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ABSTRACT

This thesis pr€s€nts the r€srarch and study of thc intemal impadanc€ of the

batEry. The bsficry is {|r importsnt apparatus for proyiding backup power supply itr

cas€ of power outages c.itical servicc indushy likc bar*ing compEnicq

telecommunicstions companies and others. It is common practic,€ checklist for

electical Gnginccring offclrs us€ to mcasrtr€ thc vohagc in the bottrry p€rformanc€.

Ofrafcning !o thc writing ofthe r€s€arch and sfudy ofthc intemal impedaaoe ofthe

bot&ry, rhe author feh tlut thc internal imp€dancr oftte battcry om be a benchmr*

for cvaluating thc performanca.



ABSTRTI(

T€6i8 ini m€ob€ntrngkan bedrcnaan daann p€nyclidilor &n l(ajirtr dlai

8,lrr'g.n d.l"n,'l bolbll BsEri ncrupaLan ndas ymg pcnting utk ncrrboikm

bckalan &nags clektrik sardEran jiks berlEku gEngguan bckalan clcktik kepada

iaduOi pctkhilmrtan ),ary hitikal s€Ftti syadkal peftarka4 sy8fifd

t lekornioulGsi d8n hnFhin lagi. OlGh l@ruE $rdah maljldi kebilsaan s€nrni

scmak bsgi pcgwai teknik ebktrik nreaggunakan nilai voltan dqhm mtrk

mengukur presosi bated. Dripodr nerujuk bcbcnpo pcnulism traEng pcndidiksn

dan kqiiatr nilEi gdangan dElaman bstcri, p€nulis merasakrn nilai gslangan dElrytatr

bor€d boleh n€Ndadikan 6tr is ukw utrtuk mqrilEi prcstasi
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CHAPTER I

INTRODUCTION

t-t Backgrourd Of Study

Nowadays the use batteries in oua daily lives is very widesprcad as example for

hybrid and electric vehicles, secondary vehicles such as electric bioycle, industrial

forklifu or all tcrain vehicle (ATVS), solar and wird power conveEions systems,

UPS backup for critical services such as airport operation and online ba*ing and

many morc.

With increasing comp€titive prcssures and high cuslomer expectations at every

service has been subscribed, there needs proper engineering techniques to prevent

battery failure to deliver full power when called utrnn.

The suitable diagnostic merhod to derect lhe unhealthy batteries lvills Jesult in

improved batt€ry life, schedule maintenance & operation activities more organized

and improved safety work environment.



1.2 Problem StrtemeDt

Lead-aoid battery is a secondsry batt€ry which is r€sponsible for providing

standby power to cdtical cquipmcnt 8nd services. That which is popularly used in a

variety of fields, tlpically used at €l€ct ical power s)stem at the data processing by

fmarcial ioslitutions, telec.mmunication company, govemment offic€s and military

data center. What level ofconsumer confidence in rhe sbility ofthe bott€ry to make

sule healthy enough 1o carry the intended load?

Battery is one oflhe important ass€ts ir the opemtiog to aahieva high rcliability

and syailsbility s€rvicc for the critical services industial. Batteri€s 8r€ respoNible

for providing standby pow€r and batteries will be the last line of dcfence from to

avoid us€r experiences electsical powcr outagc, inr€mlpted and disubed. Figurc l.l
shows the electric power sydem block diagram for critical sErvices industrial.

Figurc 1.1: Block diagmm electric power system
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There is a lot ofattention and interest in the various areas ofthe capacity of

the battery to store electrical power for critical applications. From figure 1.2 clearly

show the highest contribution problem category caused of major breakdown to

electdc power system is because of battery failure. There are good opportunities for

electrical engineers to study more about the battery to counter pmblem because of

battery faulty.

2.86%
Config.
5.77%

AJOR BREAKDOWN ANAIYSIS BY PROBLEM

CATEGORY - YEAR 2011

4.57%

Surse
a.57%

Incoming Ereaker
Tripped
2.46%

Load Breaker Tripped

p.otection Tripped 2.a6Y"

nelaylripped 5 71%

5.71%

Figure 2.2: Percenmge major breakdown by problem category.

Monitoring the state of health of batteries for critical services industrial

balteries is very imponant for providing uninterrupted service. The common use and

conventional testing for evaluated the condition baftery called the battery capacity

testing- The test is to b€ done according to the specification from datasheet of battery

manufacturing and following the recommendation procedure by the professional

institute.

5.77%
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The conventional testing is the most reliable method to assess the state of

health of a battery. However, the conventional &sring is a lime consuming and

expensive method becaus€ it must b€ done in off-line from power system, which

could potentially result in down timc problems. This m€thod is also allected th€

performance of the batteries, in logical and lheoretical the routine discharges

activities could reduce the life span and the performs[ce battery due to increasing the

intemal resistance ofthe battery.

t3 Objcctive

Until reccntly, th€ methods commonly used to determine the condition ofthe

battery is to do a test capacity / load, Although reliablg this method has proven to be

cumbersome, time consuming, expensive, and risky I]. An altemative to load

testing is the impedance comparison method.

The main objective ofthe proposal project is determining the ea y detection

prematue f&ilure battery using the ohmic measurcment to protecting the battery from

the prcmaturc failure and resulting to prcdiction ofremaining useful life of battery.

The more specific objectives ofthis study are as follows:

To make some experiment on various condition of the batteries to

discuss the most significant values between voltage or ohmic.

To study the effectiveness ohmic measurement to estimate the

condition the cell and bank of batlery.

To make the statistical and h),pothesis amlysis on the data that has

been taken to assess the performance the group of batt.ries.

a)

b)

c)



1.4 Proiect Scope

The methodolos/ approach on this proposal pmject will be based on the

analyzing the actual related pammeter at baftery to determine the health ofbatteries,

From here, the main battery parameter to be investigated and analyzed to assess the

condition and health of VRIA batteries is the intemal resistance (impedance) of

battery.

Theoretically, conspicuous effects of the change in impedance of the battery

is due to several factors such as the decay ofthe positive and negative battery platet

chemical deterioiation in the purity ofthe electrol)'te ofthe battery, charye/discharge

cycles, harmonics, and load levels.

All the assumptions afld ideas for this proposal project will be proved though

researcll simulation and experim€ . In rhis project, simulation of lhe ohmis

influence to the battery is unavailable due to several technical constraints,

Experiment and research can be made liom measuring actual internal

resistance at the real ficld with a variety of battery conditions. The conditions of

banery will measure forthis experiment isi

New battery (l-3 years service )

Moderate battery (4.6 years service)

Old battery (7-9 yea$ service)

Unhealthy battery (faulty)

a)

b)

c)

d)
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To r€alizc the objactives ofthh projert wdc cat€godzad thc project scopcs as

below:

i, Identiry tha measuErncot psrancEr md rcled drr8 for asse$ the condition

battcry

ii. Study Influ€trc! Ihctor to prolong the life time ofbonery

iii. Cho€e several VRLA caparities for as sample ad sudy cEs€.

iv. Make mcasungmcnt, r€co.d 8nd aoatlze the r€l8tld paramQter 8nd datB are

obtahed fr,om actu8l ficld-

v. R€ood and analyze the 6ctual parfomance ofthe bottery fiom frilut€ rcport

recods ff,om the suitable amlysis tool

vi. La*ty ohoose the bcst prsdiction & mcasEement m€drcd to evaludc thc

health of bsttery,



1.5 Signlllcrme of Project

Expected ftom this research has been conducted to provide a simple and effective

way to evaluate th€ performance of the battery by means of reading rhe battery

impedancc and specific method ofanalysis.

Although the proposed method does not have accumte rcsults in evaluating the

performance ofthe battery compared with the old metho4 but the proposed melhod

can at least be used as a screening test for the battery in the battery health test.

There is geat inteEst ftom stakeholder and related party to find the best medpd

to assess the health of the battery. Useful in termsi

i. Easy to operate.

ii. Economical of operation.

iii. Accurate and reliable data.

iv. Build cuslomer confident.



1.6 Orgrnization ofReport

This report will consist offive main chapte6; Introduction, Literature r€vicw.

Methodology, Result and Discussion, Conclusion and Future Recommendation,

ln Chapter l: Introdaction, at l$ chapter author will discuss the crucial

aspect ofthe research work such as background of study, objectives and sc.pe ofthe

project.

Chaptet 2: Literature Review will completely dedicate in explaining about

the related VRLA batteries. The author will explain more on the measurcment ohmic

relation with the battery performance and several analltical methods to be

implemented in this project.

Chapter 2: Methodologr will explain how the author will complete the

project. The timeline will be show in order to briefly view the project

implementation towards the completion.

Choptet 3: Result and Discxssion is section for covered lhe explained and

some discuss bas€ on the experimental rcsult has been made in this project. Finally.

the concfusion and some fulure works will be covercd at chapter 4: Conclusion and

RecommendotiorL
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