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Block Coordinate Descent (BCD)-based Decentralized Method for
Joint Dispatch of Regional Electricity Markets

s B . 4 K f7 - Anni Huang™
(Guk-Hyun Moon * Sung-Kwan Joo « Anni Huang)

Abstract - The joint dispatch of regional electricity markets can improve the overall economic efficiency of
interconnected markets by increasing the combined social welfare of the interconnected markets. This paper presents a
new decentralized optimization technique based on Augmented Lagrangian Relaxation (ALR) to perform the joint dispatch
of interconnected electricity markets. The Block Coordinate Descent (BCD) technique is applied to decompose the
inseparable quadratic term of the augmented Lagrangian equation into individual market optimization problems. The
Interior Point/Cutting Plane (IP/CP) method is used to update the Lagrangian multiplier in the decomposed market
optimization problem. The numerical example is presented to validate the effectiveness of the proposed decentralized
method.

Key Words : Augmented Lagrangian Relaxation (ALR), Block Coordinate Descent (BCD), Interregional Market
Coordination, Interior Point / Cutting Plane (IP/CP)
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Table 2 Comparison of total operational cost

360000

340000

320000

300000

280000

260000

HH BT 28 H[& ($/h)

240000

220000

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35

~=~s—BCD with IP/CP
vt BCD wiith SG
b APP with IP/CP
<@~ APP wiith SG

S| A
|_"/\ITEC>

HRE of A

ad

1 dl H S MYAE
Fig. 1 Comparison of total operational cost by iteration

234|8 vl

Ao kA 2 iy
F4=
Block Auxili
221 g e SEEY ) oy
Coordinate Problem
18714 o
Descent (BCD) | Principle (APP)
Lagrangian Sub- Sub-
5784 Gradie | IP/CP | Gradi | IP/CP -
W nt ent
= N3
8 ¥E | 2350% | 2505 | ZH056 | 23509 | 235005
($/h)
FYA =
TH s 100 100 100 100 -
dx)& (%)
® 3 M g 2 AQAZH B

Table 3 Comparison of iteration number and elapsed time
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