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Abstract Recently, wireless power transmission has attracted much interest and is the subject of much research in
industry and academia. As its name implies, it is a technology which involves transferring power without wires. This
paper presents the design of an ICT-based wireless power transmission system. The proposed system consists of a
wireless transceiver unit and high-efficiency coil unit, which can increase both the transmission efficiency and the
effective power distance. In particular, the wireless transceiver unit was designed to work with the ICT technique to
enable real-time remote monitoring. Also, studies were done relating to the effect of reducing the standby power. The
optimal frequency of IGBT devices used in industrial wireless power systems of 20[KHz] was utilized. The values
of 23.9[pH] and 2.64[ uF] were selected for L and C, respectively, through many field experiments designed to
optimize the system design. In addition, an output current controlling algorithm was developed for the purpose of
reducing the standby power. The results presented in this paper represent a 75[%] to 85[%] higher power transmission
efficiency with a 10[%] increase in the effective power transmission distance compared with the existing systems. As
a result, the proposed system exhibits a lower standby power and maintenance costs. Also, the designed wireless
transceiver unit facilitates fault detection by means of user acquired data with the development of the ICT applied
program.

Keywords : Both Side Resonant Type, Magnetic Inductive Method, Magnetic Resonance Method, Side Resonant
Type, Wireless Power Transmission System
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Fig. 3. Mathematical Modeling of Magnetic Inductive
Method
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Fig. 1. Magnetic Inductive Method
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Fig. 4. Wireless Power Transmission System

di,  di,
o =L My )
di di »
v = Mg Loy 6
P =ave(vyiy), P, = ave(vyi,) 2-7)
olu] 7% e Al7HA Hite] go] ofH o] Al
2yl A Age] dojupar oA dojupe A
A fr=d dgrdgelz) gk
o7l M e A AHAEAI 2 AR Y
HHE P2 879 P 23, P 0o]H P 00
ek
212 REAN SMTE HE AAH| R BY
FreAd FAAE A Alzge] R JAYE
ok A7) AYEaE wAsHE Aol ue et 2

o] EHHEh



StAlksl7| &5k =2 R ALTE A5SE, 2016

1) ¥ 34y
}

12 2 23 2] A} o) AHHYE Aol
A7) ez g wasA sole A8d 49 Sl

S 25}
ojFolN g W HASIA e 7$olth

) 15 309

13} 2 2ol A 3ol FRS=E FASH: U
2 12} 53 23 F9 ATt ofF sk A4S Y
719 =91 &4E Fol7] S8l e X 7HEY]
A= Agel 2ol 2af o H2E 5§l W AHEH

o] Fig. 5 ol FA] Hojgitk

£ odn ' o

(3) 45 1Y

15 3R 12k Z3} 23 ol 717 595 3713
25 8k YR 7MY a9 A FAAE
AE Ao d B ¢ olon B =FoAE o] S
ARESE] Al 228lg S48k o] Fig. 6 o FAIEY
ol mES o] AlzEle] Ao vl 2ol rdHrt

Vi =jlwly = —==)h + juMk, 2-8)

Vy = jwMI — j(wL ! ) (2-9)

2 1 2 UJC 2

Fig. 6. Both Side Resonant Type

70

BN
2
1o
2,
]
=
of
fol
o
o
i
o
N
Ho
o,
>
2ol
r>~1
L)
r>~1
of ]
fol

2 k g Fapo] o] 24w
Fol7IflelM = AT Fope
de] A AAZE Basit

M= o5 flstel U] G4, 471, 1, 23

o we 2714 AAeA AASAT Ee

=L o rlo

]

ol o o
il

e

o
A

1o
-
PN

Ry
= e
o o
[o
oL K
i o
)
of
E Oz
o,
olf
[o
-
Auj
=
rir

t
r‘?l—l‘ 1:,011
(2

_‘

£ Q(Quality factor)e]™] o] F3}
Uehle gteg 3w 2542 1

& FrI} 7FE3ieh[8]
Akl ATFE BT FAEE 71dAA ARSshE

=]
kol
AdHAEA =T Aol AHEE = AAAL AlE

IGBT(®2%:SKM400GB12T4)e] F34= Hojaleko]
20[KHz] 750} 9lo] of7]o] @A 3L d=Ae s

sto] 71 A 7l Lgke 23.9[puH], CREe 2.64[ k)
o7 AAs)

o] A¥} A¥HL FEAY} S =AU 2]aL Al
S/ dA AMEskaL 9l

A7 AN = x}7] o] H o

[>

[N )

hyd O 2~
PN 2" S

ol
o

ML

m
lo

» Qe Lo

bl L ol
o

g Mo

o o
o HE oo
2
22
fols
o
k1

=
N
2
o
o
B>
il

N
_

o3l
i
o,
ro
o
fitl

e

1‘}‘] ﬂ-]lo
ol
_OL

oH 2oy
=

d

1t} &, Litz wireoll &
7] AE £ G 2
317] H8lA= 120[A]01%
SEEL el

=
Jo] wHyEILL, A%

1 < of
N -‘lN' rlr ) EH
%O,

i o

>
2

2
o
tlo

(¢

of

lo,
iy

U
N
N
ot
v

O
o,

O

4 £ for o
-
-
—()-L
>
=
rlr
o
=
2z
=
=
2
2
o

Tl

120[A]9] AF7F

=

N o
2 o
Me

b
I

3=
2L
o] 9Pl -

g 7



1T 79ke] RS Asd A

> o
o
oo

+
kY

>~ o
1
ro,
Bl
2
2
iy
o

o Y
td
i
iy
A
[o
ek

By
;O
Xy

_,d
o
R
L
e
"
rkﬂ
=
fu
>
> o
o
o
fl
N,
o
il
tlo o

b o op
ST

oH7| HEq

OHﬂrU&"
ruE_“
o 32
koé
o

"8
o
i

1ru§
E

-,
W =
_ﬂﬁi
_Eé
%_u
'U[-'_‘\l_‘
P22
imlu:
T
o,

L

BY7HE

Fig. 7. algorithm of current output control

% #Js}i Eﬂ%ﬂlolﬂf’ﬂ/ﬂ ofg] A /\1 Z
o2 NCP olA&= whato] deds Adshd, wet
dadolee] At AfF & 7 HB TS RS485 E&

ol& whoR ofgel & AAES AU °l o)y Bae Ea) wUEYo| slsEi o] AaE T
Fig. 8 A4 Fig. 9 & o] Al=gls AEstel S7h g g 10 o)A mojzt) w3l o] Zza3e o) g

55w BAFEL of FAURAT ASEE I AAT go) gaw wUEY 29 Fig 11 o4 nojET

F9& Hdeste 7AWE, Lits Wire, Pick-up Unit 2 -

A¥o] glom Lits Wire o] £2% AFZ 7] = D

WA 0 2 Pick-Unit o =9t} 23 AQRE g&w o] lNCP‘ m,‘_”f m

E]= Pick-Unit 25 Ak A998 egael A4 ——L i_ RS

U ol T A P2 4 2 100W) O f' ’
A & [——

olat, Ho &L 20[kW], 21 300[Vde], H : i

] e

=9 AFE 70[A] olth b e )

o] A3} ekl FEFA|QelA A a7 ‘[“ "_f/"

9] AH(F-Type) o} FHAHAEEH3 Ago) 75[%] L e

olA 80[%]= HAHEAL FEAZE 10[%] S7Fst o Fig. 10. Block diagram of Communication System

71489 e D FARS v§E drkatadrt

N
)y
o
o
oo

o

o ;12
o

N i
N

2
|

B
X0 9 o

o X
ol
ol

ol
ol
£

o ol )
2
i)
o
ool

Fig. 9. Increased Efﬁ01ency

)

71



FFAE &= BA) AT A55, 2016

A% A3 20[KHZS F35E T4 A% A28l 7
gafo] 7)Ee] Aulnr) A
75[%]°14] 80[%] 2 A%
of t)71 e o) e
I ICT 7148 ol
SEREREE R
FomH ALEA

¢ AES A F 5 A

ol

b

_,d
4
v

References

[1] D. H. Childress, “The Tesla Papers”, Adventures

unlimited press, 2000.
[2]

W. C. Brown, “Experiments involving a microwave
beam to power and position a helicopter”, IEEE Trans.
aeros. electron. syst., vol. AES-5, no. 5, pp. 692-702,
Sept. 1969.

DOI: http://dx.doi.org/10.1109/TAES.1969.309867

[3] W. C. Brown, “The History of Power Transmission by
Radio Waves”, IEEE Trans, micro. theory tech., vol.
MTT-32, no.9, pp. 1230-1242. Sept. 1984.

DOI: http://dx.doi.org/10.1109/TMTT.1984.1132833

S. M. Kim, J. I. Kim, I. G. Cho, J. H. Moon, W. J.
Byun, “Wireless Power Transmission Technology Trends
And Development Directions,” ETRI, 2014.

S. Dieckerhohh, M. J. Ryan and W. DeDoncker, “Design
of an IGBT-based LCL-Resonant inverter for
high-frequency induction heating”. Proc, IEEE Industry
Applications Conference, vol. 3, pp. 2039-2045, 1999.
DOI: http://dx.doi.org/10.1109/1AS.1999.806017

J.-E. Yeon, K.-M. Cho, W.-S. Oh and H.-J. Kim, “A
dimmable high frequency resonant inverter for
electrodeless lamps”, Proc. of KIEE CICS’04, pp.
487-489, 2004.

(4]

(3]

(6]

[7] Technical Theoretical Interrelationship of The Wireless
Power Transmission Technology, Dong Soo Kim, Dong
Nam Lim, Sung Jeop Chon, Trans. KIEE, vol. 63, No.

2, pp. 245-249, 2014.

A. Kurs, A. Karalis, R. Moffatt, J. D. Joannopoulos, P.
Fisher, and M.Solja’ci” ¢, “Wireless Power Transfer Via
Strongly Coupled Magnetic Resonances”,Science Vol.
317, pp. 83-86, 2007.

DOL: http://dx.doi.org/10.1126/science.1143254

(8]

[9] Y.K. Ryu, “Wireless Power Transmission Technology
for Implantable Telemetry Device based on Multiple
Transmit Coils,” The Journal of The Institute of Internet,
Broadcasting and Communication (IIBC), Vol. 15, No.
2, pp. 203211, Apr. 30, 2015.

DOI: http://dx.doi.org/10.7236/JIIBC.2015.15.2.203

J.O. Kim, K.J. Lee, H.S. Ahn, C.W. Moon “A Study on
Mobile Robot Auto Recharging System Based on
Wireless Power Transmission and Visual Information,”
The Journal of The Institute of Internet, Broadcasting
and Communication (IIBC), Vol. 11, No. 10, pp. 35-40,

[10]

72

Oct. 2011.

KH. Kim, “A Study of Sensor Network for Soil
Moisture Measurement,” The Journal of The Institute of
Internet, Broadcasting and Communication (IIBC), Vol.
12, No. 2, pp. 239-243, Oct. 2012.

DOL: http://dx.doi.org/10.7236/JIWIT.2012.12.1.239

(1]

ol

=
o

3S|(Jong-Hee Lee) [H3| 2]

02015 29 :
3} FetaA}

020079 349 ~ @Al : @M= Ve
Qs AF2R

A¥sta Aoj A%

d4f & S(Junho Bang) (A3l
e 1996\d 2¢ : AHUigtu 7])Eet

3} 8hA}
©1997d 39 ~ 1998 29 :
A
01999 39 ~ A : AHUsta
ITSEA e 380 W

LG

<qhRop>

opgE st gAY EARE A3Ae] 2 = A7

A o EHyun-Jun Chun) [H3|H]
02015\ 2¢ : AEUEL ITSEA
2 el 8kn} A}

¢2015 3€ ~ &A : AHUsta
IT-3-EA 2~d3-8ta} dhataky




ICT 7|5k RARYHE AJ2d) 7

M ®H Z(Beom-Geun Seo) (&3]

020081 2¢ : TS AlojR Y
e &4

020149 3Y ~ Al ; BN V&
ATa AT

<HAEop
Y AE
£ ¢! S(n-Ho Ryu) [X3]8]

e 1984d 2¢ : AF0s)
#* &4

*1986d 84 : =
I EA/H*D

01999 29 : gk
3 E4Hh

©1993d 34 ~ @A .
IT-SEA 2=8E3h 7 ol

El
2
N
o
o

£
El
2
N
ot
2

El
2
N
o
o

2

s

£
El

i

_>‘~l_,
ot
2L
2
ot
f

X
X
of
oN

J2HE- 8l Ao

73




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


