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ABSTRACT

The transient overvoltage of 500 kV transmission line between Nam Theun 2
and Roi Et 2 substation is analyzed in this thesis. The study is based on
PSCAD/EMTDC program performed for a guide line for 500 kV operations in Lao
PDR. The operations of 500 kV transmission line at no load, half load and full load
are investigated. The PSCAD/EMTDC program is validated with the case of Mae
Moh - Tha Ta Ko circuit 1. It is found that the simulation program can be predicted
the result quite well. Then the simulation program is compared with the reference
studied report of EGAT for line energization of Nam Theun 2 - Roi Et 2. The
comparisons give satisfactory results with the peak values, waveforms of voltage and
frequency.

The simulation program is used for predicting case of transient overvoltage of
500 kV transmission line between Nam Thuen 2 and Roi Et 2 substation. The
transient overvoltage can be divided into 2 parts, switching and temporary
overvoltages. In case of switching overvoltage, cases of line energization and re-
energization (single line to ground fault and three phases to ground fault) are
investigated. While case of temporary overvoltage, Ferranti effect, load rejection and
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inrush transient due to transformer energization are studied. The results of these
studies could be concluded as follows:

In case of switching overvoltage with line energization, it is found that the
maximum overvoltage is 2.376 p.u. (at Roi Et 2 substation) for circuit 2 at no load
condition and without protection devices. When protection devices are in service, the
maximum overvoltage is reduced to 1.707 p.u. at the same place.

In case of switching overvoltage with re-energization, the effect of distance
from Nam Theun 2 on line faults (single line and three phases to ground faults) is
investigated. The distance between Nam Theun 2 to Roi Et 2 is divided into 6 parts
(50 km per part). The results show that the distance from power plant has a little bit
effect of the maximum overvoltage. The result shows that the maximum overvoltage
is 4.069 p.u. in case of no load condition and the three phases to ground fault without
any protection device in service. When the protection devices are in services, the
maximum overvoltage is reduced to 1.784 p.u. at no load condition.

In case of temporary overvoltage during Ferranti effect, its overvoltage is quite
low. It is found that the maximum overvoltage is 1.342 p.u. at both circuits without
shunt reactor. When the shunt reactor is in service, the maximum overvoltage is
reduced to 1.088 p.u. The deviation of overvoltage between the sending and the
receiving ends is approximately 3%.

When load is suddenly removed (or load rejection) from the end of a long
transmission line, the voltage at Roi Et 2 substation is increased. In this case, the
maximum overvoltage is 1.583 p.u. at the end of line. Moreover, the results show the
highest overvoltage occurs when three phases load is rejected and it reduces with the
decreasing of number of phase rejection.

In case of inrush transients phenomenon during the energization of transformer
at 18 kV low side at Nam Theun 2, the transient overvoltage reaches 1.578 p.u. On the
other hand when the energization of transformer at 500 kV high side at Roi Et 2
substation, the maximum overvoltage is equal to 1.490 p.u.

By analyzing transient overvoltages in cases of switching overvoltage and
temporary overvoltage. It is found that the overvoltages are between 1.015 and 1.784
p.u. with protection devices. These values are lower than the IEC standard of

insulation coordination which equal to 2.74 p.u.
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