E37EFE2H
2017 £ 2 A

B UM A LS Sl A B A R 58

IORLARREERK O mAE 2
(1. PEEAHRZHRRE 5 dF 210003;2. BRIt R EE AHNE LA dw 210024,
3ERIZAEEHADARBEAD LHE AT 210019)

% 2 & % iR S

Electric Power Automation Equipment

Vol.37 No.2
Feb. 2017 @

WE., A0 MAENEERER WD ESHERARANRES T EGRFIN Mo ET RETHEEE
LU RiAERGETRERGERERT ERARERIET AN TRAEZETHAREHERNRL £
WA ERBTHEHMEZEOEREN HiAk Bokit S, K6 250 REENL LR
K I Aty W @ B A TRALT S A SR A BRI AT O F AR ARRITTHE, REANET

ZAEAAEH TR B R KT M EREATHIE R G ALRBITT 5,

LR, DANE, WEAK, CRBAZL, Wol @ sHERE, WA,

FESES. TM 726 XERPRIEAS . A

0 5l

B G B HOR V2TE AN RWIA 2 4 L B4 i
8T 1 a2 I SR B Kt o T A A B 24 s %) B4 3l
ASE AR, 770 M i R R A R B R A
RE A5 16 17 fif g W IR Bty ok o 5 i 2 D is , R A R
Y B4 R TR %300 SRR (7738 1o 1irf 7k B 5K g Al <
SRR A 5 T 2T 27308 S5 N 2K dm R SR VR LU
SCHR 8 10 80 I ) 52 Wil PR R B A7 0 M, L3 1 2 s
LA RGN LIRS, SCHR[9]
AL B A A B RO T T AR G R A S
I3z A7 B e R AT 2 8 A O B A 4

FIRIT X T 30 A5 08 A AT 5T R 22 0 5 T i A8 L i
FORAS W ZR 48, X B i i 2 AT 0 BT B Y
TR B AR R R R R AT R T, T AR
5 B 14 HL AR TR iz A7 05 5, AN RE G Ik DR AR
492 3G Rt AR IS I A7 RO f M 4 L AR R I B 4
B Z X2 A oA, TSP R s AT A
NG B2 B A B 5 4 | I T B R IE R A L
AB AT IR B A 2 A | XA S 2 T i A )2 T Y
) A5G AT B4 AR S B B O I ) o A A ]
RS2 B —E R,

AR SCNSE BR8] JBE 32 47 1 £ JEE A xR T
PR L BT B A A B A HL IR R G
SRS DT 5 FEARBLT AN IR . R AR 2% A Al
SEH R B AR R T G — R R S A B
X i P, 2 S 2l 25 U A R R IR0 T TR 8 28 2 AR PRt

s HH.2016-01-21;18E HE.2016-09-21

HEETB. B R & Maa A3 A R 20 R s &R a3
BRI X ARBTR)

Project supported by the Science and Technology Project of
State Grid Corporation Company(Research on Key Technologies
of Transfer Capability Improvement for Transmission Line in
Urban Core Distret)

G AT A
DOI: 10.16081/j.issn.1006-6047.2017.02.030

TS 5 W R U8 2 2R G A HR I ASE AR 32
13 850 7 T A AR A B A R 2R G v G FH A 1)
WO X6 Bl 75 48 25 o AR P 0 1 4% 48 4 T EL ) 22
SEFEATLE A VEAR | I X A R — B[] e 19 38 25 1) o
FEPEFI R AT PEREAT WU, BT A Y S S A R G
L 76 B At Hh DX fig R I ] 3 45 i R 4 (D5000) 4%
N SEBRIVH  hy e o030 o B B T ) AR S

1 BfiEit

L1 AR

FEL IO ] 45 1) 1 AT 55 DR IR A s AT I 4
PG, 5 1% 40 T fi 7 P B A R A 0 R B 1) B 25
WA TR G, H 3 5 2R G0 10 2 A A AR R H
PR VSR R 3 AT AR A — E 22 5
BRI 1 fow

R BHSBENERARN
Table 1 Application principles of dynamic capacity increase
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Fig.1 Overall structure of system
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Fig.2 Hardware structure of system
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Table 2 Data types and acquisition period
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Fig.3 Flowchart of data collection
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Table 3 Principle of data fetching for different data types
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Table 5 Installation of line monitoring devices

it RERM Hh R RERM B
[CEE 3 2 MR 1

berp SRR 1 TR SRR 4
TN 6 T £ 3

AR AT D5000 REE, REHTEA T 1 min,

2015 4F X 7= 07 fif iy V30D 18], 7 2 5 AT HEAT B4
RIS OL T IR TS AT 5 d e D IE B A B T 2 R
M T AT AR A T R TR B
B RGMRE T TR A ARG 25 T
W T 5 28 T SR BRI, O 0 0 A o R Y R P A 2
S PR Sy e 0 PR SR AL T A T B EOR S
3.2 BITRBISHT

A 78 FRL T A DR S M T R S R 4 R G 4 v
T BN XL R S A R R AT SR, i
R FmEn B8 42 HE 8 A 4 H T KL SFRiz
ot o 2 BRGNS A HOR R TR 4 R
Fror e SR 4 B, He v A A vl 1 2 R
ARG E YN 10 min, W42 R GER TR R N

AR L R GRS R

(3]

wn

(=3

(=)
1

1250 E

2R LR /A

ARG AR WS IRE

FL L S I

O 1 ]
00:00 12:00 00:00 12:00 00:00
(8H2H)(8H2H)(8H3H)(BH3H)8H4H)

I} 2]
4 ZRARBTELE RIS
Fig.4 Comparison of calculative line
current carrying capacity

LRt SRS VNPT AR S D W S | VR4 T 5= )
80 C M AT1HE MR A L F L R VF I E N 70 C
AT AR AR S EN R G M AR
Sy A A ST A SRR IMELE A A R A
¥ R GARYEE R IS AT A TR G e R BUPR S
HZ5EuaiHE, DA R LUE N A ik
A RS WE I 2R Ge 105045 F A AR 0, R R g 1T R 4G
FEO G PR ~F 2 2 RGO A Ry SR IR —
B, KRBT ETMEW/NMEL N 1270 A, THE LS
KW AL AR 1154 A, & 67 2 = 5™
Pk B G5 E T B 42 28 0 2 W /M R AT 45 ), 28

BATAA 29 109% M2 25 1),

VA5 22 55 ) 25 16 5 KR i 4 I8 20 25 800 8 X DB T
BB A TR BRI AT SE A L8 A 5 H it
B 12:00 — 14:00 HL 52 iz 17 58 R 491, W i iz 17
M an &l 5 Fros , 4 H ffg e I Be 2 b, R JCA &K
W FBEWET Wi A 53 min B Wi
A PRAA b T3 70K 3 BT 3T 509 , W 1 5K
M RUIZLH 670 MW, ARl SERH RS 441
F14) DT TR 50 285 ) R BR 51 245 S | 12 st B v I U T ) % e
/MEZY 710 MW, BV 4 B B 42 REAI /INMELHEA T T 1T D)
B, RGN BRI 7525 8] HARYE o) B 145
FEL DRR) 2 22 4 SIS TEA 45 S L B AT I RS

2Ek,
800 1
= M\/W\/
740 ¢
B K7 18] 58 25 KR 45
E680 Vo T A PR A S TR
=

620 1 1 1 1
12:00 12:30 13:00 13:30 14:00
B Zl
5 EBMETEIEITHE

Fig.5 Operating curves of grid section
4 it

1 48 1 A 7 P e A IR S MR I R G A B A A
G0 A X A B A AT 0T, B A AR R L
1777 B 29, To ik N2 Ja f BEEAT 3G 25 00 i, L0
BRAE S 2R BUAE . 0I5 23 M7 18 78 2o 7 o e 9 5 2
B WA R 22 A W A BE 0 Dk, AT ORAG R Di
SRUL 80T AR R B KR AR SO IR R S
K 3 BB AR R G AT R PRI
TR L EAT B A AR S TR 2 A AL A
AW, ASCESL W) BB E RS R TR M E
THT o0 R P9 0] 9 90 R i R 3R e IR A% 4 2 25 0
B F R BRAE | A 28 2E 3 2 1 A 1 F o 4 4
S ALK

SE .

(1] SRIET BRZ AR, i 2R B SR g A B A8 iy AT PR S ()], B
K ,2005,29(10) : 18-21.

ZHANG Qiping,QIAN  Zhiyin. Study on real-time dynamic
capacity-increase of transmission line [J]. Power System Tech-
nology,2005,29(10) :18-21.

[2] SEPPA T O. A practical approach for increasing the thermal
capabilities of transmission lines [J]. IEEE Transactions on
Power Delivery,1993,8(3):1536-1542.

[3] D, AARIE B4 . BT 2 800b vl it A 20 0 vl ) s e ) ok
BERW ()], W) B AR ,2014,34(4) :19-25.

LUO Gang,SHI Dongyuan,CHEN Jinfu. Improved available



D)) ® 0 8 & iR B

F£37%

transmission capability algorithm based on parameterized power
flow model [J]. Electric Power Automation Equipment,2014,34
(4):19-25.

(4] frs 0 5 AR B, UPRC AL % ) fs BT B 7E 17 4 PR 58 T i
JH1J]. W1 A3 fkik4,2008,28(3) :107-110.
HE Na,LIU Ruiye,XU Dianguo. Design of UPFC fuzzy
controller and its application in power market [J]. Electric
Power Automation Equipment,2008,28(3):107-110.

[5] Rase T Mol 55, T 20 AR 4Pk [l A Y () B 80 o

MBEFELT]. LT ,2007,40(1) :44-47.
LING Ping,JIN Heng,QIAN Zhiyin. Research on improving the
transmitting capacity of transmission line based on dynamic
monitoring[J ]. Electric Power,2007,40(1) :44-47.
[10] RARTr oS, iy TR BT B < — k2 ) (M.
AL KRR g AL 1989 :439-442.
(117 e N RSN E [ R 25 95 & 2. 110~500 kV 22536 4k
HEBT BB . DL/ T 5092—1999(S]. Ab5T . [ iy Jp th i
#t,1999.

AL HL RO e L RE DI D7 ik ()], ) A 9 kiieds 2013,33(12) (12] Wik, 285 M8 | vk, 45 el o DO i ARG S BT A 00 % Ty ok
7-13. [J]. ARG AHEK,2012,36(17) :20-24.
WU Yunliang,SHEN Yangwu,LIN Chao,et al. Maximum power CHEN Yi,GUO Ruipeng,YE Lin,et al. Calculation model and
supply capability evaluation based on multivariate nonlinear method for thermal stability control limit to transmission
regression model for medium-voltage loop distribution network inerfaces in a power grid [J]. Automation of Electric Power
[J]. Electric Power Automation Equipment,2013,33(12):7-13. Systems,2012,36(17) :20-24.

(6] ZEE P, AN B | ARG, T P9 12 2 XU H 5 3 4 Y Xl 1] [13] il 20 TR 45 25 55 TF K B 2l AL A DR v 19 78 2
Al R MRS ()], B H B ki, 2014,34(3) : 1-8. BREGP)]. BIRG AN ,2011,35(14) :107-111.
LI Guoging,SUN Yinfeng, WANG Limeng. Interregional available TANG Bigiang,LI Feng,YU Yijun,et al. Online static security
transfer capability research based on interior point method with analysis considering automatic device simulation for large
consideration of wind power penetration level[J]. Electric Power power systems [J]. Automation of Electric Power Systems,
Automation Equipment,2014,34(3):1-8. 2011,35(14):107-111.

(7] BICAL, M ns AR, S5, T 5k J W D0 Ay i i 2k i B A
RYGAE) ARBMAN ], T ARHJ1,2011,24(12):80-84. VEERE .

MAO Xianyin,SHENG Gehao,XU Xiaogang,et al. Application of I F(1979—), 3, 1B EFA SA

IR ME KFEHEESHEH A
7 @& 4 #F % (E-mail : wangyong5@epri.sgce.

dynamic line rating system based on tension monitoring in
Guangdong Power Grid[J]. Guangdong Electric Power,2011,24
(12):80-84.

(8] sRm &, HE . J A R ARV, )7 AHB T,
2012,25(2):57-61.
ZHANG Chengwei,QIU Xuan. Study on dynamic capacity-
increase for overhead lines[J]. Guangdong Electric Power,2012,25
(2):57-61.

[9] BV, 4 07, BRZ AR, FRE i i F 4 I i 0% 2 i gl 2 W g AR B R

com.cn) ;

FRA(972—), B LR EHA, SR
IARNF A+ M?%ﬂwﬂéﬂé g ]
IAE,

EEN976—), B, ThAvA &%
TIARIE R NTFE e WA A B BEAT B B Oy A T A

Jﬂ‘r

Dynamic transmission line capacity increase system with
consideration of static power grid security
WANG Yong',SU Dawei’, HUO Xuesong?,ZHANG Ming®, FENG Shuhai',LIU Jun'
(1. China Electric Power Research Institute,Nanjing 210003, China;2. State Grid Jiangsu Electric Power Company,
Nanjing 210024 ,China;3. State Grid Jiangsu Nanjing Power Supply Company,Nanjing 210019, China)
the features and demands of power grid dispatch and control,an overall

Abstract .

implementation scheme together wi e function module designs are proposed for the application o namic
pl tat h togeth th the funct dule desig proposed for the applicat f dy

According  to

capacity increase technology in the power grid dispatch and control system,which promotes it from the device
analysis level to the grid analysis level. Its application principles are analyzed and the overall framework,
function modules,interface design and hardware structure of the dynamic capacity increase system are
proposed. The key technologies of the proposed system are described in detail,such as data accessing and
processing,,dynamic limit calculation of transmission lines and sections,security evaluation of capacity increase
process,capacity increase prediction,etc.,its application in Nanjing Power Grid is introduced and its effect is
analyzed based on the actual grid operating data.
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