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Abstract: The participation of loads with adjustment potential in spot market will bring huge economic and social benefits. The
multiple dimension evaluation research of adjustable load participation in spot market is beneficial for promoting adjustable load
participation in the spot market. Firstly, a value evaluation based on scenario simulation and clearing comparison is proposed.
Secondly, a market clearing model for adjustable load participation in spot trading is given. Thirdly, the value evaluation indicators of
security, flexibility, low carbon and economy are constructed from the perspectives of power grid safe operation, adjustment capabil-
ity, low carbon emission reduction and the revenue of market entities. Finally, two scenarios before and after the participation of
adjustable load participation in the spot market are simulated using an improved IEEE 30-node system, and the results verified the ef-
fectiveness of the proposed evaluation indicators and methods.
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Fig. 1 Value evaluation diagram based on scenario simulation
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participation in spot market
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Fig. 5 Active power flow of blocking line
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Tab.1 System load peak-valley gap in different cases

e RG22/ Wy AL %
P38

w Yit12a BpFaab Bpkac
75 1050.0
Gkt 2a 939. 8

10.5 26.2 42.0

Ykt 2b 774. 4
it 2¢ 609. 1
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Fig. 6 Unit output and system load requirements in different
cases
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Fig. 7 System wind curtailment in different cases
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Tab.2 System carbon emissions in different cases
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Fig. 8 Cleared electricity price in spot market in different cases
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Tab.3 Revenue from conventional units in different cases
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Tab.4 Revenue from renewable generators in different cases
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Tab.5 Unit electricity purchase cost of load in different cases
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Tab.6 Table of a multi-dimensional evaluation for adjustable load participation in spot market
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RiEEME 0.242 231 55.0  69.3
N ST R e 0.471 37.3 87.3 100
45.5  73.7  92.2 BrRe IR T AR AR 0.449  37.2 75 100
ekt 0.273  38.7  66.7 100 i
AR AL 0.551 40 60 100
UL K r 2R e 0.326 98.3 98.2 97.9
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Tab. A1 Forecast load Tab. A5 Interruptible load reserve capacity quote information
BB SUR/MW | BEBE SURMW | BB SR /MW | BB MW - ILIARMW  ffg/Ge- IL2EEMW k(-
T —— -5 B B - | -1
1 1450 7 1350 13 2147.5 | 19 1 600 BE2a Eop MW ) BE2a HEob MW )
2 1420 8 1400 14 2084.5 | 20 1550
1 35.4 56.7 15.5 14.2 22.7 17
3 1350 9 1450 | 15 2000.5 | 21 1750
4 1290 | 10 1600 | 16 1770 | 22 1800 S 15.5 M8 5T 17
5 1300 | 11 1800 | 17 1760 | 23 1700 3 333 533 155 333 533 17
6 1330 12 2021.5 | 18 1700 24 1 600 4 31.3 50.0 15.5 31.3 50.0 17
5 323 51.7 15.5 32,3 51.7 17
FA2 RKEBHEATNHA
. 6 32.9 52.7 15.5 32.9 52.7 17
Tab. A2 Forecast output of renewable energy units
- - - 7 167  26.7 17.5 22,2 35.6 18
BEBE /MW | BB /MW | BF B s /MW | BB 54 /MW
I 1450 | 7 1350 | 13 2147.5 | 19 1600 § 172275 18S9 367 18
2 1420 | 8 1400 | 14 20845 |20 1550 9 7.7 28.3 18.5 236 37.8 13
3 1350 9 1450 | 15 2000.5 | 21 1750 10 18.8  30.0 18.5 25.0  40.0 21
4 1290 10 1 600 16 1770 22 1 800 11 22.0 35.2 18.5 29.3 46. 9 21
5 1300 | 11 1800 | 17 1760 | 23 1700 12 933 7.2 18. 5 3.0 49.6 21
6 1330 12 2021.5 | 18 1700 24 1 600
13 49.0 78.3 18.5 32.6 52.2 21
RA3 EHMHASHER 14 47.7  76.3 18.5  31.8  50.9 21
Tab. A3 Parameter information of conventional unit 15 23.0 36. 8 18.5 18.4 29.5 20
. o ‘ . B/NES: | £ e S ki 16 21.6 34.5 17.5 17.3  27.6 20
WHL AR BUNEAR e (UL . =
BLAL MW /MW (MW-h™) ?F/lf?f)hlﬂﬂ‘ F1IMW z/}i}\]’[)w 17 215 343 175 1.2 215 20
H
18 20. 8 33.3 17.5 16.7 26.7 18
1 600 300 120 8 300 24
19 20.6 33.0 17.5 16.5  26.4 18
2 455  227.5 91 6 227.5 18.2
3 300 150 60 4 150 12 20 40. 4 97.0 16.5 40. 4 97.0 18
4 162 81 32.4 2 81 6. 48 21 40. 8 98.0 16.5 40. 8 98.0 17
5 130 65 26 2 65 5.2 22 41.0  98.5 15.5 41.0  98.5 17
L 23 38.5 92.5 14.5 38.5 92.5 17
FA4 EHVARETEHRNER
24 36.5 81.5 14.5 36.5  87.5 17

Tab. A4 Quotation information for conventional unit in spot
market

L fiE e/ (JC-MWh ™)
WHHLAE  30%~  47.5%~  65%-~ 82.5%~ JHBITRHIT
47.5% 65% 82.5% 100%

1 560 580 600 620 70 000
2 575 595 615 635 63 000
3 580 605 625 645 60 000
4 590 610 630 650 40 000
5 600 640 660 665 35000




