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ABSTRACT: [Objective] In ensuring the physical feasibility of auction revenue right (ARR) allocation in actual power
grids, feasibility tests must be satisfied. Traditional post-feasibility verification algorithms based on sensitivity factors make
ARR allocation results dependent on line sequences, which affects the fairness of the results. This study proposes an ARR
allocation method with embedded feasibility testing. [Methods] First, ARR allocation principles and application methods are
proposed to safeguard the basic electricity rights of the participants. Subsequently, an ARR allocation algorithm with
embedded feasibility testing is developed. This algorithm aims to minimize the total reduction in the users’ requested capacity
while considering line-flow constraints, by establishing and solving an ARR allocation model. Finally, based on the IEEE 5-
bus system, the proposed algorithm is compared with the traditional post-feasibility verification allocation algorithm. [Results]
Compared with traditional methods, the proposed method decreased total capacity reduction by up to 25. 0% and increased
line utilization rate by up to 7.2% under the locational marginal pricing (LMP) mechanism. Under the load-side uniform
pricing mechanism, total capacity reduction decreased by 20. 9% and line utilization rate increased by 9. 2%. [Conclusions]
The results show that the proposed method improves the fairness of ARR allocation, decreases total capacity reduction, and

increases line utilization rate.
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Fig.1 Scheme 1: sequential allocation of ARR for
base-load followed by peak-load
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Fig.2 Scheme 2: directly allocation of ARR
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Fig. 3 Dividing base load and peak load of customers
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Fig. 6 Flowchart of the auction revenue rights allocation

algorithm based on post-feasibility test
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Table 5 Results of sequential allocation for base-load followed by peak-load

CIK
%

T ARR H1 7 ARR 44
7 =/
B MW Ffuf W frf I fif U fof
B L6 KHFGS = KHLT G5 & KHLRE GS = KHLE GS =
FHF 119300 MW FHF 119300 MW FH P 119300 MW FHF1/9101.8 MW
Flo 30 KHFEGS = KL G5 = KHLE GS = KHLE GS =
JHF 215 60 MW JHF 2570 MW JHF 25960 MW JHP 26 142 MW
BEEGCS 70 KHEGS = KL G5 = KHLRE GS = KHLE GS =
¢ JH 21530 MW JHF 2 540 MW JHFT 25930 MW P 219 8.1 MW
Fo6 EHENMMSEER
Table 6 Results of direct allocation
HP Bk & LR DA /MW ARR HiE ARR 43 45 5
1 600 KHLE G5 ZHF 111600 MW KL GS I 111 442.6 MW
i il 600 KR G5 T2 19 130 MW RHLTE GS B 21957.2 MW
KHLEE G5 130 KHLUEE GS B 2170 MW KHLUE GS EHFT21930.8 MW

http://www. cepc. com. cn



178 NI S

i 46 4

3.2 AEARRBENEEELERITLL

AT XS] A3 BL B B ARR 3 e 285 S 0045 % kb
Itr. IR RIGXT 1L 2 H R R, 2 5
PEACH ARR HIF IR 3 i . Bk g RIEMN bt
58 ) D ek R B R 5, e S R A T
H R 1 545 ARR 2 25 10 BRI s 4 6 R R &R

Girh T A A A PR A 2 i b A R IR B S R OR
i R E
3.2.1 LMPAHLH| T ARR 78 it 53 BS54 1

5 3 B HL A (locational marginal pricing, LMP)
G510 O - S £ W T U1 7w S o e R R )
ARR AR 7B R AN T 7R

#£7 LMPHLHEI TARRHHELER
Table 7 Results of ARRs under the LMP mechanism
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Table 8 Results of ARRs under the load-side uniform pricing mechanism
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