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RIFEHE BT YL, EHITHEKETI E RSB
BiEn, EEALUTHELSE". OFEHE
BEN, X /h; QFI EHRA 3 ~8 T/5:0—FER
H.GC,@F EFEHRAREFE: A4, kWh/(t
km) ,AA R BURBLRERE B KN, BETT S X BEA
RBBIT2E UL B, X T VVVF
e 4, — R EU{E ¥ 0. 04 ~0.065 kWh/(t - km) ;®
MEE R 1 KRR E B (HER) L, 5.
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K. T HRufE, A —FERB(365 d).
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W EAERBEERIOXNNh ,—FEERLEC
=2851t,—~FEF MH L =380 %, N&ETxk%ES
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B 3K 15% ~20% .
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Y =a, +bX, +6¢,. (2)
fefth e AR Rk
Y, = a,e'™e, (3)

X X, B e WHZAKEREY, K BRMES K
i s R o %) By FoAl 2 0 B R 51 89 £ AT RE AL
Wsh, RIIES D 50, .6, 0, b, HETSE.

S8 a,.b 0, b, TRABP RIS FE
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Tab.1 The moment load of one city Subway line 2

- Kz #F5[ff —_ EZE #F35H#
/HEANK /F7 kVA /FHANK /7 kVA

1 1.5671 3.2743 6 4.2383 6.6456

2 3.4890 5.8603 7 2.8615 4.8830

3 4.6577 8.5374 8 3.6190 6.6376

4  1.6235 1.8720 9 5.1132 8.646 8

5 3.1081 5.1480| 10 3.5919 6.4478

WE T E R A Matlab 804 (9 HI S AT LR
FTALHE, T4 BIR B R a, = -0.271 5,b, =
1.781 7,a, =1.447 2,5, =0.424 1.

2 2 FU i T R [ 13 75 Bk AR B 28 /A
HEHM R SR RRE.

R2 FRABRAFTEHTAAERMA R 2
Tab.2 The results and relative errors under different

prediction methods

24k EA B F6 S £ 513 B
BZIA RWEER A RS HX

/AKVA  BE/%  /FH VA RE/%

6 7.2798 0.0954 8.7329  0.3140

7  4.8268 -0.0115 4.8705 -0.0025

8 6.1765 -0.0694 6.7157  0.0117

9  8.8387 0.0221 12.656 1 0.463 6
10  6.1282 -0.0495  6.6389  0.029 6

MR 2 B Rt H mT 0, 2R 4 (B S T A &
KAXIRZEH 0.095% , /) T 5 Fh £ (8] )3 7 0
0.464% . WL, RALRER TS FEE NS
W, HBCEE R RAR N

Y, =-0.271 5 + 1.781 7X,. (4)
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AR 8k 1 5 28 0 6], Ho2 5] At i il K 4
FELFR M DCI500V 4223 3 ol WAt ey, | 1750 1)
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380 AN, ARZEMHEXE LR, RIEZR
BB RERERE TR RRGHENAE
FME BMABERBERMABRE BiE. &,
EZHRAEH 6 W BEEHRA, BINEHRE
BRH1440 A\, 2460 keg/ A, ZEFNEMEE,
BHFE R E AN 285 ¢

MMM 1 SRHBEMNBHFXEBRGX,
LB 34.84 km, 24205 28 . b — T
RHIIER S ZEBE, £ K 26.34 km, ¥ 22
BE. ZHAB BN K YR, R K
8.5 km,Eufi6 .2 BREREMHEERF 1 S
2,2K 26.83 km, W& 21 . —HIRK
18.52 km, 1wk 15 B, AP E2e0s 1 8, i F 3 14
BB ALK 8.31 km. 1,2 B&iz B RiEIFIHEMR
m=k 3 PR,

£33 BMk 1 SLH2 SKE. P IEHER
Tab.3 The near-team, mid-term and long-term

situation of Zhengzhou Subway line 1 & 2

%5 iH HH HH EH
HERE/ T AK 30.2 80 107.3
18 @EKE/km 26.34 34.84 34.84
THEEEE/(km-h™') 30 30 30
AEmE/ AR 31.64 60.10 80.31
28 BHEEBE/km 18.52 26.83 26.83

EHEEEE/ (km-h™') 30 30 30

B, ¥ 5] 4 48 7 # B8 i BE#E, A4 = 0. 06
kWh/(t - km); —FIEE R EE,C=285t;— K
EELBLAHARAR) , ATEEHEMN1 5
i P EHEHRE FE TMGEL 2 S8K
FHEEL, Nk 4 Fims.
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Tab.4 The power consumption of Zhengzhou
Subway line 1 & 2

£5 AMpE12SERMEER
Tab.5 The prediction passengers of Zhengzhou

subway line 1, 2

%G i H Y PH EH
B ETE/(F - HY)  16/96 41/246 56/236

- —RXREERHL/F 500 670 770
SERER/ (T kWh - km ') 320 420 480
1 B4 RE R/ (F kWh) 8370 14 470 16 600
BUs/NRHETE/(F] - H ') 13/78 33/198 41/246

e —XKARELEHLF) 670 730 765
EHBR/(H kWh-km™") 420 455 477

2 SREHRBR/(T kWh) 7 800 12200 12 800

HWMHEk 1,2 SEEHAVFRNABLERK,
EAEELBM T 2015 E R L3S B R H 400 2
kWh, 7T | S&EHH AR E S-S RMEH

B#40.21% ,2 SRIT YK A m & 5NN
HAHEEA0.19%.
2.2 MM HbERESI A ARG HLE

i 1 A S B, U8 KM gk B T AE B E Y
6:00 ~23:00, X 30 min J (8] [% , % B8 8 47 B6F [B] F0
HATFARBEEH), B 1,2 542 3 & R 4F T
B35 Mtz A B EERBIRENER S PR,

MESREESH MERBREKM), |
W 1,2 SLMESIAFME 1,2 Fiw.

8 i
| oy
——
267
-
BSL
m3¢t
™
W2
].

1 MMkl SL&BAATETHE
Fig.1 The daily load curve of Zhengzhou subway line 1
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Fig.2 The daily load curve of Zhengzhou subway line 2

Mk 1 S& MM 2 S

it %I EWE/ AR EWE/ AR

EH O R mY EH PH mH
6:00 0.16 0.70 1.33 0.33 0.83 1.33
6:30 0.54 1.22 1.66 0.57 1.18 1.72
7:00 0.89 1.83 2.69 0.87 2.21 2.69
7:30 1.29 2.55 3.64 1.23  2.55 3.43
8:.00 1.52 2.91 3.88 1.37  2.62 3.55
8.30 1.32 2.45 3.57 1.21  2.51 3.43
9:00 0.87 1.93 3.17 0.97 2.13 3.02
9:30 0.57 1.67 2.54 0.67 1.71 2.46
10.00 0.48 1.46 2.15 0.57 1.46 2.18
10:30 0.42 1.34 2.04 0.54 1.31 2.09
11:.00 0.46 1.37 2.10 0.55 1.32 2.05
11:30 0.49 1.43 2.18 0.56 1.34 2.12
12:.00 0.68 1.66 2.56 0.66 1.47 2.38
12:30 1.02 2.03 3.08 0.95 1.8 2.77
13;:00 1.14 2.18 3.18 1.06 2.07 2.82
13;30 0.95 2.05 3.01 0.92 1.93 2.62
14.00 0.62 1.66 2.44 0.61 1.67 2.28
14:30 0.42 1.51 2.22 0.51 1.52 2.09
15:00 0.38 1.42 2.11 0.46 1.45 2.06
15:30 0.37 1.40 2.10 0.48 1.35 2.12
16:.00 0.43 1.39 2.09 0.52 1.39 2.19
16:30 0.52 1.49 2.28 0.61 1.49 2.34
17:00 0.66 1.59 2.64 0.78 1.67 2.64
17:30 0.89 1.85 3.14 1.15 2.11  3.08
18:00 1.18 2.34 3.57 1.25  2.27 3.25
18:30 1.25 2.48 3.63 1.26 2.33 3.35
19:00 1.26 2.52 3.62 1.27 2.34 3.34
19:30 1.24 2.50 3.63 1.25 2.28 3.33
20.00 1.18 2.42 3.51 1.23  2.19 3.22
20:30 1.09 2.28 3.27 1.06 1.87 2.88
21:00 0.63 1.46 2.52 0.55 1.52 2.15
21:30 0.38 1.12 1.82 0.34 1.13 1.63
22:00 0.23 0.91 1.33 0.23 0.75 1.32
22:30 0.19 0.64 0.9. 0.17 0.54 0.76
23.00 0.11 0.22 0.41 0.19 0.31 0.49

M 1,2 AT 48 1 7 i 22 5| 5 BT 4Nk 6 BTR.

£6 BMBE1,2SRRERNARANY
Tab.6 The peak load of Zhengzhou subway line 1 and 2

ui B/ s B8 EH

1 SR EBES|IRAMN/ A KW 2.739 3.884 7.1145

2 S RFEES AR/ KW 2.112 4.293 6.012
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Fig.3 The daily load curve of Zhengzhou city

distribution network in summer and winter
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Simulation Design of Precise Target Control System in
Body Gamma Knife Radiotherapy

ZHANG Jian-hua', YU Hui', HEI Ling-giao®>, WANG Ming-xia', WEI Ying-jun’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Equipment department, Zhengzhou
People’ s Hospital, Zhengzhou 450003, China; 3. Deportment of Electronic Science and Engineering, Huanghuai University,
Zhumadian, 463000, China)

Abstract; This paper introduces a novel control design of gamma knife positioning bed. Respiratory move-
ments would inevitably cause tumor displacement. In this design, tumor displacement model produced by hu-
man respiration was established through BFGS algerithm. Firstly, piezo sensor was used to collect respiratory
signal. Secondly, in order to make the positioning bed move by reverse respiration, after receiving the respira-
tory signal, single chip microcomputer (SCM) system would control stepping motor. The simulation experi-
ment results showed that this design can reduce the influence of respiratory movements on the precision of ra-
diotherapy, which produces a novel method and theoretical basis for the control of gamma knife
positioning bed.

Key words: BFGS; optimization modeling; sensor; stepping motor; SCM
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Study on Zhengzhou Metro Traction Power System
Load Forecast and Impact

BAO Yi', HU Jing’, GUO Han’, CHEN Gen-yong'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China;2. Henan Electric Power Company Tech-
nical Skills Training Center, Zhengzhou 450051, China;3. Yuzhou Power Supply Compary, Yuzhou 461670, China)

Abstract ;In view of the impact of metro traction power load on the urban network, according to the pre-design
data and the short.mid and long-term metro transit scale of Zhengzhou metro transit line 1 and 2, this paper
used the average volume method to obtain the transit supply power by specifically quantum calculation, and the
load forecast can be got with linear regression method. Finally, the evaluation of the impacts of Zhengzhou
metro traction power supply system to urban distribution network can be achieved. The analysis showed that
the contribution rate of rail transport electricity to the distribution network is about 2% , and the rail transit
peak load with urban network peak load does not overlap, so the impact of Zhengzhou rail transit system elec-
tricity grid is very small. Its conclusions can provide a reference for the network planning in Zhengzhou.

Key words: metro traction power system ; power estimation;linear regression ;load forecasting



