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It is commonly reported that 80% of
power outages are due to ups battery
failures. When the loss of service Is
not an option, Workspace Technology
provides peace of mind through the
deployment of Sentinel Battery
Monitoring Technology.

80% of UPS failures are due to
undetected battery problems
Despite every effort to ensure the security of a
data centre’s electrical supply, power outages
from the grid are still regular occurrences.  When
power failures occur, critical equipment will
normally be supported by a UPS system and an
associated bank of lead acid batteries.

It might be assumed that for this reason the
batteries are meticulously maintained but this is
rarely so.  Most modern batteries are Valve
Regulated Lead Acid (VRLA) systems which are
generally not maintained beyond an annual UPS
service visit, when battery inspections take
place.

Unknown and undetected battery failure will only
become apparent during loss of utility power.
This failure will result in a complete catastrophic
and sudden loss of power to critical services.

UPS systems of all sizes have rudimentary
battery monitoring circuits which monitor at the
“end” terminal of the battery.  These systems do
not monitor individual cells or monoblocs which
means they can only detect major existing faults.
To ensure the complete integrity of the battery
system at all times, it is necessary to detect
failing blocks before they can affect the overall
system performance. 

To achieve the goal of permanent online battery
monitoring, Workspace Technology
recommends the deployment of Sentinel Battery
Monitoring technology.
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These sensors are wired to the Sentinel
Monitoring system. Workspace Technology can
wire the sensors to new systems during the
battery build process or we can retrofit an
existing system by upgrading the existing
battery terminal connections.

Sensor options include voltage/temperature
only and ohmic/voltage/temperature which
measure both metallic and chemical paths to
provide a more comprehensive fault analysis.

The Sentinel system is viewed via the battery
management software through a web browser
application.  Alarm conditions can be
integrated with higher level management
platforms.

Sentinel Battery Monitoring
solutions help customers:-
� Reduce risk of catastrophic critical load

failure through permanent online battery
monitoring

� Detect early weaknesses in a battery
system through voltage and impedance
testing

� Achieve 24/7 automatic notification of
faults through a combination of browser,
SMS messaging, modem link and BMS
interfacing

� Reduce maintenance costs and extended
run battery time

� Capture automatic and detailed
information to inform an events log
affecting the battery string

� Achieve ease of installation and
expandability.

Sentinel Monitoring 
System Overview
The Sentinel system consists of the 19” rack
mountable Sentinel Monitor which would
normally be located within equipment cabinets.
An individual Sentinel Monitor will support up to
5 battery strings containing up to 160 individual
batteries.  Sentinel systems can be cascaded
to provide system scalability.

The Sentinel system provides a flexible range
of communication options, (as outlined below),
with a dedicated service port and also optional
primary and secondary communication ports to
interface with monitoring software, building
management systems or third party products.

� Modem Connection

� 10/100 Ethernet RJ45 Port

� Direct Connection to PC

� Modbus Interface to Building Management
Systems

� Volt Free Contact Normal Open / Normal
Closed Signal.

Sentinel Battery Monitoring systems consist of
a set of optical isolated measurement modules
known as m-Senzors which connect to each
individual battery block via “mother and
daughter” style battery terminals.  
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maintain a fully charged stationary battery, a
d.c (float) voltage is applied across the battery
to compensate for the effect of self-discharge.
The self-discharge is influenced by the
temperature and increases progressively with
temperature.  Batteries will have a
manufacturer’s specified flat voltage and
temperature.  Accurate data ensures the best
environment and provides security for future
warranty claims.

Battery Temperature – VRLA temperatures
should be measured at the negative terminal
post of each cell/unit.  Corrective action should
be taken if the temperature difference between
cells/units is greater than 3ºC.  Battery
temperatures that are consistently above
ambient may indicate high ripple,
overcharging, or internal cell shorting and
should be investigated.

The Sentinel sensor measures battery
temperatures from a temperature sensor at the
negative battery terminal.  By measuring the
temperature of each battery, this allows for the
detection of faulty batteries and highlights
temperature gradient problems through poor
ventilation or air conditioning.

Individual Battery Impedance (Ohmic
Value) - Ohmic testing can be used to
successfully monitor the health and resilience
of units making up a lead acid battery.  The
results are not as accurate as those achieved
by discharge testing, but can be used to
prevent battery failure.  Ohmic testing also has
the advantage as it does not put the system
load at risk during tests; neither does it leave
the battery empty, thereby requiring a recharge.

These measurements provide information
about the battery’s internal state of health and
can be used for comparison between cells and
for future reference and trending.  In recent
years, ohmic measurement has become an
industry standard as it has proven to be very
effective in detecting faulty VRLA batteries that
are not found with voltage only monitoring.

Faulty batteries are identified by trending and
comparison of Ohmic measurements overtime.
Permanent monitoring ensures consistent
readings though permanent wiring harnesses,
compared to handheld instrument
measurements, which are operator dependant
and can cause false positives.

4
Powershield Battery Monitoring System

Sentinel Battery 
Monitoring Features
The Sentinel system delivers a comprehensive
range of monitoring options and features:-

� 24/7 alarm notification via email or SMS as
well as the option of an alarm beacon

� An event log that automatically captures all
activities affecting the battery bank which can
be easily generated into a printable report

� Choice of Voltage Only or Voltage /
Impedance Sensor

� Voltage measurement of each battery taken
simultaneously every 2 seconds

� Measures string current and ambient
temperature

� Automatic capture and recording of data

� Windows user interface, displays data in
graphical and tabular format

� Quick and easy report generation.

Measurement Technology
Overview
Individual Battery Voltage – At float state,
voltage measurements assist in ensuring the
battery is being maintained at the correct
voltage to preserve a fully charged condition.
With appropriate alarm limits, voltage will also
identify catastrophic failures such as short
circuit cells.  The Sentinel system also
determines the variation across all batteries in
the string and highlights excess variation.  If
one battery is high another must be low (and
thus incorrectly charged).  Under voltage is
fundamental to determining the capacity of the
battery and its state of health, with direct
respect to the load and services being
supported.

Ambient Temperature Per String – The
battery lifespan is normally specified at 20ºC
and is influenced by the operating temperature.
Elevated temperatures lead to a shortening of
useful battery life.  With a constant temperature
increase of 10ºC, the life is expected to be
reduced by approximately 50%. In order to
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About Workspace Technology
Workspace Technology’s Data Centre Solutions division
provide expert data centre, communications and server
room solutions and services for public sector and corporate
clients across the UK.  

Workspace Technology is proud to be an approved
“Endorser” for the European Commissions “Code of
Conduct for Data Centre Efficiency” Workspace Technology
is committed to help clients reduce their carbon footprint
through the deployment of “Best Practice” energy efficient
technology and design, for new and existing data centre
environments.

Further details of Workspace Technology’s products and
services can be found at www.workspace-technology.com. 

Sentinel Battery Monitoring is a registered trade mark of
Powershield Ltd, Auckland, New Zealand and Powershield
Europe.
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