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Influence analysis of line models on the simulation analysis of a series complement
sub-synchronous oscillation phenomenon
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Abstract: Sub-synchronous oscillation is a fault that seriously threatens the safe and stable operation of a power system,
and research has been carried out around the generation mechanism and suppression measures. However, there is no
related literature on the influence of different line models on simulation analysis. In order to explore this influence of
different line models and their respective analysis application scope during simulation analysis, by comparing the
damping levels of different line models the influence of each line model on the simulation analysis of series-compensated
sub-synchronous oscillation is summarized. The electromagnetic transient simulation software ATP-EMTP is used for
simulation verification. The results show that the damping levels of the concentrated inductor resistance model, the n-type
model, and the Bergeron model are equivalent. The JMarti model as the most accurate model provides the largest damping
level. When performing a simplified analysis, the concentrated inductor resistance model can be used to quickly draw
conclusions; and in cases where refers to inhibit device design, the JMarti model can be used prudently.
This work is supported by the National Natural Science Foundation of China (No. U1766208).
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Fig. 1 Series compensation system model
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Fig. 2 Shafting model diagram
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Table 1 Synchronous motor electrical parameters

AW S

FEAX FLBH /.. 0.000
TPi/p.u. 0.130

B FD .. 1.790

R H G Hgip.u. 1.710
B ET/p.. 0.169

R HIE A HP/p.u. 0.228
HHh g i/p.u. 0.135
SRR A L Hi/p.u. 0.200
B BT A ) $us 4.300
AT % A ) s 0.850
LT % U A I TR s 0.032
AT PR U AS I 1R KU 0.050

% 2 EIXHEHAMESH
Table 2 Synchronous motor mechanical parameters

JR R Ll ) NIl EE %
ey i # Ji(kg m?) K/(N m/rad)
o R AT 0.30 1166.62
46 704 000
r R L 0.26 1953.92
84 511 420
IS A 0.22 10 783.35
125 906 700
RJEHL B 0.22 11104.14
171 442 350
RHHL 0 10 906.73
RN 0 429.70 6827890

T o DR R A TG B R AN UL e B ML)
R ATRE, A 1.1 WiEB g, 54
R HRHIRBLSER R 3 Fin.

2.2 KEBH

LRI SR E 500 KV HFrH kg, Bk
BN 4, LREEK N 199.25 km.

FE3E AT RS an Bl 3 Bz, Fed: Viower AT
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Table 3 Natural torsional vibration mode frequency of shafting

A LR il 2R E AR LRI A I IHz
s — 15.71
AT 20.21
A= 25.55
REAS DY 32.28
ST 47.45
=4 BEBH
Table 4 Wire parameters
SRR A G2 gk
FLN1Elem 0.67 0
FEAFAIem 1.185 0.742
B HFHAQ km™) 0.108 0.374
44 [E] i /em 45 0
K 2RI 0 0
53 ZEHUR 4 0
11.25m
—;.4\
Fiower=31 m
Frig=23.5m
LI e o P
LI e o o o
13m Separ=45 cm
Viower=24 m a=45°
Viia=15m NB=4
A4
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Fig. 3 Geometry of 500 kV transmission line tower
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Table 5 Electrical parameters of transmission line
SR ZHE

Z 7 L BH/(Q-km ™) 0.204 5
155 HLBH/(Q k) 0.029 4
TR EHY(Q -km™) 0.7832
EJ7EPU(Q-km™) 0.3318
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Table 6 Theoretical calculation results of resonant frequency
and corresponding series compensation parameters
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Fig. 4 Frequency scanning comparison results of
different line models
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Fig. 5 Mechanical torque change of shafting

R 7 NHEERESITER

Table 7 Numerical statistics results of mechanical torque
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