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On-line Monitoring Data Processing of Capacitive-Type
Current Transformer Based on Time Series Analysis

Abstract

With the increase of rated voltage and capacity of power equipment,
higher rehiability of power system is expected. The on-line insulation
montrtoring 1s of great importance for the fault detection of the equipments
and the reliability of power system. In order to realize the on-line
monitoring, it is necessary to improve the monitoring system and analyze
the detected data synthetically. Because of the influence of some factors,
the on-line monitoring data processing of tand is very complex. To get the
relations of these factors to tand and find the insulation condition of
equipment from the data, a method based on time series analysis is
developed for analyzing and processing on-line monitoring data of
capacitive-type current transformer (CT). The main content of this paper is
as following. :

On-line monitoring data is easily to be interfered in the course of
collection and transmission. In order to solve this problem, data filter
analyzing and processing methods in time and frequency domain are
introduced, and the sliding average method for preventing the interference
of impulse is improved. The results show that the algorithm can effectively
improve the smoothness of signal and it has better effectiveness.

In order to find potential fault or insulation defect of equipment timely
and accurately, on-line monitoring data should be forecasted. The method
of time series analysis is adopted in the paper, one-dimensional,
multi-dimensional and simplified multi-dimension models are used to
forecast on-line monitoring data tendency, and the prediction results of
different types of series are compared. The results show that all three
methods are available to pre-measurement, and multi-dimensional model
and simplified multi-dimension model have higher precision than
one-dimensional model. One-dimensional model is simple, which is fit to
engineering forecast. -

Because of the influence of some factors, the on-line monitoring data
processing, a method of dynamic data processing, is very complex. The
multi-dimensional time series analysis is used to construct autoregressive
(AR) models of on-line monitoring data, and relations of other factors to
tand are analyzed. The results show that frequency has little influence on
tané, while temperature has much influence. Because of some factors
contained, the data of voltage and leakage current have influence on tand
too. In addition, there are other factors affected to tand, which don’t analyze
deeply because of data limitations.
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FERBEXN ol 2E|(xm.) (3-4)
W ERBENS v, 2 B[] (3-5)
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FREBHEXRE R, WK (3-23) migysktlx”, BHETE
VG, oEESERIRDZRMAETHN:

p=(x"x)"x"y (3-24)
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wRisit. R (3-27) FRALRAITRES, FRR:

Elx,~%_(DF =(1+n/N)Y1-n/NY's: (3-28)
SFLL@ (i=1,2,--,n) AEZEH) AR(n) KA .
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IVZI B MY S AR A, HiFE LN FPEE. X TARBB# n 18
ZIA~[FH) FPE{E, HB/MEBTXIRAIMEEN A AR BRRIHT 4.
3.3.2 24 AR BRI R ST

1) 4 AR BERPMSEMAT

—4 AR STRETTUE B HAEE, XFTERRREFEHERTH
 ESMASESERE, EREIIRBTEREES FEMEE™,
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;o R RO - R(n-2)
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RO) S
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ﬁﬁﬁ@a&Tﬁxﬁﬁ%%ﬁ rm ﬁ (3-37)
£ AR(n) BAESHERFNGIHEN: O, =T, 7,
- HREFERNETE |
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i, =1
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MiLMESFBAG-3DAH: T,O, =7, (3-40)
T EHREEE, F5IH LR G40 I ERIE
ry =¢£ (3-41)
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~ E -1 - T
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Gorn =[R+D =Y 0, Rin+1- HTIRO)- 36, RO T (3-42)

J=l =l

‘;Dn+]._;' = ';Dnj _¢n+1,n+]wrn,n+l—j

R _ _ ~ J — 1, 2, S
Vnily = Vni ¥ ni1n1Prne1-j |
VIMEEH @, = RDRO)', @, =R(1) R(0)™ (3-43)
AR e P PR HE A RN
Qn+] = [I = Dy n+|'a"' n+l e+l ]Q
0, = R(0) (3-44)

R I, = p HRAFE,
2) Z4 AR REIRTHR IR E REB EH
T’ﬁ. p (‘& AR (l’l) ﬁi% X gpanr-] ';Danf 12 :‘(pan + 8 (3-45)

BECHMPNEENX, X ,, - BEXHREATMALLHEE X,
B — S L TR X, (1) FER:
X V)= 0u X+ 0 X+ + 0, K, - (3-46).
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—ﬁﬁﬁﬁ%ﬁﬁﬁﬁ=ﬂﬁﬁj]ELg]Qi
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ATLIERE, — SRR EEaREFEEN TELNXE
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ﬁw4®7%$ %hﬁim SRR E L SRR KT,
XEHETFRG-48)FEETH, K¢, (=12, ,n)WiRE.

O =Ro)y-d Fo RO, LN
E[Qﬂ]z(lﬂ%)g, (3-49)
izt (3-49) TT41 0 £ O WS A REHE, X T EREH B RE

(3-47)
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t, B Q,,=(1--"—’A§)*‘(R(0)-Eﬁ;f¢m) (3-50)
ek 0 Bt R, B4R (3-50) XM O, MEQ MEMME T . K
& o, =33 5, .;) 750 =Y 3.(S R - ) &)

[} fu=l i=1 Jul

4T 5, =12 m WEFTE Ro)=36,RG-7)

j=1

WH rb;,rcb ng RGY , AR AR(3-50), 3FH D, RaAHERR

fe=d

{Emﬁﬁiﬂﬁ‘bﬁﬁﬂﬁ SHHRRE, B8
—(1+---)(1- )"(R(O) Z%R(I)) (3-51)

i=]

5—4 AR &iﬁﬁfrf%ﬁu XTE&4E AR A, WAIRA] FPE #
m, EFJI DR — S TIRRESERAMERLENH. BRETHRRER
ﬁyg[ﬁﬁ .

FPE,

3.3.3 fﬁﬂsﬂ‘]zéﬁ AR BRI B AL

—ER AR R BN RAS, ERERTHRVE R SHEIR{EA
DL E#ITRE, RESAARAERETCEENEWRA: SHKN
AR BRI 2HEMERT E%.&%ﬁ’ﬁ EREROEEXR, HEHRT
BHRER. A TRESESEATHZENEW N B ELRETE,
A — ﬁ”ﬁjﬂﬂﬁg“ﬁﬁlﬁlf#—'ﬂﬁi

LB 2 4 AR B IEI FF PR BN O] B — 4 AR FHE FFIREBY 45 4E AR
rHEEFIE A G EHEY, EXUEEREEERS g EFREAHEHN
B —FP R R T 2.

1) fEbBIE ERBRNSE T

fRIALEYT P 4E AR(n) RV O] B Al

X, =X +¢, X, ,+ -+, X, +§, (3-53)

Hhx H t FZBMEME, X, =00 X s Xpum)
(m=1,2,,n 0 p BEHEFEEINFF, 0,0, .0, BE 1 Xp .
e XENABFE.

WME—MEERH (X}, CFXFNAIKE, NN p RS
YEHER S AR(n), B FFRAR (3-53)F, AIBA—AHEMETE

152,...5}1

=(1+£2 P")P(l p”)‘P (3-52)

o|R(0)- ch,,,R(:)
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3 BT EEF R KRS

'xl,n+l = ‘J‘D]Xn +¢2Xn-1 + ‘+¢nXl + ll":"‘1,:r:'+]
Il,n+2 = gngrHl + ‘;DZXn T+t qanZ + €n+2
(3-54)
X8y =Xyt @ Xyt + 0, Xy ey
Ettjqomz[qpml?@mzin'ﬂ@mp] (m:lazﬁ...,n)

. T
WH: y= _xl,n+tax1,n+2:'”=x1,w]

o T
&= _Sl,n+] ? "":"'J'.,,ml!II T SN:I

T | -
Q= [Ql’&:’l?-“!@n =['?11!@12!"'=¢1p=¢’21:¢22&"'=¢2p='”:‘pnhﬁz’nzs”':{ﬁ',,;,]r

xln xl,n—l ] “xll x2n xZ,n——l ] "'xll o xpn xp,n-l "t 'xpl

x= x‘l,n+1 xl,n “ 'xu x2,n+i xl,n ) x22 o 'xp,m-l xp,n T 'xpz
| v B2 RN Fana Xon-2 " Xanen U Xpno Xpn2 " Xpnen
MBEENTERRERN: y=xp+& (3-55)

- ARG WAWEU Y, BHITRARE, oEESHMERENT
Feitivt A

p=(x"x)"x"y  (3-56)
2) TRIALBIE 4E AR (n) AV K TR Z K ER ERlr
Jﬁ AR (I'l) ﬁﬂﬂj : 'xf = ‘;DIXI—I > ¢’2X1—2 »" "y tPan—n + 51 (3—57)

BECHANTNEEN X X ,, - HEXHRETOHEESEL X,
B — BT 5, (1) 2
f;-l D=gX_ +¢,X _,++@,X_, | (3-58)
MM —FTMiREN: %, =x-%_1)=§
MBREHNBEER 0,0, 0, AETES,. 0, .0, A, HBAXE
Fr—2EFm{gie N
2 )=0X_ +@,X _,++3X,, (3-59)
LRF— TR E X, A -

f: =X~ ﬁr—l (H= Z(‘?’; ""'(or)X:-j tE

J=1

— TR T ER: E(x, —%_ ) =(Q+n/N)S? (3-60)
FEERINUG, (1=1,2,-,n) ABTHPHEEZRER T E.
DI, XF TRk i & 448 AY t ] A FPE HER 34T 52 M. FPE N
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B ATEAFM T F M

EE K. FPE(n) .-{1 +%’3]( '%J—I 5 (3-61)

3.4 I8 5 s MR P IR

m A FE B4 AT 2R — R S BB 3-1 Fin. B EXT REFINEE
BT, 8 2 ECHBITT B4R, REXMFIER TR
THESBITRLE, WH 3.2 TR, MEXTEREFFIFN n=2
TFE4AlE AR(n) R, HEEHE S, NHA FPEERNZHITREEN .
EMERMHBENEXER. BEEITEAX TR, W

5 3.3 WHA.

7R IR BT (x )
* ]
BT

Y
| BuERE RACE

Y
RESHRE

}
n=23:|:ké! ﬁtﬂiﬁnn

ye
HHRRUNSHE

Y
T E R AFPE(E

—

I F FPEVE It j2 AR 2 A9 By 3n

Y
R B S 34T T

B 3-1 BREERE

3.5 M SEH

AT UAEAR S E 110kV BRI CT B A MZEEL MM EIE A B, 55!
P CT MOMtIR R (AU EHAMRABRE) AXREBI—4 AR RE
FUIBA. FEEE (AXUSHEHRANEER) AWMREIZHE ARE
RUFNTEIAL RS 4 AR MR, HIRKAFEBIRA 0. bhe AL FEWTF

1) ZENDI{E P EY 340 MEABITAER, §i 300 MEX N BIEES,
B 40 M AHTRRS R . B SexTREA UBA Rk TR RIE B Py H iRt
TR, RENTFAERE MBI EITSALEMENLLE,
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3 T EEFRRES A

B HER: M=o, BRI, LEENEREELSTNE 3-2

R
12 N
g 9 Q b
£ | =
§115 o 25
i _ HEREK) 0 . R AR
0 100 00 0 0 100 X0 ;00
12 - -
: R Ve
i o .
%”5% LS z; .
" _ EEBEK) 0 _ FEReK)
0 100 200 300 0 10 20 30
005 - ik :
z B | |
B~ A g
» Mt AN "”’W‘W"“’F'“""*‘]
008 __REBR)N . __ Bamen

0 100 200 30 0 100 10 0

%] 3-2 CT e R MEE A EE LR
(a) (b) EAFIBEIE () () FIMBEEIE (o) () —MESEEIE
afPIFEE, FEEEL—HEsaE s, EE LR ETE.
A, BHEMENR, TN EFES o H#ITEE.

2) M n=2 Fih, DUIZKRAEN""HE n E’JEME?B‘I%: ﬂ:l:ézl:ﬂi
ne=N/1nN. ¥ F ERARREH n, HIKELER AR(1), AR2), -, FHXt
BRI ZH o #ITh

3) ZEDWEM T ELSERY FPEE, EHENNBEME.

4) A 3) FHPBAEEAGHTERERDN, FHAMABEHNRRFEE
HITIRE.

LI WA R — 4% AR SRR RETENR 3-1 B,
= 3-1 —4 AR BEUEM

n FPE {B(X 107 n FPE (X 107)
1 4.226 11 2.320
2 3.700 12 2.177
3 3.674 13 2.151
4 3.604 14 2.152
5 3.575 15 2.172
6 3.491 16 2186
7 3.304 17 2.190
8 3.066 18 2.192
9 3.005 19 2.213
10 2.633 20 2.254

h%E 3-1 A E L, —4 AR BIEK, minFPE=2. 151E-05, 1§78 FPE
(R /NRERIN S 13, BIBRESHEREN AR(13).,
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ARLBAFMEFNMRI

—# AR(1J) BRI BE S HIFE 3-2 Fim,
k32 —4HBREBRSH

& @, P ?, D, Py ,
0.6185 | -0.0785 0.0403 -0.1827 0.0930 | -0.0694 | 0.0659
Dy @y @ 21 @y P\
-0.1770 1 -0.0296 0.0111 0.1576 0.2967 | -0.1125

AT RIEEERNERYE, MARERENRRELHITIN, &
AXAE . TBEEAERZRTTHR, RER0E 3-3 Fir.

1B r ,
g 8
114} X
‘EJ —v\/v
N N - 1.5
‘g 5 10 15 p.L p.] 30 B 4G
1B ————
E‘ b
g 1Hat
s . HEERK)
"D 5 10 15 X 25 K 1| 3% 40
(i.2 r ; . Y v ' —_—
E" <
02 A 1 ) L y #, H(&-]

3 10 15 X 25 30 3% 40
K 3-3 —#HERNATAERE
() BEX{E O —4ERMPE () MUESHEEREERIXE
ME 3-3 ATEH, —4% AR BEE, MAESHEARERMKRE
EEAE(-0.2%,0.2% ]2 A, W XEETHREF .
IR ANEE b @S, B¢ AR R, 2Bk 3-3
B 7R o

0

* 3-3 4 ARBRRER

n FPE {5(X 10%) n FPE (X 10™)
1 2.957 11 2.066
2 - 2.153 12 1.938
3 2.144 13 1.894
4 2.142 14 1.940
5 2.139 15 1.972
6 2.127 16 2.022
7 2.114 17 2.067
8 2.104 18 2.117
9 2.087 19 2.170
10 2.075 20 2.174
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3 BETHEFNNEATR

B3&x 3-30JFH, —4 AR @248, minFPE=1. 894E-06, {8 FPE
(ER/PPEEIN %N 13, BIBESIEE S ARR).,

Z% ARQAD B BES IR 3-4 FI7R.
R34 —HERBESE
F15 | FE25 | B1% | E275
o | 147 | 1.3230 | 0.0082 | @, | 14T | -0.2157 | -0.0092
2247 | 0.5535 | 1.1071 & 9457 | -0.8450 | -0.0469
o, | 147 | -0.1077 | -0.0039 | ¢, | H 147 | -0.1313 | -0.0013
247 | -0.3585 | -0.0337 24T | 0.6125 | -0.0152
o, | 14T | 0.1386 | 0.0058 | o, | 14T | 0.0296 | 0.0051
247 | -0.0168 | 0.0022 w247 | 03154 | -0.0054
o, | B14T | -0.1329 | -0.0085 | o, | E 147 | -0.0208 | 0.0014
24T | 1.4448 | 0.0260 | 0245 | -1.8660 | -0.0687
o, | 14T | 0.0043 | -0.0046 | o | B 147 | 0.1526 | 0.0073
245 | -0.4117 | 0.0050 =047 | -0.2334 | 0.0144
p, | 6 147 | 0.1233 | 0.0049 | o, | £ 147 | 0.0031 | -0.0020
#9247 | 1.4355 | 0.0287 #1247 | 0.5733 | 0.0244
14T | -0.1862 | -0.0032
P m 5 7= | -1.2640 | -0.0779

AT RIEF R HERYE, NAH T4 AR RS R AR R A AT

T, AR, TR ARERRERIT TR, HERWE 3-4
BN
Enﬁ - - :
511.4-%
11.2 ' l l ; L FER®R)
0 5 10 15 0 35 40
E 116 —
t1.2 : l - - - _ BEREEK)
D 5 10 15 30 3» A0
_ 0.1 g .
g ol
n : - L BFE®X)
pal 5 10 15 kA 35 40
& 3-4 “HEAFTRRIRE
(a) AR (b) —#EERIMAE (o) MAMESHEEERTRE
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HEATERFRLF MR

—4 AR B, FUONESRAERNREEE

i3

HE 34 AR,
E[-0.1%, 0. 1% ]2/, BRAZRE A2 .
CAE AR AR R, BUMLR T4 ARRE, BRIEY
% 3-5 Fi7K -
| & 3-5 fEi{b 4 AR R EERT
n | FPE (X107 n FPE {8(X 107)
1 4.217 11 2.014
2 3.516 12 1.940
3 3.267 13 1.933
4 3.119 14 1.944
5 3.307 15 - 1.966
6 2.933 16 1.987
7 2.692 17 2.002
8 2.611 18 T 2.025
9 2.575 19 2.058
10 2.341 20 2.097

% 3-5 ATEH, B "% AR 48, minFPE=1.933E-05,

{78 FPE (5 R/ OB SCY 13, EMEEAHIAEIIY ARCLS) .
LA 4 AR (13) BB A B MR 3-6 BT,
%36 WMUN-BEDRESKE

F15 | 25 1% | 273
o 0.5069 | 0.0058 | ¢, | 0.0347 | -0.0104
o, | 00656 | 0.0023 | ¢, | -0.0965 | -0.0051
o, | -0.0566 | 00159 | ¢, | -0.0620 | 0.0077
o, | 01319 | -00165 | ¢, | -0.1716 { -0.0017
p, | -0.0124 | -0.0136 | ¢, | 00541 | -0.0067
@, | 02094 [ 00233 | g, | 02442 | -0.0144
o, | -0.0777 | 0.0104

HTHRIFE RN, NARAR -4 AR BAX RREERS

HEATIA, REAEIE. FMEEEFHEREEZEHTTHE, KERW
B 3-5 Fror.
HE 3-5 A &Y, —4AREBES, MRESHERERFNZRELE

E[-0.1%,0. 1% 12 W,

0B AR R T 2 R
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BEMIRERIEBLLR
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R 3-7 TH, MBI - EERNTRSR RN, t—4%
BAMAEES —ERE: X ITHREINELHN TR ER

A,

ELFRTA T BB EEN R EHER, —HREE AR EX,
MER-— P RETNEE T Z BRI S EERHITIR. £4

MR THEER, MAEE
RPN AR A E R

R SR HRETHERRS,

i BRI, A R RS R A B AL AT DAXT AR B R AR R L
FREFHTAM. JREFFEGERGEREN, REEAEKLEE
fFEmMEN, ERMEER RAEFIENLRE. Hibh, ATLUEIX
1 R AR TSR & o R IR B AE IR . Mo LR R e Ml E
FigasHER A B4 T REREHHXRAEBHLLBIENSETE, SFE—
AR AR BE AT, BIRIAA MBI, B,

TR EFEIERTHOER, EFEFHBER, EESHIN
s, MRUNAKEHITEEHEESHIARERR . LRGN
AT LRI BB R, THMEEEFE, RBENERS, FHkEX
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AERBRFER T FM R

KATALE 5 RSB IT TN A 2 I

EKIENEENEFERERANE R, FHieAgeRBmMpHRE
MIBPRAEEENAHE, BWERALREER— I BRI, &
HAEETELFRZEITP AN ESENTERE.

ATRBEEFHBRB R SRS, TUUEEUTILE:

) BEEMREGRE. BRetMu T, 4858 R ieE kg,
MO 36 E0 3% fE B8 4 b fe B iR R A

2) MAAEAEZEPAEFHRE CREEMNERNXE.

3) ZEREIFFITTEEITET S AL B TEENEEER
S8, FTE ISR .

4) IEFEE 200 A PR IE B A SRR A R AR
5 REAETEVRMEMENERZLZSEKMEFRBITHE
iz W |
3.6 /Mg

EBRENELZREFITIN, RESRARBERNERS
B TH i &EE, ?ﬁﬁ:&ﬁﬁ%ﬂ@lﬁﬁﬁ ¥ B K F B [8) PR3 o
P e LR M IIBE AT AT AL, FEAFTT:

1) ST RMBETMAERK B HITTHHN. 8T ARMA HE S
B, TMHRBESR, TTHBEREY ARMA REFHRFEIL A TR M
M AR #ER, RHTENEPEIERM AR B, X CXETEFF]—4% AR
MR B4 AR BRI B 4 AR BEIMBET HFERIT TR, X
L1 FPE #E M EE B NS, HAEPD _FEEMGHEDSE.

2) LI 110KV BBAE CT 87 A A8 5, HERT 340 Mt EHAD
R MEE DR, HophEr 300 MAEERE, § 40 MNHRIE
B, ﬁ%ﬂﬂ%{ﬁ‘%ﬁt%i%_r'*& AR ¥R, ITERFABEEIILTYHE AR
R 2 4 AR R, 34 BN B MR A AT T . 24 &R EA,
SRHAENTAESREAEAEER—E, BRER/D, TNEHERT]
B . SHERNNHANSHENRNNRESMEE, th—4ETMm
MEFEAE—ER_E, BN SERARTEEDZESETENRE.
—HBETERR, MAMREERET, T IREMUEBER.
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4 BT ZHEREFFIMYER KRN

4 T HZENEFIINPHEXRHR

B2 E, B3 ENBENTLEREE/LFN BTSRRI
FERT TR, FXERT TR, BEIRESHERERHR,
ST RHIT T RE, SR TRENTEER. B2, EXREDN
REBITEAERANTERLAREATTSDEERANHALZRERXR
FIHLEE

BREEMAHFEER, BAYEBEENEREREES. &
BRI % 420 (8] FE 1 - A Xt B A BY CT B 7E £k A 3 B A B 22 X
R 447 - _

4.1 % 4T B 3 - AT BE B R R R BUF AT

EREZYHBRNERXER, VIHNELSENMNHEEHINSYE
BE]FFFIAERS, B9 3 B A4 ARMA BEREITT B E S HB BT AR BEEDRA
%, HAX—@ ARKER, 8 AR ERAFHNBYE AR BRNETM
T RS . WP RRE O 5 B3 (AR) $REL.

%t F p ¢ E)FFIRE AR(n)

f X, ‘;DIX +@2Xr-2 +'"+‘;0an-:1 + &, (4-1)

B A TRIRISE R,
FPE,(X,)= (1+ﬁ)*’(1 - )'F .

(4-2)

(R©O)-Y 3,RG

i=}l

H A [R(0)~ Zco,, RG] 25 px p HERIIERE.

ﬁT%ﬁp%%w{}¢m%ﬂﬁg Wil (U<p) MrER

BEME R FIRISFIE, W — B SIAREFIIR D4 B I RE IR
ﬁgiﬂﬁi:

n PR _
FPE,, (X,)= m%-)‘ -7

(4-3)

o[[RO)- 6, RG) ),

S [R(0)- 3 3, R() ), TR px p R [RO)- 3.5, R() ] .t

i=] i=l

AR E TR,
1= pht, & (4-3) BIHA (4-2).

tn & min FPE,, ,(x,) Z min FPE,, (x,), WAIARNEERH X
BAANBSERTLUT, BEVLELER p EFF]. WHRE, T8 pE
BEREMEXERIWINATEFIMEE, REFRBEENHR, &
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Z+l:!+2='"ap%%Eﬁﬁﬁﬁﬁ?ﬁd‘: R U\"h%%%o ﬁz! ﬂﬂ%
min FPE,, (x,) Smin FPE,, (x,), WIRHENHIMEE p EFF, B9

pd.n

B AR,
4.2 [ FH L5

tan 5 Eﬁ&%&iﬁ%ﬂt*mwﬂ%@%m HTZ&MEEY
B, BRBEAESR, AXEEES tan § SHAMMH R Y (AR
X RBITHR. XHFLIFETHEE 110kV BT CT B9 A AL G W%
BAFBIT oW, WMMYEESR tand . BE. B, BE. HE,
HpRiA CT fittisBmi. ST 0. 5he
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(b) (d) (£) (h) (§) —HrZEnABEHIEE |
HE 4-1 B, REREE-—HESBEEXFEFR. ES.
FHEMESR, orxt R E 6 FFFIR B ST 247,

A RIS FHEN TR £ 4% B E IS A EFIE! AR(n), 3£ FPE
HENEITEN (WE I ER). RESIATRTTENBEATRIREH
ITHBE X AT,

1) %t tan 6 BYMAMI{E B — 4 AR AR, K951% tan § SBE.
Ak, BRAMEERMAEZR T — 4 AR ER, HBEHBAMRZE
AR TEMNELTRRE, BESRWER 4-1 ik,




4 BT 4RI F 5 Y B R

R4-1 tand SHAMER _LERER

EEYER H8(p) | TE¥O | ¥ (n) minFPE
5. BE 2 ] 4 1.353E-3

2 2 15 7.966E-4

5. HBIE 2 1 11 1.289E-3

2 2 13 1.513E-4

6. Bk 2 1 11 1.306E-3

2 2 13 4.644E-6

6. MFR 2 1 4 1.392E-3

2 2 5 8.77SE-7

tan & ] 1 11 1.373E-3

- HER 41581, 3, 5. 94THAN, XHTF tand SRAE. BE. Bl
HEBEBENE S (B4 B MR R ZE R /DNE FPE,,,, 40 FPE;, 1,1 FPE, 1y
#/NF tan § —HERBMREMMIRE FPE, 0, BEEIE tan 8 FRMH
e, BE. BE. BRFYEEENCHEEW, AR BHE 7.
9 47W9[ 40, XTF tan & HEMEERI I BETRR X ZE R /ME FPE;, .. K
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LhEIE R, BEMAEREEFBITRET, NTENEEIERRA IR,

# tan § 658 BREEAANELAE™, Wk (4-1) Fix.
tan & = tan 8,¢°) (4-4)

HP o ARERY, tans, BEFE N BRI tand, t ABE(C).

R (4-4) BTIFEH, £HZmp tan 6 EERENHSHE K.
HEBEENF, MEAMETERBRRTFRMRMREFRRE, K
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