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Abstract

DC transmission system operating in a transformer monopole—to—earth mode injects

DC current into ground, and then a bias current in the nearby grounded AC network
generates, which causes transformer excitation current distortion and affects the normal
operation of transformer. In order to suppress DC bias, a common method is to connect a
DC magnetic bias treatment device (MBTD) at the transformer neutral point to limit DC
current, but this will change the grid zero—sequence impedance. Whether it will affect the
zero—sequence relay protection needs to be studied. This thesis mainly studies the impact
of the resistance—type MBTD, the main research work and achievements are as follows.

(1) This thesis firstly summarizes the types and working principles of common
zero—sequence protection in AC system, analyzes the basic principles of DC magnetic

bias suppression, introduces the structure of three types of MBTD. Their advantages and
disadvantages from different aspects such as working principle, economics, reliability
and difficulty of realization are compared. The most suitable resistance—type MBTD is
selected for subsequent analysis

(2) The zero—sequence equivalent circuits of transformer under various winding
connection modes and neutral point grounding modes are analyzed, and the mathematical
model of two—terminal—-grounding network is established. Calculate the zero—sequence
electric quantities related to zero—sequence protection such as zero—sequence current,
zero—sequence voltage, transformer neutral point current, impedance angle of direction
element between the Access side and non—access side , before and after accessing the
MBTD. It further analyzes the influence on the zero—sequence current protection of line
and transformer neutral point, and the zero—sequence direction element

(3) A simulation model of the two—terminal network is built in MATLAB / Simulink.

_3_



According to the actual engineering parameters, select the appropriate resistance value
By controlling the neutral point of the transformer to access the resistance whose value

changes within a certain range,

the value of the zero—sequence electric quantities is

measured and the setting value of the unsuitable line and transformer zero—sequence

section I, II sections after being connected into the device are calculated

After the resistance—type MBTD access either terminal of two—terminal system, this

research results show that: 1) When the access resistance value is small, it has little effect
on the line zero—sequence protection, which is limited to the sensitivity change

Presumably when the resistance is high, the impact on the line zero—sequence protection:

if the original setting values of the zero—sequence I, II sections are not changed, the
protection sensitivity in the positive direction of the access side will be reduced, and the

111

protection range will be shortened; the protection sensitivity of the non—access side will
be increased, and misoperation might arise when asymmetric faults outside the zone

happens and there are no directional components. Therefore, the setting values of the
zero—sequence I and II sections where the sensitivity check fails should be adjusted, the
positive setting value of the access side should be reduced, and the non-access side of
which should be increased. Therefore, the setting values of the zero sequence I and II
sections where the sensitivity check fails should be adjusted, the positive setting value of
the access side should be reduced, and the non-access side should be increased. In

addition, the determination of line zero—sequence direction components is basically not
affected. 2) The impact on transformer neutral point zero—sequence protection: When the

access resistance value is small,

it has little effect on the transformer neutral point

zero—sequence protection. neutral point zero—sequence I and II sections do not need
sensitivity verification, while I section of which needs to follow the adjustment strategy
of its next level line zero—sequence I section to make the same adjustments

Keywords: resistance—type magnetic bias treatment device; zero—sequence electric quantities; zero—sequence

equivalent circuit; line zero—sequence protection; transformer
neutral point zero—sequence protection
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10 ZEEBKBi A% / 1P23
T EBERENR ) RS, HNAZW 2 KRR
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© Thiesed, BN RBIENIKRES;

@ RENEMHEETLEEN R, WATCLEZ Mk, e, RENS ST R ) B0 2 10 ) e s
@ #ERLTTA Y EHE TR, AR B AR A, RS NI L el A A A R

@ FKEHBARGEA RS E SRS TIERES, B TRERES 43

I 55 MOTRWOT, AR IS gs Pk S geid s Bt A+ HaE RS I 55 HOT R A &

A e as P A B .

W
BERLE 57 3 TR IR

. PRIGHPAFERE S RS, 558 ARG H 5T A SRR B R, b 75 2 — [ AC B R B BE A A S5 (a] B it Y R B4
2. FEPBEABEIE W, A SRR BN %R X R A,
RNTREEBIRYER, A 5 o NN T H B i R AR 32 H B oK L, HLHLE
RS 7 A ER FE AR DT AL,
3. ZEENZKH L@ THMEHE A, L RHBESES Un
max [ ZE SR,
FH T~ L BH H e EL e, AR A LG Un
maxfit — KR EER,

6. 013 ZF6%K5 BFH: 12611
FEALSC R 511 25
EBRANSCERE HIEG: 0% (0) LI 0%(0) SEALZ G0 A (0)

JESC N

4.2 JREAE E X R F ORI R T

4.2.1 Wi RAF B EH BEITHE

() BHISHBEEFIH MATLAB/Simulink #5227 PumAAL, Wil 4-1 FioR, REHPE N TR KHEIR, a8 R A—m
F PR i va R AE B . P Tfer . DU SRR BE AN DU s R BEER A . EATTII S50 i R

© WABERE =AM EPECR A Y BB SR 1 i R IR BRI A RL FHBLI AR,

FHLYRAE L 10, 5kV, A% 50Hz, HLEIFEHFAHPAHFE 0. 00529 Q, PYHLE 0. 000140H,

A RS BN 60MVA, A7 40MVA.

@ WL gE—XHMEA «“ = 7 BELSE , EFHED

7 (

1)=r

(1) +jx

(1)=(0.01273+50. 31218) Q /km, ZFHHL =z

(0)=(0. 03864+31.29635) Q /km IEFFHZ c( 1)=12. 74X 10~ 9

F/km, ZFEFHEZ c( 0)=7.751X10- 9

F/kmo M BIAMKIA Bk,

80 Akm, 80(1-A)km Al 10km, A Bdg#fs R BRI S, W LLBEE N[0, 1] R4,

@ BHEAHKH Y0/d-11 GedliEs 3, HemEMIEFMETFHTHESE, WA

7T

H(1)=7

TH(0)=(1. 1713+j46. 851) Q, FhEiFEIT R

m=1653.8Q, JiHIEPL L

m=5.264Q, AFLL 10.5/242kV, ZFEAN 100MVA. 220kV AZit RAA Egs TP i de N s BH A — AL 5Q, ASCHL
10Q PLRMEUEAT SRR, B RE[0Q, 10Q], fENH PRI smmnE, ¥ R BEHN 5Q.

@ R T A YRR LE TE B N A Aur fE oK 2 sk BIAE RN, KR 22 FLYE

60MVA, A flly 40MVA, BB ALMIGAfiA D) 20MW, JEX OMW; A il fifs; 60MW,

TCTh OMW, SEIRThZRAE R (Al Z6 8% F IR AN . A T35 e B8 E BFZR (R T 1T,

BUEH N 10k,

® YA 220kV mEBFZR, oAlgas oA 1-4, BT DA =M R TR

HAhFEELEU R

O RGEANE: KERGCKRH odedd BHIUMGE, HELK 0. 1us. (FEEAFECA 1s, 7E 0.25s B, 7R RN
80 Akm AbkAE A MFHbELHE AL B AR, 44

4-1 W 248 Simulink 15 E K

@ B RGWE: SR R, Ha i E e, it

fmidia HAE B M, WY “G” FrRgit, ﬁ%%%ﬂﬁ%ﬂgﬁﬁ FLAL 3TOAIHLJEUO



P . HANEERmE 4-2 fis:

K 4-2 RS S RS ER

2B NAAEME— R & En=[E

n(1),E

n(2) 1, ATLAEEH] IGBT (i, =ZEl

e 7 AU . 24 En=[1, O] A28 i 28 bk A B4, E

n=[0, 1B 25 R 4s i i &

FELAEA R AR R . S T R B AS R BELARL A e b 2 8 e, it R (0, Rm

ax]

WA .

® BEMRGWE: NTINERSGS T AANEE, TR ERMEFEE, RASAAEAN %, K 4-3 £ERPR
, TEHENRSH, RS 7 AR SEPME, HHAAMA R 7R P EN =6, WERFERRFNEE. TR
IR 5 R A RUE AT R, Wt T 4-3 AEIFRIENS R, B BUNBERSGERTE, HIhREE: © 0<t<Bt=0. 25s
N, MR RAEMEE, @RI RN, W EN 0, @ Bt<tds W RAERMEE, B EFERAN, KHELSL
S5 A BUE BRI “CRUS” iHEMANMERFEGNE. 45

K 4-3 &=l #5105 1A

@) Wi R IR HE AR BRI T A, REAMAESEEmRA En=[1,0], RIEBEH,

SRIGEL N=0.5, M%L 80km ZREEH S TE 0.25s KA A AHIEHFD AL B AH[EI 2,

RGAE 1s NHFUAH R AR

K 4-4 Rl 4-5 3R R A BT AR RS i BEZR 1 RIBEZR 2 Kb —=AHEUE. HEEMZR.

W Tk

abcefl U

kabe /3 HIARRFLES A AN A L s, T

lkabefl U

1kabcfXFE

REZE 1 Ab CAEM) A0 & = A0 A H R s i, 14

kabcFl U

4kabefREREL 4 4b CHM) B

AR, AR TLLE H, SRR S AN A 0, MR

JENIERIBITHEIE. KAEWSEER S 1 M 4 4 A MHEBEFRERE K, FRERSA HEBEEREA 05 By C BHEE S
HHRMGZSN 0, Fk 1. 4 41 By C WA MR SR 5 R FF A . _LIRE5 18385 srAR e 2 40 10 40 B R IE — 2

B a-4 ZEepbd s B et H A AHRh i R AR B 4-5 A S B H A AR BRI R AR LY 46

KB 4-6 A 4-7 Rl KA AL B AHIFIR B AOREES sy 1. 4 ACRY = AH AR

L 2k .

K 4-6 Acirbtd s e HL AL B ARBE A AL I E B 4T A s B e HL AL B AR R AR T
M E AT LA, WSS R = AR SN 0, BN IERIEIT R, KA AR AL B #kE R duE s oK
, HEEWHE 1 45 4 2 ASHEE SN EREE, A B FIAHEE NEAZE, (NEA C HARIE, FFRERZL BRI
FVEFIR, 1. 4 WALH AL B MIHRFEARA, By C HE[AH. 5 2 PiAREH 2R 40 1) W 4 41E

IR W TS R A R G M N S s B S AR

Q) HEEEBRNEMARE N FTHET EE) &

© AIFIBEAEHE— 25 U1 5 HEONAS R BEAE P e B A 25 H e A2 L 40 A s O

% E AB WAHRE S HaHh, FF % B 2 AR IR 23 gt En=[0, 1], FFHBHE AN,

WRMNO0Q BhZE 10Q DL 1Q JNalkE, WEMEEAHEA. 1. 4 WAETFHTEMET 47

B AR RSP S s, HRIelIma R, &R NE 42 Fir.

* 4-2 AFPAAERHBEEE NG EFHEEEMERR/Q 0123456789 10

3Tk

(0) /A 444.10 443.97 443.77 443.67 443.34 443.16 442.98 442.81 442.66 442.51 442.38

3Uk

(0)/kV 31.07 31.06 31.05 31.04 31.04 31.04 31.04 31.04 31.04 31.04 31.04

311

k (0)=31

Mk (0) /A 222.05 221.87 221.58 221.37 220.89 220.49 220.12 219.70 219.24 218.73 217.79

3UM

k(0) /kV 10.41 10.44 10.50 10.61 10.75 10.93 11.14 11.39 11.66 11.96 12.26

314

k (0)=31

Nk (0) /A 222.05 222.15 222.38 222.85 223.25 223.92 224.83 225.87 227.04 228.34 229. 36

3UN

k(0) /kV 10.41 10.41 10.42 10.44 10.46 10.49 10.54 10.59 10.64 10.70 10.75

Un/V 0 130.71 230. 14 309.89 376. 14 432.57 481.57 524.78 563.35 598. 12 629. 75

R R 4-2 WMNAMH TR, B 4-8 Frx. EHIGEih i 7 iX e 5% 7R A8 M R 7 'R ER .
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Kl 4-8 AB AHIFIBT LA B2 AR FEAE HBH 7 B AR Ge i B B R R P R AR s, 5% 3-3 fIk 3-4 T
CEAMEFEFHER” . CBAIETFHEE” . HEBRAMEZTER” « JEBRAMNTFEE” DU AR

R AR AR —8U. BB T 3.3 1 /N M (W IE R % o

LEAN N FR B BT DL BN -

1. ARG RURE I FE AR P R B AN AR, X RN IE T BT R B

QNGRS KR il SV A= S S N R SY KR -2 LS N 0> 31

il BABUERW IR, BASEFEAEBRIES, EREBEAMNKET BT,

TP AR I S R AR T B S R B R ORI, AR A=

Fr AN, [ F RE BEAE 3G K B AR LR AN R R K.

iii. ARBEGISEHEE TR ERAAKR, Bt s R AR, (H%5ER] 48

FRH TOL LA SEBRIE L, 5 SO R PE s s L BH A A 5 Q.

@ AFE#pESr B EE 2-1, AN My 00 N AR N A=0. 0.5 Fl 1, BEBFZRER/r KW EL, PLRBEL “176 Ak
7 FRAROR AL E (B 6 A 4-1 AR SR e AL) , SRR R BONEEEE 5Q, FAIEL A=0. 0.5 F
L, fE=MEOLT, 2 aldiT B, BREmMER SR, WEMNSECOY 1 A 4 AEEN 3 FRTFHEE. 3 FETH
UL EATIANL 22, SRR BRI AR e 85 TP PR S i F R 2 L — R R BEER R P IR 3 fi%s

A AT 04 0.5 F 1 B ZEMAR RS B E 5Q HPHEA KD M K, 1)

fiEERINE 4-3 iR,

R 4-3 REEE B R ROR by iR 5 R P R AR E A AHEEH A =0 A=0.5 A =1

B I R=5Q HiEHhF I R=5Q HiEHhEHEIH R=5Q

3Tk

(0) /A 399. 26 399.20 396.08 396.02 397.07 397.01

3IM

k (0) /A 304.50 302.96 198.04 197.03 94.24 93.75

3UM

k(0)/k V 14.28 15.02 9.28 9.77 4.42 4.65

M

k (0)

5

k (0)

A2 /rad —1.596 —1.903 -1.596 —1.903 —1.596 ~1.903

3IN

k(0) /A 94.76 99.69 198.04 200.11 302.83 303.63

3UN

k(0)/k V 4.44 4.67 9.28 9.38 14.19 14.23

A, B AH#EHI A =0 A=0.5 A=l

BEEE S I R=5Q B E I R=5Q B EH A I R=5Q

3Tk

(0) /A 457.93 454.76 444.10 445.04 455.17 455.02

3IM

k (0) /A 349.26 345.13 222.05 220.49 108.02 107. 45

3UM

k(0)/k V 16.37 17.11 10.41 10.93 5.06 5.33

wm

k (0)

5 M

k (0)

L2 /rad —1.596 —1.903 -1.596 —1.903 —1.596 —1.903

3IN

k (0) /A 108.67 113.57 222.05 223.92 347.15 348. 00

3UN

k(0)/k V 5.09 5.32 10.41 10.49 16.27 16.31

4. 2.2 MNEEEEF PRI TR AR 3.3.2 AT, HIW LA PR e F A v B BN S e 1S TR B E e
: O 1. 4 M ET I 11 B 2. 3 AMFF 1 BEGWEENEE, REELRWAE K. 7 11 BSF—%
RERMEF 1 B S, WRTF—

WL EIT 1 BAFEREE, ALBEFRF 11 BB @ 1 &WERF T RIulmshE R %R w22, TP hH
TOAE A T REAE X PN AN R i i A2 s 1 5 T o

THEARAL ZE ] LR BEARPASE B, BRI WE 4-9 Frox, v B BlFECREZE 1 Abi 2R 3 v e A R AR A gk — 20
REMBMEMZ. 49

K 4-9 BRZE 1 AFF LS R A Z ST g s = E

() BRSO T 20T B R R e BT E R T gk iR 2 A R 2 S e, TR E e, i
FANAR L8 B e i), BoeihsE 1 f1 4 MeeRERERF 1. 11 B. 2. 3 MRERERF 1 B
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SEMH, WRBEFF RS REONKT ¢

el. 1
=1.25, &EEEF 11 BINTSERYCN KIT v
el.1 =1.15,

MARESR 4-3, A=0.5 B, i 4 ARysORRES ERCA AR 1 222, 054, it
1 AR ECORE B Ry 222, 067, Rt 1 AFT 4 bRIFERF 1T BOEEEWMHES: (1) Q,1) 1) 4,1
I1
set. 1(0

I1

set.4(0) rel.1 Nk(0)

K ,K=0.5

A

max 1.25 max{128.04 222.3 , } 277.56A

3 max 277.56

I K 105

IKI == ===

FEEA DI EAR 2, 3 AWMERF T BEeE: (1O 1,10 1 4,1

I1

set. 2(0) rel.1 Nk(0)

K ,K=0

I1

set. 3(0) rel.1 Mk(0)

K ,K=1

3 max 1.25 max{ , } 135.84A

3 max 1.25 max{94.24, } 135.03A 94.76 108.67 108.02

IKI

[KI == === =

iR 1. 4 M EF 1T BEEE:

11111

set. 1(0) rel.1 set.3(0)

IT 111

set.4(0) rel.1 set.2(0)

1.15 135.03 155.28A

1. 15 135.84 156. 22A

IKI

[KI== === =

() HEBEHENTLEBERF 1. 11 BRABUESNELTE 174 RBEASENEEF 1 BRABE, HiEX 2-1, FEit
HiEcNES BRI AT YEE, ERE . O QD 1@ G, 2 (1) (1,1 3 1) 4,1) 4

set. 1(0) Mk(0)IK

sen. 1(0) 1

set. 2(0) Nk(0)

K ,K= sen.2(0) 2
I

sen. 3set. 3(0) Mk(0)
K, K=

I

set. 4(0) Nk(0)

K , K=

3 min 2

min2 (0.5 )

min

min

I

IK
IK

R W W W
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I1 = ===- = =
RIXT (0) 3

I

sen.4(0) 4 1234 2(0.5) 2(1) (0, 0.5), (0.51)

K =-=-. . (41

KRG FE W LT 8, W3R 4-3 RSB AR PR N BB ERD,

AT —ANEE, BL A=0 A1 0.5 HIPERFHT, BN A €(0,0.5) FIEEE BT, K 50
WA /N A I 2R FL A TT AR 7

1 1,10 0k (0)

K ,K, .5 399.26 396.08 457.93 444. 10

3 min min{ , } 397.67A 2 2

1 + + = =

[F] 2 :

(1 1,10 5k (0)

K ,K . ,1 396.08 397.07 444.10 455. 17

3 min min{ , } 396.58A 2 2

I ++==

RIUHARYE 3 (3-12) BP0 L RETHE vk, MaJUU@ FH7 SR () () () () (O 1, (1 1,1 @)
(1,1 1

ITH(0) (0)

set. 1(0) Mk(0) M(0) k(0) k(0)

K,K=K,KK,K

TH(0) (0)

sen.1(110,0.50,0.511

3 min 4

()3 min 3 min 277.56 1 3 6 2 46.851 80 1.296 1 0.12 2 6.851 80 1.2 97. 7 96
1x

1

111
t= =+ -+ - += = (1 1D O @GDHC) O Q,1D()2

o e

02)
ITH(0) (0)
set. 2(0) Nk(0) N(0) k(0) k(0)
K,kK=K,KK,K
TH2 (0) (0) 120,0.50,0.52 2 46.851 80 1.296 2 4 2 0.25 0.15
3min ()3 min3m146.85 80 1
in 135.8 397. .296 67
X 1x
X x
ITCII
1 == += =+ = + + () ) ) )@ QG @O 1,1 @ (1,1) 323
I
sen. 2(0)
ITH(0) (0)
set. 3(0) Mk(0) M(0) k(0) k(0)
K,K=K130.5 0.513
KK ,K
TH() (0) 0.20 1 2 46.851 80 1.296 1 2 46 2(0.5 ) 0.60 0.15
3 min ( )3 min 3 min 135.03
X1
X
K
ITCII
X
X1 ===-=+=+ -+ - = = (D) LD @O D) @O 1Q,1)4
I
sen. 3(0)
ITH(0) (0)
set.4(0) Nk(0) N(0
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K3344,0.5 010.5,
) k(0) k(0)

K ,K= KK ,K

TH(O) () 10.80 0.5 . 396.58 2( ) 0.61 0.15
min () 6

mi 851 80

3 min 277. 26 1. 96 24 5

IC

<o} H R D W W

1x

—

1x == += =+ = =+ =

41

sen.4(0)4 4 . 396.58 2( 851 80 1.296 0.88 2 46.85 9 1) 0.24 0. 2 1180 1. 6
K5 — - - 4+ =

T 14 ReEF T B, RBEALAGHE: 1) 0,0 1) (1,1
Mk (0) 1

K, K=

11 2

sen. 1(0) II

set. 1(0)

Nk (0) 1

K, K=

1T 2

sen. 4(0) II

set. 4(0)

3 min

min{ , } 1.28 1.25 155.28

3 min

min{ , } 1.27 1.25 198.04 222.0 . 5 198.0 2 156 22 4 22.05

I

=~ H ==

FRER LAY, AN 5Q HHN, LEETF 1. 11 BURBUEL AT D 2 EoR,

() RFEFRCE A N A A TS B R BT 1. 11 BRRBE e E— 5 E K 6 MEE/AZ, BN
TERNEBRERER: () () O G, 1) 4,1

k (0)

K, K

k (0)

K 0,0.5

,KO0.5,1 399.20 396.02 454. 76 445. 04

3 min ~ min{, } 397.61A 2 2 396.02 397.01 445.04 455.02

3 min’ min{, } 396.52A 2 2

I

T ++ ==+ +==5]

BN RADTFERME M 17 A

AFTIH R R, HEERIE RTF 0 X R HFEH C©

M(0)

1 C N

oOsfR ) () () () @ q,n @ QG @O 0O, 1

ITH(0) (0)

set. 1(0) Mk(0) M (0) k(0) k(0)

K,K=K,KK,K

TH(501100 001) (0).511 2 46.851

i 80 1.29

3min’ "’ () m61246.851 8 30 1.296
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3in’ 3mn’ 3 277.56 97.61 15
I

X

ICTII

J

J

X

R

1

X 1x -+ - = += =++-- = (D) QLD QO L) @O @G,D)21220
I

sen. 1(0)

ITH(0) (0)

set. 2(0) Nk(0) N(0) k(0) k(0)
K,K=K,KK,K

T,0.50,0.52

HO) (0) 01 120.240.15 3
3min” " ()3 .22 46.851 8013
min > 3 min ’~ 135.84 9.2 6

ICII

T S e R e I e T B

X t==+-==+-= - () ()@ @D @O G @O 1,1 3
I

sen. 2(0)

ITH(0) (0)

set.3(0) Mk(0) M (0) k(0) k(

K,K=K,KK,K

THO) 3223 (0. 0) 515 397.61 2(0.5) 0.63 0.15 15

3min > 7 (0

)3 min * 3 min ’ 0.18 2 46.851 8 1.296 3 1 2

< s B

b = =
ol

X =-= —+= =+ = +-=-=() )@ @, @O QD40

I

sen. 3(0)

ITH(0) (0)

set.4(0) Nk(0) N(0) k(0)

K,K=K,00.5133344

K .5,1 46.851 80 1.296 1 0.80 0.5 2 46.851 80 1.296 2 135.03 396.52 2( ) 0.6 0.15 15 3
min ~ 7 ()3 min I’

1x

R
IC t -+ = == == - -+-= () D) 1O Q01
k (0)

K, K

THO 5 ) (0)

— s e R W
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I

sen. 4(0)

Mk (0

s 0.,1

K ,K

II

en.14 () 4014

3 min’ 3 15 277.56 396.5 0 46.851 80 1.296 0.88 2 46.851 80 9 2 2(1 ) 0.25 .15 15
3min’ 1.2 6

X

K

1x +—- - = =-=-=+ =+ () AQ,D)1=2
I

set. 1(0)

Nk (0) 1

K , K=

IT 2

sen. 4(0) II

set. 4(0)

min{ , } 1.27 1.25 155.28

3 min ’

min{ , } 1.28 1.25 197.43 220.49 200. 2 11 223.9 15 2 6.2

LR, QOFRERINFWE 4-4 Fin:
F 4-4 REPESHHER BT ERE S B R=5Q ALk
1 4k G N IE 7 1A))

T 1 B 0.25 &% 0.24 AHB/NEF 11 B 1.28 A1 1.27 SV

2 b AEEANMIE 7 1R) T B 0.60 &4% 0.63 &fghE K

3 A GEANMIE ) R 1T B 0.61 &4 0.60 A/

4 Ak QBN IE J7 1)

FF 1B 0.24 A1 0.25 A RER 11 B 1.27 &% 1.28 S48 KNE 4-4 FafLIES|, RSB RY#EE
B .

© FAPRI RBUE & R A 5 Z A S bR & 2 P B A8 A i 340 5] 1 2B 4L

@ F—FFRy s, EF 11 BREESER 1 BRBEMNZIEEME .

@ AFEFIF, EEABEN 5Q WXTLBEFEIIRMA KR, NIRRT REFEARML, KT UHEN S AEERKT 5Q
W, FEXN REEASKR LB R AT ERSE, £P 1 4FF 1. 11 BEREE/NTEE G5 0,15, 1.25) X
%, 52

2 WFEF T BASTRE(RBUERT DRI .. —BORUE, 2 e 0l i A0 418 2k %

(ARSTA5) B 2R % MO) 2 N H BEL 204 i 0 o 265 B s 2 8 25 1 R AP RS A A A XU B R, B 1E 7 /) R OR3P T R BB A
SRR, BN IE J7 17 B PR3P I T REBUTR BN AR .

(4) 277 M AT o B SIE 5 0 Hr

R 4-3 WA, RSN 1 A 4 A E 301

k (0) #0 3U

4k (0) ¥ 8 ETHER,

KT HERACIIME 0.571V, R 7E R A A fpi i st i s it , 5 5 oot —

ESTF, AFLETF ABEX ) 8,

EEBAN, HPHPTA AT LS HIE T AEEX . 180 180 [ 1.596 90 , 1.596 90 ] [ 181.44 , 1.44 ]

noT - - - 4+ == -

2 N, SIS BEPT A -1, 903X 180° / T =—-109. 04° € [~181. 44°, —1. 44° ], KM HE A7 B R AL, NEENT T
TCHFIIEE T RE M AE . BT 3 AbLk 1 AW E RN, 3 eMshE T R A T BB .

4.2.3 XA RS A E R R ERE 3.3.3 /AN, 5. 6 ARSI AET 1 B BB A 6 1 e B 1
NERBFEREFECIOLTH T K (AR 1. 4 k) MEBREFHRPREFERE. 456K 44 FHER, M 2%
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M SAT 5Q e, kB 14 AFFARP REEWEREER, AREENEE, Hik 5. 6 ABEAEFESAET
I

B IEFEEE, HXEMAEEDESRTESAETY T BJRGEEE.

X 5. 6 EMHMAS ER, HAkSEPHER T BS T REBRETHER |

B, B 5 AR AER 1 B 1 ALBRER 1 BEH, 6 AFAMASE S

SRR T BRS 4 MRBREF 1 BEG, BERERL KT v

el.T

=1.2, M

I 11

set. TL(0) rel.T set.1(0)

I 11

set. TR(0) rel.T set.4(0)

1.2 277.56 333.07A

333.07A

IKI

[KI== ===

4.3 i HAHTEE

4.3, 1 KRB H MR R H 2R

4.2.2 NPRITESEREAF T 3.3.1 A 3.3.2 ANEHEISSH, M bLag s,

rhopE 5 S E BEL Y O R VA RS B A B R, R AR X N AR BRI

() BAMEF RN, TRaESR, oot E, JEBRAMEFBERE R, ik, Jrm oot Hbuf
AAF; 53

@) WMPEANLEEF 1. 11 BOMTEREE, BAMETREFEEF I, 11

B REUZESBK, RIPaREgaR, JERANMIE W ERrAEF 1. 11 B RBUE R, XAMKFRE R 7 W oot
BB TR AR 1R B
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