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Abstract

Operational applications such as service restoration, voltage control and protection coordination are
calculated based on the active and reactive power loading of the sections in the distribution networks.
Loadings of the sections are estimated using the voltage and current measured from the automatic
switches deployed along the primary feeders. But, due to the characteristics of the potential
transformer attached to the switches, accuracy of the voltage magnitude is not acceptable to be used
for section loading calculation. This paper proposes a new accurate section loading estimation method

through voltage measurement error compensation by calculating voltage drop of the distribution line. In
order to establish feasibility of the proposed method, various case studies based on Matlab simulation

have been performed.
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Fig. 1. Voltage Drop of the Section
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Fig. 2. Section Loading Estimation
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Fig. 4. Matlab Simulation Model
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Table 1. Length and Positive Z of Each Section

T3 SEC, SECy SECs
<% (km) 3 3 4
R(Q/km) | 02024 0.2024 0.2024
X(Q/km) | 0.3891 0.3891 0.3891
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Table 2. Input Section Loading Data

T3F SEC; SEC: SEC3
4= kW) 3618.82 | 345891 | 1807.37
Fad=(kVar) | 1542.06 | 1675.83 594.23
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Table 3. Simulated V and | of the Switches

7\ 7] CB SW; SWy SWj3

AH(V) |13212.01 | 13009.36 | 12910.77 | 12879.91

AF7(A) 197.35 98.21 24.55 ot

A2d2E°) 23.94 23.57 18.27 iy
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Table 4. Accuracy of Calculated Voltage Drop
bl SW; SW, SW;3
AlEF ol A (V) | 13009.36 | 12910.77 | 12879.91
Al LA (V) 13009.08 | 12912.17 | 12881.27
LAH(V) 0.28 1.40 1.36
L AE(%) 0.002 0.01 0.01
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Table 5. Active Power of Switches

715 7] CB SW; SW, SW;3
Al &9 o] A (kW) | 8975.57 | 5286.58 | 1808.80 | Lt
A AHKW) 8975.575286.471809.00 | =t
2 2HKW) 0 0.11 0.20 iy
L& (%) 0 0.002 0.01 ok
Table 6. Reactive Power of Switches
71 =) 7] CB SW; SWo SW35
Al &9 o] A (kVar)|3985.012306.35| 597.15 | et
A4 (kVar)  3985.01(2306.30| 597.21 | =gk
@ 2FH(kVar) 0 0.05 0.06 iy
L& (%) 0 0.002 0.01 sy
3E 72 2 (DY ) o]&ste] Akt ZF 7k
fraAgEds FadeEds e,
Table 7. Power Loss of the Sections
T2 SEC; SEC, SECs

a2 &4 (kW) 71.26 17.66 1.46

FadgEA(kVar) | 13698 33.96 2.82
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Rais SEC, SEC, SEC3
&5 | 99 3618.82 | 345891 | 1807.37
e 4 3618.03 | 3459.80 | 1807.53
kW) [ 2-8(%)| 0.02 0.02 0.008
T | 499 1542.06 | 1675.83 | 594.23
A 4 154172 | 167512 | 594.39
(kVar)| . 2-8(%)|  0.02 0.04 0.02
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