@Qf"r’ switch Temination \
Seddness Belect Swibches 3 pin R5435 from
\ cantral unit te cantral
unit
'E} @ Genga 1=B=white'hiusz
2=A=hluaiwhita
o - A=Gind=ahnatarange
105 19 I=Drdmorargetahiis
Primar I=0wter screen one
& () ¥ and anly
AL Conmector 1= I's
Fuma
Primary Address is the — -
ClU or TRC address Mote Jumnper positions are differant for the last
- e L Control Unit on the end of the RS485 bus.
L=l -] =
conmachon connachion conmacion Genszet Address is Last CL: All other Cls:
typically the Primary
14 AWG Cable rated at 600 VAC Address + 1 ::::: :::::
Tie line GROUMD diractly
to cabinat ground Block Ackdreas of ‘07 0" wil disable 1ha :
inet grour P 614003 O
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There are three types of input and outputs to and
from the Control Unit PCB. These are:

o Mains power inputs
o Low voltage inputs and outputs
o Fiber optic connections

These are described later.
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Physical mounting of Control Units.

The control unit comes ready drilled for wall mounting and recommendations in the section
above entitled Physical Mounting and Location and Cabinet Mounting Instructions should
be followed.

The Control Unit is ready punched on the lower surface with three %" fittings for conduit.

It is a condition of UL Approval that installation of electrical conductors be carried out in
accordance with the relevant sections in the National Electrical Code.

In particular, Article 300 — (Wiring Methods) of the National Electrical Code and Article 346 —
(Rigid Metal Conduit) of the National Electrical Code define the applicable standards and
recommended installation procedures. Local regulations may require adherence to different
codes.

Failure to conform to the above standards invalidates current and future UL approval of the
equipment.

Power Inputs

Mounted on the lower left corner of the CU is a three-way
screw terminal connector. This provides for power input
(O from a suitable AC power source, wired in compliance
with National Electrical Code and / or other local statutes.

idobluiian A suitable, clearly labeled and identified, safety isolation
switch should be selected and fitted into the feeds to the
A CU and iBMU. Both the CU and iBMU should have feeds

from a UPS supported power source.

All cabling to the CU and iBMU should be installed via

To cabinet ground .
grounded metal conduit.

To AC inlet neutra

For ratings of connection cable see the cable selection
guide in this handbook. The input power is protected by a
fuse. Only replace with the correct rating and size of fuse
as stated in the Control Unit. A spare fuse is provided in

To AC inlet live

every Control Unit and TRC.
Connections are, from left to right:

e Ground connection from Cabinet Grounding Lug. Incoming ground should be connected
to the chassis ground bar if installed. This ground bar will connect to the cabinet ground
connection if installed.

e AC inlet neutral connector

e AC inlet live connector

39



Cellwatch - Battery monitoring system

Low Voltage Inputs/Outputs

=G

There are 5 groups of connectors in this category. Starting from the top of the PCB (see PCB

drawing above) these are:
e Qty. 10 isolated relay connectors

e 5 general alarm relay connectors

e 4 thermal string disconnect relays (TRC only)

e 1 thermal warning relay (TRC only)
o Qty. 4 current probe connectors
o Qty. 4 temperature probe connectors
¢ Qty. 1 Genset extender connection port
e Qty. 2 RS-485 connectors

Isolated Relay connectors.

These are three pin connectors and are electrically isolated
and rated to 30 Volts. They are supplied with a three-pin plug
with screw terminals to accept signal gauge, copper cable

rated for the device to be switched.

The three pins are, from the left: (pin 1) NC (normally closed), Pin 1
NO (normally open), and (pin 3) Com (common) connections. NC NO Com
The contacts of the alarm relays are left unprotected from T T 0

spark or transient suppression components. If another
inductive load (such as an external relay or contactor) is
connected to the Control Unit relay contacts, then high voltage

transients may be induced that can cause electrical

interference. To avoid this happening, proper external
suppression should be fitted. A suggested application is
shown below with a ‘back swing’ diode fitted across the

external relay:

[ allwatch_Relay

3\

|
|
|
| f
|
|
|
|

[ UserAlarm System
o)
+ve supply

Volts Free
Alarm
Relay

_ e ——  —_ —— — — — — — — —

Relay #1 (etc.)

NC — Nomally Closed
NO — Nomally Open
Com - Common

i

Relays may be connected to a number of
devices including but not limited to
Building Management Systems, Facility
Management Systems, breakers to
remove a string from service, klaxon
audible alarm systems, visual alarm
notification systems, etc.

Suggestions for Thermal Disconnect
Relays:

Control Equipment

Many circuits can control the operation of
a switch. Switches can be manually
closed and opened and do not provide

any automated operation of the switch. For example, a standard light switch is typically a
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manually thrown switch that either opens or closes a circuit. The Cellwatch Thermal Runaway
Controller is not compatible with these switches and Cellwatch will not be able to isolate a string
without removing the charger from operation.

Switches can also be fully automated where using electromechanical equipment to both open
and close the breaker. The Cellwatch Thermal Runaway Controller is not compatible with these
switches and Cellwatch will not be able to isolate a string as the string may return to operation
seconds after the signal is removed.

Many switches however will allow a breaker to open for safety reasons and will not close
automatically. These switches use an electromechanical or electromagnetic force to maintain a
closed state. Once a signal is applied or removed, depending on the operation of the switch, the
charged device is released forcing the string to go offline while leaving the charger in operation.
The Thermal Runaway Controller is designed to operate with these switches.

Shunt Trip Disconnect

A shunt trip allows for remote disconnection of the UPS string from the charging circuit often
signaled by relays elsewhere in the installation. Voltage ratings for shunt trips can vary from 24V
AC or DC to 48V DC, and in some cases 120 VAC. Requirements may vary depending on the
switch installed.

For voltages beyond the relay rated 30V AC/DC a conversion circuit will be required to modify
the signal to the correct voltage to properly trip the disconnect switch.

Under Voltage (UV) Trip Device

An under-voltage trip device is an electromechanical control that manages the state of the
switch. Usually this the component consists of a motor charged spring. As long as the voltage
applied to the UV trip is maintained to a certain percentage of the rated value the switch will
remain in the closed position (spring engaged and charged). Once the voltage drops to a certain
level, the electromagnetic fields within the device are broken forcing the breaker to open (spring
discharged and disengaged). Voltage must return to certain levels of the UV device to create a
magnetic field strong enough to hold the breaker when it is manually closed.

UV Trip devices are typically rated to 48 VDC, 125 VDC, 250 VDC, 120 VAC, and 240 VAC. For
voltages beyond the relay rated 30V AC/DC a conversion circuit will be required to modify the
signal to the correct voltage to properly trip the disconnect switch.

UPS Digital Input

Some UPS systems contain the ability to isolate the string from the UPS remotely simply by
pressing an on-screen button. Configurations such as this may incorporate devices mentioned
above, but the control of these devices is managed by an onboard computer. These can be
used to isolate the string manually or automatically if certain conditions exist (ex. The string
voltage drops dangerously low for the UPS).
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There are two blocks of relays available depending on the model of the CU purchased. The CU

relay block will be available regardless of the model purchased, however the TRC Relay Outputs

will only be available with the purchase of a TRC.

CU Relay Outputs

This block of relays is available on both the CU and the TRC. These relays operate as summary

alarms indicating the presence of an alarmed condition in Cellwatch.

Relay | Alarm Type Description

#

1 Voltage Summary | This relay will be triggered any time a voltage alarm is detected

Alarm by Cellwatch for a monitored battery on that CU. This includes
but is not limited to high and low jar voltage alarms and string
level voltage alarms.

2 Ohmic Value This relay will trigger any time an ohmic value alarm is detected

Alarm by Cellwatch for a monitored battery on that CU.
3 Temperature This relay will trigger any time a temperature alarm is detected
Alarm on a string, ambient, or other monitored temperature point for a
monitored battery on that CU.

4 Current Alarm This relay will trigger any time current has exceeded an alarm
threshold for a monitored battery on that CU. Most often this is
due to discharge events.

5 Communications This relay will trip any time Cellwatch has stopped

Warning communicating for more than 1 hour with any control unit.

TRC Relay Outputs

This block of relays is only available for the TRC. The intent for these relays it to remove a
battery string from operation. Therefore, Cellwatch must be configured for these relays to
function and these relays must be connected to the proper disconnect controller for each string.
Improper installation of these relays may hinder or compromise the operation of Cellwatch to
remove a string from operation.

Relay
#

Alarm Type Description

6-9

10

Thermal These relays will remove a string from operation if it meets all criteria
Disconnect in Cellwatch for a Thermal Runaway situation. Relay 6 should be
Alarms used as a disconnect input for a breaker connected to the first string
monitored by CT 1 on the TRC. Relay 7 is related to CT 2 and so on.
Thermal This relay will activate when alarm conditions are present for thermal
Warning runaway. This alarm will warn a user that Cellwatch has detected
Alarm conditions for a thermal runaway event and is preparing to take a

string offline. Upon initial activation of the relay, a thermal disconnect
relay will be actuated in 12 hours (or fewer hours if configured for
less) unless a user delays the alarm or conditions subside.
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Connecting a Thermal Runaway Controller to a Disconnect Switch

Control Equipment

To connect to Control Equipment, installers must utilize the
volts free dry contacts on the Thermal Runaway Controller.
The dry contacts can be connected in either a normally open

=2 | B2 "X

Relay #1 (etc.)

state or a normally closed state depending on the requirements Pin 1

of the accepting digital input or circuit.

NC

NC — Nomally Closed
NO — Nomally Open
Com - Common

NO Com

The relays on the Thermal Runaway Controller are specified to 7

30V DC or 240V AC with a maximum current of 5A.

Normally Open: When connected to NO and Common, the

circuit is normally open or non-active state. Activating the relay

will close the circuit.

Normally Closed: When connected to NC and Common, the

T Q

]

relay circuit is in a closed or shorted state. Activating the relay will open the circuit.

Considerations when wiring to a Battery
Disconnect

NOTE: Some Under Voltage trip circuits will have
power provided by the breaker itself. In these
cases, simply connecting to the proper normally
open or normally closed circuit will be sufficient to
provide the disconnect signal. Ensure that the .
supplied voltage is within the limits of the circuit. o, <A
Using voltages in excess of 30V DC will shorten
the life of the component and void the safety
rating.

Circuits requiring more than 30VDC will require an
external power source, like the one shown to the

right. If voltage requirements exceed the rated

specification, use a Step-Up circuit as described in  Example UV Trip using 30V or less

the next section.
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NOTE: If the UPS is configured to remove a single string or multiple strings from operation,
Cellwatch will work with these configurations effectively. Some of these configurations may be
designed to remove all strings from operation. While this will mitigate thermal runaway, it will
also leave the customer exposed without a suitable backup solution.

uriv 1 uriv £ urive Ja Uriv 4
Battery Battery Battary Battery
UPS Disconnact Discannact Discannact Disconnact
TB1
- | | |
Battery Aux 5 i *—{ | >—{ | ’—‘ | ’—{ }—‘
Battery Aux Return ] O
48 \dc Battery Shunt Trip + 7 (B . —® —
Ve \I ST FETN VS
Myde | [ ST | ST) | ST) [ 8T
Ry AN S S
48 \idr Battery Shumt Trip — B @ & & & Y—b

Example UPS Controlled Multiple String Disconnect

STEP UP CIRCUIT FOR APPLICATIONS REQUIRING > 30V, 5 A DC

Some circuits require a voltage greater than 30 volts to operate. This can be done various ways,
but one of the simplest is a conversion circuit utilizing another relay or dry contact. In the
diagram below a user supplied 30V DC can be converted to 48V DC or 120V DC to actuate an
Under-Voltage Trip by using the closed signal from the TRC to force a closed connection on
another dry contact.

[, +Vs<30V,5A

| I ©  User Supplied Ups

Cellwatch Dry Step Up/Down Relay Circuit Connection to UV Trip
Contact User Supplied DC Disconnect Voltage
or User Alarm system

Step up Circuit to Modify Signal Voltage
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Current Probe Connectors.

Up to four current probes can be connected to each Control Unit. These are wired, using the
color coding of the cables, direct to the 4 pin input connectors supplied. The connectors come
ready equipped with four-pin screw terminal plugs. These can be removed from the PCB for
easier connection if necessary.

The wiring sequence is shown in the PCB diagram at the start of the CU installation guide. Full
description of installation is shown in the following CT Installation section.

Temperature probe connectors

Up to four temperature probes can be connected to each Control Unit, typically one per string.
These are wired, using the color coding of the cables, direct to the 3 pin, input connectors
supplied. The connectors come ready equipped with three-pin screw terminal plugs. These can
be removed from the PCB for easier connection if necessary.

NEVER pull the TP through conduit from the probe itself; always pull the loose wire through
conduit. Otherwise the thermistor may become damaged and the TP will not work.

The insulation should be cut back 1” from the end of the cable. The conductors should be
stripped V4” and finger twisted before insertion. The screen should be unbraided and inserted
carefully along with the green conductor. Ensure the connector secures (bites) on the conductive
wire and not the insulation.

color code is shown on the diagram on the inside of the CU door}

Lightning Protection on TP and CT

For sites where lightning protection is necessary for the application, the shield for both TPs and
CTs should be connected to the grounding block in place of the GND connector of the probe
port. The Control Unit or the Thermal Controller are not rated to withstand lightning strikes.
Wiring the ground in this way helps ensure that the current will flow to ground and is less likely to
damage the circuit board.

Auxiliary Power Take Off Connector
There is a three-pin plug on the left-hand side of the CU for powering accessories. Only
approved devices should be connected to these ports.

Control Unit RS-485 connectors

The RS-485 serial data link is designed to connect up to 31 Control Units to the iBMU in a ‘daisy
chained’ manner as shown below. The link is a four-wire connection throughout.

NOTE: Genuine Belden 8102 or equivalent cable should be used due to its correct
transmission line impedance. CAT5/6 cable or audio cable should NOT BE USED.

The connections are made in the CU PCB using the removable screw terminal connectors
supplied. The recommended cable to be used for all RS-485 connections is Belden 2-pair, 24-
gauge, communication cable type 8102 Plenum rated cable (88102) can be substituted for 8102
if required. To prevent reflections in communications, the last CU on the network (CU 2 in the

el

example below), should have its termination jumper in the “in” position.
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from radiated noise.

NOTE. Connect the stranded drain wire wrapped around the other wires of the Belden
cable into the GND connection in the first CU connector only to ensure best protection

We recommend using both wires of the second

below.

Grounding Cables: Ground the screen or shield of 2
the RS-485 cable at one end only as shown 1 °
below. Ground the green into the receptacle 0 @ 6
marked GND on the Control Unit.

twisted pair as the GND connection as shown 2

2 2 2
1 5 Genset 1 5 1 5
0 @ 6 Address o @ ) @ 6

S 4 S 4

P 2 3 4
Primary 1 5 1 5
Address o 6 o 6

TolBMU Control Unit 1 Control Unit 2 or more
White w/ Blue ><,_ @ B @ — @ B @
Blue w/ White I Ql~||O \_—>O<> :\/ Ql~||@
Orange Pair — < ) on %) ><®<><>C @ o @
connected to GND /
Shield ”
connected to
GND
For more than 1 CU, the temmination jumper must be set attheend |© ©—© Termination Jumper o0 © Only the last CU
of the RS-485 bus. All CU's between the CU at the end of the bus S 00 O on the RS485
and the IBMU will have jumpers set to OUT. N OouT IN ouT bus has the
jumpers in the IN
If there is only 1 CU on the RS-485 bus the jumpers are inthe  [0—0 o Termination Jumper position
IN position. o0 O
IN_OQUT

Special NOTE

1. Use screened Belden 8102 cable, not CAT5/6

2. Make sure it is correctly clamped into the connectors, i.e. clamped on wires and not insulation
3. Connect Bto B, Ato A, GND to GND

4. Only ground the shield/screen at GND on one CU connector only (unless advised otherwise).
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Multiple Control Units

When there are more than 4 strings monitored, multiple Control Units or Thermal Runaway
Controllers should be utilized. If the DCM counts exceed 254 DCMs, or system distances
demand it, then multiple Control Units or Thermal Runaway Controllers will need to be specified
and installed.

Cellwatch can operate with up to 31 assigned addresses on the RS-485 serial data bus. To
identify each CU, TRC, or Genset Kit from any other, each has a manually set address. These
addresses are set using two, small rotary switches inside the Control Unit or TRC. The location
of these switches is indicated in the illustration on the label inside the controller door.

Control Unit, Thermal Runaway Controllers and Genset Addresses

Control Units and Thermal Runaway Controllers are equipped with an integrated Genset Remote
Connector used to monitor generator or switchgear batteries. This is used in conjunction with the
Genset Kit sold separately. These units will have two sets of switches, one to select the address
of the CU or TRC and one to select the address of the Genset Kit. No two addresses should be
repeated. An address of ‘00’ will disable the Genset Remote Connection on the CU and an
address of ‘99’ will toggle the Test Fiber Optic (TFO) test (requires device reset).

The Genset Address: The Genset selector 10x 1x
switches allow users to connect a Genset Remote
unit directly to a CU or TRC through dedicated

2 3 4 2 3 4
Ethernet cable. 1 5 1 5
0 6 0 6
The Genset cannot have the same address as
Genset Address

any Control Unit as identified in the Primary
Address. Setting the Genset Address to ‘00" will

disable the Genset extender function of the CU. 10 }
X X

It is recommended that the Genset Address be
setto 1 above the Primary address. Ex. Fora

2 2 4 224
primary CU address of 1, the Genset Address 1 56 1 56
would be 2. ° ’
Primary Address

Setting Primary and Genset Addresses

One switch is used to indicate the 10’s unit of the address, the other switch sets the single unit
number of the address. Hence all addresses are defined by a 2-digit number starting at 01 and
will be determined by those two switches as shown in the chart below:

Bus Address 112|3|4|5|6|7|8|9|10 (11|12 3
10’s switch 0000|000 (0O 1T |1 |1 3
1’s switch 112 (3 |4 |5 |6 |7 (8 ]9 |0 |1 |2 [1
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RS-485 Bus termination.

The RS-485 bus must be correctly terminated to ensure good communication. There is a
termination device already built into the Control Unit. This is selectable by locating the jumpers
under the 3 pin RS-485 connector and ensuring the jumpers are either in the OUT or IN position.
OUT is not terminated, IN is terminated

For a CU that is located in the middle of a RS-485 bus (that is: it has both RS-485 sockets filled)
it should be in the OUT position.

If the CU is at the end of the RS-485 bus, then only one RS-485 connector will be used. The
terminator must be in the IN position.

X

EASY-TIP: If both RS-485 connectors are used, the termination should be OUT

If only one RS-485 connector is used, the termination should be IN.

The screen or shield of the RS-485 cable should only be terminated at one end to avoid earth
currents flowing through the screen and causing interference. It is recommended to terminate the
shield in the RS-485 connection port closest to the iBMU.

Fiber Optic Link

The fiber optic communication Control Unity Data Collection Module.
network uses low intensity, ‘ Receiver
visually safe, LED light |:

transmitted through acrylic fiber

optic cables to connect the
DCMs to the Control Unit.

This makes it inherently
electrically safe and easy to
install and service. The simplest
network loop is made up of two
transmitters (white or blue) and two receivers (black) as shown in the diagram here. A CU
contains one of each type of device as a pair, as does a Data Collection Module (DCM). In all
cases, a transmitter is always connected to a receiver, or easier, a white or blue device is always
connected to a black device regardless of the number of connections or components in the loop.
The acrylic fiber optic cable is cut using either the tool available from NDSL or a sharp knife on a
hard surface (Stanley™ or Exacto™ knife). Other tools could be used to cut the fiber however
they may not make a clean, perpendicular cut which allows for optimal transmission.

To run fiber optics, it is recommended to follow the layout of the cells or jars of the battery,
starting from the positive bus of the first monitored string. From there DCM’s should be daisy
chained in the fiber loop until the end of the string is reached. The fiber loop should then
proceed to the next monitored string, i.e. string 2, or back to the CU to terminate in the black
connector.
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INSTALLATION: THE DCMSs

SIMPLE RULES

Whenever possible, DCMs should be installed on the monitored jars.

2. Avoid fixing the DCM onto metalwork. Electrical noise is being radiated from the chassis,
cabinet or metal rack. This is true even if the rack is supposed to be “Grounded”. If high
enough, electrical noise could affect the ability for the DCM to monitor very low ohmic
values in the 50 to 100 micro-ohm range.

3. Always put the DCM tab washers next to the battery post or strap and never put anything
made of stainless steel between the battery post and the tab washer. Stainless steel is
resistive and may offset readings.

4. Never extend the blue or white wires. Wire extensions, especially on very low ohmic
value cells, may add micro-ohms to the measurements. This seems insignificant,
however a 10 micro-ohm addition to a 50 micro-ohm cell will appear to be significant.

5. Never install a DCM across a battery breaker or open jumper between two cells. Opening
a battery breaker may place very high and sustained DC voltages onto a DCM damaging
it.

6. Always dress wires in sticks and not coils. Carefully fold the wires back on themselves

and avoid creating loops. Loops create inductors that can cause variability in readings at
very low ohmic values.

7. Never loop the cable through the sticks since this will create unnecessary noise on the
wires.

PREPARING THE BATTERY

There are a few basic steps that should be taken into consideration when preparing to tab the
battery and install the DCMs. While the Dual Lock on the DCM will not harm the battery, some
end-customers prefer that DCMs are mounted to another surface like Plexiglas or fiberglass
suspended above or close to the batteries. DCMs should not be installed on the metalwork of
the cabinet, rack, or stack.

Note: Legacy DCM models (DCM2 and DCM-EX units) cannot be mounted to DIN Rail.

Tabbing the Battery

Please note: for accurate readings, particularly on low ohmic value cells or jars, ensure DCMs
are connected to the tin plated (lead free) copper and brass tab washers provided by NDSL.

Stainless Steel tab washers or dual tab washers should not be used unless by prior agreement
with NDSL. Stainless Steel and dual tab washers may generate higher readings due to the
higher resistance of the metals and/or common resistances.

Ensure that the tab washers are fitted as close to the post of the cell or jar being measured.
Make sure that the tab washers are either against the battery post or against the inter-cell strap.

DO NOT PLACE STAINLESS STEEL WASHERS, NUTS, OR ANY OTHER HARDWARE
BETWEEN THE TAB WASHERS AND THE BATTERY POST.
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DCMs will be connected directly to these tab washers. If batteries can be pre-tabbed for
Cellwatch the installation process will be much faster. Install tabs starting with the most positive
post of the battery, then each subsequent negative post. See the battery configurations section

below for installation practices on the various battery configurations.

Note that there are two power wires to a DCM. The Brown wire is paired with the Red wire and
the White wire is paired with the Blue wire. These wires should not be separated unless the
application allows or approval from NDSL is obtained. On posts where two DCMs will be

connected to the same post there may be a requirement of 4 or more tabs.

On systems where there are two positive and two negative post connections for the jar, the
washers and sense wires may be split so that Blue and Red terminate on Post 1 and White and
Brown terminate on Post 2. (This is covered in more detail under Considerations for cells with 4

or more posts).
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For systems not divisible by four or where voltage across all four channels of one DCM will be
too high, one or more DCMs must ‘null’ channels. To null channels all wires for that channel are
terminated on the same post. Channel 4 should always be considered the first channel to be
nulled, followed by 3. This will be covered in further detail below.

Programming Cellwatch for unused channels is described in further detail in the Configuration
Builder section of the manual.
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Combining wires

For greatest accuracy the electrical connection from red to brown and from white to blue should
be made as close to the post of the battery as possible. Due to the load placed through the
brown and white wires during the ohmic value scan, common resistances should be avoided if
possible. Do not attempt to use splitters as described below. Do not attempt to join the paired
wires from the DCM or extend the blue and white wires. Any ohmic value that is common to
either the red and brown leads or the white and blue leads is added to the channel 1 or 4
reading. This is due to the common resistances that create a voltage drop during the ohmic value
scan that will offset the sense wire readings.

Important: Do not try to use splitters or any of the joining techniques shown below.

(a) (b)

e Sawm

(c) (d)

To DCM cables (White & Blue
or Red & Brown).

To battery terminal

Red & brown Wires
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Battery Configurations

Battery configurations can vary in a variety of methods. Cabinet vs Rack, jars per tray, size of
jars, inter-tier strap or copper bus bars are just a few examples of configurations. There are at
least 5 types of battery installation which need slightly different approaches. By understanding
these five types any unusual installation can be accommodated.

1. VRLA on a tray in a cabinet
Typically, 4x12v jars per tray ranging from 2mQ to 10mQ - 40 jars per cabinet
Some configurations may contain 30 or 32 jars per cabinet
2. VRLA on shelves in a cabinet
Typically, 12v jars ranging from 2mQ to 10mQ
Typically contains 8-10 jars per shelf
3. VRLA on open racks
Typically, 6 to 12v jars ranging from 1mQ to 10mQ
4. Wet cells on open racks
Typically, 2 to 8v jars ranging from 50uS to 2mQ
This configuration must use DCM-EX or later
5. Front access, multi-cell, VRLA stacks.
Typically, 2v jars ranging from 502 to 2mQ
This configuration must use DCM EX or later

Each option above is described in more detail below. This section will not describe all possible
configurations.

Special consideration should be given for monitoring jars with an ohmic value below 1mQ. Pay
careful attention with both tabbing and dressing the wires; they will require a little forethought and
planning prior to installation.

DCM 5 or 6L are the suggested DCMs for this application.

Bolt/Tab Sizes

There are several sizes of tab washer available: 3/16” (5mm), 1/4” (6.3mm),
5/16” (8mm), 3/8” (10mm), and 1/2" (12mm). Make sure you have the correct
size for the cells you are monitoring.

Do
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Type 1 Installation onto trays in a Battery Cabinet.

E=1| 60X

Tray Installation Using Every Negative Post Method
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DCM #1

Fiber Loop

Trays shown are for illustration purposes only. Use a volt meter to estab
and negative ends of the tray before connecting Cellwatch.

lish positive

In a four jar (or mono-bloc) per tray cabinet system, one DCM per tray should be used. Ensuring
that all trays are electrically isolated from the system, identify the most positive and most
negative ends of the tray and ensure they are double tabbed. The other three negative posts
should have a single tab washer fitted.

Recommendation: DO NOT MONITOR THE INTER-TRAY CONNECTION
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There should never be any other material between the strap or post and the tab washer. If
possible, always make sure the tab washer is directly against the lead post of the jar or on top of
the load carrying cables. Where double tabs are needed NEVER place any material between the
two tabs, never place any material between the two tabs and the post or strap. In particular never
place a stainless steel object between the post, strap and tab such as a washer or nut. Stainless
is 50x more resistive compared to copper and will affect the measurements.

Starting at the positive end of the tray, connect DCM cables Brown & Red to the positive
terminals. Then connect Blue & White to the double tagged negative terminals at the end of the
tray. The DCM will flash LED’s and emit a tune. Finally connect Orange, Yellow and Green to the
three negative terminals in that order. The DCM is now installed. Using the 3M Dual-lock™
provided, stick the DCM to the front of front most block or jar ensuring no safety or other labels
are being covered. Dress all DCM cables using the cable ties provided making sticks and not
loops with excess cable.

NOTE: We always recommend fixing the DCMs to the insulated battery cases that are
being monitored.
Avoid mounting units to the steel chassis.
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Type 2 & 3, VRLA on shelves in a cabinet or on open racks

A typical shelf in a battery cabinet will have 8 to 10 or even as many as 12 jars per shelf. First, be
sure that the total number is divisible by 4, otherwise apply the rules described later in the
section dedicated to batteries not divisible by four.

For open rack configurations, consider ordering fiber optic cable in the roll. NDSL offers an option
for ordering a roll of cable rather than having pre-cut fiber included in the kit. Pre-cut fiber optic
cable might not reach between battery racks due to the longer distances.

Tabbing the battery

If the Cellwatch system is to be fitted to a new shelf mounted battery, the ring tabs or tab
washers may have to be fitted after the cabinet has been assembled. Always use Cellwatch
provided tabs or tabs approved by NDSL for any Cellwatch installation.

There are several ways the battery can be connected to the DCMs depending on the space
available. The favored method is the “Every Negative Post” method. This will capture every inter-
cell link on the battery within Cellwatch’s measurements. However they are connected, plan for
the DCMs to be mounted on the front of the jars (not on the metal of the cabinet) where the fiber
optics are accessible and the LEDs can be clearly seen. If the front of the jars are not
accessible, consider using DIN Rail, the Plexiglas safety shield or the top of the jar avoiding
covering the vent.

Every Negative Post method

Connect DCM modules to the battery using the ENP (Every Negative Post Method). Itis
described below:

1. Tab the most positive terminal of the first jar/cell of the string with two tab washers. This is
the ONLY positive terminal you will tab.

Tab the next 3 negative terminals with single tab washers.

Tab the next negative terminal with four washers. This is for the connection of the second
DCM and the termination of the first DCM.

4. Repeat steps 2 & 3 until you get to the last negative post of the battery. Put two tab
washers on this post.

See the diagram below:
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Fiber Loop DCM #2

Configuration shown for illustration purposes only. Use a volt meter to establish
positive and negative ends of the battery before connecting Cellwatch.

Legacy Methods - Every Positive Post method
As described above, the same steps are used except tabs are fitted to the positive posts of every
jar and the most negative post of the last jar.

NOTE: This method is not recommended for DCM modules equipped with temperature sensors.
Temperature should always be measured on the negative post of the jar or cell.

......

Mot Pomitlve Tarminat of
Baltory

Tagging a Rack Mounted Battery Bank using
the “Every Positive Post" method.

The process is straightforward and is shown in the accompanying illustration.
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Tab the most positive terminal of the battery with two tab washers.
Tab the next 3 positive terminals with single tab washers.

Tab the next positive terminal with four washers. This is for the positive connection of the
second DCM and the negative termination of the first DCM.

4. Repeat steps 2 & 3 until you get to the last negative post of the battery. Put two tab
washers on this post. This is the ONLY negative terminal you will tab.

o
4 tags
Single tag e Single tag Single tag Single tag @

Battery Connection: Every Positive Post method.

o]
S
595
)(’II =

| I

When selecting a wiring method, use the same method
throughout the site installation. Utilizing the same method:
1. Gives more accurate results
2. Gives more repeatable results
3. Correctly measures the inter-cell resistance

Double tabbing method (limited bolt length)

If bolt length does not permit or other reasons prevent the “Every Positive Post” or “Every
Negative Post” method, then the following scheme can be used.

1.

2.

Beginning with the positive of channel 1, install two tab washers.
The next 3 negative terminals with single-tab washers.
On the negative post of every fourth jar, install two tab washers, i.e. jar 4, 8, 12, ...

Install two tab washers on the next positive post shared by the inter-tier strap as those
identified in step 2.

Repeat steps 2, 3, and 4 until you get to the last negative post of the battery. Put two tab
washers on the last negative post of the battery.

NOTE: When using the double tabbing method, sense wires should be fitted on the negative
post. Load wires (i.e. Brown and White) should be moved to the positive post on all straps with 4
tabs.
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Double tabbing the battery

When double tabbing a battery always stack single tab washers. Never use a single washer with
two or more tabs as this increases the resistance of the measurement and is not a supported tab
option for Cellwatch.

Tab washers can be fitted during the battery installation or during the Cellwatch installation. Prior
to installing DCMs, check all bolts for proper torque.

|| NOTE: Never extend the blue and white wires. ||

Type 4 & 5, Low Ohmic Value wet cells on a rack and VRLA or AGM front
connected jars.

When measuring low ohmic value wet cells, special consideration must be made to the
installation. Any errors introduced will be easily visible in the ohmic value data could easily
mislead the user. In particular:

1. Ensure tab washers are as close to the lead post as possible.

2. Ensure there are no washers, in particular stainless-steel washers between the post and
tab washer.

Never extend the blue or white wires.
Never coil the DCM wires

Fit the DCM to the jar being monitored not to the grounded strut or rack.

o o bk w

Use a small amount of non-corrosive battery grease on the tab washers to reduce
corrosion. Conductive silver loaded silicon grease can also be used — taking great care as
it is a conductor unlike NO-OX.

7. Consider omitting the inter-tier or inter-aisle links from inclusion in the measurements.
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If measuring stacked, front terminated, bussed telecom type batteries take great care to balance
the channel measurements through careful tab washer location. Place tab washers in positions
that equalize the measurements on each channel as much as possible.

Considerations for cells with 4 or more posts

Some installations in Type 3, 4, and 5 may have more than one positive and negative post per
cell. If there are more than one positive post it is recommended to terminate the brown and white
wires on the same post and the red and blue wires on the same post. This removes offsets that
could be caused by flowing through a tab washer providing a more accurate reading.

Cellwatch DCM Cellwatch DCM
Module

NOTE: The sense wires are installed on the same side of the jar and the load carrying wires
are connected to a separate paralleled terminal. This eliminates common resistances that may
cause offsets to very low ohmic value cells.

Considerations for using the DCM 5T DS on 2 cell 24v strings

The DCM 5T DS is a special application DCM designed for use in environments with two to four
containers on a single string. On 4 jar configurations it is wired in the normal manner described
above. However, on two jar configurations it must be wired in a manner such that each
measurement zone is covering one of the jars. Zone 1 is comprised of channels 1 and 2 and
zone 2 of channels 3 and 4. As shown in the image below the first of the two jars will be
monitored by channel 1 and the second by channel 3.
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Recommended installation practice for installation of DCM 5T DS on two strings of two containers
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Other Considerations

Long inter-tier links

If you have a battery installation that is broken up by long inter-tier or even inter-aisle cables, you
need to consider if you want to keep these in the measurement data set or omit them.

1.2
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Shown is a graph of a 200u€2 per jar (4v wet cells) battery system whose installer kept a single
inter-aisle conductor in the measurement circuit. The ohmic-value of that inter-aisle link is clearly
visible on the data and will skew the averages for the entire string. Cellwatch can automatically
adjust for this in setting ohmic value alarms. Altering the installation to remove the inter-tier
connector can remove readings like this from the graphs, however the ohmic value of the inter-
tier connector would no longer be monitored.

Strings or sub-strings not divisible by four (i.e. Null Channels)

Cellwatch DCMs measure four channels of data at a time. If the battery is designed in such a
way as to NOT BE DIVISIBLE by four then special techniques must be used that require
planning. The methods used are covered extensively in the section on Configuration Builder in
this manual. However, here is a brief summary of sub-string configurations.

30 VRLAs in a cabinet

In this configuration 8 DCMs will be required. The 7" DCM only uses channels 1 and 2, channel
3 and 4 are nulled. The blue, white, green and yellow wires are all connected to the negative post
of jar 26. Unused leads should always be connected to a battery post so they are secured and
never pose a risk to the battery.
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For systems with a number of monitoring points not divisible by 4 (see a 30 channel
configuration above) always null DCM channels on the next to last DCM .

Up to Four VRLA jars on a tray

In this configuration, it may be undesirable to monitor the inter-tier connection due to cable
routing between shelves. The inter-tier connection is typical a long cable that may include an
Anderson or similar connector so that each try may be isolated independently. In this
configuration it is recommended that a warning be placed on the front of the cabinet so that the
Cellwatch DCM is disconnected prior to opening any of the inter-shelf connectors. If the
connectors or inter-tier cables are not monitored, each tray is regarded as a sub-string (see
configuration builder). For a four jar per tray configuration the blue and white wires are
connected to the most negative end of the tray.
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For a three-jar configuration, channel 4 will be nulled and the green, blue, and white wires are
connected to the most negative post of the tray.

16 V x 30 jar configurations

As above, configurations will typically include a cabinet with 3 jars per tray. In these
configurations consider each tray as a substring and use 1 DCM per tray. Only DCM 5 and 6H
can properly handle monitoring 4x 16V jars. For DCM or DCM EX modules ensure the DCM is
not subjected to over-voltages it is recommended to null channel 4 on each DCM. This requires
that the system use 10 DCMs per cabinet instead of 8 as above in the 30 VRLA jars in a cabinet.
DCMs are connected normally with the Green, Blue, and White terminated on the same post.
Connecting to 16V jars is covered in more detail later in this manual.

Sub strings of 2-volt wet cells not divisible by four

Overlaps can be used on the next to last DCM on each sub string. The rule is; always null out
channel 4 first on a string and then channel 3. Never use overlaps on anything other than 2-volt
wet cells.

Important: The golden rule is that the next to last DCM is always the first DCM to be
underutilized (i.e. nulled).

On the next to last DCM, always start nulling from channel 4, then channel 3, and if necessary,
channel 2.

Make sure that if you are nulling channels, the remaining channels are sufficient to power the
model of DCM that you have.
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Connecting the DCMs

Connection order, while important
for reliability, is not essential due to
extensive, built-in, circuit protection.
It is advised however that the two
most positive leads are connected
first followed by the two most
negative leads. When these leads
are connected the unit will flash
LED’s and ‘Beep’ to signal
successful operation.

Most Posilive

If all four wires are connected to the
8 volt to 80 volt battery supply and
no ‘Beep’ is heard, disconnect the
unit and check the installation

. ; N, 0
- ) S/i0 y o ! orientation.
. e Yo, W
Most Negative v ' ) Having ensured that the four outer

cables are correctly connected to

the battery, connect the center
three connections to the single tabs starting at the negative end and working up to the positive of
the three cables (see chart).

Warning: The Data Collection Modules (DCM 2 and DCM EX) are rated for a maximum voltage
of 60 Volt DC. The DCM 5 and 6H are rated for a maximum voltage of 80 Volt DC. The DCM 6L
is rated for a maximum of 12 Volt DC.

DCMs are designed with protection circuitry in the event they are subject to temporary over-
voltage conditions or reverse wiring. However they are not designed to withstand continuous high
voltage connection (i.e. total string voltage 100+ V DC).

Note: If battery links are removed during use, it is likely that high voltages will be fed into the
DCM and cause irreparable damage.

Always remove the DCM if battery links are to be opened for cell, jar or mono-block replacement.
There is always a risk of circuit completion on a battery that can result in the whole battery
voltage (sometimes in excess of 500 volts) being placed across one single DCM if a battery or
inter-tier link is removed. Never install across a circuit breaker.

DCM 5 and 6 modules can connect across 4x Ni-Cad 1.3 V (nominal) cells up to 4x VRLA 16 V
(nominal) jars. Older DCM and DCM EX modules can monitor 4x 2V jars up to 4x 12V jars or 3x
16V jars.

DCM 5 or DCM EX should be used to monitor 2V or 4V VRLA or VLA cells. Due to the low
ohmic value of these cells, extensions of any sort to DCM leads may cause variances in the
ohmic value readings.

NEVER extend the Blue and White cables
These wires provide the ground reference circuit of the DCM and should not be altered or
extended.
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DCM Location.

The grounded chassis of battery cabinets or steel battery racks can radiate large amounts of high
frequency electrical noise. The DCM is carefully ‘hardened’ against EMC radiation but cannot
withstand all radiation. In 1% of cases or less, fixing the DCM directly to a grounded steel cabinet
or rack may cause a degradation in data rates, variability in ohmic readings, or in rare cases data
corruption. It is for this reason that NDSL recommends that the DCM be affixed to the battery
with the dual lock strips provided.

Whenever possible to affix the DCM to one of the batteries being monitored. Avoid steel cabinets
or racks as you don’t know what noise these radiate.

DIN Rail

The DCM 5 and 6 can be fitted with an optional mounting bracket that allows the DCM to affix to
any standard DIN Rail. Itis recommended that the DIN Rail itself be located away from the
battery terminals.

Care should be taken in routing DCM wires in these configurations. It is recommended to
harness/bundle each DCMs wires together as close as possible to the battery. This allows easy
access and removal of a module for maintenance purposes. It is also a good option if there is
not enough room on the jar to mount the DCM.
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DCM Connection Order

The order the wires are installed does not matter to the DCM. For customers that prefer a wiring
process, see the tables below. Sometimes the alternate wiring method is used to determine if
the DCM has enough voltage to be powered before the other wires are installed.

Sequential

Connection order Cable Colors Typical Voltage | Typical Voltage

(2V system) (12V system)

1st White Most Negative 0 volts 0 volts

2nd Blue Most Negative 0 volts 0 volts

3rd Green 2 volts 12 volts

4th Yellow and Black*® 4 volts 24 volts

5th Orange 6 volts 36 volts

6th Red Most Positive | 8 volts 48 volts

7th Brown Most Positive 8 volts 48 volts

Alternative
Connection order | Cable Colors . Typical Voltage | Typical Voltage
(2V system) (12V system)

1st White Most Negative 0 volts 0 volts

2nd Blue Most Negative 0 volts 0 volts

3rd Brown Most Positive 8 volts 48 volts

4th Red Most Positive 8 volts 48 volts

5th Green 2 volts 12 volts

6th Yellow and Black*® 4 volts 24 volts

7th Orange 6 volts 36 volts

* DCM 5TDS only
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INSTALLATION: CURRENT TRANSDUCER LOCATION AND ORIENTATION

POSITION

The CT should be positioned as close as possible to the Control Unit that it is plugged into and
located around all or some of the current carrying cable from the string being monitored.

CABLE ROUTING

The cable from the CT is a signal cable and should be routed as far away as possible from
current carrying cables to avoid noise pick-up and subsequent interference.

The 1000-amp CT has an arrow on one face for the purposes of determining the direction of
current flow. For proper orientation, the CT should be fitted as follows:

If fitted on NEGATIVE BATTERY LEAD, ensure the arrow on the CT points towards the
STRING.

If fitted to the POSITIVE BATTERY LEAD, ensure the arrow on the clamp points away from the
STRING.

This is commonly referred to as the T.I.N.A.P. method described below.

ORIENTATION

A useful acronym to remember for CT orientation is TINAP: Towards If Negative, Away Positive.
If fitted in the center of a string the arrow should point towards the most positive post of the
string, see illustration.

Current Transducer Arrow Direction

+ [—
T. L N A. P.
Towards If Negatlve, Away if Positive
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Black Electrohms CT

Captive Philips head
screws must be
disengaged to open
the CT for installation

Arrow — follow TINAP
example above

Red CT

Arrow label should be on
the same handle of CT
cable entry

Zero adjust is a small flat

head screw on the rear for
above and on the underside
of the handle for below
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CONNECTING THE CT TO THE CONTROL UNIT.

The wiring to the Control Unit connector is as follows:

E=3)[52E] O5C

Shield Only Connected at Pin 3 on CU “/' ’/—"

| |

| |
Red—‘ \—G ren | Yellow
Black | Bluc— \ White

w N e

White \ —| 5k | Blu
| 1
reen | Yellow— —

'S

| |

=N W s

CU
/ y 1000A CT
Red CT 1000 amp Connector Pin No. Black CT 1000 amp
Red 1 Red
Blue & Screen 2 Black & Screen
White 3 White
Yellow 4 Green

CABLE AND CONNECTOR.

As a standard configuration, the current transducers are supplied with 35 feet of cable and

connector.
The cable is Belden P/N 8723SB.

Filter Box

Legacy (Red) CTs have an electrical noise filter fitted within 30cm (12 inches) of the CT. This box
is easy to open and connect to, all wires are identified internally. It should only be opened for
either replacement or CT cable joining purposes. Never remove or alter the CT filter box.

EXTENDING CABLE LENGTH.

If required, the length of cable fitted to the clamp may be extended up to a maximum of 150ft.
Ensure the shield (screen) of the cable is continuous down the entire length of the cable and is

grounded at the Control Unit as shown in the illustration above.
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When using these longer cables, they should be routed inside metal conduit to provide additional
screening. If this is not possible, it is essential that they be routed away from heavy current
carrying conductors.

Trouble shooting tip:
If all your CTs are not working, test the voltage between pin 1 & 2 on the CT connector in the filter
box. If you do not measure +12v, (or +11v) you must find and remove the short circuit and try again.

The short circuit is probably because of a shorted out GND and +V on the RS-485 connector or
component connected to the Control Unit. Often removing all connections and installing them one
by one will help identify where short circuits may have occurred.

Zeroing CTs

The red and black 1,000 Amp CTs are factory adjusted but may be adjusted in the field using a
“zero” control on the handle or a flat headed screw on the rear respectively. This is a multi-turn
potentiometer and can be used to re-establish the zero for the CT if the reading taken when OFF
the battery cable is not already zero. Note small fluctuations will occur with either CT.

Only do this if the reading in Cellwatch diagnostics does NOT average between -1 to +1 amp
when NOT ATTACHED TO THE BATTERY CABLE.

Using Cellwatch diagnostics (Diagnostics>System Test>password: deafcat), point to the
appropriate CU (CU 1 or CU2 etc.). Press ILA, then SUA, then RVD and read the currents from
probes 1 and 2 returned from the CU in the bottom right of screen. XTR will return currents from
probes 3 and 4 returned from the CU in the bottom right of the screen. Turn potentiometer on the
red CT until current reads between -1 and +1 amp while NOT ATTACHED TO THE BATTERY
CABLE.

Scaling CTs

In some cases, there may be too many cables to go through the CT or the current draw may be
too great to pass all cables through the CT. In these cases, Cellwatch is capable of scaling
current flow through each CT individually. This means that users can have a single or several
CTs that are scaled because they are monitoring a subset of the total installed cables. Let’s
assume we attach the CT to 1 of 3 available cables. In this case, Cellwatch would scale the
readings so that while the CT is measuring 1/3 of the actual current, the on-screen display is
scaled by 3 to show the approximate true current.

Alternately, there are some sites with very low current load. More accurate current flows can be
collected by coiling the load carrying wires to increase the signal strength. Cellwatch can be
program so that actual current will display properly.

The Configuration Builder will guide the installer through the configuration process. If users need
to perform more advanced modifications, they should consult the software guide at the rear of
this manual.
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INSTALLATION: CABLE TYPES AND RATINGS.

CONTROL UNIT

The following three tables define the wiring recommendations and maximum ratings of the
connection system used on the Control Unit and the Thermal Runaway Controller

All signal connector ratings.

Rated Voltage 300 V maximum.

Rated Current 10 A maximum.

Wire Size Minimum 22 AWG (0.64mm dia)...14 AWG
(1.625mm dia) Maximum

Strip Length 0.24" (7 mm)

Torque Nm (Ib. in.) 0.25 (2.25)

Power connector ratings

Rated Voltage 300 V maximum.

Rated Current 15 A maximum.

Wire Size Minimum 26 AWG (0.38mm) ...12 AWG (2mm)
Maximum.

Strip Length 0.24” (7 mm)

Torque Nm (Ib. in.) 0.5(4.4)

Power Cable Specification.

United States Europe
Cable Temperature rating 90°c maximum working 70°c working
Cable voltage rating 600 VAC. working. 450 VAC. working

Input fuse rating 1 Amp. Slow Blow 20mm x 5mm

POWER INPUT CABLES RECOMMENDATIONS

For connection to the Control Unit or Thermal Runaway Controller and the Integrated Battery
Management Unit we recommend that you use 12 AWG to 16AWG (European1imm?to 1.5mm?),
single or multiple conductor, maximum temperature rating 90°c, 600V rated (European
70°C,450V working) installed in conduit. All cable should meet or exceed the requirements for
Underwriter’s Laboratories’ type THHN building wire in the US and in Europe must be in
accordance with the relevant national standard (BS7671 in the UK).
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It is essential that the CU and TRC is wired into a UPS backed power supply via conduit. An
approved and clearly labeled safety isolation switch should be mounted in the power feed to the
CU or TRC close to the equipment. The switch should be rated as 600VAC, 20 Amp and meet
or exceed the local requirements.

The Control Unit and Thermal Runaway Controller has a power input fuse. It is important that the
fuse is only replaced by the correct rated fuse as shown on the inside of the cabinet.

The Battery Monitoring Unit (iBMU) must be fed from a supply supported by a UPS and rated at
20Amp. A disconnect switch must be installed and be clearly labeled in the power feed to the
iBMU. This can be the same disconnect switch that is used for the Control Unit.

Note: It is recommended that the IBMU, CU, and TRC all be UPS backed to continue
monitoring batteries during a power failure event.

CONDUIT

All electrical cabling to the system must be installed through correctly grounded metal conduit.

It is a condition of UL Approval that installation of electrical conductors be carried out in
accordance with the relevant sections in the National Electrical Code.

In particular, Article 300 — (Wiring Methods) of the National Electrical Code and Article 346 —
(Rigid Metal Conduit) of the National Electrical Code define the applicable standards and
recommended installation procedures.

Failure to conform to the above standards invalidates current and future UL approval of the

equipment.
WEIGHTS
Kilograms Pounds
iBMU complete 10 Kg 24 b.
Control Unit and Thermal 6 Kg. 13.2 Ib.
Runaway Controller
complete
DCM complete 0.3 Kg 0.6 Ib.
Current Clamp 0.6 Kg 1.4 Ib.
Temperature probe 0.1 Kg 0.2 Ib.

Care should be exercised when installing heavy component parts. Ensure help is at hand for
lifting and stabilizing heavy cabinets.

CABLE TYPES

RS-485 cable

Belden 2-pair, 24 gauge, Datalene® insulation, communication cable type 8102 (if this is not
available, second choice would be Belden 9829). Plenum rated cable would be Belden 88102.

73



Cellwatch - Battery monitoring system =2l

Current clamp cable type
4-conductor screened, 22 AWG, 300v rated insulated. Belden 8723

Temperature probe cable type
Before Nov 2015:

3-conductor screened, 300v rated insulated. Pro Power 860161 3 conductor, screened 7/0.1mm
(0.055mm?) 30AWG.

After Nov 2015:
Belden 5501FE 22 AWG 3 conductor screened, 300v rated insulated.

Alarm Relay cables
3-conductor, 14AWG max (18 AWG to 22 AWG recommended), 300v rated

CLEANING.

All the Cellwatch system components are designed with the intention of being low maintenance.
In normal use they will not require cleaning. If any of the components become contaminated by
acid, water, debris or other material they should be isolated from electrical power immediately
and returned to your Cellwatch supplier for service.

The Control Unit, Thermal Runaway Controller, and Integrated Battery Monitoring Unit cabinets
can be cleaned EXTERNALLY. To remove dust and light debris use a soft cloth and light use of
a dust gathering agent, or non-abrasive all-purpose cleaner. Care should be taken to ensure that
there is no liquid material ingress into either of the cabinets. Compressed air can also be used to
clean components of light debris.

Do not attempt to clean DCMs in any way other than using a dry cloth. Do not use liquids near
the DCM or battery.

COMMISSIONING

To be carried out by competent qualified engineers. All areas of the system should be inspected
to ensure it is installed properly, cleanly, and consistently throughout the site. Alarm levels
should be verified that they are configured to accurately detect and warn end users about
impeding alarms.

USER TRAINING

Further training can be carried out by NDSL or your Cellwatch supplier as requested. Users can
also review the User Training Manual for information on how to interpret and analyze battery
data.
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INSTALLATION: START UP

These instructions should be followed to complete the set-up and configuration of a Cellwatch
Battery Monitoring System that is installed using an iBMU.

The iBMUs are delivered configured with an activated license for the Cellwatch Battery
Monitoring software, for carrying out routine monitoring and measurement functions as well as
data archiving, trending and reporting functions. Each system requires customization for
configuration onto the battery being installed. Included on each system is a Configuration Builder
program used to create a custom configuration file for the battery system, Email Alert for email
alarm notifications, and Remote Desktop for remote control and viewing of the iBMU. An
Ethernet crossover cable is included with the iBMU for direct connection to another PC or laptop.

There are two ways you can connect to the iBMU for set up and or operation thereafter. These
are:

Keyboard / video and mouse

With a local keyboard, mouse and video monitor. Also available are KVM and/or KVM over IP
options.

Remote desktop

Either use a cross-over ethernet cable from your PC to the iBMU, or via your local network or
switch.

After completing installation of the Battery Monitoring System hardware, you will need to
complete the set-up of the iBMU using the instructions in this document. For further information
about the Cellwatch™ Battery monitoring software, refer to the Software Users Guide.

REMOTE DESKTOP

All iBMUs come with the native Windows® Remote Desktop service enabled. The Remote
Desktop client must be installed on the laptop or computer accessing the iBMU over the network,
either LAN or via crossover cable (this is installed by default on Windows machines and available
for download on Mac).
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INSTALLATION: INITIAL SETUP

The most convenient way of performing the initial setup is to connect a laptop PC to the iBMU
using the supplied Ethernet crossover cable. Alternatively, connect to it via a LAN, or attach a
keyboard, mouse and display to the iBMU.

Setup will typically take about 30 minutes, but this will vary depending on the user’s familiarity
with the system and with any specific requirements to configure the iBMU for use on the network.

NOTE: This procedure should be carried out only when all of the other parts of the Battery Monitoring
System have been installed.

Before commencing, ensure that the Cellwatch system is ready by checking the following:
e The iBMU is powered up and connected to the Control Unit(s) via RS-485 cable.
e The Control Units are powered up and connected to the DCMs via fiber optic.
o All DCMs are powered up and connected via fiber optic cable.

Factory Software Settings

To ease setup of the installed system, the iBMU has a number of settings pre-configured to allow
ready access to it from a PC or laptop, running Windows™.

When initially connecting to the iBMU, you will need to know some or all of these settings.

TCPI/IP Settings
IP Address: 192 o 168 o O e 128
Subnet Mask: 255 e 255 e 255 e 0

The iBMU is set up to automatically search for and obtain a TCP/IP address from a local network
DHCP sever. If no network DHCP server is available (as is the case if the network is not
connected) the iBMU will automatically use 192.168.0.128 as a default address. This is a known
IP address that can be used to connect to the IBMU using a crossover cable.

Remote Desktop Login

The host is configured to accept connections from a remote connection with the username
“cellwatch”, using the password “cellwatch” on systems shipped before January 1, 2020.

On systems shipped after January 1, 2020, the password will be set to the iBMU serial number
found on the yellow sticker on top of the unit.

What You Will Also Need

Option 1

With a keyboard, mouse and video monitor (or a KVM switch).

e USB Keyboard
e USB Mouse
e Monitor capable of 1024 X 768 resolution (VGA or HDMI connector)

Option 2.a
With a cross-over cable from a laptop Remote Desktop.
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PC (preferably a laptop for convenience) running Windows.
The PC must have Remote Desktop installed.
LAN Cross-Over cable (supplied with iBMU)

Option 2.b
Via a LAN using Remote Desktop

Permission of the Network Administrator — before connecting the iBMU to a LAN, seek
advice from the appropriate Network Administrator. The iBMU will access the DHCP to
obtain an IP address automatically.

Connection between the iBMU and LAN port (Straight Patch Cable)

Connect to the IBMU via Remote Desktop from any Windows® computer

THE PROCEDURE

Option 1,

With a

1.

keyboard, mouse and video monitor (or a KVM switch).

Ensure the iBMU is not switched on

2. Connect the keyboard, mouse and display to the iBMU
3. Switch the iBMU ON (refer to instructions under ‘Front Panel Controls’ in the Installation
Instructions)
4. When the iBMU has booted, you will be able to configure the system as described in
‘Configuring Cellwatch’.
Option 2.a
With a cross-over cable from a laptop running Remote Desktop.

The first part of the procedure is to configure your own PC or Laptop to communicate with the

iBMU.

The specific actions described in this procedure apply to Windows 10. However, the actions
required will vary depending on the version of Windows® installed on your machine. If you are

unsure

of how to achieve the steps described, then you should consult someone who is familiar

with the particular operating system you are using.
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How TO RECOGNIZE A CROSS-OVER CABLE.

"Cross-Over" Ethernet Network Patch Cable

[

Green———]
Green———}

Orange —]
Blue ——]
Blue ———]

Orange ————]

Brown———]
Brown———]

[

Orange————]
Orange——]

Green———]
Blue—]
Blue—]

GreenC———]

Brown———]

Brown———]

Place connectors side by side, as above. If the
colors are different, its a cross-over.

"Straight" Ethernet Network Patch Cable

— 1 Orange ——]
Orange C——]
Green ——|
Blue ——]

Blue —]

Green C———]

Brown C——]
— Brown C———]

— Orange——]
OrangeC———]

Green——]
BlueC——]

Blue—]

Green———]

Brown———]
— — BrownC—]

If they are the same colors in the same
order, its a "straight" cable.

Use a Cross-Over cable for connection between your laptop and the iBMU. A Straight
cable to connect the iBMU to a corporate network.

SET-UP PROCEDURE

78

1.

Make sure the iBMU is powered ON (refer to instructions under ‘Front Panel
Controls’ in the Installation Instructions)

Connect the Laptop to the iBMU

e Plug one end of the LAN Cross-Over (see above) cable into the LAN socket in the
iBMU and plug the other end into the LAN connector in your PC.

On your laptop, set a Fixed IP Address (instructions for Windows 10 Systems

shown below)

Right click the start menu icon

Select Network Connections

Select Change adapter options

Select Local Area Connection or Ethernet
Select Change settings of this connection
Highlight Internet Protocol Version 4 (TCP/IPv4)
Select Properties
Select Use the following IP address

Enter IP address as 192.168.0.129 (The iBMU is set at 192.168.0.128)
Enter Subnet Mask as 255.255.255.0 (The iBMU is set at 255.255.255.0)
Hit “OK”, on the next box press “Close”.

On the laptop, Check connection using HTML interface

Use these steps to verify a network connection between your laptop and the

Cellwatch iBMU.
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Open a web browser on the laptop

Type “192.168.0.128” into the address bar

Press the Enter key

If configured correctly and connected the Cellwatch “Web Window” will display.
If the response is “This site can’t be reached” or similar, then there is a problem
with the TCP/IP connection. Check the Networking settings on your laptop and
repeat the test. If you still have problems, contact your IT support specialist.

5. On the laptop, open Remote Desktop

The following steps assume you are using Remote Desktop from a Windows® computer
or laptop. Instructions may vary if you are using another application that simulates
remote desktop from Linux or Apple based systems.

Select Start and type Remote Desktop (also found under the Accessories menu)
Type the IP of the iBMU (192.168.0.128 if using the service port)

Press Connect

When prompted enter ‘Cellwatch’ as the username and ‘cellwatch’ (or the iBMU
serial number) for the password.

The iBMU is set to a screen resolution of 1024 X 768. Typically Remote Desktop will resize the monitor
output of the iBMU to the monitor output of the connecting computer. If your laptop or PC display is set to
a resolution lower than 1024 X 768, the Remote Desktop window may have scroll bars that you will need to
use in order to see all of the iBMU screen. Or you may reset the screen resolution of the PC display to
ensure the full Cellwatch screen is displayed.

Option 2.b

Via a LAN using Remote Desktop

You should contact the network administrator to set up a connection between a suitable
networked PC and the iBMU. This method typically uses a straight network patch cable (see
Option 2 above) instead of a cross-over cable. The iBMU will be connected to a router with a
DHCP assigned IP address or assigned static IP address.

Open Remote Desktop as described above.

When prompted for the IP address of the iBMU enter the network IP address of the iBMU
Press Connect

When prompted enter ‘Cellwatch’ as the username and ‘cellwatch’ or the iBMU serial
number for the password.

LOCALIZING IBMU SETTINGS

Before configuring and checking Cellwatch™, you may want to make changes to some of the
localization settings such as Date & Time, Regional Settings and Keyboard. These can all be
accessed through the standard Windows Control Panel. Desktop icons are also available to
localize the IBMU in English, French, Korean, or Chinese.
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(Legacy) Using a Modem Connection and PCAnywhere

As noted previously, the PCAnywhere host on the iBMU is configured to accept an incoming
connection via the internal modem of the iBMU.

All that is required to establish a connection, is to ensure that the iBMU is connected to a suitable
telephone line, and to dial into it from a PC having a PCAnywhere remote set up. The Username
and Password required to log in are the same as those used for the LAN connection.

Note that you can only have one connection to the iBMU at any time. If someone is logged in to
the iBMU using PCAnywhere over the LAN, then you will not be able to connect via the modem,
and vice versa.
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INITIAL CELLWATCH CONFIGURATION

By default, the iBMU is shipped with a generic ‘test’ 4 jar Configuration File. This supposes that
whatever complexity the system has, four jars on the very first DCM can be made to function
correctly. Continue on to build the entire battery Configuration File (batconfig.cfg) using the
Cellwatch Config Builder program found on the iBMU desktop.

B o=

Cellwatch  Control Panel

Documents

Internet
Explorer

4R B

Cellwatch  Shortcutto  Cellwatch Cellwatch
Cellwatch Manual  DataManager

{4 o B

Quick Start Make Celsius Make CWConfigB... Cellwatch
Guide Fahrenheit Manuel ...

A A A A o

Guide de Cellwatch in Cellwatch en Cellwatchin Cellwatchin  Cellwatch in
English frangais Chinese Korean Japanese

Cellwatch
Videos

Cellwatch
Training &...

3:52 PM
10/8/2019

‘4 Cellwatch - Battery ... 'f_.: m Q)

You will notice that there are convenient Shortcuts to the various Cellwatch Manuals in PDF
format, as well as Shortcuts to Cellwatch and the CWConfigBuilder.

For reference as to how to use the Cellwatch Configuration Builder refer to the section of this
manual; Configuration Builder.

When you have built the configuration file to match the system, the builder will automatically
name the file batconfig.cfg and save it in the C:\ProgramData\Cellwatch directory. NOTE: it will
try to overwrite the existing file (the 4-cell version) if you want to keep this file, rename it to say
“4batconfig.cfg” before saving the new file.

Close the CWConfigBuilder, then restart the Cellwatch™ service again. It will use your new
specific battery configuration and start scanning.
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DEFAULT CONFIGURATION FILE

When first started, the iBMU will start with the default configuration file loaded.

This file is to enable installation engineers to start-up the system with just one DCM (if
necessary). S

s |
S et STl

Cellwatch™ will start to run with the display
initially as shown here........... white white white white

If the communications work correctly and the

system is a 12 volt per jar system, then after a e —
few seconds the white panels will turn yellow, :
then start to go green as the ohmic value scan is

ellow ellow
performed. y y

Note that red depictions are a good sign at this
stage also as they indicate that communication is
working but the alarm settings are wrong.

IS Bt

When the ohmic value scan is completed, the e

screen should show four green (or red) panels
and the search light icon in the upper right-hand
corner should be searching.
If the display remains white or yellow, check power to the CU. If power was off then STOP the
Cellwatch™ software, make sure the CU is powered up and reset, and then START Cellwatch™
again.

If the scan does not complete properly, there may be something wrong with the connections, or
the hardware. Refer to the Troubleshooting Guide in this handbook for help.
If you cannot resolve the problem, refer to your Cellwatch™ supplier.

Once you see the 4 green panels then you are ready to move to the next stage, creating a
custom configuration file.

In the Cellwatch software select “Start/Stop” and stop the system running.
Minimize the Cellwatch GUI using the button in the top right.
You should now have the PC desktop visible.

Open the Configuration Builder (CWConfigBuilder) and build a custom configuration file that
represents the connected battery system. See Creating a Custom Configuration File.

Once a custom configuration file is built, save it in “C:\ProgramData\Cellwatch” as
newBatconfig.cfg. In the Cellwatch GUI select Configuration > Load Configuration and select
newBatconfig.cfg. Cellwatch will overwrite the old Batconfig.cfg and load in the new
configuration.
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All that now remains to be done is to check out the system to ensure that all connections are
correct and all is well with battery.

NOTE: The Test configuration file will not give a true representation of your battery system, it
merely confirms that some hardware is connected and working. You will have to create a
Configuration File for your particular setup.

CREATING A CUSTOM CONFIGURATION FILE

The Cellwatch Configuration Builder is used to produce the required Configuration File specific
to your monitoring system. There is a full description of the program and how to use it in the
Configuration Builder Section below and it has a built-in ‘Wizard’ to guide you through the
process of generating the file.

You can choose to review the Configuration Builder Manual or double-click the Cellwatch
Configuration Builder Shortcut and use the ‘Wizard’. Follow the instructions closely. The format
is very informative in order to answer any questions you may have.
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INSTALLATION: CONFIGURATION BUILDER

THE NEED AND THE FUNCTION.

The Cellwatch software application drives a Cellwatch battery monitoring system to continuously
monitor your batteries. In addition, it provides a graphical representation of your battery on
screen either locally or remotely. That graphical representation is converted from a series of
hardware addresses that Cellwatch generates for all the hardware components by a
configuration file. This configuration file is unique to your battery set-up and is most often
generated at the system start-up phase of the installation.

To standardize the process of producing a configuration file, the configuration file builder has
been developed and is described in detail in this section.

The builder is designed to be used in a number of different circumstances and by differing skill
levels of personnel. It is designed to be used in the following circumstances:

o When the Cellwatch system is being installed for the first time.

o Ifthe system is being reconfigured on site due to battery expansion or some other
change.

o A different battery representation of the same battery system is required.

This tool was developed for all skill levels and provides a simple wizard that walks users through
building a proper configuration file. A glossary of terms follows to assist the battery technicians
to familiarize themselves with what is considered the most commonly used terminology that will
be found throughout this description and in the product itself.

The Builder part of the application can be used by personnel familiar with Batteries and
Cellwatch and its concepts. The Wizard should be used by all others and first-time users. The
Wizard will allow most aspects of Cellwatch’s flexibility and functionality to be used. In particular,
personnel will be able to easily configure duplicate strings and batteries and split or divided
strings.

The Builder will allow all the functionality of the Wizard but in addition will allow the skilled user to
create null channels.
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GLOSSARY OF TERMS

UPs
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The battery consists of 1 strings.

Each slring congiets of 6 jars or mono-blocs.
Each jar or monobloe conssts of 6 cells.

[1 [

-

Battery

String

Jar
Monobloc

Cell

UPM or
UPS

System
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A number of cells arranged into a DC electrical storage system. Usually this will consist of a number of strings of

cells or jars arranged in parallel.

A sub-division of a battery. Often a battery will consist of several strings of series connected cells or jars. These

strings are arranged in parallel.

American term for a multiple cell container. An automobile battery is a jar containing 6 cells.

European term for a multiple cell container. A car battery is a monobloc containing 6 cells.

The basic unit of a battery, in UPS applications it is traditionally lead acid or calcium acid construction and delivers

2 volts DC (nominal)

Uninterruptible Power Supply. An electronic device constructed to store electrical energy when mains power is
available and deliver power to mission critical loads when mains power is no longer available, for instance during a

localized power failure.

The configuration of batteries on the Cellwatch Battery Monitoring System.
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RUNNING THE PROGRAM

If you are running the program from the iBMU, then it will have an icon on the
desktop of the computer and double clicking this should start the program. It is
best to ensure that the Cellwatch service itself is not running at this time.

The program is also located in C:\Program Files\Cellwatch and is called
CWoconfigbuilder.exe.

When the program is run, two windows appear. The Builder is launched and in the foreground to
the right of the screen a Wizard will appear. The Wizard is the recommended way of using Config
Builder, however it can be closed by clicking the X’ on the top right-hand corner (for advanced
users preferring the grid / tree interface).

The Wizard is located on the right-hand side of the screen so that the battery hardware tree
structure in the Builder can be seen growing as the Wizard’s questions are answered.

¥
File Configure pti Hel i Walk-through Mode O X
What is this? Al
Entire System
Battery: 1 Stiings = 0 Through a series of questions and answers you will create a custom configuration file for your battery
system,
Use the entry area, buttons and fields at the bottom of this window to make the selections for information
about the battery system.
Where we think it will help, we will give TIPS and ADVICE in this window, so keep reading.
Press <Enter> on your keyboard or "Next" at the bottom of the window when the entry is correct and "Go
back” to change a previous entry.
You should be able to see your progress creating the battery in the ‘tree’ to the left of this window.
Press " Start” to start.  Press “"Cancel” to leave this question and answer mode and create or modify
the configuration manually.
Terminology used in this program:
The Builder. Related to UPS: The Wizard.

Block The smallest physical unit of which your system is composed. This could be a
cell, jar, or monobloc. It is the smallest part of your system that can be
disconnected and replaced. It might be a 2V wet cell, 12V VLRA jar/monobloc,
or something between. If you number the parts that make up your system, this is
the smallest component in the numbering scheme.

String A number of blocks (as defined above) in series.
Battery One or more strings in parallel operating as a single unit usually feeding one v

Create a system configuration file

Go back Cancel

All batteries do not have strings.

H IZConfiguration Buil... Ewmoqg) 4:34PM

10/8/2019

OPERATING THE SOFTWARE

The objective of the program is to create a file called batconfig.cfg which will reside in the
C:\ProgramData\Cellwatch folder on the iBMU disk drive.
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This is achieved through a multistage process starting in the use of either the Builder or the
Wizard in the Configuration Builder software. Whichever starting point is used a second stage of
review is allowed before the final file is created. This stage allows review of the data entered and
either the ability to go backwards and edit that data in the Builder or Wizard part of the program
or the ability to edit it on screen there and then. The last phase is the ability to choose a file name
(default is batconfig.cfg) and to save the configuration.

The whole process looks something like:

Start the creation process
here or here.

Configuartion Review

& Edit Name and Save

Configuartion Wizard Configuartion Builder Complete & exit

Chart 1: The Builder process flow.

CONFIGURATION WALK-THROUGH MODE (WIZARD)

The Configuration Walk-through mode or Wizard allows someone with the minimum of Cellwatch
experience to configure a complex configuration into a Cellwatch system. A complex
configuration could include:

o Multiple batteries with multiple and differing strings

o Multiple strings of differing jar types and hence different alarm limits
o Strings split physically into sub-strings

o Generator cells or strings monitored in addition to UPS configuration

Hence the capability is very broad but the objective of simplicity and accessibility for the
infrequent user is also met. This challenge is met by the use of text-based screens where a
question is asked, multiple layers of extra help offered and then one or two data boxes are
presented per screen for completion.

Depending upon answers to previous screens, new questions are asked in order to build up the
entire battery topology. The amount of data requested is kept to a minimum per screen and the
opportunity is always presented to go backwards using a ‘Go Back’ button. In addition, buttons

are provided to allow movement onto the next screen and cancellation of the entire Wizard.
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¥ Walk-through Mode (] %
El

Enter the name for this string. < = The Question

TIP: This is the name that will be used to identify this string. It will be displayed on the main Cellwatch
screen and used to identify this string when events are logged in the log file.

Further information,
Do not use the word "String” in the string name. The Cellwatch software automatically does this for you. tlpS and advice

Advice: Leave it as default 1, 2, 3 etc. This adds clarity to graphical displays.

"Has sub-strings” checkbox - This checkbox should only be checked in the special case of divided strings
where a string is made up of isolated sections or substrings, each part being ‘not divisible by four'. This
checkbox is not available if the string information is being copied from the previous string (the previous
string's sub-string status will be copied). If this checkbox is checked, the program will treat this string
(and any copies of this string) as being made up of multiple sub-strings. If this checkbox is not checked,
this string will be treated as one contiguous set of blocks.

“Force this string t n a new Control Unit” checkbox - If you have one battery with multiple strings, the
check box appears as Force this string t n a new Control Unit and allows you to start a new CU on
any but the first string on the battery.

If you have several batteries with several strings each and all the batteries are selected to be the same,
then this check box appears as Force this string on each battery to be on a new Control Unit. Each time
this string number is created on a new battery, it will be placed on a new control unit according to this
rule.

TIP: Control unit capacity: Control unit capacity: Strings will be placed on a control unit until any one of
the control unit's input capacities would be exceeded, under which circumstances the next control unit
would be automatically started. The control unit input limits are: 4 current transducers, 4 temperature

sensors and 254 DCMs.
Control units are allocated in ic seq starting with #1.
ADVICE: Remember to enter the strings and substrings in the order that they are encountered as you v

Label for string #1

[JHas sub-stiings

Go back Next >> Stiing : D < Cancel Data entry bOXGS

As data is entered, entries are also tested to see if they make sense. Where the novice user may
click through a screen that, perhaps, disables the discharge current detection, the program asks
“Are you sure?” to ensure the user is certain that this is what they really want to do.

Are you sure?

If there is not a discharge limit set, then the string will never be able to indicate a discharge
to Cellwatch.
Without a discharge limit set there is not much use for a current clamp on the string.

If you REALLY DON'T want this string to indicate a discharge press the "Next" button or
the <Enter> key on the keyboard without setting a value. v

Minimum discharge current for String: 1

Set current scaling

Go back Next >> | % Cancel

Frequently the ‘Go Back’ button will not go to the immediately prior screen but will go to the start
of that phase of the Wizard’s questions.

The overall flow of the software is described below in the Flow-Chart. The opportunity to print out
the configuration at both a battery level (describing the battery you have just defined) or at a
system level (describing the entire Cellwatch system) is made available at the end of the Wizard.
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Start
What is This?

A

How Many
Batteries?

\

Name of
el Battery?

A

How Many
Strings?

A

Name of
String?

Y

Does it have
Sub-strings?

If multiple batteries,
are they the same?

If multiple strings,
are they the same?

Yes T

Number of Sub-
strings?
h J
Number of
Monitoring
Points? Number of
Channels in nth
Sub-string?
h J

Number of Blocks
per Channel?

Number of Blocks
per Channel?

Repeat
until
complete

If more than one
battery on system.

\—v | Voltage and resistance alarm set-up.
Low Volltage High Voltage Low Resistance High Resistance Clﬁi?l?ifja?m
Alarm setting? Alarm Setting? Alarm Setting? Alarm Setting? Setting?
Temperature alarm set-up.
S“;’;‘]‘;sﬂ”g’;g{‘s High Low Temperature Temperature Number of
Temperatlure Alarm Setting? Probe Label? Temperature
Alarm Setting? probes?

v

Verify Battery

Details?

v

Verify System
Details?

Chart 2: The Wizard screen flow.

If at any time the Wizard is closed and a configuration file has been partly or fully completed but
the Builder has not been closed, then the Wizard can be re-invoked and used to review or modify
the configuration file. This is particularly useful where a review of the file indicates an error
(perhaps as simple as spelling a battery label) and the user is comfortable with the use of the

Wizard to modify it.

Note: These alarm settings are bypassed if the 'Same’
tick box is checked on either string or battery levels.

Print?

Print?

=2 | B2 "X

To invoke the Wizard from inside the Builder, use the ‘Configure’ drop-down menu and select

‘Walk through mode.
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SUBSTRINGS IN THE WIZARD

Some systems require the use of ‘sub-strings’ in designing a configuration file. Substrings are
utilized particularly in rack based, generator, and 16v configurations. Sometimes the installers
will wish to ignore or not measure longer inter-tier connections due to wire length or resistance of
the cable. In this case the string is broken into smaller components called sub-strings. All rules
built into Cellwatch for nulled channels on a string are imposed on the smaller sub-strings;
meaning nulled channels are imposed on the penultimate DCM and null channels start with
channel 4.

CONFIGURATION BUILDER (I.E. NON-WIZARD MODE)

The Builder part of the software is for the advanced user and gives the user the ability to enter a
configuration file quickly without using the Wizard. It also permits the ability to manually set up
null channels on DCMs where, for instance, a system is to be installed into a 3 block per tray
cabinet system and one channel per DCM will not be used.

E Configuration Builder

File Configure DOptions  Help

':'.r
TXT
TT
rr

BlalRee X © 2

When started, the Builder always enters one Battery into the tree window (the large white area
under the toolbar). Below this Battery, strings, cells and perhaps other batteries will be added as
the tree is built. Clicking on the items in the tree will surround them in a blue area and in so doing
will highlight them. Highlighting the battery or string is important because it tells the Builder which
items (Current Probe, Temperature Probe, or CU) you want to apply which toolbar functions to.

Drop-down Menus

File
New: allows the user to start a new configuration file.

Exit: exits the program.

Configure

Battery Setup: Useful for configurations that have the same battery configuration for all batteries
all strings. It starts a mini-wizard permitting the entry of basic battery and string data, including
the ability to have similar configurations on multiple batteries. The mini-wizard sequence is:
Configure Battery, Configure String window, Setup Alarms.

Configure String: Useful for modifying strings on a battery or all batteries. This permits the
number of monitoring points per string to be set up as well as the number of blocks per channel.
Using this window, the user can disable the ohmic value function for the whole battery as well as
make this configuration apply to all strings on this battery or all batteries.

Alarm Limits: this opens the alarm limit window permitting setting up of battery wide alarm limits
or the acceptance of default limits dependent upon block voltages proffered.

Walk through mode: selecting Walk through mode invokes the Configuration Wizard method of
information entry.
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Options

Global Alarm Setting: with this function selected (it is selected when checked) all alarm setting
on the system will be the same.

Help
This provides online help and version control and support options.

Tool Bar

There are 11 function buttons all with textual assist messages enabled to help the user identify
their functions. These buttons are not always enabled dependent upon the state of the file being
created. When they are not enabled, they are “grayed out”.

Add a battery

rrrrr

Adds the first or subsequent battery to a system configuration. Click this for as many
batteries that you require on the system.

Add a string

S

Add the first or subsequent string to a battery. Grayed out when no battery has been
added, click this for as many strings that you require on a battery.

Add a current clamp

b

Add a current clamp to a string. Grayed out when no string has been created or has not
been selected (highlighted).

Add a temperature probe

:Fi Add a temperature probe to a sting. Grayed out when no string has been created or has
not been selected (highlighted).

Add a measurement point to a string.

B

The default number of measurement points on a string is four (i.e. one DCM). Each time
this button is pressed a point is added. Grayed out when no string has been created or has not
been selected (highlighted).

Delete
M Permits the deletion of whatever is highlighted. Grayed out if a category rather than a

node is selected stopping the user deleting (for example) all cells by selecting the category
‘cells’.
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Alarms

gi;f Sets alarm levels on the selected string or on the entire battery if the Options/Global
Alarm Setting function is ticked. This function will check for incomplete data entry and will also
offer defaults based on block voltages.

Number of blocks per measurement point.

& This permits the user to add the number of blocks per DCM channel so that correct
numbering sequences can be generated. For instance, if 2 blocks (2v or 6v) are entered per
channel, the cell depictions on Cellwatch’s screen would be numbered 1 to 2 for the first one, 3
to 4 for the second and so on.

Set up the string details.

k2

\‘ #| This button opens the configure string window. This permits the number of monitoring
points per string to be set up as well as the number of blocks per channel. Using this window, the
user can disable the ohmic value function for the whole battery as well as make this configuration
apply to all strings on this battery or all batteries.

Add a control unit to the configuration

E This adds a control unit to the system set up. This is added below the toolbar and if no
battery or string is selected by highlighting the item in the tree view, the control unit is not
allocated any hardware (DCMs, current probes or temperature probes). If however a battery or
string is highlighted in the tree view, when a CU is added, that highlighted hardware will be
automatically added to that CU. To add unallocated hardware to a control unit it is then simply a
matter of selecting the battery or string and clicking on a control unit that has been added below
the toolbar.

E Configuration Builder
File Configure Options  Help

B REw X < 8
LA

Multiple control units are depicted and numbered from left to right. Allocated CUs are shown
highlighted in the manner of CU number 3 in the illustration above.

PLI)

Any unallocated CUs visible below the toolbar will be removed when progress is completed
through to the review stage of the configuration creation.
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Delete a control unit from the configuration

@ By first selecting a CU depiction beneath the toolbar and then clicking this button on the
toolbar, the CU is deleted.

More Options

Whenever an item on the battery is highlighted, the right mouse button can be pressed for more

options.
Entire System I I Low Alarm | High Alarm I
- Battery: 1 Strings =1, CU#3
- String: 1 C=1,T=1,Cells =4, CU#3
+ Currents Currents : 1
+- Temps Temperatures : 1
- Cells Cells: 4
Cell 1 Cell 1, x1 12 14.4
Cellp Bename | 12 14.4
Cell  Configure Batteries 1 12 14.4
+- Battery: 2 Configure string(s) L2 CUH#2
Configure alarms
Josting segments
Wriesting searment
Add null channel

These options are:

Rename: - This permits the highlighted battery item (battery, string, or cell) to be renamed so
that the screen label seen when Cellwatch is run is changed.

Configure Batteries: - This function starts a mini-wizard permitting the entry of basic battery and
string data, including the ability to have similar configurations on multiple batteries. The mini-
wizard sequence is: - Configure battery window, configure string window, setup alarms.

Configure String(s): - Clicking on this option opens the configure string window. This permits
the number of monitoring points per string to be set up as well as the number of blocks per
channel. Using this window, the user can disable the ohmic value function for the whole battery
as well as make this configuration apply to all strings on this battery or all batteries.

Configure Alarms: - Selecting this function opens the alarm limit window permitting setting up of
battery wide alarm limits or the acceptance of default limits dependent upon block voltages
proffered.

Add null channel: - A null channel is a DCM channel that is not read and not displayed on a
Cellwatch screen. This can be used on short tray solutions where a cabinet system has trays of 3
or less cells, monoblocs or jars. It can also be used to permanently eliminate linked out cells
where the entire Cellwatch system is not rewired.

Double clicking

Another way to use the configuration builder is to double (left) click on each battery item as the
tree item appears on the white part of the screen. So, when the initial battery appears on screen
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after the Builder has been started, double click it. This opens a pop-up box, not previously seen
asking how many strings on this battery. Entering the number creates the strings on screen.

Double click on each string opens the string configuration window allowing the user to enter
number of current and temperature probes per string as well as number of monitoring points on
this or every string. Also, ohmic value measurement capabilities can be turned off at this point.

Double clicking the current probe permits the user either to select its presence or its absence
whereas double clicking the temperature probe enables the user to select the number of probes
for this string.

Double clicking the cell root (the entry with the + or — in a box adjacent to it) will permit the total
number of cells to be adjusted, see below.

Entire System I
- Battery: 1 Strings = 2
- String: 1 C=1,T=0,Cells =35
+- Currents Currents : 1
Temps Temperatures : 0
- Cells Cells : 35
A3 Cell 1, x1
Cell 2
Cell 3 Enter total number of Cells for this String :
Cell 4
Cell5
Cell6 -
Cell 7 Ej
Cell 8
Cell 9 OK Cancel
Cell 10 CenTo, AT
Cell 11 Cell 11, x1
Cell12 Cell 12, x1

Double clicking the cell number does nothing.

Split strings, short strings and nulls

Perhaps one of the most useful features of Configuration Builder and the Wizard, are their
abilities to handle split strings, short strings and nulls.

A split string is where for any number of reasons an electrically continuous string of batteries is
split into sub-strings which it is not practical to span with a DCM. Examples of this are where a
string is split onto two racks separated by a walkway. Another may be where cells are mounted
in cabinets of 3 jars per tray and each tray is regarded as a sub-string.

A short string is one where the number of cells, jars or mono-blocs is not divisible by four. In
order for Cellwatch to handle this some nulled or wasted channels of a DCM has to be created
and Configuration Builder always does this in a certain way.
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Split-Strings

A split string is where a string of perhaps, 192 cells of 2v each

are mounted on two rack systems of 96 cells each separated Lafslf tri #1
by a walkway. Each rack is fitted with 24 DCMs each Labellor Siing # 1
measuring 4 channels giving us 96 measurement points. The
long inter rack connection is deliberately omitted from the
measurements. Tl | Next>> |

[~ Has sub-strings

This configuration is easily created in the Configuration Wizard
by selecting the “Has sub-strings” check box when the Wizard asks for a label for the string. In
our example above the box would be ticked and in the next window the number of sub-strings
would be entered as 2. The questions that follow will then define each sub-string and the
assumption made that they are equal sizes, however the user is given the chance to change the
sub-string size at any time.

To create two or more sub-strings in the Configuration Builder, create each sub-string as a
complete string. In the case of the example above, create two strings of 96 cells each. Then
select both strings and right clicking with the mouse, select “Join Strings”. These strings will be
treated as one large string when the configuration file is created.

To connect the DCMSs, simply connect them like any ordinary string.

If the number of cells in the sub-string is not divisible by 4, then the user must treat each sub
string as a short string and create a null at the end of the sub-string as described in the section
entitles Short Strings, below.

Short Strings and Null Channels

If a string had 30 jars it would require 8 DCMs with 2 channels wasted or nulled. These channels
are determined by the Configuration Builder automatically and as a rule always commence with
channel four of the next to last (penultimate) DCM. If this channel is not sufficient, channel 3 is
nulled out and so on. Channel one is never nulled out. The DCMs are wired up to the battery in
the usual manner except for the next to last DCM. The next to last DCM is always wired one or
more channel doubled up (see illustration below).
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Cellwatch DCM Cellwatch DCM
Module Module

For systems with a number of monitoring points not divisible by 4 (see a 30 channel
configuration above ) always null DCM channels on the next to last DCM .

DCM EX Notice
A minimum of 3 channels must be utilized when using the short string method on 2 volt jars.

Failure to do so will leave the DCM unable to respond to voltage and ohmic readings though the
fiber loop will remain active.

NOTE: The DCM2 requires 7 volts to operate. DCM EX requires 3.7 volts to power on but
will not take measurements when the voltage is below 5 volts.

In the example above; the third and fourth channel on the penultimate DCM are read as zero
volts and ohms. Therefore channel 3 and 4 of DCM 7 must be nulled out in the software. The
nulled channels are only ever read and more importantly, displayed once.

The Configuration Builder does this automatically whenever a short string (not divisible by four) is
entered and it will always be the penultimate DCM'’s channel four that is nulled.

When the Wizard is used, it obeys the same rules. In addition, if a split-string is configured, then
the null with occur on the penultimate DCM on both sub-strings. The same rules apply.
Short Tray Solutions.

There is a situation where the above rules do not apply. This is where the Cellwatch system is
fitted to a cabinet configuration of trays of less than 4 jars per tray. In a 4 jars per tray system,
each tray has one DCM dedicated to it and no special configuration is necessary. However, if
there are only 3 jars per tray the installer has only one option; treat each tray as a short sub-

96 V 5.3.2 — February 2020



Cellwatch - Battery monitoring system = o] X

string of only 3 jars and null channel 4 of each DCM. This can often be the case for 16v jar
configurations.

Consider the example of a cabinet of 36 monoblocs or jars of 12v each on 12 trays. In the
Configuration Builder the user can easily set up a 36-jar string. If one DCM is employed per tray
nulling out channel 4 must be used.

A single channel must be ‘nulled’ on the DCM to make it into a three channel DCM. This is
traditionally channel 4 on all versions.

To use this feature, select the “Use substrings” checkbox in the configuration builder. When
asked how many substrings enter in the number of DCMs being used (12). The config builder
will then ask how many channels will be monitored by each substring (DCM). Enter 3 each time.
The Configuration builder will then Null out the 4™ channel on each DCM.

Entire System I | Low Alarm I High Alarm
- Battery: 1 Strings =1, CU#1
- String: 1 C=11=1,Cels= 36 CU#I 1} !

+- Currents Currents : 1

+ Temps Temperatures : 1

- Cells Cells : 36
Cell 1 Cell 1, »-1 12 14.4
Cell 2 Cell 2, x-1 12 14.4
Cell 3 Cell 3, x-1, Null=1 12 14.4
Cell 4 Cell 4, x-1 12 14.4
Cell5 Cell 5, x-1 12 14.4
Cell6 Cell 6, x-1, Null=1 12 14.4
Cell 7 Cell 7, x-1 12 14.4
Cell 8 Cell 8, x-1 12 14.4
Cell9 Cell 8, #-1, Null=1 12 14.4
Cell 10 Cell 10, »-1 12 14.4
Cell 11 Cell 11, x-1 12 14.4
Cell 12 Cell 12, x-1, Null=1 12 14.4
Cell 13 Cell 13, »-1 12 14.4
Cell 14 Cell 14, »-1 12 14.4
Cell 15 Cell 15, -1, Null=1 12 14.4
Cell 16 Cell 16, -1 12 14.4
Cell 17 Cell 17, »-1 12 14.4
Cell 18 Cell 18, x-1, Null=1 12 14.4
Cell 19 Cell 19, x-1 12 14.4

To connect this up correctly, follow this procedure:

1. Tab the three jars as follows: - double tab the most positive post of the tray, single tab all
other negative posts and triple tab the most negative post of the tray.

2. Connect the DCM as follows:
a. Red and Brown to the most (double tabbed) positive post.
b. Blue and White to two of the triple tabbed negative post (it should beep).

c. Orange to the negative of channel/jar 1.
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d. Yellow to the negative of channel/jar 2.
e. Green to the spare tab of the most negative post.

This should result in 0 volts being read by the fourth channel of the Cellwatch system which is
nulled out and therefore not visible on the screen.

Note: Channel 4 is nulled

Figure 4 Short Tray Solution

This feature can also be useful when a battery string jar or monobloc count is not divisible by four
and the user wants to select the null channel to perform an overlap somewhere other than where
the Configuration Builder suggests (see the section entitled Overlaps).

The Configuration Wizard does not support the short tray or nulled channel solution
automatically.

Short strings (Generator start batteries, etc)

The above method may also need be used on 24v generator or switchgear systems. However,
when using the DCM 5 DS on these systems one additional step must be taken to ensure the
correct channels are being monitored. In this view, shown in the image below, one null channel
must be added manually to each two cell string. This step will ensure that channels 1 and 3 are
monitoring and channels 2 and 4 are null.

- Sting: 2 C=1,T=0,Cels =2 CU# 26.0 271
+ Currents Currents : 1
Temp. probes Temp. probes: 0
- Cells Cells: 2
Cell1 Cell 1, x1, Null=1 12 14.4
ol 2

Rename

Configure Batteries
Configure string(s)

Configure alarms

Join string segments

Unjcm string segment

Add null channel [\

A¥
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REVIEW SCREEN

After the system tree has been created, in the initial part of the program using either the Builder
or the Wizard, the Next button at the bottom of the program window is made available. This
button is grayed out when the building operation is incomplete. Pressing this button closes the
builder window and transfers the data generated so far into the review window.

Here the data can be seen in the same format that it can be reviewed inside Cellwatch. In
addition, it can be edited and saved to disk.
Edit

By selecting Edit/Edit Configuration the main screen window allows editing of the configuration
file.

Mouse directed cursor movements, or selection by Shift & arrow movements (or PgUp or PgDn)
will select cells in the configuration file. Ctrl-C and Ctrl-V will cut and paste these cells in the
usual manner for a Windows® spreadsheet type application.

In addition, data entry into a block of cells will copy the entered data into all cells. Similarly,
Backspace will delete all the data in a block of selected cells.

Any edits that were performed will be lost if the user returns to the previous Builder screen.

Save

The Save function allows the file to be saved prior to editing. The opportunity to choose a
filename is presented.

Selecting Next at the bottom of the review screen automatically asks the user to select a file
name and location before completion.
Errors

If impossible configurations are forced into the builder at the build stage (such as too many
channels in a control unit) then error screens are presented to the user when entering into the
review phase. This permits the user to either remedy the errors at this review stage or return to
the Builder to fix them.
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INSTALLATION: TROUBLESHOOTING AN INSTALLED SYSTEM

FINAL CHECK LIST

Things to check before trying to run Cellwatch software.
The addresses of the CU/TRC and the Genset Connector (if used) are all unique.

2. Press the reset button on the CU to ensure correct initialization. The CU should ‘beep’
and LEDs flash. Any continuous or abnormal beeping indicates either a biased RS-485
or a duplicated Genset and CU/TRC address.

3. The fiber optic loop should be continuous from CU to DCM to DCM, white/blue connector
to black from the CU to the DCM, continuing DCM to DCM until the loop returns to the
black connector on the originating CU/TRC.

4. Fibers must be cut square on each end and then pushed all the way down to the bottom
of the fiber optic connector. WARNING: Make finger tight connections on the collets, do
not over-tighten the collets on the optical devices with hands or tools.

5. The BMU should have a four wire RS-485 cable connected to the first closest CU or TRC.
This should be plugged into the three-pin connector labeled RS-485 in the CU or TRC.

6. The final, end CU should have the termination link in the ON or IN position; all other
CU/TRC units should have the termination link in the OUT or OFF position.

RUNNING CELLWATCH SOFTWARE FOR THE FIRST TIME.

Cellwatch is initially configured to run immediately once the BMU computer is turned on. This
ensures the greatest reliability for a Cellwatch system (we deliberately make it hard to turn it off)
but makes life slightly harder at the commissioning

stage.

On startup, two things can happen. Either the system
will work and the four cells on the screen will turn Red
or Green or the system will prompt the error message
to the right. This indicates that the IBMU is unable to
communicate with the DCMs due to one of two
problems:

Cellwatch Communication Error.
The following hardware failed initialisation.

CU 1 - Set Unit Address failed
Use diagnostics option to check system

1. Cellwatch can’t communicate with the CU (RS-
485)

2. The CU can’t communicate with the DCMs (fiber)

If prompted with the error message, recheck items 1 to 6 in the checklist above. If all of these
checks have been conducted and upon restarting Cellwatch the problem persists, enter
Diagnostic mode. This can be done by first clearing the error box from the center of the screen
by pressing OK and selecting Diagnostics > System test from the drop-down Menus of
Cellwatch.

Diagnostics requires a password, this password is: deafcat
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Once the password has been entered you will be within the diagnostic area of Cellwatch.

You may have from one to thirty-one Control Units ~ PORT
and/or Thermal Runaway Controllers on your system. . o e e
The diagnostic function allows you to talk to each |1 - ¢~ Auta lncrement

controller individually. Each CU can be tested for ™ Buta Decrement
proper operation by selecting its address using the

selector on the left side of the window and send it an

— CONTROL UNIT

ILA followed by an SUA. = = >
The ILA will initialize the unit and SUA will send it a " Auta Decrement
software address. The return message should be an — CELLWATCH UNIT

accurate count of the number of DCMs on that CU’s - & Manual Select
network loop. O = ™ Auto Increment

€ Auto Decrement

If the first unit is satisfactory, increment the CU

number and try again with unit number 2 (assuming — CHAMKEL

you have more than one CU on the system). - & Manual Select
Continue until you find the CU where the fault lies. I.1 - " Auta Increment
This is indicated by an ‘error no loop back’ in the " Auto Decrement ||
status box.

COMMON FAULTS

The majority of faults on a new installation are due to mis-wired RS-485 communications cable or
improper termination jumpers. For existing installations, the most common problem

tends to be breaks in the Fiber Optic loop due to battery maintenance or loose fiber

connections that were not secured.

Termination jumpers should be verified that they are configured correctly. All termination
jumpers on the CU/TRC should be configured in the OUT or OFF position until the last CU/TRC
on the RS-485 communications bus. Each CU should also have unique addresses that should
not be repeated.

Fiber optic issues could be caused by unpowered DCMs or improperly installed fiber optics
(black to black and white/blue to white/blue instead of white/blue to black).

Temperature Probes are Incorrect

Temperature probes may read 0C/32F or 80C/180F if a temperature probe connection is mis-
wired or has become disconnected. Check the termination connectors at the CU/TRC for a
secure connection. Ensure that the molar connector contacts bite the wire and not the insulation
which can cause for a poor electrical connection.

Current Readings are Positive in a Discharge File

Current readings will show positive during a discharge file if one or more CTs are installed
improperly. If all CTs are connected improperly then Cellwatch may not detect a discharge at all.
Check the orientation of the CT and ensure that it follows the T.I.N.A.P. installation method and
that the wires are correct in the Control Unit.
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NAVIGATING DIAGNOSTICS

Immediately you will notice several numbers on the bottom left of the screen highlighted in four
boxes. These numbers ‘1101’ are an address reference that correlates to the configuration file
settings as shown below.

— PORT
| I-]_;I
=]
[£] Cellwatch battery system configuration settings
rEDNTH]LUNIT—

File Edit —
Iy system - 1 == 1 =
pc__[pT M [cH [ty et [P [vF —
Bat1 I 1 C ‘I CELLwWATCH UMNIT
|sting 2]  H PR [ S 2 0 =
1 1 1 0 3 C 1 3 [S—
1 1 1 0 4 C 2 4 -
=1
2 13 14 | 1 0 5 S 1 =

The PT, CU, DCM, and CH columns as identified above correlate to the Port, Control Unit,
Cellwatch Unit, and Channel labels in diagnostics. Port references the COM port that Cellwatch
will use to communicate to the CU or TRC units, typically this will be ‘1’ on all IBMU units.
Control Unit will reference the CU or TRC address set on each unit, typically this will be units ‘1’
to ‘31°. Modifying Cellwatch Unit will adjust the unit on the fiber loop that is being polled. A unit
of ‘0’ references the Control Unit, or fiber optic unit zero. Units ‘1’ to ‘254’ reference the DCM
units on the fiber loop. Channel references the data channel on a DCM or CU, typically ‘1’ to ‘4’.

ERROR: NO LoopP BACK

If the CU or TRC does not respond satisfactorily to the ILA and SUA test. The Diagnostic Status
message will be received as shown in the illustration, following the SUA.

If this occurs, it is recommended that the diagnostic flow | o

chart be followed in detail at the end of this guide. In that | |5&nding ILa to FT:1 =]
flowchart, references are used to refer to paragraphs in |5L:n§?n”gt g& Ty

this guide for detail actions. o T ik

1. Ensure you are addressing the correct CU/TRC
identified in diagnostics by the ‘Control Unit’
address number. =

2. If the CU/TRC does respond with an error to the
ILA and SUA, reset the CU/TRC and ensure that you hear the ‘beeper’ sound. If there is
no sound and the LEDs are not lit, look for power (or absence of power) on the CU/TRC
power inlet connector.

3. If the power is applied to the unit and LEDs are ON but the unit still does not reset,
remove all other connectors from the unit and try again. In this way a faulty or misplaced
connection can be eliminated.

4. If the unit resets but the ILA and SUA returns a message stating ‘Error, no loop back’ then
there may be a problem on the fiber-optic loop or RS-485. Press the DIA (Test RS-485)
button at the bottom of diagnostics. One of two responses will appear: ‘Fault in RS-485’
or ‘RS-485 OK'.

5. If RS-485 is OK, the problem is likely the fiber loop. You can test the transmit and receive
abilities of the CU/TRC by fitting a short piece of fiber optic cable between the white/blue
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and black connector on the suspect CU/TRC and pressing SUA. If this clears up the fault
(it will return the message ‘0 units on this loop’) then the problem lies with the DCM loop.
If the fault persists, then there is a problem with the CU/TRC. If the problem is with the
CU/TRC please contact Technical Support for further assistance.

To eliminate the CU/TRC being the problem, press RVD or XTR while the settings on the
left of the diagnostic window point at a particular CU/TRC. If data is returned into the
Current and Temperature windows on the bottom right of the diagnostic window, then the
CU is communicating and responding correctly. This would confirm the problem lies with
the DCM loop. Note if the current and temperature probes are fitted, then this should be
‘good’ data, if you still have connectors out the data will be zeroes. Either indicate proper
communication with the CU/TRC.

A FAULTY DCM Loor

There are two possible things that can go wrong with a DCM loop. There can be a problem with
the fiber optic network or there can be a problem with one of the DCMs on the loop. However, if
all DCMs were monitored for correct ‘beep’ when installed, it is very unlikely that a DCM will be

faulty and the cause of the problem.

If the CU investigation indicates that the DCM loop is faulty then it is necessary to identify where
on the loop the fault lies. This is easy with Cellwatch.

There are three ways to do this. The best and safest way is given below.

The diagnostic window has a function at the bottom of the buttons called TFO (Test Fiber
Optic). Pressing this button will lock diagnostics into the TFO mode until the button is pressed
again. The command will send pulses of light around the fiber loop. Each DCM that receives
the pulse will beep and pass the signal on. By breaking the loop half-way around the loop and
looking into the outlet of a white fiber optic transmitter check for a red light pulse in
synchronization with the DCM beeps (approximately one pulse every second).

By halving the halves and halving again, in very few moves an entire fiber-optic network can be
diagnosed this way. An example is shown below:
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Example: A 128 DCM loop has a problem with the fiber at DCM 67.
Start the TFO function running by pressing the TFO button on the diagnostic window.

Step 1. Half the loop at DCM 64 and check for light output. Result OK. This confirms that
the DCMs between DCM 1 and DCM 64 is OK.

Step 2. The faulty loop is now between DCM65 and 128. Look for light output halfway
between the two, DCM 96. Result faulty.

Step 3. The faulty loop is between DCM 65 and 96. Look for light output halfway between
the two, DCM 80. Result faulty.

Step 4. The faulty loop is between DCM 65 and 80. Look for light output halfway between
the two, DCM 72. Result faulty.

Step 5. The faulty loop is between DCM 65 and 72. Look for light output halfway between
the two, DCM 68. Result faulty.

Step 6. The faulty loop is between DCM 65 and 68. Look for light output halfway between
the two, DCM 66. Result OK.
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Step 7. The faulty loop is between DCM 67 and 68. Look for light output halfway between
the two, DCM 67. Result faulty. The problem must be DCM 67!

Turn off the TFO function by again pressing the TFO button.

Once the DCM or fiber segment is isolated, the installer can now determine the problem with the
DCM. Very rarely, it could be the DCM itself or most likely the fiber optic network connection. If
the DCM is suspected, please see the How fo Verify a DCM in the section below. The fiber
connection to the DCM may not be seated properly. Loosen the collet and reseat the fiber all the
way home, if necessary, recut the fiber to ensure a square, 90-degree angle. If the fiber is seated
correctly, the DCM may be faulty or misconnected. When the DCM is correctly connected to the
battery it should emit an audible beep. Misconnecting the DCM will not (in normal circumstances)
cause any damage to the DCM and it may be disconnected and the re-connected correctly. If the
DCM is connected correctly and fails to emit an audible sound and the LEDs on the DCM do not
flash, then the device may be faulty.

Alternately, the ALB function can be used to sound the DCM sounder and flash the DCM LEDs
successively around the loop to aid in fault location.

How 10 VERIFY A DCM

In some cases, a DCM may be suspected of being faulty or may need to be verified for proper
operation or calibration. In cases where the DCM is suspected to be at fault it is recommended
to swap the DCM with a known working module, i.e. not a new module whose operational state is
not known. Stop Cellwatch, remove the suspect DCM and swap it with one next to it. Once
reconnected, restart Cellwatch and begin scanning again. Once the scan has finished review the
results to see if the problem has followed the DCM. If the DCM is determined to be faulty it
should be replaced. It is recommended that NDSL Technical Support be notified a unit has
failed, even if out of warranty.

WHAT HAPPENS IF THERE ARE CROSSED WIRES FROM A DCM

There are two possible scenarios relating to crossed wires; one where the internal wires are
crossed (orange, yellow or green) and one where the end wires (blue/white or red/brown) are
crossed.

Symptom 1
When first run, the display has a one or a few red cells appearing after the initial voltage scan.

On closer inspection one cell voltage is double the normal voltage for the measurement point and
the adjacent voltage is zero, or even negative.

Problem

A pair of wires leaving the DCM have been swapped over. For example, the orange and yellow
wires have been put in each other’s place on the battery.

Solution

Check the cable order related to color (not exit order from the DCM) and return to the correct
order.
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Symptom 2

When first run one or several red cells appear on the string display. Closer investigation shows
these to be either zero or very low ohmic value while all other ohmic value readings are normal.
In some cases, the associated voltage reading is also zero.

Problem

Either the white, blue, red or brown cable has been crossed over and connected to the opposite
end of the cell it should be monitoring. The resulting scenarios are described in the following four
illustrations:

Solution
From the illustrations determine which possible situation applies and correct accordingly.

+
-] -l - -
gg ] g g Whirg
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White wire crossed, one cell,
cell 4 has NO voltage and NO internal
resistance.
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Crossed Wires show near zero readings for some cells
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RS-485 TROUBLESHOOTING

=2 | B2 "X

RS-485 is often overlooked as the possible cause of problems on site. Most problems on new
installations will be due to a mis-wire or misconfigured RS-485 connection or bus. The chart
below highlights some common wiring issues and their symptoms. Note, damage can result to
either the RS-485 converter card or the control unit card as a result of sustained misconnection.

RS 485 Cable
GND A B SUA reports RTU reports Other symptoms/comments
GND A B Units on this loop?? Unit type is?? Unit correct
GND B A Echo data incorrect. No DCM data | Echo & DCM data incorrect | None
B GND A Echo data incorrect. No DCM data | Echo & DCM data incorrect | SUA response is instant
B A GND Echo data incorrect. No DCM data | Echo & DCM data incorrect | None
A GND B No loop back No loop back None
A B GND No loop back No loop back None

Troubleshooting with Multiple Control Units and Thermal Runaway Controllers

Multiple control units can add confusion when troubleshooting RS-485. If you are unable to
communicate with a control unit, it is recommended that you remove all Current Probe and
Temperature Probe connections from the board, press reset and retest communications. Itis
possible to short the control unit board, unintentionally, through one of these connectors which
will cause communications issues. Removing them helps reduce the variables that could be

causes.
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Often times the problem is due to a RS-485 connection between CUs. If removing the CT and
TP connectors does not work, it is then recommended to isolate each control unit and introduce
them to the RS-485 bus one at a time. Starting with only CU 1 on the RS-485 bus, adjust the
termination jumper and press reset. Test communications with CU 1. Once successful
communications have been established, introduce the second CU. Again, adjust termination
jumpers as necessary. Once communications with CU 2 are established, introduce CU 3; and so
on...

If there are still issues and you believe the card is at fault, please contact NDSL Technical
Support for further assistance.

108 V 5.3.2 — February 2020



Cellwatch - Battery monitoring system

FAULT FINDING FLOW CHART

Status

Sending LA to PT:1
LA sent OK.
S ending SUA to PT:1 CUA
Error: No loop bac

Correct

Y
Press reset on CU " C_heck_ voltage
(see 3.1.1.) Silence ———————P switch is correct
T (see 3.1.2))
Incageect
Check
for electrical
damage including
fuse
'Beep'
Damaged
First time, Seek help
so re-try and advice
Check
CU is good by
N ! Remove all CTCT and "
pfessmg_RVD in No data | TP leads. Check again. —Still no data
diagnostic area.
Good data returned
Loop out the DCMs
(see 3.1.3.) Still
doesn't
work
Perform
ILA & SUA from
diagnostic area (soe Message returned 'Error no loop back’
Check Reconnect

Good
CU works OK

-
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DCM loop with DCMs to CU and try

flashlight Good —» again, ensure fibers
(see 3.2.2) 'seated'
Bad Problem
resolved
Fault Find DCMs Problem »

(see 3.2.1.) resolved

No DCM fault found
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FINAL POST TROUBLESHOOTING CHECKLIST

1 Ensure ihal Gellwatch scans Colwotch setings
automatically on start-up. To
do this select from the Drop- .t [V Start scan on application launch
down Menus; Scan Control / Voltage scan frequency ! ~Resistance scan frequency |
Scan Settings and tick the box O IEvous bo C Every6 his
indicated in the illustration on
the rlght' " Every 6 hours C Every 12 his

2. Ensure that the alarm levels

are set correctly. See Alarm
Levels in the Cellwatch Software Manual.

3. Check the currents and temperatures on all Current Probes and Temperature Probes are
reasonable. This can be done by hovering the cursor over the string tab or panel and
reading off the temperatures and currents. It is not unusual for the currents to fluctuate
rapidly due to electrical noise and ripple current. Dependent upon the size of UPS this
should be in the range of +5 amps (smaller or larger if current scaling is utilized). Ensure
the current alarm level is well beyond this ripple value but inside the predicted discharge
current.

4. Ensure all cell depictions are enlarged in the string panels and all cells and tabs are
green.

TIP - Continuous Buzzer.
The Control Unit buzzer will sound continuously for one of two reasons:-
1. There is a fault in the RS485 wiring, check the chart below.

2. The termination link on the CU board is in the OUT position when it
should be IN.
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INSTALLATION: MAINTENANCE

Although the Cellwatch system will not need servicing, the battery may, and NDSL recommends
that safety procedures and safe working practices as described in the appropriate battery
maintenance manual, be followed closely.

VERY IMPORTANT

When it is recommended that battery links or inter-cell connection be removed for safe working, it
is important to totally remove any Cellwatch DCM which is connected across any broken link. If
a battery link is removed anywhere on the battery the risk is present of abnormally high voltages.
This high voltage can damage the Cellwatch Data Collection Module. Alternatively, if input

measurement voltages are applied with a powered DCM, damage may occur to the input voltage

Sensors.

This unit must be disconnected prior to

separation and subsequent removal of the link.
(Please note each unit in this system spans many
mono-blocs)

Wamm&uwatch pcMm Particular attention must be paid if a link between
Failure to rem?:: pattery links that are two levels or tiers of batteries on the racking
connections Sparr:.lay result in eq}lipme“t system is to be broken as a Cellwatch unit may
to bedbmzzr: and unsafe working: span the two end cells /mono-blocs.
am
After servicing the battery, any removed links

must be fitted and reconnected before the
Cellwatch modules are reconnected. Failure to do this may result in the Cellwatch module being
damaged.

Always check the Cellwatch system after such servicing.

BATTERY STORAGE, CARE AND MAINTENANCE

The following information is supplied with permission of Yuasa Battery Sales (UK) Limited as an
example. Always follow manufacturer recommendations for the batteries specified at your
installation.

. The storage or shelf life of a battery is usually between 12 to 18 months at 20 °C starting
from a charged condition.

. WARNING - Never store in a discharged or partially discharged state.
. Always store in a dry, clean, cool environment in the original packing.

. If storage of 12 months or longer is envisaged, supplementary charging will be required.

DESIGN LIFE

Float: Each battery type will have a prescribed float design life. Please be aware of this life
expectancy and replace the battery as end-of-life approaches. Keep a reference or label the
battery to show its date of installation, as this will indicate replacement at the right time.

Cyclic: Each battery suited to cyclic use will have a prescribed quantity of cycles to end of life
and is dependent on depth of discharge. The depth of discharge is expressed as a percentage of
the capacity required per duty cycle.
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Near the end-of-life the standby capacity of the battery will reduce. When this reduction becomes
regular, this indicates time for replacement.

BATTERY CARE

To ensure optimum battery performance and life, it helps to take care of your battery by
observing the following:

WARNING - Never leave a battery in a discharged state.

If a battery has an open-circuit voltage lower than its rated value, then sulfation may well be the
cause.

When a battery is left in a discharged state or for prolonged periods of storage lead sulfate
crystals begin to form acting as a barrier to recharge and will prevent normal battery operation.

Depending on the degree of sulfation, a battery may be recovered from this condition by constant
current charging at a higher voltage with the current limited to one tenth of the battery capacity
for a maximum of 12 hours.

Note the applied voltage will exceed the normal recommendation and so the battery must be
monitored (not left unattended) and removed from charge if excess heat is dissipated. The
voltage required to "force" this maximum current into the battery will reduce as the battery
recovers until normal charging can take place.

In extreme circumstances a battery may never fully recover from sulfation and must therefore be
replaced.

BATTERY SAFETY

Batteries are always electrically live so take great care never to short-circuit the battery terminals.
High DC voltages are more dangerous than the mains.

Batteries are often heavy, take care when lifting and transporting batteries. For weights above 24
kilos or 50 pounds, lifting aids should be used.

Do not attempt to remove the battery lid or tamper with the battery internal workings. VRLA
Batteries are "low-maintenance" requiring no electrolyte top-up or measurement of Specific
Gravity.

Finally, when a battery has reached the end-of-life it must be returned to the point of sale or to a
licensed battery dealer for recycling. Please observe the following points.

Do not throw batteries in a bin at their end-of-life. VRLA batteries contain substances harmful to
the environment so return to your supplier for disposal. Never bury in the ground or incinerate at
end-of-life. Batteries contain harmful substances making this unsafe.

Return the spent battery to a recycling center or licensed battery dealer for re-cycling.
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INSTALLATION: ABBREVIATIONS AND DEFINITIONS

Ah

Battery

iBMU

Battery String
Bloc

Cell

Ccu

Cyclic

DC

DCM
Discharge
Float

Jar
Mono-bloc
Ni-Cad

PC

RS 485

TRC

VRLA

-ve end of battery
+ve end of battery
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Ampere hour- The unit of battery capacity

One or more cells, mono-blocs or jars

Integrated Battery Monitoring Unit

A number of mono-blocs connected in series

Abbreviation of mono-bloc or jar

The smallest battery multiple i.e. for lead acid this is 2V

Control Unit

Continuous charge/discharge cycle often used in traction applications
Direct Current - as produced by a battery

Data Collection Module

Current flow OUT of the battery

Continuous charging for use in emergency or back-up applications
Multiple cell unit in one container

A multi-celled single bloc or jar

Abbreviation for Nickel-Cadmium, a type of rechargeable battery
Personal Computer, one option for connecting to an iBMU.

A communication protocol

Thermal Runaway Controller

Valve Regulated Lead Acid (a type of battery)

The point of least potential in the battery string

The point of highest potential in the battery string
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SOFTWARE: INTRODUCTION

The design aim of Cellwatch is that it should be THE Battery Monitoring system that is easy to
install and operate. The Cellwatch software is released for Windows based iBMUs. Newer
versions are only supported on the latest operating system.

The software is designed to be easy to use and intuitive. It has undergone years of testing both
inside our laboratories and in the field. If the software does not perform as you expect, we want
to hear from you. Contact us by telephone or email and provide your honest feedback. It may
be that your request can be accommodated, and we will try to help you immediately.
Alternatively, we will always listen to your objectives and try to incorporate your requirements as
soon as possible into future releases of the product. Contact details are at the end of this section.

This manual is organized in such a way as to guide you through all the essential features of the
software and will explain everything. In addition, towards the end of this book, you will find guides
on how to carry out the most common objectives of your system.

Contact your Cellwatch supplier:

Cellwatch Partner/Reseller:
Please provide contact information for the end-user here:

Company Name:

Company Phone:

...or contact NDSL, makers of Cellwatch direct:

United Kingdom
By Phone +44 (0)1865-884288
By Fax +44 (0)1865-884289

By E-mail 1027 @cellwatch.com

United States of America & Canada.

By Phone +1-919-790-7877
By Fax +1-775-535-0139
By E-mail 2027 @cellwatch.com

Asia
By Phone +86 21-61138828
By Fax +86 21-61138838
By E-mail 3027 @cellwatch.com
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SOFTWARE: OVERVIEW
WHAT THIS SOFTWARE WILL DO FOR YOU

What Cellwatch monitors

This software runs as a paired Windows Service and GUI application on the Integrated Battery
Monitoring Unit (iBMU) running the Microsoft Windows® operating system.

Through the iBMU’s dedicated RS-485 serial port (s) the software will act as a system driver for
Control Units (CU) or Thermal Runaway Controllers (TRC) attached to the iBMU. In addition, it
acts as a system driver to all the Data Collection Modules (DCMs) attached to each CU/TRC.

Internal to the iBMU, the software creates and updates database files to store data for retrieval
from the computer’s hard disk drive. These logs can be accessed either through the Cellwatch
software or through third party systems to present data reflecting performance, condition or
history of the battery under scrutiny.

Finally, the software acts under user programmed control on the data it gathers and has the
ability to operate a number of alarm outputs provided in the CU(s)/TRC(s) connected to the
system.

The software cannot monitor parts of the battery to which it's CU(s)/TRC(s) or DCMs are not
connected. In addition, it cannot represent a level of detail that is beyond the battery architecture
to reveal. For example, Cellwatch cannot indicate which cell of a 6-cell jar or monobloc is faulty if
there are no inter-cell connections made to the Cellwatch Battery Monitoring system.

In addition, the system does not affect directly how charge is applied to offline or standby, float
charged batteries. Information on connecting to building management systems can be obtained
by contacting technical support.

How often

Voltage data can be read at a frequency determined by the user of the system (constant, hourly,
every 6 hours). All readings taken during a day are stored and then rolled up into an average at
midnight every day. Similarly, ohmic value scan frequency can be determined by the users of
the system (once or twice daily).

The frequency at which results are logged is pre-set by the user, under the software’s Scan
control/Set up scan frequency function of the drop-down menu. Instructions will be covered later
in this guide.

The system allows you a high degree of flexibility but does not allow the user to collect
unnecessary detail that would result in wasteful or excessive usage of data storage. For this
reason, the voltage measurement can be made and recorded more frequently than the ohmic
value reading.

What output files it generates

The system software creates several output files that are covered more fully later in this
handbook.

Upon system set-up it utilizes a configuration file (.cfg) in which all of the architectural information
about the system, its components and the interconnection of cells, strings and batteries are
stored. It is unlikely that this file will ever need to be accessed except in the event of a problem
when a Cellwatch service center may wish to access this file.
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A History file (.his) is created that stores data for an entire year. The file is created on the iBMU
hard drive and is named after the year in which the file is set-up. A new file is created at the
beginning of every year.

A Discharge file (.dis) is created every time the battery system switches into a discharge (as
detected by the current measuring device installed on the string). This file contains voltage data
collected continuously for the period of the discharge.

All .cfg, .dis, and .his files are stored in Comma Separated Values format, or CSV which can be
imported into excel or other databases.

Log files (.log) are created in text format to allow the user or technician to see what happened in
the system. These can be very valuable for diagnosis of events and problems.

What should | do with the data?

Conventional battery monitoring methods dictate that technicians visit the site to carry out cell
measurement and recording operations once every three months or as frequently as six weeks.
Automatic electronic monitoring gives us the opportunity to collect much more detailed data. All
of this will be wasted if the data is not used, interpreted and acted on.

It is recommended that all users of the Battery Monitoring system develop a plan for monitoring,
review and storage of all battery data as well as an action plan to determine what action should
take place if the Battery Monitoring system indicates cell or battery failure.

A single sheet guide is enclosed with all systems, but extra copies may be requested or
downloaded from the Cellwatch website at www.cellwatch.com/appnotes.

Who to contact for Additional Assistance?

We want every customer to know how to understand and interpret battery data. Following the
installation, the installer of the system should spend time with the end-customer to familiarize the
customer with the Cellwatch Battery Monitoring System. Upon request, and for a fee, NDSL will
conduct End-User training sessions, at the customer location of choice. We want to be sure that
customers know as much as possible about their Cellwatch System and how to get the most out
of both Cellwatch and more importantly, their battery.

RECENT CHANGES

New in version 4.3 (May 2017)

Cellwatch Central Integration

This version can connect to Cellwatch Central, a web-based interface that runs on-premises or in
the cloud and allows for centralized, alerting, access, and control of your iBMUs.

Integrated Alarm Database

The Application Server (the alarm database) is now integrated directly into Cellwatch. If you're
upgrading an older version your alarms will be automatically migrated.
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SOFTWARE: USING THE SOFTWARE

INTRODUCTION TO USING WINDOWS® APPLICATIONS.

A Cellwatch - Battery monitoring systen
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[Status ;: Cellwatch systemis active .

When the Cellwatch Service and GUI are running with the system operational and active, the
screen will look something like the image shown above.

The Cellwatch GUI main window is a typical Windows™ application screen and has many areas
in common with all other similar Windows™ programs. This screen can be split into three areas:
The Title Bar, the Drop-down Menus and the Application area, which is the largest part of the
screen. The Application area is further subdivided and is explained later in this section.

The Title Bar displays the title of the software and contains several controls. In addition, it can be
used to move the application window when it is in restore mode by dragging and dropping the

bar.

Try exploring the four controls, first click on the icon in the top left-hand corner
of the screen. This is the ‘System Menu’ icon and enables you to manipulate Restore

the window of the program in a manner common with all other Windows ™ e
applications.

The three controls at the top right-hand corner reading from left to right are the application
controls enabling you to Minimize, Restore (or Maximize) and Close the application. These all
operate in the same manner as most other Windows™ applications. Hence their detailed usage
will not be covered here.
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THE CONTROLS, BASIC DESCRIPTION (FOR USERS NEW TO WINDOWS™),

The Drop-Down Menus, Basics.

‘{' Cellwatch - Battery monitoring system

File 3Starkfstop Discharge History  Scancontrol  Alarms  Configuration  BMS interface  Diagnostics  Help

Drop-down menus are used throughout this software to give access to system functions. They
are accessed by hovering over the word that best indicates the function you want to access (see
illustration above and detailed description below).

To activate the drop-down menu, simply hover over the menu and left click. As indicated below,
the selected drop-down menu will highlight with a light box.

ary  Scan conkrol | al

Scan control - has been selected

Clicking will drop down a menu below the word you have chosen, but only as long as the mouse
cursor is over the word, in this case Scan control. This menu will reveal several sub-options.

pnitoring system
History | Scancontrol  Alarms  Configurat

Scan v olbae now B
Scan ohmic-value now —

wchive . ..
urment (2

Scan sekkings

These sub-options appear below the menu header as a series of choices. Without clicking the
mouse buttons any further but by gently scrolling the pointing device down the choices, each will
be highlighted in a color different from the background.

When the desired choice has been selected, the left mouse button is clicked and released, once
only and that function is invoked.

If the selection made is not the correct one, it can be reversed by either: -

e Pressing Esc on the keyboard in the event that it is a Windows pop-up box asking for a
data file input or similar.

e By pressing Cancel, or the crossed box E in the top right-hand corner, if it is a Cellwatch
data or input box.

o By pressing a second time, if it is a tick or check mark enabled action. ¥ treate log fiie

This will remove the tick (check) mark, indicating its de-selection.

e By pressing OK 1 if the Windows™ pop-up box is just providing information.

All drop-down menu functions can be accessed by short cut keys using the Alt key and the
subsequent highlighted (underlined) key in the menu item. For instance, to open the File
menu, press ALT+F.
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The Drop-Down Menus, in Depth.
File

Disconnect from service

Introduced in Cellwatch 5

This is used to disconnect or reconnect the Cellwatch GUI from the background Cellwatch
Windows Service.

Connect to Server

Introduced in Cellwatch 4
This is used to configure a connection to Cellwatch Central, a server product used to display the
status and control multiple iBMUs.

Refer to the section on Configuring Cellwatch Central connection.

Exit
The Cellwatch GUI will terminate and the Cellwatch Service will continue all monitoring
operations normally.

Start / Stop

System Active

Operation of this function will initiate a voltage scan followed by an ohmic value scan of the
complete battery (with the exception of any disabled cells). It will then continue to scan voltage at
the selected rate, and current and temperature continuously. The system will carry out voltage
and ohmic value readings based on the options in Scan control > Scan settings.

If the system has been previously running and has been stopped, via the System active /
System Stop function, then it will continue to scan the battery again when re-started after first
carrying out a voltage scan and ohmic value scan.

If the application is already running, operating this command will have no effect.

There are special circumstances for the Start/Stop functions when thermal runaway conditions
are present. To review these conditions please review the Thermal Runaway section later in this
manual.

System Stop

If the application is running, operating this function will cause the Cellwatch Service to stop
monitoring your batteries upon completion of whatever software action is currently being carried
out. A status bar message will inform the user when the task has been completed. The software
will then halt allowing the user to inspect cell data cell by cell and pull up history or discharge
graphs in the same way as when the system is running. However, operation of the diagnostic
function can take place at this time.

If the software is already halted, then operating this command will have no effect.

NOTE: If the Cellwatch is stopped, Cellwatch will not monitor the battery. This means that
thermal runaway protections, discharge detection, and voltage, ohmic and temperature
measurements are all stopped until the system is activated again.
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View Graphs

View cell history

Selecting this option enables the user to review previous Battery Monitoring history (*.his) files.
When Cellwatch transitions into a new day (following midnight), the previous day’s data points
are compiled together into an average value for the day. These data points can be used to help
identify failing cells or other problems that may affect the battery, like improper battery
temperature.

When History > View History is selected the application will automatically compile the history
files in the Cellwatch directory into one data record. History files are saved in the format
historyXXXX.his, where XXXX indicates the year the data was collected. While files are saved
by the year, when viewed they are compiled together giving a complete battery history.

This graph screen is completely described in the later section of this handbook covering Graph
Windows.

View discharge file

Discharge files are one of three data formats that Cellwatch actively saves data into. Discharge
files are .dis files that contain data points of voltage, current, and temperature measurements
taken from the battery during the discharge event. During a discharge event Cellwatch data will
be saved into a temporary discharge file format to preserve the data should the iBMU lose power
during the discharge event. After the completion of the discharge, the data will be converted to
the standard .dis format.

A discharge file is created when the alarm setting for current outflow has been exceeded.
Selecting this function enables the user to open any previous discharge file (*.dis) on this
computer or any other connected by network.

The name format is yy-mm-dd_hr-mn-sc_batteryname.dis.

A discharge file may be viewed at any time, regardless of the functional status of the Battery
Monitoring System. Equally a discharge file may be viewed by a different computer. However,
care should be taken directly viewing files used by the iBMU across a network. Please consult
the section later in this guide entitled Review the Data from the System across a network. For
more detailed look at the function available in the discharge graph window, see Graphical
Displays, The Discharge Window (Chapter 4.).

Note; data files are only created for strings or batteries x|
that are detected to be in discharge. Data is only & Insuffidient data to plat History
included in those files for cells or jars that were in the [o]

battery in discharge.If there is less than two days data, S

the system will advise the user that the graph cannot be

displayed due to lack of data and return to the main
application.View recharge file

Recharge files are .rch files that contain data points of voltage, current, and temperature
measurements taken from the battery during the charge event. During a charge event Cellwatch
data will be saved into a temporary charge file format to preserve the data should the iBMU lose
power during the charge event. After the completion of the charge event, the data will be
converted to the standard .rch format.
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A recharge file is created when the setting for input current has been exceeded. Selecting this
function enables the user to open any previous recharge file (*.rch) on the iBMU or any other
networked iBMU.

The name format is yy-mm-dd_hr-mn-sc_batteryname.rch.

A recharge file may be viewed at any time, regardless of the functional status of the Battery
Monitoring System. It will open and display like a discharge file.

Note; data files are only created for strings or batteries that are detected to be in a recharge
state. Data is only included in those files for cells or jars that were in the battery in recharge.

Scan Control

Scan voltage now

This function is only available if the system is active. Selecting this function will cause the
application to complete one entire system wide voltage read. This data will be recorded in the
daily history file and included in the cell and battery history as part of the daily average data. The
following files will be updated:

o the voltage displayed in the cell pop-up box next time it is opened

¢ the voltage data points in Today’s Cell Voltage & Ohmic value Graph Window next time it
is opened

e The starting point for any subsequent discharge file within 24 hours
The history file will only be updated with the average of the day’s readings at midnight.

This option will be unavailable if constant voltage scanning is enabled, see below.

Scan ohmic value now

This function is only available if the system is active. Selecting this function will cause the
application to complete one entire system wide ohmic value read. This data will be recorded in
the daily history file and included in the cell and battery history as part of the rolled up daily
average data.

Ohmic value readings are deliberately taken less frequently than voltage readings due to the
slow rate at which batteries change on any given day. While the power requirements for the
ohmic value scan are very small allowing Cellwatch to scan more than twice per day, it is not
recommended to continuously test the ohmic value of the monitored cells. To avoid damage to
the Battery Monitoring System both hardware and software protection is built into the system.
Hence if this function is manually invoked too often (at less than 1-minute intervals, for instance),
an error message or lack of reading may occur.

Once started, the following items will be updated by scanning the battery:

¢ the Ohmic value displayed on the cell pop-up box

o the Ohmic value data points in the Today’s Cell Voltage & Ohmic Value Graph Window
The history file will only be updated with the average of the day’s readings at midnight.

This option will be unavailable if Cellwatch is already performing an ohmic value scan.
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Scan settings :

Selecting Scan Settings from the Scan

. [ Start scan on application launch
Control menu opens a user option

selection box with three main functions. ([ ting ey, Bt s e
& Constant =~ Evem 12 hiz

Start scan on application launch. " Every hour

This option is enabled by default and " Every & hours £ fvmicin

triggers a scan whenever the Cellwatch
service is launched (i.e. when the Ok B
system boots up). This ensures that —l il
Cellwatch is always running whenever | |
the iBMU is powered up.

It is recommended to leave this setting enabled. Should the power to the iBMU fail, this ensures
that when power is restored and the system starts up, Cellwatch will begin monitoring the
batteries automatically.

Voltage Scan Frequency

The user is offered the choice of either continuous, 24, or 4 voltage readings per day. Constant
voltage scanning will cause Cellwatch to monitor the voltage of the cells as quickly as possible.
A sample of the data is taken every 5 minutes to be compiled for historical purposes. The most
recent data can be obtained by hovering over the cell, via the MODBUS or SNMP protocols, or
on the embedded web page. The results from these readings are averaged daily at the midnight
and saved to the history file.

For additional information please review the Constant Voltage scanning section described later in
this manual.

Ohmic value Scan Frequency

The user is offered a choice of 1 or 2 ohmic value scans per day as shown in the illustration
above. Default setting is once per day and should be left in this mode unless advised otherwise.
The results from these readings are averaged out daily prior to the midnight updating of the
History file.

Alarms
The Alarms drop-down menu gives access to the functions described in order below:

Set global battery alarms

There are seven global parameters measured and monitored that will trigger an alarm. These
are; temperature, current, cell voltage, string voltage, ohmic value, ripple voltage, and recharge
current.
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!These values will be applied across the entire swstem.

Global alarm settings apply common limits to the whole battery or batteries (across the entire
battery monitoring system). If the user wants to apply separate limits to different parts of the
battery, then a later chapter entitled "Operation and Set-up of Alarm Functions” describes how
this is done.

A high and low cell or jar voltage limit for every DCM channel can be set by typing a number with
up to three decimal places. Once the system is running, deviation outside these limits for a
period of time during voltage scan will cause an alarm display on the screen. In addition, the
alarm event will operate volts free relay 1.

During continuous voltage scanning mode (described later), a delayed voltage alarm will occur
once the set alarm threshold has been passed. By default, 5 alarmed readings must occur
before the alarm is engaged (i.e. voltage relay is active and the cell appears red on the screen).
Alternately, five consecutive within limits readings must occur to clear the alarm.

When using a DCM5 with advanced features, the ripple voltage will be monitored on the string
level. The ripple voltage alarm limit can be set by entering an integer or using the up and down
arrows. When the ripple voltage is above specified alarm limit, the screen will display an alarm
and the notifications for a voltage alarm will be raised.

A high and low string voltage limit for each string can be set by typing a string voltage with one
decimal place (ex. 552.5). When Cellwatch completes a voltage scan, all cell voltages are
calculated together to determine the string voltage. Any string voltages that go outside these
alarm limits will trigger a high or low alarm. Since the string voltage alarm is a voltage alarm, the
voltage alarm relay will operate in the event of an alarm as described above. This relay is relay
1. During continuous voltage scanning mode (described later), a delayed voltage alarm will
occur once the set alarm threshold has been passed. By default, 5 alarmed readings must occur
before the alarm is engaged (i.e. voltage relay is active and the cell appears red on the screen).
Alternately, five consecutive within limits readings must occur to clear the alarm.

A high and low ohmic value limit for each cell can be set by typing in a number with up to three
decimal places in the range of 0 to 25.900 mQ. Deviation outside the limits during an ohmic value
reading will cause an alarm to display on the screen. In addition, the alarm event will operate
volts free relay 2. This will occur when the scheduled ohmic value scan occurs. If desired, this
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function can be delayed later into the day using the Minutes into day function in the .ini file
described later.

Additionally, Cellwatch has the ability to average the ohmic value readings to create a rolling
average ohmic value alarm. This is useful for when customers want a delayed ohmic value
alarm and ohmic averaging to take place. Additional information can be found in the
Cellwatch.ini section.

A high and low temperature limit in degrees Celsius or Fahrenheit, can be set that will apply to all
the temperature probes in the system, by typing in an integer in the range 2 to 80°C. Deviation
outside these limits for any period of time during a temperature reading will cause an alarm
display on the screen. In addition, the alarm event will be triggered the volts free relay 3.

High discharge current and low charge current limits for each current clamp can be set by typing
an integer in the range 0 to 1,000 Amps, or higher if current scaling is enabled. Deviation outside
these limits for any period of time during normal operation will cause an alarm display on the
screen. In addition, the alarm event will be triggered the volts free relay 4. When the current is
greater than the “Discharge greater than” value set, the discharge monitoring routine in the
software is activated and a discharge file is created.

If a 1,000 Amp current clamp is being used and charge levels are very low (below 10 amps or
less than 1% of the current measuring range) then it may not be possible to reliably measure the
charge current and the box should therefore be left blank. If no values are set in the “Charge less
than” box, that is the entry is left blank as opposed to zero, then no alarm condition will occur.

The recharge trigger limit can be set by typing an integer in the range of 0 to 1,000 Amps. If the
current clamp detects a positive current above the specified limit, a recharge alert will be
displayed on the screen in the form of a charge symbol on the string and battery tab. The
recharge file will be created for events where the positive current above the alarm limit lasts
longer than the defined qualification time. The default qualification time is 5 seconds.

If any data input box label is grayed out because a lower level (battery, string or cell) element has
individual alarm levels set then data cannot be entered at a Global (or system) level.

Alarm levels can be graphed to determine which batteries, strings, or cells are different. Also, all
alarm settings for the functions above can be set to the same values by selecting the reset
button. This is a password protected feature and will require the engineering password ‘deafcat’
to enact. All values (battery, string, and cell) will be set to the value of the first battery, first string,
and first cell in Cellwatch.

Autoset system alarms

Selecting this option will automatically set custom ohmic value alarms on all selected cells after a
set amount of time. Once run, this option cannot be run again unless the user resets all cells in
the string to have the same ohmic value alarm settings. Additional information can be found in
the Autoset Ohmic Alarms section.

Audible Alarm

v Audible alarm

Selecting this function, indicated by a ‘tick’ or check mark to the left of the menu item enables the
alarm sounder in the CU/TRC. The alarm sounder will operate whenever an alarm function is
triggered and remains active, that is when any alarm relay is set and the battery panel tab in
Cellwatch is red. The sound periodicity depends upon the alarm function triggered and the exact
architecture of the battery.
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If enabled via Windows® on the iBMU, the default sound on the computer will also operate when
an alarm occurs.

Reset alarm indications
To clear an alarm function, its relay, its red tab and its sounder if operating, click on the reset
alarm indicators function on the Drop-down menu. Alternatively select Alt-A, then R.

If the temperature or current alarm condition still meets the alarmed criteria, then resetting the
alarm will be followed immediately by the alarm re-enabling. Cell voltage, string voltage and
ohmic value alarms occur if the condition exists during the next scheduled scan.

Reset Alarm Indicators during a Thermal Runaway Warning

Users are unable to reset alarms that pertain to thermal runaway events. All other voltage,
ohmic, current, and temperature alarms can be reset by the user and their respective alarm
indicators will clear. The system will follow normal scan routines and algorithms to determine if
the alarm is still present during the next scheduled scan.

Configuration

H/W Detect

This screen is only accessible if a password is available to the user and cannot be accessed
when the system is active. It allows an installer to access the set-up files for the system that will
permit establishment of the system architecture. The user should not edit it and the resulting file
will not allow Cellwatch to operate as it is missing vital battery configuration information.

View Configuration

Allows the user to see, and with security provisions via a password function, edit the currently
employed hardware configuration grid.

Load Configuration.

Allows the user to load a configuration grid into the viewer and ultimately into Cellwatch itself,
note this does not immediately affect the operation of the service as it must be restarted for this
to take effect (see stopping / starting Cellwatch service)

Users may be prompted to delete the .xcfg file if it does not match the configuration (.cfg) file.
Doing so will require users to re-enter some alarm settings.

Reset Database

Selecting this option will clear all alarm database history. Use of this function requires entering
the engineering password, “deafcat”, and for Cellwatch to be stopped.

Download database

This function allows a copy of the alarm database to be saved as a .db3 file to a selected
location.

Download system data

This option will create a zip file with all of the Cellwatch data (.his, .dis, .cfg, etc) that can be
saved locally or to an external storage device. This replaces the separate “Support_Submit.exe”
utility.
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BMS interface

This function allows a number of protocols used for interface to battery monitoring systems to be
turned on and off. These protocols are: MODBUS TCP/IP: Integrated output protocol for
communicating information to building or facilities management systems.

Additional information about the Modbus registers can be found on the appnotes page at
http:.//www.cellwatch.com/appnotes. This specification outlines the Modbus registers and how to
interpret the data in each register. The information in this document is beyond the scope of this
manual.

Browser Interface: A web interface for viewing data and alarm levels over a network or the
Internet.

SNMP: SNMP toolset that responds to requests for specific information from an SNMP v1
compatible manager and also sends out SMNP v1 traps when events occur in Cellwatch
(replaces separate SNMP Agent Application used by legacy systems).

Additional information about SNMP functionality, Settings, and configuration can be found on the
appnotes page at http.//www.cellwatch.com/appnotes.

Diagnostics

[Z| Diagnostics [_ O] ]
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System Test

This function cannot be invoked while the Cellwatch software is actively monitoring the battery.
The software must be stopped first and then “Diagnostics” selected from the menu bar.
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If the system is not active, operation of this command gives access, via a password to a
diagnostic window. Nothing in this diagnostic functional area can damage the Cellwatch system.

The left hand third of the screen is occupied by an information window above and device address
control panel below. The Port and Control Unit addresses have to be correct for the diagnosis
system to work. When working with a system that contains 1 or more Thermal Runaway
Controllers the CU address box can be used to access the TRC in the same manner.

RVD - Request Voltage Data

RVD allows the user to collect voltage data from a DCM, units ‘1’ to ‘254’, or current and
temperature data from a Control Unit if the Unit number is ‘0’. Selecting RVD (Request Voltage
Data) in the central, command area of the window will return temperatures and currents for both
current and temperature ports 1 and 2 if a Control Unit (Cellwatch Unit ‘0’) is selected. These are
displayed in windows marked Temperature and Current on the right-hand side of the screen.

Increasing the Cellwatch unit to 1 and above returns voltage data from DCM number 1 (and
above) when RVD is pressed again. Voltage data is visible in the Voltage box on the right of the
screen.

SDC, CDC- Set, Clear Dry Contact (a.k.a. volt-free contact)

When the Cellwatch Unit is set to ‘0’, referring to a Control Unit, pressing SDC & CDC sets and
clears the volts free contacts selected using the channel address selector. In this way,
peripherals connected to these volts free contacts that will be operated by the alarm function can
be easily tested without interference with the battery.

Volt free contact 5 is not normally accessible as it will only activate if there is no RS-485
communication, indicating that the Cellwatch software has been stopped or the IBMU has been
powered off. Relays 6 to 10 on the TRC are not normally accessible as they could be configured
to remove a critical UPS string from operation. To test these relays please see the Thermal
Runaway section of this manual.

RTU - Request type of unit.

Setting the Unit Address to different values and operating RTU (Request Type of Unit) will return
type C for a Control Unit, 4T for a TRC, and a Z for a voltage and ohmic value DCM.

TFO - Test Fiber Loop

When enabled, this command will depress and all other Diagnostics commands will be disabled.
Once enacted the selected Control Unit will send a signal around the fiber loop in attempts to
help troubleshoot if and why a broken fiber loop exists. DCM EX and above will flash when this
command is enabled allowing for quicker location. Refer to the Troubleshooting chapter in the
hardware section of the manual for additional information.

lllegal Requests

If an illogical or illegal request is made, then pop-up boxes advise the user where and when
certain instructions may be used. For instance, an RSD cannot be used with a Cellwatch Unit 0
(Control Unit) and a pop-up box will appear advising the user of this if attempted.

Help

About
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This panel gives the version number as well as your license serial number and other information
relating to the Cellwatch software. This version number should always be quoted when
contacting your supplier for assistance.

GRAPHICAL USER INTERFACE (GUI)

This section will review the graphical user interface and highlight the primary features.

Activity indicator

To indicate the activity of the Cellwatch system, a moving ‘searchlight’ will be
active all the time that Cellwatch is operating correctly. Under these
circumstances the moving logo confirms the continued operation of Cellwatch. 0
This logo can be found in the top right-hand corner of the window when
Cellwatch is running.

If the logo is not visible, the Cellwatch system has been stopped by the user or because
Cellwatch has been unable to communicate with at least 1 CU/TRC.

The Status Window
The status window appears directly under the drop-

down menus and keeps the user Informed as tO What File StartfStop Discharge History Scancontrol  Alarms  Configuration  BMS inl

System statu:

is happening in the system. In the example below it iS | [suw Comarnwions atve -
taking readings of String 1, 2, and 3 on Battery 1 at | |tcmme samy s ©“==™ :I
4:32:09 PM. Sting 2

String: 3 LI
When the system is stopped, the clock in the status Cl e,
window will stop, indicating what time the system was
halted.
Alerts Panel

The alerts panel provides important information
about the status of the Cellwatch system. Critical =~ =7 #7mere s 5=
events will appear in red such as thermal runaway = ¥ T
events. Other events will appear with a red icon. e L S L I

Options will be provided to help fix the problem. As I
shown to the right Cellwatch is notifying the user of ——
thermal events that were suspended due to

Cellwatch not scanning. Clicking the ‘Start scanning’ link will automatically re-enable the
Cellwatch system.

Not Scanning

This event indicates that the Cellwatch system is not actively scanning the battery. To clear
either click ‘Start scanning’ or select the Start/Stop drop-down menu and activate the Cellwatch
System.

Thermal Warning Relay Tripped

This event indicates that conditions on one or more strings and/or batteries indicate that thermal
runaway may be taking place. With Cellwatch 4.2 and DCM 5, thermal runaway can now be

triggered on a per jar basis when a jar’s temperature crosses the string alarm threshold and the
other thermal runaway monitored conditions occur. When present this indicates that Relay 10 is
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active warning users of the impending disconnect. Users may clear the relay from the alerts
window if desired. The warning will not reappear until a string has been disconnected or a new
string enters a thermal warning state.

Thermal Disconnect Timer

This event indicates that conditions for a thermal runaway event are detected. This will appear
when both thresholds for thermal conditions (voltage and temperature) have been detected. A
countdown will be displayed indicating the remaining time until Cellwatch attempts to take the
string offline. Users can delay the string disconnect by selecting ‘Delay’. Events are delayed in
increments of 12 hours (by default but this can be changed in the .ini file) to a maximum of 24
hours.

Thermal Disconnect

This warning indicates that Cellwatch has removed as string from operation. To re-arm the relay
for this string, select re-arm’ to reengage the string for thermal protection. Note that if Cellwatch
detects thermal conditions again, it will initiate the delay countdown again; even though the
breaker has not been confirmed to be closed by the user. Date and time of the disconnect event
will remain visible until the relay has been reengaged.

The Battery Panel.
|I

- UPs

=7 |

3004 [ Batien: D23 3004| [ Batten: €23 3004 [ Battery: Generator & DODA| [ Battery: Generator B 0004 | [ Batten: UPS 443 3004|

)
{7 Haitery HAY 0047 [0 Baltery 445 3UUA| [ Batiery: B45 3004 [ Battery: 450KV 3004
[0 Stiing: & 527.6v  [Sting B 527 8v

[Status : Cellwatch system is active BT s

Located below the status window is the battery/ string panel area. This area shows the
architecture of the cells or jars in relationship to the strings and battery as a whole. It also
provides, through colored cell depictions, an indication as to the alarm status of each cell as well
as access to individual cell and string charts. The illustration here shows a complex array of 12
batteries. The visible battery "B43" has a single string (String B) of 240 jars or mono-blocs.

The panel allows for multiple;
e Batteries: - A single or multiple strings configuration connected to a UPS or DC charger.
e Strings: - A single or multiple series jar/cell/block configuration monitored by Cellwatch

o Cells, jars or mono-blocs: - the lowest denominator of a system, depicted by a colored
panel.
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The panel is broken up into distinct areas. The top area represents the battery and string
summary details on tabs while the panel below indicates the jars or cells. Right and left clicking
these areas or the cell depictions gives access to a number of shortcuts and functions described
below.

v 57| I Stiing: 2 52012% | I Sting:

The current displayed in the battery tab is a summary of individual string currents monitored by
Cellwatch. Left clicking a battery tab will select the battery displaying the individual strings
associated with the battery below in the String section. Hovering over the tab will provide an
alarm summary. Right clicking the tab will provide options that allow the user to configure the
battery with different alarms from the overall system level.

Di ted f :
The Battery Tabs isconnected from server ;I

Dizconnected fram server.
Battery tabs contain summary information
for the monitored battery. A status
indicator to the left of the tab indicates the
presence of any alarm within the
monitored battery (i.e. if a single
measurement point on a cell within a string
on that battery indicates an alarm, the
summary alarm will be Red). A battery
configuration may contain multiple strings,
as in redundant n+1 configurations.
Battery labels are defined in the
configuration file by the Battlbl column.

=~ UPS Battery system
PEBattery: 1 300A |

. Battery: 1
.St”r'u'ultage Bad

Ohmic-value OK
Current Ok
Temperature Bad

The String Tabs

Scanning : Batteny: 1

For each battery configured on the system,
‘ there will be a minimum of one string

-] monitored. This is configured with the
~ UPS Battery system configuration builder on system setup. Each
[ Battery: 1 3.004 | string’s set of cell or jar depictions can be

{7 Siring: TSI0AZ VY 0 Stiing: 2 s012¢ | Wsung3  displayed in the panel by left clicking on the

ey string tab. Each tab will bear the label of the
Current = 1,004
Tamp (1) = 25.00°C
Skring volkage=0kK

string as set up in the configuration grid in the
column ‘Stribl’. This label can be numeric,
alphabetic or a combination of the two.

The string tab will contain an alarm indicator that will turn red if there is any current, temperature,

voltage, string voltage, or ohmic value alarm on that string or on any cells in that string. In

addition, adjacent to the String label on the tab, the actual string voltage will be displayed after

the first voltage scan has taken place. This data will be updated continuously following voltage

scans.

Right clicking on these tabs access the control menu for the string. Hovering the mouse cursor
over the string tab causes a pop-up box to appear detailing the battery and string labels and the
value of any current and temperature probes associated with that string.

INFORMATION CONTAINED IN THE BATTERY PANEL

The Cell Depictions.

Each rectangular block in the string panel depicts a measurement point and can represent a
single cell / mono-bloc / jar or number of cells / jars / mono-blocs. The numbers contained in
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each block are the references entered in the batconfig.cfg grid in the columns; Blk Fr (Block
From) and Blk To (Block To). These references must be numeric integers (whole numbers) and
usually relate directly to labels fitted to the cells by the battery installer.

Only BlkFr is essential to display information in the panel. BlkTo is optional and assists the user
where a measurement channel is across several cells or jars.

The color scheme

White: On initialization all cell depictions shown in the battery panel are colored white. This
indicates that Cellwatch has yet to be started for the first time and as such, Cellwatch is unaware
whether these cells are within alarm limits (Green) or outside alarm limits (Red).

When Cellwatch starts scanning a voltage scan takes place and the cell depiction will turn yellow
until measurements from the cell indicate a change in color to either green or red as expected.

Green. Following a voltage or ohmic value scan the cell depictions will turn green if the results
received were between the alarm limits set for that cell.

Yellow. The blocks become yellow when an action is taking place. This can either be a voltage
or an ohmic value reading. The block will revert to Green, Red or Grey determined by the
outcome of that action. The depictions will only remain yellow while a measuring activity is taking
place. If a depiction remains yellow for longer than expected it can be because a potential alarm
situation has been detected and the system is ensuring, by re-testing, that a true alarm condition
exists. In addition, the hardware used in the Cellwatch system has self-protection features that
delay the workings of the software under certain circumstances and ensure the system operates
safely. This feature may make the depictions remain yellow for longer than usual in rare
circumstances.

Red. Blocks turn red when the last reading event caused an alarm. If the last reading event was
an ohmic value or voltage reading and the result for that reading was outside the alarm limits set
in the alarm setting function, then the block will become red and will stay red until the user
corrects the alarm condition by either replacing the faulty cell or changing the alarm criteria and
re-testing the cell or by use of the Alarms/Reset alarms drop-down menu function.

Note: Changing the alarm settings to a value that would display an alarm depiction will not affect
the color of the depiction until the next reading event when the depiction will then update.

Grey. If a block is disabled for any reason it changes to grey. Disabling can be caused by either
the user setting disable in the short cut menu or can be caused automatically by the system
itself.

When the system disables a cell, it would indicate a communication fault somewhere in the
system. As a result, all cells or jars monitored by the associated control unit will also be disabled
and no further voltage or ohmic value readings will be taken for these cell or jars. While this loop
is disabled, if other control units are available then Cellwatch will continue to monitor the active
system components.

If a block has been disabled by the user it may be re-enabled by operating the enable function in
the short cut menu, as described on the following pages.

Dark Green. When a cell is pinged (see below) the cell is turned dark green.

String Length

While not recommended, each string has the ability to display up to 999 cells per panel. The
example below shows a string with 500 cells.
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Fle Strt/Stp Dscharge Mstory Scancontol Aerms Configraton BMS nterface Diagnosscs Heb
System status ety

Status  Cobwatch systems s actve.
Mantormg systes chmc-vahus @ 1038 50 AM

1 1.50A [ Battery: 2
ring: 1 6600.75 |

UPS Baftery systom
Weattery: 1 1.50A [ Batery 2 1594
Wisting 1 6600.75

AEEEEEEEEEEEEEEE .. N)

stats : Cabaakh systom s actve ... S o e

Shortcuts Summary
There are numerous shortcuts activated by a combination of mouse keys and differing panel
locations. Here is a summary of these.

Right Click on the String Panel
Moving the mouse pointer over anywhere in the main panel area

. T Skring: 3

and right clicking the mouse button reveals a number of extra

controls via a shortcut menu that appears in the panel. String hjw ID g
String woltage: 510,16 v

Stnng “label” Graph latest readings

This shows the String label as set-up in the configuration grid. Perform string ohmic scan

. Set glabal alarms

Stnng h/w ID. Set alarm limits For this baktery only

Selecting this function provides a list of all the current clamp and Set alarm limits For this string only

temperature probe address information relating to the string. i T
Thermal runaway protection

String Voltage Enable

This function returns the String voltage summary for the string. Lizable

Graph Latest Readings

This option allows the user to display a graph of the latest voltage and ohmic measurements for
the monitored channels. If constant voltage scanning is enabled, then selecting this option will
display the most recent voltage measurement and the sample points collected throughout the
day. When selecting on the string level, Cellwatch will present a graph with the latest
measurements on all channels on the string. When selecting on the cell level, Cellwatch will
present a graph of the most recent measurement on that cell and sample points throughout the
day.

Perform String Ohmic Scan

This option allows users to perform an ohmic value scan on a single string in an attempt to get
the most recent data or to clear an alarm.



Cellwatch - Battery monitoring system =2l

Set Global Alarms
This function gives access to the Global battery alarm set-up screen.

Set alarm limits for this Battery only

This function allows the user to set custom alarm limits for this battery only. All other alarm limits
are as set in Set Global Alarm. See Chapter 7 for more detailed explanations.

Set alarm limits for this String only

This function allows the user to set custom alarm limits for this string only. All other alarm limits
are as set up in Set Global Alarm or the previous function. See Chapter 7 for more detailed
explanations.

Autoset String Ohmic Alarms

This feature allows users to set custom alarm limits for individual cells within the string. Once
run, this option cannot be run again unless the user resets all cells in the string to have the same
ohmic value alarm settings. Additional information can be found in the Autoset Ohmic Alarms
section.

Thermal Runaway Protection

This option allows users to enable thermal runaway protection for the string. Access to this
option requires the string to be configured on a Thermal Runaway Controller and not a Control
Unit. Additional information can be in the Configure Thermal Runaway section of this manual.

Enable

The whole string may be enabled, following either an automatic or manual disablement using this
function.

Disable

The whole string may be disabled using this function. This is only available when the software is
stopped. At other times, it is grayed out.

Right Click on a Cell ! | |

Moving the mouse pointer over a cell depiction and right clicking the B
mouse button reveals a number of extra controls via a shortcut menu. Cell hjw 1D %
These are: Cell hiskory

Alarm reason »
Cell Label Graph latest readings
This shows the system hardware identification number that is o Setalarm limits for this cel
sequentially generated by the system. It is neither the cell name nor Fifa cantinuas
the cell label setup in the configuration grid. T

Disable

Cell h/w ID 25| | ]

This is the route, through the hardware architecture to this particular cell or jar or block. It is
detailed by serial port number, CU/TRC number, DCM number and Channel number (with DCM
firmware version number). For a more detailed explanation of these parts see the installation
section, towards the front of this manual.
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Cell History

This function enables direct access to the View History capability for a particular cell. It is similar
to the View Cell History function but instead of only entering the data for a particular year
selected (as does the History/View Cell History drop-down menu) it attempts to find at least 120
days of history from the current date and will resort to previous years history if that is available. If
there is not sufficient history in this year’s history file or last year’s, it will show what history is
available.

Alarm reason

In the event that an alarm is indicated, the reason for the alarm being set can be viewed in this
location. If an alarm has been triggered for that cell, it will either indicate that an ohmic value
measurement or a voltage measurement or both has triggered the alarm.

Set alarm limits for this Cell only

This function allows the user to set custom alarm limits for this cell only. All other alarm limits are
as set up in a higher alarm setting function. See Chapter 7 for more detailed explanations.

Ping Continuous

This function is unavailable when Cellwatch is active. When enabled, the selected cell will turn
dark green. Cellwatch will identify the cell represented by sounding a buzzer and flashing an
LED on the DCM identified in the Hardware ID.

Selecting another cell by a right click will cause the ping function to move to the new cell. This
feature is best utilized identifying alarmed or faulty jars and verifying cell labels in Cellwatch
against the battery string.

Enable
This function will enable a previously user disabled block and allow readings to be taken.

Disable

Regardless of the run state of the program, a bloc can be disabled from being monitored at any
time. When this is done the menu, item remains ticked and the depiction in the panel is turned to
grey. Re-enabling the block or cell is done by selecting the enable function, removing the tick and
the cell is reactivated back to its original color.

Left Click on a cell

Left mouse button operation while hovering over a cell depiction will invoke the Cell Voltage and
Ohmic value (also Temperature if using DCM5) Graph as described in the next section of this
handbook.

Hover over a Cell in the Panel.

]

Yolkage = 2,302 @ 11:00
Chmic value = 0,409 mOhm
@ 11:36
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If the mouse cursor is hovered over any cell depiction in the string window for a few seconds, a
pop-up box appears providing a summary of the cell voltage and ohmic value and the times they
were last read.

Hover over a Battery Tab.
I
— UPS Battery system
I Battery: Support UPS T 0.80A |

. String: ¥ TaBattery: Support UPS T
volbage OF
Ohmic-value QK
Current QK
Temperature Ok

If the mouse cursor is hovered over any battery tab for a few seconds, a pop-up box appears
providing a summary of the temperature, current, voltage and ohmic value alarm status. This
status will indicate the reason for an alarm condition if the Battery Tab is red.

Hover over a string tab.

— LUPS Battery system
[ Battery: Support UPS T D.80 A | |

[ Sing:YTop 273w T

Battery: Suppart UPS T
Skring: ¥ Top

Current = 0,804

Temp {13 =0.,01°C

Skring woltage=0k

Hovering the mouse cursor over the string tab causes a pop-up box to appear detailing the
battery and string labels and the value of any current and temperature probes and the string
voltage associated with that string.
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SOFTWARE: GRAPHICAL DISPLAYS

There are five Graph Display windows within the Cellwatch application program that allow the
display of all the Battery Monitoring information, present and archived.

These are:
e Today’s Voltage & Ohmic value Graph window
e Today’s String Data showing voltage and ohmic value data
e The History Window
e Discharge Window

o Data Manager

THE CELL VOLTAGE & OHMIC VALUE GRAPH WINDOW.

Accessed by a left click on any individual cell depicted.

Eile Graph Options rint

{ Velage & Ohiz vali| Valage | Dhmicvale

Cell data : Bttery: Suppo
Hurnber

Han vokage : 2.29 vols ic-value : 0.9182 m obms

ic-value : 0,916 m ohins

Hin voliage: 227 volts M

Avevhage: 228 vt Ave chmicvalue : 0.9174 mohms

[ I 4

This graph is designed to show the user all of the available data collected by the Cellwatch
system for the present day. While displayed in a bar graph, it can also be presented in a line
graph. This graph provides a time stamped snapshots of the jar or monitored blocks voltages
and ohmic value(s) taken throughout the day. The number of readings displayed will be varied
based on the selected scan settings and the elapsed time since midnight or the start of the
system. If using a DCM 5, the current day’s temperature readings will be graphed for each hour.
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The Drop-down Menus.

[I| Today's voltage & ohmic-value d
File | Graph Options  Print
i Toqgle line | Bar
P Toggle 3 D
Undo zoom

tage I Ohmr

There are three drop-down menus that allow access to a number of key functions of the Voltage
and Ohmic Value Graph Window. These are invoked in the manner described at the beginning of
this book for drop-down menus.

File.

Exit.
Operation of this function closes down the graph screen and returns to the Cellwatch application.

As usual with Windows™ applications, this can also be achieved by clicking the E symbol in the
top right of the window.

Graph Options

Toggle Line/Bar
This graph can be toggled (where permitted) between a bar graph and line graph format.

Toggle 3D

This menu function toggles between a simple 2D or flat graph display format and a 3-dimensional
graph display for the currently displayed graph regardless of line or bar format.

Undo Zoom
Any zoom applied to the graph window will be removed if this function is clicked.

Print.

Note: to utilize the print function a printer must be connected to the IBMU or a PDF printer must
be installed on the IBMU. All print options will display a Windows® selection screen that will allow
the user to specify which printer they wish to print to.

Voltage, Ohmic Value, or Temperature Only
Prints out the appropriate voltage, ohmic value, or temperature graph respectively.

Voltage and Ohmic value
Prints out a combined graph showing both the voltage and ohmic value.

Print All Graphs
Prints out all the graphs to the selected printer.

Print Screen
Sends the current open window to the selected printer.
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Graph Data Source Tabs.

i |I| Today's voltage & ohmic-value data for 1, String: Top

L File Graph Options Prink
I

i Yoltage & Ohmic-value I Yolkage I Ohmic-value I

Voltage & Ohmic Value / Voltage / Ohmic Value tabs.

These tabs present choices between three graphs of information collected between midnight and
the time of viewing. The title of each tab is self-explanatory.

The Information Area

The Graph Area

The upper portion of the information area is dominated by the graph selected using the tabs. The
format of the graph is altered by use of the “Graph option” drop-down menu. The X axis shows
the time of day the measurement readings was taken. The Y axis shows the recorded values,
either volts or ohmic value or both.

To zoom, draw a rectangle box using the cursor and the left mouse button beginning from the
upper left to the lower right diagonally selecting the area you wish to expand. The selected area
will be magnified to fill the graphical display window.

To reverse the zooming action, draw a rectangle of any size from the lower right toward the
upper left while holding the left mouse button or by double clicking in any portion of the graph.
The graph will revert to full size once again.

To ‘pan’ the graph area, that is to move the graph image sideways or up or down in the viewing
window, position the cursor over a background part of the graph window and while holding down
the right mouse button move the mouse either up or down or from side to side.

The Cell Data Area

The grey box, to the bottom left of the window details the minimum and maximum readings in
both voltage and ohmic value made since midnight of the previous day as well as the total
number of readings taken since that time. It also shows the calculated average reading.

The Voltage / Ohmic Value Readings Area

The day’s data of both types; voltage and ohmic value are displayed in the lower right-hand side
of the window under the banner: Voltage / Ohmic Value Readings. The order of presentation is
such that the oldest data is at the top of the list and the newest below.

Note, on this list, ohmic value readings will adopt the same order number of the prior, related
voltage reading as this will have been taken at (almost) the same time.

Note.

Graph windows should always be closed when no longer used. They display information
captured at the moment in time the graph is opened and are not updated with information as it is
gathered so should not be left open for long periods. Closing the graph and re-opening the same
graph will update the data.
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THE STRING VOLTAGE AND OHMIC VALUE WINDOW
Accessed by left clicking the gray area between the cells or by right clicking the string tab and
selecting ‘Graph latest readings’.

[£)Last readings for all cells on Battery: Rack, String: 2 M=l E3
Elle Graph Options  Print

Voltage/QOhmic-valye graph
[MCelvotage [0 Cet Ohmic-valie |

16 75
16 [ mmm s s 7
14 ™65
13 16
12 =155
11 - @
5
10 . 5
S 45
< g L 3
4
f*;' 8 = 3
° 35
Sty - &
5 — £
2 | f2s
4 —2
3 415
2 et 1
1 o5
0; —o
Al cells inthis string
[ String data : Battery: Rack Sting: 2 | Voltage / oheic-vaiue readngs
Numbe of readings : 30 1=1355v fl
Max voltage : 13.77 voks  Max ohmic-value : 6.8223 m ohms 2= 153852223 Mot
: ; ’ : ; 5.5361 m ohm
Min vokage : 13.02 volts Min ohmic-value : 3.9753 m chms 3=1369y
; e ¢ 6.1803 m ohm
Ave voltage : 1341 volts  Ave ohmic-value : 5.3333 m obwns 4=1324v ~|
{ ] .
Description

This window functions similarly to the previously described Cell Voltage & Ohmic Value Graph.
Instead of displaying individual cell information across the day, the graph displays the most
recent voltage and ohmic value information for all cells in the string. The voltage / ohmic value
reading window in the lower right portion of the screen displays the most recent measured value
from each cell or measurement point on a string.

The X-axis defines the block label name of each cell in the string. The Y-axis displays the
voltage and ohmic value increments.

In the voltage and ohmic value graphs users can click any cells from the graph and get details of
the voltage or ohmic value reading and the hardware location associated for that cell. The data
reading will appear in the lower left area of the status bar and the Cellwatch system hardware
identifier will appear in the lower right-hand area of the status bar. See below:

String: North: 1=1239 v |Port 1, Ctrl 1, DCM 1, Chan 1
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THE HISTORY WINDOW

Accessed by the History drop-down menu.

The history graph provides historical data for each cell, current probe, and temperature probe
monitored. Information is compiled daily at midnight into an average reading for the day and
added to a history file. This graph will automatically display the last 120 days of data by default.
Users can adjust the dates displayed to show all the available data for that battery, or as little as
2 days of data. Users can also select individual cells, strings or batteries to display.

History files can be found in the C:\ProgramData\Cellwatch directory and will be labeled as
HistoryXXXX.his, where XXXX equals the year (i.e. History2014.his will contain data for 2014).

e —_ History data
Cell, string and - controls
battery selection Al ] 1 / Allows the user to
controls .- ST - B select different
Easily select all cells configurations and
in a string or battery. show or hide days in
that range.
Right and left axis
controls §igs
Allows the user to \
plot different data on
the right and left axis.
The Drop-down Menus. S N -
There are three drop-down menus that allow W svistorydata |
access to a number of functions of the History ]
. : Print grap
Graph WIndOW' ng;‘ Print window
op
File. B i R T T .
. e
EXlt ter ' ' ' ' ' ' '
Operating this function closes the History Graph  rin L R R e S e R
Window. This has no other effect on the . ' o ' ' ' '
application.
Options

Show series markers
Each data set of the graph display has a label defining the battery and string name and cell label
of the data set. These can be turned on and off using this function.

Note, if ‘Show All' is selected in the ‘Select Cell to Plot’ the marks are automatically toggled off to
prevent the screen from overcrowding. Users can toggle the markers back on if they wish to do
SO.

Toggle Line/Bar
This graph can be toggled (where permitted) between bar graph style and line graphs styles.
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Undo Zoom

Any zoom applied to the graph window will be removed if this function is clicked. This has the
same effect on the graph window as double clicking or drawing a box with the mouse pointer
from right to left.

Ohmic Averaging

Users can enter an “ohmic sensitivity” when selecting this option. Each point on the graph will be
a rolling average of the number of preceding points equal to the entered sensitivity.

Relative Ohmic Values

The Day 1 reading of each cell (line) will be placed at zero on the graph and all subsequent
readings relative to that. This puts every cell at the same starting point and allows another view
into a system’s trending data.

Interpolate Missing Data

Attempts to bridge gaps in the graph where there is missing data. This can help with readability
since missing data is often displayed as a zero value which can distort the viewing area.

Clear Graphs

This function removes any selected cells or probes from the graph window, permitting the user to
start again and select data sources to graph from the “Select Cell to Plot” area at bottom left of
the window. It is the same as the ‘Hide All' function from the ‘Select Cell to Plot’ area.

Print.

The titles in this Drop-down Menu are ‘print graph’ and ‘print window’. Printing the graph will print
the displayed information in the graph window, while printing the window will print the entire
history window.

Graph Radio Buttons

Users can select which graph to view by using the radio

buttons at the bottom left of the history data window. ﬁ Eil::ia'ue scletcel
Users can overlay multiple graphs (i.e. voltage and ~ Ciftart R
temperature) by selecting the Right Axis and a  Temperalire B atte,ﬁ1 c
corresponding graph. Note that users cannot plot both Battery 1 £

. . "~ Ripple valkage
voltage and voltage, ohmic value and ohmic value, etc...  Nome Battery 2 £

on both the left and right axis. Battery 2 £
[T Advanc

T Left fixis ARight Axis |

Selecting ‘None’ will remove the overlaid graph.

Voltage / Ohmic Value /Current and Temperature / Ripple.

By selection of these radio buttons the selected data can be viewed in graphical form. Each
graph works in the same manner.
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The Information Area

The Graph Area

Configurations:

10/6/2012 to 11/18/2013
FA2I200t0 9/28/2012
1/2/2M0 ta 7/26/2010
FA2EI2007 to 14142010

History data - Woltage

Select dates:

From:

I 7222013 'I

Too

|11.‘1B!2[I13 'I

Lpply

“oltage (V1

rInformation:
Shawing 120
of 406

days data

Show all

rAlarm Levels

I~ Show alam levels

Will nverlay alam level
for multiple selected
jars when they are

st to the same level

8320131
8520134 -
8820131 -
BMO20131 -
9320134 -
9520134 -
9/BR2013

SM02013

ananan

SM220131 -
BHE2013
BATR2013
BHA20131 -
Bl222034 -
B242013 4 -
Bl272034 -
829720134 -
B3120134 -
SMZZ034-
TR R
QT3
SMa2031 -
Q20131 -
Q2420131 -
9/272013 1 -
/292013
10M2013
10/420134 -
10820134 -
10/820134 -
10M12013 4 -
10M 352013+ -
10ME2013 4 -
10ME2013
1072002013
1002302013 -
10/2502013
102712013+ -
10/3052013 4 -
TAR20134 -
420134 -
M/B2013
/82013
THIBEE St sdon sthmndionm At ahrtin cordlnmrl ey
1118201

[=]
g
2
&

The upper half of the information area is dominated by the graph as selected using the tab. The
X axis is labeled by date. These dates commence at the From date to the To date as indicated in
the Select Dates box on the right of the history window.

The data displayed in the graph is the average of the readings taken for each day and for each
data type (Voltage, Ohmic value, Temperature, Current, Ripple Voltage).

To zoom into the graph to see more detail, draw a rectangle using the cursor and left mouse
button from the upper left diagonally to the lower right. The area encompassed in the rectangle
action will be magnified to fill the graphical display window. These instructions are provided in a
pop-box to help the user remember.

To reverse the zooming action, draw a rectangle of any size from the right to the left or double
left click in the graph. The graph will revert to full size once again.

To ‘pan’ the graph area, that is to move the graph image sideways or up or down in the viewing
window, hold down the right mouse button while moving the mouse either up or down or from
side to side. This is particularly useful when zoomed into a complex graph.

Tip: If the label of a particular cell's curve is obscured by another label, zoom in a little to expose
it.

To identify a particular curve among

Key Controls
The control for managing the data view is on the right-hand side of the graphic viewing window.
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Configurations

The Configurations window displays key
changes in the life of the Cellwatch
system broken down by start and end
date.

Such configuration changes occur either
by adding new UPS strings and/or
decommissioning old batteries, or when
batteries or strings are renamed.

Date range selectors

By default, the graph will display only the
last 120 days of data. Additional dates
can be selected using the From and To
date selectors or by selecting ‘Show all’.

Work flow

History data will be grouped and listed by
dates if more than one configuration is
available.

The user should first select the
appropriate configuration grouping that
should be displayed, then select a range
of dates to identify the data range
desired.

=

Configurations

Configurations:
Date ranges for each ey 1.,.”.11

battery configuration

Date range pickers
User can select any
dates between the

beginning and end of —
a confiauration.

- Select dates:
From:
7B
To:

Information /5201 |

System provides
information about how
many days data are
plotted from those
available.

&pol

Information:
Showing 120
of 634

days data.

!

Show all

Alarm levels
Controls the alarm
overlay feature and
warns user when
and why it is
disabled.

Alarm Levels

!

Showe alarm levels

will overlay alarm level
for multiple selected
jarz when they are

set to the same level.

Selecting “Show all’ will display all data available for the selected battery configuration.
If there is only one configuration as shown in the example above, then “show all” will display all

data on the iBMU for this battery.

Dual Axis Plotting

P

Cellwatch has introduced a dual y-axis that allows users to overlap two graphs for the selected

cells/strings. It is often important to analyze more than one parameter when evaluating the

health or operating environment of a battery. The example below displays both temperature and
current readings displayed across 120 days of data.
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Fie Options Print

100

Currert (4)
o

History data - Current & Temperature

wl-
af:
T0F-
604-
50
40 -
R o
20f:
ol

a0
ool
LR
40 4=
a0 -
60 4-

Select dates:

From
7520
To:
17 52001
Apply
Information:
Showing 120

of 305
days deta

(7. ) smeiadia]

Show all

Alarm Levels

Show alaim levels
—

75200
7raiz0f
7i1020]
TH4i20(
0|
7a200201
|
7i201201
artjzof
arai20]
amiz0f
B 00201
aM 3i20]
B/1 Bir20]
&M 9720
gizan0]
aiz5201
aiasz0f
ai3i20]
973520
gm0}
amiz0f
anzizof
an s0{
asar0f
gt iof
arzasz0f
/30,20
1043120
10/5/20
10/9/20
o202
o2
0/18/20
021,20
0/30,20
11/3420

‘Yoltage

Current

Ohrmic walue

Left Axis Right Axis

Select cell ta plot

..or..zelect a battery to plat:

Advanced select mode enabled \
Measurement type selection Battery, string and cell selection
Control buttons for selecting view. Easily plot all cells on an entire
Default view is left axis only. battery, or string, or turn on / off

individual cells.

To select the data you wish to view:

First enter a graphing view by selecting History > View History from the drop-down
menu in Cellwatch. Cellwatch will automatically open in a default view, loading all
available history files.

Next select the battery, string and / or individual cells in the string you wish to display in
the view.

Now, select the measurement data you wish to display associated with the left axis. This
is done by simply clicking on one of the labels shown in the bottom left hand corner of the
view.

Then to select the display for the right axis, press the right axis button in the bottom left
hand corner of the display.

Once the right axis is displayed you may click on any of the options available above the
axis selection buttons to select the measurement data for the right axis. These buttons
may be changed at any time and will automatically update the view immediately after a
change is made.

Alarm Level Displayed on History Graph

By selecting the “Show alarm levels” option on the graphic control screen, high and low alarm
limits can be displayed on a cell-by-cell basis. This view will display an individual cell and the
associated alarm levels.
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The user can walk through each cell one by one by clicking to view the next cell. Multiple cells
can be viewed at the same time however the alarm limits will only be shown if all selected cells
have the same alarm settings.

Alarm levels in red
Dashed red lines make
them easy to
distinguish from cell
data

=X

‘Select Cell / String / Battery to plot’ areas

Unless the history graph is selected from a cell depiction, the default view is the voltage graph
showing the dataset for Battery 1, String 1, Cell 1. Only data sets relevant to the type of graph

selected can be chosen from the ‘Select Cells to Plot window.

Select cell to plot

Str 1 Cell 1 [Data) IIPS-SBYC-2 5k 1 IIPS-SBYC-2 -~
UPs Str1 Cell 2 [Data) UPS-5B80-3 5t 1 UPS-5B80-3
UPS-SB7C-2 Str 1 Cell 3 [Data) UPS-SBIE-2 5k UPS-5B3B-2
UPS-SB7C-2 St 1 Cell 4 [Data) IIPS-SB7B-2 5k 1 IIPS-SB7B-2
LIPS-SB7C-2 St 1 Cell 5 [Data) IPS-SB2A-1 5h1 IPS-SE2A1
IPS-SB7C-2 Str 1 Cell 6 [Data) IUPS-SB7D-1 5t 1 IPS-SE7D-1 -

..or...zelect a string to plot;

_or...zelect a batterny to plot:

! Voltage reading

The Cellwatch voltage
reading for this cell is
shown in black

Select dates:
From:
o
To

1/ /2011

Apply
Information:
Showing 120

of 305
days data.

Show all

Alarm Levels

+ Show alarm levels

[ Advanced select mods enabled

There are three sections in the lower portion of the window that allow users to select individual
cells, strings, or batteries to plot. Selecting a string will highlight and plot all cells within the
string. Selecting a battery will highlight and plot all strings and cells associated with those strings
on that battery. Multiple cells or strings can be selected by simply left clicking to select or
deselect a cell. Users can use the ‘Advanced select mode’ checkbox such that any item
selected, cell, string, or battery, is the only item displayed.

To remove data lines while examining a graph, users can left click anywhere along the line to
deselect or remove it from the graph. To clear the whole graph, use the Options drop-down menu
or the ‘Hide all’ function as illustrated below.

Select cell to plat _.or...zelect a sting to plat: _.or...zelect a battery ta plat:

NDSLUPS St 1 Cell 1 NDSLUFS Str 1 NDSLUFS
NDSLUPS Str 1 Cell 2 MDEIIDE C1r 9
NDSLUPS St 2 Cel | Color : MDSLUPS Sty 1 Cell 1
NDSLUPS Str 2 Cell;
NDSLUPS Str3 Cell' Show al
NDSLUPS St 3Cell | i a

[~ Advanced selectr  Color all displayed ...
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By right clicking on any data set in the ‘Select Cell to Plot’ window a further drop-down menu can
be accessed providing four additional functions.

The selected (right clicked) cell or data set can be colored individually using the ‘Color” function.
Left clicking this menu entry accesses the Windows palette function and another color can be
chosen and applied.

All the cell curves can be displayed together by selecting Show all function. These can then all
be removed leaving a blank graph by left clicking on Hide all.

To change the color of all curves together (to the same color) select Color all displayed and
choose a preferred color from the Windows palette presented.

Note.

Viewing the graph data has no effect on the measurement functions of the Cellwatch system.
Voltage and Ohmic value measurements can be started while the window is open. If the graph
window is left open during the night, the data is updated automatically, at midnight, into the
history file and can be viewed by closing and re-opening the history file.
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THE DISCHARGE FILE

4 Discharge data from file 13-10-24_17-05-29_sh-3b-10.dis =l =0l

Flle Gptions Print Help

Discharge voltage | Cunent and kemperature

Discharge data from file 13-10-24_17-05-29_sb-3b-10.dis

Woltage (V)

Data reacinus

o, select a string to plot o select & batteiy fo plat

SB-3D-115h1 | [5B8-3D-11 -
S8-38-11 5tr1 5B-38-11 Start time:: 17:05:23
SE-3D-105k1 SB-2D0-10
SB-3B-10 5tr1 SB-3B-10 End time : 17:12:14
5B-3D-95tr 1 58-30-9
SB-3B-9 54 1 ~| |56-3B-9 - Number of readings : 193

Select cell to plot

Discharge information

[ Advanced select made enabled

Whenever the discharge current alarm criteria for any current sensor is exceeded, Cellwatch
immediately begins recording a discharge file. During this recording, voltage, current and
temperature readings are taken continuously, as fast as the system will scan the battery string
under discharge. If more than one battery is in discharge, the system will monitor and record all
batteries and record a file for each battery in discharge.

Discharge files are actively saved on the disk as temporary discharge files during the discharge
event. Upon completion of the discharge the files are converted into the discharge file format for
viewing with the File Viewer or within Cellwatch. If a discharge event lasts less than 5 seconds
the temporary file is deleted, but record of the event is recorded in the lodfiles.

If the discharge graph is for a large system and for a sustained period, it can take a little while to
load the graph. In this situation the load status is shown in the center of the status bar at the
bottom of the program window.

Itemns lnaded = 62800

Discharge file location and naming.

The discharge file created during a discharge will be located in the Cellwatch working folder or
directory. It will be named after the start date and time of the discharge and the battery label
given to the battery in the configuration set up. Hence a typical discharge file name will have the
format:

YY-MM-DD_hh-mm-ss_BatteryName.dis
or for example: 01-03-01_12-49-40_Bat20.dis

In the event that a large system has multiple successive discharges, with only short (say 30
second) periods of power on between them, then it may be that the system will not have
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sufficient time to write the discharge files fully to disk before a 2" or 3™ discharge starts. In this
case the later discharge information will be concatenated onto the rear of the appropriate
unwritten discharge file and written when the system has resources to do so.

Consequently after 2 discharges, occurring close together a 32-battery system may have only
written 48 discharge files, but all discharge data will be present.

lllegal Windows characters

If a battery name is created with illegal Windows characters (e.g. < or / or %) then these
characters are removed prior to writing the battery file name. Try to only use letter or number
characters to name your batteries.

Battery name size

We recommend therefore that all relevant data relating to the battery is contained in the first 12
characters of a battery name and the name is restricted to as few extra characters beyond that
number, as can be devised. While longer battery names can be supported (up to 50 English
characters), battery names in other languages such as Korean or Chinese will have to use
shorter battery names.

Discharge Information

The lower right-hand area shows the start time and the stop time of the discharge. This includes
the qualifying time for the discharge to become recognized by Cellwatch (the time in the .ini file).
It also contains the number of readings taken for each measurement point in discharge on the
battery.

NOTE: Variances in the number of readings can be caused by variances in RS-485 distances,
the number of batteries in discharge, and the number of cells monitored by Cellwatch.

The Drop-down Menus  yTTTE—
hoF i i
There are three drop-down menus that allow access to several 5 Op::”s Print =
key functions of the Discharge Graph Window. These are invoked 1 Di Un?;’;e;';s el
in the manner described at the beginning of this book for drop- .
down menus. .: ’7 Clear graphs
. | 15
File
Exit

This function closes the graph window.
Options

Show Series Markers
The labels on the graph indicating the source of the data for each curve on the graph can be
turned on or off by the use of this control.

When all graph data points are selected for display, the labels are automatically turned off to
avoid display confusion.

Undo Zoom

The graph panel zoom feature can be undone by the selecting this function. When selected the
graph returns to 1:1 scaling with the zero-point re-established. This has the same effect as
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dragging the mouse pointer from top right to bottom left or double clicking anywhere on the
graph.

Clear Graphs

This function removes any voltage graphs from the graph window, permitting the user to start
again and select data sources to graph from the “Select Cell to Plot” area at bottom left of the
window. It is the same as the ‘Hide All’ function from the ‘Select Cell to Plot’ area.

Print

Voltage graph / Current temp graph / Print all graphs / Print window

These options allow the user to print any of the graphs. Print window sends the current open
window graph to the selected printer.

The Information Area

The Graph Area

The upper half of the information area is dominated by the graph as selected by use of the tab at
the top of this area. The format of the graph is altered by use of the option drop-down menu. The
X axis is labeled by the reading time, starting at the last voltage reading taken before the
discharge occurred and ending at the last reading the system was able to take during a
discharge. The timing and number of these readings are also indicated in the lower right portion
of the window.

The data displayed in the graph are the readings for either voltage or temperature and current for
the period of the discharge.

To zoom into the graph to see more detail, draw a rectangle using the cursor and left mouse
button from the left to the right. The area drawn will be magnified to fill the graphical display
window.

To reverse the zooming action, draw a rectangle of any size from the right to the left using the left
mouse button or by double clicking the left mouse button. The graph will revert to full size once
again.

To ‘pan’ the graph area, that is to move the graph image sideways or up or down in the viewing
window, position the cursor in the background area of the graph (that is, not on a line or bar of
the graph), hold down the right mouse button while moving the mouse either up or down or from
side to side.

To reset the graph, select the drop-down menu, Options —undo zoom.

Best and worst performing cells at the time of the last reading taken during a discharge are
displayed as the default setting. All other cells will lie between these two graphs. It is advised that
the user open all graphs to show the performance curves of all cells before the assumption is
made that all cells are good.

The Select Cell to Plot Area

Seleet cell to plot or.__select a string to plot: or...select a battery to plat:

Initially there are two curves drawn Top a5 1 Gl =] [Fordars o7 Tondors
. opJars 5tr 1 Cel

in the graph area. Extra cells can be ;E'Sjarsgqgeua [ |

plotted by using the Select cell to : e E

plot area in the lower left-hand
corner of the Discharge graph

¥ Advanced select mods enabled Hald CTAL ta chaose individual cells, hald SHIFT to select a range of cells.
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window. To select a curve to add to the graph hover the mouse pointer over a cell data label and
clicking once. The label should be highlighted to show it is now displayed on the graph.
Repeating this process will deselect the curve from the graph.

Selecting a String will plot all cells on the string in the discharging battery. Selecting the
discharging battery will display all strings and associated cells in the discharge graph. Note that
only cells in the discharging battery will be graphed.

Users can use the advanced select mode to view individual cells or strings. When enabled, any
left click only enables the selected cell/string/battery to be viewed, all other selected items are
deselected.

When a discharge graph is invoked, its default view is the voltage graph showing the highest and
lowest voltage cells at the end of the discharge. Data points on display are highlighted in the
lower left-hand window. By right clicking on any data set in the ‘Select Cell to Plot’ window a
further drop-down menu can be accessed providing four functions.

Each line or data set can be colored individually using the ‘Color” function. Left clicking this menu
entry accesses the Windows palette function and another color can be chosen and applied.

All the cell curves can be displayed together by selecting Show all function. These can then all
be removed leaving a blank graph by left clicking on Hide all.

To change the color of all curves together (to the same color) select Color all displayed and
choose a preferred color from the Windows palette presented.

The Discharge Information Area

Data regarding the start and end time of the discharge is displayed in this area and the number
of readings recorded.

Note.

Viewing the graph data has no effect on the measurement functions of the Cellwatch system.
Voltage and Ohmic value measurements can be started while the window is open. If a discharge
takes place during viewing of the graph window, all data is collected in the usual manner.

Voltage Alarms during a Discharge

Voltage alarms are not uncommon during a discharge event. Remember, voltage alarms are
often set to be float voltage alarms indicating that the cell is no longer at the proper charge
voltage. Cells likely will go into a low voltage alarm during the discharge event simply because
they are no longer at the proper charge voltage.

Following a discharge, it is likely that cell voltages will be reduced considerably. Hence when the
battery returns to a charging state, voltage alarms will still be set to red on the screen until
voltage levels are back above Voltage Low Alarm thresholds AND a voltage scan takes place. To
avoid alarms remaining in a set condition for a long time after a discharge, Cellwatch repeats the
voltage scan at an interval defined in the cellwatch.ini file (by default a scan every 10 minutes).
This retry is repeated until all the voltage alarms are cleared or until the timeout occurs defined in
the cellwatch.ini file (default 60 minutes). For systems in constant voltage scanning mode,
alarms will clear as the voltages increase back to proper conditions.
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SOFTWARE: THE DATA OUTPUT FILES

NOTE. Data files used by Cellwatch are mostly Comma Separated Value (CSV) files.
The iBMU should not be set up to use commas as a decimal delimiter as this will corrupt
all data files and make them useless. Decimal points are indicated with a (.) period.

THE CONFIGURATION FILES

The electronic hardware connected to the Battery Monitoring System consists of a number of
Control Units, TRC units and a larger number of DCMs. To make these into a battery and string
architecture with individual alarm levels and other characteristics requires some form of
interpretive data file. This is the configuration file (batconfig.cfg) and it is created before or at the
time of installation.

The configuration file is a comma delimited text file easily viewable in Notepad or similar text
editing program. If viewing this file, be careful however NOT TO SAVE any changes to the file
that you make as this will destroy the original configuration for the system. This file is stored in
the working directory of the application, normally C:\ProgramData\Cellwatch.

The xcfg file is an XML configuration file that provides Cellwatch additional alarm functions and
settings. By default, this file should always be paired with the configuration file (batconfig.cfg). If
the batconfig.cfg file is modified at any time, the xcfg file should be removed and recreated.

It is highly recommended that all Cellwatch files, including the batconfig files be backed up on a
regular basis.

THE DISCHARGE FILE

The discharge file is created during a discharge and will be located in the Cellwatch working
folder or directory. It will be named after the start date and time of the discharge and the battery
label given to the battery in the configuration set up. Hence a typical discharge file name will
have the format: YY-MM-DD_hh-mm-ss_BatteryName.dis

For example: 12-03-01_12-49-40_Bat20.dis

THE RECHARGE FILE

The recharge file is created during a recharge event. When a recharge file is being created a
small recharge icon will appear in the Battery Tab indicating that the battery is re-charging. It will
be named after the start date and time of the recharge and the battery label given to the battery
in the configuration set up. Hence, a typical recharge file name will have the format: YY-MM-
DD_hh-mm-ss_BatteryName.rch.

For example: 14-07-01_12-50-32_500KVA-A.rch

THE HISTORY FILE.

The history file is in comma separated variable format. This comma delimited file is used by
Cellwatch to record the daily average data gathered on the battery system. The file can be
viewed by a remote computer across a network and should be archived regularly to preserve
data.

History files can be viewed on personal computers by downloading the File Viewer software
available for free from the Cellwatch website.
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THE LOG FILE

These files are created in the \1ogfiles subdirectory of the Cellwatch working directory and
can be opened with a standard text editor such as WordPad or Notepad. The name of each log
file is based on the date it was created.

For example:
c:\ProgrambData\Cellwatch\logfiles\CW20170401.1log

This would be the log file for 15t April 2017 (2017-04-01).

Log files record system events (such as alarm thresholds being crossed), error information in the
case of communication problems, and user changes to the system (such as starting or stopping
the system from scanning or changing alarm limits).

The logging system cannot be disabled, and the files as written with the read only flag set, to
prevent accidental changes.

OPENING DATA IN EXCEL OR OTHER THIRD PARTY APPLICATIONS

All History, Discharge, Recharge, and Configuration files (with the exception of the xcfg file) can
be opened in Microsoft Excel or other spreadsheet-based applications. Simply rename the file
with the file type “.csv”. Some applications may limit the number of columns of data which may
limit the amount of data visible. Applications that run in 64 bit mode often do not have the
column limitations and allow the majority of large data files to be opened (i.e. a long discharge
file with more than 2,000 data points per cell).
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SOFTWARE: DATA MANAGER

In Cellwatch 4.0 a separate database and GUI tool was introduced to store and view your
alarms. In Cellwatch 4.3 this has been integrated into the product and is now accessed through
a web Ul.

This interface allows you to sort, filter and manage the alarm events that Cellwatch captures.
Events can be sorted by type, alarm value, time, start or end date. The filtered and unfiltered
data can be exported to a CSV file.

\ Cellwatch® DataManager
File Actions

Cellwatch® DataManager

ID 4 | Alarm type Battery String Cell/probe Value Start time Duration End style Ack
1155  Low string voltage 1 Top String 26.476Y 2017-05-09 13:22:38 a few seco... Ended =
1154 Low string voltage 1 Bottomn String ‘ 283BBV AAAAA 2017-05-09 13:22:37 a few seco... Ended

1153 Low string voltage 1 Top String 2B4B1V - 2017-04-25 11:17:20 a few seco... Ended

1152 Low string voltage 1 Bottom String . 2647BV ----- 2017-04-25 11:17:19 a few seco... Ended

1151 Low string voltage 1 Top String 28491V - 2017-04-25 04:43:33 a few seco... Ended

1150  Low string voltage 1 Bottom String 26417V ----- 2017-04-25 04:43:33 a few seco... Ended

1149 Low string voltage 1 Top String 25491V >>>>> 2017-04-24 14:25:58 a few seco... Ended

1148 Low string voltage 1 Bottom String 283BBV >>>>> 2017-04-24 14:25:58 a few seco... Ended

1147 Low string voltage 1 Top String 6ATEV 0170423115815  afewseco..  Ended

1146 Low string voltage 1 Bottom String ‘ 26403V 77777 2017-04-23 11:58:14 a few seco... Ended

1145 Low string voltage 1 Top String 2647EV ----- 2017-04-23 11:32:32 a few seco... Ended

1144 Low string voltage 1 Bottom String 26461V 0170423113232 afewseco..  Ended

1143 Discharge 1 Bottom String 1 595A ------ 2017-03-31 20:10:45 a few seco... Ended

1142 Low string voltage 1 Top String 26403V >>>>> 2017-03-31 20:10:46 an hour Ended

1141 Low string voltage 1 Bottor String 28373V 77777 2017-03-31 20:10:46 an hour Ended

1140 High voltage 1 Bottomn String 8 2434V ------ 2017-03-18 17:00:00 2 hours Ended

1139 High voltage 1 Bottom String 6 2419V 2017031817.0000 2 hours Ended

1138 Discharge 1 Bottom String 1 BUEIA ------ 2017-03-18 09:15:44 an hour Ended

1137 Low string voltage 1 Top String 2BAB1Y 0170318091546 4 hours Ended

1136 Low string voltage 1 Bottom String ‘ 28403V ----- 2017-03-18 09:15:45 3 hours Ended

1135  Low string voltage 1 Top String 26461V ----- 2017-03-17 10:16:31 a few seco... Ended

1134 Low strina voltace 1 Bottom Strina ‘ 28481V - 2017-03-17 10:16:30 a few seco... Ended Y

Page 1 of 5 Y » C  Aams1-250f113 Exportas CSY v  Acknowledge v

DEFAULT ALARM VIEW

By default, you'll see the 25 latest alarms that occurred on the system. Use the paging toolbar at
the bottom of the screen to view older alarms and use the column headers to sort and filter your
alarms (more information on these operations is in the following sections).
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FILTERING THE VIEW

Sometimes you'll want to view only alarms of a particular type, or on a particular date range.
Data Manager allows you to filter on almost all of the columns.

Applying a filter
To do this, hover over a column and click the drop-down menu to the right of the column name
which will appear, then choose the Filter sub-menu.

You can filter on multiple columns to further narrow your results.

Start time Duration End style Ack

2017-05-09 13:22:.38 T Sort Ascending Ended
2017-05-09 13:22:37 + Sort Descending Ended

2017-04-25 11:17:20 [ Columns » Ended
2017-04-25 11:17:18 Eifters Bifoie
2017-04-25 04:43:33 a few seco{b After

Important: Once you've applied a filter, the column header will be shown in jtalics to let you
know that there’s a filter applied to your view.

Additionally, the paging toolbar may show a reduced number of alarms:

Page 1 of 3 Alarms 1 - 25 of 70

On this system there are 113 alarms, but only 70 show in the paging toolbar because a filter has
been applied to show only alarms after a specific date.

Clearing a filter
To remove a filter, click on the column’s drop-down menu, and uncheck the Filters menu
checkbox.

COMMON FILTERS

Alarm Types
To view only voltage alarms (for example) use the Alarm Type column.

Specific Battery and String
To view alarms on battery “UPS A" with a string named “1” (where there may be multiple strings
named “1” on your site) apply both a battery filter (“UPS A”) and a string filter (“17).

Over or below a value
To show all ohmic alarms that were caused by values over 10mOhm for example, apply a filter
using the > or < fields on the Value column.

Show only unacknowledged alarms
The acknowledge column allows you mark an alarm as “seen” (depending on your internal
processes). To show only unacknowledged alarms, apply a No filter in the Ack column:
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Duration End style Ack

a few seco... Ended T Sort Ascending I
afewseco.. Ended + Sort Descending

a few seco... Ended [T Columns n
afe / No v Filters

afe  vyeg %

a fow carn Fndad )

Show only active alarms

To show only alarms that haven’t yet ended (i.e. the measured value that caused the alarm
hasn’t left the alarm threshold) use the End style column and apply a filter to show only Active
alarms.

COLUMN DATA TYPES

This describes the type of the data you'll find in each of the Data Manager columns. This applies
to the exported data also:

Column Meaning

A unique number that each alarm is given, starting from
when you reset your database or first installed your system.

Describes both the measurement and whether it was a high
or low alarm that occurred.

A 2 to 3 letter code describing the alarm (i.e. HV for high
voltage).

ID

Alarm Type

Alarm Code (hidden)

Battery | The name (label) of the battery where this alarm occurred.

String | The name (label) of the string where this alarm occurred.

The label of the container (i.e. 1, or 1-2 if spanning is used)
Cell / Probe | or the probe (i.e. Temperature 1) that the alarm occurred
on.

In the case of container alarms will be the first container this
DCM channel is bound to (i.e. an alarm on a DCM that
spans containers 3-4 will be 3).

Cell / Probe No (hidden)

For current and temperature alarms, this will be the index of
the probe on which the alarm occurred.

The value that was measured that caused the alarm to
Value | occur. The instrument under measure (container, probe)
may have changed values since then.
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High Limit / Low Limit (hidden)

These will show the configured alarm limits at the time the
alarm occurred.

Start Time

The time that the alarm condition was detected. It will be
shown to you in the local time zone of the iBMU.

End Time (hidden)

The time when the alarm condition ended or when the
system closed out the alarm. (See the section on End
Styles below)

Duration

The duration of the alarm, or Active if the alarm is still in
progress.

End Style

One of the following values will be shown, describing the

alarm state:

e Active: The alarm is ongoing.

e Ended: The system detected the alarm condition
ended.

e User Ended: The user clicked “Reset alarm indicators”
in the Cellwatch Ul to turn all the cells green and end
any active alarms.

e Ended by System: Cellwatch was stopped while the
alarm was active and so automatically closed it out
when it restarted.

Ack (acknowledge)

This is a flag which you can use as you see fit to show that
an alarm has been “seen” or acknowledged in some way.

SHOWING HIDDEN COLUMNS

Some columns are turned off by default, but you can enable them by clicking the drop-down
menu on any column and using the Columns menu to selectively turn on those columns.

Note however that these preferences will be lost when you close and reopen the Data Manager

interface.

X
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REFRESHING TO VIEW NEW ALARMS

In order to view new alarms that have just occurred, click the reload icon in the paging toolbar at
the bottom of the window:

Page 1 ofs5 ) W | C |Aams1-250f114

Active alarms will be shown with the Active in red in the End Style column:

ittery String Cell/probe Value { Start time Duration End style Ack

Bottom String 1 2.346Y 2017-05-11 13:23:45 Active Active

Tan Strinn PR ATRN 2M7.NR-N9 13-22-3R a fewr aorn Fnded

EXPORTING DATA TO A CSV FORMAT FILE

The data export feature allows the user to export alarm data as a CSV file to create a report or
other data analysis. There are two choices when you click the Export as CSV button in the
bottom paging toolbar:

o Export filtered: This will export only the results of the presently applied filter.
o Export all: This will produce a CSV of all the records in your database.

0 B DTLB0IE T g, Ended

»

Export all
ns1-250f115 Export as CS§ v Acknowledge ~

In either case, the operation could take seconds or minutes to complete depending on the size of
your database and the filters applied.

Choose a file location on your disk for the CSV and then use your standard editing tools.

File encoding: the file will be UTF-8 encoded with a byte order mark at the beginning. This
allows Microsoft® Excel™ to render wide characters (Chinese, Japanese) correctly and is
typically hidden by modern file viewers.
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BACKING UP THE ALARM DATABASE

Users can export their alarm database by first

stopping Cellwatch scanning. Then choose 7ol Alarms | Configuration BMS interface
Download database. from the Configuration menu i/ detect
in Cellwatch. — ; i
View configuration
] ) 1PM
To restore this database in the future, stop Load configuration —_—

Cellwatch and copy the previously saved file to the
Cellwatch program folder and rename it to Reset database..

cellwatch.db3. (You will first need to remove / —_
rename the existing cellwatch.db3 file in that

folder).

RESETTING THE ALARM DATABASE

After commissioning a system, you may want to remove false alarms from the database. This
can be done by completely resetting your alarms database. This may also be desired when a
complete new set of batteries are installed, and the old battery data is no longer needed.

Important: Always make a backup of your alarm database before performing this operation as it
will delete all alarm event information (it will not remove your history, discharge, or log files).

To reset your database, first stop Cellwatch scanning, then click Reset database... from the
Configuration menu in Cellwatch. When prompted for a password, enter the global operator
password: deafcat
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SOFTWARE: CONNECTING TO CELLWATCH CENTRAL

Cellwatch Central is server product offered by NDSL that gives an aggregate view of the data
and alarm state of multiple iBMU systems, in a campus or across the world.

To configure your Cellwatch system to communicate Cellwatch Central, you must:

1. Install the Cellwatch Central software on a server (typically on-premise).
Purchase sufficient container licenses to monitor all of your containers and activate that
license in Cellwatch Central.

3. Know the IP address or host name of your Central server and ensure it is reachable from
the iBMU (i.e. open the appropriate firewall port on the Central server).

Important: The Cellwatch iBMU is responsible for initiating and maintaining the connection to the
Central server and not the other way around (as you would find in a typically SCADA / PLC
architecture where the server polls the PLCs).

You should be able to open a web browser on the iBMU and pull up the Cellwatch Central web
interface. For instance, if your Central IP is 10.12.4.5 and the port is 3000 then the following
URL should work in your web browser: http://10.12.4.5:3000/

SETUP A CONNECTION TO CENTRAL

In Cellwatch, choose Connect to server from the File menu.

1. Enter the host and IP address of your server.

2. Click the “Allow remote connections” (if appropriate)
3. Click the “Enabled checkbox” and hit Apply

4. Confirm the dialog reads Connected to server

Host: |l92.168.1.230 Port: I3000 :I

v allow remote control of this iBMU

[ Connected to server. ]
N

Appl Close
7y PPy

Product Code
Make note of this unique identifier. It will be shown in your Central user interface and will allow
you to recognize this iBMU.

Host and Port
Enter the hosthame or IP address and port of your Central and connection. The host name must
be resolvable by the Cellwatch iBMU.

Remote Control

From Central you can control the state of connected iBMUs (start / stop scanning, set alarm
limits). By default, this is disabled at the iBMU, and to enable it you must check the box Allow
remote control of this iBMU and enter the operator password when prompted: deafcat
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SOFTWARE: | WANT TO...

.. STOP THE INITIAL OHMIC VALUE SCAN.

By default a voltage and an ohmic value scan will llwatc g syste
take place when a sytem first starts. Flle Start/Stop Dlscharge Histary  Scan contral
Swsten active

To cancel the start-up ohmic value scan, the Esc Syst
(escape) key can be pressed to cancel the scan. St S v
Once stopped, the software will cancel the scan 'g‘g:;‘;’;gg EEFET;HE’Q[L%;D:ES:EE A
for all remaining cells and the data will not be
saved.

.. RUN THE MONITORING SYSTEM ONCE AND LOOK AT THE DATA.

The default setting in the application is for the system to start operating with a complete system
voltage read followed by an ohmic value read. Once the system is started, the status window will
indicate what is currently happening in the program.

The status window first indicates a voltage reading taking place. All the visible cell depictions turn
to yellow and in blocks of four, they will become green unless a depiction turns red indicating an
alarm failure.

Upon the completion of a voltage reading, the system commences an ohmic value reading.

When the ohmic value measurement is completed the white status box at the top of the screen
will indicate that the system is running by displaying the time and say that it is currently scanning.
Current and temperature are scanned continuously, as fast as the system will allow, but always
in the background. If all cells or jars measured correctly, all cell depictions will be green.

At this point cell or string data can be accessed using the left mouse button on either the string or
cell depictions.

.. CHANGE THE CONFIGURATION

Configuration files can be modified, but great care should be taken when doing so. The easiest
method is to rebuild the configuration file using the Configuration Builder. This can be done
quickly and easily if the user has a good working knowledge of the Cellwatch installation; for
instance, knowing which control unit is monitoring which batteries and what order to build the
configuration.

If this information is not available, users can modify the configuration file within Cellwatch, but
again great care should be taken as this can alter and even compromise the Cellwatch
configuration file which can disable the battery monitoring system.

When in doubt, contact your installer for assistance in modifying the configuration file.

A configuration change may be required if the user re-names any of the battery hardware to
which the system is connected or if a battery string is added or removed from the existing
configuration.

Great care needs to be taken when altering configuration data, as it is possible to corrupt
or damage the configuration file and disable the battery monitoring system.
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Areas that the user can alter moderately easily....
e The names of the batteries displayed on the screen.

¢ The names of the strings displayed on the screen.

Areas that the user can alter with support from your Cellwatch supplier....

o Changes in architecture of the battery, i.e. adding or removing cells, batteries, or strings
from the monitored configuration.

Areas the user should never try to alter....

o The computer-generated area on the left of the configuration grid. The first 6 columns
colored grey are locked and cannot be edited.

o The next 6 columns, titled CT to HY should not be altered except under guidance from
your installer or supplier.

The areas shown in the screen shot of the configuration grid which is shaded defines the actual
hardware architecture of the Cellwatch system itself and should never be altered. A window lock
is positioned so that the top row remains on the screen at all times and the first six columns are
always displayed. This window lock cannot be changed.

The data in the columns headed Battlbl, Stribl, & Cellbl to the right of the shaded area defines the
names that appear on screen for the battery itself, its strings and each cell, jar or mono-bloc
appearing on screen. The user can alter these with care.

N Cellwatch battery system configuration settings _[8] x|

fry fer [ie [ve [vr fzi T Teattbi [Subi [celibl [BatNo[suNo [ekFr [BkTolver [nv v Thz iz T4l

c_ | 1 | Alpha  Left 1 1 0220 14 12 8 34 ]
B 2 | 2 | Alpha  Right 1 2 0220 14 12 8 34
o = 1 13 Alpha 1 1 0220 14 12 8 34
| 12 4 { Alpha 1 2 0220 14 12 8 34
c__ 3. o | | Beta  Notth 2 1 0220 14 12 8 34
© (RN { S | Gamma| South 3 1 0220 14 12 8 34
C__ [ _ Beta 2 1 0220 14 12 8 34
| | - i S o Gamma 3 1 0220 14 12 8 34
z AREE  Alpha 1 1 1 0220 14 12 8 34
ZE 2 2 ~ Alpha 1 1 2 0220 14 12 8 34
.. 13 3 Alpha 1 1 3 0220 14 12 8 34
2o 4 4 Alpha 1 1 4 0220 14 12 8 34
2o 1 1 ~Alpha 1 1 5 0220 14 12 8 34

The screen shot above shows a 3-battery system (Alpha, Beta & Gamma) where the first battery
has 2 strings (Left & Right), while the other batteries have 1 string each (North & South). All 4
current and temperature sensors are utilized. These would appear on screen as follows ......

UPS Battery system

W Battery: Alpha: 3504 | M attery: Beta:  -0504 | [l Battery: Gamma -1.504 |
Stiing: Left: 21269 v  Sting: Right: 212.71 v I

DON'T FORGET - if you change the configuration file you may corrupt your History file. Adding
extra hardware does not guarantee that you will capture the measurements in History. If in doubt
— rename the History file so a new one is started.
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.. REVIEW THE DATA FROM THE SYSTEM ACROSS A NETWORK.

Data files can be read off-line from the Battery Monitoring operation of the BMU. Copies of the
*.his and *.dis files can be copied to another machine and viewed with a copy of the File Viewer
or the Cellwatch Demo software.

Always copy the *his file to a local directory for viewing. This helps ensure that you back up
your battery data and secondly gives you access to the data when you are not on the same
network as the iBMU.

If File Viewer is installed on a laptop or desktop system, the files can be opened simply by double
clicking on the file. If you are using the Cellwatch Demo software, we recommend running a
copy of the demo software in the working directory of the files for quicker access.

Remote Desktop can be used to view live data as it occurs on the screen of the iBMU. Again, a
network adapter or modem will need to be installed. Lastly, data can be reviewed from several
different methods. They are:

e Remote Desktop

o Webpage interface (discharge and history files are located at the bottom of every page)
e Modbus TCP/IP

e SNMP

e Cellwatch Central

. RECEIVE OHMIC VALUE ALARM NOTIFICATIONS LATER IN THE WORKING DAY (I.E.
DELAY THE OHMIC VALUE SCAN)...

The ohmic value scan normally runs at midnight. When the ohmic value passes the alarm criteria
Cellwatch will notify the user. We understand that users may not like to learn that a jar has
passed from 3.99 milli-ohms to 4.01 milli-ohms at midnight.

A feature has been built into Cellwatch which allows the user or installer to delay the first ohmic
value scan of the day to any time later in the day (defined in minutes). To do this, determine what
time you want the scan to take place (say 8:15 am) and convert that to minutes delay past
midnight (in this case, that would be 495 minutes).

Perform the following steps:
1. Stop Cellwatch scanning in the GUI and quit the GUI.
2. Stop the Cellwatch service (see stopping / starting Cellwatch service)

3. Edit the Cellwatch INI file (in c:\ProgramData\Cellwatch\cellwatch.ini):

[Program settings]
Minutes into day for scan=495

4. Start the Cellwatch service (and optionally re-open the GUI)

Warning: If a number is used larger than 1,440 (the number of minutes in a day) then Cellwatch
will be delayed into the following day.
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... BACK-UP MY DATA

....................

....................

E] 01-08-04_17-12-38_Battery 1.dis
n batconfig.cfg
n Cellwatch.exe

2] history2001. his

It is important that data is backed up regularly to avoid loss of important historical information and
to ensure that the configuration files are recoverable in the unlikely event of a hardware system
failure.

If a network is available, the “Download System Data” option in the Configuration menu will
create a Zip backup that should be copied to a second machine’s archival area on the network. If
manual backups are being saved then the discharge (.dis), recharge (.rch), history (.his), log,
daily, configuration (.cfg and .xcfg), and initialization (.ini) files can be found in the working
directory c:\programdata\cellwatch.

...START OR STOP THE BACKGROUND CELLWATCH SERVICE

In order to reload a new INI file (typically with settings that cannot be changed via the Cellwatch
client interface) you must restart the Cellwatch service.

To stop the Cellwatch service: Type WIN + R to bring up the run dialog.
Type: services.msc and press ENTER

This will show a list of all the background services on your computer.

Locate the Cellwatch service entry and right click, then choose Stop Service.

PoObN -~

To start the Cellwatch service (after making changes to the INI file):
1. Follow steps 1 — 3 above.
2. Choose Start Service in step 4 instead.

|
Services — | X
File Action View Help
& m EHd= HE »enwp
.. Services (Local) . Services (Local)
7 .
Cellwatch Name Description ~
‘&l Bluetooth Support Service The Bluetooth service supports discovery and association..
Stop the service ol . . : :
Rt thecatics oy Bluetooth User Support Service_9bcle The Bluetooth user service supports proper functionality ..
& BranchCache This service caches network content from peers on the loc.
&) BrYNSvc
Description: o £ Capability Access Manager Service Provides facilities for managing UWP apps access to app ..
Cellwatch battery monitoring 2 .
5 CaptureService_9bcle OneCore Capture Service
background service. .
p* 4 Cellwatch Cellwatch battery monitoring background service.
& Cellwatch Central Monitor multiple Cellwatch BMS systems.
Gk Cellwatch Central Datastore
&} Certificate Propagation Copies user certificates and root certificates from smart ca.
& Chrome Remote Desktop Service This service enables incoming connections from Chrome ..

Figure — Showing the Cellwatch service highlighted.
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SOFTWARE: OPERATION AND SET-UP OF ALARM FUNCTIONS

Introduction

Battery powered UPS systems rely upon the integrity of the batteries to be able to support the
UPS when utility power fails. Therefore, control circuits in the UPS monitor the overall voltage on
the battery and try to maintain this voltage at the defined ‘float charge’ voltage. With regular
maintenance of the UPS, these systems can generally be relied upon to maintain the overall
string or battery voltage within defined limits. Most UPSs have the facility to indicate locally and
remotely, if the overall battery voltage cannot be maintained within the defined range.

Unfortunately, this level of control and indication cannot show if individual elements (blocs) of the
battery are performing poorly but only string level information. To obtain this greater level of
information requires a battery monitoring system.

Cellwatch™ provides the means to comprehensively monitor the condition of each bloc in a
battery system by regularly monitoring the voltage and ohmic value of the blocs or jars. It not
only presents the user with snapshot information on the status of each bloc, but also provides
access to historical data for these blocs.

Because of the level of detail available from the system, and because battery faults have varying
degrees of significance, Cellwatch™ is designed to be used in an interactive manner. The
predominant output from Cellwatch™ is the visual display.

The graphical user interface presents a simple way of determining the status of the monitored
blocs, and it also gives summary information at string and battery level.

Alarm Indication Philosophy and Implementation in Cellwatch™

The alarm notification philosophy adopted in Cellwatch™ compliments the monitoring
philosophy, by comparing individual bloc parameters to their associated alarm level settings.
Any excursions outside the defined limits are then highlighted graphically for the user.

The parameters that are monitored against defined alarm levels are:

Edit global alarm settings

e Bloc (or jar) and String Voltage — upper

[ Temperature [°C ] ~Woltage [V ] [~ String voltage [W]

“Rinple volkags i

& lower voltage limits are specified Wohint [ 3] || Hohimt [144 3] | Mokt BT 3 o QM]_E
e Bloc (or jar) Ohmic value — upper & towbmt [0 3 || Lowimt [17 3] | Lowit 5 Sy

lower ohmic value limits are specified e Besstl Guph Beseldl Hoset
e Temperature - upper & lower temperature ol = Dfmicvae (mOhm|— -Rechaige ()

limits are specified gedorten [0 5 || Henimt [T 3] | TR 3
e String Current - upper & lower string b [ E || w2

current limits can be specified e o o .
e String Voltage — upper and lower string

voltage limits can be specified JES S RN
° String Rlpple Voltage (EXt Feature) - [These valugs wil be applied acrass the entire system,

upper string ripple voltage limits can be specified
String Recharge Current — lower limit or minimum current required for detecting recharge
current can be specified
These seven settings are shown in the ‘Edit global alarm settings’ dialogue box illustrated above:

If ANY of the monitored values drift outside the defined alarm levels, an alarm condition will be
indicated.
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For example, if the voltage or ohmic value on any one bloc should go higher than the High Limit
OR Lower than the Low Limit, then this will be indicated by the bloc depiction turning from
GREEN to RED. Atthe same time, the indicator on the tab for the String and Battery that
contains this bloc, will change from GREEN to RED, and the dry contact associated with Voltage
or ohmic value, will be activated.

The purpose of this philosophy is to alert the operator of the battery system, to a potential
problem that requires further investigation. To gain more information about the cause of the
alarm requires the operator to interrogate the Cellwatch™ system — either locally or remotely.

The benefit of this detail approach over the more global ‘overall string’ approach is that the
operator is encouraged to ascertain the nature and severity of the problem, rather than (perhaps)
dismissing it as inconsequential.

SETTING THE ALARM LEVELS.

Temperature

This is the easiest alarm to set. The standard operating temperature for a lead acid battery is
25°C (77°F). For every 8°C (15°F) increase in temperature the battery can experience a 50%
drop in life expectancy. Similarly, the performance measured as a percentage of available
capacity falls off rapidly as the temperature is reduced. At 10°C (50°F), battery performance is
down to 85% to 90% compared to that available at 25°C.

Therefore, both upper and lower temperature alarm limits should be programmed in Cellwatch
and both manufacturer’s specifications as well as the planned capacity and capability of any
temperature/environmental control systems should be taken into consideration. Cellwatch can
operate either in Celsius or Fahrenheit depending on what the users has selected on the
desktop. By default, all temperature readings are recorded as Celsius and are converted to
Fahrenheit when a user views a history file.

DCM Temperature (Requires DCM 5 T)

Cellwatch 4.2 provides the feature of temperature probe readings on the sense wires for each
channel measured. The temperature sensors on the DCM 5 are connected to the negative post
along with the sense wire for voltage and ohmic readings. Post temperatures are recorded for
each cell/jar and therefore each cell/jar will respond independently to the temperature alarm
settings. The temperature alarms will trigger according to the alarm value defined in the
String/Battery/Global settings. This means the temperature alarm may be active for an individual
or a subset of jars without the string or ambient alarm activating. This alarm value is vital for
providing Thermal Runaway detection in an open rack environment where the temperature of
each jar needs to be individually monitored.

Current

The standard Cellwatch current probe can measure up to 1000 amps DC. The current probe is
capable of withstanding 1,500 amps before saturation. Attempting to measure low charge
currents below 10 amps accurately is almost impossible with such a wide range device.

Discharge

We recommend setting the “Discharge greater than” value to approximately %2 the actual load
current of the string. This value is used to initiate the discharge scan routine. If the minimum
maintained current conditions defined in the cellwatch.ini file (default value is 5 seconds) are met,
the discharge alarm will be initiated, and the resulting discharge file will be saved. The value
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should be determined by looking at the actual and not theoretical or designed loading of the
string and the UPS or perhaps by reviewing the capacity of the battery as a whole. If the value is
set too low, load fluctuations, electrical noise and phase changes in the UPS may cause
numerous ‘nuisance alarms’ to be triggered. These would be short meaningless data files that fill
up the HDD of the system and trigger alarms, if connected.

Instead, set a value (most often above 50 amps) that represents 50% to 75% of the typical string
current in a discharge. Take the load rating of the UPS, divide it by the number of strings being
monitored, and then divide it by the string voltage to give the typical string current. This value
can be configured as a system alarm or for individual batteries and/or strings.

Take a 300KVA UPS with 2 x 480V strings. 300KVA equals 150KVA per string. Divide each
string rating by 480 volts and we get 312 amps. Use 50% of this (156 amps) as the discharge
trigger value.

Remember, as the string voltage diminishes under load, the current will always increase (along
with temperature) which ensures that the end of the discharge is always captured.

Recharge

A jars performance while on load and its response time to a recharge Flecharg:E detected an 1
current gives greater visibility into the health of a jar. It is possible for a
jar or string to perform as expected during a discharge but respond
poorly to a recharge current. Cellwatch 4.2 creates a separate — UPS Batten system ——
recharge file to show a strings performance following a discharge

event. When the positive current entering a string exceeds the preset i Battery: 1 8l
charge alarm limit, Cellwatch will begin writing the recharge file. The E2 Shing: 1 27 1
voltage will be recorded for each jar, including temperature for each jar '
if using a DCM 5. String current and string temperature will also be
recorded during the recharge period. The software will indicate the recharge event with a small
recharge icon in the battery and string tab.

Voltage.

Low voltage.

The low voltage alarm is intended to indicate a bloc, cell or jar whose voltage is sinking while on
float charge due to a short or partially short circuit cell. Low voltage alarms indicate improper
charging of a cell which can indicate improper string voltages, imbalance in the string, or failing
cells. While it can be temporarily used as a terminal voltage indicator for battery tests, the alarm
is NOT intended to be configured as a low discharge voltage alarm setting indicating terminal
voltage for cells in a discharge. A typical low voltage value for alarming can be determined from
either looking at manufacturer’s specifications or reviewing a voltage scan for the string and
selecting a value based on average bloc value and taking into account minimum voltages. For
example, consider the following string graph:
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E‘ Last readings for all cells on Battery: Support UPS B, String: Y Bottom [_ O] %]
File Graph Options  Prin

Waltage & Ohmic-value Ohmic-value |

“oltage only

M Cell voltage

w

R

wottage (V)
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T

1 2 3 4 5 E T 8 g 10 1 12
All cells in this string

Sting data : Battery: Support UPS B Sting: ' Bottom———————————— “oltage / ohmic-walue readings
Mumber af readings : 12 1=227w
0.3906 m ohrn

May voltage : 2.30 volts M ax ohmic-value | 0.4221 m ohme 2=230v

0.4032 m ohrm
3=229v

0.4095 m ohrn
4=

22Ev =l

|Chck on a bar to display cell voltage here . . . |Ce\| hardware displayed here . . . o

tdin voltage : 2.24 valts tdin ohmic-value : 0.3402 m ohms

Ave voltage : 2.28 valts Awe ohmic-value : 03917 m ohms

This is a typical string voltage graph and shows an average voltage of 13.47 volts — a per cell
value of 2.25 volts. Manufacturers such as C&D Technology recommend a low voltage limit of
2.16 volts per cell or 4% drop in voltage. Therefore, selecting a voltage level of 4% below this
average voltage (12.93V) would provide good voltage alarm sensitivity while not presently
causing an alarm trigger (in the above example the present lowest voltage is shown as 13.11v).

High Voltage.

VRLA jars or blocs can develop high float voltages prior to failure due to open circuit or partially
open circuit cells, although this is seen less often these can be very damaging failure
mechanisms. Manufacturers may recommend a figure as high as 9% over average as an
indicator of problems. For charging purposes, we recommend a number based upon 105% of
average value to pick up high float values while still avoiding false alarms.

Most manufacturers will recommend a maximum float voltage of 2.26 volts per cell. Follow
manufacturer recommendations for setting a high float voltage. It is not recommended to set the
alarm limit to the equalization voltage (typically 2.3 volts per cell) as equalization settings are
typically temporary.

Ripple Voltage (Requires DCM 5 - Extended Feature)

High ripple voltages can indicate that the UPS has failing components. Large ripple levels can
cause damage to a battery over time. Some batteries may respond different than others to high
ripple voltages. Many manufacturers and some standards bodies recommend a maximum ripple
voltage of .5% of the output voltage of the UPS. For a 540 DC Float Voltage, the recommended
AC ripple alarm would be 2.7 Volts. Little to no ripple voltage is always preferred for the DC
battery.

As an extended feature, this feature requires both DCM 5 and an activation code.
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String Voltage

A string’s overall voltage can be an indicator of voltage imbalance in the string or improper
settings on the UPS charger. String level high and low voltage alarms allow for warning based
solely on the charge status of string. This can help prevent overcharge and undercharge
situations. Small increases of voltage on individual jars may not trigger a per cell/jar alarm.
However, the change in overall string voltage can be identified independently and corrective
action taken before the battery is damaged.

Alarming in Constant Voltage Scanning mode

Because cells can quickly change in voltage by several millivolts, a new alarming algorithm has
been introduced when in constant voltage scan mode.
A cell must remain above the alarm threshold for 5
scans (default setting) before an alarm is considered
active. During this qualification period, the cell will
remain green, but the hover hint will indicate a delay
alarm is about to occur.

1
Woltage = 5,761y (delayed alarm) @ 03:42
Ohmic value = 2.7594 michm

@ 00:00

Users can see the delayed alarm status (via the hover hint), but the log file, emails and relays will
not be triggered until the 5-scan threshold has been passed.

The same logic applies when an alarm clears and the cell transitions from the alarmed (red) back
to the non-alarmed (green) state.

Ohmic Value

Ohmic value alarms indicate changes occurring within a cell. There are many issues that can
cause changes within the ohmic value of a monitored point. If an ohmic value issue is identified,
first check the link and verify the torque of the connection. If the ohmic value does not change
after the torques are verified, then the cause is likely due to a change within the cell. Changes
can be attributed to micro-fractures within the cell, corrosion of the grid, loss of electrolyte, a
decreased reactive surface area, or a number of other issues.

High ohmic value

High ohmic value (or impedance or resistance) is the best and most important indicator of battery
health. Generally, the ohmic value will rise before the float voltage begins to deteriorate; the two
changes often (but not always) go hand in hand.

X
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Bl L#]Last readings for all cells an Battery: Support UPS T, String: ¥ Top
L File Graph Options  Print
1

 Voltage & Ohmic-value | Voltage | Jhmic-value |

Ohrnic-value only

1 Cell ohmic-valus

0

Ohmic-value (m Ohms)

o

&

o
Py

o
N

o

3 7
All cells in this string

Stiing data : Battery: Support UPS T String: ¥ Top—————————— Vokage / ohmic-valus readings
Number of readings : 12

=227
0.4363 m ohy
Max voltage : 2.29 volts Max ohmic-value : 1.2458 m ohms =229 e

@

=229v
Min voltage : 215 wolts Min ohmic-valus : 0.3922 m ahms: = 20249410 m ohm
Ave volkage - 2 27 volts Bure ohmic-value - 0 E401 m ohms = 202871 lB m ohm

- |click on & bar o display cell chmic-value here . . . [Cell hardware displayed here . . . Y

In the example shown above all the ohmic values are between 0.29 milliohms (mOhms) and 1.25
mOhms. The average ohmic value is 0.39 mOhms. Anything immediately above 25% of the
average of the string should be noted and evaluated. In the example above, this would indicate
an average string alarm setting of 0.49 mOhms. In the example above cells 3, 6, and 9 all exhibit
a higher than average ohmic value. Setting a string level high ohmic value alarm to 0.49 mOhms
will cause cells 3, 6, and 9 to alarm.

NDSL recommends a value between 20% and 25% of the average. Some manufactures
recommend a value much higher than 25%. A 20% change in an inter-tier or inter-cell strap can
be considered significant. As this is included in the ohmic value measurement for Cellwatch, we
recommend first checking the torque of an alarmed cell to determine if the increase in ohmic
value was related to the connection. If the ohmic value does not decrease back to normal, then
the jar has increased in ohmic value and should be monitored closely or considered for
replacement. A higher than 25% value can be used but many factors should be considered
when using alarms this high.

Factors to consider when setting higher alarms:

¢ Consider the amount of acceptable risk. A dropped load is a significant event. Cells that are
higher in ohmic value pose a higher risk for being the points of failure during a discharge.
Higher alarm settings could put the customer at higher risk.

o Consider budget concerns. Replacing individual cells or entire strings can be expensive.
Alarms can be used to help plan ahead for which jars that will need to be replaced. Always
monitor the rate of change of a cell to determine if it needs to be replaced immediately (i.e.
this week) or later (i.e. a couple of months out).

o Consider the time required for replacement of a defective cell. Many users may have to wait
days, weeks, or months to replace a failing cell. In these cases, a conservative alarm is
suggested (20-25%) as this will help ensure the customer has enough time to react. Other
users are able to replace a cell in a couple of hours then higher alarms (25+ %) may be
suitable.
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For best practice individual alarm settings should be configured for each monitoring point by
adding this string average percentage to each channel. This ensures that all monitoring points
must change the same amount to indicate an alarm. See Auto Set below for instructions on how
to quickly configure this setting.

Low Ohmic value

Cells will drop in ohmic value as sulfates dissolve off the plates and revert back to the electrolyte
solution. Low ohmic value blocs are seen less often than high values and often go hand in hand
with high voltages. We recommend a value of between -20% and -25% of average.

Auto Set Ohmic Alarms
Automatically set individual ohmic value alarms for each cell.

Without proper alarm setting, the Cellwatch system cannot ensure accurate detection of failing
jars. The ‘Auto Set Ohmic Alarms’ feature uses actual ohmic value readings and sets alarms
based on industry accepted algorithms. As shown in the illustration below, there will often be
variances in the ohmic value of cells in a string. This can be due to differences in the jar ohmic
value or variations in the cell interconnect straps due to length, corrosion, and even torque.

While setting baseline alarms for the string is still an acceptable way of monitoring overall string
health, monitoring the individual ohmic values allows users to better see changes in the
individual cells.

In prior versions of the Cellwatch software, the alarm levels for individual cells could be adjusted
to accommodate large inter-cell links, but it required a skilled installer and a great deal of time.
To reduce the amount of time required, and to minimize the risk of human error during the alarm
setting process, Cellwatch 4.0 software will automatically determine the appropriate alarm levels
and set the alarms based on an NDSL verified algorithm built into the software.
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The ‘Automatic Ohmic Alarm Setting’ feature sets individual jar alarm settings automatically. It
can be run across the entire system or may be utilized on a string-by-string basis.
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This feature is intended for new batteries and/or new strings added to a mixed battery (one
having both new and old strings). It cannot be run system wide on a system with more than 35
days of data. In this situation, it must be run on a string by string basis.

NOTE This feature should only be run by trained Cellwatch Installers.

Prerequisites for Automatic Ohmic Alarm Setting

Prerequisite conditions have been established to ensure alarms are not set improperly and are
stated at the beginning of each of the two options below. Please read these conditions carefully
to ensure you understand the features operation and restrictions before using this feature.

Scenario 1: New Installation (New Battery)

This option was designed for new installations that may contain multiple jar types (2v jars, 12v
jars, and even 16v jars) on the same Cellwatch system.

This option will automatically set the alarm level for each jar on each string on a Cellwatch
system.

Prerequisites

e Atleast 1 ohmic value scan has occurred
An initial ohmic value scan occurs after the Cellwatch is started and the ohmic data is
required to run the Alarm Autoset feature.

It is good practice to verify the ohmic data of the initial reading for anomalies (for instance, jar
straps may need re-torqueing). If anomalies are found, they should be fixed and a new ohmic
scan performed.
¢ The Cellwatch system has been running for less than 35 days.
This is a protection mechanism to ensure this feature can only be used for new batteries
that do not have greater than 35 days of cumulative ohmic value history data. This
ensures that users do not automatically reset alarm levels for mature batteries and/or
create alarm levels that are beyond acceptable levels for the individual jars.

o The feature has not been previously executed
A system wide ohmic alarm Autoset operation should only be run once. Running this
multiple times over the life of the battery will continually adjust the alarm limits beyond
what is considered acceptable, potentially masking alarm conditions. Cellwatch has built
in safeguards to prevent this from happening.

All existing ohmic value alarm settings must be set to the same level, within each string or not
programmed.

To activate ‘Automatic Ohmic Alarm Setting’ | Alarms  Configuration  BMS inte
click on the “Alarms” menu option located in
the top menu bar and then select “Autoset
system alarms” from the drop-down menu.

Set global battery alarms

Audible alarm

Reset alarm indicators
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To ensure this is not run by an untrained or x|
unauthorized user, a password must be
entered to continue. .;j-ri'f;! Enter user password

] [: | Cancel |

After entering the password select OK. If you do not have the password, the function will
not execute. Select “Cancel” to return to the Cellwatch main screen.

NOTE The default password is deafcat

Check for ohmic data

If no ohmic value information is present, or
if the ohmic value scan has not yet
completed, the following warning will
appear. .
Simply click OK and allow the ohmic scan ! -
to complete (if it has already started) or '

manually perform an ohmic value scan

using the Scan Settings drop-down menu.

More than 35 days of data

If the Cellwatch system has more than
35 days of ohmic value reading data,
you will be prevented from continuing }
(see right) | Aport |
You can still use the Per-String
Autoset feature (see Scenario 2,

o You cannot run this tool with more than 35 days of data.
Please run autoset on a per string basis by right dicking on that string.

below).
Alarms must be the same on
ea_Ch_ s_t"ng_ 1 ‘We have detected unigue (ber jar) alarm settings on one or more jars,
If individual jars have already ! '
: Please set all ohmic alarms on the string(s) yvou wish to calculate
had manual ?Ia.rm Seﬂ:mgs to be the same and run this again,
configured within a string, the
function will not execute. All
alarm settings within a string

must be the same value.
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Check for anomalies A Caution - Anomalies detected
Finally, the system will
check for any jar

9 Cells were found with high readings. This can result from installation
readings that deviate

{cables, torque, etc.) or because they are Failing.

from the String average. Battery Skring |Jar |Pr0blem
This verifies that 1 1 1 Chrnic value tao hight 3,654 mOhms
anomalous Cond|t|ons (a 1 2 1 Ohrnic value too high: 3,654 mOhms

poorly torqued tab or a
failing jar) are not about
to be masked by the
alarm Autoset » P

Please indicate acceptance of the risk in runming this fool Save to Deskiop l

fUnCtionaIity. under these conditions by entering wour name below.

Your name: |

Abort I Continue |

HINT Use the Save to Desktop button to export a checklist of the anomalous jars for
investigation and resolution prior to continuing with this feature.

If all of the prerequisite conditions have been met the following prompt will appear. The default
setting is 25% above the string latest ohmic value recorded by the Cellwatch system. This
setting can be changed by unchecking the ‘Use default values’ box.

For new strings, Cellwatch recommends an alarm setting of 20% to 25% of the original ohmic
value of the cell.

NOTE: When using Cellwatch on older strings, it is recommended to use a lower percentage for
calculating alarm levels. A more acceptable value would be 10% or lower depending on the age
of the string.

Press ‘Continue’ to set the alarms for all battery strings currently configured on the Cellwatch

system.
A Calculate alarm levels N o ] |
f 3 '-.I This form will automatically set the ohmic value alarms for each cell on:
Custom alarm percentage W Allstringsin the system

Customize the alarm threshold
in aging cells where higher
sensitivity is needed.

The high alarm for each jar will be set individually and the low alarms
will be set to a common value,

Percentage

s
-

[~ Ohmic alarms
%
¥ Use default values

Enable custom alarm percentage

Uncheck this box to input a custom m e |
alarm percentage. _
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All alarms for all battery strings will be
programmed at the calculated level, using
the selected percentage above the current
measured ohmic reading.

Once the alarms have been set a dialog
will appear informing the user that the
alarm levels will be automatically
recalculated in 35 days’ time (right).

Ohmic levels have been calculated and set,
These levels will be automatically recalculated in 35 days
time provided that no ohmic alarms occur during that peried.

| oK

Recalculation after 35 days

The Cellwatch system will count 35 days and then the alarms will automatically be recalculated
without user intervention. During the first 30 days of a battery installation it is not uncommon for
cell ohmic values to drop slightly due to the charge process and settling of the cells. This new
baseline ohmic value is taken into effect and recalculated automatically without user intervention.
After 35 days, the Cellwatch system will automatically recalculate the ohmic alarm settings for all
jars on all strings based on the new measurements.

IMPORTANT

This feature will not run on any strings on which there was an ohmic alarm during this 35 day
time period (or if there are active ohmic alarms).

The Cellwatch system will inform the user if any alarms are present and will record this
information to the Cellwatch log file.
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Scenario 2: New Strings on an Existing Cellwatch System

Prerequisites

o At least 1 ohmic value reading has been taken. The initial ohmic value scan occurs
anytime Cellwatch is started. Cellwatch must have this ohmic value data to run this
operation. All existing ohmic value alarms on the string must be set to the same

level.

e There must be no ohmic alarms on this string
Unlike the system wide Autoset, when running on a per string basis, there must be no
ohmic alarms on the target string. To clear active alarms either:
a) Adjust the alarm levels for this string and manually perform a new ohmic scan or
b) Click the Alarms menu, then click Reset alarm indicators (Note: this will clear all
alarms on the system until the next scan)

Regardless of the length of operation or the volume of history data available, there is an option
for running an automatic ohmic alarm setting for individual strings. This feature is intended for
new strings added to an existing battery or Cellwatch System and can be used at any time to set

the ohmic value alarms.

NOTE This feature will only run for the individual string and not the entire Cellwatch System.

To access the feature, right click on the
string tab for the appropriate string and
click on “Autoset string ohmic alarms”

If the Autoset function has already been
executed the warning shown to the right
will appear.

Regardless of the
amount of Cellwatch
ohmic data available
for the string, this
feature will execute.

Set global alarms

Set alarm limits for this battery only

Set alarm limits for this string only
string ohmic alarms

Enable

[isable
Warning

' This tool has already been run once on this systerm,
M Rurning this tool again may mask cells that are beginning ta fail,

This is only recommended for newdy installed
stritgs and should not be run onolder strings,

Ok I Abort

A Calculate alarm levels

®  This Form will automatically set the ohmic walue alarms For each cell on:

\'!/ Battery: 1{#1), String: 1{#1)

The high alarm for each jar will be set individually and the low alarms
will be sek ko a comman value,

~Chic alarms —

Percentage

v Use default values

Abort I Conkinue |

This does not prevent the user from running the feature. It is to prompt the Cellwatch installer
or user to evaluate the age of the strings being monitored and ensure this string is a new string
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being configured and not an aging string. Running this feature on aging strings will adjust
alarm levels and can mask failing cells. By selecting “Ok” the feature will continue.

Note the controls are mostly the same for the string level activation and the controls for new
battery settings. The only difference is that the string being set is identified and the feature will
only run on a single string at a time. The user can proceed using the default settings or can
select an alternative percentage by deselecting the default option and adjusting the
percentage before continuing

As with the New
Battery option the .

i y - Ohic levels have been calculated and set.

SyStem will hese levels will b I IcLlated d
. These levels will be autormatically recalculated in 35 days
aUtomatlca“y set the tirme provided that no ohmic alarms occure during that period,

ohmic value again in

35 days.

Special notes for Ohmic Value Alarms

Unique alarms

If the alarm limits are shown
grayed out as in the illustration —Temperature [°C1——— [Waoltage (W]~ ~String voltage (Y

on the right, this is caused b

an alarmghaving been set fog’a Highiimt AL 3] Hightivit  [2200 2] | | Highimit  [230 2

string or a bloc that is different o Bl Lowlimit  [2000 3] || Lowimt [240 3
to the rest of the battery.

Alarms can be set up for the Graph Fezet all Graph Beset all Fezet all
entire Cellwatch system (all [ R e i e e =

batteries), differently for each aoen 2| | Hoimt [ 3

battery, different for each string s N

or different for each cell. i | El Lowimi | El

To identify which string or cell Graph Fesetal  [Graph Feset l

has been set differently, select

‘Graph’ or left click in the o | camcel |

grayed out, white, alarm value
data box in the alarm setting
window (right). This will bring up an alarm graph showing all alarm settings on the battery.

|These walues will be applied across the entire system,

To cancel all special alarms and reset all values back to the value set for the first channel of the
first DCM on the entire system, select ‘Reset all’ or press the Ctrl keys while left clicking in a
white data box. You will be prompted for a password to reset the alarm indicators. The
password is deafcat.
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Repairing ohmic values

Sometimes the [Lrasary it e Rt _E =loix]
electrochemical
deterioration of a bloc can
be temporarily halted as a : sl data Ohlc ahe
result of a significant event A ‘ R R
such as a discharge and

recharge. This can have 3
the appearance of repairing
the high trending ohmic
value bloc. This is usually
not the case. Pretty soon
the bloc will pick up its
deterioration where it left
off and continue its journey
to be the weakest link in
the battery chain. Change
the block after reviewing
the history for the failing
bloc. To the right is an
illustration of the history for
bloc 30. It shows that events on the 13" April and again on 27" April caused significant
improvement in the ohmic value of the bloc. However, as can be clearly illustrated, the trend
always reverts back to an upwards trend.

o

Cel 47 (Data) = Ohic-value (m Ohms)s.2 at 2/5/2003) | !

Ohmic-vake (m Ohms)

a

w

~File information—
Stat date :  1/2/2003

Enddate : 1/1/2003
Records avaiable : 329

Cyclical Charging
Sometimes, periodic charging
is used to re-charge or even Yok Ot | umert | Teratice |

boost standby power C Hstyda-Votage
batteries. These boosts can e : : . IS it ‘
occur from several times a = = ‘
day to once a month (see 2 —-——A-——w——
voltage graph above for two : : 3

distinct batteries on a 28-day
cycle).

Weak jars or cells in the
battery will respond sluggishly
to the boost charge and the
healthier jars will take on
more of the ‘over-charge’ until
the weaker jars are able to
take their share. Hence the wide spread of voltages during the boost period causing the obvious
‘humps’.

The ohmic-value data also varies significantly between boost charges. This can make alarm
setting a challenge. The reader should be aware of two ways failing jars are shown in Cellwatch
through the ohmic-value graphs....
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Ohmic-vaiue (m Ohms)

In the example shown above, failure of the jar can be predicted one month or more before failure
by observation of both the slope of the ohmic value increase and by the high level the ohmic
value reached just before the recharge cycle started.

 data - Ohmic-value

E !

In this more subtle example, the overall slope of the ohmic-value is increasing but it is harder to
detect at this early stage. Careful and frequent review of the data is required. The alarm criteria
however is very helpful and should be based on the ohmic value measured when the jar is on
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charge (2.5 milli-ohms in the example above). If the upper ohmic value alarm limit is set to 120%
of this value (3 milli-ohms), the alarm would be triggered during the end part of the non-charge
period as the jar deteriorates. During or following a recharge the alarm setting may clear as the
ohmic value falls within limits.

Conclusion: for periodic charge systems, set the upper ohmic-value alarm to 120% to 125% of

the value measured while the jar is on charge.

Thermal Runaway

Cellwatch 4.1 introduced a new alarm setting in the Cellwatch system for Thermal Runaway
detection and mitigation. This feature works alongside new hardware called the Thermal
Runaway Controller (TRC). This controller introduces several new relays that can be integrated
into a users’ battery system which can take a string offline if thermal runaway conditions persist
for a defined period of time. Hardware installation instructions and relay configurations are
described in the hardware section of this manual.

Conditions for Thermal Runaway

Heat is generated when the battery chemistry is in the recombination phase during a recharge
cycle. When the cell/jar/battery is in the fully recombinant mode the excess energy is converted
to heat. When a cell is able to dissipate this excessive heat into the environment and remain
stable, thermal runaway will not be an issue. However, if the amount of heat generated exceeds
the rate at which the jar dissipates heat into the environment, thermal runaway can occur. As the
temperature rises, more current is required to maintain the float voltage increasing the heat
dissipated by the already recombinant jar. The result is a continual increase in float current and
temperature of the cell until thermal runaway occurs. The net effect of thermal runaway can be
accelerated dry-out (predominantly flooded lead acid cells) and/or melting of the battery
(predominantly VRLA cells)."

Measuring float current of each jar is the initial indicators that thermal runaway is could occur.
Often times a string level measurement float current measurement is suitable to determine if
thermal runway is possible. A by-product of increased float current is increased cell
temperatures, as heat is dissipated and increased cell voltage. Cellwatch monitors both ambient
or pilot cell temperatures and cell voltages for thermal runaway conditions.

To prevent thermal runaway the source of the float charge current must be removed. This is
done by removing the string from operation, i.e. opening the battery string. It is recommended to
monitor and remove each string independently. Strings should be isolated from other strings and
not simply the UPS as the paralleled strings could continue to provide the float current continuing
the generation of heat.

Configuring Thermal Runaway Protection

Thermal Runaway alarms are configured on a per string basis. Note that for thermal runaway
settings to be accessible the string must be on a TRC. Thermal Runaway Alarm settings can be
configured by right clicking on an eligible string and selecting Thermal Runaway Protection in the
drop-down menu. Once the string is configured you will note a shield icon on the string tab.

Setting Thermal Runaway alarms
Thermal events

" IEEE Standard 1188-2005, Appendix C2 Thermal Runaway

182 V 5.3.2 — February 2020



Cellwatch - Battery monitoring system E@@

Alarm Settings

Shield Icons

Shield icons are only seen on strings with Thermal Runaway protection ... z
enabled. Users can right click on a string to determine if the string is I v |
available for Thermal Runaway protection. To activate this feature right click =
on the string tab and select the “Thermal Runaway Protection” option from

the menu. The Thermal Settings (see the next section) will appear to enable

or disable protection. The box to enable the feature must be selected followed by the selection
of the cell voltage and string temperature.

Testing String Disconnect settings

This is an important part of every configuration where Thermal Runaway Protection is
implemented. It is highly recommended that every system with thermal runaway protection be
tested prior to commissioning a Cellwatch system for operation. This ensures that Cellwatch is in
the best suited position to help mitigate, detect, and prevent a thermal event.

Thermal Settings |

[+ Enabled
—Zonfigure

Cell wolkage: m y
Skring temperature; IZ?.D E, oC

Test skring disconneck 3ave | Cancel

Using the ‘Test string disconnect’ allows users to verify that the relay circuit is configured
correctly to remove a string from operation. Cellwatch must be active in order to perform this
test. Once activated, the relay tied to this physical string will be activated for 15 seconds. If
configured properly to an external breaker, the string should be taken offline until manually
reconnected.

To proceed with the test feature a password must be entered and the operator must manually
proceed with the test as this could take an operational string offline. The user will be warned that
actuating the relay will take a string offline.



Cellwatch - Battery monitoring system E@E

Warning: String disconneck I

Y¥ou are about to disconnect this string from the charger, please
l i be sure it is safe to perform this action & this time,

After clicking this button, the thermal disconnect relay on the
thermal contraller will energize and then clear automatically afker
15 seconds, Following this kest, you must manually reconnect this
skring.

This will disconneck Battery: Support UPS B, String: Y Bakkom (CU
#2, Relay #6)

Do wou wish ko procesd?

Selecting No will cancel the test, while selecting Yes will proceed to activate the displayed relay
attempting to remove the string from operation. Cellwatch will indicate that the string has been
disconnected and ask the user to clear the relay and ‘re-arm’ Cellwatch in the alerts window.
Before proceeding verify that the string was taken offline and that Cellwatch was connected
properly to the circuit that removed the string from operation.

~System stahu

i
Status - Cellvatch system s active 1) Thermnal wairing relay tipped ore CU 2
Moritaring system currsnt (@ 31246 PH 1 Battery: Suppart LIPS B, Sting: 7 Bettom was disconnected at 3:10:25 PM on 12/3/2013 Feam
Scanning: Battery: Support LIPS T

Seanning: Battery: Support UPS B

~ UPS Battery system
I Bttery: Suppont UPS T 0904 MBattery: Support UPS B 0.004 |
M DISCONNECTED %] | ‘

it ‘2 |3 ‘4 |5 ‘s

Thermal Runaway Considerations and Recommendations

CAUTION: If thermal runaway alarm settings are not configured correctly, Cellwatch may not
accurately detect the thermal event and remove the string from operation.

Cabinet Solution: Temperature probes should be mounted in the hottest part of the cabinet or
away from any air conditioning supply vents which will drop the ambient temperature of the
probe. Probes should be mounted on a pilot cell at the top of the cabinet or on the top of the
cabinet away from vents.

Open Rack Solution: DCM 5 with the integrated temperature probe should be installed on open
racks to properly monitor cell temperature for thermal runaway.

Recommended settings:

Nominal Jar Voltage
2V |4V | 6V | 8V |12V |16V
2.5 volts per cell - | - |75V |10V |15V |20V

Voltage Recommendation
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Cabinet Environment

Alarm Forced Air Environment Non-Forced Air Environment GSS:LaI
(actively cooled cabinet) (passively cooled cabinet) Ambient
C F C F C/F
, Peak Peak . .
High Temp Ambient + 3 | Ambient + 8 Peak Ambient | Peak Ambient
Alarm C F +4C +12F
Th [ Peak Peak S0C/86F
erma ea ea . .
Runaway Ambient + 8 | Ambient + 12 Pea-'lf %n(t;lent Pea-'lf ?‘g‘g'ent
Alarm C F

Open Rack Environment

Alarm Environment Genera_l Peak
Ambient
C F C/F
High Temp Alarm Peak Ambient + 3 C | Peak Ambient + 8 F
30C/86F
Thermzl'a'?r‘:]”away Peak Ambient + 8 C | Peak Ambient + 12 F

Both a thermal warning voltage alarm and a thermal warning temperature alarm must occur
before Cellwatch will begin a disconnection timer. Prior to this condition Cellwatch should have
acknowledge high float voltage and high temperature alarms. Both a thermal warning high
voltage must be detected on a cell and a thermal warning high string temperature must be
detected on the same string for the thermal warning alarm to activate.

It is always recommended that high temperature alarms be lower than the thermal
runaway alarm settings.

If not configured properly (i.e. the temperature probe is mounted to the wrong string) Cellwatch
may not respond in proper time to prevent thermal runaway. Always verify that the probes and
the alarm settings are set correctly before commissioning a system.

NOTE: Thermal runway conditions can occur due to improper charging schemes on any cell. For
example, charging a 12-volt jar at 80 volts will cause thermal runaway faster than charging a jar
floating at 14 volts. This is due to the amount of heat dissipated from the jar.

Preventing Thermal Runaway without the Thermal Runaway Controller

Users with properly configured alarm settings and that adequately monitor their Cellwatch system
will identify characteristics of thermal runaway long before it ever becomes an issue. While
thermal runaway could occur on any system, it is most likely to occur on systems where the
battery is left unmonitored or where the battery monitoring system is ignored.

In these situations, customers using non-thermal controllers can still detect thermal runaway
conditions however Cellwatch will not remove the string from operation or provide thermal alarm
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notifications. Instead high voltage and temperature alarms will be detected. IFC 608.3 requires
a listed device like Cellwatch to meet the specifications.

References
1 — Resistance recommendations see C&D Technology paper “Valve Regulated Lead Acid
Battery” series, “Impedance and Conductance Testing” 41-7271 Rev 8.99.

2 — Float Voltage high and low limits see C&D Technology paper “Valve Regulated Lead Acid
Battery” series, “Integrity Testing”. 41-7264 Rev 8/99.

3 — For upper temperature performance data see C&D Technology paper “Valve Regulated Lead
Acid Battery” series, “Life Expectancy and Temperature” 41-7329 Rev 5.99

4 — For lower temperature performance data see C&D Technology paper “Valve Regulated Lead
Acid Battery” series, “DYNASTY VRLA batteries Electrolyte Freeze Protection Testing” 41-7953
Rev 3.99
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SOFTWARE: COMMUNICATION

Cellwatch includes the following protocols for communicating with remote data acquisition
systems:

e MODBUS/TCP

o Basic web page (with authentication)

e SNMP Querying and Traps

MODBUS TCP/IP INTERFACE

The Cellwatch software, running on Fonility Wt ancment Systom
the iBMU, can communicate with a
Modbus device using TCP/IP
protocols over a network. The Modbus
function is turned on in the Cellwatch
software using the drop-down-menu.
The iBMU must be connected to the
same IP network as the Modbus
polling device.

The MODBUS gateway is a
sophisticated data transfer protocol
used for communication across a
network or the Internet. The battery
monitoring system can transfer more
battery detail and alarm information
upon request from another MODBUS
enabled device on the same network.

Ethernet

MODBUS TCP/IP

Battery Monitoring Unit (BMU)

ot
B e e
Bl 4 i
. | |
g EPRI T |
A

[ S i e
—

This feature is enabled by default. A
password is required to either select
or deselect this function. BMUL Bisplay

. Depicts battery condition
Further information on the MODBUS Eialieries
protocol is available upon request by
contacting NDSL Technical Support.

Converting Modbus TCP/IP to BacNET, DNP3, or other interfaces

A number of third-party devices can convert Modbus TCP/IP to another interface used by various
building management systems. Support for these devices is limited due to the variety of devices
and the implementations of them.

In many cases mapping the Modbus TCP/IP to another interface will require mapping individual
ports which can be time consuming. Best practices in these situations is to monitor System and
String status registers which will indicate which strings are in alarm. While more information can
be gathered such as cell voltages and ohmic values, these will take much more time to configure.

Polling Rates

Cellwatch will update Modbus registers as often as the system collects new data. This will result
in different refresh rates for various measured values in the system. Under constant voltage
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scanning, voltage readings will be updated continually, however with once daily ohmic scanning,
ohmic values will be updated once daily.

When Cellwatch is updating ohmic values polled registers may be unavailable as the system
updates with new values. This does not mean that Cellwatch is offline, but that it is simply
updating values.

When polling via Modbus TCP/IP, either directly or by a converter (ex. BacNET to Modbus
TCP/IP) the recommended polling rate is once per second with no more than a 100 register per
request.

SNMP

The Cellwatch software includes capability to communicate via SNMP v1. This functionality is
not enabled by default and must be configured from the BMS Interface>SNMP Settings Menu.
The MIB is preloaded in the Cellwatch working directory (shortcut on desktop). Additional
configuration and settings information can be found in the Cellwatch SNMP User Guide found at
http://www.cellwatch.com/appnotes.

Wi SNMP Settings - O X

General Traps
Trap target IP addresses:
[ Add

Remove Save and send test trap

I Save changes Close

BROWSER INTERFACE

Cellwatch comes with an integral HTTP web interface that permits anyone on the user’s network
to see the summarized results from the battery monitoring system. For this to operate Cellwatch
must be connected to a Local Area Network and correctly configured on that network by the
owner’s system administrator.

If the system administrator configures the monitoring system to be viewed across the Internet,
then Cellwatch data can be accessed from a standard web browser anywhere in the world. This
access to Cellwatch is read only and cannot interfere with the operation of Cellwatch battery
monitoring.
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The webpage interface can be password protected which is enabled through the cellwatch.ini file.
The webpage can also be moved from the default port 80 to another unused port by modifying

the cellwateh.ini file B
. . figuration | BMS interface Diagnostics H
Turning Web Browsing On.

Alarts Gateway on

As described in Chapter 3 under Drop-down Menus the web v Gateway off
interface is turned on by checking the Browser Interface function in A et
the BMS interface menu. This will cause the Cellwatch program to v Modbus/TCP

start and run a HTTP (hypertext transfer protocol) server hosted
internally that serves a number of web pages from the software.

Browser Interface

These pages are served from
the software and are viewable
on the Cellwatch iBMU by
running the Microsoft Internet | Fle Edit Miew Favorites Tools  Help

Explorer program and typing ——— = =

into the browser address bar 1.0 Favorites (& Cellwatch® Battery Monitoring System {
http://localhost

lf:.‘-. Cellwatch® Battery Monitoring System - Windows Internet Explorer

——,

W W I:ﬂ', hktp: ) Mocalhost;
R P ==

CELLWATCH
The Pages

There are 5 pages served by
the Cellwatch program. These are as follows:

System (http://localhost/system)

Battery (http://localhost/batteryN)

String (http://localhost/batteryN/stringN)

Discharges (http://localhost/discharges)

Logs (http://localhost/logs)

Where ‘N’ above is a numerical value that corresponds to the Cellwatch ID of each battery and
string.

System Page.

The default (or system) page, served up when http:/localhost is typed into the Cellwatch
computer is an overview page that shows the key data of the monitored batteries.
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ECellwatcha:E} Battery Monitoring System - Internet Explorer Il =10} x|
@ i I.:—,' http: //ndslups. cellwatch.net/ ,Oﬂ *+| (2 celwatch® Battery Monitori,., * 1 ! B ok IE

File Edit WVew Favorites Tools Help

CELL\VATCH“ ‘Web Window Local time & date: 10:50 03-27-2014

CELLWATCH - System Status

Operation - Monttoring system voltage & current

‘Voltage||Current | Temp eratureHOhmic-ralue

ok | ok | _ox | mmmm
Battery voltages : Minimum 27.2 Maximum 27.2

Last discharge saved: 02-13-2014 07:23:59 duration: 00:59:06
Next scheduled voltage reading at: 10:00 am

Battery Summary

Battery Name |Voltage||Current|Temperature Ohmic—\'alue”Baﬂery VoltsHBattery Amps“
Battery: NDSLUPS| OK || oK OK | HIEEE 0 [

CELLWATCH
Battery: NDSLUPS String: Bottom Front String: Bottom Back String: Top Front String: Top Back

Last updated 10:50:27

The time and date shown in the top right-hand band is the clock time on the Cellwatch iBMU
when the page was served. To ensure the page always reflects recent data, the page auto
refreshes every 10 seconds so this time should advance in 10 second intervals.

In the example shown above, CWICUQQ0O03 is the network name of the iBMU and is the default
name of the computer. This name should be noted as this is the address of the system viewed
across a network and is used by other machines on the network instead of localhost.

The information in the top half of the window is self-explanatory and is designed to provide a
quick summary of system and alarm information. In addition, it gives information on the last
discharge that occurred on the system as well as access to the discharge file if created and
information relating to the next planned measurement cycle.

Below this is the detail area providing both summary information for the individual batteries that

make up the strings as well as hyperlinks to battery and string detail pages that are described
below.

The last link on the page allows the browser access to download history files that have been
created by Cellwatch.
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Battery Page

é Cellwatch® Battery Monitoring System - Internet Explorer & |EI 5]
— -
@ e Ié hittp: //ndslups. cellwatch.net/Batte ,Oj *+| (2 Celwatch® Battery Monitori,., = | I A ok BE

File Edit Vew Favorites Tools Help

CELL\VATCH“ Web Window Local time & date: 10:50 03-27-2014

Battery: NDSLUPS

String Summary

Name Voltage||Current|| Temperature|Ohmic-value||String current|String voltage| [Low string V limit|High string V limit|
String: Bottom Front| OK OK OK OK 01 271 26.0 273
String: Bottom Back|| OK OK OK OK 0.0 27.1 26.0 27.3
String: Top Front || OK OK OK Alarmed 0.0 27.2 26.0 27.3
String:TopBack | OK | oK | ok | ok | 0.0 | 271 26.0 I 273

CELLWATCH
Battery: NDSLUPS String: Bottom Front String: Bottom Back String: Top Front Strine: Top Back

Last updated 10:50:41

By selecting the battery hyperlink (or one of the battery hyperlinks if there are multiple batteries
on the Cellwatch system) the battery summary page is displayed, as shown above.

This shows string summary information for all the strings on the battery selected and will indicate
if an alarm has been tripped by highlighting the string measurement parameter in red.
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String Page

,éCdMatch“ Battery Monitoring System - Internet Explorer ;lglﬁ
@ s I.:j' http:/localhost:3082 Battery0 /Strir ,Oj *+| (2 Cellwatch™ Battery Monitori,., = ] ! Aok L
Flle Edit Vew Favorites Tools Help

Cellwatch™ o)

Battery Monitoring System Local time & date: 10:50 03-27-2014

String: 1
String voltage = 528.1  String current = 1.5 Next scheduled voltage reading at 11:00 am

String Voltage Alarm

Alarm Status|Low limit|High limit
OK 5050 | 5500

Temperature Reading(s)

Name|Alarm Status|Temperature reading”Low IimitHHigh limit
1 OK 220 | 160 | 280

Individual Cell Readings

Name| V | R |Volt reading||Low V limit|High V limit|Ri reading|Low Ri limit|High Ri limit|
1 ||OK|OK] 1321 12.00 14 40 3.900 1.800 6.000
2 ||OK|OK] 13.19 12.00 14 40 3.900 1.800 6.000
3 ||OK||OK] 13.21 12.00 14.40 3.900 1.800 §.000
4  ||OK|OK] 13.19 12.00 14.40 3.900 1.800 6.000
5 |OK||OK] 13.21 12.00 14.40 3.900 1.800 §.000
6 |OK|OK] 13.19 12.00 14.40 3.900 1.800 6.000
7 ||OK||OK] 13.21 12.00 14.40 3.900 1.800 §.000
§ |OK|OK| 13.19 12.00 14.40 3.900 1.800 §.000
9 |OK||OK] 13.21 12.00 14.40 3.900 1.800 §.000
10 ||OK]OK 13.19 12.00 14.40 3.900 1.800 §.000
11 ||OK]|OK 13.21 12.00 14.40 3.900 1.800 §.000
12 ||OK]OK 13.19 12.00 14.40 3.900 1.800 §.000
13 ||OK|OK 13.21 12.00 14.40 3.900 1.800 §.000
14 ||OK]OK 13.19 12.00 14.40 3.900 1.800 §.000
15 ||OK]OK] 13.21 12.00 14.40 3.900 1.800 §.000
16 ||OK|OK 1319 12.00 14 40 3.900 1.800 6.000 o
17 _IOKIOK! 1321 12 00 14 40 3900 1800 £ 000

The string page provides the greatest degree of detail on the selected string by showing not only
summary information at the top of the page but will also display all the cell’s individual
measurement readings at the time of the last scan. In addition, each individual alarm level is
shown for temperature, ohmic value and voltage readings.

If at any time the Cellwatch battery monitoring system is not operating as expected or has been
stopped. Warning messages will appear instead of the data window.

All string windows refresh every 60 seconds to ensure the user is viewing the latest data. In the
string window, where the battery cell data extends beyond the window and a scroll bar is
necessary, this may cause the data displayed to be repositioned each time it has been refreshed.
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Logs, discharges and history files.

Clicking on the History hyperlinks will download to the browser’s computer the selected file. This
file can then be viewed in a spreadsheet program or another copy of the Cellwatch application.

Clicking on the ‘Discharges’ hyperlink will bring up a list-page of discharge files and their dates of
creation. This list is limited to the most recent 30 files. Clicking on any discharge file hyperlink will
download the file to the browser’'s computer for viewing in a spreadsheet program or another
copy of Cellwatch.

If the address http://localhost/logs is entered into browser address window then all the
Cellwatch logs on the system are available for view. Each log, identified by its name, date, and
time of creation, is presented for selection. Clicking on a log hyperlink opens the log in the
browser window so that the events of that day can be reviewed in detail. To copy the log to the
browser’s computer, right click the log hyperlink and select Save Target As from the browser’s
menu. The default filename is ‘N.txt’ where N is the number of days old the file is. Hence today’s
log-file will be called 0.txt.
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SOFTWARE: QUICK REFERENCE

This section serves as a quick guide to discuss matters that are not covered in the Installation

manual.

LICENSE AUTO-ACTIVATION

=152

The iBMU arrives with an already activated version of Cellwatch. Cellwatch is licensed for that
IBMU hardware only and cannot be transferred to another iBMU. While it may be possible to run
Cellwatch on any other system, activation codes and licenses will not be distributed. Cellwatch
suppliers only provide warranty on systems using the iBMU supplied.

License Activation Required: Extended Feature Sets

As extended features are released for the Cellwatch software. Some feature sets require newer
hardware, while others unlock capabilities of existing hardware. To activate these features,

select Help > Feature Activation as shown below.

Fil= StartfStop Wiew graphs  Scancontrol  &larms  Cornfiguration  BMS interface  Diagnostics | Help

Sranrinn - Ratbere Tan Rack

Once selected an extended feature activation window will appear. A randomly generated

Suztern statu
Statuz : Cellwatch system is stopped . . . :l
Monitaring system current & 10:21:37 AM

|

et Feature activation. .

ul Mot Scanning About

Ii

Cellwatch Product Code will appear which will be required as part of the activation process for
extended features. Users must first order the feature from their NDSL reseller and provide the
order key to NDSL Technical Support or enter it via the online website. Enter the activation code

and click Activate.

If successfully activated, the advanced features will be available immediately.

THE IBMU

The iBMU that was supplied with your system has been optimized to operate the Battery
Monitoring System. Due to OS licensing, other applications should NOT be run on the system.
Only software that further secures the system (firewall, antivirus, etc...) may be installed. As
these may conflict with resources required by the Cellwatch application, verify that these
applications do not interfere with Cellwatch and its ability to collect battery data. The Cellwatch
application can use large amounts of memory to handle and display the data that it collects which
may slow the performance of the machine if other applications are also running.

Hard disk resource usage is relatively low due to the efficient use of archival space made by
Cellwatch. Typically, Cellwatch will require the following hard disk space for any given system:

Number of Cells For 30 days data For 1-year data
40 | 24 Kbytes 288 Kbytes
240 | 132 Kbytes 1.6 Mbytes
1000 | 0.5 Mbyte 6 Mbytes
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RESTORING CELLWATCH DATA

Data should be copied to an external location other than the iBMU hard drive. Selecting
Configuration>Download System Data from the Menu will create a Zip file with all Cellwatch Data
that can be saved to an external drive. If Cellwatch data is corrupted, it is recommended to
remove all corrupted Cellwatch data from the C:\ProgramData\Cellwatch directory.

Restoring your Cellwatch configuration can be achieved by directly copying the .cfg, .xcfg, and
.ini files of the backup directory to the C:\ProgramData\Cellwatch directory. This will restore the
configuration files that define the system configuration. Any history files (*.his) or discharge file
(*.dis) may or may not be installed at the user’s discretion. Alternatively, the entire backup
directory can be copied over to restore all configuration, historical data, and lodfiles.

NOTE: Attempting to run the Cellwatch software on anything other than the iBMU will prompt for
an activation code. The Cellwatch software is only licensed to run on the iBMU.

Restarting the Cellwatch service will cause the program to look for the original configuration file
(batconfig.cfg). Any changes made to the configuration such as custom alarm settings will be lost
unless they were saved to the backup destination. Similarly, any discharge or history data will be
lost unless archived.

Restoring a Batconfig.cfg from a History (.his) or Discharge (.dis) file

If no other backups are available, a copy of the batconfig.cfg file is saved in the headers of the
history (.his) or discharge (.dis) files. Always use the latest discharge file or the most recent

history file. Alarms will be adjusted to the alarm settings that were in effect during the date the
file was created (i.e. January 1 for history files or the date of the discharge for discharge files).

To load the configuration file, simply make a copy of the history or discharge file using the Copy
and Paste options within Windows Explorer. Edit the file extension from .dis or .his to .cfg and
then load the file into Cellwatch by selecting Configuration > Load configuration from the menu
bar.

Scan settings and hysteresis information is not maintained in the batconfig file and may have to
be set using the drop-down menus. Alarm settings in each of these files are recorded when the
file was created. Due to this discharge files may have the most recent alarm setting information.
Alarm settings should be reviewed after restoring a config. Additionally, Thermal Runaway,
String Voltage, and Cell Temperature (if used) settings will have to be reconfigured.

Hardware Detect (H/W Detect)

This option should not be used unless advised by Technical Support. This allows users to create
a basic editable configuration file that can show all monitoring points on a single string, single
battery configuration.

CONFIGURATION FILE HEADINGS

The column heading titles and functions are:
(NOTE, areas in grey should not be edited by the user)

PC The Personal Computer or Battery Monitoring Unit reference number, usually 1.

PT The COM port driving the RS232/RS-485 data link to the system.
CU The Control Unit number (1 to 31)
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DCM

CH

TY

cT

TP

VF

VT

z|

HY
Battlbl

Stribl

Cellibl

Bat No

Str No

Blk Fr

Blk To

Ver
HV

LV

HZ

LZ

HT

DCM or Data Collection Module unit number, starting at ‘0’ for the Control Unit data
area. The first (most positive) DCM will be number 1.

Channel number 1 to 4. Each DCM (including control unit) has 4 data collection
channels. In the Control Unit these are two current and two temperature measurement
channels. In the DCM they are four voltage data collection channels.

The type of data source. C= Control Unit, T=Thermal Controller, Z= Ohmic value DCM,
V= Voltage Only DCM.

Current, measuring source 1to 4
Temperature, measuring source 1 to 4
Volts Free contacts, 1=V, 2=0V, 3=T, 4=l.
Voltage channel

Ohmic value channel

(unused)

Battery label, the name by which the user knows a particular battery. May be either
alpha or numeric characters (spaces included)

String label, the name by which the user knows a particular String. May be either alpha
or numeric characters (spaces included).

Cell label, the name by which the user knows a particular cell, jar or mono-bloc. May
be either alpha or numeric characters (spaces included).

Battery number, the name by which the installer defines a battery. Must be numeric
character commencing at 1. The software to determine system architecture uses this
information. Leaving this cell blank will have the effect of deleting a cell depiction. This
is used where a cell count is not divisible by four and a DCM is connected to an
overlapping number of measurement points.

String number, the name by which the software defines a particular string,
commencing at the number 1. Zero (0) is an acceptable null field for hardware that is
not present.

The starting reference for a number sequence for the cells looked at by that particular
channel. If a DCM is looking across, quantity 24, 2-volt cells, 6 cells per measurement
channel, then these might be known as blocks 1 to 6, blocks 7 to 12, blocks 13, 18 and
block 19 to 24. Enter 1, 7, 13, 19 etc. in this column, row by row.

The finishing reference for a number sequence for the cells looked at by that particular
channel (see above). For the same example enter 6, 12, 18, 24 etc. for this column.

This is the version number of the firmware detected by the auto-set up system.

Alarm. This is the high voltage limit for the alarm for a DCM channel. Data can be a
valid integer, 3 decimal places and is ignored if entered into a Control Unit row.

Alarm. This is the low voltage limit for the alarm for a DCM a channel. Data can be a
valid integer, 3 decimal places and is ignored if entered into a Control Unit row.

Alarm. This is the high ohmic value (in mQ) limit for the alarm for a DCM channel. Data
can be a valid integer, 3 decimal places and is ignored if entered into a Control Unit
row

Alarm. This is the low ohmic value limit for the alarm for a DCM channel. Data can be a
valid integer, 3 decimal places and is ignored if entered into a Control Unit row

Alarm. This is the high temperature limit in degree C for the alarm for a Control Unit
temperature channel. Data can be a valid integer, 1 decimal place and is ignored if
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entered into anything other than a Control Unit channel defined as a temperature
channel.

LT Alarm. This is the low temperature limit in degree C for the alarm for a Control Unit
temperature channel. Data can be a valid integer, 1 decimal place and is ignored if
entered into anything other than a Control Unit channel defined as a temperature
channel.

HC Alarm. This is the high current limit in Amps for the alarm for a Control Unit current
channel. Data can be a valid integer, 0 decimal places and is ignored if entered into
anything other than a Control Unit channel defined as a current channel. This identifies
the threshold of the discharge, which results in a discharge file being created.

LC Alarm. This is the low current limit in Amps for the alarm for a Control Unit current
channel. Data can be a valid integer, 0 decimal places and is ignored if entered into
anything other than a Control Unit channel defined as a current channel.

SP1 This is the maximum rating of the CT (or the modified maximum rating). Default is
1,000 amps if left blank. Put the (modified) maximum rating of the CT in the row
relating to each CT.

The remaining columns are added by the software as a temporary storage area for the
day’s readings. The column headings are self-explanatory. This data should not be
edited or deleted!

NOTE: Cellwatch defaults to a 1000A current clamp specification if the setting is
left blank. Only use current clamps approved by NDSL. Current specifications for
these clamps should not be exceeded.

NOTE: Current Clamps will not work if they do not fully close around the cables.

Use the steps below to modify the system configuration file for your system
specifications.

SCALING CURRENT CLAMPS

Scaling allows a current clamp to go around only a few of the cables connecting the
racks and/or UPS. This method of connection is typically needed for high current
systems where multiple cables are needed to connect the racks together.

The ability to scale current clamps is allowed by another manipulation of the
configuration file. By scaling the value in column SP1, only a few of the cables
connecting the racks are needed. To scale a system, determine which CT is to be
scaled and determine its modified maximum rating. To calculate this number, use the
following formula or tables:

CT scaling factor. = Total No Cables X (Rating of CT/Number of cables in cT)

Note: An example and a table are provided for you. Review the example and then
use the table to quickly determine your SP1 value.

For example:

System A has 5 cables connecting the string rack to the UPS. A current clamp,
rated at 1000A, is placed around only 3 cables due to the large size of the cables.
Presently the system reads 3/5 of the actual current because the clamp is around
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only 3 of the 5 cables. Using the table provided below, locate the line that says
there are 3 out of 5 cables being measured in the cable column. The 1000A value
for 3 out of 5 is 1667. This value is the CT modified maximum rating value and will
be entered into the SP1 column.

m Cellwatch battery system configuration settings
File Edit
PC

et

[l

2

-oowcnmawm-g

BkTo[ver |Hv [iv |z |1z
0220 144 12 6 1.8
02.20
02.20
02.20
02.20
02.20
02.20
02.20
ma>n 144 12 R 18

LT jtc fse1 |

|HC
15 70 1667
70

15
15

2R XE

70
70

15
15
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Note: Use the following table to determine what SP1 value you will use.

Cables 1000A Clamp 2500A Clamp
# Measured outof Total SP1 Value

1 out of 2 2000 5000
1 out of 3 3000 7500
1 out of 4 4000 10000
1 out of 5 5000 12500
1 out of 6 6000 15000
2 out of 3 1500 3750
2 out of 4 2000 5000
2 out of 5 2500 6250
2 out of 6 3000 7500
3 out of 4 1333 3333
3 out of 5 1667 4167
3 out of 6 2000 5000
4 out of 5 1250 3125
4 out of 6 1500 3750
5 out of 6 1200 3000

NOTE: The diagnostic program always reads the un-scaled current.

Single String Current

To change the current clamp specifications for a string follow these steps. These steps
can be modified to adjust the current clamp specifications for a whole system or a system
battery by modifying the steps. This will allow various approved current clamps to be
mixed within a system.

1.

o bk onN

Stop Cellwatch Operation by Selecting the ‘Start/Stop’ drop-down menu and
right clicking on ‘System Stop’

Select the ‘Configuration’ drop-down menu and select ‘View Configuration’
Select the ‘Edit’ drop-down menu and LC on ‘Edit Config data’
Enter the user password deafcat for the Cellwatch monitoring program

Select ‘OK’ on the Information prompt (Note: This prompt signals that the
configuration file has been backed up)

Select any box within the white field.
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[2] Cellwatch battery system configuration settings

File  Edit

IS [=] B3

I=1| 60X

Pc_[pT oy” oo fen fiy Jer N[t [ve [vr [z [Hy  [Batibl [Stibl |Cellbl [BatNo[StiNo «
1 1 i 0 1 1 1 Alpha  Left 1 1 |
1 1/ 0 2 2 2 Alpha  Right 1 2
1 1 [ 0 3 3 Alpha  Left 1 1
1 1\ 1 0 4 4 Alpha  Right 1 2
1 1 1 0 5 Omega Left 2 1
1 1 N 1) 6 Omega Right 2 2
1 1 1 10 7 Omega Left 2 1
1 1 1 0 8— Omega Right 2 2
1 1 1 1 1 z 1 1 Alpha Left 1 1 1
1 1 1 1 2 Z 2 2 Aloha Left 2 1 1

7. Scroll down with the down arrow key until you reach the first cell of the Control

Unit (CU) that you would like to change. CU’s can be located by looking for a

‘C’ within the TY column. The address of the CU is shown in the CU column.

CU’s are labeled as DCM = 0, and TY = C. See the circled area above for

clarification.

8. Locate the channel address for the current clamp that you are configuring, this
can be found in the CT column. Note CT1.will be plugged into socket 1 on the

CU, 2 into 2 etc.

9. Press the Right Arrow Key and move the box to the right until you reach the

column labeled ‘SP1’

NOTE: When changing an entire system, it is easiest to select the entire column. To
do so, simply go to the top of the SP1 column, and hold the shift key and then
depress the down arrow key until all keys are selected.

m Cellwatch battery system configuration settings
File Edit

19 [=] B3

pc__[pr Jcu [pcM [cH [BkTo [ver [Hv  [iv [z iz w1 it [Hc [ic
1 1 1 0 1 0220 144 115 6 18 40 20 50

1 1 1 0 2 02.20 50

1 1 1 0 3 02.20 0 20

1 1 1 0 4 02.20 0 20

1 1 1 0 5 02.20 50

1 1 1 0 3 02.20 50

1 1 1 0 7 02.20 0 20

1 1 1 0 g 02.20 0 20

1 1 1 1 1 n~a>n 144 1A R 18

SP1

[
—
1
1
1

10. Type the maximum rating of your current clamp (or modified max rating)

Max Current Clamp Rating | Enter This Value
1000 Amps 1000
2500 Amps 2500
X Amps X
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|2] Cellwatch battery system configuration settings N [=] B4
File Edit

pc_[pT Jcu [ocM cH  [BkTolver [Hv fiv  [Hz fiz [HT it [HE i ﬂ

1 1 1 0 1 0220 144 115 6 1.8 40 20 50

1 1 1 0 2 02.20 50

1 1 1 0 3 02.20 40 20

1 1 1 0 4 02.20 40 20

1 1 1 0 5 02.20 50

1 1 1 0 6 02.20 50

1 1 1 0 7 02.20 40 20

1 1 1 0 8 02.20 40 20

1 1 1 1 1 0220 144 M5 6 1.8

11. Press Enter on the keyboard
12. Select the ‘File’ drop-down menu and select ‘Save Configuration’

This setting can be checked by placing known amperage through the current clamp. If
configured correctly Cellwatch should measure the correct amperage within 4%. Adjust
the zero-measurement reading, if necessary, for calibration.

NOTE: When using current scaling, resolution of the CT is also scaled. A CT with a
resolution of 1 Amp will result in a different accuracy rating. Ex. A 1% accuracy rating for
a 1000A CT scaled to 2500A will result in a new resolution of 2.5A.

THE .INI FILE

The Cellwatch program stores important settings in a file named cellwatch.ini in the
Cellwatch folder. This file is a simple text file and can be viewed and edited in one of the
many editors bundled with Windows such as WordPad or Notepad. If the file is edited and
mistakes made, then by deleting the file, Cellwatch will recreate a default version of the
file containing all default factory settings.

Defaults
The default cellwatch.ini file is displayed below.

[Program settings]
Auto start=1
Switches the automatic start-up scan on/off when Cellwatch initializes
Minutes into day for scan=0
Delays the ohmic value scan this number of minutes past midnight
Audible alarm=0
Allows the Control Unit to beep when an alarm limit has been exceeded
Ohmic value sensitivity=0
Adjusts the sensitivity of the ohmic value alarm
Minimum length of discharge (in Secs.) =5
Amount of time that must pass to qualify a discharge and commence recording
Interval to check on voltage alarmed cells (in Mins.) =10
Interval to monitor voltage on voltage alarmed cells after discharge
Time limit to check on voltage alarmed cells (in Mins.) =60
Maximum time limit to monitor voltage on voltage alarmed cells after discharge
Number of temperatures to average=10
Number of temperature readings to average
Degrees for temperature alarm Hysteresis (x0.1, e.g. Enter 7 for 0.7 degrees) =7
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Setting used in resetting the temperature alarm.
Display Temperature in C=1

Adjusts the display for temperature between Celsius and Fahrenheit (see below)
Language=1

Adjusts the language that Cellwatch is translated in (see below)
Voltage sensitivity=5

Number of ‘in-alarm’ scans it takes to activate an alarm during Constant V. Scan

[Modbus]
Enabled=1
System Unit ID=1

[HTTP]
Enabled=1
Authorization needed=0
Enables the webpage to be protected by the default password
System page refresh period=10
Interval for system webpage updates
Battery page refresh period=10
Interval for battery webpage updates
String page refresh period=60
Interval for string webpage updates
Info page refresh period=10
Interval for info page to update
Maximum log file count=0
Limits the number of Cellwatch log files that can be listed
Maximum discharge file count=50
Limits the number of discharge files that can be listed

[Scan frequency settings]
Voltage=1

Interval of hours to pass for voltage scans
Ohmic value=24

Interval of hours to pass for ohmic value scans

[CentralServer]
This block set contains settings defining the connection to the Cellwatch Central data
aggregator product. (See the section on Cellwatch Central for details).

[Autoset]

This block set contains configuration information for Cellwatch to run the Autoset settings.
Note that modifying contents in this setting can prevent Autoset from running any
scheduled adjustments or any future adjustments yet to be scheduled.

[Thermal]

Interval=12
This is the delay interval for Thermal Runaway alarms. Modifying this between 1
and 12 (hours) will adjust the delay period for removing a string from operation or
user delay events.
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There are several sectors of settings located under Program Settings, Modbus, HTTP
and Scan Frequency Settings. In general. the number ‘0’ means ‘OFF and ‘1’ means
ON. Hence many of the lines of the file become self-explanatory. The changes to the ini
file only take place after the Cellwatch application has been restarted.

Some useful features of the file are as follows:
[Program Settings];

Minutes into day for scan. This setting allows Cellwatch to change the way it records
ohmic value scans. The setting shifts the first ohnmic scan for the day, allowing for ohmic
value scans to be completed at a specified time, for example 8:15 a.m.

Note that the delay value is in minutes.
Use the following example to set the ohmic scan at 8:15am:
8 Hours * 60 + 15 Minutes = 495 Minutes

Minimum length of discharge (in Secs.) =5 this sets a time criteria for Cellwatch to
recognize both the temperature current alarm condition as a genuine alarm and start to
record a discharge file or temperature alarm event.

Normally current flows take place all the time within UPS batteries, many of these can be
recognized by Cellwatch as a discharge if the current alarm criteria is set low. A time
criteria has been added such that if the current alarm is tripped for at least this time
period (in seconds) it is regarded as a proper discharge and the data (which includes
readings taken during the qualifying few seconds) is recorded into a discharge file (for
further information on discharge files, see earlier in the Software Guide).

Interval to check on voltage alarmed cells (in Mins.) =10 following a discharge it is
likely that cell voltages will be reduced considerably. Hence when the UPS returns to a
charging state, voltage alarms will still be set until such time as voltage levels are back
above Voltage Low Alarm thresholds AND a voltage scan takes place. To avoid alarms
remaining in a set condition for a long time after a discharge Cellwatch now repeats the
voltage scan at an interval defined in this statement. This setting is overridden by
constant voltage scanning.

Time limit to check on voltage alarmed cells (in Mins.) =60 The number of minutes
that Cellwatch performs voltage scans to clear voltage alarms that occurred during a
discharge. This setting is overridden by constant voltage scanning.

Degrees for temperature alarm Hysteresis (x0.1 e.g. Enter 7 for 0.7 degrees) =7
Hysteresis has been built into Cellwatch when resetting a tripped temperature alarm. The
value defined in this line of the .ini file is either added to (in the case of the lower) or
subtracted from (the higher) alarm limit and is used to reset a tripped alarm. This is only
applied if there is double the value (default 0.7 deg C, hence 1,4 deg C) between the
upper and lower limit. If the value difference between the upper and lower alarm limit is
not greater than double the hysteresis limit set in this file, then 10% of the upper and
lower difference is used for hysteresis.

Display temperature in C=1 (or0) |If Celsius (or Centigrade) is required, use C=1 if
Fahrenheit is required use C=0.

Language = 1 Cellwatch natively operates in a number of languages as defined below:
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[HTTP]

Language

Language = ##

English

1

French

Chinese

Korean

Japanese

gl B WD

b e

HTTP Authorization needed: If this is set to a 1, then a user ID and password are
required for web page viewing on a remote browser. The ID is Cellwatch and the

password is deafcat.
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SOFTWARE: TROUBLESHOOTING & MAINTENANCE

Fiber retesting

If the fiber optic network loop is broken, due perhaps to maintenance of the cells, mono-
blocs or jars, then the system will mark the afflicted string or battery by turning the
relevant blocks gray in color.

Breaks in the fiber optic link cannot be repaired by the system. To cope with the
eventuality that this may have been a spurious problem OR should the problem be cured
by an engineer, the system will automatically re-try the optical loop with the problem (if
not monitoring a discharge) by trying to read a voltage from the first cell. Should the loop
check out OK on a subsequent re-try then the blocks will be re-enabled as green (if no
alarm limits exceeded) or red (if alarm limit exceeded).

An appropriate entry to the log-file is made.

Password persistence

If a correct password is entered into Cellwatch to allow access to any of the password
protected areas, such as configuration editing or diagnostic testing, then repeated re-
entry to that and all other password protected areas is not required until a 10-minute time-
out expires. This password time out is initiated when the LAST successful entry into a
restricted area took place.

Exiting the Program

The Cellwatch program exists in two parts. One is a background windows service and
the other is a GUI application. The GUI application can be closed at any time without
stopping or interrupting normal Cellwatch functions. This can be done either using the X
in the top right hand corner or by selecting File > Exit from the menu bar.

To stop the Cellwatch service (typically when = Hestore W Sgancontol  Alarms
re-loading a new INI file) or for ﬂuve
troubleshooting software problems, see the 5'_2'? _
section in this guide on stopping and starting - M'ﬂ'f"'ZE
the service. = aximniee
¥ Close Alt+F4
Shutdawn Cellwatch

String: 1 | String: 2|
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USER MANUAL: INTRODUCTION

Thank you for choosing and trusting Cellwatch Battery Monitoring Systems to help ensure
your standby power battery is in the best condition it can be when you will need it.

This short guide is aimed at the technical user who wants to make sure he or she gets
the best out of Cellwatch and hence the best out of the batteries it monitors.

Cellwatch is a precision system which should give years of valuable service and
dependable information about your battery. With Cellwatch you should be able to
determine your battery health and isolate failed or failing cells before they become a
problem for you. Cellwatch is a comparative tool which does require some knowledge to
get the best from it. This manual is intended to help guide you through and to get the best
from your Cellwatch battery monitoring system. Time spent reading this manual should
prove very valuable.

IMPORTANT NOTE ON POWER FAILURES AND TURNING OFF AN IBMU

Cellwatch should not be turned off unless scheduled maintenance is occurring. The
following points should be followed at all times to ensure that Cellwatch is capable of
monitoring your batteries during unforeseen events such as power loss to the iBMU or
any CUs.

e The iBMU and CU or TRC modules should always be powered from a UPS backed
outlet. In the event of a utility failure Cellwatch will monitor your battery performance
during the discharge event. If the iBMU is powered off, or if the CU or TRC modules
are powered off, Cellwatch cannot capture information on the discharging battery.

o Every iBMU has been configured to automatically power on and log into the Cellwatch
account when power is applied. This ensures that following a power failure,
Cellwatch will immediately attempt to begin scanning the batteries.

e iBMUs should not be placed on a domain. Placing an iBMU on a domain requires the
iBMU to have server authentication (i.e. permission) to log in. Ensure that your IT
department allows permissions for the server to continue to boot into the Cellwatch
account so your batteries are monitored. The Cellwatch software must be actively
running to monitor and collect information from the batteries.

o Powering off any operating system without using the shutdown feature and allowing
the system to power off runs the risk of corrupting data on the hard disk. When
powering off a system always attempt to use the Shutdown command in the Start
menu.
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USER MANUAL: VALIDATE THE SYSTEM

How do you, the user of Cellwatch, know that the system is working correctly? This

section will give you enough information to verify that the system is working as we
intended it to.

IS IT WORKING?

The Cellwatch system’s most basic way of communicating with you, the user, is through a
computer screen. This screen can be connected directly to the unit or can be viewed

through your desktop computer or you could be looking at the Cellwatch system over a
network using Remote Desktop.

When you look at the screen there are certain key things to look for to identify that it is
working correctly.

File Startjstop Discharge History See tral

-3
[
o

ms - Cor B = Diagnostics  Help
- System stah

Status : Cellwatch system iz active . .. =
Monitoring system curent @ 31501 PM

Seannin

s

ety

|
ttery: Support UPS T

ety Support UPS B Logo indicates
oS e s Status box indicates last Cellwatch is

| scan time runnina

LIPS Battery system
190 Baatteny: Support LIPS T 0804 MBattery: Support UPS B 0.00A |
Misting: ¥ Bottom 2739 () |

Status indicates if . .

Cellwatch is scanning

Green and Red indicators
indicate alarm status

LF [ 45 min, to next vokage scan

[Status : Celwatch system s active . . .

.ﬂst'ml & . |Wlcellwatch - Battery m...

& a o oasem @

Indications that Cellwatch is not running...

The first indication that Cellwatch is not running is derived from the Alerts window. A link

will appear next to the notification that Cellwatch is stopped allowing the user to get the
system scanning again.

The second indication that the Cellwatch software is not actively scanning is identified by
the searchlight logo in the upper right-hand corner of the screen. If this logo is not
actively sweeping or missing, Cellwatch is not scanning your batteries.

The third indicator that the Cellwatch software is not scanning can be found in the
webpage interface. The webpage will indicate in RED letters that the Cellwatch software

is stopped. If the webpage does not appear, it is because either Cellwatch is not running
or the user has disabled the webpage interface.

Each of these can be resolved by using the Start/Stop > System Active in the drop-down
menu, by using the quick fix link in the Alerts box, or by closing and re-opening Cellwatch.
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On the webpage interface you will see updated battery information. If you see RED
letters on the screen saying that Cellwatch is stopped, the software is running, but not
actively monitoring your batteries. If the webpage is not accessible then either the
webpage interface has been turned off by a user or the software is not running.

IS IT INSTALLED & CONFIGURED CORRECTLY?

Take a look at the screen and look carefully at the battery and string tabs. The number of
discrete battery tabs that you have should describe the number of UPS modules or
battery-banks being monitored. Each battery-bank should contain the correct number of
strings that make them up. If strings have been mistaken for batteries (or vice-versa) the
system may not function exactly as designed.

Each string panel should contain the correct number of cells or jars or blocs. This might
be 40 x 12 volts blocs for a 480-volt battery or more for a wet cells system.

7~ UPS B attery system
Battery: 1 Batteny 2 I Battens: 3i Battery: 4 | Batteny: 5

Sting: 1 I

1 2 3 1 5 E 7 2 9 10 1 12 13 14 15 16 17 18 19 20

The image above represents 5 UPS modules or 5 battery banks each containing 1 string
(although you cannot be sure, because the non-selected batteries are hidden). If any
battery goes into discharge, only the battery(s) in discharge will be scanned and
recorded.

7 LIPS Eattery sustem
Battery: 1 I

Sting: 1 Sting: 2 I String; 3] String: 4| String: 5|
1 2 3 4 5 (5 7 g 9 10 1 12 13 14 15 16 17 18 19 20

The image above represents a single UPS module or battery bank with 5 separate
strings. Any single string goes into discharge and the entire battery’s individual cell
voltages will be continuously scanned and recorded

- UPS Battery system

Batteny 1 Batten: 2 I
String: 1 I Stiing: 2 I Shing: 3 i
1 2 3 4 5 B 7 g 9 10 11 12 13 14 15 16 17 18 15 20

This image is how it would look if you had multiple batteries each with multiple strings.

ARE THE ALARMS SET UP CORRECTLY?

The alarm limits for the four parameters (voltage, ohmic value, current and temperature)
are your best guide to the health of the battery on a regular basis. When the system is
installed, widely spaced settings are created that allow the installer to debug the system.

The last action of configuring any system is setting alarms. Alarm limits should be
set up according to your battery and its age and condition.

See the chapter; Software: Operation and Set-up of Alarm Functions.
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Alarms may be set for individual cells or strings which may not be visible in the global
alarm settings. You can still view the custom alarms by selecting the graph limits button
beneath each alarm setting in any alarms window.

ARE THE CELLS GREEN OR RED (I.E. IN ALARM)?

Cellwatch works 24 hours a day, even though you do not. It is also constantly scanning
your batteries for discharge events, temperature issues, and voltage alarms (when in
constant voltage scan mode). Alarmed cells may appear either Red or Green. Yellow
indicates that Cellwatch is collecting information from the monitored channel.

Cellwatch tells you about problems in a number of ways:
e On screen using red colored tabs and cells.
e Utilizing dry contacts within the CU or TRC.
¢ Via the network on a Web-browser using red alarm squares.

e Over the Email system using Email Alert

e On your building management system via either MODBUS/TCP or SNMP
Traps.

To determine what is triggering the alarmed event, simply follow the Red indicators.
Battery tabs will highlight Red if any monitored cell, string, or probe associated with that
battery is in alarm. String tabs will highlight Red if any monitored cell or probe associated

with that string is in alarm. Individual cells may highlight red if an alarmed condition is
detected on the cell level.

File Start/Stop Discharge History Seamcontral alarms  Configuration  BMS interface  Diagnostics Help

- System stals

“Alert:
Status : Celwatch system is active = | @
Monitoring system ohmic-value @ 817:25 P :
Scanning: Batteny 1
1

[ [ (42 min. to next voltage scan
It is highly recommended to have a permanent monitor setup connected to your iBMU. A
KVM switch is recommended if more than one IBMU are utilized due to the size of the
installation. Alternately, some users establish a remote connection into the system

allowing battery status information to be visible outside of the battery room or remotely
from the site itself.

= LIPS Baattery system
MBattery: 1 3004 [

[ ‘la | [ Stiing 2 5201y | [ SKing: 3

MWisuing: 4 5171 v

5201 v

Note the hover indicator and the red
battery, string, and cell indicators

[Status : Cellwatch system is active . . .

If there is nothing connected to the Cellwatch system, then it cannot tell you of a problem.
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Make sure that someone in your organization is able to review the system and
knows what to do if something looks wrong.

End user training classes are available through NDSL aimed at helping the end
user take control of their battery asset.
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USER MANUAL: WHAT TO LOOK FOR

THE DAILY OR WEEKLY CHECK

There are three primary considerations when checking your Cellwatch system:
1. Is Cellwatch running? (see above)
2. Are there any Red events in Cellwatch or active alarms in Data Manager?
3. When was the last time | reviewed my history file?

Look at the Cellwatch screen and make sure it is active. Look for the Cellwatch logo in
the top right-hand corner and make sure all of the cells on the screen are green or
flashing yellow.

If any cells remain yellow for a long time, you have a problem and need to call your
installation company for assistance.

Cells that are red should be investigated.

Alarm Conditions — Red Tabs, Cells, or Data Manager Events

If either cell voltage, string voltage, cell ohmic value, temperature, thermal runaway
condition, or string current goes out of set limits, then the software will indicate an alarm
by turning the (normally green) square in the battery tab and corresponding string tab to
RED.

If the alarm is due to Voltage or Ohmic Value going outside either the upper or lower
limits, then the associated cell panel(s) will also turn RED:

If there is a red battery tab and/or cell in the panel — this should be investigated. NOTE to
bring the string containing the red cell to the surface, then click the alarmed battery, then
the subsequent alarmed string. If you need to know why the cell has alarmed, right click
the alarmed cell and select Alarm Reason from the drop-down menu.

Hover over the battery tab to identify the cause of the alarm: Voltage Ohmic-value,
Thermal Runaway, Current or Temperature.

Data Manager will indicate active alarm events by showing Active (red) in the Duration
column. Once the event has ended, an end time will appear however the event will
remain unacknowledged so that users can quickly identify new events that occurred
between checks.

Volts or Ohms

If the alarm is caused by a voltage or an ohmic-value out of limits, then the actual data
can be reviewed by hovering over the red cell.

Here are the causes of the three most common alarms:

High ohmic-value: This is the most valuable indicator that a jar is going to fail. NDSL
recommends setting the upper ohmic-value alarm level at 20% to 25% of the steady
state, on charge value of the jar. When the jar exceeds this alarm limit, the history file
should be reviewed for this jar and a replacement considered.

When you have determined what condition is causing the red alarm, you should always
review the history for the suspect jar. We recommend you do this by right clicking on the
red cell depiction and selecting “Cell history”. This will display the voltage and ohmic-
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value history for the suspect jar. You can compare it against other neighbors by selecting
them in the box at the bottom left of the screen.

A History data e (o x|
Flle Options  Prink
History data - Ohric-value & Yoltage
% ! i ; i ! i .
2]
22
rSelact dates:
20
Fior:
ﬁm-- 8/27/2011 +
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S8 3 To
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3 o
F12}- = Apply
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2l Showing 539
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af: Show all
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Low voltage: Sometimes after the ohmic-value has gone high on a jar or cell, the on-
float voltage will start to drop below the rest of the jars in the string. This is an indication
that the jar needs to be considered as weak. Review the history on this jar and look at
how it performs in a discharge.

High voltage: A boost charge cycle has caused one or more of the
better jars on the system to accept more of the high charge voltage.
The weaker jars on the system are unable to respond to a sudden
increase in float voltage caused by the charger trying to either top
up the battery or periodically recharge it. If Cellwatch scans the
voltages while the weaker jars are trying to react to the increase, it
may alarm on the stronger cells. Do not change out these stronger
jars! Do monitor these jars to ensure the voltage does not get too
high.
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POST DISCHARGE EVENT CHECK

Fle Options Print

Discharge voltage | Curtent and tempeesture |

=181 x|

Bat 1 St 2 Cel 43 (Data)
Bat 1 Str 2 Cell 50 (Data)
Bat 1St 2Cell 51 (Data)
Bat1Su2Cal52(Data)

Bt 15t 2 Call 53 [Datal |

Stat time - 15.01.02
End tme : 151515

Nurmbes of readings : 278

Anytime the battery goes onto load (discharge) for more than 5 seconds, Cellwatch will
generate a discharge file for the discharging battery. This will produce an automatic load-
test curve for every jar on the battery under load. Along with the ohmic-value history, this
is the most useful data set as it will either identify or confirm weak cells on the system.

Following a discharge event, open a discharge
graph and review the voltage curves. The first graph
open shows the best performing and worst
performing jars on the system. The jar seen failing
above (jar 49) can clearly been seen as failing
during a discharge.

Correlation between an alarm limit being
exceeded, a history graph showing gradual
deterioration and a discharge graph showing
performance failure requires no further testing.
The jar should be changed.

When looking at a discharge graph also review the
current (and temperature) data. In particular the
discharge currents from parallel strings should
typically be equal — and they should all be negative.

An imbalance (ex. Two of three strings provide 60
amps while the third string only supports 25 amps)
between the strings indicates a high resistance path
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in a string, possibly a jar or bad cable connection. On the other hand, a positive current
curve shown amongst other negative current curves indicates that a Current Transducer
(CT) has been fitted the wrong way around. Contact your service organization to fix this
problem.

PERIODIC REVIEW

It is good practice to review the history data for all the cells on a battery from time to time
to ensure that the information is being collected correctly and that nothing untoward has
happened to the system. Only by actively reviewing and engaging your Cellwatch data on
a regular basis can users stay ahead of potential battery failures.
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USER MANUAL: OTHER FUNCTIONS AND TASKS

OTHER USEFUL TOOLS

A number of other tools have been made available to help users manage their battery
asset. Below is a short list of available tools recommended for end users.

File Viewer

File Viewer is a downloadable client that can be installed end customer computers
running the Windows operating system. This tool allows users to open history and
discharge files without using the Cellwatch interface. For example, a user can navigate
to the webpage interface hosted by Cellwatch or to the backup database in Cellwatch.net
and download their latest history or discharge files to their computer for viewing.

Email Notifications

Two email notification systems are available through Cellwatch.

Email Alert

Email Alert is free for all Cellwatch 4.0 and later users; they simply have to register the
client. This tool allows users to send email notifications via their own internal SMTP
servers. Always use the latest installer when installing this product to ensure you can
receive all available alarm notifications.

SNMP Agent

For Cellwatch versions prior to version 5.0 there is a separate SNMP agent (available for
download from NDSL).

From Cellwatch version 5.1 onwards SNMP functionality is integrated into Cellwatch.
See the SNMP application note available at cellwatch.com/appnotes/.

EXPORTING THE DATA TO MICROSOFT® EXCEL OR CSV

It is possible to use “raw data” generated in the Cellwatch program in other applications
such Microsoft EXCEL. The following export opportunities exist:

1. Capture all the readings taken by Cellwatch TODAY and view it in Excel.
2. Export the raw data from the History file.
3. Export the raw data from a Discharge file.

Older versions of the Excel software limit the number of available columns to 256. This is
not enough columns to view Cellwatch data. Versions later than 2007 do not have this
limitation. For instructions on older versions of Excel, please consult an older manual or
contact Technical Support.

CAPTURE THE PRESENT DAY’S READING TAKEN AND STORE IT IN EXCEL.

1. If you intend to carry out this procedure at (say) 6.00 a.m. then you will only capture
the data recorded from midnight through to 6.00 a.m. More data will be captured at
11.00 p.m. than at 6.00 a.m.
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2. On the Cellwatch screen select the drop-down menu “Configuration” and select “View
Configuration” from the drop-down menu.

3. The screen that opens, looks like a spreadsheet and is entitled

4. On its drop-down menu, select “File” and select “Save data as” from the drop-down
list.

Save the data as a .CSV file to the Cellwatch folder.

Copy the data to a memory stick or floppy disk or a network share. Do not try to run
Excel on the Cellwatch iBMU.

7. Having transferred the data to a PC running Microsoft Excel, open Excel and import
the data into Excel (additional instructions are below if assistance with Excel are
needed).

CONVERT THE HISTORY FILE INTO A CSV FOR EXCEL OR OTHER PROGRAMS

1. Create a copy the history file you wish to view. This can be done by right clicking the
file and selecting copy, then right clicking in the white space and selecting paste. A
new file will appear called “copy of historyYYYY.his” where YYYY is the year of the
file you copied.

2. Rename the file to change the extension to a .csv by right clicking the file and
selecting rename. NOTE: Some systems may be configured to not show file
extensions. This can be adjusted under “File Explorer Options” in Windows 10 or
“Folder Options” in older versions of Windows.

Open Microsoft Excel.
Left click on the menu entitled “Data”.

This will cause a dropdown window to appear. Select “Import From Text” with the
mouse cursor. This will cause a file selection window to appear. Navigate to and
select the “historyYYYY.csv” file.

6. A textimport wizard will appear. When asked if the file is delimited, select ‘delimited’.

Text Import Wizard - Step 1 of 3 ] 2=l
The Text Wizard has determined that your datais Delimited.
If this is correct, choose Mext, or choose the data type that best describes your data,

Original data type
Chioose the file type that best describes wour data;
g Delimited - Characters such as commas or tabs separate each field,

£~ Fixed width - Fields are aligned in columns with spaces between each field.

Start import 3t o |1 = File arigin: | 437: OEM United States =l

7. When asked for the type of delimiter, ensure that only ‘comma’ is checked.
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Text Import Wizard - Step 2.0f 3 x|

This screen lets you set the delimiters your data containz. You gan see how your text is affected in the
previews below.

rDelimiters -

[ Iab

[ semicolon [ Treat consecutive delimiters as one

¥ iComma; "
% Text gualifier: | vl

[~ space

| | COther: I_

~Data prewi e
c e i CH H T T r F e T atLbl FcrLbl i
EZL3
EzC3
B249
B3CS -
4| | »

Cancel | < Back | et = I Finish

Leave the data type as ‘General’ and select OK

From here you can edit the data as you wish.

DISCHARGE DATA

Discharge data is treat exactly the same as the history data except that the file is called
???7?.dis instead of history(date).his. See the Cellwatch Software Manual for more
details of what the filename means.

NOTE: The header for a discharge file contains all the system headings for all the strings
on all the batteries not just the one for the discharge file. On-load cell voltage information
will only be available for the battery identified in the discharge file name. Batteries that
were simultaneously in discharge during an event will each have their own file that
contains that batteries cell information.
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WHAT TO DO IF CHANGING OUT A JAR OR CELL

IMPORTANT SAFETY WARNING

The following safety precautions should be observed before any work is
performed on the system containing the NDSL product.

v This system is intended for installation by personnel who are trained
and qualified to recognize the hazards associated working with such
systems and are familiar with the safety precautions required to
avoid possible injury.

v NEVER WORK ALONE. Always ensure that
you work with a properly trained colleague.

v" NDSL recommends that when performing
any work concerned with batteries, that the
safety procedures and safe working practices
as described in the appropriate battery
manufacturers documentation should be
followed at all times.

v" Never make unauthorized changes or
modifications to equipment. This may create
unsafe or even hazardous situations.

v" Where the battery documentation
recommends that links are removed for safe

working, it is important to totally remove any Wam;nc?éuwmch pCM
CELLWATCH unit which is connected Failure 10 TeMOY L, © ttery links that are
across any link to be broken prior to connections spafgay esult in equipment
separation and subsequent removal of the to be bro‘;e:’ and unsafe working-

link. FAILURE TO DO SO WILL RESULT IN dameg

THE STRING NOT BEING TOTALLY Lo

ISOLATED.

v' After servicing of the battery, any removed links must be fitted and reconnected
before the CELLWATCH™ modules are reconnected.

NOTE. Both the Control Unit, Thermal Controller, and the Battery Monitoring Unit
contain live parts. Only trained and qualified personnel should enter the Control
Unit, Thermal Controller, or remove the PC mounting bracket in the Battery
Monitoring Unit.

The battery monitoring system should be operated from a properly earthed supply.
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REMOVAL AND REFITTING OF A DCM

Adhering to all battery manufacturers and site safety rules perform the following in the
following order:

1. Use the Cellwatch software to identify the Cell(s) to be changed.
2. Using the Start/Stop menu on the Cellwatch software to Stop the program.

3. Right click the jar to be changed and select “Ping continuously” to flash a light on the
DCM adjacent to the jar to be changed. This will ensure you change the correct jar
and easily identify the DCM.

Electrically isolate the battery.

Identify all connections from the Cellwatch DCM that spans the cell(s) to be replaced.
There are seven cables all together. It is recommended that as the cables are
removed, they are labeled so that they can be reconnected to the same point later.

6. Ifitis necessary to remove the fiber optic cable, in order to move the Cellwatch
module out of the way, label each free end of the fiber so that it is clear on
reconnecting which fiber goes into the black or white connector.

7. Remove the green, yellow and orange wires from the battery leading to the DCM
identified above.

8. Remove the red and brown wires from the battery.

9. Remove the blue and white wires from the battery.

10. Disconnect the battery links

11. Replace the faulty cell / jar.

12. Reconnect the battery links.

13. Connect ALL of the DCM leads to the correct locations in reverse order of removal.
14. Close the breaker as appropriate.

15. Restart the CELLWATCH software using Start/Stop and ensure that it identifies all the
modules. If it doesn’t then ensure that the fiber optic path is continuous.

16. Allow the program to complete one pass of voltage readings, checking that the values
are correct. If several of the voltage readings appear strange, e.g. one channel reads
24V and another channel reads 0 V, then recheck the order of the red leads and
adjust accordingly.
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ADDING MORE HARDWARE (STRINGS OR BATTERIES)

Cellwatch maintains a record of all averaged daily results for a year in a file named
historyzzzz.his where zzzz is the year. So History2006.his is the file for 2006’s history.

This file can first be read on the third day after installation and no effort is necessary on
the part of the installer or user to create this file as the Cellwatch software creates it
automatically.

However, because of how this file is created some care and consideration needs to be
given to the workings of the software when installing or changing configurations.

WHEN YOU FIRST START CELLWATCH

The history file is created automatically just after midnight on the day after install. The
daily data is stored in columns and rows in the file, just like in a spreadsheet. So that the
program knows what data each column or row contains it creates headers that are text
labels to identify the data. The header for the file is the configuration file ‘batconfig.cfg’.
Organized very much like a spreadsheet, the file stores data against each entry taken
from the configuration file.

Problems have occurred where a system is installed and left running and shortly
afterwards the system configuration is changed as more UPS module batteries are
installed and added to the configuration. If this happens, the original file integrity is
maintained but only data for the initial file is added to the history file. This is because the
initial headers for the history file is the batconfig.cfg file that was in use the night the
system is first left running. Cellwatch cannot add extra headers to the file once created.

Simply renaming the history file to something similar to “historyYYYY _part1.his” will
ensure that you are saving the new configuration.

Version 4 and newer of Cellwatch will detect when a new Batconfig has been created and
automatically rename the old history file and create a new one at midnight. A confirmation
window will inform the user that this has occurred. In the event that Cellwatch does not
detect a changed Batconfig and no confirmation window appears it is necessary to
manually rename the history as described above.
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