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Abstract:
opportunity for development. At present, Binhai District’s medium-voltage power distribution network primarily uses 10kV power

With Tianjin Binhai District brought into the national development strategies, Binhai District’s network faces a historic

supply. As Binhai District is a rapid developing region, its load density is positioned higher. Meanwhile, there are some new districts,
such as CBD, ports and industrial estates. So it is possible for making experiments on 20kV. This paper verifies the application of

20kV voltage level as a medium-voltage distribution, in order to use the developing opportunities of Tianjin Binhai District, rationally

configure the voltage level.
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Fig.1 PSA levels map of Binhai district status network

3 RIGHXFEMA 20 kv PIEE BRI

- 3.1 XA 20 kv BEZFEBFREMST

YECUE T IX T H P 7 7 DA e A O

(D) gLEmEE K R HIX AL 153 km,
RESRTEIAR 2270 km?, MHREA 3000 km®. 7E 1993 4
ERIX 110.85 km® RUEERY -, FAMRIEEEH 350
km?, 2002 SEEERXEA DX 150 km?.

(2) B AO%: T 2005 %, EEFKX £
ANOEEI 142 AN, EHEADEE 150 A A

(3) A ffrk. MK EEHFX AR E
B ERE LHEY, BIUERBE. BAR
SEXRKTHEE RS IH 9% 15% KA. TR 2010
FE4XFEEN 155.18 4%, B X AR KA

2650 MW, & B R H 3295 MW. %2010 4, fAfT
SEIKE N 18%.

(&) AFERK: TUHEEFX KT RERX
HOAN 52 5T B NG AL B 128.94 MW /km?,  WISEVES H X
MR T B BN B 131.7 MW/Am?, HB HIX B 61
TEE B E R R,

(5 APATEMERE: REFX 2 EHIRE
L EIEK. MAEGRREARZHHX Y —, B4
O LAAMA L) E RIS BT . T X HF 42 KEX
T REHINM . 39 KRR HF R0 27 4
s TEs. BB HMERRE TIREH XA
PR SN FERBE.

PEE T EE RS, TAE 110/35/10 kV
HAMANENHEG BT R, 10 KV LB &R
B RARE AR RS, XA 20kV P ERH
To 5t R fif v S T e K A R A R
MBI —

3.2 XM 20 kV BEZLRMATITHES R
3.2.1 BREEME"™

MNERSEE, HihEREMNEESREAR
20 kVEHLELE10 kKVE I T LT LB

(1) D B B K

HIERESHAUR %,

AU % =(PR+QX )/U% %100 (1
R AZRI M T
AU, %/ AU, % =U}1UZ =1/4 (2)
R LRI F
AU, %/ AU % =1/2 (3)

B FE4n, BEER10 kVIFE20 kV/E, TERAT
AT, KB H10 kVIEZ>75%; FEBEFEAR
BHRERT, EMETE10 kVEA50%.

(2) BELEBIHRNEINE

R MR B, KRS HEREERER
LLEEA, WHEIHERRA:

S =\3UI,A (4)

EARERE &S FEMENERT, M.
S0/ 810 =(NBU1,A)1(NBU,1,4)=2  (5)
H120 kVIIRE A BT LE10 k VIR S 1%

(3) REFEMERMBRTEE
2y e SN iU = A= W R


http://www.cqvip.com

£ 000 http://www.cqvip.com|

BUE, & REEREHX P EAR AR 20 kv BEEZNHRTTR -51-

L= (aU%U)/[\31,Acos o(r, + x,tane)] (6

EHERABER—B, AHMAZHEET:
Ly /L y=Uy /U,y =2 (7
HEHI0KkVFE20kVE, fLaEEEminifsg.
(4) FREIR

L T R HREN
AP =T*Rx107 (kW) (8)
1=P/(f3U cosx) (9
KHAIRAAP 15

AP = P’Rx107 /(U] cos’ @) (10)
B BE ] SRTE S AT AN AR SR T

AP /AR, =U} /U =1/4 (11)

BIEEH 10 kVFHE20 kVIG, FERHMTAZEK 4
BT, IRPFERIRT75%.

(5) WHHEERE

ZFHERFEITE, FREREES ATHE
wF, SPERBEAEBEEU, 2N, B

A=SIBUL (12)

W Ay /A y=U,y /U, =1/2 (13)

HEHI0kKVHZE20kVE, E@EEENITH
BT, BEEBHEETIRDS50%.

FAk, 20 KV FERC B BE DA R 28 A5 B ke
Fyh b2 RS R BiFe. MU L, EREHX

KF20 kVH ER B AR S ERTELFITH.
3.2.2 HARWITHE
(1) fi e 2y 28

35 kV R LAUT RAFEFE 4488, 10 kv
20 kVEEFR—FENGEEEHR/D, SEBERB D
— 3, HEHE N —F, BT SLARARE, %0
KPWEAE . HELEERH20 kVLE, X A1
iR/, ESREEZ K .

(2) 4

12~20 kV @]k & s 4 [F]— N K -, B 7>
AR, Bl R ds T YIV22 B, $UA% 412/20, 4ak
BEARES.S mm, P HBEIEN T SRR B —FF,
AR —FE .

() FF K%

6~24 kVI[E T s, FFREl—A 44K F, it
A FF R (FIanSMeRY) K 45/ AAE [F], {H20 kVI
SIAIBRRY K, MR B SR A H, MERRERAT
KIEHH o

(4) a1

#usx RS KRR, P-10T5P-20TAH L
20 KV T LB hn1.84%, M A& B8R 3 in. H4%
FHr ¥ AR AR, BE M B EH PR .

(5) WA HE R

10~20 kVAET P IERCHEEL A, WA
FIEFARFMAELR LM, BARLE SR, RE
BHEE 20 LUEFHEN.

3.3 XM 20 kV BEERMN;EFERGM

1) i B R

Z e 3 R AR R AR E: 20 kV
P AEERBERERS, SHRHEMERER
=10 AR, RGPS NS RTHINEE . 4 TR
DT BIRRI AL, FE20kV REZE LIS R
Gip s e BRRRSTT D = AL LN —
A 30 W HIT .

2) P& A&

MFEME, 3~20kV HEBREPF AT RHEF
£, BRAKTSL, SRR FIERIEZE WK 3~20 kV
KB, RRAEREEESE. X 3~20kV HELBRKE
FEAER IS AN, FEHRIELT, 20 kV REM
ELHFEE AN E, HEERPBNEX TR
TEE.

3) FRAIF 1t T S 1 I 9 B A )

[YAE 110720 KV (220/20 kV) ZFH TR 4 37 4%
LA R EE SSRGS, XA AT
FEEARBIH P ohgte, BigEAmgk, AR
SEEMEHE, hEn R,

4) F+ i %o i e R B9 EE R

H R #E T X 774E L SL7 B e 40% LA
LHIERRETESR, DETEFE. 10kV AZE 20kV
JE N B B VUK B B T & AR (E F R Y 10 kV = BE
FEAES . SO RAVE AL A RE H BT A KK
BEFEr=dh, RIEEHX MO R, P
FEREGEBOTEBUNMEE TRIAER S9 B&™ R
#1135 1%, BFEEREEREN, WE 5~7 F
P B TR TR AT B s ol b, 3R AR SR B8 S B
Fhr 20~30 FitE, 5~7 EETHAMBE R K
. BRAAEIRSN, MMM S, WnmEEN
20kV; 20kV BECH B MEE, —RAE/DT 15
m, FHN A RS FULUE A P-20T #,

4 e

A 300 R EE T X IR o I R S BT T 43
#r, FEFEHRA 10 kv SHER AR, FF5E A,
FER BB X B F R Bt R A 20 kv R H


http://www.cqvip.com

-52-

B0 00 http://www.cqvip.com]

Res

E&%, fEHARERATITH. AT HETEA 20 kV
BAREETROBRE TN, BEELHAMX
SR RS A R, Lt 20 kV BRTE R
AL T . BESRMRER K
IR RE, T AR A T A RN R 8 S B
HAT, EHEE K A LA A KT 20 kV
HAFEMNRE, BHRBSTEHEZR, X 20 kV
Mo A AR T A
SE M
(1] JEHIR, TRAEF, I B, 36y e b IR S A0 & AT
(7). PR, 2006, 30(10) :76-80
FAN Ming-tian, ZHANG Zu-ping, LIU Si-ge. Rational
Scheming of Voltage Levels in Urban Electric
Networks[J]. Power System Technology, 2006 ,
30(10) :76-80
(2] 2R, Hitdl, ghECE. AN TALEX 20 kv BESH
fscEk (J]. A, 2002, 19(6) :8-10
JIANG Xiang-sheng, WANG Hong-ye, YAO Guo-ping.
The Practice of 20 kV Voltage Level in Suzhou Industrial
Park{J]. Distribution and Utilization, 2002,19(6):8-10.
(3] B, EHAE FMTWREKX 20 FRACHEHEFHR
WIE[J]. A e, 1995, (1) :19-22
TANG  De-guang, JIANG  Xiang-sheng.  The
Demonstration of 20 kV Voltage Level in Suzhou
Industrial Park[J]. Distribution and Utilization, 1995,
(1) :19-22.
(4] FPVEYE, BEEESE. TR R E AR R MOE H HE 20kV IR
(). WHIHA, 1996, (6):6-10.
SUN Xi-hua, FAN Xiang-rong. The First Using 20 kV
Voltage Levels in City Voltage Distribution Power
Network[J). Zhejiang Power, 1996,(6):6-10.

(5] @4, KA 20 kv R HAEIT-EBBFT A
FE[J]. RIS ¥it, 2006, (4) :59-61.
TAN Xue-zhi. Discussion on Using 20 kV Distribution
System in Large City—a Capacity-expansion Scheme of
Substations{J]. Planning and Designing, 2006, (4) :59-
61.

(6] BF¥E, Zgfh . F@#X. PERHEMRA 20kV ES%
2 BT AT i 4T (T]. =K F1/R 0, 20086, 22(5) 194~
97.
CHEN Jin, LI Hong-wei. WANG Jian-xing. Feasibility
Analysis of Adopting 20 kV Voltage Level in Medium
Voltage Power Distribution Network[J]. Yunnan Water
Power, 2006, 22(5) : 94~ 97.

(7] LeeWillis H. Power Distribution Lanning Reference
Book{M]. North Carolina:ABB Power T&D Company
Inc Cary, 1997.

(8] ZHEHE. pREGESEIREHDEMLER]. K
WA AR, 1999, 23(11): 66-69
QIN Yuan-yuan. Verification on the Voltage Grades in
China and Necessity of Rising Middle-voltage{J]. Journal
of Wuhan Transportation University, 1999, 23(11):
66-69.

Yris A #A:. 2007-08-13; 1&E H#A: 2008-03-12

EEE T

gOE (1967-), B, HALAET, NEELHEA%S
%37, B RAXFHF T4, E-mail: jun.yin@tepco.com.cn

A (1967-), B, SHIAN, AELRMLYFAR
IAE;

& & (1981-), B, mid, AERSREML. A
8 Sh4b & e b W AR K AR R e A BT L AR

(E3:% 48 B continued from page 48 )

(6] #MW, L& E. BT TCP/IP f IEC60870-5-104 iE3)
Ly, mREA, 2003, 27(10): 56-60
ZHAO Yuan, SHEN Zhi-jian. Application of TCP/IP
based IEC60870-5-104 Telecontrol Protocol in Power
System{J]. Power System Technology, 2003, 27(10):
56-60.

(7] kg, S4e?, WEE. IEC60870-5-104 PH}TEZ

FEEPRNAED. BARSKEBME 2003, 27(11):
91-93.
ZHANG Jian-she, MA Wei-qing, GUO lJin-yang.
Application of IEC60870-5-104 Telecontrol Protocol to
SCADA system{J} . Automation of Electric Power
Systems, 2003, 27(11): 91-93.

(8] #BFH, 3KERI. IEC60870-5-104 TEHMLI MBI K H

FZRT). 4keaB%, 2006, 34(17): 55-57.

JU Yang, ZHANG Hui-gang. Design and Application of
IEC60870-5- 104 Telecontrol protocol[J]. Relay, 2006,
34(17): 55-57.

(9] REA, BEIE, ZEKZ. IECI04 HUEEBIER
ZRIN SR 4keB3R, 2004, 32(1): 43-45.
ZHU Yan-jie, DENG Chang-yan, LI Guo-jie, et
al.Application and Test of TEC104 Protocol to
Transformer Substation System({J]. Relay, 2004, 32(1):
43-45.

Y F5 HEA. 2007-08-28
EHE T

4B (1975-), %, B, #0F, LHA%KRLAED
. E-mail: fugcw@ecjtu.jx.cn


http://www.cqvip.com

