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Fig. 2 Sorting process of node voltage vulnerability
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Fig. 3 The Q-V curve of Fuquan substation when
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Fig. 4 The Q-V curve of Fuquan substation when Fuqing line

1 1
0 1000 2000 7000

and Shitong line series of melting ice
BRVAORY ¥ - Roh el 54 Qv b I BV R |
500 kV #5848 500 kV IEEZE H He Bifi 671 4 35 0 i A2
ey 5C R EIWE S B
I S AT, YRR 4R 5 Bt 2 A K il il vk
if,500 kV A SR 1 2 A2 i A HL e 2 307. 965 KV,
H A RT DL, 7R Rl Ko R SIS, i AR e HR R 2

- 53 .



L R

521 %

41.79% T W= 41.35% .,

1.05

| | | | | |
0 1000 2000 3000 4000 5000 6000 7000
Q(MVar)

ES5 eSS RERkRERTEE OV Mg
Fig.5 The Q-V curve of Fuquan substation when Fushi line
and Shitong line series of melting ice

WL AR AT E58

(1) 7€ 2018 AF LAY /N Iy 2UF 7 A R AR H il it
AT R VK , NS R GE I R = AR KK W B2,
AP TCIAMER BT, 4 SR A 500 kV il 6
Rz TRE4.0 kV,220 kV il R £ TR 3.1
kV,ifi 35 kV il H e 2 T % 0. 83 kV, HiSR T %
BR(E 4%, (BB L s T R TR PR L,
Rl B B AR AR A, AE T — 20 8 A7 LA I 2R ik B
W25 5 5| % B A 15t

(2) 7€ 2018 AFH AL /N7 2UF A SR A8 F i
TFH VK, R G000 R E M B SRR AIG, (AR B R
Kot R ERERERIKTHRE
41. 1% . BER T FFRIRAE T 45, (HRSE M B AU RRAR, 25
SERG W T SEERE AL, (1 H S5 A AR AT 55, BorE
Rl VKB ATY SR N PR UE TC D A M £
3.2 EINAMEBEER

H L SO AR T, 2 A SR A Sl RS AT
VALK, RGN 232 2 H A2, HJE AR
P TC T3k M A M I AR R AR AR AR 500 kV AR
FEL S0 A0 T L L AR T RE R TC T A T AR MEE . Y
I ELT Al vk B XF 500 kV 28 b4 TRl vk 3 VE R,
K TCIFF RN 61. 08 Mvar, ikt 220 kV 28 %
PEAT R VKERAERT , S K TC T R 4 29. 89 Mvar,

HRAE (500 KV 47 5% 48 B Rl vk & SVC TiRERY
P T S At ), AR SR AR H 3 A L vk R
(118 U i FE U 28 i B Ry 18. 74 Mvar, Joik 58 421
R FLUR R UK I 5K, 75 ZEAR B A b A 1 T Dy b

.54 .

£

SRR, A IR 72 P St AR B R TC B H A AR 8
21, 2751 6 Mvar, PRI, AT LSR5 4 SR ol 1) 25 1
TCYIREPEAS 1 66. 74 Mvar, i A] LATH £ 75K

TETCYIAMEEBC & J7 T, 7T LA T8 R DL /Y
B

(1) 25 %F 500 kV 2& B il vk, fl oK L ik 2] 1
kA, 55 X5 220 kV 2Bl K, fill vk B 9 5 2] 0. SkA
B, B 11713 YOE I UE I 25, 7E 08 BRI I 1Y [+
B, SEETC A

(2) 24 X%F 500 KV Z& B il vk, fl oK H s 2] 2
kA, B35 % 220 kV ZE FEmlvK, flok ik 2 1 kA
B, LRI 5.7 (1113 YOE i g 4% , 76 I8 BR
TR Y[R, SR TC TR

(3) 24%F 500 kV Zep&mhok , vk L i 2 3kA
BCE N 220 KV ZepgRlvK, Ayk ik E) 1.5 kA B,
TEF AT U8 I 2 19 [T, 1) FH AR b i 6 Dy f M2 e
AT IO A
3.3 ENERBMKEEBEANSNENNBERE
[B) &3

TEE/Ns 1777 R T 500 kV 2R 1 [A] i 45 A g
5 ELUR ALK B Aok 2 o3 BV ) — B
ul (ER]) B —5t FH (R IRD) | 5 BH s —22 it
sl (BRLEL) 22 Mt — 2l (R[] ) o [) e e 3k g
Al 2 B FEAT R VK, 53 A A il ) L FR AR E R

U [l 2 % ] s il v F, 500 KV 24478 500 kV Al
B2 H He B S 3 A2 A ¢ R E A E 6 B

1.05

1

055

1 1 1 1 1 1
0 1000 2000 3000 4000 5000 G000 7000
QMVar)

Eo6 M&EL&Emkr SETRI Q—V Mk
Fig. 6 The Q-V curve of Xifeng substation when

four lines melt ice



56 1

Wk W0, A5 B R KRS B B L IO R RS S P R S M S

Hi 1l 6 1] 1, DU 2% 28 6 W] i) il oK B, 5K 500
KV A5 B 3l ) 2 ARl B F R R 297.97 kY, R ]
UL, FERl KR B S E , R RE M R 40. 40%

DU [l 28 fi ) B il KBS, 553 PH 500 KV AR B3k 500
KV B£8R I £ ar 388 0 1 A5 Ak Y OC R R 7
7R o

1.06 T T T T T T ==

1t
0951
08

085F

BE (pu)

U 55 1 1 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 6OOO 7000 8000 9000
Q(Mvar)

B7 MRk SEERIT Q—V L
Fig. 7 The Q-V curve of Guiyang substation
when four lines melt ice
HI Pl 7 W] AT, DO 4% 4R B TRl ) il vk B, 500 KV 5%
FHAZ B9 2 A2 It S HL s O 295. 47 KV, it nl L, 78
KR B R B, R ERRE A 40.90%
DY [T 28 [ [R] B gl oK B, 500 KV 222 A% 500 kV Al
R R Rl A B I A8 A ) O R AN 8 R

1.05

1+

095+

081

085

BE (pud

| L L | L L | |
0 1000 2000 3000 4000 5000 7000 8000 9000
Q(MVar)

B8 ML ERBIKRRINERL Q—V Lk
Fig. 8 The Q-V curve of Anshun substation when four

lines melt ice
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Fig.9  The Q-V curve of Qingyan substation when four
lines melt ice
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Research on the influence of DC ice-melting devices on voltage stability
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Abstract: At present,domestic and foreign power grids lack the practical experience of applying DC ice-melting devices in large-scale
applications. With the application of a large number of DC ice-melting devices, the impact on system voltage stability cannot be
ignored. When the power grid was subjected to large-scale severe ice-covering disasters,a great number of line were severely covered
with ice, and in order to ensure the safe operation of the power grid, ice melting operations must be performed
simultaneously. Considering the safety constraints of the power grid, the principle of stratified zoning, line classification and
meteorological factors and other constraints, different types of ice melting would be carried out for more lines. Through studying the
voltage stability analysis of the operational ice-melting devices nodes in the real-time running system, the voltage strength of the existing
real-time ice-melting device nodes was sorted,,which lays the foundation for further research on the optimal scheduling strategy of DC
ice-melting devices. Improving voltage levels, ameliorating power quality , providing specific strategies for the reactive power management
of DC ice-melting devices that have been put into operation. It is of great theoretical and practical value to build a strong smart grid.
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