&=L C-19

HEPRAREGHEARNARBEE

BRER : HEFHE (A
HZHAR - 2006 ~ 2008
REES 18686025
MRAEL (FIX)

YRR 214E 6 H 4 HEULE

T/ RFRAICEDREAFD /NS HREBREARDOSM S & FikaedlH

MRAEL (EX)

Increase in insulation performance of environmental—friendly gaseous media by adding

nano—particles and creation of new features

HRAKRE
KiE {Eth (SHINYA OHTSUKA)
NMITEXRE - KERTFHER - £&HR
B EES : 60315158

WFIERR DL

ARWFZED HB9IE, HIERERBEICHE L < @V MEEMEZ A9 2 1 A Mk B B 2 RBLT 2 7201

TR MR T A R RE L, £ OMREEE R TED LD
)22 M3 iR 53 678 T & D E oy B BB B -

T 52 EThD, ZDD, K
SFEHBEES AT LS L, ki

ZIRNT DN — AHEGIEAA T A d6 LT R Z RN UTo 1 AR R 2 2 o JERE iy

PEERRET L7, HFiC

. T RIFIRAIR E SR TE D L DI

- FEIERE A DAY

F/I/%ﬂ{ﬁla)t&b@j‘z%74’ll/&®ﬁ§?ﬂ BLUH %%*éjﬁ:ﬁk%@//fxﬁ%f e FiEz
AL, MEREROZEZ /AR L VR T Z ENTE

AR
(BHFEHAL 0 1)
B S il
2006 15,900,000 4,770,000 20,670,000
2007 FfE 2,100,000 630,000 2,730,000
2008 £ 1,700,000 510,000 2,210,000
I
I
woE 19,700,000 5,910,000 25,610,000
A I
B 0N - B - BRE L% - B 1% ERss T3

F—U— R AR, WOIKE,

1. MUY O R

SFe A%, EIL-Hafk - WWRE AT
B, ﬂﬁﬁwx@ﬁwmmiﬁﬁﬁW&
LTIES WS TWS, —J5T SFe 1 Al
=N R T A (REALREIL CO2 HAD
24,000 %) T 578, HERIERE (LG Ik %8
Emgkwmmﬁﬁwmkﬁm%Mﬁﬂg
HINTRY, EHCIRILIBEDIRWREA
ﬁ@$éﬁSRﬁﬁﬁX@W+ - BRRE N E
NTW5b, ZOLHRBLENL, ZHETH
%18 L SFe fXBE A X & LT Nz, CO2, Ha.
He EZ M8 E L, FrICHEkk - HEWT o

HufxhiE, SF6 R A HIBKiED L, BEFL. ok

HND CO2 W AIZHR L TRET 2 ED =23,
CO HKH 5T SFe &< & £ kit
A DI DIREAVTIE SFe L 0 Huigilit /1 340 24
<. BEAF SFeffn MDD v 7 A X,
HAENTHEAT S Z L IxR#ETHY . BT
%&H%*@T@%ﬁkil%&@ Rk A&
57, E£7-. KA YD SIMENS D57/
%7%ﬁ%®M%%§wTwéo:@i5ﬁ
WEMND ., BREEAN O/ S et ) o @
ﬁx%%ﬁfémﬁ\:hiﬁmﬁﬁmié
TRBR - RS @ﬁﬁﬁ@%wﬁ%kﬁx
%ﬁ%@ THRDYICEFNEEEZAET



L R EIRET D 2 & TRkt ) &
ESELERICEST,

2. MO HM
AWFFEOBENL., T/ hiFEHIRBAT D Z &
T, (D®REAMO/N SV, BB IERERK
GWP MZIEE v Th B ikt 2 offx
i 1) % M bk S ¥, BEAFE D SFe U A iffufahlkan &
R%EDW A X - TS TSR TE 5
SFe (REH A ZFEBL L, BIERLEH IR
TV D H A itk an DL SFe 7 AKIZ K 2l
LB IE~ECT 5 2 & B X OQR)HTT- 728
BEAREBL - T 5 2L, %2 Xk 0 HEkERss
WCELSBWEEEE AT 20 AHiE
MiEERTHZ L THDH, TODH, HiE
M o 3 FE/M I, R ZER RN T &
LRI EB GBI ES - ¥ ns
F—ZREES AT L2 R L, T/ ki
EIRANT B _N— AR T A 8 XL OV
B 7% IR A UT- A MEBREER L2 o 2
MR E 2 IR CE D L DT D
Z & T IRFIRANEE LRI T
EDEICERAEBABICHTEIE T L —I
JICCD I AT DIFT 4 )V F DRI, BLX
OHUSHEE D ) A B« FEEdm 795 % b
NTAHAIEEENE L,

3. WD ik

(1) FEBREEE MR  EBREEEIL, FICE
R, EMERETI2RBHENELR. BLO
Mg« HCEE R A I E T D BLNNEE E TR A X
Nz, 2B, FAHFIZF R+ EOBKE
AT HEEOWME R NZEDIRAFEZ, B
TEH b 2D TV D - OB =3 5,
WL, EICRMEELS XL OREEE A v
VAR E WS, B, EICREEE
R BT D E T EF 3 L OV f AR & i
AW, v v 7EIIREBEARITIL LT,
10mm—40mm & L7z, X 1 ([IARHFIE THESR
U 72 IRE ] 22 R 43 3 43 630 oy T B BL G 8L A
ER - T ns A—FRMWPE S AT L O
BERT A AT AT, 7L —3I 27 ICCD
HAT (JEfAR =2 A C7977), A hVU—
I H AT (AR b= A C7700). 43tas
(R b =2 & C5094)., JEFHMEE
PMT DY RS &3R50 i i & I E
THA L E—F L Ay F R, TUH
NAvaRa—7 KEWEXA I T &I
TEH N A 2k L —HF PG BLOTF —4H
15 - BESRER DY 2 PC InBIERL SN

TV D, At [F I 2 N9 5 & 3T,

P B O E ST LA ] L R b
LTWb, K2iorand Loz, 71—
V7 ICCD B A TWNIZIZ3HBEDICCD B A F
PRI TEY, WERKITIZTL—I 7
HATHNOTY ZALZEL>T3IEDICCD H
ATIWHERIZHrOBWEIC T EIND, &

ICCD s A ZIZIZENENMERI DT T 1 v
RERBETHENTE, WHORERIEE
ZEMHNC T D ENTED (BHRFET 4
NEEE—E L, % ICCD I AT DEIEX A
IV ET T L TR R BRI
HBOERELARETHD), K 3 12, REE
O ERY LI25E 2T, 2B, K4z
AR AT KATHHT D8 F W ERSR OB
EH#EERL T,

Power source
AC High Voltage (60 Hz)
Lightning Impulse

Matching circuit igi
[¢] PDcunent Digital 0.S.C

k <
I Voltage wave

Lightintensity

X1 SEEREEE DR

Needle electrode

Nikkor 85mm
Fl.4s

Blue filter| |CCD

camera ]I ~
Red fiter| 1CCD I ‘z
ed filter camera [| < <::| <|,:I P

No filter | 1CCD 1]
Lcamera |

Framing ICCD camera

Plane electrode

X2 71— 2 ICCD H AT DR

(2) EBro ik K1 IRT L9 2 FEERE
BT, RBHE I ARSBNICRISR T 53
R A ZE AL, EHEEHINL Ty ER
HFEIT Vep MR EEE Ve D W AJET) P
RAFVE 2 e NI~ MR A 235642 L 720
SO, 7 EBRS & BIHEEE 4 T
FEAICA Tz, —plE LT, K5I, ¥y
7R 10mm O#HkFEES K OBk EMRIC
BiTD SFe HATD Vep & Ve D ALK
xR T, FARN»G, F—Fv v 7ETH
Ve FrtED A E NI BB E < B o
TWB I ENbns,

Transformer

'ﬁ;

Framing ICCD Camera

Chamber
PMT : Photomultiplier tube

X3 FEEEOIIMELTE



400-410 nm -
475-485 nm -
595-605 nm

375-425 nm + —
465-500 nm 1 —-—

530-570 nm
510-590 nm
610-690 nm

340-440 nm

320-540 nm

580-2000 nm

Streamer discharge

Leader discharge

Nikkor 85mm F1.4
PMT

Framing ICCD camera

| | | | | | | |
200 300 400 500 600 700 800 900 1000

Wavelength (nm)

X4 e OB R s

o 80 Vet needle) T Venesdie-plane)
E B Vepsneedieneedle) 1 VPD+(hzedle-plane)
2 & Vopneedenssdis) 2 VPD.esdis-plans)
= .

= GoiMeasurlngllmlt

o

>

-

> P

g 40— _ %

[=1]

]

=

g e

c 20—

2

o

=]

X

(1]

3 o [ B B N N

m

00 01 02 03 04 05 06 07
Pressures ,P (MPa)

5 SFe I A Oz Rtk o — 15

=

4. MR

(1) BAASLZ b X 61T, HEE LK
RS tﬂm/XTA%%wTMELt\
BTG & #HEn D OFRIEHE R Y
v MIEIZ K DRI AT VRO HE
Zad, RAKOX T, RVATLAEHNWD
Z LT, MEREOEIRFDRIANT K
NOMEEZBH T DI 2R L, ZhiC
K, HAFECRAT /R ORI EA O
AT MAERKE L., OXFRIHER
EEBRFNTEDLIITR-T,

(2) ZEMm iRy et X 712, I
A //\"/I/XJTFEDJJ[JH#@JB TR D F
THEE BRI ORMZ L, BLO23%E L
SHWHOA N —JEBERT, £, T
OB NN ADFEREIE N AR & R T 4 LA
EHFOT 4 ZIT X BRI R L TR s
Z8ITRT, TDX I, LKL
fi143 tﬂm/XTA%%wé LT, fEE
é?%fE%FﬂEﬁ~_/\ﬁ¢l/f; . ZEM R T S
ZENAREE R EEM R MENSSOE
PRAE %t@@@ﬁﬁf%éiﬁ Tl
e B, RERFIEHE R 3 5 EE D [E L A%
ENH DA, W8I T L olT, ER
TR L BRI O E— 7@@%%%%5&

1 % BB VAR PRI K & W S RO 8 1
<, 2 38 B LIRS E 00 B 1 X AR e 2 L gl
LTHEMLTWAZ ENbNnsd, i,
HRCFES AT ML ORFIN D, ERE
DOEALIZFES L Z ERbhoTz,

Position A

y%(a.u E
T

=)
T

‘ Position B

emissibn intensit
o o
— .

=)
T

\
1 | !

|

| h$ |
oldet W i Lol
200 300 400 500 600 700
Wavelength (nm)

K6 EREGELEAY v hAB TOREA
7 kLD —4F)

Lg;ht

OF 7 4% (ii)y7 4 7L (ii)R7 4 V5
7 FERRPEE A oL A EEEINEE D E Sy
W$AWX@XFJ%7@&WW TR
G D —1pil

Light emission intensity (a.u.)

0 10 20 30 40 50 60 70

PD current, i(mA)

X 8 RISV A DI & B O
ESIE



X912, HIHME VA EEEE LA
T®m$%t®%¢@%r¢ R X5
2 A LERIL, ERT D HBEERSBIN S,
ZHIEA MY —<EE Y — X EEICX G
THHLDOTH D,

¥ T\

L

Imm imm imm

@BFEME  (EEREERF)  (C)EELE®S %)
X9 L AR L SRR IR R O BILR

(3) HEALHEIZ K B EREERE EREo

oz, KRpMZEf 5 ﬁ”\tMEJGkTA%E
U\Tﬁﬁeﬁ‘ﬁ%é’ R TE5 L9512
7R T2, mﬁ%t®ﬁfi b4 GP]
ThHY, /42®%@%x#%fw E e
2SSy iRy e Rl L& 9 5 2 & T, GE
ORI ZE LV REICE RN TE 5 2
LT b, FOTDOWGIREZBFE LT,
X 10 X, /A RAALEEGO—HITH D, [F
X(a) X AL L ol TH v | FX(b). ()
LA XM EEmRL CWo2ERTH D,
BAEAE R TH DA (C) & ALBERT O [F X (a) &
DAL NRE ST, /A XU LY KE
BB EMHICEDLIZENTEDL L HITR
otoﬂlllz R 7 4 VX R EHRT
S VE B T KD EM RIS F DFF
¥ % & mvﬁﬁf%éio |58 JE b 4
K OVENE BB L s R 2R,

(a) B /L] (b)B L33 1 (€)B ALHH 2(J %)

(b)R L33 1
10 /A RERFEWEGALERDOfE R

(@R JLER ()R ALEE 2(Ji )

(a) BIR (b) R/B

B 11 ZERS RS LB O TR b

(@) BIR_2 {1k

(a) B/R_4 fifift:
2S5 fii 53 A4 0D B L T 44 UL FL

(b) R/B_4 fifift.

12

X 11 {Zx S35 L9, 22y s
DOBE LT AT, POMETED
FORTAERREELL TWNEINLED LD

RIERENEZRHERICHIRE TS X 91T
@otoit\:®i5&$%&ﬁ§%@@

T— X HEBTHDN, WITE DRI ik
25X oic, K12 [ZRT ko, MmEL
Z2MHbH D VT4 EIER A TE D L5 4L
BHEERE LT, ZhiCkv ., XA
ZEI R FOIRE D A5 5 2 & A rhe
Elpotz, ZOX D T AT AL HBAL



By AT AEMATDHZ LT, T /RHRE
HATZF T <, BEFE L OB 0 A Aoz
ROHk - TER MR X OB 45 - e £
H= AL EFFEICRFI TE D L5 o Tz,

(4) H BRI E ORI T ok
W NH RIS WA I = X LREHe
Mekx2 W & Eh T DS, M FE O
DOREFEE | &z A OB MREDL T 72
LICHABERFERRELAEMSE D Z &0
TEIEHEFICEHTH D, =T, Kifge
T N2 TADED Y RRYT ¢ FITktT 5
AR N VEEEERE R IEF (RN LT
HL.N2 W AMEIREIC X DERD BT e
EombrBitLiz, ZO#E, 0.1%D N2
HARA THRIEHRE T EH L 3%FEE DR
A TIXEVINE FE MR K - T3 Im eI
30%NFRE A BT D Z LS MR o T,
1312, Ne W ARG EITKT DR A
MV DOEALD —f % RT, £z, 14 |2 N2
HABREED 0%E 3%DLEA DRER L
T 4 NBEHFET 4 FE RN TLER S
DB ARG LR E T, 2 b DX
5. Ne HARBENEHNHZ HI1FE,. B VR
RIOT 4 TR T DAY S VIRE N E&H
L. FEHUCxt3 2 7 @ &k o 3L iEEk b
WRTDHZENRDND, ok, MKIXfThd
BRI REICRT D LD TH D,

N,:2nd Positiapectrum
s i1
25—

(L
20 i
25 | : N, 0.1%
20 ‘Jﬁp“(\‘m‘w‘ | i by "“""“1‘“\"’ o WW»u“\u)‘;n‘“\\:‘M,{m\“i‘:‘rﬁh“m‘
30
S5

N, 0%

b s S b AT b o
;

N, 0.5%

Hl ;‘Mw‘.»‘ IR ot

Bl N, 1.0%
) ] o

Z0 T i ; T «4:“‘\‘ e A e e
[=) A
B0~
B hit N, 3.0%
0 hthied DY gwﬂ i A A,

| | | | |

300 400 500 600 700

Wavelength (nm)

X 13 Nz T ABEARICHTHREALT b
NDEA

5. TR ILE
(WFFERERE . WHFE A M ONEHERT FEA |
ES )

(MR sC) (FE 1)

@O M.Hikita, S.Ohtsuka, S.Okabe,

S.Kaneko, Insulation Characteristics of
Gas Mixtures including Perfluorocarbon
Gas, IEEE Transactions on Dielectrics
and Electrical Insulation, Vol.15,No.4,
pp.1015-1022, 2008 4F, A

5 mm

©IR7 4 V5

@F 74 ¥ L)y7 4 vZ7e L

5 mm

@F 74 ¥ 7 4 Fe L QFR7T4NH
B 14 Nz ARG BT D EIOEZEM

o3RGy et o2t (L 0%, T 3%)

(FFE]) (FF10 1)

DI HE | SF6 1 A HER 4y AR FE e D 22 [ 4y
i 5y Yo A% M AR AT I & D B RE DR ET .
Rk 21 FERFRAERS, 2009 43 A
17 H-19 H, #Li%

QEARIEKR, 2255 T K 2 Al E A
2V A EFINIEE D SF6 7 A Wi oy s
IR EDORRET, K 21 FEK[TFERE

£, 200943 A 17 H-19 H, FLig

@K, TA 7L A PD BlGDZE[ 4y
oy e X 2 B RE, ER TS - B
J1 s =L F—EA RS 2008 4 9 H 24
A-26 A, Kk

@EARIENR, BMRMEE A /L R BRI
@ PD BIG D22 S iR 5y JEIE . TRk 20 4R
HARBEER S TUN SGNE S K2x . 2008 49
H 24 H-25 H, K%

®  Shinya OHTSUKA, Time and
spatial-resolved spectroscopic
measurement system of PD light emission
and its application to observation of
PDs in SF6 gas, IEEE CONFERENCE ON
ELECTRICAL INSULATION AND DIELECTRIC
PHENOMENA (CEIDP2008), pp. 439-442, Qubec
City, Canada (2008)

O HE, Ak 1 L2 & T SF6 A
A HE Y R LS O 22 [ S RSy e E L O
AR 20 FEEE AR EER S, 2008 453 19
A-21 A, fEkLERY

@F LA, CF3T A AT 31T DB &S
XD RA R ORREE. TR 19 48X
FRFSIUNSRE S K2, 2007 429 H 18
H-19 H., BRERKT




@ LA, ffxzkia B L L7 SF6 4 A
FER Y LR AT AV ORIE., Rk 19
EBERFES BN VX AR
2007 4£9 A 12 H-14 H, NP LEKXY

OKZE (B, H oy EBLORERH - 224y
R4S SERTE o AT I ORESE L SF6 4 A dlk
BRI ~OMH, FEk 19 FERFES 2
KE R CH, Vol. 1, 2007, P38

O L WK, RE M R E > AT M
X% SF6 T AFEHRGOMF. ARk 19
EERFS 2EKES BHERSUE.
Vol. 1, 2007, P39

(&) G1R)

O K& EH (OrHBE) | 6 HARBRIH.
LR AR > 7HAF Vol.2, 2008,
p32-42

(PE M PEME)

ORI G2 1)

D4« 0 i EEFE e H 5 R OV i
I . KEEH, TR, R
MERIZE « JUIN TR

FEAA : HEEF

F5 : F5FE 2008-271606

HIBEAH B - SRk 20 4210 A 22 H
ENAORB] : [EN

@A« WEIHCE TR AL
W - KEEM, PR, U, PR

B3E
MERIE © JUN 3R
FiFE « T

FK5 : HiFE 2008-157586
HEEEAH - 2046 A 17 H
EWNAL DR [EHN

(& Dfth)

R—DbR=
http://epower.ele.kyutech.ac.jp/
http://epower.ele.kyutech.ac.jp/comm01/

6. HFSTHHA

(D) 5=

K {ZH# (SHINYA OHTSUKA)
JUN TZERS: « REFBE LFWF5ERE -
B

WFotE &+ - 60315158

(2) W58 5y 37
L

(3) EEEMFFTF
L




