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In industrial situation, electronic and electro-mechanical systems have been using different type of batteries in rapidly increasing
numbers. These systems commonly require high reliability for long periods of time. Wider application of battery for low-power
design as a prime power source requires us knowledge of failure mechanism and reliability of batteries in terms of load condition,
environment condition and other explanatory variables. Battery life is an important factor that affects the reliability of such systems.
There is need for us to understand the mechanism leading to the failure state of battery with performance characteristic and develop
a method to predict the life of such battery. The purpose of this paper is to develope the methodology of monitoring the health
of battery and determining the condition or fate of such systems through the performance reliability to predict the remaining useful
life of primary battery with load condition, operating condition, environment change in light of battery life variation.

In order to evaluate on-going performance of systems and subsystems adopting primary batteries as energy source, The primitive
prototype for performance reliability analysis device was developed and related framework explained.
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<Figure 1> PHM Prognostics Models
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<Table 1> Characteristics of Different Batteries Available
in AA Format[1]

Carbon-zinc | Alkaline | Lithium(Li-FeS2)
Capacity[mAh] 400~1,700 1800~2800 2500~3400
Nominal V 1.50 1.50 1.50
Discharge Rate Very low Low Medium
Shelf Life 1~2years Tyears 10~15years
Leak resistance Poor Good Superior
Rechargeable No No No
NiCd NiMH
Capacity[mAh] 600~1000 800~2700
Nominal V 1.20 1.20
Discharge Rate Very high Very high
Shelf Life 3~Syears 3~5Syears
Leak resistance Good Good
Recharge-able Yes Yes
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<Table 2> Some Common Battery Monitoring Parameters[15]

Categories Objectives SOC/SOH

Indicate state of charge,
cannot predict capacity

Voltage

(Cut-off, High/low) | ndicate rectifier

No need for battery
discharge to indicate
relative state of health

Battery Conductance | Find weak Cells

Temperature/ Show high battery | Combine with other data
Temperature .

. temperature to verify battery fault
Difference

Capacity prediction is
based on history. Only
reports what has happened

Indicate discharge is

Battery Discharge .
in progress

Complex and variable
Require battery calculations needing time,
discharge and history | temperature, DC current,
and history

Run Time

No capacity prediction
(indicates battery is
connect to system)

Offline Battery
Alarm

Detects battery
availability
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