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ABSTRACT

At first, this paper introduces the basic knowledge of power system simulation
and the main problem facing this technology. Then, load modeling, one technology
which has great effect on power system simulation, is introduced.

After that, a two-stage load modeling method is introduced. This method defines
four main parameters in load model. By identifying those four parameter and set
other parameters as typical value, this method gets a complete load model.

However, in actual application, only identifying four main parameters is not
enough for the practicability of load modeling. On the other hand, the identification of
numerical values of the four main parameters is facing great difficulty. Via mathematic
analysis and simulation method, this paper draws the importance of so called
“Secondary Dynamic Parameter”. Using one of the secondary dynamic parameters —
stator reactance as an example, this paper builds a simulation system to analysis the
influence of the variation of stator reactance on power load output characteristics in a
situation of disturbance.

Based on such output characteristics, this paper put forward the method of using
clustering analysis to classify load model on terms of secondary parameters. That is to
say, instead of the identification of exact value, this paper finishes the division of
parameter interval, and classifies the possible parameter interval into several group,
every group is defined as a class in clustering algorithm. The whole method is divided
into two steps. The first step is clustering, that is to cluster sample points with
unknown secondary parameters and create the training set, in which all of the points
has a class. The second step is classifying, that is to classify new samples with
unknown parameters using the training set.

Based on preliminary works, this paper chooses the dumping time constant of
reactive power of power loads during disturbance as the basic characteristic for
clustering. Mathematic analysis and simulation experiments have verified such choice.
After that, this paper designs simulation experiments to get enough samples. Based on
the samples, this paper verified the effectiveness of above method.

Key words: Power system simulation; Load modeling; secondary dynamic
parameter; Clustering;
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a. 50. 100. 150. 200. 250. 300.

TIME (CY¥CLES)

K 5.5 FHEEM
B 0TS e [ g 28 RN 20 SIZBG AR LUV K P S BR FE
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SWING CASE IEEE14v3 EXECUTED ON 2012-04-22 USING VERSION 4.3.6
c %%E%O BUS POWER FLOW CASE (IEEE14 } EXECUTED ON 2012-04-17

EU5-T 1000 BUS-3

f1 JJ‘rJIr M

AT

£ I<|

T oL 50. 100. 150. 200. 250. 300.

TIME (CYCLES)

Kl 5.6 e EZFL

SR VO T e S B 4 S 3 S b

KA PRSI R, W18 7 A vl fe 2 DO R e sz g T, RS
TR T I I R R GBS TR ATARIL, A T e PR Dy i A 1] LR () 28 A 2
AU DZRZEA . RN, AT EDI D Zokul, A DhDR K A2 B Lo %
FRIB ) IR /R, HIBRETF O %, SINAE LS B I 4

FRER FIRTEOL, e AR AT SR R B B I IR TS 1A T D 2R e B
L3 M, T DR S TG Ty D 2 A e S [ o 12 fth 2 10 23 Ao SR ER T B D )
FRAEIX B A] e S S5 A8 T3 A

[FE S DA T 590 o P A g e 0 1D P 2 e %o D1 g D 28 2 ik T 5 5093 B 1 2
Wi, AR 2R A matlab F RGHHR T HAH. B “ident” fiy4. T IHI & EX A
PR RS FH 7 VR AT HE IR «

RGPHRA = RER, — MmN E8dE, AR, S A\ AL 7 1) 5
NHE, B A Lo Z, ERZHEZAFRR, MNMHE RGN E
PRI (A OB R, AR IR R — M AR R, X — k%
55 e AR B A) 32 BRI 2 — B S X — IR VA B, SRR FRREISIE T X
— B RETT IER s =PRI, VRO HE I T A R SR T RAE
HE, BARSTE R R H.
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Matlab £ 4t ##iR T B AE I E 5 B an s B R
B system Identification Tool - Untitled EI@

File Options Window Help

Import data - Import models -

l ) Operations l
<— Preprocess -

t

=
Working Data
Estimate —= -
Data Views Model Views
To To
Time plot Workspace | | LTI Vigwer Model output Transient resp Monlinear ARX
Model resids Frequency resp Hamm-VWiener

Data spectra

Frequency function Zeros and poles
Noise spectrum

Trash Validation Data
Compiling ...

K 57 L5
BN TR BRI EAR GF R BER AR [55 WAMS R4 SEBRRAE R G AHE, [F
4 0.004s). W1~ EFTR:

Time-Domain Signals -

Workspace Variable
Input: x

Output: v2

Data Information
Data name: mydata
Starting time 0

Sampling interval: III.IZIIZI4l

More

[ Import ] [ Reszet ]

5.8 HHEFA
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2 Ja ik Process models, BIIEFEAT H . HHF-7E i fi & A 1 1R = BAR LA /& —
B SRR, M B R R N F e B — M A R B AT, R R

SO N B Tpl B#HA.

Bl Process Models EI@
Model Transfer Function Parameter Known Value Initial Guess Bounds
K Auto [Inf In]
K L Auto [0.001 Inf]
{1+ Tp1s) 0 [0.001 Inf]
0 [0.001 Inf]
Poles 1} [-InfInf]
1 w||Alreal - 0 [00.12]
[ zero Initial Guess
i Delﬁy @) Auto-selected
[ ntegrator _) From existing model:
) User-defined WValue—=Initial 'GLIEI Drag anc

Disturbance Model:

None - Initial state: Auto -
Focus: | gimylation - Covariance: | Estimate - Options...
lteration Fit: Improvement [7] Display Stop fterations
Name: P [ Estimate | [ clse | | Help |
SR 1 K TR
Kl 5.9 #ﬂﬂ@%ﬂlﬁﬁ
>z a7 =| +
BT HHR G 2R 20T PR g R
Bl Data/model Info: P1 E\@ Bl model Output: y1 = || &3 |
D — o1 File Options Style Channel Help Experiment
Color: [0,01] as Measured and simulated model output
' Best Fits
Process model with transfer function - 9.6 1 |P1:98.7
Kp
Gig)=s — | 9.4
1+Tpi*s =
with Kp=99593 92
Tp1 = 0.040734

Esztimated using PEM using SearchMethod = Auto from dat = g
o4 nr 3

88

Diary And Notes

86

% Import mydata a4

0 0.05
P1 = pem({mydata,'P1'};

-

5.10 P-4 R
H T TIER, UEs
FEHL G

35

01 0.15 02
Time

HRMBUSAH —E KR, WRERKXEAGE, =
AR E A ZE R . W 12O R S5 RS IR 1 75 - R WA 1A




B4 H IR Best Fits 241, %S 80 KMEHY 100, HPFRRAAY 5 %0 N 2
SV . SERRHRR A BT AUE TR A AR R S N, SE ) AR A
B E] o ARG B W RS EE 90 LLE, MR IR RGEHER I 45 B2 v F T,
75 D) 3k B BT A DR AR X ] B3 50 P AR M B A R B (R 3 R R T DAAE
Process Models Zhfig Bk ). 247 X [RLER RS, i — M 322 1) Best Fits
SRR R 90 B b, XU T Z BE B AR A 1A B

DA b, B AC TR SR SR B AN 5 8803 R B IR R e B AN G2 T VR (PRI

513 #EmiaEaheuE

M T B AT RO TG, BRI 2 M B S5 SRR SR 06 2 RN IE fe A AE — E I 22
5, BARTHRCH 105 1 FL U S DN 8] B 2 IR R SC R I AN BE BB 58 F. A
b, AR FER I RT3 3K — AR M PR R (10 75 2R SR BUE 5 BT 73
EHEN

N BRI SEAIE, EEESRAUE M AL . T ARECR A IS R 4t
D)y, RENS I N AR e 2B R A IR, R 7 e A PR £ =% o R A5
BEORIRIUE 2 BB A

GAURRT 9 RO 2 TR R i B BT B R %2, L =AM P IR

RPN 2 BRI e shid S B vt 55, #280ksh PSD-BPA gl i ST fF,

HARABLT
B ARASR REE R,
B BUS-24 100 19.24 9 .77
E EUS-34 100 19 24 9.77

IRt T AN U R, F B AT B AN B R s R AR E A T
if LR AE 58 TEZh B fif o
5 RN R B R

L BUS-12 100 BUS-24 100 L0200
L BUS-12 100 BUS-34 100 .0Z001

BRI RN E

BOF e 19 e, T EEBATHIRAE Y, WS TAT T RE AR E I H A L
e T IR (R A2 KT 0.85 b KAH) o W ARAAT, WXL G i 5 i it B2 S 8
IR TG, WAV AN, BB E St i ok, 7 ZE080/MEE fi iy 22
Ja BT 2.

F=P B 2 swi R s, fa ORI A H AR e

LH
L Bl:5-12 100 BUOS-24 100 3 3
L BUS—12| 100 BUs-34 100 3 3



WL, S “BUS- RN EHN G B S  HT
LB T 0 G ELO . 2 DSRS0 S0 L KA
FEELBEVRIN, S5 S BV H 0 500 3 L 2 O IR SO F 20 K, SCAFAL SR
HIEIRIE

5.2 iR AT BTk

FEREAT Ja SE r REE AT, BeH ERAER R ZATEe g & 2. i
TR H SR RENLE, I IEFR SR e B 1 HEAT N A SRR BT S 1T
%o SERMEEUR .

W 12 5 RO ALE, EH 6 A AR A HE R I 4 4IAN R A€ 7
TS i EIFEAT RGHER R 15 20 s 00~ HJCTh B R A e i A 9 1a)

PRSI T 25, I OB SR DR AEAE . JLAE SR W0 R B
Sy T LA
PR 0095 | 0145 | 0195 | 0.295
9vs7 23.31872 | 18.9883 | 15.96781 | 9.020386
12vs13 25.28765 | 20.53009 | 17.16561 | 12.61925
9vs14 24.09 | 19.31658 | 16.31029 | 11.52459
13vs14 24.09 | 19.31658 | 16.31029 | 11.52459
10vs11 23.26176 | 19.36558 | 14.85641 | 10.51845
9vs10 23.26176 | 19.36558 | 14.85641 | 10.51845
¥fE 23.88498 | 19.48045 | 15.91114 | 10.95429

AR A R 8 B AR s B R e A AR AR B A T B YRR 2 T, A
Ovs7 RN A AAE 9 S REZRAN 7 S RIS 2 1]

Ry RS, R 05 HSEI IS5 RS Z BT e o A B4 REAT X T, AT
i H A0 2R G s Bt 2O BRE, AL 2N B R A RGEHHR L G
R HIE):
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10 -

15 F

20k

25 1 ] ] i
0.05 0.1 0.15 0.2 0.25 0.3

5.11 HAR I #r- 07 H A5 xS He
Mg EIRZESR, W] UUE H B 4 B B 45 SR AN A RIEAR R WA 1. Z A7
ERIZR AR A RGA T AEL R, TAEHIS M KR IEAT T R4 it
A, RS EmE R ESR . RPN R ZE R B T E R
fEo IX—g5 R 7S TR IR, DA S S s 1) 00 e 1 i AT
HER & HE
H ERGRATUUEH, RHEEN T ERT € F RIS PR 2171 .

5.3 #ARIRE

Exen g 1 v B dcrt r A KSR st U5 3, B R T 2
& LIRS R RS £

APREE, —HET 4 A E, B A E TIET 6 FhPish. R
Gufar 0 B ESEEHLAS gar, MUZATSRER M 4, Xl TR ERIEN T
iy AR WE N 2 2 T3 EEOR R B O AR R A5 B 1 R . P U (R E TS
B3 8 4, IEMUNR 4.2 WIS LRI 8 RYHIPT. XA HUS 202 T
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H TR RS o KA FSE 10 H BB Se /2 1 TH L RSEEEEN T A A e 1
HUGTIIX 70 BEAF IR . T e & SRR 70 8 14, 1 T L DTEUE R AR i

bt 2 K AN RER ) B L SAE AORS AL, AR AR 8 AL

R TE O I

T LT, AT 1 S SR A A2 AT D 70 A s ) B i 2508l B0 0 A1 O
M 5 SR A R IRAS U A S

R

WS | e B 0.095 0.115

IR A | RFAEME | B TR 5 | R AEAE
9vs7 | BUS12 | 0.042884 |23.31872 | 0.049468 | 20.21509
12vs13 | BUS12 | 0.039545 | 25.28765 | 0.044974 | 22.23507
9vsl4 | BUS12 | 0.041511 | 24.09 | 0.047959 | 20.85114
13vs14 | BUS12 | 0.041511 | 24.09 | 0.047959 | 20.85114
10vs11l | BUS12 | 0.042989 | 23.26176 | 0.047394 | 21.09972
9vs10 | BUS12 | 0.042989 | 23.26176 | 0.047394 | 21.09972
9vs7 | BUS14 | 0.044442 |22.50124 | 0.049004 | 20.4065
12vs13 | BUS14 | 0.041238 | 24.24948 | 0.046585 | 21.46614
9vsl4 | BUS14 | 0.044442 | 22.50124 | 0.043788 | 22.83731
13vs14 | BUS14 | 0.038839 | 25.74732 | 0.043788 | 22.83731
10vs1l | BUS14 | 0.043772 | 22.84565 | 0.049339 | 20.26794
9vs10 | BUS14 | 0.044442 | 22.50124 | 0.049339 | 20.26794
9vs7 BUS4 | 0.044582 | 22.43058 | 0.049045 | 20.38944
12vs13 | BUS4 | 0.04451 | 22.46686 | 0.048765 | 20.50651
9vsl4 | BUS4 | 0.043324 | 23.08189 | 0.048448 | 20.64069
13vsl4 | BUS4 | 0.043324 | 23.08189 | 0.048448 | 20.64069
10vs1l | BUS4 | 0.043803 | 22.82949 | 0.047454 | 21.07304
9vsl10 | BUS4 | 0.043803 | 22.82949 | 0.047454 | 21.07304
9vs7 BUS5 | 0.042144 | 23.72817 | 0.04895 | 20.42901
12vs13 | BUS5 | 0.037517 | 26.65458 | 0.039912 | 25.05512
9vsl4d | BUS5 | 0.041241 | 24.24771 | 0.044041 | 22.70611
13vsl4 | BUS5 | 0.041241 | 24.24771 | 0.044041 | 22.70611
10vs1l | BUS5 | 0.043293 | 23.09842 | 0.04911 | 20.36245
9vs10 | BUS5 | 0.043293 | 23.09842 | 0.04911 | 20.36245
2 o . RS
kS | A B 0135 0155




AR | SRR | IR % | A AEE
9vs7 | BUS12 | 0.053378 | 18.73431 | 0.054556 | 18.32979
12vs13 | BUS12 | 0.048778 | 20.50105 | 0.05029 | 19.88467
9vsl4 | BUS12 | 0.052046 | 19.21377 | 0.053066 | 18.84446
13vsl4 | BUS12 | 0.052046 | 19.21377 | 0.053066 | 18.84446
10vsll | BUS12 | 0.051935 | 19.25484 | 0.054636 | 18.30295
9vs10 | BUS12 | 0.051935 | 19.25484 | 0.054636 | 18.30295
9vs7 | BUS14 | 0.054911 | 18.21129 | 0.056029 | 17.8479
12vs13 | BUS14 | 0.050568 | 19.77535 | 0.051267 | 19.50572
9vsl4 | BUS14 | 0.04758 |21.01723 | 0.049821 | 20.07186
13vsl4 | BUS14 | 0.04758 |21.01723 | 0.049821 |20.07186
10vs1l | BUS14 | 0.054913 | 18.21062 | 0.057156 | 17.49598
9vs10 | BUS14 | 0.054913 | 18.21062 | 0.057156 | 17.49598
9vs7 BUS4 | 0.052257 | 19.13619 | 0.057347 | 17.4377
12vs13 | BUS4 | 0.051433 | 19.44277 | 0.056176 | 17.8012
9vsl4 | BUS4 | 0.053401 | 18.72624 | 0.05636 | 17.74308
13vsl4 | BUS4 | 0.053401 | 18.72624 | 0.05636 | 17.74308
10vs1l | BUS4 | 0.050611 | 19.75855 | 0.055137 | 18.13664
9vs10 | BUS4 | 0.050611 | 19.75855 | 0.055137 | 18.13664
9vs7 BUS5 | 0.050143 | 19.94296 | 0.055911 | 17.88557
12vs13 | BUS5 | 0.041751 | 23.95152 | 0.044838 | 22.30251
9vsl4 | BUS5 | 0.04793 | 20.86376 | 0.050752 | 19.70366
13vsl4 | BUS5 | 0.04793 | 20.86376 | 0.050752 | 19.70366
10vs1l | BUS5 | 0.053027 | 18.85832 | 0.057005 | 17.54232
9vs10 | BUS5 | 0.053027 | 18.85832 | 0.057005 | 17.54232

TS

WS | SR A 0.185 0.215

AR B | ARAEME | IIADE R | A AEE
9vs7 | BUS12 | 0.060599 | 16.50192 | 0.06694 | 14.93875
12vs13 | BUS12 | 0.056332 | 17.7519 | 0.058115 | 17.20726
9vsl4 | BUS12 | 0.05896 | 16.96065 | 0.06184 | 16.17076
13vsl4 | BUS12 | 0.05896 | 16.96065 | 0.06184 |16.17076
10vs1l | BUS12 | 0.065441 | 15.28094 | 0.067795 | 14.75035
9vs10 | BUS12 | 0.065441 | 15.28094 | 0.067795 | 14.75035
9vs7 | BUS14 | 0.065145 |15.35037 | 0.070106 | 14.26411
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12vs13 | BUS14 | 0.05862 | 17.05902 | 0.058774 | 17.01433
9vsl4 | BUSI14 | 0.054975 | 18.19009 | 0.058746 | 17.02244
13vsl4 | BUS14 | 0.054975 | 18.19009 | 0.058746 | 17.02244
10vs1l | BUS14 | 0.065325 | 15.30808 | 0.068056 | 14.69378
9vs10 | BUS14 | 0.065325 | 15.30808 | 0.068056 | 14.69378
9vs7 BUS4 | 0.061595 | 16.23508 | 0.068626 | 14.57174
12vs13 | BUS4 | 0.061708 | 16.20535 | 0.067496 | 14.81569
9vsl4 | BUS4 | 0.059621 | 16.77261 | 0.067119 | 14.89891
13vsl4 | BUS4 | 0.059621 | 16.77261 | 0.067119 | 14.89891
10vs1l | BUS4 | 0.061865 | 16.16423 | 0.069357 | 14.41816
9vs10 | BUS4 | 0.061865 | 16.16423 | 0.069357 | 14.41816
9vs7 BUS5 | 0.061884 | 16.15927 | 0.068795 | 14.53594
12vs13 | BUS5 | 0.048057 | 20.80862 | 0.052785 | 18.94478
9vsl4 | BUS5 | 0.054946 | 18.19969 | 0.062075 | 16.10954
13vsl4 | BUS5 | 0.054946 | 18.19969 | 0.062075 | 16.10954
10vs1l | BUS5 | 0.064313 | 15.54896 | 0.067098 | 14.90357
9vs10 | BUS5 | 0.064313 | 15.54896 | 0.067098 | 14.90357
TS

WS | SR A 0.255 0.295

AR B | ARAEME | IIA)E R | A AEE
9vs7 | BUS12 | 0.08618 |11.60362 | 0.11086 | 9.020386
12vs13 | BUS12 | 0.066189 | 15.10825 | 0.079244 | 12.61925
9vsl4 | BUSI12 | 0.072277 | 13.83566 | 0.086771 | 11.52459
13vsl4 | BUS12 | 0.072277 | 13.83566 | 0.086771 | 11.52459
10vs1l | BUS12 | 0.077885 | 12.83944 | 0.095071 | 10.51845
9vs10 | BUS12 | 0.077885 | 12.83944 | 0.095071 | 10.51845
9vs7 | BUS14 | 0.0782 |[12.78772 | 0.10489 | 9.533797
12vs13 | BUS14 | 0.068777 | 14.53974 | 0.08098 | 12.34873
9vsl4 | BUS14 | 0.064808 | 15.43019 | 0.10489 |9.533797
13vs14 | BUS14 | 0.064808 | 15.43019 | 0.078661 | 12.71278
10vs1l | BUS14 | 0.07714 |12.96344 | 0.09714 | 10.29442
9vs10 | BUS14 | 0.07714 |12.96344 | 0.10489 | 9.533797
9vs7 BUS4 | 0.078849 | 12.68247 | 0.091399 | 10.94104
12vs13 | BUS4 0.0747 | 13.38688 | 0.08214 | 12.17434
9vsl4 | BUS4 | 0.078745 | 12.69922 | 0.090266 | 11.07837
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13vsl4 | BUS4 | 0.078745 | 12.69922 | 0.090266 | 11.07837
10vsll | BUS4 0.077211 | 12.95152 | 0.089385 | 11.18756
9vs10 BUS4 0.077211 | 12.95152 | 0.089385 | 11.18756

9vs7 BUS5 | 0.074165 | 13.48345 | 0.086077 | 11.61751
12vs13 | BUSS 0.05857 | 17.07359 | 0.060137 | 16.6287

9vs14 BUS5 | 0.067846 | 14.73926 | 0.078474 | 12.74307
13vsl4 | BUSS5 | 0.067846 | 14.73926 | 0.078474 | 12.74307
10vs11l | BUSS5 | 0.076192 | 13.12474 | 0.090862 | 11.0057

9vs10 BUS5 | 0.076192 | 13.12474 | 0.090862 | 11.0057

5.1 FEAR UK REIRIN ) BORRFAE(E
BV, A EI SR AR BiR A A N I EASR AR Y, — ek
YRR B DU AR X6 10 RYHE, ERA I 2 HIn N BRI O

Measured and simulated model output
9?8 T T T I T I T T T

977 ]

9.76

9.75

9.74

9.73

9.72

T
1

9.71

1] II].ID2 0.1[14 D.IDB D.IDB 0.11 0.112 D.il4 E].l16 0.118 0.2
Time
5.12 i FEIYIa) o DAL Y I /s
n BN, AN R B e DA e LA 0.1MVar, & TR/
AL I o X AR ALY T S B AR — 1, 1T PSD-BPA A B iSO
R BRI, A b2 I B B oS BB E G FrILR, 1 B 2 B R [A) 3 £
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ORI gy, HEDhA g, i s R B Emy &, XN dka 5
ARGHERAKEHA, Best Fits ZHUCR N F R X A th oAk 2] 90 BL L, R
HI A ST SEAMERR ) 1), 2 B A RSN S R 2RI . AL
OB AR Y R VR R s

Measured and simulated model output
9?5 T T T T T T T T T

97 4

T

9.65 .

96 .

9.55

0 0.'02 0.64 D.IDB D.IDB 0.'1 0.'12 0.114 D.I1Ei 0.[18 0.2
Time
5.13 e 31 1) G Ty A% A B AR Y 1]

wm EE R, AR R D ARG EE Y, A AR T DAk
/N2 HIR G B, WA PRy o DA A i B i K i A 45 28 46 O B9 A 8 /UK
i, I E AR

FESEPRSESE T, N T AW AR C D IS VE [, AR EARTE 2
e AR R BT, R B
C(10) 128 BES B =40 & B IR R

Ls BO5-12 100, BOs-13 100 g 50, . 00000 2 0311 .00 .00
Ls BUs-12 100, BOs-13 100 -9 B5. . 00000 2 0311 .00 .00
TR Ak
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HINEiSe3 NSRS O S A i 1 R e N A A e p e - 3
BRI, £ R G, B e A AR R UBOZE R s, R P TS T A
AR A 328 211271 i AE PTG B ) 2 MR A )N BRIVt 0 ) I T ) A A Y BT B )
M BT AR AN AE o I/ B 42 1 EL 70 BE 0% (5615 e 9 1) P P i 9 B T
S, NN e Y A] 1 T T AR VS B B R INER ARG DR, DAy £ W 01 1)
FRITC T T Il S [ 3 AORT R B KN B R AN A, LSRR A 1R R s iy e 8 15
ANTRIASE BB PRl e A 328 20 7y 1 s (VDS MR 22 5 A8 /N

LA HSER ST A B SOFASBE LR T30, MRS, W
LAt A 0 70 A e (0 SR i S 1) 35 A0 [ — € 7 FL T B AR AR e 1) S D )
RSO, KRR A R b AT DA A s e

BIUNLA X 6 07 R4 2R

—_— |
T e

RS AfafiE 0.095¢

Rl eiG

FHEE.

Ovys e

BUS12«

0.042884«

23.318724

12vs13+

BUS12-

0.039545¢

25287654

Ovslde

BUS12¢

0.041511¢

24.09¢

13vs14de

BUS12¢

0.041511¢

24.09¢

10ws11+

BUS12-

0.042989.

23261764

Ovs10s

BUS12¢

0.042989+

23.261764

ML ELE 12 SRk, Hbs B 12 LUK 13 SRR [MEy, BRI
T YIS 1) 5 5 LR H A A 1 0 2 ) o R % AL i T s TR R AR AL R A
AHEF H, BRI 5 5 B A R N, SR R RO, B gk, 1T
7 U R A A PR 7 A L S U R R

HF ARG R E RS R 14 WAR/NRS, R G0 S sy
IEEEIX BN G R A . TESEPR R G, A 5 T AR 48 A1
RIS R B L ASOE S, DRI AR BN T AR 28 45 ) SR e T) 3R 01 T g 2 B

EZ‘FIS%O

54 R ot
5.4.1 BRE*%
1
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e G 4% T 5 T A A 2 B S ) O AT Pt B S O RE AR p . 200 B 8 I 8 A O R
KREERIN RS T 20 41, 70 8 B4, —ILF 160 MEA . FTRHAMERH
VAN AR R R AR E W R
SAFIGI TR, HTHEA
[k ilitid
RS
v
EAR a2
v
P s JeA-FHE)s, SER

v

MEER

Kl 5.14 RFNHTREF I
2o TSI 2 Ja W 3RAS RO B 45 R 4k Pross

FEAR i 5 1 2 3 4 5 6 7 8 9 10
Bk 1 1 1 1 1 1 1 1 1 1
RRER 1 1 1 1 1 1 1 1 1 1
FEAR S 11 |12 |13 |14 |15 |16 |17 |18 |19 |20
B R 1 1 1 1 1 1 1 1 1 1
RRER 1 1 1 1 1 1 1 1 1 1
FEA S 5 21 |22 |23 |24 |25 |26 |27 |28 |29 (30
HSr R 2 2 2 2 2 2 2 2 2 2
RREGR 2 2 2 2 2 2 2 2 2 2
FEA G 5 31 |32 |33 |34 |35 |36 |37 [38 |39 |40
HLS R 2 2 2 2 2 2 2 2 2 2
FRER 2 2 2 2 2 2 1 1 2 2
FEAR i 5 41 |42 |43 |44 |45 |46 |47 |48 |49 |50
Bk 3 3 3 3 3 3 3 3 3 3
RHRER 3 3 3 3 3 4 3 4 4 3
FEAR S5 51 |52 |53 |54 |55 |5 |57 |58 |59 |60
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B3R 3 3 3 3 3 3 3 3 3 3
RReER 3 3 3 3 3 3 2 2 3 3
FEAR S 61 |62 |63 |64 |65 |66 |67 |68 |69 |70
HSEIr R 4 4 4 4 4 4
FRGER 4 3 3 4 4 4 3 4 4 4
FEA G 71 |72 |73 |74 |75 |76 |77 |78 |79 |80
FLEL R 4 4 4 4 4 4 4 4 4 4
ARG R 4 4 4 4 4 4 3 3 4 4
FEAR Y 5 81 [82 (83 |84 (8 |8 |87 |8 (89 |90
FLSr R 5 5 5 5 5 5 5 5 5 5
RARGS 5 5 5 6 6 6 5 6 6 5
FEAR S 91 |92 |93 |94 |95 |96 [97 |98 |99 |[100
HSEpk 5 5 5 5 5 5 5 5 5 5
RRER 5 5 5 5 5 5 4 4 6 6
FEAR S S 101 | 102 |103 |104 |105 |106 |107 |108 |109 |110
HSr R 6 6 6 6 6 6 6 6 6 6
RHRGR 6 5 5 6 6 6 5 6 6 6
FEAR S 111 | 112 |113 [114 |115 |116 |117 |118 |119 |120
HS R 6 6 6 6 6 6 6 6 6 6
RRER 6 6 6 6 6 6 5 5 6 6
FEA i 5 121 | 122 |123 [124 |125 |126 |127 |128 |129 |130
B R 7 7 7 7 7 7 7 7 7 7
RRER 8 7 7 7 7 7 6 7 7 7
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