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Voltage grade selection analysis of rural power network planning and construction
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Abstract: According to the present situation of the rural power network and the effect which are made to the rural power load by the
new countryside construction, based on the grid structure and load data of an area in Henan province, this paper points out the
necessity of selecting voltage level. Combined with the specific situation of the network and load development in the region, it
identifies two types of program planning which can ensure power supply reliability. The two schemes take the ultimate economy as
main value index, including construction costs, the conversion of obsolete equipment funds, the time value of money, the conversion
of the main transformer and line loss funds, operation and maintenance costs and so on. The economy of rural distribution voltage

grade and transitional grid is evaluated. By comparing the two programs of economy, it reaches the conclusion that power grid

construction should combine with long-termed planning goals to determine the voltage grade of the newly built substations.
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Fig.1 Geographic map of more than 35 kV power grid in 2007
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Tab.1 Basic information of 35 kV substations

il A/ il i /

s L
A i MVA X J MW
1 A 20 A% 10.8 1.85
2 B 15 B% 9.2 1.63
3 C 13.15 CcC% 73 1.80
4 D 8.15 D% 5.6 1.46
pia 56.3 329
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Fig.2 Geographic planning map of more than 35 kV power grid in 2013
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Tab.2 Forecasting results of load in districts MW
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
A ikl 10.8 12.42 14.28 16.43 18.89 21.72 24.98 28.73 33.04 37.99
B ik 9.2 10.58 12.17 13.99 16.09 18.50 21.28 24.47 28.14 32.36
C ik 73 8.40 9.65 11.10 12.77 14.68 16.89 19.42 22.33 25.68
D ik 5.6 6.44 7.41 8.52 9.79 11.26 12.95 14.90 17.13 19.70
*IEMBTETIREMNESENE 1) FEARFET
Tab.3 Cost of power transmission grid project e AR A AR, AP = Po + ﬂsz
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Tab.4 Construction costs of planning programme every year

o i 2008 2009 2010 2011 2012 2013 2014 2015 2016
%A/ )it 2 640 200 200 2140 346 2846 2955 718 1218
T2 @B/ 1T 2220 2408 2277 2803 1159 697 697 697 773
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Tab.5 Transformer power loss and conversion of funds every year
B 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
TP YPRHE / kW 402.40 378.81 42735 488.58 478.78 542.88 562.49 526.13 593.44 699.28
i & 1 BT 4
- 211.50 199.10 224.62 256.80 251.65 285.34 295.64 276.53 311.91 367.54
/ JIJG
JFZE2 YIRAHE / kW 402.40 342.30 403.60 413.56 35431 406.76 45827 52227 614.13 691.26
T 5 2 BT v 4
211.50 179.91 212.13 217.37 186.23 213.79 240.87 274.51 322.79 363.33

/ JiJt




-122- HL ) RGO 5 )
SRR R URE TS 2 WL ILE 6.
% 4.3 HEIFFAEEE
M%{ﬁqu A5 ER B3 AT 4 10 A F 3 L T A,
z LB e AT AT IR, A3 Rl 2 A
R=p VRS TS, TR SRR LB, 45

Kef: PGB U HIE: R Wb
p AR, BT S R ERTRL.

GRS GO, 5 R 3 32 AR 1 2 R LA s A7 A
MR, BOL— X BER 5%, wiEsr
Year P WAL 7.

R6 BEEEUBNRRRRASITER

Tab.6 Line power loss and conversion of funds every year

o 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Ti%E 1 DIAHG / kW 156.4 140.3 185.5 2453 162.5 2149 64.61 60.06 79.43 105.0

T % HRE B4 / JIOC 82.21 73.75 97.50 128.9 85.44 112.96 33.85 32.69 43.23 57.16
T35 2 DI%A0HG / kW 156.4 140.3 1433 121.1 25.27 34.33 45.41 60.06 79.43 102.4

T3 52 BB LR R / 10T 82.21 73.75 75.37 63.69 13.28 18.04 23.87 31.57 41.75 53.84
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Tab.7 Maintenance costs of planning programme

i f 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
ERE Tk P 660 700 700 700 700 700 800 900 900 1050
7% 2 4 BT o0 660 610 610 580 600 750 750 750 1050 1050
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Fig.3 Compared trend line of two programmes

comprehensive funds

HIE 3 WL, BIMEZS BB S AT AR, B
TR AHERS 758 2 2 BHPE W LLAC ] . Bl 17
A7 ISR, D 5 L I 25 XA s dze 3134 O
110 kV AZHLYE, 35 KV A2 HL kA B AN ) L
TRl ARG, AEAMHMME. Bh&ERS
PERAI R, KRR 1A %2, A&

FE U W O T AN ], TR S AR W B R
5 £5iE

AR I G 3 LA S S AR, AE iy DA o X
HLRESRAE i) AR A H ad SR, D AR i R O il D
HLRESUAE I E S FE I, (RIS PRt S0 2 A 1Y
e AR ST IA R — 5 A5 LN AR BEAT T R 0, X
JU— A ] e SCpE R B AARSC BT AE, 15
TE—EAAT, AR 35 kV A2 L BT,
LW IZIR SR T %, R € Nair
e

AN NG LU B R T LU Y, PR 5
M9 HILEE, AEAFVHE S A+, EE
FNEHERS, eI R, B S
s U552 ATHERILK BRI S . b4
BAREPR X, HR DR R A, E
T AR F PRI v s 2Rl S A T LA
A B (A [ I, AR BEREA T AR I e A 22 DR M
X PR TRV PR Y2 P ZRBEAT DA, TR A v
HL S SRR 2 A SRR re s e,
AR L P e R B S T A . LRSS
IR IRIRRE LA LI 3l ) A SRy B4 25 FE A M, A



PR, 55

R PO IR ¥ S O R A PR R 0

-123 -

RAETE R, 8 L BRI TN

523

[1] Willis H LEE. Power Distribution Planning Reference
Book[Z]. North Carolina: ABB Power T&D Company
Inc Cary, 1997.

[2] sk, BUEA, #haNI, &% FETLUHES TN
¥ 2 P 25 8 L AR T EA R S D). 4R, 2007, 35
(13): 39-43.

ZHANG Jian-bo, LUO Dian-sheng, YAO lJian-gang,
et al. Research on Value of Capacity-load Ratio in Urban
Power Network Planning Based on the Economical
Analysis[J]. Relay, 2007, 35 (13): 39-43.

(3] &AL, MBS AR AT T[], AR, 1999,

23 (2): 31-35.
JIANG Xiang-sheng. An Investigation on Voltage Class
for Urban Electric Network[J]. Power System

Technology, 1999, 23 (2): 31-35.

(4] b2, ok, thmr. JRIE HARRZERIER1T]. FRMER,
2000, 24 (2): 74-81.
BU Xue-hai, ZHANG Wei, XU Qi. On Target
Frameworks of Power System for Nation-wide
Interconnection[J]. Power System Technology, 2000, 24
(2): 74-81.

(6] vk, VRERHE. T SEBrg it 45 i ig I et ik
H[I. 4kdigs, 2007, 35 (19): 16-21.
WANG Ling, XU Yue-jin . Method for Calculating Low
Voltage District Line Loss Based on Actual Network
Structure[J]. Relay, 2007, 35 (19): 16-21.

(6] FRzR/L, Whor, LB, & B THRERE
FMM]. db: T EE I B, 2000. 146-397.
CHEN Rong-sheng, YAO Cheng-kai, JIANG En-wen,

et al. Electrical Equipment Manual of Power
Engineering[M]. Beijing: China Electric Power Press,
2000.146-397.

(7] 4. BHRGRTMM]. bt
#t, 2000
JI Wen. The Design Manual of the Electric Power
System[M]. Beijing: China Electric Power Press, 2000.

[8] %752 110 kV B 35 kV J5 ZAEARK HL M L f Ak
RS T [T]. HUUNEHT, 2007, 4 (3): 38-40.
QIN Guang-yu. The Analysis on the Scheme of the 110 kV
Supplied 35 kV Directly in Rural Power Network[J].
Electric Appliance, 2007, 4 (3): 38-40.

(91 MR AE. F B AAR F s L ORGP A o) R[], 4%
HIgE, 2002, 30 (11): 48-51.

LIN Qi-wei. Discussing on Several Problems of

Hh [ F g R

Microcomputer based Protection in Automation
Substation [J]. Relay, 2002, 30 (11): 48-51.

(101 ARy, FIHE f ol e s 45 2% 1 BRAR S5 2 [0]. (ivg ey,
2002, 2 (4): 6-7.
XU Qi. The Ideal Gradation on Voltage on Power
Network in our Country[J]. Shanxi Electric Power, 2002,
2(4): 6-7.

ks HEA: 2009-04-07;
EH &

TRARAK (1964-), F, @134z, M+, TEZNFRAZ
GABATHHLR] . s BARY F @ a9 AR 5 F T4, E-mail:
cgyfyx @zzu.edu.cn

RATR, (1982-), B, MEHAA, TEBNEEL) A%
EATH R 7 @R

rpth (1969-), %, MEMRE, TENFL)Z%
RMELT IR 7 @R

i&[E HH3: 2009-05-26

(E4% 118 ® continued from page 118)

LI BE S AR F ik P RIS ATIE R, R
TR A, fEiadT, e Ut RN, k3
TR AR

S LAk

(1] skJ5E. EERAM]. dbnt: P EE IR, 1998.
(2] skE, WL APERKAIM] BES: PH A0 K R

A, 1993.
(3] AE, & B TEREERALM]. byt HE
HL 7 A, 2002.

Yis HHA: 2009-04-16; & HH#A: 2009-06-13
TEZEN:
#BOoU(1978-), B, AF, AEL S AL BRI

B ATHE Y TAE. E-mail: xukaiaaa@126.com



