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Abstrlri't- 1'bii 1)Jl1)tr di1itri l>es lhe ~1111 -0r ni t>11s urt1t1tnt 
fA flui di!llribution on IOOkVA J phlls.c dis tribution 
u•a115f'enner a»ttnbled with 90• T-jol111 a111I inilred la1> 
(l(l f llCI' j(li n l .. ·i 1h "' "'!;.&C•' tV~- 1' hc lll ( 'fl.! llfClll Clll i on' Ql >'e:i 

the variatlo11 a r nw:. The fku d~mlry dinrlbutlom have 
been lltlls ur ed 115ing lie) k)l!d 1(11 b y 11rr ll} 'S C)(ttllrth ooil in 
1'15 (CCO) gr 11<ks m111eri11I -0 r tnrnsfonner ror e l11miB11 tions.. 
1'bt 1-0elllttd r i.u 1k:nsit y 111 1he -0111er W T·j(litt ii 90 niT 
and r 5.ts 10 be 198 mT 111 the inncr ?4f T-joint 11nd the 
~alis('d nw: d~ 1~ lry at 1he-0u1er comer-joint ls 8 1 inT a111l 
rit ts 1(1 l>t 149 niT 111 lht inntr C(lmtr-.j(l in1 ~·hen lht 
u•a115f'enner oore e1.erglttd 1.S T !OH'l. A s inal amount a f 
nu.x dtviSlli(ln rr -01t1 t he l"(l ll ing dirttt i(ln (H.:tun Il l lht 
-0Verl 11r 
ky1roftls- T nindonner con:; tlw: dis tri.bution; power loss; 
$earchcoll 

I. lrtm.OOlXTlON 
11.: effic.k:.nt 01>cration of pQ\vcr tmosfbnucr cores 

dc1>Cods to a large extc1l1 on the design of the joi ins 
betwein 1heir limbs nnd yokes. In 1he 1hrte-pll<1st, 1hrte 
liJnb oore the most oomplex jo ints are the T ~oi nts at the 
i111crscaioo oftbe centre limb aod )'Qkes. 11)C jo i1l1 s hould 
be consiruc1ed to give n-.ethankal Sltlbflity to 1he core and 
to be 11\1g1)C.ticaUy efficient 

Undt'r idetd condilions lhe tOLOI Owe in 1he limbs ofa 
tJanstorn:ier oore bas a sinusoidal v.;·a,-efor1n. but in the 
con.:is of tbe core tbe fl ux is &r fTom s inusoidal. 11)C 
tdditi(l1M1I l~s caused by tl)C 6ux dis tortion cao lead to 
localized het11ing wi1hin 1he jo ints. 

J\l)(_IJ bcr possible CIU5e Qf increased p<)\VCT IOSS in tl)C 
T-joil-. is rOl!dional hysieresis whkh might (l(;(.:.ur. This 
<Xiused v.oben the ll\'lgnitude of the Oux renlaiJlS constan1 
and i1s dircc.tioo \'arics in a C)'C-lic n\1llllcr. SonlC tlux 
mig.hl n>1t11enndos<:llla1e producing local hot spOt.f ll 
Tra!)S~nncr iroo loss cao be reduced eill.:r by 

impro·,.ing 1he quality of 1he stetl or by using be11er 
bufkHng nnd design IOChniques. The efficiency of a 
tJanstorn:iercore is also la.igely depende:iu upon the design 
of tl)C joints at tl)C junc.tions of tl)C )'Qke a1MJ limbs. In 
11.e:se re,gions the nwc may devi111e from 1he rolling 
direction of the s teel or becon:ie d isto11ed so 1 bat local 
areas -0f 1 l)C hi,gb loos are produced. L2] 

The objec1h-e of1his in,'t:s"ligtdbn is to know 1he Owe 
d istribut.ion of the trtutsforn:ier oore built &om elec.b·ical 
steel ( t..i5) with 3% silicon iron assembled with 9(f T· 
jv iul mu.I 111il1 <.'\I lu1J 1.:v1 •JC• jv iul wilh ~1u~1 yvlc by 
using se:u <:h con 

IL EXPERIMENT APPARATUS flND 
MEASURING TECHNIQUES 

A J -1>bas<;J limb s tocked cores are assembled \\ilb 9ff 
T- joint and mhred lap corner jo ints m indkaled in Pig. 
l.TI)C core is 550 nun x 580 n:un with the liJnbs and yokes 
100 mm wide. 11le core is assembled fTom 0.3 mm thick 
lamino1ions of M.5 grain-oriented silicon iron (CG()) ns 
iJ1dicated i.11 Fig. 2 and tl)C co1e compl'ises of l 5 layers bas 
staggered yoke of core 'vitb Q\'Crlap length of 5 nun fTom 
01her ndj (ctnt lamina1ion. St.o &1,>tring ahtrnate lay(rs of 
laJninations i.11 tl)C yoke direction as i.Jd ica\!d i.11 Fi,g. 2 is 
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known to reduce 1he losses of <:-Ore assembled from s fl i<:-On 

"''"' (l ] 
Flux d istribution in the Cok! Ro lled Orain Oriented 

(CRGO) is nltaSured by using t1n army of ~rd1 cons to 
get the satisfacto1y result. ln this Unwigation an anny of 
single 1urn search coil is employed to measure in·1>laoe 
(longiludinal and lr.lnS\'trse) of 11 we densily in 1he 
lruniJiation within the tJrtnsfOnnercore. 

The b <:.a1ions chosen must <:-O\'tr 1he tirtas \\here 1he 
tlux is nlOre likely to \'ill)' direction so as to find 
distribution of the nwc beliavior as slKl\~n i.11 Fig. 3 and 4. 
1l1e tesling process is done by using 1he Nc>L« 1d Test 

r: 
FigJ-"' 3 The p«dlicsi of &1Y &!ldh.dd~cc.ticsi h "'e «:mer 

joO:i ofnn$Ol'D)«on 

Frame. 11)C NcrLo.1d Test Frame coosiS1ing of three 
\~indings for ~ch lltrtc phase <:-Ore are designed in on!a­
•Klt 011ly to avoid introduciJ1g stress to the la1ninations blJI 
also to kcq> tl)C 1n:1gnc1ism cxac.lly conS1ant in all limbs of 
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1he <:-Ort:s as indktded in fig. S. The <:-Ore <:-0uki be 
a>eQ!ize<l 10 l.5 T (50Hz) 
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The magnitude and d irection with reference to 1he x 
axis of the i.11-plane iJ1stantanoous Oux density can be 
\vriltcn in tbe form [3]: 

lbl = ~1• (e/ +e./~ (l) 
4p ...-ln 

Aod 

(2) 

\\' here 
/ = fTcquc1)Cy SUl)l>ly 
JV = Nwnber oftron.~Kinner wiJkliJ'8 

A =Cross se<:·tioo area of tmnsfbnncr core lamination tbat 
1neasured 

11 = oumbcroflaycr of traosfbnncrcore lwninatioo 
e1 • mn<thnum \·alue of lhe <:-0mp0nen1 of induced emf in 

the easy d Uection 
e;r • mn<thnum \·alue of lhe <:-0mp0nen1 of induced emf in 

the bard d iJection 
Sample <:.ak.:.ula1ion ns follO\'f. 
From tronsf0r1ner fnune are obtai.11 11wnber of tum is 

254 lun>s, arcri of lamination is 0.000000m1 \Vilh number 
of layer is I S la;'trs t1nd frequency supply is SO Hz. \\'hen 
the supply adj usted to tronsfor1ner at l .5T so at the searcb 
coil will find tl)C indoced emf by ~cil k>scope 
1neasura nents ti t eisy dirtction is 190.nV and hnn! 
di'ection is l80mV. By usiJ'8 the equation (I) will fukl the 
fl ux density at tbis point is 103mT. 

Ill . EXPERIMENTRESVLTANDDISCUSSION 
Fig. 6 s l)()W'S tl)C mes h gmpb of tl)C locali sed fl ux 

density nlCas urcd by llSi ng tl)C sea rd> coil al tl)C 9ff T-

1~1g.11e6 The mes.i g=iph of"'e loalixd ll:lx dm:diy mm.<1tircd 
by tic~oo~ •111he9(fT -joioo. 

jo int of 1mnstbnner <:-Ore lamination. This nle:Sh gmph is 
d1nwn by usiJ1g the t-.iallab sof\\\i'tue based on lite result of 
Ibis invcstigatr.>o. 11>e fl lL'< dcosil)' at 90° T·joi 1J1 callScs 
1he tlux densi1y in lamination yoke drop in 1he 'X)0 T-joint 
a1kl Oux 1Jrtnsfe1s Uuo ll)t la1ninat ionsaboveand below it 

The nux densily in the limb then drOps rapidly as the 
Owe distributes ilstlf equnlly belwetn the lamint1li01lS. The 
nux de1~ity reaches a peak at lite iJ1ner of9<f T :ioi nt: ll1is 
is mused by tbe saturated material. 11>e minimum fl ux 
de1tSity occuis n1 1he outer of 'X)0 T ..jo int of Lrtu1sfonner 

Fig.ire s The di~ of"'emerb:Jdl "'Misuxd 10 me.ur.ire1hc 
klC$1.i$Cd fk1xdro:sirv 1405 



 



 


