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ABSTRACT

As both insulator and energy storage media, de-ionized water combines the
advantages of high relative perminivity(is about 8(), self repairabitity, low cost
and ease of handling. However, the application of it is restricted because it will
freeze in low temperature. To expand the application of it, it’s very exigent to
solve this problem. It’s fortunate that the freezing point of water can be decreased
when the ethylene glycol is added. The changing of the freezing point was studied
when the ethylene glycol was added, and the electricity performance of
water/ethylene glycol mixtures was also researched in this paper.

Firstly, the electricity performance of de-ionized water was studied by using
coxial transmission line as experimental equipment. It’s showed that the relative
permittivity is about 80, the resistance ratio is 12.58M Q * cm, the average
breakdown strength is 112.18kV/cm when the average breakdown time is 5.77us in
normal temperature, It proves that water is good at ¢lectricity performance,

Secondly, the electricity performance of de-ionized water/ ethylene glycol
mixtures was studied. it’s showed that the average breakdown strength and the
resistance ratio are improved obviously while the relative permittivity of the
mixtures’ is decreased a little in normal temperature. At the same time, the average
breakdown time is prolonged. For example, the relative permittivity of the mixture
of 59.0% is 71.26, which is decrcased 10.93% when compared to the water’s; the
resistance ratio is 35.71IM Q@ - cm, which is improved 2 times., The average
breakdown strength is 142.81kV/cm when the average breakdown time is 7.31us,
which is improved 35.20% when compared to the water’s. Seen from the
experimentis, the average breakdown strength and the resistance ratio are increased
while the ralative permittivity is decreased when the concentration is improved.

Finally, the freezing point of de-ionized water/ ethylene glycol mixtures and
the electricity performance of them were studied in low temperature. It’s showed
that the relative permittivity and the resistance ratic are increased when the
temperature is decreased. Furthermore, the freeczing point of the mixture is
decreased when the concentration is improved. For example, the freezing point of
the mixture of 59.0% is -39°C.

Key words: de-ionized water/ethylene glycol mixture; relative permittivity; water

transmission line; breakdown strength; breakdown time
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181n{r, /r,)
H:
329xe, (28)
' 181n(101.65/83.4)

5.195 £ £ 2195 % ¢
C,=2 2 dal +2 L r (29
2 -'; 18 in{101 .65 /(83 4 - 8.6/ )} 18 In(101 .65 / 30) * 18 In(101 .65 /5) 29)

_2.’:195 £, ) g, . 2195xe, 329xe,
18In[l0LG5/(834-8.6l))  18In(l0L65/30)  18In(l01.65/5) 18ln(l0165/83.4)

NH e S BEARRT A R .
TR (R S R R B T S xR 0 AR, L ALK

(30}

R="L 1 (31)
P, F

sl B HSREHAT R R ARENEE. SHIESER, S R R Ry & R
o, BNESBHEAHEXR:

o {101
- ——|=9.64x10™ (32)
R WRET L Yy ] e
4 fe il 101.65
R, = d | 2 (33)
: (1:: 2r(9.68-0.12r) 206195 = 834 )+
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1061.65

R, =1 +2=00970 (34)
7 30
= —L 10 1085) 21850 (35)
2wx2195 5
R- 1 - RiRR,R, (36)
i + i + i + _1- R2R3‘R4 + R‘IR3R4 + R1R2R4 + R1R2R3
R R, R, R,

AR Lk ok RV MathCAD * 54k i B AR BT i BB B LpsMI 21
RFEEBTAN, GEEp=1258MQ * cm MBI BER ¢ =80, A R-wat=10.54k Q,
FA C-wat=8,5nF. TiEs RLC {878 R-wat=0.26kQ, C-wai=8.6nF, A NIt B LR
MREEFML. FETR RN RER S RN 5.

§3.2 HIHREELHT

BERT A AR TR, SIMERSMEZNAES U, FEE R
SIS AT RN
EQ)=Urint /)] (o irir (37)

R B WAME RN r WHRRE. B (37) W ASMEZ L7
X, @A EFREBR, H¥HREK. 8T AMPEES n KT RERERN I,
DL R (T80 2 B SRR PR M B K, M ERAE T e AR 4k P R 3R 42 SRk . I 4F
B2 [ H B35 R AR AR i B 3.2 R

saspa , 92 T T T .
€0 —
g
L2
%« se —
- 38 -
=
[0}
4 - \ -
L \M\ e
E I \\‘
M. ! L J 1
4 Y] v Y 10
Lk 3 ¥ cm 16143

32 A LR IR R R 2 R R R

® 25 ®



BEpREEAANFTFRAERENL R X

BB S TEEH—RE®R: fRRGHTFRRANERRETIRNAS. £45%
BehpE i s, Bid® (37) B8 BEAEK ENRISRE L ERRNREEH
E(t)>2E (r2), Bk r>2r,, TR r=83.40 mn, r,=101. 65mm, EJ A% LR, Hit
LRPMEH T RAEEEEE, ZEME.

FIUR Ansys 7T EABSBUR ;R SME 2 RV 10 R AR SR B 2 A0 . B ST IR TR RIR IR N 48. 7%
FRA G E S e =73.67) . WREIRBEEY 150kV I, MLk AsHE e
SAFME 3.3 FiR. HTHERENEERGH, BERIMHMESEN —LRE#HIT TH
o RSN 700 25 B K B A B R SN R RS R

B 33640 WESAREMEERK, K 115kV/iem. EASERERZ RS,
ER—EEATRESRIBRESE, h—B49%. ARBAZETSMHEAT N E RS
gigiE, FibEAZ MR HEEE, RIETERIRPEFREEEHLN PR
MARKEEFS, ATRIET SRARYTHRE. R, B5BEmARREESM
KRR LR KTTESED, FALhTLREHBBERR. REETFER,
R FIHRAN ERREFHBOME (8 LCMartin AR50 , 1 r<2ry, HER
M B E B, EiKAREESAHHAREREAELT .

T

B 3.3Ansys BUEUK A RAEMER A SRR 555 76

oA D AR R S R Z BRI RB A . IR ANSYS BATTERL
T LA REIGEFE 5 MRUEBNEREANMTZ RN BEGH A, FRTHE 34. B
3.5 4 THIBHIE R RIHBE 7.
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R BB RERAN:
D=¢tE (38

Hoh. DAMABER, EXAGEE, HERNRE. BTEKN RS RTRER
EAE A REFERENREL —HE, FH b TR FEAARR B SR K TS50
XS RE S, BEMSETHBRISRET K TRMRPREHRE, %45 0HRaHmE 3.5
B, BTRERREFERRE, FHKARPEENESEERN RS TR
L.

34 BAMEARTMIERLE 5 MU Ansys
AR TR AT A s 2 A S0 B LS 4 A R

Outer Cxlinder A i it '
\ ﬁ 3 img{ ..{_“{1 '3]!“‘
3.5 Ansys BRI MO BHE RS 350 6

ARERN AR ERFT LR EFH TRBRETY, BENSEETRETHE.
ARAEE, XJLEBERA Fenneman Al Gripshover™ B3| H3E555 F 005 Fr e tlat By
M {E, AR AR, M~0.60. KA+ BRI 5 598 5 7K 284404 75 B B [B) 3 2%, 1398 ANSYS
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BRI HES R PANERER L RRE RN N 1780em’, T35 HIFIEHITL
B-0.10. A TIREARE LR AN TARBHESLEDT, KA BEREEBRER R
BRMAX T RN B ERBE 7 RpMSE. w Miller BOKEERATERY, KA RE
iF Bkt FREERAT Y.
F= 060X PU8x A M0y 39
B, AAFERGFENEARER. X FARGAEDNE B RARFRE, WmH7Aar
ik eus B, B=-1/6. BIBAR (39) , BRI UASEHIMEAR N FFMERLERIRE
L TR ENBRAD.
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FNE ZBTKREBTK/Z2E
BEARMEATERR

$4.1 EZRT/KEHERLRIR

B RLC BB LR A C-wat=8.6nF. B R-wat=9.26k Q, LB /K SIAEXE 0 %
080 , MIFHZIAN 12.58MQ - cm. B 3.1 BEEME T RSB TR HEN e
Bl 4.1 iR,

Kt
K_Linear f
COUPLING=073Q . ... &

B u ! I
L2 |
T 6uF 41 z?.eNmH
{
]

B4 | ZRMEHaKE
SffferaAdr LA 6kV Y, i Pspice XM 4. 1 RSB TRMBRE

W MR AEREERNE 4.2 iR, MEERAIMEHK LHRRBERBNE 4.3 5

. wvoltsge 50:V/div .
e

i

time 10ps/diw

B 4.2 PSPICE BIEIRIE IR LAY IRk B

voltage 84.6EV/ div
Y Y R
I :

PRI

P SUT
time 20ps/dew

43 RREHNEWE FRa kTR

1 4.2 WTRIHE MR L IR sR FE Y0 88KV ik TR & [E QY A1 20 30 9.6us: I 4.3
AR L E RS A S6kV,ik B KRBT IAIZ00 9.8us. BILEET T4 24k

®
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EE T =S Tk, ERGRASLRE REAYEH.

FHEETKEMEF, BEEXT IMQ cnj5, EFE (427C) BET 5 H#T
FEELELFE A 15KV, 20kV. 25kV RS FER, HAZETROETRE, TFREREXN
RHE S E (IEERE) MXER.

LML ARNBINEETAOEFREERME 4.4 FiT.

-

voltage 496XV /dw

L abmv

time ﬁu/cﬁw
B44 EZETFANGTRERER
EHARBRBETHRTRREFER, N LANSERBRBUSTREE VSRS

HETHERER. MLREERITLR)E, BRBENME 4.1 F0r:

41 EEFAKEFTREIE
W Tyl T Rt FHEH TR BT
(kv) HE (kV) HHH (as) BHE (us) {nf) {(MQ - cm)
15 177.74 7.23 191 8.6 12 .58
20 192.78 6.44 1.49
25 204.74 577 1.28

Py E . T o AT e BE A A R AR 4L R P A Al R 7 R R R AR A
FE 45, B 4.6 BB 4.7 B,

oo S~
) * ‘.“""9' :"""'V. " * R » 1 x n F) =
wokage of chargeky
4.5 T35k % ey FR B 72 B WK A9 38 L B 4.6 FHi TR B R BB ENEL
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T =]

AN

\\"20.1 A

- ©
N I

affective time /ius
o =
bs 1

PN
Lo

39,1.28)

N

T T v T T 1
18 1% 2 2 b2 »
voltage of chargaX&y

=

B 4.7 T35 % Rl B 7 e o B TR 4

FRERES, BIEBERBHEER 15kV. 20kV. 25kV R EB FARBRAERHRE
S50% 197.01 kV. 201.96kV. 215.82kV.

HE 4.4, B 45, B46. B47RE 41 T4 PROEFHERERSER KT &0
K, WFRHERESN 25kV BERFHETEES 204.74kV, B 20kv BN FYHFRER
6.20%, B 15kv MR FEER 15.19%; R, FHAFERE . PR3 50T 6 R R
BEHARTRD, WFHBER 25KV HEFHEFRA. FHBHRNETA 5.77us.
1.28us, B 20kv RH#ETERE . FRF B RSB 1040%. 14.09%, 5 15kV
BRI SR ). XA R 5 B 20.19%. 32.98%.

TR, ERFAATBFORERENS, MERUEENYAIR R aNEES
BFANGFRERD, ANGFHRSENEEFKERBRETNRRND%HEE.

§4.2 FBTK/Z-MEREWBEEENTRHR

TEHRES TARRERSE K
U K_Lner £
GURERET e ZTNEES SR —
S 48, TRHETR A WA B, BB RLC | 4 e
 wd |4 uy RnH—Lu nm lcm
LA fEE N RE A ook -
? J&u iw 7wum |m
C-wat=7.920F . HF R-wat=15.5k | i
0. 3.1 HEERATIHR | ‘ﬁ __J
L

X 48. TREB A W LR M FH
HEEME 4.8 FR. B 4.8 THSHABA
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WAk AR P BB Sk I, REWKEELF. A Pspice X & 4.8 FiRM
B HTERE LG SRR E 4.9 FoR, BERBAEMENR FNREY
EHEEIE 410 iR,

* j "\ .\
e ] ‘«. | 2
2 ; v 1 il
% i ) 3 >
e T L 2
% : \ | I e 2
ERT e B
LY \\ f Ii‘ - l A :
| / \v / . S S
SN e
B " :M mps]di'um s Sour ™ . o 'ﬁme low/d'iv
B 4.9Pspice IS L ABEETY B 4.10 LB BMAERE Ho R R

g1 B 4.9 T ANt iRk LS B R LY 4 74KV, iR B0 (E fL R R ) £ 9.9us; B 4.10
F] 44 SR b e B IR ETh 72KV IK BN (E i IR 0T RIZ008 10.2 ps. BHERBIATAD: HM
AMETIRI RN 48.7%ME B FRK/Z MR AHE, ERLERALRERBYE. SREW
ARERENENERSERERERHEYEN.

§4.2.1 BEARSRAN GHERENTEHRR

BAENSTIRSHOEEMER MBS, JEEERT 10MQ - cn 54 MHATAREK
EREHMNEFER. ITETHSEEFKBAR#THER, ANRELFRE, &F
REAEXEESHREERNRR, RIS RENRSRIYBITRERES 15KV,
20kV & 25kV FREFER. RGRM RLC (WEARKE FARZMEERBE, R
RAFRE MM A AR B L EHELSRSHRENXR.

AARMZTERBRET, WEHD 36.5%. 48.7% . 59.0%K 7T12%MEBFXK/IL_BES
RS FEERES HATHE 411, B4.12. B 413 ZB 424,
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woltage 49 6EV/dw

[ A FNHOU RO

time 4ps/dre

[T SRR

B 4.11 L E 5 36.5% RS EMGTFEEE

voltaage 49.65V/ div

T OEEETY

B ey e g

time 4us/diw

B 4.13 W E N S9.0%H BEHNTTFREE
FRE, W FEMREMEAHE, ESIMAREETHETERGFER, HHE %
REBITREAEIFIAARRBETHERER. ITREE#TLERE, BERED
36.5%. 48.7%+ 59.0%K T12%MB AW ER KA AMRE 42, K 43, R44 KK 45

voltage 49 6EV/diw
v ep s e s R RE

£

i

{

H
time #us/div

B 4.12 R A |RIBHBSBMETREE

woltasgs 49.6kV/ diw

414 W H 2% R S MG A

FioR:
RA2WEH 65 ARG FLRIE
Yk Ry d Ry FHH X FHmE -1 1 PR R
(kV> BE (kV) BE (us) B (us) {(nF) MQ + em)
15 200.94 7.73 212 8.06 15.63
20 214.18 6.67 1.62
25 221.09 6.20 1.39
FAIWEH B IBHIR A BEF LR MR
FHRHE PHHT ek THEXK TR TR E
(kV) BE &kv) HE (us) R Cus) (aF) MQ «cm)
15 238.11 7.89 2.22 7.92 21.74
20 251.67 7.00 1.67
25 268.36 6.35 1.52
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£ 4.4 WEH 59.0%MIR W T LRI
R dE R ki Tyt g At ia] FHER TRy gLt

(kV) B (kV) (us) FFE] Cus) {nF} M9 - cm)
15 240.16 8.10 3.10 7.66 571
20 260.63 7.31 1.88

25 274.43 6.44 1.61

R ASHERD T1.2%NiR AT F LR LR

Rk Rk Rg ki FER TR FRyeamE
(kV) Bk (kv) i E) (usd e (ps) (nF} (MQ * cm)
15 244.01 811 312 736 2001
20 267.94 737 192
25 27872 647 162

KRF, WEH 36.5%. 48.7% 59.0%K 71.2%H IR SWATHEE N 20kV B 5
R F IS Bh 220.82 kV. 256.21 kV. 276.21 kV. 280.67 kV; FEFRHAE S 25kV 1
Bedr ¥ BESHIHN 232.82kV. 286.01kV. 292.34kV. 298.56kV; YRHEEH 36.5%. 48.7%-
59.0%F T2%MBEHAFEHREN 20kv NHBEHTRIEIFA 6.82us. 7.38us.
748us\ 7.52us; CERBHERD 25kV WHIBR B ENE 23N 6.52us. 6.58us. 6.64us.
6.76us.

BERPIERE: EXHBEN 206V, 25kV F, F5 5 b ERERE BB 3R
FHE 415, & 4.16.

o
- TL28T84
E ./ o
/ Ll ] R e 2T
» ¥ 7m0 ./—/ﬂlmm

azamen (407,200.39)

¥
]

averaga valtage of bveakdownsky
§
vokage of
y &

'/CIWﬂ

2] ¥ Oesmiem

Y T T T T T ——

——— v T T y T 3

* o = = = o L4 n s k-1 “« 45 2 E-3 a » kol k]
concawalicn of V%

conceriration of mbdure®e
B 4.15 ZoEHR R 20kV B 4.16 Rk 25k v i
i ¥ R E 2L 5 L AR R I ARk

HAE 4.15. 416 774 EHAMKERENARMNREEEET, BydiFa R
ERF AT, RsMEFRENARMEEN. WEFTBREER 20kV 8, KEH 71.2%
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HR & W B B RS N 36 5% MR AR FHIEFRERA 25.10%, BRIEA
48.7% B AWK TFIgh T R LR 6.46%, BIRE N 59.0% MR APk FRER S
2.80%; TEFEARBIEN 25kv N, IREEA 71208 5K FHHF R EBRIRE R 36.5%/]
BABKPE 6 FRERE 26.06%, BWRE A 48.7%HRERITFHH T RERS 3.86%,
BIREN S9.0%MBAMN THETFHERT 1.56%. M. EHERAKAET, @il
KNBEHMRETTURERESRAEFRE.

FEFERAEN 20kV. 25kV B, SEHyiti 5 B AR B AR 2 Al TR 417, B 418,

- 150
M.3TIN "

7 } ‘Bﬁ,;"i_)/ 6454 =] ’/(’71 2847
§1.: { 2 (83.0,044)
§ E 6404
& 714 ]
5 E 6.5 4
¥ 704 % URTA8)
[ ]
£ 05 E 01
[ .
Ee.v g 525

674

264 visesaam)
se

T T T T T T T T L 1 T T T T T ki T T 1
$ 4 45 %0 %5 s 65 0 75 ¥ 40 a5 S0 5 & 6 W 5
concentration of mixhire/% concentrition of Mbdure®.

B 4.17 TR 4 20kV B i 4.18 FEEEERFE 24 25KV B
TR R 3L 7 5 i} e R B A4k

i 4.17. B 418 714 ERFRERBEMRNABERET, FRETHBIEER
BRI RTELK, FEBEERERAGRER . WERRBE 20kV B, WER 712%
HHR- AR FE B 7.37us, BIKE A 36, 5%KIR & WK TR T F i R K 10.49%
BRI N 48.7%HRA W E K T B RE K 5.29%, BN 59.0%H B & B K FHHT
PRI EE & 0.82%; FEFTEAERIE 25kV B, IREEA 71.2%H0R & H I F 6 6.47us,
B 36.5% R AW Tt TR R LK 4.35%, BOKRE R 48.7% B &R M F-HEF
B A REK 1.89%, BIRBEN 59.0%H1B S W FHE FH TR 047%. Hitk, FEMARLTE
REE THERENARRASRESEE TR ARERNAZK, NEMANBRETEE
BRI AL EEREHET .

FHTFREN 48.7%H 71.2%MRSHN TG T eRERRAENRLHE 419. B
420454,
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7 o9 M 200 ]
2 ] ATH s coneninaton p : %m_‘ -

> 7 % i /ﬂ
E =] 1{ =14n %
g %, /
- § ﬁ .

b mAn L ﬁ“ 40)

H * 1{de ™ -] " 16 1imaﬁ z -3 »
Bl 4.19 REEHX 48.7%RT Bl 4.20 0 T1.2%0 5%
B IEREFE B R R AL e, Pl B 70 v B R 9S4

B 4.19. B 420 B4 EHFRKRET, REBERBRSBOFDTTRERS,
BB EERIRE SRR T X TR, 48.7%M /R AW, TEF R R A 15KV, 20kV
B AP RHSHE RES BN 238.11kV. 251.67kV, TAETREHBER 25kV b H P ok
4 268.36kV, HLFEFRBAEN 15kV. 20kV R FHE 7B R 12.7%R 6.63%;
3T HEBE A 71 2% 8B AW, T3 A R B 15k V. 20kV BT 15h T RS 510 244.01k V.
267.94kV, TITEFARBE A 25kV B EEHEHF AN 278.72kV, HEFREREN 15kv.
20kV W EHHTEESHER 14.22%8 4.02%. TR, EARKET, REEEER
BABYETAERR, RNERREENMRT YT B ENEERS.

TN 48.7%8 T12%MBEHRN FHEFHRIMTREEMELHE 421, B
422 5.

824 (15,811)
-

”4 LT

»
e 48.7% of mbdure sdhseniration
784 70
T84
T44
144 {28,7.37)
1.4 &
H H
-
5

104 {28,7.08)

=

&2

35A4T)

T v — T T Y R e T R
" " 1 2 z » » " " »w » k-3 » »

woltage of charpakV voRage of chargekV
B 4.21 0 48. 7% HE B 4.22 M H T1.2%5E T
(e 8 7 o L PR B4 B BB FE vy B PR R AR AL

B 421, B 4.22 0[40: EHEFRRRET, REEERREABRN DT RERE, o
FREEHRRESHREEENNEAEY. WM TRENR 487%8 5, EREAE

B/ 336 W
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% 25kV BT E a0 6.35us, KRN 15kV K 20KV WP EH TR 55
8358 19.25% 9.29%:; WFRE R T12%HN8 &3, FEABHEN 25kv Py el
% 6.47us, HCRBBEN 15kV K 20kV B § P EHFE R 2L 20.22%. 12.21%. H
ST FEHRKKET, REERRNESREBENREAEST. |

TEVE AR 0 48.7%- 71298 T3 280 1ol B FE s IR HUBRAL A B 7 T 1) 4.23. 1 4.24,

23

224
é 204 .
184
2
% 7 @9,1.87) é 1;‘ .
:: : \u,uz) 184 \3’“""'
" 1 1 » 7w P 14 1'5 " 2 2 A P
vokags of chargwkV voltage of chargeXV
4.23 IR 48.TRETH R B 4.24 WRHEEHR 7129 H R
I} (R 70 i e TR A 3R AL B PR A L B Rk

423, 424 T4 EHERKET. RTHEESRE, FWARRESE. mx
FIpE R 87%MBEW, TERRBESFIHN 15kV. 20kV, 25kV B FE5 T8 5 5 4
2.20us. 1.67us. 1.52us; XFWEN 712%0HEE, EFBBESHA 15KV, 20KV,
25kV B E XA S P 3.12us. 1.92us. 1.62us.

FEFE RS FI0 20k, 25kV B, EE R RIBEREREILHE 425, H4264%

1904 ﬁ‘;‘ i) 160 4 "‘;;;:)—‘_‘:nu,m
E ] é 150 4 waren
i 175 4 é
) e Hazeam .

1601 8,182 s

M S T A T A REASF M T TP Sk TP e e A
oonosntraticn of mixhre/% concentration of mbxiure/%
425 e B h 20k V T B 4.26 Fe R A 25KV B
AR BRI FRL , B RERE AL




HpHEERKETFRERE B X

M 425, E420 Fil: ERRANARRET, EERERNNA, FWH UM H B
WA, WMABEEA 20kV B, RER 71200 RSB FHFUNE R 1.92us, HKE
A 59.0%- 48.7%. 365%HIEE WP TRHHEREMSHEK 213%. 14.97%. 18.52%: %*
HEEN 25KV B, REH 71290 BERNFHERE N 162us, HIREN 59.0%.
48.7%- 36.5%EIREWHIT HH BEHE A LR 0.62%. 6.58%. 16.55%.

B 4.27. B 4.28 5 R4 H T RN /v 60 SR i PSR B R B R4

1
1
14 LALLM E 1 M, e
» 1) LELRY T2 T
3 (a7, T340 354 60.0,35.74)
17 ;
k] 04
™ g
3 (53.0, 1,28) 2
714 o 3 54
3
§ 7. E “ TR IE
594
. ® M2, wan
Py B4 ey
T T™"T T T v 1 ™ T T T 1 T T Tt T
Ed L) L+ 50 5 1] [ T0 ke ] o 0 [ 5% 55 ® 53 0 B
eoncantration of mbdures coneehiration of mixurs/%
Bt 4.27 AR AT L BORE IR E BAEAL 4.28 FIPH BHIR A KL

B 4.27 5] BUE - B BE I BOVE S A AR AR AT BB 3 08 BT F Mo 2498 59.0%
RSB A BE RN 71.26, LIRS 48.7% % 36.5% LR & HEHIHRRT it 5 451
W/ 3.27%. 4.96%: WA 71.2%0 RS MR A BEHCh 68.47, HLWREE Y 59.0%.
48.7% B 36.5%HIIR & W AR A E B BIRD 3.92%- 7.06% 8.68%. W, AW
LB SRR SRR A S ERIR, EERSHIRERT R, BaRmAa
B TERE.

FIRT B 4.28 T 40 BEWMRPHERMRABRENABTRA. REY 71.2%M8
AWHIFEEE Y 40.01M0Q «cm, BIREER S9.0%ANEA MG K 12.04%, RN 48.7%
B SR 84.04%, THWRED 36.5%KB &M EMERBAT 1.5 .

HEL LA R FK/Z-MESHAARENSTRE. BERENEL,
REWHMNABRNFENA TR, EREENEFHRNEHELY. AN RREES
SHWRGHNGTRNE, REEEEN, BB TR, (B7EE 58 meE p
7.
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§4.22 REMMILRAIREBEEMKETR

P ESRBAIRERAHEAFEANEIMF TR, BReWEdHRESEERT
Hopg XEINREE Y. A TERRARTREETHREARNARRETHIRANE
W, FBATSRESEEEEAGFLUREEND 7L 2R SRAELBREN R, ERBRAIESN 20kV
THESERFA TRAROTFEE. X B H % B E R 82

ERGHAMERE K d RLC B HEXN AR 68.47, AR 40.0M
Q »cm) ILYEN, FEOLAMFTHRITRBEES 20kV MGHFLE. RN, 8T RLC
UENRBEERA AR BE, CIETRRE RAR A 5 SOk B I R E AR b
HERBHKREA 71 2% NREBNHFTRE. drFRE. XA R H A R R B Rl

K1 4. 6 BTR.
4.0 FILERERAMNLF BE, HFHE.

AR Ao 2R i AR B IR
BOM WEBE (V) | HERE (usd) | BEYTRER | HEZMO o
& &% & 267. 94 7.37 68. 47 40.01
15 s 223. 34 6.24 67.69 3774
45 4495 208. 12 6.16 67.69 34.01
& 90 S 197.96 6.01 67.68 32.05
150 4p44 /5 196.27 5 % 67.68 3115
ik 450 s 192.89 5.91 67.74 2.53
720 SribJE 186. 97 5.80 67.92 25.66
% 1200 48 189. 71 5.8 68.01 24.81
1800 4-4/5 148. 66 5.84 67.91 %.29
* 2400 2Bh/5 184.43 5.79 67.67 T
3000 46h)E 188.66 5.85 67.69 24.28

B3R 4.6 TT40: BEENEEES, BERNGFEE. SFRREEEERSERANN
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