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Online evaluation of dynamic reactive power demand of DC receiving power grid based on SVR
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Abstract: Transient voltage stability has become one of the important threats to the safety of DC receiving power grids.
Real-time online dynamic reactive power source management and control is an effective means to cope with this
challenge. Therefore, it is necessary to study the dynamic evaluation of dynamic reactive power demand of DC receiving
power grid, and quantitatively evaluate the supporting role of dynamic reactive power equipment on grid transient voltage
stability. In the past, it mainly relied on the time domain simulation method to analyze the transient voltage stability
analysis of large power grids. It is difficult to realize online application due to the long time consumption of calculation.
Inresponse to this problem, this paper proposes an online evaluation method for dynamic reactive power demand of DC
receiving power grid based on Support Vector Regression (SVR). Firstly, the STVSI-SVR model which can quantitatively
evaluate the transient voltage stability of the power grid is established, and then the dynamic reactive reserve evaluation
algorithm based on this model is proposed. Compared with the traditional time domain simulation based analysis method,
the algorithm can quickly calculate reasonable results and meet the needs of online applications. At the end of the paper,
the effectiveness of the algorithm is tested on a practical receiver network model in China.
This work is supported by Science and Technology Project of China Southern Power Grid Ltd. (No. GDKJ00000060).
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Table 1 Power system transient voltage stability criteria
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Table 2 Vi, and T, corresponds to each transient

voltage stability criterion
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Fig. 1 Schematic diagram of a sample content
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Fig. 2 Process to construct an off-line sample set
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Fig. 4 Process to calculate the dynamic VAR requirement

of regional power grids

Fp—ER P AL & NP sh & 23T
SSTVSLSq N STVSI A vF, FRak=h

AS, = (STVSI =1)/ s¢rys15, ©)

FEVELH ASy 2 Ja s M7y n] EATHA 0 i
MR WA NIE R,

MREIEAC,  FTUME K STVSI Fiabr iz il
B AL(STVSI )o & TR E R, Hle=1e-3
A DA B LU AR B VAl 45 2R . 24 FL MK STVSI i
b BB (R I 22 /N T IR IR ZE BRI, 58 1A
I s ST FRINVEE AR, RS HTsh &S0

WA BA.
4  HBEMEH:SENFEKBIELITE

TELE VAl L I B 2 JE D R SR 2 R S8R4T 1
AR 5 B,

FELR VAN FL N 81 25 0 Th e SR (R S0 mT 43 1 i 28
AT FILE LRI Ay o B ER 43 5 B Ik b B P T 6
#4311 STVSI-SVR 57, 7E 2k 5y F B 4k o 4
A STVSI-SVR LAY ) W s v H 55 B I 3h 25 T6 )
ko

K5 rb, LRBCREI 20 R il £ 0 0 1) SR

B R B T BT A% MR I DG B R AE R R BT
STVSI-SVR A2 s T ELR 5 7 (I VFAil Fi M Bl & JE 1D
TR FTINZLE STVSI-SVR RS2 %K), #E
INET

U\EJIHTI%EHXFEWJL&
TERARL Wbt

v

ST LA A

v
T R X
B

BUAT LR |

BAPRAAE

FHISTVSI-SVREA

A
VA B

SV

5 ELITABEWASLEEERNEZE
Fig. 5 Method to online assessment of dynamic VAR

requirement of power grids
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Fig. 7 Load curve of a day in the DC near area
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