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In summer, the peak load is mainly due to the non-industrial reasons such as
air-conditioners and other cooling equipments. To cover the concentrated peak load in
stable, the power transmission lines should be efficiently operated. To meet that purpose,
real time ampacity estimation technique has been used for estimating & up-rating the cable
ampacity within required short periods.

In this paper, the results of real time ampacity evaluation test for 345 kV OF cables
during summer peak load period are described. lts evaluation test was performed for double
circuits of 345 kV 2000mm? oil filled cable system installed in tunnel. Each of circuits has the
static power capacity of 652.6[MVA] and is installed at a 16.7km long tunnel with fire
barriers.

The system was configured with distribution temperature sensor for detecting hot spots of
cables and a number of resistive type temperature sensors around hot spots for estimating
thermal parameters of tunnel and fire barriers. The sheath circulating current (for each cross
bonding areas) was estimated, also. By means of digital communication system, all of the
input data were gathered within 10 minutes cycle time.

The acquired current and temperatures in tunnel and cables are shown in figure 1. The
calculated temperature of each cable layers is shown as figure 2. The conductor temperature
has a similar pattern as the surface temperature of cable.
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Fig. 1. Temperature of tunnel & Cables. Fig. 2. Calculated temperatures on each layer of
cable.

As a experimental results, The position of hot spot was detected at a shallow urban area
and is moved around 60 m as figure 3, daily.
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Figure 3. Detected hot spots
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Real time ampacity was estimated as Table 1. It is shown that the rainfall and
temperature of tunnel has a close relationship. The temperature of tunnel directly effects on
the temperature of cable surface and is finally determining the temperature of cable
conductor. Because both circuits have a function of redundancy for emergency, the effects of
conductor current was too small to be mainly considered.
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Table 1. Summary of real time ampacity ratings

By this study, the real time estimation technique for thermal condition of cables
successfully evaluated and is broadly promoting to be adopted in Korea, near future.
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