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A Study on the Core Noise Reduction Techniques of Power Transformers

MEECARHE CBRE - ET-& B
(Dong-Jin Kweon * Kyo-Sun Koo - Ik-Choon Cho * Yoo-Hyun Kim - Yung-Sig Kim) -

Abstract - According to the increase of power demand and expansion of downtown, it is necessary to install
transformers additionally in operating substations and construct substations in residential area. But the public complaint
is increased due to the transformer noise of the substation. KEPCO has used a vibration preventing pad, various
soundproof walls and an encloser to transformers in outdoor substations, and a soundproof door, shutter and wind-path
soundproof equipment in indoor substaticns to block the sound propagation of the transformers. But these noise reduction
methods are not satisfied. It should be considered to reduce transformer noise itself. In this paper, we investigated core
noise reduction techniques to develope a low noise transformer. The techniques to reduce core noise of the transformer
are application of high permeability grain oriented silicon sheets, decrease of magnetic flux density of core, application of
Bstep-lap core stacking method, improvement of core binding method(binding addition, band fixing) and application of
rubber damper in oder to reduce transmission of core vibration, etc.
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Fig. 1 Spectrum of a transformer noise
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Table 1 Characteristics of the PG-Core
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dB(A) = 682 logB + 20logl - 117.2 (3) x6

o = )

o714 Bl &0 R(T), 12 ®Ael 7ol(ecm)o]tt. FEAFE Vel et @A) 154kV ‘j“’t}ﬂ?f] FEFTH

A Edde s TS 0822 FAHE Uk EH

Ao wi: 28Rz FAE  solsv] 9 shel defiz 172D 11EY 2FF7F domg, BV TH2

154k Wer7lo] <7l zAstd £F AEwnd uf 2383 29807 MA sl = AdrY 4 Ad

BoAge =gl ortAets A we Wy ol 3700mmE EZIeiM e otEvh ¥ 29 X]—%_%T‘Eo“

o] RS mjxis UhE @il WEAFR @ 7 e 254 &2de % 69 FETHL FEANFE 1Y

5 1;49]_01] o)t 2847 ANE Az & 9= wdol) & w "4 AEUEE Ho 14T7HA Azl Jhssit

HE 6ol ALY AxS WY FEFFol thE AzAtel

gl 2 A A FEFFS 298 #E Aoz W

U A7) FEA @AAAN G FEFS FASLY FE5

—_— 7] wjolct.

S 7 Ao X&dr #E

530 |- Tabie 7 Alteration of core magnetic flux density

5.0 f-e-

8 [ 165T 141T -6dB
N G 175T 1.60T -8dB
o 1,703 1.8046 1,504 14121 4zl 17T 1.55T -8dB
a8 2 XYz w2 ASNY 53
Fig. 2 Noise reduction effect on core magnetic flux density olg} o] HAMY &R A7 wWE AgAT &
Heh Uty FEF I $£E5A5E nyeo, gdME
Jro29h gro] Rp&ulnvh woldsE ASAG Tk 71& Wdrlg AEUEsE 1L6TIeH, Asd 2y
Apgpdon Zrstgon, ¥ ALY TA T 284 A& 141TE Agstged, oo oz} of 6dBY 2
E4 - M RS B e ) = AL ARE A dddAE 71E HdY A%
‘H‘%}"] "ol Al A ok} #bv] A Werk 175TH e, AAe Myrled A&5dUss 160T2
S0 asAur, A (4)eh Zo] ALHARTE ol ol mhit WAste] oF 8dBY A&AZ EAHE NASGHT. LzlA
33’1%‘91 %P“i A(A)e) FrhstmE Hade Rusl 2¥E TV B 71 Egrl ALUEs LBTILH, Axd ¥y
ANALA vk Aol FF Frk: Ady] AFavts 4 o A& 155TE WS < 8dBY 42gA7 &4
7laL FEEd s SRR HAE ASUEE s & s,
sl gastuh
- UL " 4 MAEE P Aetuy
2ogdel i vk WIS/ (20MVA, 154/23kV)el o, Wolslel AYS QrbEhH FAA L os] &2 A
XP="?—‘1!.‘.;-°} Wael whit Hale F55% 2 FEATE A ~d W gARE BAGRE o)HT £AL ZAX ]
SRR ANA Fa2ee AFstel Agdd, FaRne e
gre wrmo® AFEel ¥ WHE Avjdoz A
E 6 AT Mo gE2 53 o S & w¥de] H2Ech ojul Ao Hauwy 2 A A
Table 6 Weight and volume with alteration of core magnetic o wpel &E wAF Aolvt glov, 250 AR
flux density = age] #a g@alel, EAE £, FPFEY T T
—— oitd, wleld A 7HF, A3, @f&ﬂ%% s o A
A RS 2499 Q5L 29 £ Ak
- a-55 i kg) 20,800 28,800 "L AAA AsddE ApdE dds dagk FNE
T 5 % %) A tmm) |4.400%2,700x3,55015,050%2,700%3,500 AepA £ gob a1, A B2 Aejwtd dEd =
— - WelA =k oW A4 Awolel B wel vEsW 2
qg ooste | 20700 23200 4 Awyed £2¥Bunst 470 B aw g
%= % %] % (mm) | 4,000x2,900x3,420 | 3,680x2,900%3,300 = ®A zAAe] AAo] WaHx ol WAL AEd =
g 2 kg) 18,500 23,000 o7t AAAI ] 2A gg ¥ ooty HFuHFo] FIko)
T 4 4~ |3,1602,9503.360[3,16073.050 5,700 Brim mEel Ainn sk S fae e
cormm e e e Fe W4 Aerly e nARs B A A3

Mg Wl delad Nyrziso] et A 1965



olth. 71N Ao A&KYEE 17T

57% 113% 2008% 118

b7 1%k
ol ofa} dA 7+ AFAei Huj

S

=

7]
zd

o

X
H

N
&
S

al

IL
.

i

P
=
ko)
pa

]
o
'

-5

Kol
=

ol

W
CHCY

)

7;1
ES DB

I
oy

e
T
T %
Ok
= =
~a o)
=W

~o
iy .S
W e
] T
o
G-

o
L
o ‘ul
™ om o
oEr NM
w F
~ ™

HAl g}

3]

sl

& B2 Hel

|2

A

EE
ol

v
|- (Step-lap joint) & ZHg o

N

iy

et ol

she

é}

old

ol
A

¥

o

1o

op

W

TEE

z

B

2

joint)

4

246T7}7A]

o}k
2

i

I3

b

9
E
ol
Bk
o

No

AN FE =

i
|
|
|
|
;
2
j
-

1o 19 59 ol

]

|
i
i
|

9 o] 1.7TZ

H
H

30 [mm]

ity

16—

J

&

Fig. 5 Magnetic flux analysis of step-lap joint

&

=8
5]

H
Fig. 6 Magnetic flux at gaps of step-lap joint

B

o] ol 6719

q

R

TH=

————— o —————

AZE5 % Aol By

’

e ———
I
t
!
|
1
1

i

bt 2

°

[mm]

10

L]

L S e

254+ ————
20—

o 2

Fig. 3 Magnetic flux analysis of normal joint

254 B3t 2K ER

==

=

Ll'e

054 ———m =l

0.0

C

T
No

¥ A

)]
H

Fal=

]

Zo

Fol o 19% A= ol ol st

H] 3]

Fig. 4 Magnetic flux at gaps of normal joint

1966



2OANS A5goEn A Ayl sl Hes

k.
: $9 A&UE @)
g 7sb el AW 47 FbEel mek Aswnil:
015%0l ldlstel Zashi, 648 Wel Fgoli: 349 B
of ulstel A&uce] Hul g o 12% A FACk
A vl Y-d A3ueel AeAY §
e sRles) fletel, W] 50E 2W-d AU
Axsie) 288 A4AdG. & 834 2ol Aq 4 4
Mo Adn Wetle e Azwel wel Wi of

39dBel AHAzF 2ot vebsth

o
2
Eas

2.3 o

2.2

Bx [T]

2.1

2 3 4 5 6 7
Step == [N]

" 7 2 Fofl WE A&YE
Fig. 7 Magnetic flux with step—lap number

o) 4l
Sl - e& J34uE AAARLH, o dapel &
SA Eab AgeA

8 AH-Y Mgl e ~3MY &

vl - =

Table 8 Noise reduction effect on step-lap joint

tﬂq}-? :
A
25MVA 72.0 67.7 - 43
30MVA 778 73.7 - 4.1
45MVA 71.6 67.8 - 38 -39
S50MVA 2.7 69.1 - 36
100MVA 76.6 727 -39
A9 H2AE 83 HoR Este Ao d&sh:
gol shahul w} W Abel, mAEl BolA AL £ go

Nehwi AeR A Al E
EOPIER

srefob B} ui

APES Boltingg  AbE3h:

o % T
to & o oy

Binding® AH&3h: oz Frad aod A
Boling it Al445 Bolting 414 AS UL 353}
M ago] wol WA met A& FEHI o
oe #9 + A Bindng WHE AEHY WEE 22
& Q.

Trans. KIEE. Vol. 57, No. 11, NOV, 2008

E 9 ®A Zuuwde me 25
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Table 11 Noise reduction effect on rubber damper between
core and tank
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Table 12 Noise reduction effect on rubber damper between
tank and ground
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