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OhS o mEiE 4 342 H-8sh 1.2 kV SiC Super Junction MOSFET A

Design of a 1.2 kV SiC Superjunction MOSFET Using a Multi-Epitaxial Growth Process

grAo]l A

1 1 1 311 3511 2%
agll F20) gsel A4l Al ARl Heg

(o] o o 4dg > (o]
RAlthetm A7) AALg St tAtHel L A7|AAFE SR

B Ao o oueid MA (MEG) 342 &85t 0.9 mQcm?Q] GHAT A (Ronsp)S
2 kV SiC super junction MOSFET 22 AQtstct. 1% % n-pillarZ ’31%3}% B F
A

AR |

R

xS PASHe o SASAR, nsEol pillar 2 AUOIH FAZ BEHC] £7] FHo| LAY 2
9t o2 Yaksh] ¢4sh MEG 3% A2y olexUL §o) B n-pillar Ago] KeE p-pillar
P YL =asg

I 12 t% ol2adez JAst #Y p-pillar #+x20F MEG 57 H AEP ol2rdez F/dst
Y| p-pillar #+x9] £ Z2upd3 YEHYH, & 12 & 29 A7|A 5442 vug Aot} 4
p-pillar FxO|A= off FJEjA == pillar ol AAZE AFEL 385 o] A= 27
FEo] LAttt §IH, Aoket v]wY p-pillar #X20|A = p-pillare] Ase oz FHIO| A E O]
AA Aol ¢etely], FEYgo]l 1393 VE Z7tstdct. 35t on AEjoA= n-pillar 59 335 £0]
daste] A7 F27F WolAW, Rongpre 0.9 mem’z2 A4S, o= MEG 3783 AEd o3 U=
&85t ¥]itY p-pillar AAE &6l 1l5% n-pillardA e =2 FEAUL F2 Rogps A0 LS
& s2 UErdH

= 107
2 :g:: (@)= p-pillar §8 1=
‘2‘ 17

10
g 1o e % 1. 29 p-pillar 7£9} ¥]FY p-pillar 720 H7|H 54
£ 10" ey CIETA
§ 10° 1 2 3 4 5 6 \;
§ o 75 ool BNY eNY  FyRAY
o 10° (b) H| 72 p-pillar B8 7=
g 10} o 79 p-pillar A& 71X 1.11 mQ-cm? 962 V
'f_) 10" -
= lo 4|2 p-pillar 88 1x 0.90 mQ-cm? 1393 vV
a 10" 1 2 3 4 5 6 7

Pillar depth [um]

a4 1. (a) #¥ p-pillar ¥ (b) H|#Y p-pillar £x9]
Zolo] it & sk mZ2upd

ZAol: &34, 20 d MOSFET, o5 ojm=d 44, Add o5

Keywords: Silicon Carbide, Super-Junction MOSFET, Multi-Epitaxial Growth, Channeling Ion Implantation

gArel =

2 oolqe SKy|eEelE Alstge nesE THy)k 288 9%t 1.2 KV SIC MOSFET 4xF A7 9 274 714 7., A
B(IHE7] 44 WA 2)0] o A8 EA17]8 5 7k 9lo] st C}SHCT AT (ITRC) AR
(IITP-2026-RS-2024-00438288), 202691 % AR (AIEAAIAR)0] Ao §HAtel7] 4515 Yo0] A|Pate AJEAIQIR)A
AR DATY(RS-2025-02214408)0] |91 ol 53091
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SiC MOSFET, SBD W%t MOSFET % Cascode JFETQ| LR o|&EA False

A

A

Turn-on HHYS Hjw &L 12 75 &

Architecture and Temperature Dependent Gate-Bias Effects on Switching Transients in

SiC Power Devices

SiC AU A9 1& AQA A] HAls= =2 dv/dt= AAF9] 71 B2 (False Turn-On, FTO)E&
wEste] F71A Q1 L}E X AA AEAS TARAIL 4 T d¥tF o g o]F AA|5H] Ydll 59
oz A0S MololAst ABEIRT, AOLE Hololx Wek Axtel oy £E AEel ol

o]
E40= FF2 vRER AR A4 H=ARIE YEA] dastes A2 oy & AqoAe=
conventional SiC MOSFET, SBD-integrated SiC MOSFET % cascode SiC JFETQ A 7HA] +&2&
Ao 2 Double Pulse Test (DPT)S 488511, 0 VoF -5V9] Q mAME] 7|o]E Hfo]o]A T 25 wH3}oj
2 turn-on W}eAF EANES vluwstgct A3 Ayt conventional MOSFETY SBD-integrated
MOSFET2 204 0 V. 24 o & AR peaks UERH 8HH, cascode JFET> -5V Z=710A ¢

= peakE Bt E3H 2wt ZU1EHo] M2l d3]E U commutation /g9 FFFo] F7tsto] AolE

giojojAof w2 HAR{ 5/do] ¥astth. olF &dl &2 Zo|E vio]ojA9] Fub= 7|AY H2 AFEeH
ofUst At 1AW YT =5 U Jal¥ 542 @ nefstel BUIL Wast 8L st
Conventional SBED-embedded SiC cascode
$iC MOSFET $iC MOSFET JFET
A0 aa 40
E m: - M:’r(.r\‘l ELR .Y § » 9.0 A - M: 294 A | % 0 344 A II'II'\_r-I_ 3MOA
. .y LSWW‘—.—- £ WA Rsmmnne E [ | rennemnme—
é il ) JII W 3 = / 3 o rl U
g e II { E'l_ 1] f | g W || |
e @T=300 K N @T=300K| o ISS— @T=300K
a3 - a4 - oy - T 43 I 45 8 43 s [ a8
Time [us] Time [s] Time [us]
“ 389 A “ “ B5A
3THA {
Tw /}lll Tl BIA._ fv‘\{ . Tw 3348 .'J-'q'n.'
§ ] IHIII E w.— Il' | E - II'II:
e @T=450K o1 J @T=450K Y e @T=450K
43 44 45 a8 a3 a4 a5 ) 4.3 a“ 45 48
Time =] Time fusd Time [uz]

FAI Qe 2 IO, A9lA AAF, 2 EA0E A% AW AN, cels, A=, AT AE-Ax A

Keywords: SiC, MOSFET, False Turn-on, Reverse Recovery, Reliability, negative gate-source voltage
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AR LAt RARO|| UtE SiC Edge Termination?| 4Hstaf MAH 2 F 3}
=2 ol2et Y =4

Analysis of Oxide Electric Field Crowding and Incomplete Ionization Effects in SiC Edge
Termination Structures under High Energy Proton Irradiation

4449, d78H, A4l det
wARsw. 7| RIA 35

(*2LAI XA} ogseok@pusan.ac.kr)

oA SIC AHREEAE oAl JAH 95 Single-Event Burnout(SEB)o] 2/ 4 1o,
Edge termination +&& AX} 7PgAtR|9] A 29t mty] AEo] T2 £ & Ao 2
ALOAA] YA ZAF A] FLR 204 2Aste A A5 =94l oleetd] 9

L

[©)

Field-Limiting-Rings (FLR)o] A&= 1.2 kVg SiC AXpof] 100 MeV =
ZAtsto] SEB &/402 H7ista, 3D profilerg &5t ofy] AXe] BHS 10 YERIS. Est
TCADE ©]&5to] Al acceptor?] ¢4 o|23} A8 ofFo] O HA Fx HeLS vH|wslglo.

28 25 294 ol2st A /70 GE AAZE ©@H2 HoEth. TCAD sfAoA ¢4 ol2sts
o

lo o2
o

AEsHA] 2 4% Ad AAe SIC Wi 7IE AA AS AFMAM oF 2.67 MV/cm=z UERTE BFA
=¢4 olzsts AEstH A ALl field plate 2A2 off 4fetat Joz o]Fstn ACf 16.2

(a) = ElectricField (V'cmA-1)
1 ~ - Jj1-000e+07

8.333e+06

1.667e+06
I3.487e-03
(b) ElectricField (V*cm*-1)
12.676e+06
2.230e+06

a1 2R PRt =

AR SEB7F 2A8eh FLR

a4 2 22 o]} (a) A& ¥ (b) 0]AEo] O& FLR 29 JA &
At9] 3D profiler oJOJA]. .

P~

ZAJo]: SiC AMZFYE=A]|, Single-Event Burnout, Edge Termination, B%% o] 235}, 1ouyx] G A}

Keywords: SiC Power Semiconductor, Single-Event Burnout, Edge Termination, Incomplete Ionization,
High-Energy Proton Irradiation

< BREEPIadEsAl )9 Aoz FE AP -SFICTAFANE(ITRC)S] A4S ot
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48 Si U SiC MOSFETS| #O|E A5t JL/dH| H|u

Comparison of Gate-Charge Composition in Commercial Si and SiC MOSFETs

A=A A, 2ol e shelet
Rfetn A71geta, PRSI AN AR, SR BASL A7IARA o Bar, ‘E YTt

=l
OJUAR|A| AR ZSHE (xwAIAA}: isobar@mju.ac.kr)

A2 MOSFETY] 70| E-S219l A5} (Qu) B2 77HolA S2ol-4A4 A Weje} paAgoz 294
£49¢ A%t 59 oIt ¥ AROAE Si Y SIC MOSFETY AA| Alo|E Hal (Qu)oll that Qust
Ao|E-22 A3} Q)] P4l Aol2 FHSI LA ShoCL.

4 e AEAR HolElAENA Q Qu X Qut AAE 650 VF 10709 1200 Vi 9770 5 %

2047) 2AFOICh ARPE Qu/Qu@t Qu/QuS AIAKS & AARQT xj=o] wel Bastect

(a) Qu/Qy (b) Qy/Qq
60% 1 60% 1
50.50%
50% - 50% 1
40% A 37.30% 40% A

30.50%
. 29.00% 9
mS 509 | 29:00% 30% - 2740% 55 40% 2450%  25.10%
msic
20% - 0%

10% | 10% 4

650 V 1200V 650V 1200V
a9 1 B4 A WeA] Ao ohE Byt AlolE st A/4dH]

Y 13k Zo] Wi Qu/Qee 650 VFOollA Si MOSFET 37.9%, SiC MOSFET 29.0%% 20, 1200
\% = 27 50.5%%2F 30.5%%AC}. SiC MOSFETO] Qga/Qee Si MOSFET rEch zbzb 8.9%<F 20.0%
ST U Rt Qee/ Qe WHEA] AAF F Rfol= & A A wollA BEF 2% oW

ohefA ZARRE SIC A2 AA Al0lE st § w2l 1 I st vjFo] duidoz 2 IS
HAG. o] Auts urm ARV A AL A Al0lE FEele A A 29 Y] Ast
FEe vlash] A VIR Atr= Z8E 4 ok offt o] S/duloll= HofE AJEE Al°|E st 574
Ay AR =219 Afort =dHB2 AlFT 4 dTde= siAsfor gt

Keywords: Si MOSFET, SiC MOSFET, gate charge, gate-drain charge, Miller plateau

(A 2]

This research was supported by the Gyeonggi ANCHOR Program (Project No. 2026-ANCHOR-09-A15, Project
Title: Optimization of Magnetics Design for a 50 kW Bidirectional Power Converter in ESS (Energy Storage
Svstem) Applications).
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EtALE-EH Z2H 38 L AZA FBG 7|dt R M MA = JFAF AL

Sensitivity Enhancement of Ultraviolet Sensors Based on Carbon Nanotube Polymer

Coating and Reduced-Diameter FBG
S, QHel

B &3t FaAEPALY
Al

AN A A} taejung@chosun.ac.kr)

A W], JjEy] 9 SR delod sk 22U WAL Pa gstel 1 ABL ofEshs Fa
Fgolct. 22} WHe oF 93, Aol A APMS WD, AN ASE o &slH uES
Wiz WA gxer WA olR2 AT 2 Ytk ¥ AoME Aled el We 54 Sy wd
WE a82 2= CNTES Z2jvje} Eaote] FBGO| Testa, A7 80 ymo] S 2 gol FBGE FA 5
of 125um FBGE} Mlwgo i Ax7 FA9 wyw P aits Lo
A4 ASE oloh B A 35 nm, ol 300-500 pm| BALEBE oS Yo X8u} 4AE
55 AL L9012 o| el ohaelolE Eoioler Ao] 2IAZF BUSTGl CNT o SuslolE 43 2
ol AASIICE 0% B 202 900 pm TEE ARG 2RE2 olgstol 80 um ¥ 125 um
FBGO #8351, 380-385 nm UV LEDQ} 365nm 9]% UV LE % }%—6}01 =835 3ststy ESt v
it (o)

UV LED #A|7]12 4.86, 9.45, 13.8, 17.8, 21.1 mW/cm’2 Z7FA|7]0 18 XRA/ASS 33] wrEst 2
1, 2E MMM FAZ] Z2to] wE §EEAQl YhAF o o]Fo] WANE|QITy. CNT ¥ 80 um FBGO
Ha o o]5Fe 0.127, 0.241, 0.344, 0.426, 0.526 nm& Z7}5t9 1L, 125 pm FBGOﬂH 0.070,
0.127, 0.179, 0.225, 0.262 nm= UEpGct A3 me Zxt 0-21.1 mW/cm? B 9jollA CNT80 AlAl:
0.02408 nm/(mW/cm?9] U7t =5 Ueyion, Azo80 ThH| <2F 1.338f, Acryl80 Tiy] oF 2.874) =& %t
< B0 125 pm FBGOJAM &= CNT IE AlA = ofx®IAl tfu] oF 2.124f, ofZZfo]E tfju] <oF 1.56Hj
=l uZte s Yotk E5 AEE 999l 0-5 mW/cm?*oA = CNT80 AlA+= 0.02656 nm/(mW/cm?)9]
D=9} R2=0.9889] AMPFAS WP oo}, CNTI25% 0.01479 nm/(mW/cm?)Q} R?=0.9989] @435t MY
SE2 UE

2 AFoA= CNT 53 227 Z8€9 80 ym & 125 |
OHE”EIOIE o] I8 AAje} vjws ‘R“iﬁ}. CNT %Z‘ = == K}S?W EFA ‘3—1 ﬂ@‘ =
2 7 2 oA o]l=2 9=5t9 1, 80 ym FBG &2 & =5t Z70jA 125 ym FBGY
NT

x )
o

% gl

FAgee= Kﬂ—'—o}OﬂE% E£35] CNT #8 80 pm FBG= 0.02408 nm/(m W/crn )4 A1 Ui E Ho 37
ot o

=

23

s

LN

L
g

o
i
rlo

Aol Agol uehs Asiolct. Aokl MAE AR g Aadol eastel, BAE ANl e
LHMA—] a &3t EXNS Alstez A= Mdujo] I 21} 9hA _-;_1_451301] e 7].\—0} 7—] oz 7
EJr.

et

:(o

ZAo: U WA, AU EY  FBG, AQJAl AlA

Keywords: corona discharge, carbon nanotube, FBG, ultraviolet sensor
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O3 8 22026\ £ (Y S AT U AU © 2 A FANY 7| 471 S UL A P SOl A HATY(RS00411221, 20261A4HG S A1l
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HAIZE EO[AE =M X SSAo

ASAE 7= i% 2iE2 oA 4 e S5sts Ho= Fact 4TS s Ao 2
ATA]7 d

|
necAdyB B4 (Modal Decomposition) % 5% Ao (Adaptive

= L= R Rs
Weight)?t AtiA AP (Relative Phase)2 Ar& 243ttt £38] SPGD (stochastic parallel gradient
descent) Zu2jEd % FuA Y, sub-sampling 7P Fol oF Rt AE wWg 1070 F9Y

PR REQGE FA VM2 D oAy oA =R 2fojA ¥ ZF 1RRed 4gdE Hl& (Modal
S

0.

od
delat4g MRS WA 24 pHston, ol aolx ol et YU ARE AFstel 15
Plojdl, RERS WEA S ChFF BoYR BN 3§ Hoo] H8d 4 k.

dolAy A &FoF o=, HolN §45 s&Aolstq dee g & Aok dE

= = 0], vlHY

dolxe] HE sEAE St 20 dB o]fe] Ay 4~3H] £, Target-in-the-Loop 5‘479.2} 718k
oA WwoF Ao, 22]u thE HolA9 AF At Ao} (Coherent Beam Combining) & % 7}A]
= a7j3ich oMY W RUEY I BA Hug vgos LE Ao] 4% U

i)

AtgRow Aojstol alojxel A%e Iojststn §ARA Waglol

ZAlel: FE R 2olA, e d7 24, 55 Al

Keywords: Fiber laser, modal decomposition, adaptive control

-36 -



20263 = Oietd7|stel M7|= 222 FAste3((2026.10.22~24)

ox
olo
oo

HAFEEAIAS GBAS 7|4 2&2 It 918 7HAE &4

Satellite visibility analysis for GBAS-based operation of reusable launch vehicles

S X A
o T =2
ARYFLAATY QFUAR AT A WA 2L AR HAN

(AR R} sooseul@kari.re.kr)

2 A31E fAREAA|(Reusable Launch Vehicle, RLV)Q] otdsty AWUst AE Sw= Q5]
AP719EE ZFA) A8 (Ground-Based Augmentation System, GBAS)2 A 823 mff Q LE]= GNSS ¢AJ9]
A BT A2 95 waAlel AMAT Aol MY steR He=wd, WAKE A
AR gEs] QHAIAIZIZ] et uAE FH AlARY] FR/do] YRR ok 22y RAREEAAl=
] 2 552 ti7]Ho AAYSHH, st adolA SAlet vrlsat g4t

Hets Aet. E3t H**}iﬂ **EKW 7\‘*‘4 AEA AleF o AR A 20 <t
d soz Qs | ol g}, ol=2{gh &g alA
7]* gt 3*%%EE AAlE GBAS +& 7HLE.‘§ AR %%Oﬂ Jdiz AE&stA =W TR 1 29
st O} = 8]—1:1]; 7:45}59_} El7:11\-1% iﬂél-ﬂ 01315 BN o]ogi

‘gk}xﬂ% Ot sHA A&A]7]7] st AW S =-3HH-Aoj(Guidance Navigation and Control, GNC)

71%0] srest WaA9l dAe e
N
=

T £§ L BANY FFL o
8% Aol o2t sy WAS RAYstn, GBAS &7 slolM9 91 JHAlY AlBeolde St
A S EE T G TR FUAIAN A vlx Pue} GBAS AYTRY S Aol WA
MARR o5 Aol T2 S 94 i Wt ArEst

A geo]x '

= o 1 X
Aeol we 9AFL ONE Zow S el GBAS 1&4 w7 YRt WA 8%
SE-FUACIGNC) A28 27 Y52 WEsto] I PHAES YNOR SR £ Yt fE AT
H

2 dA1E 5o =59 YA HAAE BN Aues &8 RAFREAR] 82 Y3 GBAS A= AdH|9
A Hjx], o5 HEdYH AlARD 7HGPS/Galileo/Beidou) A& A=F &3, T2]1l 2ARA] HA A&
st 8l A& dAl9] AMAR] Vx AfrE HE8EH £ S Aoz J|gEg.

ZAIOT AALETAA, AV R A R, A~ 973 JTAd. A AR

Keywords: Reusable Launch Vehicle, GBAS, GNSS, Satellite Visibility, Precision Approach

239 AYOR AYL ol 2B AY@ANE : RS-2023-00301757, AAITRLAANLAY)

-37 -



042(2026.10.22~24)

2026 O

A

Phase Demodulation and Measurement Stability of a Fiber-Optic Current Sensor Using an

Internal Reference Signal

(* AT A X} msong@jbnu.ac.kr)

Kr

W

ARp] 7

S,
[

1A

‘_o*

=<
%0
__A__l
olJ

o

o

jo
Br

O

u

K

o+

;O._
<A
0
_x__|
el

o0

H

%0

K

nE

K

ol

Hu

J|J
—_—

1o
%0

w

|

o

oK

4

S

Aol &4 e]zfo] 7t

Xl
=

1} 71

B[N

cbml

ot =4oA 7]
27 oA <ol wh

&
B

e
(e}
5%
el
e
wir

J|J

3
oF

]
—_—

Alg

il

mjn

ol

!
T

B

= 7]t

ol
=

7

oju
o%

Hju

x]_ﬂ_

Phase

Sampling,

Current Sensor, Internal Reference Signal, Quadrature

Fiber-Optic
Demodulation, Measurement Stability

Keywords:

-38 -



>

20263 = Oietd7|stel M7|28 - S85 =8l FAste=l(2026.10.22~24)

i.
<]

J

TBEMAQQ HHALA 7|8k IA2 AW 2R A 2K 2H U 54 £

Implementation and Characterization of an Optical Frequency Domain
Reflectometry-Based Cryogenic Liquid Level Detection System

(x WA R R} heffy@etri.re kr)

T H ouA A m2t AFLs, LNG 5 SAR AURLY AFolE Tle F
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Keywords: Optical Frequency Domain Reflectometry, Cryogenic, Liquid Level Detection, Distributed
Fiber-Optic Sensor, Liquid Nitrogen
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ZIAEANHEI0M T E F B0 E REEH EL 58 &4

Analysis of Partial Discharge Pulse Characteristics under Single and Multiple Defect
Conditions in Gas-Insulated Switchgear

FHe, 155
2R 7] 7
(*AIA A} jhsun@Kkeri.re.kr)

7tA7E AN %G R] (Gas-Insulated Switchgear, GIS)oA&= Tt AAZS | o5l o] WAYstH,
AR AejoM = MR OF AT Ao EAY 4 Aot & AFolA = SFe GISoA &Y 2 ofF 49
270 g EEYd HA 5449 ¥etE FAStUA; oty 2y, mEZ U AUYAS wolsti
UHF AIME o]&sto] ZF x4 R28d EA 300718 L3¢ FHARUCR HS5s¥H. 1 12
g4 2 OF 28 2UA 549 i 29 2A oyS YERdD

Corona PD Particle PD Surface PD

60 60 60
—~ 40 —~ 40 —~ 40
> > =
£ 20 E 2 £ 20
[ o [
B 0] 2 07 1 ERG r\/\.,\/-«vw.
= =% =
£-20 £-20 £-20
<0 < 40 <40

60 -60 60

-100 0 100 200 300 -100 0 100 200 300 -100 0 100 200 300
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Analysis of Transient Electric Field Characteristics in HVDC Transformer Bushings with
Foil Deformation and Ungrounded Defects
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Condition Diagnosis and RUL Assessment of Distribution-Class VCBs Based on
Key Degradation Factors

*

Jung Hun Kwon®*, Young Gyun Jeon®, Chae yoon Bae®, Hee Won Kang™, Myung Chin Kim™
LS Electric Co., Ltd.", Korea Testing Certification Institute™, Chungbuk National University™*

Abstract - B ERAE Fugt wAAdn e Y 15779 o & AAHY, 2 FE F b WA FAFY] =g3 B
AFAd7U(VCB)Y &3 g3 fAYSES £45a, 4 A Fo] VCB AA #y& A3k 78 43 2Ef2e A7|H
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A At ol YA (Cumulative Breaking Energy)ot®=

AZASN(VCB)E A48 A% A4 AdAg v4 AF A oz F ]
S @3ste 94wl BEUE, 53 A3 Ay 18T A3 Aol )
A F2E uEoR AYe ZAE L Fuld Hulo] ZyA A oA de & Ad oux Zrkel wel VI S7t tand7}
S5 3 Sk HZole AAFEE 207300 =EE AL o] & S7hee s Felsden, oF vNte g VI UY 4 4
233 173 VCBY uFo] FrhstdM ddsty), x4y ¢ ge Hriste A94S 2E89d. 538 7 tande Ay
52 2 A A Al w2 Adu 14 93o] AX L g} e ThA oy U 249 32 WsA a7
VCBY 93} AL nA AdE 27 dAAYSE, T4% E WAL Aol HEAT- AN AR VIe g8 4
2 VIS AEel 93 EgHen AQA. F7] &4 A 2k, B2 AFHoz Hrtet ¢ gl A7 S(CBM) 34 et
SE 99 2 wE gy 2EH2 93 A= EfH, 17 mEZ 3§ 5o =
2 w2 A= A, 4H o3 A o] BgHow Hyd
oy, 719 9e F7) A 4 TBM HAntez e o 2.2 VCB EXo| A3l EM U £H HI|
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Polarity Dependence of Discharge Light Emission in an Electrical Tree Branch

Leading to Breakdown in Silicone Rubber

Jumpei Ezaki, Aoto Ueno, Hyeon-Gu Jeon, Haruo lhori*

Department of Materials Science and Engineering, Ehime University

*Corresponding Author: ihori.haruo.mc@ehime-u.ac.jp

It is important to understand the propagation mechanism of electrical trees for improved insulation

performance. In this study, we investigated the light emission characteristics of electrical tree

branches in silicone rubber under AC voltage, focusing on high-intensity emissions and their polarity

dependence.

The specimen configuration and experimental setup are shown in Fig. 1. A 60 Hz AC voltage was

applied to a needle—counter electrode system with a gap of 1.6 mm, and the emission behavior was

recorded using a high-speed camera at 1,000 fps. The light emissions during the 600 ms

immediately before breakdown were analyzed, and high-intensity emission events were extracted
using the 95th and 98th percentile thresholds.

Glass slide

/‘ T

Needle
electrode

Silicone rubber
(KE-1935-A:KE-1935-B=1:1)

/ High-speed
— camera
Ph AX1
16m m ( otron 00)
Counter D
electrode

LED light

@

=

Function
Lgenerator|

HV
amplifier

/

500k Q 50kQ

‘—|Oscilloscope

Fig. 1. Specimen configuration and experimental setup.

Figure 2 shows the emission intensities of branches B1

and B2 in a specimen under positive and negative

voltage polarities. B1 was the main branch that led to

the final breakdown. In B1, high-intensity emissions

were more frequently observed under positive voltage

polarity.

In particular,

above the 98th percentile

threshold, 7 events were observed under positive

polarity and 2 under negative polarity.

These results suggest that high-intensity emissions

under positive polarity are associated with the

branch leading to breakdown.

40
i 35 ° o B1 Positive
= °
% 30
o .
S A A B1Negative
£ 25 e
S 20
2 A® » * e B2Positive
215 _®a__° »
Sl B& &7 O .
2 La .fﬂ ﬂZé A o o A B2Negative
=
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-600 -400 -200 0 threshold
Time(ms)
Fig. 2. Emission intensities of branches

B1 and B2 under positive and negative

Keywords: Electrical tree, Silicone rubber, Light emission, Breakdown, Polarity
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Estimation of Cable Propagation Constants Using Complex Ambiguity Function

Ju-Bong Lee*, Han-Seong Kim*, Chun-Kwon Lee*?
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Transformer Fault Hypothesis Inference and Inspection Prioritization Using a Knowledge
Graph-Based Graph Neural Network
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Analysis of Interfacial Charge via Space Charge Distribution and Conduction Current
Measurements in a Double-layer Insulation Structure

otd =" Hiroaki Miyake', Naoshi Hirai', Yasuhiro Tanaka!
'Tokyo City University
(* WA XA} g2391004@tcu.ac.jp)

DAY AF BA AAH H8HE olFF VU PRANE A2 OB MEY A £4o=
A
.

Aol Astrt A1, olo wet zF BAFO A 2dol F2HE 4 ok 55| 2=k 7 AATE
Z7tstd Ao=28HY Aot £ % E3 U st Fxo] A BT 4 Qo] Tt Aew
Atojgto g MA AA FEE dEst= d AV ok & dtolM= XLPE/PEN o]&3 A FLE0|A]
A=AFe PEAY Oz 7ot AlWAlst I AA x5 8]wsto] Maxwell-Wagner AlH#= 2H9] A&

J A 5, 10, 15, 20, 25, 30, 35 ¥ 40 kV/mmE

3 = L3
HAsS A4tetdct. sAlo]l PEAYZ o]&sto] Alg UR9 ItHst Rxg EAshL, &
5 S EEoY. AxEAF de=E2RE
710l ok fARE 37T B e,
: m*o] =&otlct. AWMyt S7tE] whet XLPESE PENO]
E= AAQ Aolz Elon], uHA xHqME= F F Abolo] oF 35 kV/mm & HA
o7} UEth ol Ar& Xjolof 25 &= Maxwell-Wagner A@Z=0] AA o]5F AAA]
o] AFAQ JFg u]FL HWolRth T2} 12 EE= VFAA A FJo] HIHE AL
st= Maxwell-Wagner ®=% ojlzl FU & s 3 ol A=
Do g Agergt It of¥o. wepA A RAAM o]FF AA Fx2o] AWAst} [AA
B7tst7] YoliAl= PEAYS & o] WQsty, ol LAY AF HI AA
ol AA BA 4 AA A= Boto] g8d &

A7 dstet PEA 5%

Mo

Dall
=

> W rE g X O of

ol

VS

> ofr N
ra,
)
ri
t
N
)
N
ol
o
1o
o
ol
2
tjo
ol
ok
=
T
N
£

$0 M Ho
TL‘L o 2
J

ZAo]: Maxell-Wagner 2=, Pulsed Electroacoustic (PEA) ¥, 27tX5}, Mex2, AWKt

LIS N4

Keywords: Maxwell-Wagner Polarization, Pulsed Electroacoustic (PEA) Method, Space charge, Conduction
Current, Interfacial Charge

CarTel 2]

o] Ao AF8=l XLPE A|8+ Sumitomo Electric Industries, Ltd. 2 88 A|Z¥ote-.

D%

- 58 -



042(2026.10.22~24)

xr
IH
X0
wjr

BA 348 BALY

H =Y

1AM SFs 7t£9] DC &

A
.

= =
E%F

LI
k=
rS

3

&
F

J s

s
13.8%
924 FH A

Al

X017

A AIE

rs|
1=

=
K

=

L.

_1

A
e}

1
-

1

0.3 puz=z
A700] w

o=xe]

oA SFs 7F2A°] DC %
7+ 9 mm)oA 1.2/50 ps

S|

}(Us0)9]

1= |

3.2%,
2R3 Al 13.2% Z7}stgony,

Jo

5 A7
SERIE;

:
Al

115
o

VS|
o

=
S

=78 ¥4 7 mm,
S|
=
S|
-1 O

AN E =
T
3

d
pud

—_1
-

(* LAl XA} bangwook@hanyang.ac.kr)
LI 2323 50%

LI s oyl
LI &= ofu] wic

o

T

o

9t 0.3 MPa SFs9]

A
=

o
i

3

a

o
23, L 3349 Us

3

S

HVDC 7tA-2 A7Hm %

‘dAty Al

=
Zastac L 2349 Uso

Polarity Effects on SFs Breakdown under DC-Superimposed Lightning Impulses in a Nonuniform Field
Al

B

—_—
110

....._m_u

Th
ol

%O

wjr

ey

DC(+)+LI(-) DCE)+LI(-)

LI(-)

N

i
DC(-)*LI+) DCE)+LIH+)

j_}\é
=

=
o
=

LI(+)

Sth
=}

0.9 4

('n-d) o3ejjoa pordde pazijewroN

Impulse
source

=742 DCe LI9]

=
of

£

+1600 kV

Superimposing circuit

oj, HVDC GISO] ate AAAXNS ®7t Al 24 &

source

ol o
A=

15}

|y

+400 kV

(¢]

slo

=

wjr

7
od

ZAo]: SFs, DC

N

Aol 2]

pas

Keywords: SFs, DC-superimposed lightning impulse, breakdown, polarity effect, high-field persistence

Uch (AFE® S B0080219002809).

ylotA
= =]

oju

o

718F gjst7]d AA1d Openlab S4A1Y AFY"9] x|

-59 -



2026 CiSHA7|EE] 7|28 88873 FAEEM2](2026.10.22~24)
YO %| E0| MHE K6 ZBA HYI7LAC| PMVE SE HaH U ML Bt

Evaluation of PMVE Concentration Change and Dielectric Strength of Ké6 Eco-Friendly
Insulating Gas under Short-Circuit Arc Energy Exposure
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A Study on the Measurement of DC Partial Discharge Inception Voltage
for a Corona Defect in Air
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Al-Based Automation of Power Market Ontology Construction and Its Applications
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Design of an Al-Based Anomaly Detection Pipeline for Power Line Fault Diagnosis
in Power Facilities
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An Analysis of the MIL-PRF-19978 Standard for Measuring Dielectric Absorption in
MLCCs

A=A A, 2Rl e sheet
oy Rcheti A71getat, “AIetL 7| AN AR S

5
OJUAR|A| AR ZSHE (xwAIAA}: isobar@mju.ac.kr)

A5 A2t AmAlYH (MLCC)= AFgr & S o2 HAF AJAR] Xt La X85
ch MLCCo] Arg&&+ BaTiOs 719t §AA= AA ¥hgo] @2 Hst FZE oA &8 &
(dielectric absorption)' /4 UWERdCH ol HIAIHE &4ds] WA So=e {AA W %
Ast7t MAs] WEE0] HAdo] nAsHA AdSstAY. §4 Fupa o]ifoA 8o gasts Aol
S &7 2W AE-i-EE g2t ADC (g2 I-gx|d HEr))o] FYFr S AstA7]L Q-factorE
Qojz Y, 13yt *J% TAME 78 &4 O BEIT GAIEA] &2 4
Hotslr] Yol o= 2uA BEEQ MIL-PRF-19978 20 tjst o]s)7} %Ro}i}.

MIL-PRF-19978& 1A HijAIE]9] AZA AlZ]= (ER), PIN (part identifying number) A1¥H XA
B3t 71EE UEY. &

7%

o o
=]
EN]
=
~N
i)Y
»
Jo
ga)
ot
>
)
)
ﬂ
U
1o
>
ok
)
A
Pa)
"
)
i
2
{7}
N
N
1o
r_>¢ mo w2

Asto] HDAIES 147 =oF DC XY (poz =
AAsto] 1057 WA mﬁ Ae Age 2elst

18 =oF xfjgAoz J|EL]= A5 AU (14)2 10,000 MQ o]are] peOEA electrometerz
2% 94 B4 u1g d= o8 A ()1 2o] Fojeict
&
d=|—1|Xx100
2
MIL-PRF-19978& non-ER (247} & 17] 8% 318) ¥ ER (4078 & UV} % s1&)ol digt F7F 71&2

AlAlsto] Y g8 ZopolAe] mEstd A% Z2EZS AlETT
2 =2olAE MLCCO AY & Al Hsh] 22 /4 &4 4 MI

7F AAFE 206k /A Sav BY AUAE RO Heg

7A9 AMge &35 1A MLCC 7Igt ¥ A Hrts ¢Jst 523t A

L-PRF-19978 1474 7]uto]
A Fa gaoln), BESE 573
Aol g oz sldch

=

ZAo]: A& M2tel AIAIY, SA 54, MIL-PRF-19978, Al=]A

Keywords: MLCC, dielectric absorption, MIL-PRF-19978, reliability

(A 2]
This research was supported by the Gyeonggi ANCHOR Program (Project No. 2026-ANCHOR-09-A15, Project
Title: Optimization of Magnetics Design for a 50 kW Bidirectional Power Converter in ESS (Energy Storage

System) Applications).

- 68 -



202615 CfSHH7|5te] 27|24 S8 523 2734TE](2026.10.22~24)

H27|7| O FA| WAL FHWILO| B3 AT

A Study on Quantitative Evaluation of Epoxy Insulation Materials for Power Equipment
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Development of Power Cables Using Waste XLPE Recycling Technology
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St AIUSEY MAAIL Aol 154 S AAISAC

ZAo: m XLPE, 27k, AHA OIS, AL, AHLEE

Keywords: Waste XLPE, Decrosslinking, Power Cable, Sheath, Resource Circulation
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A Study on Thermal Aging, Electrical and Mechanical Properties of PP Insulation
Compounds for 0.6/1kV Power Cables

o148, WRE o]e1d, o[ F7}, 42
I

AofolEe|e 7| 5A A

(* LA A A} kylee@sypolytech.com)

AAolS HAE 22 ASHE /tLBo|LANXLPE)S S48 A/A AN S4L A, A
PoIA staggel WAL ALg F AEE] Aol k. ofol] wZlw 3 MEW AMFEo| 5
Se|n2uAPPA BAMY) CjgtoR F2wa gk B ARGIAL 0.6/1kV AA0l2E PPA B
Antecol £y AN, 4 W] 42 Fwst U A/1UIAN 4L FPstuAt stk

PPA| 2AI0t AztiEule] A4S WatAA ARG FA ANLcs Azstdon], B HE B4
AR AR Mgl osl Twin YE7IE o8 P EHAES AP AxY A2 £
Qg7Ee Mg, AE R ANRTES ZPSL, 150COIH 24043 JtAxst & AAzEel A8

—_

p

[©]

LERGTE 150°CollA  240A17F 7HEwst § Qs 21.39~23.71MPa, A& 562.9~595.9%1 0.0,
AFF=et Ago Ha 82 zHzh 105.6%2 87.4%=2 UERdch E3 At HAE 2|29 AT

Twin ¢&7]2 0|83t kAl HJAE A9 %7] AT 20.87~21.64MPa, A& 642.5~687.0% 2
]
7.0X10%~7.4x10"*Q-cm ¥ 2 EX %o Lot 7t ¥y} X QFgkrt

. 27| llso'c x40hTIEeE %~ - FHIIE (= 12.5 MPa) ‘ 27 W 150Cx MOhIIEEEE - -~ FATIE (= 350%) 94 éﬂE‘E—E‘] 7Ht,l:.]_'5] PP 7(—1% 7{,‘-‘-‘—}%5%
g 22 21353 2164 2139 5412_5 T o OFAF HIAEOAE £7] W dw3t 3 7|AA
= g 600 E = =
Gl B B !400 _____ ?}\c-)]l—q_ K—i7]7§| gﬁ :f}go] ?_]:7( K—‘!Qi
=10 L23MPa el e 350% o = o -

: exlge otk ol% Bl 0.6/1kV

T-02 T-01 T-02 T03
 PUHAE Lot YU HAE Lot AHACl=E v7ke PP BAMzAY A&
() AAAY L9 slolstglo 3rs Al 5}
i duze g Wl MENE T B AENE (23°0) ]_ o O = o]’)\l\g‘j:] ) % ﬂo_ E'.f\ﬂ 71] O] =2
110.10 107.87 2 74 or= ul A= EX I@yE2 E5F = A=

o]l 8951 9883 o6 24 I 56,07 : 8 2 7.0 A= X UAE S 7t &3t &7 4
£ w0 S 6 == =
g 60 = R1°8 A=o|k
&l 40 =

20 R ?

0 [* o

T-01 T-02 T-03 T-01 T-02 T-03
YA BAE Lot UM EAE Lot
Fig. 1. Twin 23 SM HAE A22| 7|4 - H7|H £4 Y Hicst § B8,
X

(a) UYL, (b) 28, (c) B3l = 2 XUE, (d) HHHE.
J‘

FAo: Eejm=d iﬂ( PP), Aol AAA, drs}, 7IAX 54, AHAL

Keywords: Polypropylene (PP), Power Cable Insulation, Thermal Aging, Mechanical Properties, Volume
Resistivity
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A Comparative Study on the Initial, Effective, and Nominal Capacitances of PLZT-Based
Capacitors

1R 711:];:]12 7la 7]3, 7}%944 4}1:]01*
YR chstn M7lgstat, YA st 7| AA AR

5
OJUR|A| AR ZSHE (x @ AR A} 1sobar@rn1u.ac.kr)

PLZT (lead lanthanum zirconate titanate) 7TjA|El= A7PAL Y AlS X=Zof wef A& =fo] &
|5 Jolo] o-E vt BRsity. & oA 500, 700, 900 Vg Al A& AEAL AFSS H]J_’Lﬁ}
PLZT Al=9] 7|& A& Atm= DC vpojojAo] g &332 FIAT

x27] 85 (Cot 98 &% (Ce) 25 °C. 1 kHz, 0.5 VinsOllA 242 0 VF SRR (Vop) 400, 600,
800 VE I7Igh &3olH, FA & (Coom)= U1 ™ FoppQl quasi-static AJEje] Hdzio|th
AZEAL AFUZE W@ Aib, Curs Corth ZE2E 714, 78.6, 85.7% =31, CoomCh 40.0, 50.0, 48.0%

PE

Sodtt 928 A de e 8592 Ve 2k Ha, AAY AFS Hlash] fsid e 57
&2 AHgstE "ot

T2 12 500 V& PLZT AmAEQ &A% DC Ao 2 Lot &8 A 150 °C Ixl2] 997}

e £ Aw B5oA A F7to] met gaFo] £kt & Zastert. PLZT AmAlEE DC Ao] whet
gafo] Datale ¢ 4 gitk mebd 2lZo] 9l DC-link 8|24 PLZT ATJAIE A7 A] DC Ao
wfel 8ako] Depd 4 Qe mejsiof Ftct.

160 - Temperature = 25 °C
Frequency = 1 kHz
AC level = 0.5V (rms)

Heat-treated at 150 °C
| — Without heat treatment

0 160 260 360 460 560
DC Bias Voltage [V]
a9 1. A2 {§271 o2 PLZT AmjAlEQ] DC Aol o2 549 &% (25 °C, 1 kHz 0.5 Vo).

ZAo]: PLZT, X85, DC ulo]ojA, DC-link

Keywords: PLZT, capacitance, DC bias, DC-link

(A 2]

This research was supported by the Gyeonggi ANCHOR Program (Project No. 2026-ANCHOR-09-A15, Project
Title: Optimization of Magnetics Design for a 50 kW Bidirectional Power Converter in ESS (Energy Storage
Svstem) Applications).
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p-GaN HEMTS| £0|2 94+ SEE 25HE 93 TCAD A|ga0|M A3

Study on Mitigation of Heavy-Ion-Induced Single Event Effects in p-GaN HEMTs by using
TCAD simulation

9% g0 Folge WEA axto] AAMQ QESAVE Pl £AK Sust
(Single Event Effect, SEE)S WAiA]7|o2, 5 2ut8 X4 3

JDAIRIY SHIE =95ttt p-GaN Alo]E AlGaN/GaN 1A Xto]lzr EZA|AE(High Electron Mobility
Transistor, HEMT)= 3 298 XN AAZ Z=Z29ry Qlouy, AXto] ™LAl field plate(FP) #+&27}
Fole 9% TEoo] ojxl= A ofx] Watelx| ok B Alo|M: FP x| mE p-GaN HEMT
of FA LES Mol 2 S Hlwole] Folg g% Yu Sefel MR Wak WAS FYHA o1
t}.

Sentaurus TCADES o0]835to] FP7} Q& 71& AXRF Zo] 2 ymQl gate field plate(GFP), 3 pm]
source field plate(SFP)E A&t £AMS 77t REsty, HuH A7 gAY 542 7oz =22
= HAstenl], FP ZHol=
LETS GaNel 40| 7|uiste] gl Zolg Ay Mslaoz &
et om AEoIA =3 3 5

c ]\_]_ vy = _é._]: v =
Foleg UANIA AZio] ThE Sole) Aget 27 Mol B U MRUE $EE B0

st Sol2 =22 Ta ol29
5
T

Reference

[1] Jiang, Huaxing, et al. "High-voltage p-GaN HEMTs with off-state blocking capability after
gate breakdown." IEEE Electron Device Letters 40.4 (2019): 530-533.

ZAo]: p-GaN #H[o|E HEMT, BE ZolE, Fo|2, GLAay, e =9 AR

Keywords:p-GaN gate HEMT, Field plate, Heavy ion, Single-event effects, Transient drain current

o] =EC FE|EAEEARY] AYU0T SRAAT(No. RS-2024-00437064) U @-850] Ajgloe ghelrcte] xg
2 dlo} 488591 2(No. RS-2025-25440216).

-73-



2026\ T 7|5te] 27|24 S 8EES| 273H4T5](2026.10.22~24)

*T

20|l OjO|AE W7t BT BATELAA AYE LM IY -
27| 5

—

A Study on the Thermal and Electrical Properties of Polypropylene-based Insulation
Composites with Alumina Micro-filler

1 S 1 1 =12 1%
21, 4], ALR)!, WL 47

LIS

EV 24374 7loj2e wdo] 37 Z7}elo N
AARds 2% ¥ Ay 3 REAR -
ojgt M7|A oto]l @y B ApL ALOs B
(45um) =aj7} PP7l HAI(EC51006)9] FA®

= - RARE 0)As GRS FHetRA sl

1070+

Leakage Current (A)

25X PPA EFAN(EC5100G)o] Al.Os(45 um)

D7984), =AdAX 5= (ASTM D257)o] et A= 10 200 400 600 800 1000 1200 1400 1600 1800

_ _ Time (sec)
1,000 V, 3087+ =45t
040 = Eeatooe 132, AlOs(45pm) B FE FEAF AR
o] =4(XE 1,000 V, 308 217}
0.36
Z oo, B2, YA BE LS (A 302 71F)
£ %1
S 030+ 0 wt% (Baseline) 28.7
502 10 wt% 373
glll 0.26
0.24 4 20 wt% 235
022 30 wt% 323
iy : : : : 40 wt% 309
B2 BT (W %) 29 o] 24 F+=  baseline(28.7 pA)
H] =7}st o [ -
81, ALOs(45um) Wa] sterd AM g oyl S7retdon, 10 wt%oll Al 32.3 pi, 20~40
9 L ~ PSS —
0 wt%: £%7% PP7| 23A(EC5100G) baseline wtoeoll A= 235~323 pA £EO02 JAHACTHEZL).
#21. REE (W/mK) o]+ ALOs B2| ko] WE ds2 A T4
0 wt% (Baseline) 0.213 A7 FA FEARF U7 SEE S HoaY
10 wt% 0.241 T WL e HA ARAEE S0l BESh=
20 wt% 0.273 A o) I AAVE BasS AR
30 wt% 0.319
40 wt% 0.380 ZAo]: AlOs, PPA E3tax], dAEE, =M4™2 &Ho
N

a1y o] Rl e g St met
223101, baseline(0.213 W/m'K) tie] 40 wt%o]]
A 0.380 W/m-K=2 ©oF 78% 5715t tha1).

Keywords: Al:Os, PP-based composite, Thermal
conductivity, Leakage current, Insulating material
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1.2 kV SiC MOSFETL] AIO|E Zx
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Irradiation Effects of Combined Gamma-Ray and 100 MeV Proton on 1.2 kV SiC MOSFETs
with Different Gate Structures

AAE, ol EE, U, AEAY

SrRAAtE ALY PR A R, ehou Al g atthet . o U x| gat R AP e = E R,

‘pety| & AgTstY st KAERI A2 9FAPA 8} (+wAIA R} h.kang@kentech.ac.kr, dongseokkim@Kkaeri.re.kr)
5 #FoA sAShHs AEUtEAls Fol23Mdd(Total lonizing Dose, TID) &} ©Y oHIE
8K(Single Event Effect, SEE)o] Alo] =% A9, F T2 SFAC= Frist A= Alstalo|tt
[1-3]. 2 AFoM= AolE 271 & A& 1.2 kV SiC MOSFETZ tiife=z Zopd dxAtz <ls|
9rAISE TID g7 S4 PR RAF A] &Y oM E ¥Hol2(Single Event Burnout, SEB) &4§0] U|X]+=
FT= 2ASAH.

PHFP(C3M0075120D,  Wolfspeed),  ®]tIY  ERIX(IMWI20R060M1H,  Infineon), t=
ER|(SCT4062KECI1, ROHM) Ao]E L& A2 1.2kV SiC MOSFET chipg 3jt2Yxaidry

BEPAIAP20] Co-60 UUOZ 3, 5, 10 kIRl MEAL & UG, AT 48] +UHR. 52

Da)

JotAtt. olofM t=dRH AT ¢ } st 100 MeV YAAL EA

— O 1 w4y _l
AAOA Zopd Mg m0E 0 %)S <7t JH2 Ao 5x10%

a3l 2 ABZo] Qo 960 V (ALY
p/em7iA] FRE ZARIYC 24 B 229 HRE AATeR

JIX' x

st 1 mAd| =23t A|FS SEB

T
T
%
2n)
o
T
|o
tu
e
o
ol
ok
2 B
)

RGeS PAY 049 V, vlchy EANA| -071 V o2 EAMR| -1.47 V
d ) 59 AYAEA] Wek: 15 % oAk A EAflME BHFH
Hjchy AR Axb RE 1.8x10°-1.4x10° p/eml|A SEB @o] sRlgglxlsh o E3

EdR] AA=
5x10° p/em#IA] Wol-go] WASIA] erokch 2 Ade S5 £3W 2 AW SEB URXe Uy
1.6x1070 cn, W]ty E3MA] 1.5%107° e, B2 EXMA] 20107 e’ o]gto]gick. ciet Ztapd Mo
me SEB WA ZRscl UAF HIye WREX godth oE EAAE AT doix AIoMs
Tobd mAbE AlR7E U AR b AR Thel AR §8 SERTE WAlsh: ERAadh we
Zog wof Zud AMZAIZ Qs LAEH TID Yakol SEB 4ol Jarg tlal: Aoz 5% 4 9
$5 F7b 2L 5o AoE px¥ Wobd MYy whe SEB UZE WS FANCR HYysia
ool

o

FA Q0P aA, 9 o[WE &t SIC MOSFET, Jl0|E 74

Keywords: Gamma-ray, Proton, Single event effect, SiC MOSFET, Gate structure

References: [1] C. Martinella et al., IEEE Trans. Nucl. Sci., vol. 70, no. 8, pp. 1844-1851, 2023. [2] K. Niskanen et al., IEEE Trans. Nucl.
Sci., vol. 72, no. 4, pp. 1412-1417, 2025.[3] R. Cao et al., Chinese Physics B, vol. 32, no. 6, art. 068502, 2023.
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AIML 7|8t TTO LE=Qite] 7ty 34 2748 24 o5 U M3t

AI/ML-Based Prediction and Optimization of Physical Properties of ITO-NPs Across Virtual
Synthesis Conditions

gazelo] 5 MA culolre] £y A3 A2 AFHE AEFHMLE U YAH(ITO-NPs

J =
12 SOy A0 £RESAAE dAIs] Hall JdE(n) £X(Sn) ¥
J al A
o

~

S

Agetd 24de
= AEsHA Aofshiof gt Jefu, =74 Wsto] wep wAyste vlawA, 2
A HAlE 34 ARG ITO-NPso] ¢33t 274 2S5 Adlste £2 A<
st5(Machine Learning, ML) €32]&2 &E5to] ITO-NPs x/du]o] g =72 AR o535t
Ao A 2E £&5Y & = Al Modelling Frameworks A5}

A, dlolguo]A &2 Indt Sn R/JU]E 97:38E] 60:407Hx] Aojsto] §/dgh ITO-NPse] BET
H[REHA, XRD peak =] ¥ EDS 94 =4 HolHE £450] A ML 2 sh52 v %

o

o} AEA
2/ ¥go] e d= #Eet 243 As 59 AeYes =ol7] Yol I LHS A&oty Ty
38 BAE 5 B7rekdoh. 12]al ITO-NPs 7MY /8 3749 AAsh: x/dulo] g v aHA 57
X ALY 28 AR 99S2 &3t Simulation Pipelineg A5 T
A% fojlEE 7|fte 2 Bl sFGAIZ] A, Sn F71g0] 20 wt%s 2 o Aok SnO, 2XHY
£3 B9 2474 U] 9Haetel vnwAe HHdPA HES =2 AUER oFshe A sk
e Y 38 AAE W BA 2 B dE 244 99(IniSn = 90:10 BE)oA =2 v EHA(~108
=
. Ol&

by stoict

oepA, & AFoA= ML gue]E&E &85l ITO-NPs9] x/dv|o] mg &7 WHehE ARl o
2 9l= Al Modelling Frameworks AZXA o g J1=519th Est glolg 7]¥F ZALS E5)
SAB1RA T4 ITO-NPSE A0 FYT 4 At A4 &

ITO-NPs &/ 5749 i $HA|

uu
oY
e
_O'E
kl
I“; m
=
)
i
fol
o
wo 4
[y
fu)
o
e
4>
9,
32,
o

ZFAo: JEFALtetes YredAt, =48], tAl2d (ML), 7H &4, 574 AlAst

Keywords: ITO-NPs, Composition Ratio, Machine Learning (ML), Virtual Synthesis, Process Optimization
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AUML 7|5t OLED St 23 AR 2% 3% ¥ 24 0% 293

AI/ML-Based Modeling of Physical Properties and Process Prediction for Pre-mixed OLED
Deposition Materials

S9A ol &R
FRAAI A PY 2T o] A TAE]

(* A A A} chanjael@keti.re.kr)

AL TE€ OLED AE BRNME wY39 agm 29 Igeksi] U & EF oy
27182 U2 Aol A8l AW EY L 9Y YU 35 38 sl Ax FRdiAm Uk Ty
M2 o gt 152 1A 2SS BUT 0 WASHE 23 o U 37199 WAL 3 AWNS

z jul 5
Aaliste £2 fojtt. 2 AoiE 71ASH5(Machine Learning, ML) €12]5g& &-8&sto] OLED
FA a4 AR B 9A-2YA
Modelling Frameworks A|A|st3ict.
4. dataset &2 P-type # N-type 22E 5 Oi#AQ §rle 9 A #2848 544X
(Descriptor), 2AHg, 221 & 228 484 S8 2= 3 E7& HolHE 245t ZFAskith. ML
23 se uMIY 2YER 71%4 2% o159 BLEE %ol7] 95} Random Forest(RF), XGBoost
Y R A Z2ANA 3] (Gaussian Processing Regression, GPR) 59 33 ZEE A& U dHluw
ottt Zelm, Abd BY A MIsts B¥ ugo] mE 9& 2% e 17 9 A7
Y %]/d(Isothermal behavior)g °f55h= Simulation Pipelineg %5t
UYH 33 2% HolEHZ IR RF,
XGBoost, GPR BHl-g st&A]71 Ay, GPR Zdo] H]{\j%@l 53 A= o EoA] 7ML 225 AR A S(R?
> 092 e AR SAF USYAC. AT BY §78 S o Huslel 49 239 Simulation
Pipeline& &3 éé* H]-5-0]] T 5718 dX]/d(Isothermal behavior)S Y
wys A, 57 7k HasEel 9U U BF B& Al

=
_'_ (o]
B ood9lth ol8 Bol 4K AF AALE UIE UET 4 At B

(e}
J
i

7].()] cglol& 5}13].0:1
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Ni ¥ Cu LA gfd HaE AUML 7[8E 34 oIS 23T

AI/ML-Based Prediction Modeling of Physical Properties of Ni and Cu NPs by Synthetic
Parameters

2R

B AA 2 d 7Y gaZg ol dAlE
(*2LAI XA} hongsj@keti.re.kr)

= AollME Hageold A= 3 56 E4lE CWG(Coaxial Waveguide) #0t4 BH =315 3F
ol Z&H= NI % Cu U=URHNPs)9 &7 z=3o] mg =4 Wehs siMsta, ol A3Ae=
o&st7] fieh A/ML 7|Whe] RS SL&5HACH ZF WA o) &dAl 5%=(0.1, 0.2, 0.3 M) % &
YA ohiststo] gl ME W82 RESHlen. AAbE MESF XRD 24 7|W 2%44/d =, TG-DTA
g2 HiolEE 8% Database ot 51

AR WE Zah Ni NPsg €A 5= % 371 £4o] 02t & 480 vdgAcR Frtsteley
53] 0.2 M =Zo1M JAF S 1ol oF 5 nm F9| ¢t R0IN AR g A dH M

olgfgt &4 £ ¥R TA/EYA 5= 5)5 ¥ 7I5(nput Features)oz dAstil, AE &,
Bt 2™ 7], BmY A vle, @6 $A 225 B Z/d(Target Outputs)2 2 A]7d5to] 7h-@-AlQb
o2 A~ $]H(GPR) ¥ Random Forest(RF) o0& 2d& stSA|zch I A, A% 124 Ag
dole 58 Sl gadt os AY=(R? > 0958 FHstgon, dste 28 24 4Isto]
AR dd 38 2105 AAIste dolE 718t Simulation Frameworks &38RI

B CuCorenps [l NiCoreNPs

K
"

02 _ee”

<Al/ML o|& ndle =35} Ni, Cu NPs9] 24 AEZF of o&7k0] ArwatA| Parity Plot (R* = 0.978)>

ZFAol: Yk=dAt (NPs), &7 W4, &dvts, 24 ol&, tilad (ML)

Keywords: Nanoparticles (NPs), Synthetic Parameters, Chemical Reduction, Prediction of Physical

Properties, Machine Learning (ML)
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2026 Ojerd7|etel M7= -S8REe FAt=M2l(2026.10.22~24)

oh8Y AMUM(HCSC) 280 UFE 362kV GIS TESH WA ¥Y WaY 1Y

A study on the Necessity of Establishing Overload Ratings for 362 kV GIS Applied with
Large-Capacity HCSC Conductors

*
o
=
£
—v—‘
5
®
j=n
o
=}
a
e
o]
o
o)
I
0]
ko)
Q
O
Q
O
e
3

1A} A7) SHAdu A" w2t 345kV A&l Hi&
362kV GISE UFEF ZAXHF 6,300AZ2 AHAEol 4™
wAI7E BAdstaL Qo

£ AFNE 71E YE ARE EClE HCSC A& A GIS AAARete] 29x =g nystin
H¥s AA AN™Fol =AML FYsStLA stgch o2 9] =W 47) ABAHLS ELECTRIC,
HDIAOIYHAEH, 774, LAA7]) 362kV GIS 7IEAA HAAIE 2 "AEXARIAALE 26t
5] 8H(120~150%, 6,816~8,520A)5 HCSC TA|7I5]&A5F(6,360A) % GIS AAXE(6,300A)2F
B2 A Estct.

ZE ZA3, HCSC DA @A F(6.360A)= GIS FAAF ohe] o 1% Zypstgion], 120% st
271(6.8164) Aol Zapgo]l oF 8%/Hx HriEl: Aoz Uehdrh & A AE GISY
A e AR 71F 13~30% $E0190L}, 120% Fyst o8 RUNAL 5-22%2 ZFAaston,
B OAIRIALY] Q- AAlol g7t Al oF 60%7HA] HAEE o2 SHRIFIC
ol F3 GIS YAXE @A s|EGro 2 HCSC o) &Lo] w2 st oA o{e 583 583

7 A

& e Ao, A&-EARY S| 8RS et GIS st 4

g ARAAHCSC)o] =t A&
_‘i

8
ol s18e 2 BEsl ed maslel BY

—

e X

ZAo]: HCSC, 362kV GIS, #t¥st A2, TASE-F, A4S

Keywords: HCSC, 362kV GIS, Overload Rating, Short-time Withstand Current, Design Margin
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=2 F-H7[4 730 Heh o[njA] 7| REAY

Image-Based Modeling of Thermal and Electrical Behavior in Polymer Composites

Eez2PAPP)L T GREREPIE OF 02 W/(mKE Hob =xlo] go] Al
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Development of a Condition Monitoring and Diagnostic System

for HVDC Converter Transformers
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Effects of Contamination and Condensation on the Electric Field Distribution of an Epoxy
Mold Bushing
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Analysis of Heat Dissipation Characteristics of Submarine Cables Due to Seawater
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Comparative Analysis of Ampacity of Three-Core Armoured Submarine Cables
Based on Different Loss Calculation Methods
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Numerical Study on the Influence of Metal Vapor
Redeposition Coefficient on LTE DC Arc Characteristics
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Analysis of Initial Streamer Inception at a Lightning Rod Tip
with Varying Effective Work Function
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A Study on the Streaming Electrification Characteristics of Insulating Oil Considering
Transformer Flow Channel Geometry and Flow Velocity
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Analysis of Arc Behavior and Interruption Characteristics in Low-Voltage Small-Current
DC Circuit Breakers According to Plate Properties and Arrangement
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AC Breakdown Voltage Characteristics of Eco-Friendly Ké Insulating Gas according to

Pressure Variation
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Analysis of Electrical Double Layer Behavior at the Insulating Oil-Pressboard Interface
under a DC Electric Field
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Analysis of Partial Discharge and Electrical Behavior of Conductor Insulation Voids Based
On Voltage Waveform
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Analysis of the Effects of Protrusion Defects on Switching Impulse Characteristics in PMJ
Joints
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Internal Defect Detection Method for PCB-Based Voltage Sensors
Using Time Domain Reflectometry (TDR)
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Abstract Corona discharge on high-voltage
equipment emits ultraviolet radiation in the solar-blind
UV-C band, enabling detection in daylight. This work
compares HfO, nanoparticle only (NP-only),
atomic-layer—deposited (ALD)  HfO, film, and
nanoparticle/ALD hybrid sensing layers on a surface
acoustic wave (SAW) delay line. The porous NP-only
layer produced the largest frequency response, while
the hybrid structures showed a more stable response
over repeated measurements. These results identify
NP-only HfO, as the sensitivity-oriented structure
and the nanoparticle/ALD hybrid as the most balanced
option for sensitivity and repeatability.

1. Introduction

Corona discharge from insulators and
transmission-line  hardware can  precede  partial
discharge and flashover, making early detection

important for power-system maintenance. Solar-blind
UV-C detection can operate in daylight because this
radiation is strongly attenuated in the atmosphere [1].
Surface acoustic wave (SAW) delay lines offer compact
transducers whose frequency changes with the
electrical conductivity of a sensing film [2], [3]. Recent
SAW UV-C studies demonstrated oxide hetero junction
sensing and integrated readout electronics [4], while
prior work established an ALD HfO, film sensor for
corona detection [1]. A porous nanoparticle layer and a

continuous ALD film present different surface
structures, motivating a comparison of NP-only,
ALD-only, and two NP/ALD stacking orders. The

objective is to distinguish the largest response from the
most repeatable practical structure.

2. Experimental Methods and Results

2.1 Sensor Structure and Fabrication

A two-port SAW delay line operating at 222 MHz
was fabricated on 128° YX LiNbOs; with Ti/Pt
interdigital transducers (IDTs), following the sensor
platform in [1]. HfO, was placed in the acoustic
propagation region. Frequency shifts were read by an
oscillator-based sensor/reference interface while a
220nm UV-C LED was switched on and off [1], [4].
Fig. 1(a) shows the differential readout chain; Fig. 1(b)
presents the fabricated device, sensing-layer layout, and
magnified IDT region.

2.1.1 HfO. Nanoparticle and ALD Layers

Commercial HfO, powder with a nominal particle size
of 51-80 nm was dispersed in ethanol and deionized
water by sonication. A 2-4 ul suspension was
drop-cast onto the sensing path without spin coating
and dried at 50-60 °C. For the film baseline, 20-30 nm
HfO, was deposited by ALD at 325 °C using
TEMAH{/H, O. Hybrid devices used an approximately
15 nm ALD layer either beneath the nanoparticles
(NP-on—film) or above them (film—-on-NP).

a)
Hybrid Sensor

Phase shifter & BPF

PC Output

m] ] |

Fig. 1. SAW UV-C sensor structure and readout: (a)
sensor/reference oscillator and frequency readout; (b)
fabricated device and sensing layer.

2.2 SEM and EDS Characterization

The SEM image in Fig. 2(a) shows a porous
network of connected particles with open voids.
Measured particle or agglomerate sizes were 85-156
nm, larger than the nominal powder size, consistent
with partial agglomeration during drop-casting and
drying. The supplied EDS quantification in Fig. 2(b)
reports O at 83.30 wt% (98.23 at%) and Hf at 16.70
wt% (1.77 at%). The spectrum and values are
reproduced from the provided measurement.
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Fig. 2. HfO,

nanoparticle characterization: (a) SEM
image (100 nm); (b) EDS spectrum with Hf and O
quantification.

2.2.1 UV-C Sensing Characterizations

Figure 3 presents the UV-C response and cycling
behavior of the fabricated sensing structures. Under 220
nm illumination, the NP/ALD hybrid structure exhibited
a frequency shift of approximately 5-6 KkHz,
demonstrating a strong UV-C response. The response
and recovery times were approximately 10 s and 19 s,
respectively. Five repeated UV-C illumination cycles
produced clear and  repeatable frequency-shift
responses. The ALD-only structure showed a response
of approximately 1 kHz, providing the baseline
response.

The NP/ALD hybrid structure exhibited the largest
frequency response among the investigated structures,
while maintaining stable cyclic behavior. The enhanced
response can be attributed to the combined effects of
the high-surface-area nanoparticle layer and the
conformal  ALD HfO, film. Changes in the
sensing-layer conductivity couple to SAW velocity and
oscillator frequency. These results demonstrate that the
NP/ALD hybrid architecture provides both a strong
UV-C response and stable repeatability, making it the
most suitable structure for the proposed SAW-based
UV-C sensor.

a)

=

Froquoncy Shif (Hz)

[ IR I

Fig. 3. NP-only UV-C sensing characteristics:
(a) frequency response and recovery, including the
measured response and recovery times;
(b) frequency shift over five repeated UV-C cycles.

The NP-only layer gave the largest response among
the compared structures. The two hybrid stacking
orders produced shifts of 1.70 + 0.05 kHz (NP-on-film)
and 165 * 005 kHz  (film-on-NP), with variation
within +3% over five cycles. Changes in sensing-layer
conductivity couple to SAW velocity and oscillator
frequency [3]. The porous NP network produced the
greatest frequency response, while the ALD-containing
hybrids retained a substantial response with the most
clearly quantified cycle-to-cycle stability. Thus,
NP-only HfO, is the sensitivity-oriented option, and
the nanoparticle/ALD hybrid offers the best balance of
response and repeatability.

3. Conclusion

In conclusion, the NP/ALD hybrid HfO, structure

demonstrated the most favorable sensing performance
among the investigated architectures. Under 220 nm
illumination, the hybrid structure produced a frequency
shift of approximately 5-6 kHz while maintaining
stable and repeatable responses over repeated cycles.
The ALD-only structure showed a lower response of
approximately 1 kHz, confirming the enhanced sensing
capability of the hybrid architecture. The combination
of the nanoparticle layer and conformal ALD HfO,
film provides an effective sensing interface with
enhanced UV-C response and improved measurement
stability. Therefore, the NP/ALD hybrid structure was
identified as the most suitable architecture for the
proposed SAW-based UV-C sensor. Future work will
focus on optimizing the ALD thickness and evaluating
wavelength dependence, humidity effects, and
performance under practical UV-C conditions.
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Towards Gas Selectivity Analysis Using a Strategic Approach Based on Cycle-Segmented Re-
sponse Features and Artificial Intelligence for Vanadium Oxide-Based Surface Acoustic Wave
Gas Sensors
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Abstract: A single vanadium oxide (VOx) film on a surface
acoustic wave (SAW) device reacts with several gases, so
the frequency shift alone cannot identify the gas. This pa-
per presents a strategic approach that gives gas selectiv-
ity to one VOx-coated SAW sensor by treating every expo-
sure/purge cycle as an individual sample. Each cycle is
segmented and described by amplitude, kinetic and shape
features, and ten machine-learning classifiers are com-
pared under stratified cross-validation. For H,, NH; and
NO,, every cycle is classified and the model may answer
"unknown" when the cycles conflict.
Keywords: Surface acoustic wave, Vanadium oxide, Gas
selectivity, Cycle segmentation, Artificial intelligence
1. Introduction
Monitoring H,, NH; and NO, is important for hydrogen
infrastructure,

(a)

industrial safety and air-quality control.

(b)
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SAW sensors are small, sensitive and give a simple fre-
guency output, but metal-oxide films such as VOx interact
with both reducing and oxidizing gases, which limits se-
lectivity. This work shows that the temporal pattern of
each response cycle, analyzed by Al, can recognize the
gas without extra sensing films.
2. Sensor Fabrication and Testing Setup

The sensor is a two-port SAW delay line with a VOx
layer deposited in the cavity between the interdigital
transducers, where gas adsorption changes the SAW ve-
locity and thus the frequency (Fig. 1a). H,, NH; and NO,
were supplied by mass-flow controllers in repeated expo-
sure/purge cycles, and the frequency shift was recorded
in real time (Fig. 1b).

Al Classification from SAW Cycle Features.

Ay

\

| |0
il s

Sensor’s response
measurement plot

Comparator

Temp. Sensor

36° YX-LiTaO3 substrate

Phase shifter & BPF

li Hl\m | HANANARL!
|[|[mlmlm,|‘1 : ' \ SAVAVANR

Fig. 1. Schematic and Measurement system and Al output: (a) Schematic of the two-port VOx SAW sensor, (b) discriminant
feature space and cycle-wise classification, and sensor response.

3. Cycle-Segmented Al Strategy

Instead of reading the whole sensor record as one sig-
nal, every exposure/purge cycle is treated as a separate
sample. The record was cut at the valley between succes-
sive peaks, giving 30 cycles. Each cycle was then summa-
rized by 47 numbers describing its shape: how large the
response is, how fast it rises, how slowly it recovers, and
how symmetric the curve is (Fig. 2a, left). A practical dif-
ficulty is that the sensor baseline climbs steadily through
the measurement, so a late cycle looks larger than an
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early one even for the same gas. This is removed by de-
scribing each cycle relative to its two neighbours: every
feature is compared against the average of the cycle be-
fore and the cycle after (Fig. 2a, second box). What sur-
vives is the part of the response that belongs to the gas
rather than to the drift. Every feature was then standard-
ized [1-3]:

- ﬂi) /o (1)

Because only 30 cycles are available, no separate test set

z=(x

is set aside; six cycles would be too few to measure



anything. Repeated cross-validation is used instead (Fig.
2a, third box): the cycles are split into groups, the model
learns from all but one group and is tested on the one left
out, and this rotates until every cycle has been predicted
exactly once by a model that never saw it. The whole pro-
cedure is repeated 20 times with different groupings and
the average is reported. Five classifiers were compared
this way and logistic regression scored highest (Fig. 2a,
fourth box). Because the three gases do not contribute
equal numbers of cycles, models are ranked by the macro-
averaged F1 score, which gives each gas the same weight:

Macro-F1 = (1/K) =, 2RP.R./ (P, + R.) (2)
where £, and R, are the precision and recall of gas cand
K= 3. Finally, the model is allowed to answer "unknown".
Each exposure period contains the three gases once each,
so if the model assigns the same gas twice inside one pe-
riod it is demonstrably confused; only its most confident
answer is kept and the others are marked UNKNOWN (Fig.

(a) Cycle-wise classification workflow

—— NH;
——NO:
—
Cycle-wise features
Hundred cycles x 21 features

Held-out test set (20%)

Cress-validation (CV)

RepeatedStratifiedKFold
(10-fold )

2a, right). This never tells the model which gas a cycle is
— it only lets the model decline to answer
4. Results and Discussion

The sensor gave repeatable responses with full recovery
in every purge (Fig. 2d), so each cycle returns to the same
baseline and can be compared with the others. Across all
30 cycles the model identified the gas correctly in 63.3%
of cases, against 33% expected from random guessing,
with a macro-F1 of 62.5% (Fig. 2b). NO, was the most re-
liable (7 of 10 correct) and H, the weakest (4 of 10), most
often confused with NH;. Fig. 2c shows the outcome cycle
by cycle in acquisition order, with the true gas above and
the predicted gas below; misclassified cycles are ringed
in red. The errors are not spread evenly: the early cycles,
where the baseline is still rising steeply, account for a dis-
proportionate share. When the abstention rule is applied,
8 of the 30 cycles are marked UNKNOWN and accuracy
on the remaining 22 rises to 77% (Fig. 2d). These results
show that the shape of a single response cycle already
carries gas information from one VOx film, while the
spread of the cross-validation score indicates that longer
records are needed before a stronger claim can be made.

Prediction + abstention

Gas label per eycle
22 labelled | 8 UNKNOWN

Confusion matrix (OOF)

H: True
Predicted

NO. True
Predicted

o S
4

NH; NO: Ha
Predicted label

True label

H. True
Predicted

Unknown

e
(X
e

.
e
e
(X}
.o

Accuracy = 63.3 % | Macro-F1=62.5 %
(n =30; NH,:10/NO,: 10 / H : 10)

o
11/ 30 cycles misclassified

o

25 30

Gas prediction

558370 =

Frequency (Hz)

557570

T
€000

Time (s)

Fig. 2. Cycle-wise classification workflow and prediction results: (a) processing workflow, (b) confusion matrix, (c) cycle-

wise prediction, (d) gas prediction on the sensor response.
5. Conclusion
A cycle-segmented Al strategy was proposed for a VOx
SAW gas sensor. By using each response cycle as a sam-
ple, one sensor identified H,, NH; and NO, from the shape
of each response cycle alone, with an abstention rule that
flags uncertain cycles, offering a simple route to compact
electronic-nose systems.
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Evaluation Framework for V2G Adoption

B AR, F27d, FAAE HEA
FARATA HYA 2

(x AR A} inji.choi@kepco.co.kr)

2 dL V2GEA AMIQIm2le] S5t of7|ElXE AA|SH Aol sS40z S
Aelsiap wEe) AAY W7l TAAYIE AU 1E AW BA
a2 55 152 249 7ol o, Al & W8y 7 vlg, Ho2 &
S=AFFAL FAR RO OstH AMIAFYL 2024'd 2,005%te Hg3 ¢h&shil,
Bl & 0 Az Aot ot JIE A o’?_], Her <l

O] i
of mg slylo] =rk. ouxAAIY W Atmol ojstd AYIAF FHAIAEL 202598 J|EoR
8 F7 Qme of 1|3 9. 2t 9Lon 208097Hx 13.0007] THE

Mg gE7Iee HAMu0l AMI AZ, S, B J5S Sk pEolCh Al
Atolo= ISO 15118-20, &AAu]e} Wa]A|AELl Afolo]= OCPP 2.12 A &
15118-20:20222] oFureF EAIFA O] AC DER A{H]|AZ x7}6_ AR Te 2026 7Y 9y gl E} OCPP
2.1°] Al IEC Hgsg%}% [EC 63584-210:20260]CF. 7149 oA &S = 17 ok AMI 7|22
st2dgAte] 24l 2ot B4 7158 £885He AMIGO 7112*71% HESHACT

2 1. AMI 974 V2G §&71& BE

e A 2 2 A g el
V2G §A41-Ao] S S I Sy ama 12026 | aygafole) wolalg, 4487171 22hy 43
A Eaue | 2 ko wor anag T Ais s gy wesa 9 g 34 2%
g sun | S ENITT QPCEVCECs BVSE A AR A AFAAYL BEols AE

Ante 57| 49IA AoiRlo] ohE A AF-FUA Ao | 48AN A5 % Aojant 53
NEVIG Q3 | BT US R NCUSSRE RFAIIE Bz zyv1ss893 A% 32 23

ZAo]: AMI, V2G, &

L)

71, A Bt =YY 3

Keywords: AMI, V2G, Convergence Technology, Economic Evaluation Framework

- 115 -



Cgoz AMI Qmets ¥Esh: V26 g% wdo] AN Wl megYas Ao wx 2)E

MU= VIG 9Alek AMI 97V2G AEHE. Al Auls 59U J5-Ro 59 5% AMI A4 P53
u] @bt
SPHKDNE V2G 2YAIATOR EV-COS| SAI-8|Y-2i2oe], EV-LMSY ujid2 2ol 59H
Alol, V2G-0se] AHIRlol-FA 7152 F/hetn Stk oF Atxsol. ghdel 71E FHAmetel AMI
AU 97, OCPP2.1 713 7H4® EF Z2EZS wshs PAS FEAT 371 2ol @do] A
FARote 2RUNYA) 52510 FYUDR-SAADR Sol Fojstel Aoy FAe Wi He2
Pgeith. RUDRS FF TEAZ o5, FeADRS ARt AW SUl2 tigsil, V2G ol
chel DR gl e ARRA @ A 94 © § AEdn
£ 2. AMI Q7] V26 W] AR (o)
o] Abg g L AtE
=7 750 27 5y 75 1§-AMI 9 75 Fulg Ng 2% 5
S A0 27 Al ST @A X 12 B4R PBe THsAld
P— ZO1E @9ESAL X AT uE + A4 AT | g zz exus o=
ERE ool &= -
s JTE VIGH] AN 54 .
AN B (ZWDR, Z2ADR FAIZ + V2GT}S DRALE) ARAA B S
_ RS2 x O L&u|(Ay], AxH]) + 25 . sl Els
V2G Ay g o maa i ae e NP E | s A" maAR, ap
27 2] 27 R Patgul, Loful 5 53 =l
ol met AF A 2We] - FANEZ + LUEY + AANYYE - Helg - Freguloln
27] FHU] BZ - HNEAY x gPTEY A - 35 37b 254 PEAR AN WP meYYas
Alekeich. VIGE DR Atojgr 4 9lon 2 7|& fju] Z7h2et ®ojo2 Qgstct

Aol HEe P A, 2o, OBA 7152 2E AEEALY
1% AQE BRE A3 Aotstuat gtk
SEEL]

(1] A 2], "V2G 41 AMI Qlxzeto] §3F of7|HlA A" tigtil7|als] sHAlstatE] =24, 2025.
[2] ISO, ISO 15118-20:2022 ¥ Amd 1:2026

[3] IEC, IEC 63584-210:2026, 2026. 9.: Open Charge Alliance, OCPP 2.1 Edition 2, 2026.

[4] sF=AE5AE AMI BEg¢s AA, KEPCO PLUG 94, A7|AFSAA AP E 5

[6] $FAKDN, EV-COS, EV-LMS ¥ V2G-0S &84 A7)

[6] AL, FAFSARAL 2026. 7. 25. AL, A127 8 8262128

- 116 -



239 GIS® HEA 7|t LPIT A5H4 J29| 43 U Hs AZ

Design and Performance Verification of an Optical Fiber-Based LPIT Signal Transmission
System for UHV GIS
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Implementation and Validation of Interoperability among Heterogeneous e-WSN Terminals
for Distribution Automation
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Field Demonstration of a High-Power Gateway-Based e-WSN
for Power Facility Monitoring and Control
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Wireless Network-Based Remote Transmission of Vehicle-Captured Images and
Cloud-Linked Anomaly Detection System for Power Facilities
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Characterization and Quantitative Analysis of Thermal Degradation Products of Epoxy
Insulation for Decomposition Gas Diagnosis of 23kV Dry-Air Switchgear

1 1 1 s1 1 = 1*
Aep@!, Al Zobsl e ols!, was
‘G A7

(*2L A XA} hjpark123@kepco.co.kr)

SFe OIAS ®lsll 23kV AxF7] ZHHgR|Q) Aol e lou, WF otE Z Al ofFA]
DAEA=ZNA ESHE Bei7kAo] et AEVIES obA uhRiEo] QA ot & AFoME oA
Ad= de¥dES WUretd e ZY AP At FE A®UtAE st O EARE

ymoz Fystust st

i
E
Ol
ol
N
N
I

Al ZHEZEA] YR HEEL ARE(RRES7] 87.7%, oFA] 10.8%. 54 =A 1.4%) il
Addst MH S pAstL, %OCMM14W7WH_%ﬂﬂﬂ?ﬁiﬁé7H€%&}Mﬁé%ﬁﬂﬁqiﬁf
Py-GC/TOF-MS(100~900 °C)& of|ZA]9] B
Bdes B

=4 Z2d oFAl= oF 260 CoAlM =2H Fsi7b AIAEIL 300~400 “CollM  efetd  EEsHt
FEstgon], oAIEA, oA, opEYTS|E, WEe, MMA, M, ZRubd Sof A WYL
dEENT. Axg7l T 7HEds Alde otE. otMELHPIE, HEE, MMA, m2apdol 550
BYEIAL, o F opMET mEupde dstAZte] mel ¥ 7 AP HAT. WL AyMe
2A+R?) 0.97459] AF/de HEUCH, ol A&t 2 HEE == ot 24X 606 ppmfA
70A1%F 1,620 ppmo 2 oF 2.78 Z7Fst ¥tH, MMA+ 216~316 ppm H oA [ =] AT
olgfe] Aibe Uw|Rre, ofAlE, Zzujdo] Ui AMS WAsl: W A @AV D
HA&GH &5 UHA MAE9 AzdM Ayt A& A7) EsH200~230 °C, o 28Y) Al
d5o2 AF Awtag AAstL ol ARV A Fslivta deAIRVIE 2R 2

o olct.

S

A
e
==
[

o
a
o =
= e
[

o]l
)
ng S mo

FA0): Ax37] JHHZGA] AFA BAE, A=, AlwItA

2

Keywords: Dry-air switchgear, Epoxy insulation, Thermal degradation products, Indicator gas, Calibration

curve

- 124 -



20263 = Oietd7|stel M7|28 - S85 =8l FAste=l(2026.10.22~24)

Model Reference Adaptive System= S35t
MR A|AE CR|E Eo| R3H A7

A Study on Digital Twins of Power Electronics Systems
Using Model-Referenced Adaptive Systems
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Inspection Interval Selection for Power Transformers Considering Inspection Uncertainty
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A Study on the Health Index for Grid-Forming Inverters
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GFM(Grid-Forming) QI#{ge] At 4
Aarslste AR T X2 (Health Index)= %
A= dulo] Ofjz2 AEE7] offdt. 2 =
F7F g2 228 1BARS(GBTRE 34%. 7WAIE 30%. Alo]EE 26%)ut wAH]&
IGBT ®E(Infineon FF450R12ME4)1} DC-link73jA|EJ(TDK B3277xP)2 Z=Q ZAQ4s2 MAstPoH
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s
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wEeg0l EOU ¥ A AZel olele AiE £ FW RES mEAolriz £
Bolstoith. AHAB L FMEA 202 vigoz o4 5 A4 54 7hs4. A5 ulg, HY dvol 28
Yles vste] =&stglon, ZF Adds2 ARAL HolHAIES] Z|&E3u HARS viEgos 53
SEIRE SUAR SEsldet WIK S4 gRe I Ol Wages Wikgon. Lx gse
wol wEo g wiAsh] del BY wel % xgew AN HYA Yoz WYL E 1
AT2Y e A7 ES ek,
<®&l. GFM ?IHE Fddsd Jeids Ag71&>
AHEDT 1 "AA
Ta8n g 25 Very Good (5) Good (4) OEHlt-:aliﬂr (7< ) T Poor (2) Very Poor (1)
|AVcel[V] <0.088 <0.175 <0.263 =<0.350 >0.350
IGBT TylC] <131.3 <137.5 <143.8 <150.0 >150.0
E tort[ns] <0.613 <0.655 <0.698 <0.740 >0.740
Riniol K/W] <0.0693 <0.0726 <0.0759 <0.0792 >0.0792
CluF] >26.66 >26.33 >25.99 >25.65 <25.65
I A E ESR[mQ] <4.52 <5.13 <b5.75 <6.37 >6.37
Teasel C] <95 <105 <115 <125 >125
TEHAO|A Teys[ C] <100(Pass) - - - >100(Fail)

PAe xRSt Agstt. Adead TEAe & 224 IgAses IGBTRE, DC-link
AR, ZgAolAo] TigAIA ol 1000] H=%F giftste] dAstdon, fLdas W ATTHol=
5ol wiEstRth A ARE A|e= Kinectrics WY7] AW = A9 55 1S F=EsH 85
70, 50, 3072 7= HI~HIb 5322 FEsielch Aokt we] A&4dE =Qlshr] Jsl NASA
PCoEoA] 3715t IGBT U AWAIH 71423 A1 EﬂO]E1 PU EHE Jtetstol =EAet, A&,
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A Study on Reliability CoF Estimation of Shunt Reactors Considering Power System
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I8 AFAL
NGET AR RIGAIZE X A" SMP 714 X (0.42 x Adulo] AZAH
SR gHle] IR — 0.62 x o] AdZ" $A 87
CAISO AP X (AHHUE7E — max(UE7E 71&H8)
2 At Al w22 N 7} X AP X SMP X 1773t
vz2HHe] 2 B4 88 CoF AAZ dFs] Hsl, 2=22AH &3 fﬂr% Case Studys
Aottt et Al Ao WAV EHTFo] FdsiHal 7}@3} % o, Zb F22|HEY
TaAY B vg2 & 29 Zo] AEE el
# 2 APt A& M2 CoF 43 Zat
Case =9y | A ERY] AP SMP 7 713k Al|= CoF
&FMvar] | ZFMVA] [MW] [¢1/kWh] [h] [2H]
1 100 1,000 5.01 119.84 180 4,974
2 200 1,000 20.20 119.84 180 20,048
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Keywords: Shunt Reactor, Consequence of Failure (CoF), Reactive Power Compensation, Active Power
Capability Loss, System Marginal Price (SMP), Failure Duration
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Estimation of Equivalent Circuit Parameters of Transformer Disc Windings Using

Scattering Parameters
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A Preliminary Study on Establishing Safety Grade Assessment Items
and a Grading System for Aging Wind Turbines
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Degradation Prediction of Transformer Insulation Paper Using a Physics-Informed Neural
Operator
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82t 0|F Z0|E 49 EGHZ|AE 7|4F pLED 2of4 3|2

-T

718 HIHAIH

Double Gate Thin-Film Transistor-Based pLED Pixel Circuit Utilizing Parasitic Capacitance

- AL a
VgrEdiste gage|olggetal, dvutiste AUy asol gty ddutistn A7) #E 58t

2g wa 9ok
AELE AFgaLD], ol 2

oM o2t
pLED sta 3285

pLEDE w2 So &% 71 29, 4
ey 71E Sﬂu oA BA & Wz 7
A5 sta YAl W2 RC delay7t @AJsto] Zgetet
2A2 siAsH7] Qs o]& Ao]E &b E
R tstd

F_Rru

+ °1% ZIolE ufef EWX|AE 7]REO] QIHEE Z&che fLEE T ©f
A28 9] ute Alo]Eo] flol8 AYg QI7tstal, vie Ao]ERt A4 L& Ao]9] 7]
sto] dlol8 Mg XS o] ol Heo] WA glo] T AlojEo] Ay 4%
A7 Q7tsto] A& H ¥R Fo] 7hssi

28 la)= ota gzo] ALH o]F AolE wut EWXAE 7|ghe] WHE YEL, 1Y 1(b)=
clole] Aol e pLED 3f4 3] 29] ot At oS UERh HolE HMYg -8 VoAl 2 V7A]
A7ISH At HlolE Aol wet &3 AYge HA =

ol25t Aut= A|QH5t PLED 3tA 3|27} Wwo] HujAlg glo] H
gta QRO wef EAsh= A9 A% RC delayZ QI5H Az £d A

ﬂJlﬂJ o 01)1

il

(a) VDD (b)

T

Sweep [DO—————[—— —<1 PWM data
T2 T3

VSS  Scan[n]

2
Time [ms]

33 1. (a) oIF Al°|1E ¥ EHXAH 7[8 /I¥H, (b) dlo|f AYo] ©E sta 92 o= A

ZAIol: WLED, o]% AOIE Sfof EWMAIRE. /1 AGAGE, 6t B2

Keywords: pLED, double gate thin-film transistor, parasitic capacitance, pixel circuit
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DAY REY B JHEMMC) HBREOIA ARY SIC MOSFET A2 743 G nAY 24}
oL Eol ReUAE A4S MESA, 33 KV ol Axl £ 43 Amk wEel). ¥
S

TolE aalo] MY SF oEYe AZoR AAusstuAl SIUCh 650 V-2.4 kvd A SiC

AlolE A3 3 Q 25 °C @ 100 'C AZ0A oF HA
Algdsta, In E-In V A3 3H=2 3.3-10 kV AKX £A12 QJAFsIoITH B £AIC 650 V 67.8 pjoflA]
2.4 kV 1,289 pJ= oF 198 Z71st¥ 2, 10 kV AX= 25.6 mJ2 o|&SEATHIYH 1). &3 49.5 kW, 2.5
kHz MMC AEBREOA T TXQL¢ AXO] = &A] % 650 V AX} A& 1A tjy] 3.3 kVZOA] 62%,
10 kVEolA 11% WoLon(® 1), 24 dAe B4o MMC Antarct £ QoA terdoh 2y 2).
e AR MMC SAF £700]ME T 1AY A% m %as}nq, A mae nay MY 539 4%}
MAo] 289 & e},
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s 25.58
)
in 20- :
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S | |

5 4.47

2.271
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0.65 1.2 1.7 24 33 45 6.6 10
rated voltage (kV)
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(@] — 4 SV == 7 X 6501
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2 120} /
=
- 100} v
E 80 | P
2 60—
& 40f
=
8 20r¢
c O 1 1
B 0.1 1 10 100
Frequency (kH?z)
I8 2. 294 ZFotgo] 2 MMC AERE & &4 H]2(25 °C)

# 1. MMC MB35 LAY 24 6]w(49.5 kW, 2.5 kHz)
=9 Y e 297 &4 Wl =5 &2 (W] | § &4 (W] |5 &4 Z2E

5 % 650 V 1.2 473 48.5

3.3 kV 62.1%
o 3.3 kV 7.1 11.3 18.4
7 X 650 V 1.7 66.2 67.9

45 kV 63.3%
o 4.5 kV 13.6 11.3 24.9
10 X 650 V 2.4 94.5 96.9

6.6 kV 56.3%
ol 6.6 kV 31.0 11.3 42.3
15 X 650 V 3.6 141.8 145.4

10 kV 11.2%
ol 10 kv 117.8 11.3 129.1
ZFAol: SIC MOSFET, A4 &4, ol BA Alg, 54 95, 2539 BEHE Hyg

Keywords: SiC MOSFET, Switching Loss, Double Pulse Test, Curve Fitting, Modular Multilevel Converter
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Quantitative Comparison of Crosstalk in SiC MOSFETs with Different Package Types
uksigl olxd! 7pe]ullt

Gtz x| gafcfsl . (KENTECH) ofiqx] 3ahs
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o

SiC MOSFET half-bridge®] crosstalk+= mj7]x] 7|A d89] S wrX|gt, mj7]|x|ojct PCBL}F ujAlo]
g2t 7 g 225ty o™kt B Ao E =Y AXHPCO65N15M1)9] wafer die, D2PAK-7L,
TO-247-3L FEN7L crosstalko] Ulx]= dFe +HSHAULAL SHTE 7HEeE probe card2 Al YJENE
Z 71891 wiring §°] contactsto], PCB ¥73 ¢io] high side deviceS uA|stH Vpp= 400 V, Ip= 55 A,
Ves= +15/—=4 V, Re= 5,20,50 QoA EHAEES SIITHIH 1). R= 5 QoA low side V59 negative
crosstalk= wafer die —5.44, D2PAK-7L —3.30, TO-247-3L —2.30 V, positive crosstalk= +4.88,
+2.73, +1.34 V&2 TO-247-3Lo] wafer die TfH] 58 %, 73 % A1l = e RA SX|EACH
ol Aottt 574 Wer m7|X|7t crosstalko] = FLE AFA LR v|wstdor, mi7]X] A4

289 4 Ak

A packaged
PCO65N15M1

[l

S-Vas g \

S g £ ‘Bank \

£ a 4 « 3
. shunt
=
load JLLLCELAL =
Crosstalk . N A
Vg \ = L

—

Vas. (é% LS-Ves {

A die of
PCO65N15M1

121, Probe card 7]¥F double-pulse test 329} wafer die ¥ 1f7|x] AAXHPCO65N15M1)2]

contact 4
ZAo}: SiC MOSFET, F2A&E3, mj7]A], T2H 7}, 44 QE-HA

Keywords: SiC MOSFET, crosstalk, package, probe card, source inductance
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P-shield & CSL Lt 2|AoE S35t 6.5 kV 4H-SiC Trench IGBT A A

Design of a 6.5 kV 4H-SiC Trench IGBT through P-shield and CSL Structure Optimization

Mo
for

A ded, dsnlx

Aol R ZaTietn o] Zat
(* A A X} h.kang@kentech.ac.kr)

4H-SiC trench IGBTO|A]= trench corner AAIS &stst7] 95l P-shieldS A 8351X|0F oo w2

JFET A& Z7bet epi CSLo| ©]3t RelMer wistz =3 AAUL ofich £ AolHE P-well 5140

AU A] o]2ffer J/det implanted CSL& Agsto] &A@yt CSLE F2]skal, CSL Zlo]et s&=of

o2 M71A EAL sl shgich TCAD a2 300 KojlA] N drift %= 8%10™ cm™, /4| 66 pm,
gate oxide 50 nmZE 1At P-well dose?t CSL A7 HIIA|Z|H 4388519 TCH P-well doses
8x10"0f|A 3x10" cm™=2 F7HAl7]®H V= 5.66004 13.30 V2 Z71st §HH Veg g 8.40004] 9.09 V2
B35l 9ict. epi CSL %2 8x10%oA] 5X10* cm™&2 Z7MA7|H Vel 6.930]4 530 V=&
dAastF o, implanted CSLOJA & 6.47-6.50 V2 SA|EQIch CSL Zlo]& 1.304] 2.3 pm=z &H&tstH
Vegears 9.120014 6.27 V&2 31% T4AsHETH 535 L2 += Vi, 6.49 V, Egymax 3.68 MV/cm, Vegea 6.27
V. Eor 165 m& sk ol $3) implanted CSLO| REAY WSS oxslUM =5 S4u
A RAS SA AN & 9SS slstar).

ZAlo]: 4H-SiC, E=X| IGBT, P-shield, o]2%% CSL, =8XY

Keywords: 4H-SiC, Trench IGBT, P-shield, Implanted CSL, Threshold voltage

[ZAre] =1

This study is the result of a research project conducted with the funds of the Open R&D program of Korea

Electric Power Corporation.(No. R23XHO01)
This research was supported by the National Research Council of Science & Technology(NST) grant by the

Korea government (MSIT) (Aerospace Semiconductor Strategy Research Project No. GTL25051-000).
& 1. A splite] A71A E4 (Vi, @1 mA/cm?, Vegsat @100 A/cm?, Eoxmax @6.5 KV, Eor @4 kV/49 A). P-well dose split-epi
CSL dose split: single-trench, cell pitch 4 um: implanted CSL dose split: symmetric double-trench, cell pitch 2 pm

Split Xl Van (V) Vegaar (V) BV (kV) Eoxmax (MV/cm) Eor (m])
vl dose PWD 810" 5.66 8.40 8.43 2.84 20.84
—~ Wi
pWD 1X10° 6.32 8.44 8.40 3.78 19.42
(Cell pitch 4 um. Epi CSL 8x10%%)
PWD 3x10° 13.30 9.09 9.10 3.87 10.74
O N-CSL 8x10% 6.93 4.79 8.82 2.91 12.43
N-CSL 2x10% 6.46 4.55 8.84 3.57 13.88
Cell pitch 4 um. Epi CSL 2.3
(Cell pitch 4 ym. Epi um) N-CSL 5%10"® 5.30 4.40 7.93 5.63 37.12
Sl Dose N-CSL 2x10% 6.49 6.27 8.32 3.68 16.50
N-CSL 4x10% 6.50 5.74 8.24 473 18.16
Cell pitch 2 ym, Implanted CSL 2.3
(Cell pitch 2 ym. Implante um) N-CSL 6x10" 6.47 5.49 7.98 581 20.08

cst osL
(Epi, 0-23 pm)
(mplant) Pshicld

Peskrieid 27 ym Cell Pitch 20 ym

P-shield 2.4 pm

N drift (8<10% cm, 66 um)

" drift (8¢10% cm, 68 m)

Collector

Coll ek 49 -
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23 1. 6.5 kV 4H-SiC trench IGBT ©@H 7§2F=: (a) cell pitch 4 nm single-trench, (b) cell pitch 2 um double-trench

(a) P-well dose split (b) Epi CSL dose split (c) Implanted CSL 2.3 pm dose split
Epi CSL 8E15, cell pitch 4 pm Cell pitch 4 pm Cell pitch 2 pm
o0 T T 100 T T 100 T
== pWD 8E12 V=25V
10-2 H— pWD 1E13 102 ] 102 -
— —pwoses| L/ _ _ _ _ el Y A / S S el R /A
NE 10k NE 107 @1 mA/cm”] NE 107 @1 mi/em” ]
5} 3] g
2 ol 2 . |
o o —— Ncst. 8E15 3 —— Nest 2E16
~ ~ ~
0e} 108 —— Nest, 2E16 | | 10-8 —— Ncsi. 4E16 | |
= NcsL 5E16 == Ncsi 6E16
10710 " 10710 1 1071 L
o] 5 10 0 5 10 15 0 5 10 15
Vee [V] Vee [V] Vee [V1
a3 2. Transfer E4 (Veg = 25 V): (a) P-well dose, (b) epi CSL dose, (c) implanted CSL 2.3 pm dose split
(a) P-well dose split (b) Epi CSL dese split (c) Implanted CSL 2.3 pm dose split
Epi CSL 8E15, cell pitch 4 pm Cell pitch 4 pm Cell pitch 2 pm
0 T T T T 1000 T T T 1000 T T T
—— pWD 8E12 Vee=25V —— Ncst 8E15 =—— Ncst 2E16
800 [|— pwD 1E13 1 800 [F|—— Ncst2E16 T 800 [F|—— Ncs. 4E16 1
E‘ —— pWD 3E13 E —— Nest SEL6 E —— Ncst 6E16
i 600 | i 600 |- 1 § 600 | b
= 400 f = 400 1< 40f .
= | 1= i Vee=25V | i Vee =25V |
W Fawqiwvam wWr Y Vet @ 100 e W __f Vaweiwiar
0 L L L 0 L L L L 0 L L L
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
Vee [V] Ve [V] Vee [V]
a2 3. Output &4 (Vge = 25 V): (a) P-well dose, (b) epi CSL dose, (c) implanted CSL 2.3 pm dose split
(a) P-well dose split (b) Epi CSL dose split (c) Implanted CSL 2.3 pm dose split
Epi CSL 8E15, cell pitch 4 pm Cell pitch 4 pm Cell pitch 2 pm
6 T T T 6 T T T 6 T T T
= pWD 8E12 = Ncsi. 8E15 = Ncsi. 2E16
—— pWD IE13 —— Nes. 2E16 —— Nes 4E16
'E 4 | Oxide limit4d MV/em_ | ____ PWD 3E13 | ‘E 4 | Oxide limitd MWeml_ _ |—— N 5E16 | 'E‘ 4 | Oxide limit 4 MVAmA | —— N 6E16|]
S s s
=) 2 2
=) 2 2] 2 = 2
0 L L L O L L L 0 L L L
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Depth, X [pm] Depth, X [pm] Depth, X [pm]

a2 4. 6.5 kV of|A]9] Gate Oxide Corner E-field: (a) P-well dose, (b) epi CSL dose, (c¢) implanted CSL 2.3 pm dose split

(a) P-well dose split (b) Epi CSL dose split (c) Implanted CSL 2.3 pm dose split
s Epi CSL 8E15, cell pitch 4 pm ) Cell pitch 4 pm s Cell pitch 2 pm
10~ T T T T 10~ T T T 10~ T T T
— pwoerz| z! —r I — Nes2E16] =
—— pWDIE13 &! —— Ncsi 2E16 2 —— Nest 4E16 gl
1075 f|=—— pWD 3E13 I - 1075 F Necsi. 5E16 - 1075 ||=—— Ncsi. 6E16 I -
< ! < < !
o VGe=0V : o Vee=0V o Vee =0V :
1077 | b 1077 - 1077 | -
1079 1 L 1l 1 1072 1 1 Ll 1 1079 1 L Ll 1
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Vee [kV] Vee [kV] Vee [kV]

a2 5. Blocking &4 (Vge = 0 V): (a) P-well dose, (b) epi CSL dose, (c) implanted CSL 2.3 um dose split

40 T T T T T
SE16 (3 Pl dse <pii, #01 ST GRS (coll pirch 7 o)
|4 Epi CSL dose split (cell pitch 4 um)
[ imptanccd CSE 23 i dose sl puch 2 )
35k
30 T
S E
= UEL2
k] GE1G e
R E30 1
2E16
15 F 2E16 -
A 8E13
13
10 E
s ; i ; i i 2 6. A split®] Vegsai—Eofr trade-off
4 5 6 7 8 9 10

VeEsa [V]
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Leakage Prevent Structure and Process-Based Device Optimization for OLEDoS Displays

Feal et

o}
vgRuTeE Aol Y 3ot

=H

(* A A A} yongsang@skku.edu)

2184 OLEDoS tjAZgo]9]
SS(Subthreshold Swing) S/d22 <Igt AlRtd & AY W AZF Aot & dAFoM = 3
a !

A9 YN AN Fo) wU A WA IAST PN TF SHS PPl sEc
ol 93] SPICE % TCAD Algaoldl 7|§ho 2, 7121] 7jH ante $AsiEr. o2 SHolA: 374
£219 W7 glol, AF #A 7t AWAEES BFHsHE 3T2C Sha H2S AT 24 S 7|E
2TIC TEE QA JEfolAl, A94(SW) L TFDR) EMX 2B 359 =8 5= HMafsIgt
AgOIMS o] AFS A 3T2C PE MG Al WP I AY Wsk: J|E 2TIC oy AK

|

Z70A 56.2 mVolA 0.92 mV=Z, #|et ZZ0A 69.6 mVolA 25,5 mVZ 7R ATt A £ A 5}H9]

A9 2T1C 7E0I4 SW axte] =4 Mgo] o3t MR WeHE 22 nAdlH 6 nAZ ZAaAZon], DR

2710 S B4 AAHOR 75 AL WHES 0.46 VoIA 0.89 V Schstaics.
B AT Ave oM HEE A taZeol by Ash WAl 3 23

ARSYE U DHE AR/VR 71718 vfo] a2 o AZdo] Apto] 28Y 4 92 Foltt

(a) (b) &0

7.66f——2T1C — 70k Baseline
—3T2C ) < —— Optimize
——3T2C w/ Sharing Cap C 60F
< 764} -
2 ‘E 50
g, o
g 762 £ 4o
S S 3of
Q
g 7.60F a 20
758 4 10}
’ A 'l Il Il 't 't A A o o -l L L L L L L L L
9 10 11 12 13 14 15 16 0 2 4 6 8 10 12 14 16

Time (ms) Time (ms)

[ 1] (a) 3T2C & X& A] Gate A, (b) 37 A3t A& A] OLED A& Hla

FAOl: OLEDOS. 3 A%, 75 A% B9

Keywords: OLEDoS, Leakage Current, Data Voltage Range.

el 2]
¥ @7 IDECOIA EDA Toolg Ao} 2alafgiuict.
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s S2-PAH|O| THE a-1GZO I} EMX|AE|Q)
SEQY ofst AY #3 £4

Subthreshold Swing Variation with Channel Perimeter-to-Area Ratio
in a-IGZO Thin-Film Transistors

A dE-ZAE-otd 4tehE(a-1GZ0) ¥ut ERAIAE(TET)Y &5 ¥4 TACA &2 AREEE
S AZRE Al VR ool Fadel &4 Er A% AHE U & Aok #HE 2P
dagas AA 2450A 7PgAE] @9l AMXsHe vlE2 S7tste, oo wet sig o At
FEIZE AXte] 28 olst 29(SS) H 8 AA(Vm)oll UlRl= ol AR & At & AqoM=
45 371 Fa0 T2t Yetd= a-1GZ0 TFTQ /7[R E4 Wets A E2-HA8] waket A5t
FstnAt atqict

sz =gd py Si 7|HZ o]lE AFo=2 AREstil, 200 nm FA9] SiO-E H]O]E Adntos
AFESHIITEH. a-IGZO0 &4 =2 RF magnetron sputtering2 £3 20 nm FHAZ ZASTE &, 350 °CojA]
IAJZF &9t %“ﬂaﬁ}?‘;q. photolithography2 &% &g F/ds H 1% HCl &9 1 223t &4

stol Ade Aolstant. olF Yol B 5 WHoE Sl Aa/see) AT YL

\o
=)
Ha
rn

Hu]e} Zojx= 1000/200, 500/100, 250/50, 200/40 % 100/20 pm/pm= WHI}A|Z
1] W/L dHl&2 52 {A[sHt. A7]A 5742 B1500AE o] &sto] H4st v, Z8AY o]t i%%
191 A& 1 pAofA 100 pA Fto=REH FE51.

g =717F 1000/200 pm/umoflAl  100/20 pm/pm=z ZFAagto] o2t AEd E-wAH= 0.012
pmol A 0.12 pm'2 oF 108] Z7ksteich. olo] wel SS: 0.124 V/decollA 0.511 V/deci oF 4.1u}
Z7bstgion], EEAYL 0.95 VoA 1.44 V& 049 V go] wgoz olEsiict. Ad Sa-HAy]
271t @A "ERd SS B7F ¥ REAIYY 49 ols2, A AZtoz Jdd ANd 7%*7%31 )
)\H:HK-] 7]0:]7]-

M 2 >
Da Y [I)
19

i)

N2t el A% et BA RSl oAle Z7/KIge AARITL B Aue A
Se-WAuE 2% a-IGZ0 TRTOIA &A1 A2 Ahd sbgatele] 932 aish] 93t A7 Wz
NS, A B A4 2 BE A A B Axst] 289 4 ot

ZFA0l: a-1GZ0 ¥ut ERMAAE, 2HAY olst 24, Aid AAILY, Az &4, AE =e2l-HAH|

Keywords: a-IGZ0O Thin-Film Transistors, Subthreshold Swing, Channel Scaling, Etching Damage, Channel
Perimeter-to-Area Ratio

el 2]
o] YL 2026W% AE(AY 2
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Epoxy/DGEBA:YDCN &tZFH Composites?| 7|4, 7|A|A 8|1 SAHEMG AL

Study on the Electrical, Mechanical, and Thermal Properties of Epoxy/DGEBA:YDCN
Composites Based on Content Ratios

YDPN 2 YDCN A€9] =223 o %A ujgo2 PCB 9 Col

) PR %t UEY " YR dS
MR 2opollA] He] &8E 1 9lon, 18AI YEYI LA} A0 2 IA, &I|A U 7|A A
5740 oANFAl A9 TtugE JtuYEE

Aol T dwsl AsHom alEo] 9rf Eol 1

SaHolen(Te), Aauty 54 o9 7 zof ze Arol Fa 24 A¥e UL 8%
Reloz el 9ot

Qutdoe 235 o= 279l DOEBAL 943 7hE4at BASHE 2 A
AFgElD glon], Ty w2ty ofEA 2xlole] £92 o) 4

vtz 5 ok olefdt x4 Wste oJEA] 20 A4 9l

SxolE QS oA 4 glou], ofo] gt 2t £4 719 YUwAS Mo WAT Wast ot
2 AN E 2385 oEA] £X]Q1 DGEBA(YD-128)0] o-Cresol NovolacA ©ofZA] £X]Ql
YDCN-500-1P& A= Og RgHlE2 Egsto] 5T oFA] A|HE AEsHUCE. DGEBA:YDCNSO]
ZA4]"S 100:0, 90:10, 80:20 I 70:300.2 WH3IA]7]aL, ©o]9 Aol e (Tg)S B|ESH E€A
=4, HVAC 9@ HVDC Zquby] 54 5o Asjx 54, Jeln 98 @ 237& 5o /8 542
u]-EMsteict. olo] wet DGEBA/YDCN A2 o]ZAl Axlo] =4 wistel xyo] we wis
Fest Al Tk

DGEBA:YDCN-500-1P2] xAH8]"0] ©}2&= Composites?] EA9] Ayt= ot} gt

1. 28 E4(Tg)

Tgo] 37t A AFEQl BARE&0l Algtelo] {aidola 1fge=9] Fo]
YAT-Z 20|51, o= olFA| YEY I EA ot do] e+ 4T o
1-1) fejdolex

Glass Transition Temperature[°C] ofA]

A2Au"HE 2 129.36/133.81/134.52/137.129] £X|S HFCT.

90:10014] 4F5-3Fal 80:200014 F7HE0] &t § 70:3004 ThA] Z715HTt

YDCNO| 7to] e} gejdol2 ey 129.36°ColA A|c) 137.12°C7Hx Z7tstedct. 53] 100:0014
90:1002 =X W3t Al TgZt 4.45°C &7t on, 90:10004 80:20 7MojM+= Z7tZo] 0.71°CE
AT o 70:3000A ChA] 137.12°C7HA] F7KsHe A% LRtk ol YDCNS| Avto] ujet
oZA UEYD U HAAFEO) 540l MEEL stRpast Welde] meh geldolewst Aadt
oz W,

-

%2, Ho o

2. A7) =4

A71" B4 Alw9 A2de fsil 2ol&(Weibull) #2E ol &sll Ago P4 LZ4(Shape
Parameter)?} A% @4 (Scale Parameter)d] ZF2 Aot I e o2t g}

2-1) A7|8 E4 : HVACAHHDY] Z&

ShapeParameterof|A] 248]"™H8 2 23.16/43.35/31.03/24.609] &A1& H gt
ScaleParameter[kV/mm]o|A ZAd8]"™H 2 33.81/31.66/32.47/33.929] XS H Y},

90:10 AAAE PABAst Zvtstel Aeluby] 4w HolEo] Almsl Aoz Zastt AFS
UpERycE

(YDCNO| HVAC 274 At swsl A® 271 32etx) ot 243k 3 WAL 374 Uehdet)
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2-2) A718 &4 ¢ (+)HVDCAATY F e

ShapeParameterojA] &248]™#2 10.00/9.07/12.38/8.459] £X|S H T}
ScaleParameter[kV/mm]o|A =A8]"H =2 133.51/205.76/208.93/210.199] £X]|S HSiC}.

HVDC ZAAty] 7ZF=9] Scale parameter= 100:09] 133.51 kV/mmofA 90:10 &AJojA 205.76
kV/mm=z 37 Z7}st9en, o]ls 80:20x 70:300|A4%= z+zh 208.93 kV/mm % 210.19 kV/mm=
S71&0] ARF ZAastAtt. o] YDCNe] A7to] oJsf x=7] ©AoA Aduty] S4do] I F4H ol%,
A T oldolM= L 5t AR motel= FEE UERAD

3. 714" =4

A8 B AR AlRIEE sl eto]E(Weibull) #xE o]&s| AMee] P4 =4(Shape
Parameter)?t A& W (Scale Parameter)?] 3FS doict. 7 7re o2yt 7ot

3-1) 7|A" S ¢+ AR =

ShapeParameteroj|A] &248]"H 2 40.90/36.94/44.76/18.559] £R]|& H it
ScaleParameter[MPa]o|A] =Au]*™H 2 71.49/72.38/73.47/79.82] £X|S Y}

80:20 GoIIIAI= x| Walsl Ax] 9gtoLt, 70:30 QoM J AL} shutes] st
7|4, SAEA(Tg) E5F 129.36 — 133.81 — 134.52 — 137.12°C= 70:300)| 4] Ar&-stict.

%, 70:30 2/golA= Teot =7t SAIO S716ke Aol HAE QT o= YDCN &% &5
g o FHAl UEY TS FxA Hatel BAF It AsArgE Z717F Algel @4 S5 A 540 32
0X S 7Is7d2 AlARRITH

3-2) 7|1A" &4 ¢ 7IAREZAE

ShapeParametero|A] &28]"™82 5.09/6.68/13.39/8.772] £X]& H 3t

ScaleParameter[MPalol|A] &A4d|"™HZ 94.18/100.51/109.80/114.119] £R]& Bt

237} z9] Arnal YDCN & Z=7to] w2t 94.18 MPaofA] 114.11 MPaZtA] X|&A 0=
76t e, ol =R o ARl FF2 Hllr

#DGEBA:YDCN ZAulo] m}2 d, ®7]d 2 71744 54
(HVAC, HVDC, Q&F 8 224 E = Weibull 229 M & P 4(Scale Parameter)E LtEHH )

=4 100:0 90:10 80:20 70:30
Tg (°C) 129.3 133.81 134.52 137.12
HVAC(kV/mm) 33.81 31.66 32.47 33.92
HVDC(kV/mm) 133.51 205.76 208.93 210.19
Q1%H(MPa) 71.49 72.38 73.47 79.80
==(MPa) 94.18 100.51 109.80 114.11

@ 9 =4
— YDCN A7}o] e} Tgrh Avsoz 445

@ 3715 =4

— £3] HVDC Zenty Zest 90:10004 37 el & Yoker 57t
® 7145 =4

— F2ger MO A4HQ S}

— AL 70:30004 £33 57t

=E3

= AFoAN = 285 olEA] X1 DGEBA(YD-128)2F o-Cresol NovolacH o &A]  £X]|Ql
YDCN-500-1P2 100:0, 90:10, 80:20 ¥ 70:309] xAH|2 &3tsto] x4 Histo] m= A&, X7|A
2 7IAA E4E vla-2AskiTt

AA 5449 4%, YDCN g S7to @t Tg7F 129.36 “CoflA] 137.12 “C7HX] A¥td o=z Z7siiTt.
£35] 100:0014 90:1002 =x/Jo] WHateh wf 4.45 °Co] H|wA F F7P7F YERFO™, o] 90:100]A]
80:20 FtolM= F7HEo] Aottt olgjst A= YDCN A7to] mre oZA] YEYI Fx U
SRS 5789 WErt Tgol 432 |l 7oz moE)

A28 E/dolA= HVAC Aty FFzo] He xgo e F3H3t 371 42 YEYA] dton,
A o] Agtog Qlsff d¥ EAGoIAM FA3S] WA A YERTh 9iH HVDC Aoty FrEo
ArEpat 100:09 133.51 kV/mmoA] 90:109] 205.76 kV/mm=z 374 &7}st¢00, o]& 80:201
70:300 A= zF7zF 208.93 kV/mm % 210.19 kV/mm& Z7}=Zo] 7t435}gtt o] YDCNQ] %7] A 7}o
ol HVDC ZAddmy] E/do] Z7| walst olg, F7IAQl YDCN & S7H g 544 F4 o]
Ldashs 42 eI

7IAA BN E 254050 A2 Lrt 94.18 MPaoA 114.11 MPaZtA] YDCN &= Z7to whet
A&&o g zrtstgdct o1&zt A 100:09] 71.49 MPaoA] 70:309] 79.80 MPaZ}x] Z7}stgoH,
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S5 70:30 Aol AHHOR 2 F7bt Uepdth €3 70:30 Ao Te?t QAL FAl]
F7kste 7idol WAElo], YDON @ 57bo] Wi ofZA] UEIo] pax wspt 4A o 7]7A
230 Wate DIHE TFsAS Selsirt.

EYHOR DGEBAYDCN £4ulo] woh ofZx axjo] @A, A71x 2 sAH Sxol 4T
oo, 2 548 x4 wsto] wet Mz 42 F7b 9 Wl ¥ Jerdch §5] YDCNO| A7)

d3S njxon], YDCN &g Z7to] et
A1t DGEBA/YDCNZA o ZA] Ax|jo] %A
71 &S BEo&rh

H7le Tgel HVDC Aelntm] E40] wajo] bl
FaYer A4RoR Al AS e ol
A Al @A, AR 9 AR S4e sgRoR ue

%oy

ZAlo] © DGEBA (Bisphenol-A diglycidyl ether), YDCN =82+8 ofZA] £A], 7fuWE, A7|EQ, A7|HAHEA

Keywords: DGEBA (Bisphenol-A diglycidyl ether), YDCN, Crosslink Density, Electrical Treeing, Electrical

Insulation Properties
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U ol A| ot AF Z|4F 7FH Bof L35S St
HEde 929 dA Y A
Design and Implementation of a Power Management Circuit
for Intermittent Loads Using Piezoelectric Energy Harvesting

AEU, 2P, F7]x

LS
RS AAFIY

(x LAIA R} mkk@kongju.ac.kr)
2 =2 94 oflyA] sHIAR 7Rk g Bt L2 gt ALY 3129 AA W Fedof wst Aol
A oA sl AY ZI¥E ALE 32 BohE Al dZFstH S Fole Bt AHS av|sto] A
AR Asol AL AV ATk AREY As AT NS dal 57 e yoig Faleln
Felgigro] 4 Welol Sgel HAS o0 MY ok Al At mamel sz
3

qz
ol
=
o
>,
e >
e

A EHstel 47 kQ

— T
IC(LTC3588-1)2] ==X AtEf] A5 (PGOOD)et PAiE =2 EAQIX|(TPS22917)5 &85to] Hst AYS =
FADES TS A FSACE AR A 1505 3 APAGS Bot A AF A 178V, Hat 2
Al 2.983 V2, Al A2 Al tiy] oF 1.20 V =ttt E3F AFEAlo] 2l 2olA= 47 k@ 5o of 1.64%
RS Tt & Abs AIEUAG. ol w6l A 5 Fo wdE 4 =2 AAYE gHEst, A%
7 patol AU I AU 1Y 7ES TN
HaBE| IC HAe EEAQX]| X3t 2o
PGOOD — ON T
4 3
—— MY gel = o4x . el
= WY HF —- ofux| - AZF
1N4004 Z E22|X| - 470 pF - 35 Hz 2983 V
3 Y B/ U] E = %CV2E At
= F2 =
S E
ol K
7l 2 I
KO T
L3 |, KO
0.745 mJ 3
1 ST bt aniate e seine Sl SOl M SN sini et Saind dndas.
/,,
0+ r T T T T 0
0 30 60 90 120 150
A2t (s)

H oyAl= o] A= EEZL ] AIA Hlojg 4 % 24 A& &8&E 4 Aok o F o, AFE

0.47 F2 &A&stil ofo] 32 71 E £2|(nRF52832)Q} 714 = AIA|(ADXL345)9] ABH|FAEE 55 mA=Z 7}

W, &7 37 Q0] 3.30~3.04 VoA of 2220 AU FAIRTo]l AMtET ol2fet oyx] A 7]§to]
A A2 SRR AY 350l o A AN =B Ate FA] FEE 4 UAth Tt

= BREA] AR gelY] R RUEY, A AY 2 34 AlsehE f dlolE 258

AR AHE A= Z&d 4 S ez Ay

ZFAjof: AR ofufA] SHIAY, oUA] A%, dede], HE S5, 2EAQA

Keywords: Piezoelectric energy harvesting, Energy storage, Power management, Intermittent operation, Load
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Comparative Analysis of Class E Inverters with Finite and Infinite DC-Feed Inductances
for High-Frequency Power Conversion
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2 14, L@% £ArS st W—iur ’<710ﬂ Kﬂ*lﬂ ot tf RF-Choke(F
r X A5 ool ufe eHgAol EAVE TWestte A
Helo] Byt apnt HeoM Aol of Pt
C-Feed QIEElA Pacte] PAIMQ A% w24 A7}
eed JAE”A o] 2 Class E QIHE[L
o} (>10MHz) &40 A3 Ag 452 FAetstaAt
| Lp[uH] | Power [W] Efficiency (%) Le[uH] | ProggtrlW] | ProssperlW]
0.1 213.1 98.7 0.1 1.24 2.3

quy J_
Voo i T = R, 50 203.2 9.6 50 55 2.66

-l>1 ~n ,
1o
2]
U F
N
v
m
S

100 202.3 96.4 100 11.9 2.75
150 199.8 87.7 150 319 2.97
GND &

(a) (a) (b)

<33 1> Class E QIH|E <33 2> Inductanced] T2 && U A

7t axt melolg grse mE AokE MAmZ Austd MRt Class E o QluE:
GaN-FET(GS66508T) AAE AR&sto] AAISHR L 200W, 48V, 13.56MHze] oA QIG™A Ly o
oe 22 o] 280 YA Waks <3 250 (a)o] et AF B4 Zuh L,20.1uH o]
oF 1,5008f Z7}st 150pHO)A 200W &3 M2 5§82 98.7%0)4 87.7%= AT oF 11% 7HAES

gelstRtt. 2 =wolMe Class-E QIHEIY] L, Helo] g g5 A5t Aol AF/ &0 ogt A%X]
EA (P ppr) B7HECH IGEQ] 57 Ad A (Ry) AWiA S7tol] T2 A9E A &4 P, 1r
of 71tk APIS <33 259 (b)o] AAlstel FEstAC 1, 7t ARSE R, Asom s
Ppgs. o 1.2AWOIA 31.9W 7HA] 555h= B, P, ppre AHIA 22 Dj0JSE HASHS WD &, KA
A28 SN g5 Ashe JAYH AAI9 E8o] Z27gAQ Qlog Argste ot QIEH fREC /et
AYE xRN HdHiRler ¥ =2 A W a2 Algste BAAESA Aol AZZ AAISH
ZA|o]: Class E, 25t DC-Feed AYBI A, S3F DC-Feed QAEEIA, AQIX] &A1 olEE £A]

Keywords: Class E, Infinite DC-Feed Inductance, Finite DC-Feed Inductance, Switch Loss, Inductor Loss

(Aol 2]
o Hube AR 2 REA)) AUOR FRATAI] AIUS ol 298 A7e (NO.RS-2026-25598861).
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2 =2 Ol0]R] AlAel QIFA]s 7|8t TlE AINE &8 BFAES] Abs +FAIAH Heh ol
71E olu]x] 7|¥t B&F Tle2 AL FEI7E SR AEEES QAshe o aaAoly, ERReAY
gkl opul7p dFu A|4A Aol BESH ANlEs Jes] FEsh7] ofRo. ol Hekshr] sl
BEA=7F 27710 S8 O ZAsts s mozx =g ANz F4gsta, F2o] HEHFFT)E
Aasted &S fups EXS Feedforward Neural Network(FNN) dyz]& o=z sh&s1eith Fig. 1.
TEAY AY 84e 24T 5, Zehrd, Aoy, £U9RE fjaos olnjx], A AAE o84
7t 20814 & 603]9] 914 Alee sysigich Flujeiele] 2] 30cm. R &7 oF 413 lux (QALS
£5%) 71E02 o]n|x] AN HEEE 77 75%, 90%, 10%2 LIERGTH vl ofo]3 A5 o] w7t Al
AZo] 30008 £WE W, A5 Als 79 A MAY el Zetae 85%, LR0lE 55%, £US
95%ATt. 53] FYRZ= o] AlAoA 208 F 22]9F QIAIEQou}, Ag] Ao 19%]7}
BRelo] 9IAgo] 85% AHEIS]

Or=sy | (@ mizyz | (@szmsus

ofojx] 414

sH
Stz 2y

N FT |

A 30457 53 - 9137

Fig. 1. Aletste £ A2 $RA2Y 35 Fig. 2 AIAE A2 A4 BEe vlne] AAd 25 9 4%
= o

A Aar AZA 5ol w53 =9 Q2 pRotid 983 Puz 289 & 92 HAstA
olulxlo] 9% Wuet MF AEol AW SHS SUSH T MMl AT UL LE U 2EY
8 RS PPARS 9don], AUtE RHLAY, wEA % AR 2R S 2AY UL
QAlEFSHE WAIZ AL AAEl] 289 4 912 o= g
ZFAol: AULE, o]u]x] AllA, 2] AlA

Keywords: Smart, Image Sensor, Sound Sensor
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Analysis of Insulation Properties of iPP/MA-g-PP/Si0: Composites for High-Voltage
Insulation Materials

SAN L m2pY? Fex)? 22A? Masahiro Kozako!, §&711%
Fazdtieta A7 RAFe, ha R a1y
(*n A AR} violet@keri.re.kr)

Aolwg AeEe EojmzWA(PP)o] £2WR 9lon], H/HH U 7] Urbelo)
i 7:.4 ﬂ?oﬂfﬂ% MA-g-PP % Uk A2]7KSiO,)

A} shsict.

iPP2} Maleic Anhydride-grafted PP(MA-g-PP)2 E3 Y QUEES AR5t 200°C, 60 rpmojA
15870 88535l MA-g-PP @2g 1, 10, 30 wt%z xAsto] A2 AMastict. 71 &L
ALY ZEE HENH 1 wt%l AALNZE7F 2845 10 wt% AO|Q] 3, 5 wt% Al=20| U HFIE
A7ttt AEQZA AR -7t A=SZ ARESEY A do] Alst AJEioA Alge] DC
HAm 2 s 345 SEMS olgstol mgisio] oy aet Si0,0 B4 AEIE wasiAc,

iPP9] DC AATY 7t = 379.74 kV/mm 0, MA-g-PP 1 wt% &7} A] 560.72 kV/mm= 47.7%
=7}s19ic}. 0]3 MA-g-PP stefo] Zs1sto] me} DC Adintn 7t 539.65 kV/mm(MAPP10), 344.42
kV/mm(MAPP30)2 7tAshe 7aFS WQITh SEM ZAF A}, PPt MAPP12 H|ZA DFUSH MOmig
LIEfLH 2HH, MAPP10 2 MAPP300|M & H&EE|2F void &2 OIMAZ2H S74UE0| HEHAN. SiO, 1
wt%S A7Ist 742 DC AAT Y7t = MAPP1S1, MAPP3S1 2 MAPP5S10|A] ZF2F 409.62, 436.12 2
386.93 kV/mm= UEFon, MAPP1IS1S MAPPI thH]| <oF 27.0% FAsSHF T ESH SEMofA] MA-g-PP
& S0l T@ef Sio9] A R AP Yol SUtehe Aol wAEIM

2 AolM= MA-g-PP &t Si0,0] #4F AEi7E iPP 7]9F AAxfel Adota] E4do] ¥d= UlAE
4 oolee seglon, 1A HAd A8e ML MA-gPP o] wE nEA oAl
Urege]o] 24t JEIE oA 1L et e AlAreth
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Finite Element Analysis of Air Discharge Characteristics According to dv/dt Waveforms of
High-Frequency PWM Voltage
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A2 Al doje] ME| 91 HVDC wiE% 5 8% 1A 229 sl 37l ge 2c AgoE
WMIISSTIY AF % go| Warol PaHL ok I} SSTY WA A W BEA 1Fm
WII(HFT): DAY IE0 BAZ WAPWM) A94 #7d A4M0z waHo] AN Y o
nYel B8 WAH(PD) f@Ael Ik S5 AWM, WA O, FW /A ¥R A4F BA(Triple
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+ oAM= COMSOL MultiphysicsE &&sto] A=, A BE, 371522 F44E & iR 28
T siA 225 FHsIAT Algdold &g0A e 7Hest PWM 5 =12 2ARsH?] flsl — 3000 V9]

1Y HAS Ut ofelaRx ©¢fo] m= A U At & AA Mg »R85te], AlRE ®igt]
o T YW AA = Bmel Mst S0 XFA WHEte wasioich fxsHA Auh, FAS WA
Ad 7F Ale T] ZF B2olA AA izl oJst Zet A AE mArt FPEE A4S FAdsiin

A JHAl o] & At H5E dv/dte] ¥sto] et AbE AR AR E mUAsHY] ol &%
U =it Azol FZA Atolrt BA¥she S mhetshlt

AEAos GA% dv/dt F52 T A 499 e &34 WY ARES 9435 52A71L, 7H4ed
AoUA] st 345 st fAA mY st E 87 UA JHA AY(PDIV) AstE ARHAoR
Zf5te AL 0I5ttt B A nAG-nin AR AEHA SloA HFT A AWe =8 uly
Hodg Agstgozy, &5 nAzd SST 24 AA A7 9 &7 24 29 A4 37t g 712
ste Atag ZE7 282 4+ o

ZAo]: &£2]= AHo|E ¥#U7|(Solid-State Transformer), 131 ¥U7|(High-Frequency Transformer), SAZ
HAX(PWM), A% AA(Triple Junction), Y& ®}&(Partial Discharge), 53t 4 EAM(FEM), AA A&

el 3
B ATl 202605 FR(SR)] YR ARATAU AU Wol 23 ] xAT AJYUTh
(RC—2026—25477267)
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Silicone Rubber Surfaces under DC Electric Field

DC A W M=y

Comparison of Water Droplet Deformation and Flashover Characteristics on Ceramic and
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A oFA] Adies 24 & Tste €2 adAoz ®Esty 94 A4S FAIsHL
et SiO S A7t olEAl S¥Azes AHEY Z2de= ddy ARRHARL %

A EX BAM9 954 SiO, 30 wt.%gt A7Fst SEQF Si0; 30 wt.% ¥ h-BN 5 wt.%2 713t SBEL,
SBE2, SBE3 A|HS A|x35t9ch. SBEL, SBE2, SBE3o] #A7}el h-BN UAF 37]= zizt 4, 11, 44
pmo|t, RE AJHE2 100 ‘CollA] 4P Fststil 130 “CollAl 12413t &7ststo] A AsHATE EA
Edo2 s EXAegY 2HY] /4FoUAlE Lestglon, ENE &2 FAVYS o]8sto S5kt
3 2E7] Fggtour]e Aix 27104 5, 10, 15 ¥ 20 ‘C/min® 32 4£==2 TGAS 433 H,
7F = H5oA d2 F DTG m3 2% Kissinger YH2 A-&sto] A&

SE AlHO] AXZ &S 0.356 + 0.004 W/(m'K)¥onj, SBEl, SBE2, SBE3 A]m& zz} 0.399 +
0.001, 0.472 + 0.005, 0.465 + 0.006 W/(m'K)¥t}. SBE2 A|Ho] AdME8 S SE A|lHECt oF 32.6%
FAEQITH AH 7] &AstouX]= SE, SBE1, SBE2, SBE3 A|Hof|A ztzF 1.60, 1.66, 2.06, 1.97 eVZ
F=E]Qlon, SBE2 A|HO ZH7] &dgtoyx] SE AHECH oF 29% =ttt h-BNES 5 wt.% 7psh

> ook

-

Al Al & 11 pm h-BNZ ARESE SBE27F E4=& 3 ZH7] 4stouA] RF et Aatg Eich
& A5 Aiks Si0eb h-BNOY StR&o]l sUsi= h-BN ¥AF Z7]0] T2t oFA] SR
GRSt 2E7] FAdetollux7t et HojE

ZAof: o FA] 53R, o]FTe, s, EEI] FAStUA]

Keywords: Epoxy Composites, Hybrid Fillers, Thermal Conductivity, Apparent Activation Energy

AR GR)O] AAoR FRATATL Kol ofsto] 4as 7] £ATAIYY. (RS-2020-NRO49E04)
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Analysis of Electric Field Distribution According to the Permittivity Ratio of Laminated
Dielectrics
@, g, uhsle), o
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2 d7s 37 3 A5 LASAA duseiiew =S4 mersty] ¢isl SAA 1 94 ulo]
e R AAREE sidsldn 559 dusdiewudel =4 MYst] ¢sh A g
W] Zelo] £(BA), Eel7lRuolE(PC), HIZR(TEIC2 g% A5 SAAE Taxe 1A Adi 4
WE gAgo] HA| AT Abolo] WRAIEITE. of7]A, BA, PC U TES| At} $A8e 77 5, 2.9 % 2.10]ck,
Mag A GAA FMALZE COMSOL Multiphysics?] 95t 1M LE2HE £&51, AW
Zo)you Hgte WP Satel SAsc.

sIA 2olA Huigol 10 kvel EEAYLe Arile m, AE 9AF] 1 9Ag v mat A7
2mst gebgct. 9489 H7b 04290 TE/BAIA L 9 3 e

Agelgon], 9HA mwel A AA AJlE 703 kV/mmz Uit 9dgel u7b 0.729]
TE/PCOIA = AT} 9480 e TEZO|N & AAL @4=9ion, Hof A4 Al7lE 589 kV/mme
Uepidch olzvE 9Ag9 w7t Ao A5 £yolH o &S A} FAVL AAY 2 At A
A3k, TE/BA, TE/PCO W=y o Aete zizh 53] &7 o=z 28.6 kV, 29.4 kVS A9jct.

ZAo: ZtAEAVNHY], AF FAA, dUEAM e, AARE, ftaashy

Keywords: Gas Insulated Switchgear, Laminated Dielectric, Surface Flashover, Electric Field Distribution,
Finite Element Analysis

7ol 2]
® OOA(ZNE)E BeRe RAwdAe] AqUoR AP wob e AT AMPIAA(A) AT ATYYE,
(2026-ANCHOR-02-003)

- 156 -



20263 = Oietd7|stel M7|28 - S85 =8l FAste=l(2026.10.22~24)

S|M7| 2 2E0 0 LPA LUE SGT| HAEs 45 =4

Field-Grading Performance of Stress-Grading Tape for Stator Coils
under Different Operating Temperatures
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SGTE AEAfol o £40] WAH & 91, UAl 337] &4 A 29 Dut P SCGTY L& oA
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AES ol PTFE 9O mica tapeS @1 G&Fo ¢F0lg Zd A5 JAFsH &, 1 ol SGTeH
Heat Shrinkable Tape(HST)E <+AM{O=2 Ztop VPI 34& Eafl A|HE AXbstdch Ag2 30, 60
90°CollA] Zrzf AAFEl Almo] 1-10 kVO] DC M4S ©ARNOCR QI7tste FEMRS 5745t o, o]

whet AA oe Axw 3he ArEshict

24 At 30, 60 L 90'CAIN BE AA Fkgo] whel SGTe MEesl wAHRAoz Fbste
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Statistical Analysis of Thermal Characteristics in Aluminum Bare Conductors by
Connection Method Using the Temperature Rise CoefficientCoefficient
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Analysis of Thermal Behavior of a Compression Sleeve Considering Electrical Contact
Resistance
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Analysis of Transformer Ageing Patterns Under Different Electric Vehicle Scheduling
Strategies

MIRFERF Mol HEUN 5 A
=l

—
AEHL Aot 2AY
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O

stele mol wate pYstnA stg

o] #5to 2 AFoA= 100 kVA vdHA~I0] 22 kW F4X17] 207]1e A= Fdh ggdo] aZ2d
Ao Aol HA7|o] st Tigt Algdo]dS AA|stATt. oot o7 o 2K E IEEE C57.91 7|§t
Fedo] YRGIN =5 AAbst, ol 7t %55;1}71149-} sEEAR gMsIlT. AAERd OE
AtolE vl 3}1 sl sLet A A A 245 AEstl, 3AF dao OE d3 AEES
FrlEs 53 07 $5EW 832 Wi WAt B Ardas A% 3/98 AAEY Hes
A 7]dr x1]o1 (Rule-Based Control: RBC), Z&7]8Fx|o] (Model Predictive Control: MPC), Z2]1
7+ststs (Reinforcement Learning: RL)S 112513 TH
AlgeoldE AAlgh A2, ot SAZ S48 84 F5E50] 22 20dA A7 AA1E" 7ol Tt
HA719] FetAI27E oF 50% dad & o] &RI=o, ol FAFS EolA o Hste] At
WjEelos olstz 59 4 99e wolECh m3h EUsH MPCaE EAdso] osh vge vrjeiw
X 87 S5 859 WHg Qo] 57 AT 9.2~15.7% FItER FAaste, Z2 AAEH
7190 e Aloj Fme] Aol wet et Awrb ZEbdt ¥ RLE 22 dst JEEFS B4
vristol e dmelzol wet -6-+3 %2 waE AUt
B APE Ao Qb AW olet B4 A AAEY YAl A B9E HAAskc 2o
SR MU|AS FASHHAE AZEY YAl et 57F Gl FO °F 60 % Alo]E B on, o=
34 AR AARos Mul B4 Qo] W] 2B2US Y otz FY 4 AL Uit weiy
HY7] 282 st AR 34 AlojoM = 54 27 FF A BstE AA HiREA|E Z2A5h=
a}o] % asict

Keywords: EV Charging and Discharging Scheduling, Distribution Transformer, Thermal Ageing,
Transformer Loss of Life, Vehicle-to-Grid
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Dielectric Measurement and Finite Element Analysis of XLPE
for Examining the Limitations of tan 6-Based Water Tree Diagnosis

A, 47k, 9847
SEERL S LS

(* A A A} janylim@mmu.ac.kr)

)
2
=2
I_r
Lt
il
g
i)
re
%

KA o159 AAXRFES! XLPE(Cross-linked Polyethylene)= A7|7F £83F %

Ugeo] ol Agtoly olgd F¥o] UXR7HA Lol HE7F I

Holxlo] AAup 2 oJojA 4 gloog Ast AJE| AlHo] Fasity. & AolA = XLPEQ] dst Ae

A5 5L, FtRAM(FEM)S o] &s5to fE2|9 F4dt &A5/do] AlE A9 vfAdes E
o

o
1S 600Hz, 16kVOo|A 14

h!

SR (tans)ol OlxlE PGPS BAstGch A7 80mme| XLPE Al a7t
Qshal7|n, 9at A3 9ASAL 60HzolM 1-5kVE WAKCE Qvlstnl 33 wbE Sistoct. LEF
ol o 200~400pmAOB, o F o 395umE ChE ol MAsto] FEM siMo] Hgstaict. 57
Av, PP v19Hge At A 2616004 Fsh T 261302 oF 0.11% LAUL, ot AW FA

| 2

Afolo] Fgoz FAEW, HEo] ot ®¥gk= 0ju|siitt. i tand= 0.9340%0014 0.9407%=
0.72% Z7Fstitt. olol sEr]e]l A7|7F AlHE AA|Q] v|{Ago] U= TS HAESH] Yol ~E-]
P9 H|FAESZ 3.62=2 HAstL Holet HZ WIAIA siAsitt. tim fER| Zo] 395umet =
2mm ZOA 57F B]RAE §sh= 0.034%0]91Tt. ojo] f£E2] g SAENL 7 TP UlA

£EZ2] g9yt XLPEQ] tand H|S £A Hj& Ktano=z
golstal, @g 5¢F 1008 ARSI, fE2] AXAEES 7IE AlH AAA HER] Fo] AHX|shH=
Hlg=2 Aosty, AAEg FPE=E A AA9 tand Ad] F7l&2 Hlusilth. OlE SE2] FA9
AR Ego oF 0.11%¥ o0, Ktano] 59} 10¥ m A& tande] At] Z718<S Z7h 0.41%°F 0.92%=
e 8 AAREE oF 2.14% 2A0A= A tandZF 242 1.0300%2} 1.1499% = UERGon], F3}
A XLPEC] tand 0.9340% tHu] zHzb 10.28%9} 23.11% Z7}stict. ol 60Hz sfA X7oA ZAst
SEQ FAolgte 24 Higo ©2t AAl tand S7FEo]l GRS EoR0, A tand] Ah2
Hsigto g f~EQ] G35} of g Wdste O A7 Qs 5 ASS AlARSHL
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ZA0l: 7t Z 2 lZ2A(XLPE), +E9, Bl RAlE, RARA. ftasay

Keywords: Cross-linked polyethylene (XLPE), Water tree, Relative permittivity, Dielectric dissipation factor,
Finite element method
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Classification and Modeling of Degradation Progress Patterns
for DGA Visualization in Power Transformers
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E
w 9= WYYl DGA A& folE 6002 7|¥rez dojg #A2 Y5t oAl HolEE
T Q

=2 r O
MR § FR RF7IAY 24 (Hi), bR (CH), o3 (CiHy), S (C:Ho), oIS (CHi) % m23
(CH)l 6% 7128 24 ooz NSty 4 7tA9 27 378 $=8 A&t GTI 2 GDIO
Ao Amel AAlstel A Bl AZElSlETh AE EES 01008 WM 208 A9l 57
Tt pEsiglon), PIhE 120700 osl BY L PN o WY ugd AR NW 530 $Eg
DEET-C

VA Axp, 5& 208 olal pre] AAF ¥ &L GTI 94.2% (1137), GDI 97.5% (1177)¥ o0, 80A
|MeE & AR 2% FA 9 WA v]&o] 100.0% (1207)=2 YERCH 6070 A3t 804 ofst
A9l WA H|&S GTI 75.8% (9171), GDI 92.5% (11171)2, GDI} GTIECH Atk iz w7}
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Keywords: Power Transformer, Dissolved Gas Analysis, 3D Visualization, Condition Diagnosis Model
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ChZp = AEHO #HFRo AP Lo ek A

A Study on the Application Methods of Environmentally Harmonious Exterior Materials
for Polygonal Steel Towers

QZQH Alrty!
SRR Al A1y

o7t 1x Age A3 Aol B /& A7 Age] Ea 1xg olgsty AFAAB o
IS 7RIt 20U 284S FHAZI7] Hst JIEEUT. WetA o] =FolMes #0284 =Y
& ol gzt QgAY Al g RS TR

o7t P2 ARl ANS ol AM2 TH HYXA BT APHoR Ao|7t ¢ 712} Hamad
el Jletety 1xE REBR o OARl BE Aol YRS AMgshe WA, Wuell axE
ol &3t EHAE PAY A, ATedES MAES AFA, nIPACw FosHA vt
Deo2 oTe WML B 5 FNPY xekE & ot of2iix ORI ofgleh 2ol AESIALY,

Hamad Slender Twisted Ethnic Tapered and
No coverage Full coverage Airport Hexagonal Patterns Twisted
Fig. 1. C}2H(82) 25 A% A 24 2 At

T2 A 2AE S Y P2 AEstL CFDHANRAIIA)S Sl A L +229 IR
45t F719HA S ASsH] Hsl FFAIdS Al A”olt). 7|E HFAIR| 2ol BAY B0l
71 Algol ol AAuZh vixt FR AEo] AFEHJATH o L2 AFES FULEY P9 opyet
A5/t FRIGHA] EAR o Qo] A2 955k $Ad= 542 8 siZo 719 Zlez e
ZFAo: oz gz, Fgxet Y, AR
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OF |54 Ao|& H&T W AFEEE o FA| HHE
YW 2L 7t&0f ME MI|ES Edof et A3

A Study on the Electrical Treeing Characteristics of Epoxy Insulation Used in OF
Underground Transmission Cable Joints Under Voltage and Temperature Acceleration

SRR AAs) AEY duat, ARel &)’ Al
SRoistn 1A QAT T, OREAT], SaNEgA dYdad
(*x A1 A A} name@univ.ac.kr)
1. gof BiRISE 20x3 mm?o] 7Ru]E]e} 20 mm EO|E =
sho] mMeinte 1970Wdiet 1980Wtiof i@ Ayl =0l FYstol - A= Atolo] A7t 4.0
FAPE o]0l & WAZIZE AUEA RS =98} mm7}p == 5 shiet. o] % 80°C/6 h, 140°C/8 h &
@Al Zdstint. ol Qlsll, dulo] A E: 7] datstglon], UR 33g YA Hsl A27HA]
7ro] AX R7|A, J|AR B3 AEH AR Q| A -0.5C/min9| £=2 YZI5Ilct. UpA|to 2 of ZA]
st gst2 ZAqlon, |20 JtEst AEY AR o]2lst AlEOIA A =] SE ol =AY A
stz 7h4stn glok ol2idt xRl Hentalst Hol~E g Exste] FA| A=2 ARkl
LSt it gHor Ay ojojd 4 glenz, &
gt JHIE Adshs 714S d3slior gt o5 sl —
&4 oZAl A9t 0.5wt%uto]3z M)zt Betxjol :
7R B9 @42 A el geh Ay 3% i
FEAEY S Z2gsto dgstid Al
e YA
el 3% 1. HVAC E2] A3 AHA & A3at B9
2 2% MZo] vjx], HVACER] A& A|H
1. A AlE A4 R A
e ALy e
CY5995 /HY225+
A AR @ HY925 7] A
(F=F AEA)
CY5995 /HY225+
AlE AE © HY925/MCF—200C 53
65wt%
RN %7] Tmm a2 9. HVAC Ea] AP A|AE e
(27 B=8) 20 X 20 X 3 mm :;mm
A 5 mm iC 4 -
(I]-IVA—ZJ]} AN ) ?a: i?ﬂxjmm) Lﬁ;mm vt HOU]F(NEW ICS Pro, SOMETECH VISION
3 4% A% o Co., Ltd., Korea)& & A= Athat 251 608
R K 1 mm g2 d7stel B JiAIRE A7A 2AnhrtA]
Z A do 60 mm - =1 =
R EwTE - T A g A4A 0z st 9442 IPLUS
g o FIAE AT EQ0]2 Al85l0o] 5% 7HAO R AIE
A A A 4w | 300 _
47 4= Q) w44 AWAClZE | AH ARE AAgstA e, AAE HolHzRE A7] E2|o) AsY
e ECEE O . %
R CEwT A7 2519 AE A|A8: AE 574 9 24
A9 40 mm 2% &x](Rectuson Co., Korea)= AAX|=w U FofA]
=5 OFAl 2AE 7IAA wR7]S ARESte] CY odx] W&o o5 WAYsH= HAYotE HAET 4
59959} HY 59962 100:80 wt%o] H]-&2 235}l don, FS AE AAM (A Fuba el 100-850
RZSISD, (2) O]Z=A]/MCF-200C(0.5 wt%) E-&Hxj= kHz), Blo]g] 37 A|AElRTS NODE(USB Module
71AA] WE7| S AbRSHe] &2 o Z=A] £x|9 Type)) & 54 2ZELOJ(RTS-WIN)2 HJHth H&
MCF-200C(0.5 wt%)5 &gsto] Al=sHit UAES 25 dBE HAsHACT
EHAE I3 204 gxgt 2, F A5S v




2.Tree Propagation (mid-term) stage  3.Terminal stage

lown

00C(0.5 wt%)23txo] A HVACSIZ} A|
ol mhE g WE A= BE 9 FA Y € &
CEECEDERT TR

1.Initial tree stage

No
signal
Signal

T 20 B4 o ZA/MCF 2871(0.5 wt%)o] Aty

Electrical Tree Applied Voltage Time(s)

7HR] 264,005 (73.3 )7t ARcholist Aae ¢4 of
3 3. &3 oFA] A4 Q7F AZto] T E ST A =] 299 7.860 s (2.2 h)EC} oF 33.64] 71 250l
= 22(3A (I, @84, G)FEF AF R AT | o o . oy 2o AAES OF 240000 s (66.7 h)
#) 2 BA £90) 90.9%% AT,
Bt PAABC) B8 ME YHos 50-80 B B ol2gt 290 WA F7he OBl o] BirE of
270 wgstol, 551 B GACIN B2 wEs gA U4 | o|32Merl YAt Melg EHstn E2 MR W
Epdrh ol whR wpHI Al Ule s1A) 9 wsle] | @y] mRolch Teju Eejrp U@ AjAEw E2Aay
Jgolct &7} o)9 Wel @ 520 s (8.7 min) 2o HeAntaof
37 DAty @A 30~50 dB Ak gast | =euH
A5k 50~60 dB B2} FE5HL, Byl HHolE 60
dB o’ Azeh g Aol WFACh ot FeAmus} 4. A2
BHRES HE, 4aZL @4 BN AAE Bl A ARl
$2 O1=A] 2ANME Eo] Mao] 2A AR T | 1.946s, £ 7.860sHCE W, o FAl/ofo] 22
2EC A @A0IA £7] E2lt 1946 sof UERPl | JHOSwtk)e  E2] ZJAl ARl 240,000s, 4ol
AEstelck JIA E E2le oF 10 umo] OlHE FF | 26400052 @4 o mA AAECE 2P 33.6u)
B gejz AREQch E2) A § AR As7F AE | A ZIA AR £9e] 90.9%F AR ol So) A
gr) ggole FepHoz Ea) Mao] WREL fAE | A 2% F7h omA YR ufo| 32U} Uxt
F7t0] itk 7} Mste 2Estn E2f MWL Wlsy] meolc)
e

[1] Jae-Jun Park, “Characteristics of AC Treeing for
Three Epoxy Resins for High WVoltage Heavy
Electric Machine Appliances,” The Transactions
of the Korean Institute of Electrical Engineers,
vol. 67, no. 10, pp. 1322-1329, 2018.

|
3 4. &5 AFA AA FAS FEe] E A [2] Jae-Jun Park, Jae-Young Lee, “Effect of
q 3% nano-sized layered silicate on AC electrical
ol A|AEl AZ 745 (25 db)o|sle] St oy x|ut 8t treeing be.};avior. of Zﬁ)OX}{/{[ayeredl tsil(iicat’e,
g3 9les oujstct. deloz, Al w7k M) nanocomposite  in  needle-plate  electrodes,

- ) Materials Chemistry and Physics, vol. 141, no.
& 230l AEHAl= LAAN 2-3, pp. 776-780, Sep. 2013.
Qo

ZAo]: Electrical tree, Acoustic emission, Optical observation, Epoxy, Microcomposite
Keywords: Electrical tree, Acoustic emission, Optical observation, Epoxy, Microcomposite
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Analysis of Space Charge Accumulation and Local Electric Field Distortion in
Polypropylene Insulating Films According t Voltage Ramp Duration and Thickness
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DEAF AR Ag A Brt A Qsbst o) AA Bt A vt ola Az £A0
0e FUAst Rl YL woul, ot I Asol JFS F 4 AUck ¥ AoIME Bipolar
29 W AL HaAY SA

Charge Transport(BCT) T@g o]&35tce =Zg2]z=z3H/(PP)

SRsH R R 8H1A 5ol vRle TS FEstLAr sttt 7IEAAlE 60kV/mm, &+ 33°CE
ARt AY ASAIEE 6, 60, 600 s2 WSHAIZY. 5 F2+= 50, 100, 150, 200um= A7stal 7t
29 Zdstet AA 22F A4S 100um AlgoA A A5 S5 Al A F20A= 59.884,
60.662, 63.467 kV/mm=zZ Z7}stgct. 1,800s &A] & A ZEAA= A S7to Tt 66.576,
72.657, 74501, 74.945kV/mm=z Z7}5t%ch 200 ymoA= 7|&AA] tiy] 2] Z2EAAZT 24.91%
s7betgith ol A ASAIZE B7tet Alg S| E7to] met Z1ERA o] Ao 2REA} S7beta,
ojof wat Alg U XA ef=5o] AAS <ju]stt.

Fig. 1. Effect of voltage ramp duration at the end of the ramp
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Fig. 2. Effect of film thickness after 1,800 s DC hold
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Table 1. Maximum local electric field for different voltage ramp durations and film thicknesses

Influencing Factor Condition E  (kV/mm) Field enhancement (%)

6s 59.884 -0.19

Ramp time 60s 60.662 -1.10

600s 63.467 5.78

50pm 66.576 10.96

. 100um 72.657 21.10
Thickness

150pm 74.501 24.17

200pm 74.945 2491
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Keywords: Polypropylene, Space Charge, Local Electric Field Distortion, Voltage Ramp Duration, Insulation
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Quantitative Analysis of DBSCAN and HDBSCAN Clustering Characteristics
for Mixed Partial Discharge Signal Separation

FAE. 9AE, AYe

(o] s 1T
St AN A A H ALY (Korea Conformity Laboratories, KCL)
(* A1 A R} khjang@Kkcl.re.kr)
22tol B8ubx(Partial Dischage, PD) Alth 7oAl E40] wbd iyt 98 wo]=7} ZAlo] 544
Zy7ko] PRPD W&l Aj/dste 7ol Hasit. 59|

2 9lona Y HAg AsYdzR Falsto
Al "HA 2Al "Hleol Wyl wHelsh 7H4Qe 44 duels ZAito] ol PRPD(Phase-Resolved
Partial Discharge) fjglo] &2td 4 Qlth.

B A7oME ¥Y SEwA Als Helg 99 DBSCANT HDBSCANY 27 542 93
o2} HFA oz BAMSEIICH Noise, Internal 2 Surface A&S 0]83510] A= 2 HA

T+/dst oy, DBSCANS eps=0.022} MinPts=40, HDBSCAN MinPts=202 A-&st3ict. 2 die]
T+ Aibes AR Al5Y9] Reference Labeldt vlwsty, FAA| 8 HEA 5 98 #4002 FA4H =

Hg MUY 53 24 34 olRE PASY 2 BAs} 1,000/1,000/1.000 EHIA HA 24

F4EL2 DBSCAN 68.17%, HDBSCAN 84.97% =2 UEFOD, 400/400/400 RZAOAM = ZFZF 35.50%2}

99.92% = A}o]7t 64.42%p 7FR] Z7tot¥tt. ¥iH T UE ZRZAojAE= HDBSCANOJAl Internalx}

Surface’} Y FASE FHHE Aol BAHYCL WA £ AnYFS 4P WA A=} ABY 7
A

E'.
1S Halg st olaldt SHe ae

o] uj} ol A 54 Uehn, 8% 2EYA g
3 2123 Aol Wasi.
¥ 1 & = gistof g DBSCANZF HDBSCANZS| &% Znt dzk 1l

Table 1 Quantitative Comparison of DBSCAN and HDBSCAN Clustering Results with Varying Numbers of Input

Pulses

Aqd =7 ) ) Clustered -+ Source

Algorithm Noise Internal Surface _ )
(N/1/S) Pulses 34 E | Separation
2,000/5,000/5,000 DBSCAN 1,938 3,832 5,070 10,840 90.33% 3 Source
2,000/5,000/5,000 | HDBSCAN 1,972 9,994 11,966 - [+S merged
1,000/1,000/1,000 DBSCAN 786 389 870 2,045 68.17% 3 Source
1,000/1,000/1,000 | HDBSCAN 899 651 999 2,549 84.97% 3 Source
400/400/400 DBSCAN 101 112 213 426 35.50% 3 Source
400/400/400 HDBSCAN 400 399 400 1,199 99.92% 3 Source

ZAJo]: 2 2u5A, DBSCAN, HDBSCAN, AFE2A]

Keywords: Partial Dischage, DBSCAN, HDBSCAN, Automatic Clustering
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-

Y72 M2 MBS YT MUS HUHOBOIMY VLF tand TY 7| 20| &Y

Extension of VLF tan & Diagnostic Criteria in Industrial Power Cables
for Long-Distance Line Applications

[m]

olgRl, A7, AMolle, Aula, A
B S

(* LA A A} janylim@mmu.ac.kr)

I

d

A& vidd 2ol e Aol 'd2] &85 += Very Low Frequency (VLF) tand AT
SHAE Ado. 53] @] 7ol FA8Fo] Aof A&58 SAHANF
o] 2&7ko] v]FAA o2 A AEEch ¥lH, 600m ©]A9]

fs

- —|_l“

Gt AR AAof s s]AHEof wet, Al A AJEIC) AlolEo] FYLe
o ofof] & AFolM= Alols Aolo g AT AME ‘;lil AR e JE T
SPALRE Aol ¥4 (Length Compensation) 7|2 A|Qretct. 20120l 7HHH F=7r1=gAF (KEPCO)
VLF criteriaE 7]¥t2 2, 110m~1,500m ©9] AA A%t {\ji HolgE ®ZE 7]& Zo]2 300mo]

o Hu o2 »2
N
o
)

%

o 1 4o o 1o &
ol e
N

o BAstATh Aotd Adol® At M2 2D-Matrix?] Index RS 7]&02 AT AP} dopy 7hAE =
Al AHoz Aastact,

0|2 sl 22.9kV X|F Alol2S ez 1.5Uo A7FHQ 7oA 83] e £435H tand HlolElS &
Wt on, Weibull AR EsHA (CDF)2 283 £74M0o2 BAstAct 300m ©9 (300m~1,500m) ©]
glo]ElE2 #%319 Box Plot 7|§te] Zo|d E&5i9lo, 300m Alo]E9] FIRZ 7IES

2 @AY A2ols ASEtE, AAY Ad2oe A8t A&ste 54us BAstoh

tlole wA Axt, Zo] B4 A 600m 70]E5°] Management Window Yl HJoJE] 2 H]&2 2.13%0
SUSioL, B4 & 3.85%% SIS 53], AAE B4 Al Aoz R2REJY Ceo HolEvt 2
P 5 82.3% Z715tich ®3t AlolE wA H1 7]EQ Index R 0.6 o]} dlo]Eje] H]-go] HAF A
0.23%004 B4 & 0.47%=2 °F 28] A455tH, ol Zlo]&2 mEZIQl 300m 71F9 A AR T4
1 =2 FA=E EAd

2 Aol e ZolBAy 7ol 8ol Alols Zolof YRt Y F/E anpAlor HAtoRMN, &

o

Mol el weo] slojg 4 9

FAT ZAFT GAE A4, A% aAolS, AolR, Index R

Keywords: VLF tan J, Underground Distribution Cable, Length Compensation, Index R

Cartel 2]
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@A Goof [ME Stress Grading Tapel| 7| 5 Hel E4

Analysis of Electrical Conductivity Characteristics of Stress Grading Tape under Thermal

Aging

uF A7 AL WA A Hule ARl AW AR HHo| Fast IF
oAl A debt Aedd He AAAARS e AlRdol AstE & Qo 5§35 AR Y
Qv Jooji= FA|EQ Conductive Armor Tape(CAT) E4o] ZRAQI A7 AlFo] wrAygt
ooz o5 N3] ¢dfsh= Aol Fastt. o2t A Ase ¢etstr] sl vidd A=sds %

Stress Grading Tape(SGT)7F ALE SCTY AZEAHL IY
ojRlch A7 A oA dAsts @8 AE Ao 98l SGTe
%ﬁ<W4%ﬂ€7HﬂWl%22E0M1W&”WP}MR&Qli@%ﬂ+%%ﬁ
uAY F71dE 24 Wsts Festual sheiot.

SGT AIBE 190 °C QEolA A Wskal7|i, =4 ASpAZL 120 h 7H0R HeSHe Sgstdnt
5742 o 30 ‘ColM AAstRon], 1-10 kVe] DC AYS @ANOR ovjetn 2 MY A7

AEY ARde AIAER Ao ARESERT IR A= 1 A 2RE AAE AtEstl, 54

S S

Lﬁ:\

T HR =2

MRS ME7t ser dwdozye MRUEE T F AAC o WEUco v

I-ﬂJ
-
X

AstAZto] w2 SGTY H|AE A7|FAz EX
dobd SCTY =542 1A ] o]
o 2d ARde AESH] YT 7IExAtRR EEE 4 o] 99Ut Qo

ZFAo]: AE A 2ol Holx, X Fsh, AVAEE, B Ak, uPA 2

Keywords: Stress Grading Tape, Thermal Aging, Electrical Conductivity, Nonlinear Conduction, Stator Coil

Cartel 2]
o] £BL 20260 BEY L FHREC] AP0 FURISEAE] AU Wol 24 MAHUFY fAIRAARISE)] 2

1}9].(2026-RISE-11-014-01)
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AYAHOlE H&e olFA| OO ARZERES| HMI|EESE A+

Study on Electrical Tree Characteristics of Epoxy Microcomposites for Extar-High Voltage

Cable Joints

SRR AR, dulal A Huo)t ol A9’ Agka®, HE

o
FHOsty 1AM A A7) RRgSH, BHREDCY|£6), JofAY

o
. S
I
oz
fok

()]

;B2 et e Enyst

gl Ae 45e A Al oy
A A4 fxelr, A7 Ee

Jo] Aol Iy E o}7]F

(
_“oEL
x

H a9loth, B Ao mlola R /“FJ?} AA =
ol dd 1 Fo A= WAYUFES TSR

Solchol el NEA FAS 65 witk vhol=
A7) B¢ A%S ww B s

2. AFA EY HE A=A R AETE

2.1 Sample Preparation

ol2 95l WBAEE = E50) AZo] Axs shit

MCF-20007F SHIEJ7] 0k8 egiolEa|2A] T3] 19] A58

Y] S5=S HERICH

38 qEHe
75Cx12hr
Temperature@55 C

- Vacaum0.1Tor
2 Curng Condiion
150°C Saticx 13 Defoaning
SE(30min)
1 Curing Condition f
70CX60min+B0Cx 120min B398 7EHA ‘ #@ ‘ * ‘

+90 °C x120min+100 °C x 480rmi 855 °Cx30min
o |
& 2. Resin(CY5995)/ Hardener

22 1. Solid Epoxy CY5995/
HY225+HY925 Composites (HY225+HY925) Composites

Az 378 (23 0111*1‘5*0‘*1*5“)
€ Shue 1™ 304 Eojfl vixd MCF-200C&
65wt% FXIAIZ] FRAES A ZsHATH

Filler 2 % G2l I CY5995.Microsilc
_80Cx12hr 000+ 1600 S Beicrly
FH g2l o Temperature75:3(CVaceum 0 3Torr
70 °Cx 10hr
— (MCF-2000)-80+ 180: 2812812
2% Curing Condition Temperature:65+3{Cl/Vaccum03Torr
150 Siatic x13br T

]|

[ 2% Curing Condition
5 = 95 ER AL Resinsfilens | ;
g Condiion Hardenar( V22544 1925) Flr= |
£ 20mingy Eg @t (@ 27]01A] Z8)0min) |
90 CEx120min in || Temperature:75£3(Cl/Vaceum0 3Torr .
x x120min E o e e e
[1 Curing Condition cm...g;z;gl LY bl | i
S V) e @t

LI of Anies o

- ag
L e Temperature: 85 5{C)accum Tor

3 3. Solid Epoxy CY5995
/HY225+HY925/MCF-200C
_65wt% Composites A &-5%8
(o] 22 FHX]E)

Resin(CY5998): Hardener |2 03101 °1%
(HY225+H1925)=10080 | 75 3¢ x60min

& 4. Resin(CY5995)/Hardener
(HY?225+HY925)/ MCF200C_
65wt% Composites

SUSOIEA| L Epoxy/Microsilica_65wt% ZZEA|E.
WA Ef| A 3 L HAmm| AL

\\\\\\“

Irasing Experiment Chambar

(b) By U Do 2242t 65wt BEAE H7[HER|
Wt Y AT A2

a7 5 7| B2l Wah W WAL AL

= 1 A7) E2 A AW 34 L AT A

= AL H| 3
CY5995 /HY225+
Al| A8 @ HY925 7] 5 A

(5 %A
CY5995 /HY225+

A Aw @ HY925/MCF—200C B3
65wt%
Al A7) %7) Tmm —
- X X
(B #58) 20 20 3 mm 3mm %A
Al =7 25 X 25 X 7 mm IEC 60243
(HVAC 33 A14) 4 A¥ 4 mm) =&
_ 28l (Ogura Jewelry
1 3] ©
4 43 A4 Co., A%)
A s A4 1 mm
FEERD 60 mm
} = LA HE
4 A% de 3507 5 um *E(QE‘”
A AT Aa 4% 30°
B EAA A o] ~E
R ER T R
A-AA A% A4 AR A
4.0 mm _
Al T

% 59 =] AE A W Az PAe] et et
to], == ol Z&A] 2 65 wt% nto] A2 A7 HIA ME
°J6ﬂ(Bulk) FejelA = EFYPER Qe P du|d
t Eg] fzho] AlgtA o]t O3 o|Q = el ERJME
7 37|1= 25 X 25 X 7 mm2A 2= AJHES 3 mm ©|
A2 AE Avk(Polishing) 3o 24 7IAAlS- 3HH 3L

o] Ea FAs #AFe 4 9lor)olgislt 3ahA

oot e} U UAE FASp] 1, e

iy

{

o B oft
o= r°“
2
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b 2
|
S
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e r.‘fz
ofje
[
o2
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(@)
3
11}(e3
]
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3. 23t 9 AEug

»e

3.1 E@]AZo] AA|Zt HVAC Ea|gst 9 497t
(1) &40 =A] £:K](CY5995/HY 225+HY925)

7] Ez] Aduy 542 HAR9 A7 AEEE
Brrsh] st Al RlEmaA, E2] xo] JiA] 9 AIF
Fe, 22ju AF o] AY 252 A9 NEE, AW
2/, AA 2o met 2 Alolg HeIth

(a) 191HR 14min

(b) 191THR 14min

07 6. 4 OZA|4R| AZ0| 13kV/1000Hz Q17K AlZtol| I 107 &%
AE Z 191H14min & IS EBRIY

24 B 2XI(1 61 A ATold g A 32 Fal

0l &1 AMAQ JIX]@  (Branch- type) E=z|7f

Auid o g wdshy w2 #E oo =I5t

(2) ulo]ZR2ERXE  (CYH995/HY225+HY925/ MCF-
200C _65wt%)

a8 7oA = vpo] AR A7t _65wt% FEAE EME
9712 M=o Ardste] HVAC 13kV/ 1000Hz AQ-g ol
7¥sto] mpajof] o] 2= ARH4T)E B7IsHdH

qY 7. | ZA|/0t0| ARAIRT BER|E_65wi%o| 63847 3
02 e AUD|FOR HOIF E2UY FY (TYER)

ufo]Z& Al2]7} 65 wt% BIAE(2Y 7)= =Y I
T4 E=|(Spherical tree) FE|Z ZFoj=lo] ZIH F=7}
FYgor FitelQdot

Probabilty - Weibuil

Cummulative Probability Percentage[%]
¢
: 5
[}
L[]

+MCF200C_¢

1.000
S0.000 100. 000. 10000.000 '50000.000

mAC Electrical Tre‘eingm:re:kduwn Time [min]
3% 8. &4 of|EA| L 00|32 E&H|(MCF-200C 65wt%)2 ZFA|7H m=
Eg| ZA | £ oojg 2R

2. £% o1EAl U ovlelaz BN A LF o T L

Bl
ofol % ntejule]

Scale Shape

- A= +4 Parameter = Parameter 7jA&

= a (h) B (%)
ST Cy5995/HY225+ 1€
ol & 178.6 3.84 (100%

HY925

A )
el cys995my225+

= +
T | HY925/MCF-20 |  934.8 4.82 7425
;ﬂ“ 0C 65wt% v

# Al £ 9 5485 AC 13kV/1000Hz, 42(25C). 43
$5UYPoBA] EFMBL 7], vlo|A2TBAIE 65wi% EelAl

B2 olol BB 232 B}

AY A3}, o5 o ZAE AT hE Fas el s
2 AHER= A8AQ 44 Branch—type) E2|7} &2
b wlo]l 32 ATl 65wt% FEAEAME WA A4
Aggh A FHAR SI-RvEEA 2P
(sphere—type) 2.2 Hol= i) o= <&l FU gt <7
Z7004 A dAgae] mEddhs Ak 423% 2 H|9FH
o2 AHA}

AR
[1]J. J. Park, "A Study on AC Insulation Breakdown Characteristics
of Epoxy/Micro silica/Micro alumina Mixed Composite for
Eco—friendly Ultra—High Voltage GIS Spacer," The Transactions of
the Korean Institute of Electrical Engineers, vol. 71, no. 10, pp.
1525 —-15132, Oct . 202 2.
[2] Park Jae—Jun #], The Transactions of The Korean
Institute of Electrical Engineers, Vol.62 No.11 (2013)
[3]. P. Preetha and M. J. Thomas, "Thermal degradation and
glass transition temperature of epoxy nanocomposites," IEEE
Transactions on Dielectrics and Electrical Insulation, vol. 18,
no. 5, pp. 1531-1537, Oct. 2011.
[4] K. Kudo, "Dielectric properties of epoxy/silica micro— and
nanocomposites," IEEE Transactions on Dielectrics and
Electrical Insulation, vol. 12, no. 6, pp. 1201-1207, Dec. 2005.
[5]. T. Tanaka, "Dielectric nanocomposites with address to
dielectric properties: Interface perspective," IEEE Transactions
on Dielectrics and Electrical Insulation, vol. 12, no. 5, pp. 914—
926, Oct. 2005.

ZFAol: 1. AZ|EY 2. oA 5= 3. upol3e A2t 4. B 2T

Keywords: 1. Electrical tree 2. Epoxy composite materials 3. Isolated life 4. Insulation life
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Kapton A REBCO M9 HAUR2} g 2A0 W HIZF FALI| 54

Turn-to-Turn Dielectric Breakdown Characteristics of Kapton-Insulated REBCO Wires
According to Insulation Structure and Vacuum Conditions

714 sl Aoz, wrel ?1, WHl FRrEl, Ayt

A= g2ty REBCO iYe A5 oA A=z Ed’J Aodnty] 5749 mpofo] Zast
T+ &, Kapton EF F7 % yulo] o EIF 9] =3
. Kapton @2 AAH REBCO Ax] E7F AMZo ”ioﬂ
¢

=

oK

_>.:
R
=il
2
1)
o

BA
stk A18& Bl AelE AEe 0.1 Torrold sasteict
RZ252 0.1 TorrofA 107° Torr2 &AMAZl AL EA AAmy AL 0.47 kVoA 4.07 kVZ 2
766% Z7t5tTE. Kapton S SAE 12.5 umoA] 25 pm= ZS7HA171 742 0.40 kVOA] 0.47 kV= &
18%, Kapton =E UHH]E 7 mmojA 30 mm=z St 7L 0.47 kVoA 0.90 kvz= <oF 91%

F7ksteict.

6
ol 2-m2tole) Weibull 225 A&ste] w4 mhts 63.2%0] sigshs 54 2AmidS
0

T T

4.07

Ve, 6329 [KV]

10" 107 125 25 7 30

(a) Vacuum [Torr]  (b) Kapton thickness [um] (c) Kapton width [mm]

I3 1. A3k, Kapton BE 7 % HH|o] Tg HF 54 2AAY (Weibull 23, =5 mtujehg 63.2%) H]il
%

S4 FANYAY F¥ v 2AF T2, Kapton BE o] =), Kapton BE $ 37} #0=
7t o] Zat: AEW7Y Kapton B2 A REBCO 2] €7 HeiaA] A £12E9t Kapton L
A4 MO FPA 22 28Y 4 US Ho= sk,

ZAo]: Kapton @& AH, REBCO AAf, &7t AAnty], X5 =, Weibull &2

Keywords: Kapton film insulation, REBCO wire, turn-to-turn breakdown, vacuum level, Weibull distribution

Cartel 2]
o] £RL 2025W%E DY U FYRE PO FURISEAIES] AYL wof 23y A< «
(2025-RISE-11-004-05)2}  HR(Us/|$YuEAR)S Aoz A=AqAe] AU  Wol AW ALY

(RS-2026-25542125).
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A Study on Al-Assisted Design Optimization of Polygonal Tower
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Keywords: Polygonal tower, Al-assisted design, Design optimization
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2E0| ME WA T ZYARES DC EHE 54 24
Analysis of DC Conductivity Characteristics of Oil-Impregnated Pressboard

at Different Temperatures

IR, At WQE, sl SR o1y
i

o

)

HVDC ®i}7]19] DC A8 AA 2 AAred =480 o
Hetstoe 24 2o wE 54 FrPh Bastth AAl Mgl 2
Aoz A0 g =4& 12 Nl
Oz =Hg 40| F2 2AEol %m.

& DC =xlg S4% FAE Atol&

Aol 60mm X 60mm Z7]9] mHAHEES ARSI A
S JEHOIA 4027 As st A7t A
QI7Fste] 20, 40, 60, 80°ColA] T H 2= RHUHL 53] ‘7‘*0}&’“;'1}

274 47 2E PA0A L5 B7t0] web £4gol SUtegion S weh 57 ol Afolrt
LEPT #EHARE 60°ColA 80°C2 =7t 5ol T2t ImmojlA 5.22004 48.81 p.u., 2mmojA]
53.730]41 383.05 p.u., 3mmoj]A] 37.380]A] 149.04 p.u.2 Wa}stACt. o]t Alo]& FY ZAHE
A A AR @R T AV 544 ARol, iR R R A JEY 2vdd, 2= dSol OE
Al QUIRle] ol=r Z=U17) Bstd oz xhQst 7jo g xlz =)

ke utom, L&

—

@0 e}
I cleret w710 mejaw e}

. ] I CREC B
AFolAE 1, 2, 3mm HAS W mAREo] Lro

Flo

103_
—a—1T

= f
E=f /}f

Temperature Chamb
(ESPEC ST-110)

o
3
L

Conductivity (p.u.)

A\

Protection Module

- (Keithley 2290-PM-200)
(Keithley 2636B)
107! T T T T
20 40 60 80
Temperature (°C)
a3 1. DC =5g 54 A2

° - 13 2. #A A 220 g DC =xl&(p.u.)

FAIl 2§ @4 LIAUE, DC A, HVDC 19 Ag]

Keywords: Oil-impregenated pressboard, DC conductivity, HVDC converter transformer

Al 2]
o] ¥Be 2026W= HDAHUHEL M ARM7|] Yoz 23e9lon], olo] Zo| ZALEJUC (RS-2025-25460496,
RS-2025-25462762)
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mjx
rto
H1
Jjm
ox
Hr

=

SE 7+ Efeld 1o mE Aol

(skepd123@gmail.com)

chald BEolAL AolZo] 24 wixIElo] 84 7t WA Yastgo] WAL watd 3 sl wAA
Fol Th2 27089 wdo] A A BIMY) =R Lm0 UAl: A% HET Bast Ak B A7
L+ 154 kV XLPE Alo|22 249 484 B2S oo, SR 14 WY A3 nPEE Ad 59
=4 2= Wet S4S wAsgch I3 1S B sj4 WL Uehdch #29] Zit kol 212} 1,340
mm 2 900 mmolo] & 12} Aol2(4eH)S 49 3Hoz S shAstAct. Aol £ AAY
0.9 K'm/Wet @225 25°CE H&5l9on], XLPE Aloj2o] 2t g% &8 252 Jlgos Qe

I =2 O

C/doll 50 kKAS] WRAAFE 0.083 s 5t QU7Isto] e 2= WHeLE 2 A
T2t & B UEpdch v A=A &&= 82.30~90.17°CE, 3CeF 4CoA 7 w2 &7
Soh " 32 Ao ohE 49 A9 A 2= WEE UERdth 1% $ 4A, 4B, 4C9 A 2k
7+7t 83.61°C, 87.77°C, 91.10°C2 Abastct. 1A A tfu] AFaee zHzh 0.39°C, 0.40°C ¥ 0.93°Co|H]
2% Hska2 oF 0.47%, 0.46%, 1.03%°]t}. AIH Sofl& 227t AR Zasty 14 A 2% =27
239 &7t 298t & 12 Zf A Alojlg =AY 1 AS 2=5 YEHAG 481 Ao Ao ThE 1,
29 31AX9] A £ Wt glglou) 3CE 90.17°CollA 90.71°CE 0.54°C AF&5t9ict A2xor B o
TolA 49 3]0 TAIRE o] I AN A9 A 2=0 U]X]= G ulujgk Aoz YEPHTh

s
55180582 o8 7oz MGk WA P4 oF JE9 2= REE AR
=]

O b 9

fow”

—4A —4B —4C

I3 3. 4A-B-C =A% st

7ol g 3| 1A 1B 1C 2A 2B 2C 3A 3B 3C 4A 4B 4C
5 | 82.30 | 86.62 | 8553 | 82.30 | 86.62 | 85.53 | 83.22 | 87.37 | 90.17 | 83.22 | 87.37 | 90.17
5 | 8230 | 86.62 | 8553 | 82.30 | 86.62 | 85.53 | 83.22 | 87.37 | 90.71 | 83.61 | 87.77 | 91.10
Halg (%) +0.47 | +0.46 | +1.03

ZFAlo: #=, Aols, 1Y, 2k

Keywords: Duct, cable, failure, temperature
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Analysis of the Effects of Discharge Repetition Rate Criteria and Detection Threshold
Settings on the Determination of DC Corona Inception Voltage

olF|8]!, LE&! ZloAH, ARME! wiols! py|9dl Z1ex? 7l

1=} 1=}

gt 4 Q. 2 AoA = T 7|Eo T DC qiur PDIVQJ Hats FA5HY

CIGRE TB-8499] x-mut A=7 (& ¥4 0.2 mm, 78 10 mm)Q] & Ao A=
0.1 kV 7Aoo g ol7}st1, HFCT9 MTFA-500.2 XQhd 5X7F pDE art, =l
| iZE (47 mV)9] 2-3-58fE HE AR C=R HEstdch 574 AARH 124 U 57 #7F &5 sty
oA (Hd #7h) B 2% (5% A|&)oA PD7F A&9 2|A A4S PDIVE TAsit

6.3 kVQ} 6.4 kVolAq&= b7f 7t & 27§04, 6.5 kVoA= & 7oA PD7}
thal 17t 1% 6.3 kV, 58 A& 7|F 6.5 kVZ 0.2 kV xfo]= wch o]zt mA
AAZONA 5LsHA YERET

57819

BA
9 ZAz: DC 32U PDIV T4 Al WHo] 2E ol ohjel B3 27h8 A& X44de 1Y
S Hoj&th o= DC Z2u PDIV 37 71&9] adat 574 Zate] g ol 7198 &
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. | 60X ' i
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al 1. DC PD XA A8 714 o 2. A& dAIgko] PDIV T of O]x]= F&
ZAo]: DC 22U, A% AR, BA 71&F, BEYA 7H7\]7ﬂ°} PD ¥I=-&

Keywords: DC corona, detection threshold, determination criterion, partial discharge inception voltage, PD
repetition rate
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el B2 AR FIHA REE WHEAE 4tk 2 AFoAME 1AMY fE mEd 2dE
o|gsto] T U o]F Mol EFoA Q] HA} Z4sE §44S 2Askct. COMSOL Multiphisicsoll A PDE
BEg 3ol AlXFEY Schrodinger WgAZ Fstal, Zlo] 1 eV, & 1 nm9 HEHE fF3
T35kt

gd EFO] mbadtr AN 2REH AESE 148 4ol ¢+ 0.2169 nmz YEHHT o]F EfoA=
EF b AL d7F ZorEel wel #A dEe]l £ ol|x] £ Atele] iRl & AETE A|pAoR
gAastgon

o
e
4> rlo

Et R AAlo] T AAMIENS] £ dAast HetE AZEstr] Yol fAACR Abtd ohes o]
A% EFN QEXE ESfO] AREE P AREREH fa mEE 2H9 m4st H|UAR AppEs
golsttt. olF A&/ LERO A JHEHITHE 123t two-state TATRHEOIA A2 H|OIAE A9t
vl skt AAlo] st & Ef Apole] o|A] RO|F eFE D, 5 AAZE ¢l T oyx] 2
AEe; ot AA -2 =

eEe D
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2
. OlE &l AT ol EX RRoA FARY] =4ast vloiRo] o A 93t oA
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UrERcH
iyt B3 7 Age] Yrin 3712 49Y 4 g st

2 Aol AAle 5 HEE w2 A EfO mraetse SA, AdUA] 28 ¥ R AA O
Ak Zas wsks FYHo= SHsly] st V& RE2 28Y 4 9o, ¥F WANRY 24T
Urgel s ER A Aot 24 22 152 9t VI xAlR R H8E 4 g Aoz JgEn

(£ 1] & HEE 99 X9 naioy

Category Symbol Value Physical quantity
Potential geometry Vo 1.0 eV Potential-well depth
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L, 1.0 nm Trap width
d 1.0 nm Inter-trap separation
D.. 2.0 nm Center-to-center distance
. m" 9.109x 1073 kg | Effective mass (set to the electron rest mass)
Electronic state —
Eloc 0.2169 nm Localization length
Ext 1 trol e -0.10 ~ 0.10 Applied strain parameter
ernat contro FEoy 0~ 1 kV/mm External electric field
A v .
e £ 1.862 meV Zero-field energy .sphttlng
T t 0.931 meV Tunnel coupling
coupliing N 0.2170 nm Energy-splitting decay length
80 T T T
Exponential fit Linear fit
® Calculated values M,
70
%60 r
£
w 50 —
< 2
=) £
;_%40 5 £, =0.2170 nm
%30 r £
I'E 20+
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-~ | P | . .
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Inter-trap separation, d (nm)

t AR dol T o|A] w3 AR ¥}
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(23 1] £9 2 Aol G2 ouA] 2T 54
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081
2071
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©
c 05
]
®
NO04r
®
33
So3t
02r
01 ATS: Two-state approximation
o AEP: Effective-potential model
0 L L n n 1
0 0.5 1 15 2 25

Field-to-coupling ratio, n

(23 2] AA-Z2ZH 0] g ARVIEN T48} oA

Inter-trap separation, d (nm)

(b) In(AE/meV)et ERATL A2] do] AP B4

ZAl: Aot £9, w4t Ga W3, A g

Keywords: Charge trap, Localization, Effective potential, Electronic state
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Development of a Condition Monitoring and Diagnostic System
for HVDC Converter Transformers
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VLF tanb TE7|=2 AL 71

Evolution and Revision of VLF tand Diagnostic Criteria
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=4 22.9 kV X% 7ol E Aul= 197094 ole A|&EA0g shFEo] oy, £7] AXAE A0
o] M7 2njo] wefste] met Ml Ast x7] Mgk U AE| Woe] Aol hEH T rt. S5 4
(Water tree)= ZAAMV) Zlo]29 timAlQl A3t Hdlojr, ol Adstr] sl A FuHVery Low
Frequency, VLF) tand Algo] 22| &85 Ut} ofof] & Ao+ mUie] VLF tand Al A& T
H 71E WS WA B3 ula- st

A AAIRRL 7hol=2kelel IEEE Std 400.2 7]&2 6~10%1 8hs 5749 tant?] B+(TD), A4 S0l
£ TD3] MAHDTD) U AIZIPEA(TDTS)S FA02 Aol Hels Hotetel, 20019 A4 o] 2013
dZ AN A4l 20249 7|1EC R JNPEHE AT AL Hejet Al Ty 7]Eo] L=ttt gHH, =yl
A= KEPCOQ] d7% &4 HlolH g 7|ftez 540 Al QIAKTD, DTD, Skirt, STDEV )& &&st=
UCD(Unified Condition Diagnosis) Matrix @ MMU Index R 7J@o] A38 d31E Es5 A|ot=l v 9)ct.
£5] MMU Index RS 2 A1 9IA2 0~1 W92 gaststel 2ot Mgl FyHo2 Wit A4y
Wy o, M AT Axlel A AR Wolol oEstd J1E wAle] s
202430 M-S AetE KEPCO Index+ 57 &ZO|A Skirt QA =&Fo] F7hsdiAl= 71&9 SHAS
wetstuAt TD, DTD, AIZHe] wioke 3 BEHAIE STHOL widgdstel pue ek

¥ Aol EEE 9 2 AT 71259 Bolelah wY s1E AlRet 9 Ald AEWue ulast,
MMU Index R¥} KEPCO Index® 124 X}o|S HAESIICTH
ARV QIAMS] A S whgst Bt Ao g LSt
A FulEAle 2o AAe} A Y ¢
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ZFAlo: 2R RAESAEA, AsuidA s, JEETt

Keywords: VLF tand, Underground Distribution Cable, Condition Assessment Index
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Wasserstein 42| 83t TDR 7|4t 0|2 AE| BLEY

TDR-Based Cable Condition Monitoring Using Wasserstein Distance
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stof AYE oyxlz WSk, AA oA fo=

d al
Uiro] ol 101 RS 145ty N5 A 37] 9P wpAst oAt A2 S
ofcjo] RESILAIT Blwsh] Aolnl, FY IF BEE Fo BobEE Bgol b NI U=

F4stact. ol

e Z rfolo] o WS Aeimo] me A wstof
I-Wasserstein 7121 Ae} AE2 Azsigch o] e FY PEE 54 PE2 $2 1 olFsi:
oA ulga ol Aelo] Foz siMECh FT Wojo] e Y4 M50 Wasserstein 7|2 HAIE
uRsly] sl WobE FUUW FY WUWAMAD)IZ g EEeST, BA BY Aol ofa
BE3} 7lelo] 99vA) MRS WY YAROR YstHT

Keysightiit ADSo[4] Zo] 35 m®] RG-58 E&7[0]822 2ojstn, £H Ha} 67] £71(10~1000 Q)
1A YR 671 27(5~30 m)S FASHCH 1A AFFS 10 Q, 50 Q, 200 QO.g A|3tstY ocq 7t £710]
SNR 25~40 dB(5 dB 7tA)o] &S-g 53| Btsteict. AAF 120709 14 2,160702 249 & 2,2807H
AEE oIt Aat, 247 T RE5H-SNR £7oA B AUROC 0.96875 AQdch. A& T Hol
SNR 2712 T4A £ H7tolM+E Fl-score 0.9089, A@& 0.8338 ¥ So|w 0.9833% L}ERLCE.

g 2 Al Aolg SY ASE YRS odA] 487 1 Al B2 olFstn gAY ot
Wasserstein 7127} 57180 1§ S0l ¥rARAl29] 3 LR R SR I B s
HStS ol &3 AT 1A HH RUET Jhede Fdstitt. &2 AAl Aols FF LM F
2% g Hgto] digt 71 A5ol Fasi

©

ox ¥ op

io
i)

>
WU =)

oY, of

0

ZAjo}: A|ItE S giAtn AEY, Alo]E AEl LUYER, Wasserstein Ae], 14 A&

Keywords: Time-domain reflectometry, Cable condition monitoring, Wasserstein distance,

Fault detection
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ZlolE Mo ZAS EF S-MEf0E Z|dt 1 Az H Al 2 7Y

S-Parameter-Based Estimation of Cable Fault Location and

Reflection Coefficient Using a Propagation Model

Aolgel F% gmuA Walo] L YAl ot T YRl P ohe} M A Fd £
ol Ut med YT wp SYoR 1S Yy Aolwel AMm 54g mejd
siao] Wastch. B A7oM: 42 1eiet ABCD M 2ele] S YT B4 Suol PUL 59
99 AF nFY AxY FE UAALE 2Pt J19S Astn, AlBeldos Mg JsHe
Bo1sheict.

Keysightiit ADS9] COAX_MDS ZH-& o|&3sto] Zo] 20 m9 RG-58 =HHol&E FAdstch &4
=& ¥X]EL 0.45 mm, 28 =X WY-JEtx|E& Z7F 1.475 mm, 1.8 mm, ATSHEL 2.262,
SUTAEL 0.0042, EHEE 5.8¢107 S/m2 A ;s}aﬂ;c}. JledmEAe F5 Bste 22 50 Qoo
200 MHz th99] S4 Sug 01 MHz {Foz HSsidch An wde =xjg fAA 24g
S, 1 A3 M2t TARY ABCD FUS T4 Azl 4 sUe Ausiac 1y
HE 9X] 19971(0.1~19.9 m, 0.1 m ZFA)} A& 257[(0.5~200 @, =1 7tHA)E ZFSH 4
2 Yo, 59 99 oxtel Ri HAW F oAbt AL A i Aoz HRHY
Nelder-Mead #|83t2 B4 Su tolo] FRAToAE Hastotel gzl Mae F4stn, 24 AP
SHUNEAR T WSS M-St

s M7= X] 4.56 m, 10.35 m, 15.75 me A& 10 Q, 40 @, 100 Q& RSt
WY 24 o) £Z00M SqstAct AR QA 27] 53 AxbE AR RS Axt Aolo] £9lct.
187 27191 A] RMSE= 3.059 cm, |t Ao X QA= 4.342 cm, A RMSE+= 0.246 Qo]Qit}.
A A 71& gAML RMSE= 8.332x107%, 24 Su Al RMSE= 1.001x107*¢ict.
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J|>|-

ZAof: Alols A AT, S-mpulg, Aot R, uAF A, BIAPAIS

Keywords: Cable fault diagnosis, S-parameters, Propagation model, Fault location, Reflection coefficient
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FS71 271 A 2 A7rEof oE Ys¥ae M- SH 58 =4

Analysis of Electrical and Thermal Response Characteristics of a Cold Storage Warehouse
during Short-Term Refrigeration System Shutdown and Restart

eoaynel YEAULE AY F FUR AYH o8 BAAFEol wEsn, ol uet F7|A
TFESYT U LRV AT £ A7olds AAl SN WEYI 9] A L AHE
e A7ld SY 54 st

Age 97l 33 °C U AthEE 87 %RH 279 AX FLLRANN sttt FULS 114
BHE 114 52R7bA] AYSten, WE/le 114 8RRE 308 A $ AHEsigch A &

. =. = olxlyy al = i o =
A58, 92 B71eE U )R MBS BLg SstAct
120 - 400 — 1 T T [ s\ aterial temp., #3 temp. | ' !
— 4 temp., #1 temp.
100 L 350 - -6 #2 temp., #5 temp. b

—— Voltage [V]

300 | Power factor

80 —— Current [A]

Active power [kW]
250 |- Reactive power [Var]

8 | DoorsttmE MM

60 |-

200

_ Doorst 2l HA

40+

Temperature [C]

150 |- 14
20 | b FE LT S S SE7| SA A |- 10

100 -16

0 f Jo T Ee aus Ay

50 1 1 1 1 1 . 1 L 1 18 L 1 L L
0 500 1000 1500 2000 2500 3000 3500 0 10 20 30 40 50

Time [s] Time [min]

28 1. Door Ziml Al ¥&7] Arbgol 4 Ak 1Y 2. Door 7HH| A] ¥&7] S0 Thg 2= et

Y57 AHE Al £7 Made PIAu 16.4 %, NIAFE 136 % S/HIACH GBS 27 50
WA Zad § WE 90.4 %S UEPAch UL Y ke #1 WAL AR 358 Aol -5.4 Col
03gte Boon, #1 L #5 AAE Y F 2wt AANCR AASETh W QRoA W AME
5ot gacts AFS BRI, AE B2 FYL Aol e Wbt Uehx| ehott

HeA 95719l S0 WA S APHE Al MR B0t QNHY A HeE FUsow AE L

SRR AR AHE AW Bo-LE 9P nejd ey 71E

Keywords: Cold storage warehouse, Refrigeration system, Short-term shutdown, Restart, Electrical and

thermal response
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A Study on IGBT Simulation Modeling for Real-Time Health Assessment

1 S1 1 1*
ORAL ZEhE!, wRIE, urey
122 arfsty A7|Zata}

(*L A XA} Tspark@mnu.ac.kr)

[173] AAEIgRIS] S Al IGBTE yHaa]
AR AdujoflA 7] deuAk HolHE &
AgtE eddoles wgsty MAR 7%
Rolan 24 WslE ARY 4+ Ak DAy 2o Bas)
[27] 2 APoAL IGBT o dstuco] w2 Ar|A-ds AgEsc wakg AP 2 9
Simulink/Simscape 7]§F ZoA|d RS J1&Hsty, oS Es AXZ AXE HIEE st ATE
Wstkz Hst AL )

(W @ 27 oA w2 MATLAB/Simulink ¥ SimscapeS ©0]83to] FFH0R12RT4 IGBTE
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Vepa) =1.85V 71& X2 AE AAsIAT. E3t 57442 Hefei University of TechnologyoilA]
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74C 2zolA Ast Aol whet ARH o Frstect Eah Vs & o

B7}Eo] AX= ulMd st AL UEo] A8 4zt ohalA] 7]ut

e / Vce degradation curves of 4 datasets
.

4 ) i : * ; 5 L ™ Equivalent cycle (%)

(b)
9 2. 1GBT 45 29INE Ak % vl - (o) 2OIAE 234 () gEOL Lk ol
29 2ep3F vlme 95 gEOL A7l B/RE IGBT power-cycling U@elolelg &
i colel: A2 oE xolA éw Veran® cycle 382 0L, 2 AR cycle
Aststol wlmstct. vl Az, ABEAN U Vg, UL F71EdE Afolzt 9oy,
AFA Fa 273700l @Rret F7be Holm 4% wloly Fvhgel 348 Bkt BEA
HAY AFE HAshy

O rln mo -
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2 otojg ¥ets AAT 4 Qe Simulink/Simscape 718F ZOAIE RRlS LESFICE ESH

g
X

o & =2 o |n

fu @ rr 4o =
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37180l X+ vl BFZ fAP AldeEe =gdstlet. ol Sal At 2 AAl 24
SH7F o2 IGBTY AsE4 A4 % AARE A= F7F dud 452 AT 29Ad &4
48T 4 Qs Aoz Hwodo

ZFAol: Rppkee], AH = 7t IGBT

Keywords: Asset Management, Health Assessment, IGBT

o3l

]
(Bite)e 2026d= wsF 3 AGIFSTSEAL Aoz RepgrEcd#AlE o AdS wot 288" A4
A g

e

o<
 Ee 4 ESR)Y Ade=z @%ﬁ%‘ﬂ%-o]%ﬂﬂ%\_% [ SREDAD (MDA S22E)Y Ade
s
ES

- 189 -



042(2026.10.22~24)

2026 E Of
(* Al X A} hjpark123@kepco.co.kr)

Gas Generation Characteristics and DGA Interpretation in Ester-Filled Transforemrs:
Implications for Asset Management
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Field Demonstration and Evaluation of the Ampacity of a New Large-Capacity Covered
Conductor for Distribution Systems

[EC 61597

<=7 3

Al

o

A}

1o

oF

oy
ulr
XE

%0

K

<0

~

BX
110
K

SolE 4 4 =4 29 225 A A

1]
=

[m}

A4

il

o

s &

i
K

5%
__AT.:

<

IEC 61597 ZZof wha}

2 13

AFF 1,000 W/m?,

A}

=
(9

ey

} 0.115 Q/km,

[e}

[}

4 0.5 m/s, AA =A|A

I3
o

0.9

o

=

ol

=l

u}
(e}

Q7] & 40 °C,
545 0.9,

12ex 120 °C, ,
% 3542 °C, At} YARF 1,455 W/m? Zt] =& 7.15 m/sec 2 AZEYony,

©

3 AR

S
=

1
A
pa

K

—_—

wd

AAAY FE 20| o2t FA 22.7 'C ~ A 1081 C pFo=

al
=

28

_—
ilo

ofr
—_—
N

c}

1=
B4 228 =4 B 250}

U

A 588 FUAM [EC BEAA Y&

xel

A
&3 il °F 20%

.
70
ﬁo
ol
me!

g3 A5

oju
Klo

al
=

—

A4

o AFoIA]

AFSE
O O

ZAIA £33 20%

==t
1o

[axrd

B

- oju

%P

S

—_—

o

o

a

120°C 1j

7| the.

Qo
o=

B4 Abg

UME AAE 2

al

HiA-g 7, IEC 61597, Hf

Keywords: Overhead Distribution Conductor, IEC 61597, Distribution Line Ampacity

ES ISP
Cartel 2]

2. (No.R24DA02)

5%

A AYATY AuAIY AL

512

VS

=

Tod

olJ
hjd!
4

(@]

- 191 -



2 H3](2026.10.22~24)

for
o
x
Lo

20269 Cf5HA7|5H5| M7|EM-28HBS
MY GH| BAp71z] 7|4 BA1A|1E] 2]|&st 7|8 45 =M

Performance Analysis of Optimization Methods for
Investment Value-Based Investment Planning of Power Equipment
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EE 452 2R
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gAle EXZIRIZE 0.14%, SAIDI &AZb=Fo] 1.28% Wit GAS} MILP ®Al2 EXZIX]E oF 5%, SAIDI
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CNAIM-Based Health Assessment of Cast Resin Transformers Considering
Thermal Equivalent Age
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shaict.

EALY] BE ZEWIY7IE Wi e= KS C IEC 60076-129] & ot RHl3 A5t AZME 2w
e wotg e AMStL, od SARZdNel JE watg ol AN A AL S A
watslelrt ol % A Age® 71E AU thAl CNAIM £7] 7HE A% Asto] =gstacy.
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Attenuation-Controlled Microheaters Utilizing Photothermal Conversion in
Transition-Metal-Doped Fiber Cores
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2 A7 9.45, 12.58, 32.43 dB/cmQl A £5=5 72t7F 10 mm Zo|2 A2t SMFo| AlA gAksict.
1480 nm DFB &|o]A] t}to]le g Hl8 QIA}A| X*ﬂ/;j dstit 7HH2HFLIR A700, & &% #H2] 0~650
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Discrimination of Metal Position Using a Multi Channel Lock-in Amplifier Based on
Vertical Electrodes

2 A4 A A= A2 S AEst 6812 YAE Lock-in amplifier 7|8t 34 X AlE A|AHS
AleFetth(Fig.1). A|QF AJARIZ 300 X 150 mm? Fo] Al AT of7] A=3 AR HfX|5HAL, of7]
=0 10 kHz, 20 Vpp w& AlsE 7Is}. 24 24l A= 1 /7S 55ty dodAas
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Spectral Response Modeling and Tuning Mechanism Analysis
of a Polarization-Controlled Filter
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Simultaneous Measurement of Strain and Temperature Based on a Helical Long-Period
Fiber Grating Inscribed in Multi-Mode Fiber
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Study on Free-Space Optical Communication (FSOC) Link Characteristics using Weather

Models for Power System Communication Infrastructure Applications
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A Study on Beam Divergence Characteristics of Free-Space Optical Communication for

Power System Communication Networks under Rain Conditions
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A Basic Study on the Selection of Measurement Sites for Power Facilities Using GIS
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Analysis of Burden-Dependent Phase Error of a Current Transformer

for Bushing Leakage Current Measurement Using Equivalent Circuit Simulation
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