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Abstract — This paper presents a methodology to support decision making for distribution system planning
based on value. To evaluate the reliability value, we employ valued-based distribution reliability assessment.
To evaluate the harmonics value, we employ a marginal pricing method, and by using reliability cost, har-
monics cost, and construction cost, we can make the most economic decision. By applying the method to the
real system, we show this method can get the best result which meet reliability and harmonics level.
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Table 1. CIC for each type of load.
A3 72 8] B-($kW)

1y

15 208 A7 4417 8AIZE
o FmEs 1005 1.508 2225 3.968 8.240
abe] & 1.625 3.868 9.085 25.16 5581
ol & 0381 2969 8.552 3132 83.01
RPN S 0.060 0343 0.649 2.064 4.120
Zelg 0.001 0.093 0.482 4914 15.69
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Fig. 1. Model system.
Table 2. Types of loads and constants.
-84 F3E 5 7] [kVA] Ks
L1 A 57 53} 350 -150
L2 A E7) 53 1100 -150
L3 A E7) 53} 1100 -150
L4 A Z7] 53} 1100 150
LS Z -3} 600 =200
L6 23} 600 -200
L7 E217]7]) 33} 500 -700
L8 A 7] 7] 25}k 300 -900
L9 A7) 53 500 =30
L10 A 77 Y8} 500 -30
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Fig. 2. System diagram for each Alt.
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Table 3. Reliability and its indices.
(a) Reliability of load point
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(b) Reliability indices of the system

B3 Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 1 Al 2 Alt. 3 Alt. 4
A T A r A r A r SAIFI 020343  0.20320 0.19600  0.19165
Lt 2001 339 2001 33.9 .2001 339 .2001 33.9 SAIDI 7.89340 7.88420 7.60600 7.43816
L2 2164 388 2164 388 .1998 388 .1914 38.8 CAIDI 38.79984 38.80003 38.80594 38.80972
L3 .2081 38.8 .2081 38.8 .1914 38.8 .1914 388 ASAT  0.99909 099910 0.99913  0.99915
L4 1998 38.8 .1998 38.8 .1998 388 .1914 38.8 ASUI  0.00090 0.00090 0.00086 0.00084
L5 1914 38.8 .1914 388 .1914 38.8 .1914 3838 ENS 54.4 53.1 51.1 50.1
L6  .1998 38.8 .1998 38.8 .1998 38.8 .1914 388  AENS 9.7 9.5 9.1 8.9
L7 2081 38.8 2081 38.8 .1914 38.8 .i914 38.8
L8 2164 38.8 2164 388 .1998 38.8 .1914 38.8
L9 2424 39.7 2091 39.9 .2091 39.9 .2091 399
L10 2424 39.7 2091 39.9 .2091 399 .2091 399
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Table 4. Harmonics voltages of load point.

Bald  AlLl A2 AlL3 Al 4

PCC 0.97 0.97 0.97 0.97
L1 1.08 1.08 1.08 1.08
L2 1.22 1.15 1.11 1.09
L3 1.22 1.15 1.11 1.09
L4 1.22 1.15 1.11 1.09
L5 1.22 1.15 1.10 1.09
L6 1.22 1.15 1.10 1.09
L7 1.22 1.15 1.23 1.19
L8 1.22 1.15 1.23 1.16
L9 1.24 1.45 1.45 1.45
L10 1.24 1.45 1.45 1.45
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Table 5. Total cost for each Alt.
Alt. 1 Alt. 2 Alt. 3 Alt. 4

EC 76,326 74,838 71,928 70,537
HC 25,998 24,555 25298 24,425
CcC 10,546 12,212 16,450 24,045
EC+CC 86,872 87,050 88,378 94,582
HC+CC 36,544 36,767 41,748 48,470
EC+HC+CC 112,870 111,605 113,676 119,007
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