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Abstract

As the national economy transitions from high-speed growth to high-quality
growth, the growth rate of electricity demand from industrial, commercial, and
residential users in China is slowing down. The scale of investment in grid
infrastructure is gradually decreasing, and grid companies are facing the severe
situation of early investment in equipment assets aging in batches. The importance of
grid equipment technology transformation is increasingly prominent. Therefore, it is
crucial to determine a reasonable scale of technical transformation investment funds
and make investment decisions on technical transformation projects in the project
reserve based on fund limitations. At present, there are mainly two shortcomings in
the investment decision-making of grid enterprises in technical transformation
projects. First, it neglects the relationship between capital costs and operating costs in
the grid operation and maintenance process, and carries out the allocation of the two
types of grid operation and maintenance costs separately, making it difficult to
achieve a reasonable allocation of grid technical transformation investment scale.
Second, in the process of investment decision-making for grid technical
transformation projects, the planning cycle is relatively short, and there is a lack of
consideration for the timing of project investment, making it difficult to tailor
technical transformation plans that match the long-term operational goals of the
enterprise. Therefore, this article conducts the following work on the investment
decision-making of grid technical transformation projects:

Firstly, this article studies the optimization allocation of capital and operating
costs in the operation and maintenance stage of the grid's entire life cycle. It analyzes
the investment effectiveness of capital and operating costs in grid operation and
maintenance, explores the inherent relationship between operation and maintenance
costs and corresponding benefits based on historical data mining, and establishes an
optimization allocation model for grid operation and maintenance costs with the goal
of maximizing investment effectiveness, solving the constraint of capital costs for
grid technical transformation.

Secondly, based on the analysis of the current status of investment
decision-making for existing grid technical transformation projects, a method for
optimizing the timing of technical transformation projects is proposed to address the
shortcomings of the existing decision-making process. The capital cost constraint of
grid technical transformation is transformed into a funding constraint for annual
technical transformation investment, and a technical transformation project

investment timing optimization model is established with the goal of "safety,
it
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economy, and environmental friendliness" in three dimensions. In addition,
considering the characteristic of rolling updates of projects in the project reserve, a
rolling mechanism is added to the timing optimization model to achieve annual
investment decision optimization.

Finally, taking a provincial-level grid as an example, this article simulates and
verifies the feasibility of the grid operation and maintenance cost optimization
allocation model and the grid technical transformation project timing optimization
model. At the same time, it calculates and analyzes the impact of different weight
settings of grid technical transformation project benefit indicators on the timing
optimization results.

Keywords: Grid technical transformation project; Timing optimization; Capital costs;
Investment decision-making.
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BHATAEL AL . oAb 8 — N Hr B BRAET N EE T B #4175 58, DA — BBy
BAIAWE AT B REE B 3-3 fras, #EkiEEWER T 53— MR
WELO, —MEOREERBTUIFENERFHLFERNME LELSR, S
FIRBHEDt

- T
BB B2 I GIR=Z O I = KBz
|
<4 T gL
33 B EE
RARBRIT, E£Au0HRIMIA, AR FFERTTE HARES, NEEEN

HEW E I iafiie, REEODSREEB) 1 BB TR BGETH i & T
HERESR, EFTESIEE, REHETRNMBERNS, BE#HT T 5
ORI E W ENFRL. SFIRESHIMLERE, RIIFOTH k FRELEE
1 I E TR A, MM ERREEEN 1 f95E WA “TRHE” R,
“TRGEE” BUEHAEERHE, MREANESETR. HETENSE, HMEE
XA ELHAMEENEBEREAT, TSR AR EWRMITER. “HdiE”
TEREE LR RRER, ATRES U . FERH BE skE AN

ERPERD, RIFEBMBE B BRSNS 7 R 4 2 2R B A B
B, EWMEEAFF R BROMNESRANS KERN, SHME R ES KA
WARED H AR RS HEROZRERARELE.

(2) ZHBEMARE

MFRAED T AL EER —F 8RR 0-1 JRZRLkME LR &E. XT it
R BRFE—BBEIEEEEFZNTIER . FITPEETERRE, &0 UEBhTT
FOF A AR R SRR K. BESRBHTEEERTRENBARE, BT
FRANBEZBIAULTE R, FIOCRHABEEEERE.

S BEREREE, BEHREHTIRE HETEDN Pareto FIHY, EIFE
XEEELTERE, CRZBETFABRONURE, RERBRIFER
S=(spla(@a=l-,6=123,4), a RRBETEHITFS,  ABRETBRONE b
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e K ET 0 L
N ERRBFS . SRE KA TOPSIS ik BB /K FRZBIER AR, HAKDRE
mnr:

1) FREAL AL BE B a5 FR AR 3E 5

* s
sm,=‘g;1 (3-15)
2) M IEFFERE U R IR, IRIF I RS
kuh = a)b.S:b (3-16)

3) HIREGE RE R 5 R KoL RAE R ILE Y, BIBUERE iR N o R 1 i
%‘ﬁﬁz ) G
Y™ = {min(k,)},b=1,2,3,4

, (3-17)
Y™ ={max(k,,)},b=1,2,3,4

4) HERBUERE D # T F ka5 ¥, FIOER ZE 52

z; =[Sk 1y
Z, = w,i(kab _Yb_)z

5) T+ Pareto BIVRFHIE a MES RMKFRZEIEFEE Ra:
7+
&ﬂ_zfz (3-19)
6) IEFE R KHIENSERMTE HETE.
(3) Z BFriUKAg

R AL FR LA B B T R AR REVIGME, HEE MK
Us Xt 7 BE 75 S22 BLARFS ks { £1U), LU, £,U)) , #EATHE MEZ AHZ
BCRRILEL, BHFTH Parcto BRINBEES .

Pareto BMMRERIEL BRI H —H Pareto BANBIIESHMIBMN,
HE ek T Mz BFAER Pareto SZECK FR . £FXTH MBI B B8 FAL
th, MEHFERHRLARZFHERIRNIEETE UM UHELUTXE:

Vae{l,2,n}, £,(U)2 £,(U)
and (3-20)
dbell,2,-,n}, f,(U)> f,(U))

AF LORTREETE LI o MEIRREE, WK XX X, X X7
X, HEAMETE KEX-XME X XE X, MR X 89—~ B AFEL Pareto &
LfE, FTH Pareto PRI Pareto RIVNEX Pareto FmILFEES .
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BINKEERNE, SR A BB (O
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3-4 Z BFRLASRAE RS

BEREX . BREFHBHPTNMEHRENES, RE Pareto BRIUBES, HHEER
MRS T MERPTE, URSFTEARENEF, EPRAFERRNMEERTR
SREMERMRK. #ITEZREN, XBERBERELEREE. RE\EETZT
HEER RN EEF MR, ERNRALNRET R, REREWE 3-4 Fir.

35K E NG

AEE BRI B B H R T I E RN X AR mp i m, JF
FE ML e B RN AT . B0 T MBSO B R R WA IR,
R T BRI H R ERRAA B HIRREBR MR B PR R R,
AR AR AN D EEBEAAREMS, USHBHARRANMEIR A
BB A N R RY; &R)E, X e RS R LA 1A R SL AR R SR
REEHATH I -

pd
Xor

R R

27



ks AR FB L2008 3T

FAE B

4.1 BHIEHE

A4y FIRFFEE 18 ANHb T 4 B8 2 J) 01 1 5 W 2 4 R A K A s S50 An o
— /N A B SO B R HEAT 5 & RN 4 BORI R 400 B R AR A

(1) J7 52 B ia 4 A B OB S e

W T HEA 18 NMHLTH 2019-2021 A AT ROAS RH - H#dE, Horp e
BATRAGEHARBER. BEREEHNEHEEE MBS0 E HBTRE,
FEHEBESEES R E. AR A RO AT R . @il 2019-2021
EZEHEHITHERL NG, BTN S L.

EHAHAE 2021 FHE 18 MR B AR BEARMERA . RAMRA. BH
TR, WA TTH R, HRAEER, B EEEE R 4-1 i,

R 4-1 BN R ER

AT BAEMAE RAERE ZATHR MBATHA HfAETER FBEpEHE

Fs (hFm (A7 8] (% ¥ (%) (%) (%)
1 26336 38053.72 97.819 99.625 99.905 49.09
2 36039 72215.04 94.118 95.597 99.840 54.53
3 51372 107701.52  99.511 99.943 99.823 51.86
4 39819 63166.31 99.937 99.997 99.855 55.28
5 40415 50159.89 99.885 99.998 99.854 54.29
6 34219 54779.89 100.000 98.980 99.744 51.65
7 21042 48450.90 99.985 99.967 99.847 53.84
8 35875 70043.38 99.772 99.808 99.911 51.93
9 66619 76675.30 99.063 99.842 99.846 47.00
10 13148 12185.70 99.561 99.758 99.875 48.19
1 11220 26666.69 98.057 95.552 99.853 50.69
12 27911 49131.28 98.833 99.549 99.841 53.86

13 30482 46845.91 99.863 99.825 99.842 50.41
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b Sy REB #6103

R4 (EER)
~FE BAEERE mEMEREF TZETRHERZ WRUTHR HATEER BEREE
Fs (i (F7e (%) B (% (%) (%)

14 72892 116639.76  99.941 99.968 99.939 48.12
15 25359 64033.04 99.854 99.969 99.796 56.29
16 18521 20246.51 99.726 99.449 99.614 48.79
17 17433 66115.04 98.265 99.444 99.788 56.21
18 31517 62772.40 99.303 99.979 99.915 47.98

RIRTEHPEF AT HAQFFHTREMMASE, LA IR RS T
A TR KYE, HERBEER B REMEBCRT AR 1. 2. 6. 11, B
FITFRBEE DGR ABERER 12 SEHEAF, #ITEESRAIE.

(2) B B B e A s

AL B RS RS EC B R AL T, 7T AR 2019-2021 SEHIR B B & E

IR E #EAT HER PR . F SRR GLIZ T 2021 FH A M I E 146 TR,
HEEmERELSHR 27911 7, HHEIEMSERBARLR. ATRERBRWHRTRE
BIRALEE R, Xt e B RIBRFEBMESITHF, XA B AU
13%M9 2021 FEHERRORE S50, HE 19 50 H#THSOn B HEN FIR. 1R
¥ PMS3.0 RS T B AT R E RARTEEE S, B8 E HEHTENRE K
MINFK 4-2 FiR.

R42WHEHBERER
TR SEEE  KREHE W ARE  KENE
BH#&S AEFEE
& B’ (375> (F78 (378
1 1 7x 89 11.84 10.31 0.00
2 1 0 195 6.15 44.32 0.00
3 1 x 130 0.00 15.74 1.06
4 1 *x 174 0.27 23.38 0.00
5 1 x 190 12.27 39.30 6.63
6 1 x 269 5.60 28.41 0.48
7 1 x 387 0.00 44.15 2.40
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ek RF L At

£ 42 (B

RO BR  TEYAR LG AaF%E  S26d0a:
MAMS  AEFH

() ®w AT (J370) (737 Ch
8 2 1 178 24.83 17.52 3.00
9 2 X 34 2.1 4.15 0.10
10 2 I 47 0.51 7.34 0.00
11 3 T 143 35.18 18.67 3.09
12 3 2 198 0.00 23.98 9.05
13 3 x5 128 0.00 14.60 9.67
14 4 x 197 7.08 16.71 7.94
15 4 8 93 0.00 19.37 0.00
16 4 2 342 1.56 47.29 0.00
17 5 T 169 4.19 27.28 0.00
18 5 x 64 0.00 7.77 0.00
19 5 x 122 0.02 13.97 0.09

42 FEMUTEERSHH

TR R, RAZ IR AR 2021 1) B IE 4R AR 1T
A B, B e P O S B E R AR 2 IR $E R 7.7 AL T AR, R B A A
RS AFATERERE, FHITEIHT. &R “RBEENRERE—H
PR S HARN—BP LM Z I G—E S MN 5B "I B RS BRI

(1) RRRIEVRALE A E

X7 EL P IS S A I B AR B P F R L. MR R RSt RIS MEE
T R M1 B IR TR R RN 4-3. FIBTAE R i KEFIE(E M 4.0104, KRB —
BUELLE(E CR=0.03<0.1, HEMEER. BABBEMERANBLETETHAL. @
AT A, AR S S B R E 2 A8 0227, 0.227. 0.432 #10.123.

PL 2021 F=i% T L 68 A 7] 88 WIE 48 BRAGEAN A, AN edr I3 — R RE A
0.487. 0.596. 0.072. 0.428, &EFH—LEEMBEIEIMAAR (2-12) KRG
4329 33.00,
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et T RFR 2 AR

R 4-3 FPYIE4E A LB RO TR

2z THRAWHARE  HWETHARK HLe BT
Az e 7] R YL 1 1 12 2
MW HRK 1 1 1/2 2
B A S 2 2 1 3
B R 1/2 112 173 1

(2) BRBRBESEAN

BRELRAR (2-12) B: HEFBWIBLEN B B RIm A, HREHEER
VR

max Z =100x(0.227V; +0.227V, + 0.432V, +0.123V,)
V=7X)

AP V=R TBEEBREIFNE = HRBIERN KR, 8id BP #HEMENEEFF.
Nia Vas Vas Vi PRRZRTTH RS, R TTHAS. HRTEEMEFRITE
BH—45HME, BT . V. Vi AIERR, Ve NEETER.

BERARZGHEMSECRFEM TR . %7 2021 FEFBRME4RERN 7.7 12,
wr=RER RN 100.2 12, BALBREBELERAN 0.0768. B ATHZE. HiBAA
AR/MELARIEE 2021 EL£EHEATTERERSE S 13 XRTHRREPITHRE
B/MERN 99.466%, AT HREER/MER 2021 FERTHXFIGHEBRATERS
99.840%. FREFRAMEANR, BMNBE~RFIESIET KEGT /D, HEEBZE
2019-2021 £ 18 M AT 54 HEGPEFHBRKNESR/MEZE, BUETEERA
[0.444,0.562]. KR FZHRERE2-13). R@2-14). RQ-157%7, AREZHEA:
(x, +x, =0.0768
v, =99.466
J v, 299.466 (4-2)

v, >99.840

44.4<v,<56.2
F x1v o RFBAREBREREREMBEERE, viv v vis v D FIR BT
RR%. mer AR, HaEEmE=mhE.

(3) BP #&M %

BRYIGHIERFE T %4 18 Mm 4t A8 2019-2021 £/ 54 HEEE, &1J
FRESTHREF 6 HREHE. ZECH=EMEME, REREWETNEN S,
BAERIRECR 2000, RZEBMERN 1003, S BHEF, M&AREF 70 ke, WHEKRE

(4-1)
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bR T RFM AR

BESk, HHRIRE (MSE) X 0.00096. VI|Z:M4¥E B m] 404k s B NI 2 N
WAL S R E 4-1. B 4-2 FiR.

@ﬁ | 100" 4 @ o ]
S i @ ﬁ & fg* ﬁ : 0o ]
= L I« | Gl ) e ] 2 ! | “’ ’ Dt @
sostells W WLE ;%.;ﬁ?ﬁffﬂ%%f
= oo B &N & P=oesl § AU LYY
= : 'JU oL i O if = 095 4 a4 4 D4y
o 985 i %ﬁ % o w OO 6 O § OF

# gl & K | ® | 1

1

5 4 1 99 + ‘ |

TE 78
(o 7 o) 3
‘ ¢ | o T
el o eomfele i3
B oaarbe RRP. LR Ll B sl A% )
L 81 gl \Br e me ¥ = Tad L L e N e R ]
o S A FEL] = o5fP VRHPTT 6P 4T ol
= 99.77 il i": U‘Zf ; ﬁ.\"f i 0 %O B el VH i‘i
= ! X!l || i

= | X # L 4O
99.61 % O c': | ¥ i% 0 g b
+ 0.45t g 1

99.5 .

F5 e
—S— HEAEHEEE -t SERREEE

B 4-1 VI 24845 BE mT AL ih 28

Training: R=0.99903

Output ~= 1*Target + 0.00065

Tafget
B 4-2 YIZRM 48R R AT

FEBFFPEERHENELERAXRECY 09993, HEHARASRAEKRE
BRA BRI M R RIS 45 A 57 BRI IR BB R BR,  BAA A R
. EHRNEES, SdHBEEE 2BRREAESRERIIGFHELBER,
B HESELERRREEALATE, HAMENZIGHEREERRBNHFK
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Hihm RFM T EAR

RBEF.

(4) BE&EMRLSE

fEERBANE = HRBBE S, TR A R AR B R e bR
HR, FNKBEMBEREIRERBBANEEIESERIEARSNARSE
Zi%. A MATLAB-2021a FERRAZEST#UEEH#T RS, ERNLTE
FRI, ¥EKIERKRBEEEKRTET 200 6, BRIEGEEREHBELE 73.41 AF
Hhn, Eit, ABEERRETZHERAVENTER, ASGERRERXERKE
79200, EAX 66 BIFTHLSL, BBtk 4-3 B, BMEgRAsAe s m
SRR 4-4 Fion.

BN
74

72|

70t

68 e il
0 50 100 150 200 #EAX
KB

B 4-3 2 AL EE B AW S h &
R 4-4 BNEERFHERUEELR
FRHE RUBERAFTRE TR REAZERAFIE ST R

I 4E A PR 73.41 33.00
BAMEHRAE (5T 20968.32 27911.00
BAMRE (L) 56073.96 49131.28
A AR (%) 99.564 98.833
WHETTARE (%) 99.786 99.549
PR TR (%) 99.891 99.841
BEHHE (%) 53.23 53.86

B ERTH, ERREAAZHBERT, XHZET 2021 ERMNETRERLE,
BARMRABER D 6942.68 Fi7T, MBS = HAE P =TI EHEIBRES, THA]
ARBURFBK, HIER 0.731%, HiRK, HBAHREOUEE 0.237%, HEHATE
F/BEERF, BT E T 0.63%. ULE45 R Ui 8H s Mz 4k B At & AP
FOEAUERGAERRERESFAE, AEEEBNERMERELSIE, 7
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HALR ST RFER PR

BRARE,
43 R ERFRUERRIHR

H B EE RSN EH BB BBEGZT 2021 F A M B WIE T RARAECE
R 2%9 419 73T, Hik 4.1 T hbEGEE 4-2 B9 19 N B R 9 F N SE R B .
RNTMEHMI B RERBLRRER, BT HSORE BAERE, X ENE
FEmiTeaBE/ER, BERE 42,

WEERHBENMMUHRUETONAE, E-ERBLAFHERERELE
NE (F-E2FRE) FHEMEH, BIEF_FEHEIFAERE FAZREBE
—EMHESRHEMEAEBRMABSHE-_FHEMBMELENE (F=EFA
) MHERE, BhERELF, FIEHETHRHERZHE, S4B83-21%H
TO4ERIEhRHE B A RMAZALENTHERB AR,

43.1 FXORBRAMFMULER

WEL HirBEHERZ X EEN 0.8, BEMZEN 0.05, FEHEEN 200, &
AKX %A 500, TOPSIS Hikrp =R MNER N 1/3. IHBASCIR H 7 8P SR
HEFENFUARE, FUERTE EE BX T E ERA 1 ES EH#1TRINF
ik, BEMHERIEHETR.

ERFERAPE—F, BMERTHBEEETES 17 SEMENME, ks
BAR—FIERFENENERMERF. H4AE8 IS BREASBE Pareto BRI
FRERLRIL 74, ¥ Pareto RIMHEFRELFARE. BFFHNZKENELH
=4 AR, Wl 4-4 Fi.

Bl 4-4 F—FL HIFRILER
B8 J5 K A TOPSIS Hi%k REFE| Pareto RMBEF ERINKFRIBLIE, &
WAKFIERIRANFARPIREHRNETNEA S, BEEE R~ 0.7266, R Bt
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Hedh e Sy RFM 22 AL

HN(3-19), HMEXSRLH Pareto BANMBENIFEN LB PIRERILL A

iE3d TOPSIS BB HIH BERUEREKBTERARE 4-5, HPE—FH
BEERALFELFHELER, RENEAMKELR, ERERFHNUPHTH
SO B M\ ER B B EH L.

R 4-5 BB HAEPRRMALER

SEhR SR

4 BsE RAEN 230G FEXKH
HEESH

s (78 (i (F378) (7w

1 2.5 385 18.41 83.62 6.63
PSR

4 BHRA R Z2h 8 € B
B E

Fe A (i) 3w (F378>

2 1. 6 358 33.19 113.28 6.59
3 7 387 30.74 142.74 8.16
4 3. 4 304 28.67 163.22 8.40

5 — — 26.55 151.13 7.78

RNERRAPE_FE, WE 2. s BB E, BRESEEEMNTE 8.
9. 10, MM BORNZEZE_FIEAE, ERERBEEFNHESR, B#HIT
EEINBEAENTRTNEANFRN. BoFEHETEBE —FERUHERPHT
HETH 1. 6 BUN 1. 3. 8. IRESIERHE, FEENIEHELH G SN
H, EBEAZAENTEENTESRMEETHERELE. B REMNEZH
PR Pareto BRIEEEEUS BINE 4-5. B 4-6. B 4-7. B 4-8 Bz~ . i3 TOPSIS
BRBRUEIHFERGERRBERENRK 4-6, HPATAFHESL RN LFELR
HESER, FEENENTMHELR. o —FEMALE RS0 H PR 2E KR
FPtAT 44T, TE HEREIRF S5 E R RBER R, FlinsE—F LRl
EMHLUEEMBETRBEER: ANRHMERUSRATENEE, REMNER
RERAFHLLPEARMEESEEHE, Fln 4 STE. XBFERUERBT
o, BENERHEFRSII—FMABERNTHESRFEER, TERHE
RESFHHFANERNB SH—FWEETHMEX L, FE—EHERA~HE
e, Gl —ENLRNETESE —ERMEBIANE_FMHERBF
EER, BEET 3. 8 SHEMAET 6 3WH, REMNMHLES.
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b SR F B2 A0S

2 & 13(
25 * ® 2 12 -
i ® e - ® ®ec e
548 4 1 °® e o
31 1. ® e @ 1] [ " -
>z 464 ® Py =~ 1004 °
44 90 4
780 | 920
760 E i;(] 24( E
740 T 200 860 320
B 4-5s FoFEL B ER 4-6 F=FZ B EMER
1345
2 140 = @ ®
K » { 134 e ® o
*5 130
- - "' .“13354
120 { 01‘ .
~ 1334
1040 L 1110
I T T, S 1100 " 340
S 300 V< N 335
1000 260 280 1090 330 .
B 4-7 EFZ BN ER 4-8 FRFL HIFRUER

K46 F—ERFMA HERKRMULER

SERR i PEGER
FHT Er 002 REXKm &5k g
th EE 3 B

5 (A7 (A7) (A7) iz
1 2.5 385 18.41 83.62 6.63
2 1. 3. 8 397 51.00 117.77 9.90
39,10, 12, 13 407 49.47 151.98 25.29
4 11. 14 340 79.36 168.81 32.17
5 16+ 18 406 74.63 196.78 29.79
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b s AR 2 A8 3

& 4-6 (R
W 4R
ForFr T2 ZEME 22 6 3R §
i PETH
5 (Fi7e) (F70) (775 (70>
6 6+ 15 362 72.91 214.73 2791
7 7 387 67.51 226.64 27.35
8 4. 17 343 65.11 239.41 25.33
9 19 122 60.29 229.23 23.50

EREMEERE (B 1-5 F) f, BH~HELeMEE 272.89 Hit. 583%
718.96 Fic MG al s 103.78 76, St 1095.61 3o, SR HE 1935 Hit.

432 RBVEMNTIE S

T R E R H i R K BAE AN AT A U8, AT
AU B E 4 . RBIHUEILEE T, SEERANL BN 2B R
WHAT R B Hr.

(1) FFEB NS H

B —EANER 1-7 STHENFARAERER (R 4-5) PARELHHEDR
B AT 22 e ABGAIE A P %ot B8 TR A R e B 7 e RO, 0 i e PR AL
LB, BT 2 SHEZHENEREARHETREE, BT =t
W RBHN: FR-ABZFNB=ZFUERERHR. TR AB_FMEN
FHERBZER . HTR=ZAB=FMENFHERE . HHITRAK 4-5 Fir
R B HER PR, TETRIAHA RS IR, X R IR 4-7 P,

R 4-7 A FEH B S
HE ZEYR (A7) ¥R (Fx) SR n) BHE (Fm)
BEHR 137.56 653.99 37.56 829.11
TTE— 121.42 659.02 39.33 819.77
HR= 106.96 654.72 38.60 800.28
TR= 137.80 649.69 36.40 823.89

MERAUEY, HERE HENFARSREAERSGTRIA AR &GS
PASGIT RAT R —FHAR, Rl uE, REET~HEZeM8EMN 1
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fedb s KL AR

S 6 SIMABEMNE FHRRIE =FHE, SBUTRIAN H R SRR .
X EER BT B R P R TT R, BRI R E T A E S, RS RERIUK
PRGEFE L R Eimr. [RIFFRY AR E AR F 0 7 R BDAN ], e i
0 AL R B O AR B R BEAT LA

(2> RBHLE L EZ D

EERHMAE R A B EHE (R 4-60 SAMNESHUEIRIIR Bt E 7 &
BEATX A (R 4-5), i — & R B & U xR B E A BEAT
Y. XFHEEE R R 4-8 ok, KB BIR R ALINTI T,

K 4-8 ARSIV EL 0 H 40 4= i s

BRI B 5 % TR BIHLH T &
F4 0 Ritg Ritge  Ritg Hitd  Bitg  Rite RHitg Ritg

EH¥m PERE  BRE AE s FRE emE A

1 18.41 83.62 6.63 108.66 18.41 83.62 6.63 108.66
2 69.41 201.39 16.53 287.33 51.60 196.9 13.22 261.72
3 118.88 353.37 41.82 514.07 82.34 339.64 21.38 443.36
4 198.24 522.18 73.99 794 .41 111.01 502.86 29.78 643.65
5 272.87 718.96 103.78  1095.61 137.56 653.99 37.56 829.11

I XT AT DUR LA I T S AL BB o B i R T B &M R A
e, REETERFHE T EK00E & EF EHRNREE & H e  H mdE
G AR YR T 7 R AT H O B .

(3> ZMBAAA 2T

N TERA 2 B IE R BB 2, et B T BT B R R AL S R
BN BRI RT 0B R LRI BT 2 B R R, DAATRIES &AL
KFEIEIRHHE R ANE. BERIARMEHERKHETEAR, EIHHA
FERHSIE T, T—MRRAPFREMEFAEZES, MELUHITERERE SR
B#EME . AT HR EREZm, EEEE-MEHNAE OHITR LS, B
—AE NFETR B B 4 SEbr th PR 45 SRA G 2R I E Tl BEE 45 Rt AT X b . Ak 4E
Rk 49, BEBRULHE ZHBRIEXT LIk 4-10,

BEMBMUERS S BRMAGERES AT, mFEEROTEERERZH/M
B R AR EELFARAIE RSB IUKFREIAE R ERRM, MWHHT R
ERRKAEHR, BB TRSEFUENIEFITHE. XMHRETRESHHBA
AR, AERSI B BB R A E A T KA R R SR B R
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HlhB R FR L 268X

F 49 BB ER
4 2 %S BN 22 56 FREXKE
s HIERH (i) ChHm Wip) b))
1 2. 5 385 18.41 83.62 6.63
2 1. 3. 4 393 28.26 123.20 7.13
3 6 269 30.97 138.43 7.01
4 7 387 28.67 163.22 8.40
5 — — 26.55 151.13 7.78
R 4-10 B BAUL S B ERUERT EE
TIRER BB Z I BiAl
TN 132.87 137.56
R G 659.61 653.99
SO 36.95 37.56
SR 829.42 829.11
BRAKFEERE R 0.6334 0.7266

HBEMBIRHERSEMBRNMAE R TR, mEERNEEREERZEH
BIRMERARE B LERAPARMLGE RS BRR/KEFHOELE R & KM, MX4ET R
ERXARELER, B TRELFRENNE#ITHE. XML TRAESBA
BN, ERBTERERRPINERTFKENESERERE.

(4) % BIrRHE B

AT % Bir M B A AR B B, RIRETHE 7 8 BiRe
AR R, 8 B ine FOAis R =M M MN8N B i
R FFLE—FENETHERNUFIE EEMGEES 0B Wt EGEi#Tx
. RACZERIK 4-11, BB EZHBRMMAIXT IR 4-12.

ATUBREE®, AKHNTE HERLEES, £ Bink Fuss B ise
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