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Regional Grouping of Transmission System
Using the Sequential Clustering Technique
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Abstract - This paper introduces a sequential clustering technique as a tool for an effective grouping of transmission
systems. The interconnected network system retains information about the location of each line. With this information,
this paper aims to carry out initial clustering through the transmission usage rate, compare the similarity measures of
regional information with the similarity measures of location price, and introduce the techniques of the clustering method.
This transmission usage rate uses power flow based on congestion costs and similarity measurements using the FCM
(Fuzzy C-Mean) algorithm. This paper also aims to prove the propriety of the proposed clustering method by comparing
it with existing clustering methods that use the similarity measurement system. The proposed algorithm is demonstrated

through the IEEE 39-bus RTS and Korea power system.

Key Words : Sequential Clustering, Transmission usage rate, Location marginal price, Regional information, FCM
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Table 1 Real location information and price for buses

locational . locational .
. Location . Location
Bus price . Bus price .
(%/kcWh) (per unit) (S/kcWh) (per unit)
BUS1 29.21 (09,9) BUS2 45.84 6.9, 1.7)
BUS2 2853 (0.6, 6.2) BUS21 45.84 (8.7, 2.8)
BUS3 31.40 (38, 75) BUS22 45.84 (10, 2.8)
BUS4 32.78 (47, 75) BUS23 45.84 (111, 2.8)
BUSbH 37.57 (7, 76) BUS24 45.84 (8.2, 4.3)
BUS6 38.26 (85, 76) BUS25 24,98 (1.4, 47)
BUS7 37.81 (9.6, 84) BUS26 55.00 (2.7, 3)
BUS8 37.35 (85, 9.1) BUS27 51.45 (4.6, 3.5)
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BUS9 30.56 (6.1, 95) BUS28  55.00 (2.7, 1.5)
BUS10 40.00 (108, 58) BUS29  55.00 (2.7, 0.8)
BUS11 39.42 9.7, 6.3)  BUS30 2853 0, 62)
BUSI12 40.00 (11.1. 7.1) BUS31 38.26 (83, 6.6)
BUSI13 40.58 (85,550 BUS32 4000 (11.3,58)
BUS14 41.74 6.6, 6) BUS33 45.84 8, 1.7
BUS15 43.79 6.6, 49) BUS34 4584 (65, 1)
BUSI16 45.84 (65,40 BUS35 4584 (10, 1.6
BUS17 47.90 (5, 45) BUS36 4584 (111, 16)
BUS18 46.40 (42, 6) BUS37 24.98 0.7, 3.7
BUS19 45.84 (6.9, 28) BUS38  55.00 27, 0)
BUS39  20.88 (3.4, 9.5)
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Fig. 9 Typical of buses in Korea power system
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Table 3 Location information and price in Korea power system
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Num Name LMP Fosition
X Y
1 Hwasung S 78.31 7.8 35.2
2 Ansan 73.05 6 34.2
3 Pengtak TP3 66.73 85 30
4 D Osan 64.3 95 318
5 West Seoul M2 63.5 7 355
6 D Anyaung 62.18 6.5 35
7 Ulwang 6209 6.8 34.2
8 West Suwon 61.95 7.8 33.2
9  YeongdeungpoTR 61.49 78 357
10 Sinstheung M2 60.36 5.8 34.8
119 Jochiwon 26.35 11 27
120 Yeonggang #6 29.49 3 11
121 Chunan 19.89 10 28
122 Borung ST#4 2821 5 22.5
123 Onyang 17.94 95 28
124 Dangjin 15.95 6 28
125 Sinseosan TR 14 4 27
126 Asan M2 13.81 85 28
127 Teaan # 1526 2 27
128 Habchun #1G 34.37 17 14.5
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