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Mechanism analysis and analytical calculation of open line test for HVDC transmission
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Abstract: HVDC transmission Open Line Test (OLT) is the normal operation of an important means to detect the
converter valves, DC equipment, and DC transmission line insulation. In this paper, the equivalent circuit for quantitative
calculation of HVDC OLT is established based on the theory of power electronics and circuit theory and combined with
the actual operating parameters and trigger control mode of converter valve in HVDC project. This paper analyzes and
calculates the test principle with and without DC line OLT respectively and the process of establishing the open line
voltage, and explains the principle and physical essence of establishing open line voltage under the two conditions. On
this basis, the equivalent circuit is used to calculate the voltage of OLT under different conditions. The calculation results
are more accurate than the traditional formula. The CIGRE simulation model of HVDC system is built by using
PSCAD/EMTDC simulation software, and the simulation results are analyzed and verified.
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Table 2 Simulative results of OLT in ideal conditions
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30 384.61  378.85 149  769.60  757.71 1.54
45 384.61  378.85 149  769.59  757.71 1.54
60 38433  378.85 1.50  769.59  757.71 1.54
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105 267.77  267.89 0.04  533.55 535.78 0.42
120 187.16  184.91 1.21 376.52  378.86 0.62
135 98.23 98.05 0.18 195.20 196.11 0.47
140 65.83 65.79 0.06 130.90 131.57 0.51
145 3291 33.02 0.33 66.50 66.04 0.69

3 HRIRMELR (6 bkzh)
Table 3 Simulative results of OLT without DC line considering

communication inductance (six pulse converter)

LA R 72 T a R IR 7
F 5 IR MR (HELR (6 fkah)
Table 5 Simulative results of OLT with DC line
(six pulse converter)
fnk s 6 Bkaise AR AR LR n Bkt Bk
al(®)  HER/AV L /kV REY%  HIRAV  RE%

30 370.60 378.85 223 373.64 0.42
45 370.89 378.85 2.15 372.77 0.54
60 371.26 378.85 2.04 372.16 0.24
75 353.35 365.95 3.57 357.54 1.19
90 313.76 328.10 4.57 319.38 1.79
105 253.28 267.89 5.77 259.04 228
120 175.13 184.91 5.58 181.39 3.43
135 86.60 98.05 13.22 89.71 3.59
145 26.92 33.02 22.66 28.20 4.77

*T 6 RN AELSR (12 fksh)
Table 6 Simulative results of OLT with DC line

(twelve pulse converter)

e BT Y S L s
S T o
JE/kV LR /kV \%

30 384.64 378.85 1.50 378.85 1.50
45 384.66 378.85 1.50 378.85 1.50
60 385.08 378.85 1.56 378.85 1.56
75 375.94 365.95 2.66 377.84 0.51
90 352.28 328.10 6.86 356.66 1.24
105 281.39 267.89 4.79 285.37 141
120 190.77 184.91 3.07 189.43 0.60
135 99.01 98.05 0.97 99.27 0.26
145 33.68 33.02 1.97 33.16 1.54

&4 HRINMELSR (12 Bkzh)
Table 4 Simulative results of OLT without DC line considering
communication inductance (twelve pulse converter)

BN

ksl 12 lkE ARG AR o S IWARPN S IWARPN

W) WAV Y mﬂ’iﬁ/ AR $2/%
30 789.26 75771 399 75771 348
45 789.26 757.71 3.99 757.71 3.18
60 789.27 757.71 3.99 757.71 3.59
75 753.27 73180 285 75568 147
9 68303 65620 397 68989 099
105 542.75 535.78 1.29 544 .97 0.22
120 378.37 378.86 0.13 378.85 0.12
135 19895 19611 143 19854 021
145 66.24 6604 031 6632 0.12

R 5. R 6 LA IT IR 7 HA R AL
EHIPIETH LA RRT L, R N 45 R 54y

fibk s 12 fksh
a/(°)  PiFH Rk

TR ARAE RGAK ForEd s Bink
HUR/AV  R%E%  WIRKY  RE%

30 749.17 757.71 1.14 747.28 0.25
45 749.05 757.71 1.16 745.54 0.47
60 750.59 757.71 0.95 744.32 0.84
75 718.71 731.80 1.82 715.48 0.51
90 640.01 656.20 2.53 638.76 0.20
105 518.48 535.78 3.34 518.08 0.08
120 362.89 378.86 4.40 362.78 0.03
135 183.23 196.11 7.03 179.42 2.08
145 57.28 66.04 15.29 56.40 1.54

THIEXER 5. K 6 M5 Bgs R T ] 4
FEMT LR BT BRI, ABFR AR THE R S5 &
gE R AR ZEME, HBEE AR A, %
FEBRWTE A TR A S vkon] g P ks i
5 g

1) 5 F e s T U0 & T 7 0 070 s L AR
TEART O T e HR AR A 2 T
NP R T B LR L s AR L R . AT R
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Derh AL A S LRI A, O e 22 r s L A e
T H s

2) 7T H kI L A s AR e S A S HE
BLAh 175 18 T AR FUROR T i U I T R SRS
ERIEEW, AP S0 iRt AT 5. o
S5 7 T 5 SRAIE W0 AT P JR e 1 T4t 3 I
ABIHARM KRR, SHEITH SRS E BT,
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