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Abstract The meteorological data along the overhead line vary in time and space, which has an
important influence on the operating state of the system. Based on the thermal balance equation of
CIGRE standard, this paper iteratively solves the conductor temperature of transmission lines. Through
the real weather data, the seasonal variation of the meteorological data of a 220 kV line in Shandong
area and the spatial variation of meteorological data along a 500 kV line in Dongbei area are analyzed
by examples. Considering the time distribution characteristics of meteorological parameters, a seasonal
model is given. Considering the space distribution, the mean value model, the weight average value
model and the line segmentation model are established. Further, based on the relationship between
conductor temperature and line parameters, the system power flow model considering the time and space

distribution of meteorological data and the decomposition coordination solution are established. Through
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the power flow calculation and network transmission capability analysis, it shows that the conductor

temperature of the overhead line has significant time and space variation characteristics. Considering the

time and space distribution characteristics of meteorological parameters can effectively improve the

accuracy of power grid state analysis.

Keywords: Transmission line, meteorological data, conductor temperature, the time and space

distribution, power flow, PV curve
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Fig.1 Frequency distribution histogram of wind speed
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Tab.1 Conductor temperature in different seasons

&t mARME/C /ME/TC S E/C
HE 56.46 2.50 19.27
CES 86.45 19.56 32.26
€= 53.0 -0.62 21.36
= 21.84 -10.79 5.81

WL BRI, TR R R AR S R
A I AR LR, AE B4R N R
ARG IR A 2] 7 97.24°C, FF R B F AT
PEo DAL, W RAE fL ) R GEI o i 5 U S s
IR AR CHUEEE 20°C), MR FEHr s
REERE

B X 2 A L R R R B A 3 AR R T 4



$355% 3 M

G B IE G T o AR 1 ) F 2 B AR TR R b O 639

B ARk, A SCHC 45 A6 H X 3 500k V 2825 26 %,
ZE AR 411.4km, MR IZZEEE 1 012 HEFFIEM
S FEALRR, 19 31% 4% % B O A W B 4 TR

>
500N \
49°30'N
©
49°N
48°30'N ; <
48°N
/ B
47°30'N

47°N

A
126°30'E  127°E 127°30'E 128°E

Bl 4 B 500KV 2 2% i FE 5 r
Fig.4 A 500kV line diagram

] 4 R I 28 P AN 2 JBE PR A8 i AR AT 234 4
S % s M GRAPES S Tl i 7= () £ 70
A, T AL By Co D 94 L343 1) L 2k |
)4, M EIR 234 AR, RA R B4
EHHAR, WEHELEE A By C. D A& B
B AIXE, 2016 4F 7 A 7 H 0:00 AR I
® 2. WRAZFLBIRARKRYFRIRM 75%, il
PGP TR (20 WIS B 4 AR S T AR
[Eo NZR 2 AL, ISR RS g, Xd 2 ] A2 4L
BRI, A R 2k B 1 R I AR 22 IR B T 22.67°C .

2 2016578 7H0:00 SSFEENZEST
Tab.2 The conductor temperature spatial distribution at

0:00 July 7, 2016

GG RO S AR SRR, A 0 B ST R IR Y
LB R R B I A o A R ) R AE AR

3 201742 F 28 H12:00 SSHBREMNZE S
Tab.3 The conductor temperature spatial distribution at

12 Feburary 28, 2017

fr B IR/ C RE/(m/s) TR L/ C
A 7.50 3.18 16.19

B -4.17 2.28 6.14

C -3.97 2.75 5.24

D -10.13 5.80 -4.42

8 IR B/ C R /(m/s) SR E/C
A 24.35 4.99 31.24
B 24.83 5.39 31.42
C 25.48 3.93 33.46
D 21.56 0.17 53.91

34t T 2017 42 H 28 H 12:00 £, kiR
4 A R JE BRI B R R A X, W2 R AR e, 3
AT 2R % T R i JE L PR S5 IR FE AH 22 17.63°C o NHT AT LA
i, RE R E , TR A 1) 22 S 1t AR
o L2 % 1 R g AR ZE A B 20.61°C .

Wk ERHTRT A, SR AR R R A 3 A
I BE A AE B I 2 A AR 1, AR IR BE PR I
A A W6 SR 3 B0 PR AR % S B I AR AL, B T R
B RGP ERCRE . SR B I S 40 A A2 R

3 SEBERNTZTUNRIERE

SEEAE . TR E e 4R B G A A AT AR — E 1)
FENE, ARSCHEEST T R R A I (8] 4E B AR AL
TR, AR RN F RS S EHEE . R
PR 1, FEMKE TR ET /) RGH T
FBGER 20°C, AMLBEFEMKEAEZEBIREIET
A, TR SRR EREEE 20C; HEHE S
{1 e e P R XA I 3, 2R S I P Bl 38°C
P BEE 9 0.5m/s s %5 8 B 428 G il B R e XL 1%
5, AFMAERE R CN-20C, KI# &2 N 18m/s.

N T RIS S SR AE A 0] oy A AN S8 A1,
AL YRGB A ) o0 A ) = PP RAE R . P8
B B ST 3 A 2R % o BEASE A

1) P 30— F 28 % 2 A ity < R AU S HME

Fﬁﬂwﬂw2

(3
Vavg :(V +Vend)/2

beg

S Toegs Voeg 70 90 0% FEL 25 B B S PR LR L L X
T 5 Tenas Vena 73 59 49 i FL 25 B 2R 3 A0 550 U B2 L XUTRE

2) BUE P A —— 2 TR Bdl 2 i 1 2
Hh A B PR NS

(4

b, N ORFRBR IR AR R o AR
AR Ca=1, N Ax, . AIEE o FIF—
AN B a1 2 I OB B I T« 1 R B S K
3) LRIy BB,
A 2 A5 A4 b 3 5 R S 0 B 0 B 9 4 B AR
B, WS B, Mst BRI R 0 5 B T
B



640 BT R % i

2020 £ 2 H

T(x)4 Mst3
o8
Ms2z 5 RS
(N as P8 Mstd
AMiirfoig 27 | :
0/: E
Mstl ! ]
Xpoo1 oo REN -
Tx)4

XIS xl XIZ X3 X_‘ XS XR
K5 2Rk BOB Y R BIR 23 A
Fig.5 Conductor temperature distribution under

segmentation model

2 1 43 BT B AR I

1) HHE Mstl. Mst2. Mst3 fil Mst4 X 4 4Nz
BB IR EAE, AR S A D & B ]
B E I x B AT R e e SR, AT
4 NN R TR R RS A A, i SRR B i xs 52
Uity er F A 2 RS IR R I B e B K B AE L L, T AT AR
0 B2 2 D) PR R B 0 A B S 6 0 xs 5 320 xr Ab
AL i JEAE Ts A Treo

DE%%&%E%#Aﬁ P WARIE = PNTY
Z2 AT noa W E IR IL N, BLAY BEEUR D 9 H AR X i
HLZR BRI AT 70 B, MR BR 1% xs TRIR, 4R E 14 3
AT o THFISE X1, xs 5 oy Z 0] R % FEL 28 % 1 2 —
B, H—BAUR TVAE N T(x)RIFME, A Ts
V23 A Hff e % B PR B B & B A B IR A

4 TTREBRSKEIET WA ENER
ABBE IR 25 i L 2 B o P e B DR B 1 R I

S i, AWK, U A A T
i
B, =V, (T) =V (g,(T)cos8, ~b, (T)sins,)

(5
0, = Vb, (1)~ V¥ (g,(T))sing, +b,(T;) cos )

A% B RS R N

P +0?
J =7 Y (6)

v v
i

Robt, T, S R SRR 1 0 SRR Y,
Ry, A% 2 RV RR IR 6, = 8,6, Aii
2RI B ERIRY 2 g, R b, 5 BN % B

HLZLH RIS AN SBHL g, =1 /() +x7)
Rb, = —x; /(] +x7) B 5 BB 10 S A R A K

1 (1) = 1y () + (T, = T)] (D

A, LAZFRE, @BHWT,=20C; r(T) A
BT R 5 (T) N EERIRE T, R R R
B o L PH BUR B2 R EL, A 1 ) B R o
5 2R I FE B 5 R B AR O, L 3 R P AR i
IR SFELKERNGRR, &k Bt S 0iRE
ZIRAFAE A AR M O R, AR TR A G B 93 3
i N SCHR[ 121/ b B 7 7%, LK (8D

%, (1) = x,(T)[1+ B(T, = ;)] (8)

X, x,(0) NERERAE SRS HBRET, T 1A
x, (1) LA PSRRI E T, T oA
LR A%

AR GAEIBAT I, ALY A LA B T &l i &R
G Mmoo (. BRIEESSE) WAAG, &R
R MR )

B — B, :ZP;[(VI’V_/’é:j’];)
Jei

9
-0, :ZQy‘(I/i’I/j’é:j’Y;)
Jei

A, By M Qg, 73 90 N7 i BRI T A D E
ANIIE s BN O, o3 il 9 i A D AG D) 44
JeifRET A 5Tl i BEME, HEAGREY
moio I (9) WTULAE Y, A 2k 5 R IR L 1 AR
e, BMEZSITREWRNZIL, BHRELHES
P JEE R E T B AR B AR B S B . AR
X9, FHEELBRESRRE, B
HZHMAR KRN ﬁ(z%%er%m%$&
Ti R o AR SR o3 fff U8 1R SR A JE B, T SROD BR Y
K 6 Jrm .

G R b VR KD SRR T 2 R R T R S AT T R
H AR T R TT oK, H AR R T S A BT T R T
SNBSS 2 T B AT T RE N
PO T ST AR I AR, L T T R
(K S SAEAGKR AR TR IR s 2 uE SR T AR,
e b BT A T R T SR 1 R, i R Ik
AR T REAT B TR I B AR« K e s SR
BRI @R sEE S, PIA TR RS
FEARSL, 23 5IR & B 6 i IE ARSI A SR
FE, TRER 2 1) i e 1A% 38 M0 58 v S B e 2
BRI 2 RS AR A R T 5



$355% 3 M

G B IE G T o AR 1 ) F 2 B AR TR R b O 641

TWRBIAEAL
AR IR

N PRI
SIS GH,
T R AR

LR SHL Wi
FISE it HLIAL T B

ERFRRCEIL T B l
RO R I A I P i DIp Y 2 e
l T SRR H R
i T LR BT 1l
o TR
l SRR B
TR R |

el P

LR TS ?
AS

it TSGR
Bl6 o b il i SR AR
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Tab.5 The conductor temperature and line parameters of

Y A /Kkm & f/km KE/km HBEE/SC O RI#E/(m/s) the branch 1-3 under 6 cases
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1-10 0 33.33 33.33 17 2.5 1-10 25.91 0.0051  0.0285 0.0454
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11-12 66.67 100 33.33 3 105 fE5 s 11-12 8.60 0.0048  0.0269 0.0454
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13-3 200 300 100 = 13.25 13-3 1.00 0.0138  0.0775 0.1363
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Tab.6 The power flow results under 6 cases
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e 1 2 3 1 2 3 2-1 3-1 2-3 2-1 3-1 2-3 /MW
FEMERE R 0.9095 1.026 1 1.041 8 -31.86 -20.54 -12.14 200.64 136.81 60.64 565.52  353.1 158.37 19.05
s 1 08520 1.0123 1.0312 -37.13  -22.55 ~-12.44 203.38 139.95 63.38 604.84 374.71 166.62 25.34
MZE  -6.32% -1.34% -1.02% -16.54% -9.79% -2.47% 1.37%  2.3% 4.52% 6.95% 6.12% 5.21% 33.02%
B2 09455 1.0353 1.0480 -27.94 -18.70 -11.95 198.35 135.32 58.33 541.07 343.14 152.15 14.97
A %= 3.96% 0.9% 0.6% 12.3% 8.96% 1.57% -1.14% -1.09% -3.81% -4.32% -2.82% -3.93% —21.42%
fH5 3 0.8932 1.0244 1.0380 -32.62 -20.04 -12.22 197.46 141.63 57.46 562.90 370.29 150.86 20.49
% -1.79% -0.17% -0.36% -2.39%  2.43% -0.66% -1.58% 3.52% -5.24% -0.46% 4.87% -4.74% 7.56%
54 08983 1.0263 1.0386 -31.88 -19.48 -12.20 195.70 142.88 55.69 554.66 372.85 146.43 19.84
%= -1.23% 0.02% -0.31% -0.06% 5.16% -0.49% -2.46% 4.44% -8.16% -1.92% 5.59% -7.54% 4.15%
fHH S5 09010 1.0270 1.0390 -31.61 -19.29 -12.18 195.19 143.09 55.19 551.66 382.13 144.67 19.51
A %= -0.93% 0.09% -0.27% 0.78% 6.09% -0.33% -2.72% 4.59% -8.99% -2.45% 8.22%  -8.65% 2.41%
ATLVE M, R SEMEE R, TR 1K P ZEBUER] T -16.54%. XEF N A 1 B HEIFER

RIS AR R, UK IR E 1) Z HUE F] 1 -6.32%, A

T, HRSCHERE RS . SO 2-3 1A DA £
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R, BT 4.52%. SC#% 2-1 IR ZE &K, &
BT 6.95%. EH 1 MAGH RS F e 5z
BUAE| T 33.02%, B2 dEH BEN, X2 N
P BB S 802 AR IR AR B, T RSA
ThAGFE 2 B2 3 i IR 46 H P A I A A
R EHE2 55 1AL, SHRE SRR
AHZE RIS, BT DAL RO B 5 1 A ZE BN, (H
AIBFER ZREIL R T-21.42%. E5t 1 5% 2
FRETIBLRARKMMEAT RN, Bk WL, =
AR AT X R G IR A 2 A, G
FER RS DR FE R

a3, s 4 Mt S BIRTIHEA LS H
[ 25 8] o A AN Y S 1 o 7R =P o, 43R H
AFEFRRBE R, ZESLSHEIFL TN
OGN S . S 3 rP AR s i 2R B R i I
Bolb B MEN-10°C, KN 5.25m/s; 1M1 5 4
i LR PR WS 2R LR B A P IE N 2.67°C, K
WAL E SN 11.42m/s. F 5 4 555 3 MLk, 2
5 I 0 e K ZEHUAE] 7 -3.08%,  HLIL I 5 K 22 40
LE] T-2.94%, HINMAEEDN-3.17%. fExt 5+
R LR 4y BB A, SR S MW TE SR 3 SRR
i K ZEHE S T -3.95%, MIRMHRKZEFIES T
~4.10%, A DHFE R ZHN-4.78%.

FAN, FEAREGI N, WK 1-2 FAIRE
NER AR 20°C, M3 1-3 A% 2-3 F4K
5 FE S S5 BUMACE A 5 5 BH BT R H 5 4k
IEFZE 15°CH, REGA AR THE 2 E ik 2
T 5%, i — DU HE RGRE T H AL EE
T AR P IS S A A et . NER 6 TR A R AT
W, RAARPSRGHEBRIEELY, RGETIR
SWAE R EREREN. NRABARIES
BRSFAT I o A WORG A BE AR, RS B, Wl
AR, R EIBGECOR, THEI R
"ok,

L A R U B Y R BN . R OT 4
T AR BRI S 2-3 W K RGO TR
FE o Bt B MEL IR B 0 B A, o BB W s . 24 il
3B A 5 Bk, A I E A -0.58%, HAL
1-0.88%, A INIFEL-0.81%; H 5 B3 nH
7 B, BT RA-0.16%, HIEAIL 0.17%,
A INFEAL 0%, B ORI . B & 2 B
BN, I EOK 2 R, AR RSN A B K
T BRI A 4 A8 K o R A R4 SR T A R i S Bk
P9 .

=7 TRSPEHFTHZRE2-3BRRAGHINNGE
Tab.7 Power flow of branch 2-3 and active loss of system
under different segment numbers

BIERE/C T BB/B AUIHE/MW  B/A A IHFE/MW

10 3 55.51 145.96 19.67
6 5 55.19 144.67 19.51
4 7 55.10 144.92 19.51

52 WREWMIIZE

AT I B L 2R R TS R R S U A K R G
FRAESRE 10052, 155 S Thy JoTh G far $2
[F] — L B K, AR BT 05 A ff AN AR o 7 ff 8 %
KEMLH F1 KN LB 43 e, SR R 3 S I 7 1A 1S
PR S S LA R S PV gk, Wil 9 A
N. 3 8 AR 9 VEANA H T R IR AL H T 2 AH 5 H X
IRz A
1.10
1.05
1.00
0.95
0.90
0.85
0.80
0.75

0.70
0.65

V)] (pu)

200 250 300 350 400 450
P,/MW

(a) 1575 APV HI 28

V] (pu)

340 360 380 400 420 440 460
P/MW
(b) 15745 PV il 2R 7 s 1) R 880K

Klo 1598 PV T2k S H R E iR K

Fig.9 PV curves of bus 1 and its zoomed in curves

x8 HREFHEESFTHTHTUMREWINE
Tab.8 The limit power transfer under meteorological data

seasonal variation

15 5 P, /MW Vi (pu)
Bt v 396.2 0.691 7
51 355.2 0.685 9
A 22 -10.35% -0.84%
52 440.2 0.690 5
A 22 11.11% -0.17%
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Tab.9 The limit power transfer under meteorological data

spatial variation

15 55 P /MW Vi (pu)
3 382.5 0.689 5
R4 387.0 0.689 1
A 2% 1.18% 0.06%
S 388.9 0.691 0
A 2% 1.67% 0.22%

T 1 FIE 5 2 R T ZE AR N 2R R 1)
RACHREVE . S S SRR EE R 20C, KR
ST Z N 396.2MW; 1f5: 1 MIASEIRE N 38°C,
KGE A 0.5 m/s, WRIEHITIZ N 355.2MW, 5 5Lk
A 22-10.35%; 155 2 MR EE N-20C, KU
18 m/s, WIREHITIZE R 4402MW, 5EHETE =
FHZE 11.11%. ATLAVEH, AR R Z4Z LT
LR IR AL S T R AR KW, T KRR E AR
A0 RT A RO i AR G SR A% i T 2 T SR AR A

TEFR 9, H5E 3. 1E R 4 MG 5t 5 RN
20°C, RN 0.5m/s, 53 AR AETER, IR
BAR 0C, WIEBRA A 10m/s, ik =MiEs A1t
KT ARGHIEE R AR R . B 3 K
FIERA, BRI 382.5MW, ARk
T A 2E-3.46%:; 15 5t 4 WBRLHITh R 387.0MW,
1B 5 4 RAMBCEERS, 555 3 P
RUAHLL AR ZE 1.18%, fE¥ DI &A% 4.5MW;; 15t 5 4
BRI 51 5% 3 P E R AH LU AH 2 1.67%, HPR1%
D) RANZE 6.4MW . DL =R SR B8 T
A GHE S0 0 AR R B, 1F 545 Rk
M ER RN . BB S N RS SR R 28
T PR A 3 2R T AR AN B s 2R K R L R )
NMEBESEMSHEEZREAR, TExEprEm,
A B LS R BRE AT SRR A .

6 ZHip

A S 3 A R 2 T AR PR N 0 A ) B8 E )
B, 2 BBOE RIS EAR AL 1 —Fh 2 l8 B A
G ATRE T R 2 A R I T T e e PR R T E
DN E W B S v SO, B4 B 1 2 ) I &
e PR A% i Ty 236 5 S B i D A 22 K o AR Sl i Sk )
Kk 1 R I R R SR AT B I A A
Rk, @S T H AR SR 8 o A (0 Z= PR A,
M IR SHCER AT P BHE . IBCT 4E R 26
By B . AE BRI (R R b o 2 B I S AR PR

i T BARR T, T RAE BRI R A
I 25 70 A AR SIS AT IS AT EE NI, AEXT FL R
SRAT W AT b Bt R SR I 2 ) AR

2

[1]1  FRXIFR. £1100kV ¥ m e B A 2 2% B & 2R 97 (D]
B T3 AR 223, 2018, 33(19): 4611-4617.

Zhang Liuchun. Lightning protection of +£1100kV
UHVDC transmission line[J]. Transactions of China
Electrotechnical Society, 2018, 33(19): 4611-4617.

2]  ZRWS, BUil%, HiEH, & B0 KE4 T R4

AT B2 o 2 R R S 3R 0 AT (D] R D EOR AR,
2018, 33(1): 195-201.
Li Peng, Ruan Jiangjun, Huang Daochun, et al.
Influence factors analysis of the conductor-plane gap
breakdown characteristic under simulation forest fire
condition[J]. Transactions of China Electrotechnical
Society, 2018, 33(1): 195-201.

(3] BR¥r. mARGRSSHT M]3 . dbst: PEE T
t At 2007

[4] ORME, ERAEL, FHERS. B RIS T HIR R

Hr[J]. HERIEAR, 2008, 32(14): 31-35.
Zhang Hui, Han Xueshan, Wang Yanling. Analysis on
current carrying capacity of overhead lines being
operated[J]. Power System Technology, 2008, 32(14):
31-35.

[51 MR, BB, HRT. 5 E A X B R L % 2y

i 2 B VAT, B AR R, 2018, 33(5):
1086-1095.
Ni Shiyuan, Hu Zhijian, Fu Chenyu. A method for
measuring the distributed parameters of single-circuit
asymmetric transmission line[J]. Transactions of China
Electrotechnical Society, 2018, 33(5): 1086-1095.

[6] GKMEP, B a4 e S I B 3 1 A B AT AT M
WEFL[I]. EMER, 2005, 33(7): 18-21.

Zhang Qiping, Qian Zhiyin. Study on real-time dynamic
capacity increase of transmission line[J]. Power System
Technology, 2005, 33(7): 18-21.

(71 JHER, B, skid, & R S8E kAR
2 i L 2 B B A B R AR T[], M ELR, 2016,
40(7): 2175-2178.

Zhou Haisong, Chen Zhe, Zhang Jian, et al. Application
of meteorological numerical forecast technology for
improving transmission line capability[J]. Power System

Technology, 2016, 40(7): 2175-2178.



$355% 3 M

G B IE G T o AR 1 ) F 2 B AR TR R b O 645

[8]

[10]

[11]

[12]

[15]

[16]

[17]

WRAEHE, st B —ARBUE Bk R4t GRAPES
FURERE[D]. BBk, 2006, 17(6): 773-777
Chen Dehui, Shen Xueshun. Recent progress on
GRAPES research and application[J]. Journal of
Applied Meterological Science, 2006, 17(6): 773-777.
BORZE . BT G B 10 28 2 i v 2 B IR AT E
WEE[D]. BFEE: b & K2, 2017,

FHEFS, AN, R, L R BRI ER
LR B B B A& E AR o HT (9] R ECR, 2018,
42(1): 315-322.

Wang Yanling, Yan Zhijie, Liang Likai, et al.
Dynamic rating analysis of overhead line loadability
driven by meteorological data[J]. Power System
Technology, 2018, 42(1): 315-322.

Cecchi V, Knudson M, Miu K. System impacts of
temperature-dependent transmission line models[J].
IEEE Transactions on Power Delivery, 2013, 28(4):
2300-2308.

Cecchi V, Leger A, Miu K, et al. Incorporating
temperature  variations  into  transmission-line
models[J]. IEEE Transactions on Power Delivery,
2011, 26(4): 2189-2196.

Jupe S, Kadar D, Murphy G, et al. Application of a
dynamic thermal rating system to a 132kV distribution
network[C]//IEEE PES International Conference and
Exhibition on Innovative Smart Grid Technologies,
Manchester, England, 2011: 1-8.

IRTRL, VIR, Gebh, A5 MR TR R e B e
HIMAH R[], EMEAR, 2006, 303ET)): 171-176
Xu Qingsong, Ji Hongxian, Hou Wei, et al. The novel
technique of transmission line’s capacity increase by
means of monitoring conductor’s temperature[J].
Power System Technology, 2006, 30(S): 171-176.
Greenwood D, Gentle J, Smyers K. A comparison of
real-time thermal rating systems in the U.S. and the
U.K.[J]. IEEE Transactions on Power Delivery, 2014,
29(4): 1849-1858.

TAv s, g, s, S RGO TR U A e
2% B U AR AL R AR > A (0], APL TRE A R
2008, 28(19): 138-144.

Ding Xiliang, Han Xueshan, Zhang Hui, et al.

Analysis on electrothermal coordination power flow

and transmission line temperature variation process[J].

Proceedings of the CSEE, 2008, 28(19): 138-144.
T E, Wl BeE, % P RBEAREERNR
PREG WA B RS AL, 2016, 40(11):

73-79.

Wang Mengxia, Han Xueshan, Huang Jinxin, et al.
Electro-thermal power flow calculation considering
thermal properties of cable [J]. Automation of Electric
Power Systems, 2016, 40(11): 73-79.

[18] FEWEH), ZEZE, shil, 5. vF K rs 20 % I B2 AR

WHPES B RBEA SR ARGk 5%
i, 2012, 40(23): 36-41.
Dong Xiaoming, Liang Jun, Han Xueshan, et al. Model
and calculation of continuation power flow considering
change of transmission line temperature[J]. Power
System Protection and Control, 2012, 40(23): 36-41.

[19] EHF, Rordl, whgh, & i RS REMEK

FiC HL R HE A 43 A (0], b B RN AR A2 R, 2017,
37(5): 1400-1417.
Wang Yanling, Liang Likai, Han Xueshan, et al.
Distribution network reliability analysis considering
dynamic thermal rating[J]. Proceedings of the CSEE,
2017, 37(5): 1400-1417.

[20] P, NERRUE, BRIN, & T A 4R B BB AR

R TR F I 4% ) 22 4x 22 G BE AL L[], M D ER
%, 2018, 33(8): 1875-1883.
Feng Kai, Ying Zhanfeng, Chen Xiong, et al. Model
predictive control security economic dispatch model
considering transmission line thermal inertia effect[J].
Transactions of China Electrotechnical Society, 2018,
33(8): 1875-1883.

[21] W80, RE/NMR, FE @ T B0 g5 AR Y 1 28 7 i el

LR A% 1) AR )i BE TE S U5 A (D). B DR R
2019, 34(1): 139-152.
Hu Jian, Xiong Xiaofu, Wang Jian. Radial and
circumferential temperature calculation method of
overhead transmission lines based on thermal network
model[J]. Transactions of China Electrotechnical
Society, 2019, 34(1): 139-152.

[22] CIGRE. Thermal behavior of overhead conductors[R].
CIGRE WGI12, ELECTRA(144), 1992.

fEZE N

E4% Ao, 197994, L, BILARN, BIRATRAE RS
BAT HEH 2T .

E-mail: wangyanling@sdu.edu.cn GB{E/E#)

X & B, 1993 R4, BUEBRRA, WRATIMOAHR A RERE
T

E-mail: moyang@mail.sdu.edu.cn

(g HF)





