Welcome to AsiaPES 2008

Selamat Datang (Welcome) to the 2008 [ASTED International Conference on Asia Power and Energy Systems (AsiaPES
2008) in Langkawi, Malaysia.

AsiaPES 2008 has aftracted excellent contributions: authors from 40 countries have submitted 190 papers. On behalf of the
conference, I thank all authors who have made a great effort to contribute to the conference. After a thorough and rigorous
review process by members of the AsiaPES 2008 International Program Committee (IPCY), 70 top quality papers have been
registered for presentation at the conference, On behalf of IASTED I thank all reviewers who have taken the time to review
the submutted papers. Without the strong and unstinting support of the reviewers the high quality program of AsiaPES 2008
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In addition to the delegates, the conference is especially delighted to welcome owr keynote speaker and our tutorial presenter.
The As1aPES 2008 Keynole Speaker 1s Prof. San Shing Choi, of the Nanyang Teclmological University, Singapore, The fitle
of his address 15, “Distributed Generation and the Role of Energy Storage Svstems.” The AsiaPES 2008 tutorial will be
presented by Mr, Sazali P. Abdul Karun, of the Transmission Division of the Tenaga Nasional Berhad (TNB), the dominant
electric utility company in Malavsia. Mr. Sazali will present a tutorial on "Fault Analvsis in Transmission Svstem. "

Tlus conference will provide an excellent opportunity for engineering and leclmology professionals, researchers, acadeimcs
and students, coming from more than 20 countries and from every continent on the globe, to gather and meet for mutual
benefits. Delegates will learn from logh quality presentations, discuss mnovative ideas, update on cwrent interssts and be
exposed to the best practices on various topics of power and energy systeims.

Apart from enjoving a leclnucally bene ficial and fiuitful conference, I pray that you will emgoy yowr slay m Langkawi and
will have some time to visit various sites of interest, both historical and aesthetic, on this lovely island and in other parts of

Malavsia,

Prof Khalid Mohamed Nor

Chair, IASTED ASIAPES 2008 Conference 3 M_/
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ABSTRACT

This paper describes the result of measurement of flux
distribution on 100KV A 3phasze distribution transformer
assembled with 45" T-joint and mitred lap CORMER. joint
wath stagger wyoke The measurement involwes the
variation of flux The flux distributions hawve been
measured uging no load test by arrays o f gearch coil in WS
(CGOY grades rraterial of transformer core laminatio ns.
The localised flux density at the outer 45° T-joint is 90
mTand rises to he 148 mT at the itmer 45° T-joint and the
localised flux density at the outer corner-joint iz 103 mT
and rigez to be 193 mT at the imner corner-joint when the
transformer core energized 1 T 50Hz A small amount of
ez dewiation from the rolling direction ocowrs at the
overlap.

KEY WORDS
Flux distribution, transformer core, search coil

1. Imtroduction

Tranzformer iron loss can be reduced ether by irproving
the gquality of the steel or by using better building and
design technigques. The efficiency of a transformer core is
alzo largely dependent upon the design o f'the joints at the
junctions afthe yoke and lurbsz. In these regions the flux
may deviate from the rolling direction of the steel o
becorme distorted so that local areas of the high loss are
produced. [1]

The objective ofthiz investigation 12 to know the fux
distribution of the transformer core built from electrical
steel (M5 with 3% silicon iron azsemhled with 45° T-
joirt and rotred lap corner joint with stagger woke by
using search coil

606-144

2. Experimental Apparatus and Measuring
Technique

A F-phase,3 lirb stacked cores are assembled with 457 T-
joint and mitred lap corner joirds az indicated m Figure
1. The core iz 550 rram 2 580 rren wath the lirmbs and yoles
100 tren wide. The core is assembled fom 0.3 mm thick
lardrations of M5 gmin-orented silicon ron {CGOY as
mdicated in Figure 2 and the core conprises of 15 layers
tas staggered yoke of core with overlap length of 5 mm
from other adjacent larmiration Staggering alternate
layers of larrinations in the yoke direction as indicated in
figwre 2 is knowm to reduce the losses of core assembled
fomsilicon ron [2]

Fhpz distribution in the Cold Rolled Grain Oriented
{CRG0) 1z measured by using an amray of search coils to
get the satisfactory result. In this investigation an array of
single tun search coil is employed to measure inplane
{longitudiral and transverse) of fluz density in the
larmiration within the trans former core,

The locations chosen rmst cower the areas where the flux
is more likely to wary direction so as to find distribution
ofthe flux bebavior as shown in Figure 3 and 4.

r(

Figure 1. Transformer core type with T-joint 45°
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Figure 2. Dimension {mm) of | 00kV A transformer model
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Figure 3. The position of easy and hard direction in the
corner joint of trans former core

Figure 4. The search coil position in the T-joint of
tranaformer core

The testing process is done by using the No-Load
Test Frame. The MNo-Load Test Frame consisting of three
windings for each three plase core are designed in order
not only o avnid introducing stress to the laminations but

also to keep the magnetism exactly constant in all imbs
of the cores as indicated in figwre 5. The core could be
energizedto 1.5 T{50HZ)

The magnitude and direction with reference to the x
axis of the in-plane instantaneous flux density can be
written in the fortn [3]:

bl =

1
4 fNAn

el +2,2 15 (1)

and

&= tm'][ﬁ'—] (D

e]

where

J= frequency supply

MN=MNurmber of transformer winding

A= Cross section area of transformer core lamination
that measured

n=tunher of layer of transformer core lamiration

2, = maximumn value of the component of induced
emf in the easy direction

¢y = maxinum value of the component of induced
emfin the hard direction

Sample calculation as follow:

From tmnsformer frame are obtain number of tum is
254 turns, area of lamiration is 0.000003m® with nurmber
oflayer is 15 layers and frequency supply is 50 Hz When
the supply adjusted to transformerat 1.5T so at the search
col will find the induced emf by osdlloscope
measuremnents at easy direction iz 190mV and hard
direction is 180mV . By using the equation (1) will find
the flux density at this point is 103mT.
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Figure 5 The diagram ofthe methods that used to
measure the localised flux denaty



3 Result and discussion

Figwe 6 shows the mesh graph of the localised flux
density measured by using the search coil at the 45° T-
joitt of transformer core lariration. This mesh graph is
drawm by using the Matlab so ftware based on the result of
this investigation. The flux density at 45° T-joint causes
the flux density in lamination yoke drop in the 45° T-joint
and flux transfers mto the laminations above and below it.

Figure 6. The mesh graph of the localized flux denzity
measured by the search coilat the 45° T-joirt

The flux density in the limb then drops rapidly as the
flier distribites itself equally between the laminations.
The flux density reaches a peaks at the immer 0f 457 T-joint
thiz is caused by the saturated material The minimum
fliz density ocours at the ouwter of 45° T-joint of
transformer core larmration. The localised fli density
will increase fomthe outer to the inner of the 45° T-joint.
The localised fluzx density at the outer 45° T-joint iz 90
mT and rises to be 148 mT at the inner 45° T-joint when
the transformer core energized 1.5 T 50Hz

Centre Limh

Figure 7. The average flux density at 45° T oirt (the
values are espressed in mT) iz measwred by using search
coil

Figure 7 shows the measuring poirt of location and
localized flie densities at 45° T-joint that are measwed by
using the search coil on transformer core. This result is

0

produced by calculating localized fluz density after the
search coil measures the wector of the voltage in the easy
and hard direction at the lamination

Figure 8. Digtribution o flocalized fux densityat 45° T-
joint

Figure 3 shows the wvariation in ragnitude and
direction of flug density at 45° T-joirt. & small amourt of
flux dewiation from the rolling direction occurs at the
overlap.
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Figure 9. The mesh graphofthe localized flux density
tneasured by the search coil at the corner-joint

Figure 9 shows the mesh graph of the localised flux
density measured by using the search coil at the Corner-
joint of tansformer core lamimation. This mesh gaph i3
drawm by using the Matlab software based on the result of
the inwestigation. The flux density at corner joint causes
the flux density in lamiration yoke drop in the corner
joint and flux transfers in to the lamirations ahove and
below it. The flux density in the lmh then drops mpidly
as the flux distributes itself equally between the
lamirations. The fluz density reaches a peak at the inner
of corner joint; this 1z caused by the saturated rraterial,
The minimmm flux density occurs at the outer of corner-
joint of transformer core lariration. The localised flux
density will increase from the outer to the inner of the
corner-joint. The localised flux density at the outer
corner-joirt 15 103 mT and rises to be 198 mT at the inner
corner-joirt when the transformer core energized 1.5 T
50Hz.
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Figure 10, Theawerage flux density at corner joint (the

walues are expressed inmT) is measured by using search
coil

Figure 10 shows the measuring point of location and
localized flux densities at corner-joint that are measured
by using the search coil on transformer core. This resultis
produced by calculating localized flux density after the
sgarch coil measures the wector o fthe woltage in the sasy
and hard direction at the latmiration

Figure 11, Distribution oflocalized flus density at comer
joint

Figure 11 shows the wariation in megnitude and
direction of flux density at corner joint. A amall amourt
of flux deviation from the rolling direction occurs at the
owerlap, but no rotatioral flux iz present in the joint. The
major regions where the flise deviates fom the rolling
direction are the corners where the fux passes fom the
voke to the limhs,

4. Conclusion

The flhoe distribution in cores assembled with M5
tnaterials wvaries with the stagger length. The localized
fhm density will increase fom the outer to the imer of
the 45° T-joitit. The localised fliz density at the outer 45°
T-joirt is 90 mT and rises to be 148 mT at the inner 45°
T-joirt when the transformer core energized 1.5 T 50Hz

The localized fliz density will increase forn the outer to
the inner of the corner-joint. The localised flux density at

the mter corner-joint is 103 mT and rises to be 198 mTat
the inmer corner-joint when the tmansformer core
energized 1.5 T 50Hz.

A small amourt of fAux dewiation fom the mlling
direction occurs at the overlap, bt no rotatioral flux i=
present in the joint The reason for the higher loss in the
45 degree T-joint and the mitred lap joint 1= due to the
presence ofrotational flusx

Acknowled gements

The authors tharls the MTMM Cormpany for the material
given to the authors for the pumpose of the investigation in
cotrpleting thiz paper

References

[1] Jones, A. J, Moses, A J, Comparison of the
Localized Power Loss and Flux Distribution in the Butt
and Lap and Mitred Owerlap Corner Configurations, JEER
Toms, ON MAG, VOL MAG-10, Mo, 2, june 1974,

[2] Daut, [ and Moses, A.J, Some Effects Of Core
Building On Localised Lozses And Fliez Distribition In A
Three-Fhase Trnsformer Core  Assemhbled  From
Powercore Strip, [EEE Trans. On Mag, Fol AMAG-24, Mo
5, pp. 2002, Sept 1990

[3] Daut, L7 Fwestigation of Flux and Loss Distribution
in Transormer Cores Assembled From  Amorphous
Fowercore Maarial, 1992, PhD Thesis University of
Wales

[4] Beckley P., Hectrical Steels jor rotating machines
The Institution o fElectrical Engineers, 2002,

[5] Indrajit  Dasgupta, Desien of Transfrmers
Hemdbaok, Tata Me- Graw Hill, India, 2002,

[6] James H Harlow, Heciric Fower Tramsformer
Engineering, CRC Press LLC, 2004



https://www.scimagojr.com/journalsearch.php?q=171001547458&tip=sid&clean=0
[ Procesdings of the 41h 45T xﬂ O op ¢ | D5 ol Tl ! . PERENCANAANSISTER X | [T Proceedings of th 41 1457 X
£ 3 & sdmagoycom/joumakearch php?o=1710015474581ip=sid&clean; a &+ b % (b e £ = 2 & scmagocom/joumalsearch php?gs 17100154 24581ip =sid&clean; a &+ O % (B .\..-c..::) [1]
Proceedings of the 4th IASTED Asian Conference on Power
and Energy Systems, AsiaPES 2008

Home  JoumalRakings  CounryRarkings  VizToos  Help  Aboulls

Stop eeing this ad omAy. Muteysia - LUIL a a 5
Subject Area and Category  Ererny
Publisher

Publication type  Conferences and Proceeding:

155K -

Coverage

Proceedings of the 4th IASTED Asian Conference on Power
and Energy Systems, AsiaPES 2008

[%1 Proceedings ofhe 4t 48T ) B Brxsetoncctibe s ST “
s . S, € 95 @ @ sdmagojrcom/joumalsearch phpig= 17100154 /458 ip=sk brcloanal a & @O » oo |
2> agojr.eom/journalseanch php?a - 17100154 74581p = sidénckean a - i amsd ] L 2 pig=1/1001 B ¥ )
= B & scimagojrcomijour phi a1 G N ":0 ;] 3
o LR ; ® TowiCites @ Seif-Cites + Citations per documert + @ Citabie documents @ Mon-ctable cocumants @ Cred documents @ Uncited documants
= Processings ot the 44n
i BASTED Askam Conferomcs on.
e kv g
' o = " N
2 -~ .
= i smaom
o1 o y 0
200 amn 2008 wnm 2000 B noE 08 b ot wa
@ Exiemal Cites per Doc @ Cites per Doc s ® % International Callaboration i
e

SiEp saaing this nd



https://www.scimagojr.com/journalsearch.php?q=17100154745&tip=sid&clean=0

Web: https://www.iasted.org/conferences/pastinfo-606.html

International Program Committee

Additional Reviewers

Information on Publication

Table of Contents

Author Index

Anaheim | Calgary | Zurich



https://www.iasted.org/conferences/pastinfo-606.html

