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Determination method of DC partial discharge test voltage for air gap
defects at interface of £320 kV DC cable termination
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(1. State Grid Beijing Cable Company, Beijing 100027, China; 2. Beijing Key Laboratory of
High Voltage and EMC, North China Electric Power University, Beijing 102206, China;
3. China Electric Power Research Institute, Beijing 100092, China)

Abstract: Partial discharge test has been widely used as an effective means of defect detection in AC system, but the partial
discharge detection test method of DC cable is still in its infancy. In order to determine the field test voltage of DC partial
discharge detection, the relationship between DC test voltage amplitude and air gap defect detection rate of +320 kV cable
prefabricated terminal was studied in this paper. Taking the air gap defect commonly existing on the composite interface of
+320 kV cable prefabricated terminal as the research object, we calculated the maximum electric field intensity in the air gap
through multi physical field simulation, and whether the defect may produce partial discharge was judged by the electric
field intensity exceeding the threshold. Based on the probability and statistical analysis, the partial discharge probability
density function of cable joints under the condition of considering random factors such as cable operating temperature and
air gap position was established, and the function equation between defect detection rate and ambient temperature and DC
test voltage was presented. The results show that the function equation between the detection rate of air gap defect at the
cable interface and the ambient temperature and DC partial discharge test voltage conforms to the fourth power function, and
the detection rate increases with the increase of ambient temperature. If the DC test voltage is 1.85U,, the detection rate is
99.25% at 20°C, and the detection rate can reach 99.85% at 30°C . The DC test voltag amplitude can be determined by the
function equation.
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Fig.1 Research content flow chart
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Fig.3 Conductivity variation of two insulating materials
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Fig.4 Temperature distribution in cable terminal at 7=90C
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Fig. 6 Variation trend of maximum air gap field strength with

core working temperature
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Tab.3  Values of coefficients at different temperatures
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Fig.8 Variation trend of maximum air gap field strength with

interface position
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under different sizes
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Fig.10 Diurnal variation curves of cable core temperature in

summer and winter
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Tab.5 Coefficient valuse in formula (14)

%51 !

0 1 2 3
a; 113107 -5.942x10%  3.977x10°"  -6.963x10™
b, 21.18 19.87 18.81 17.82
¢, -3.174x107° 2.396x1077  -1.232x107°  4.555x10™
d, 18.82 17.40 16.41 15.22
e 2.194x10*  8.66x10%  1.201x10™"°  -5.237x107'*
f 15.86 14.62 13.37 12.13
»; -2.94x10"  5301x10"°  -1.204x10"°  8.213x107"?
q; 12.35 10.72 11.21 8.62
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Fig.12 Variation curve of defect detection rate with the

increase of applied voltage
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Tab.6 Coefficient valuse in formula (15)

i

E
1 2 3 4
a, 1.021x10° -1.016x107 3.427x107 -3.482x10™"" 1.303x10°
b, 5253 5.235 5.199 5.156 ~6.999
c 531 -51.810 1711 -0.018  -0.079
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