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Assessment and Analysis of Adequacy of Flexibility Resource of Power System with
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Abstract: With the proposed goal of achieving double carbon in China, a higher proportion of new energy will
be connected to the grid in the future. An analysis method was proposed for assessing the adequacy of flexibility
resources of power system with a high proportion new energy. The adequacy index of proposed flexibility resource
can be used to assess the relationship between flexibility capacity demand and operational reserve demand based on
the characteristics of the cycle curve of net load variation. The proposed cycle curve model can represent the
probability of occurrence of the amount and rate of change of net load. Thus the adequacy of flexibility resources can
be evaluated in addition to the adequacy of power systems containing a high proportion of new energy. Finally, the
metrics of the proposed method were validated by simulating a typical power supply and demand balance scenario.
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Fig.1 Implications of a flexible resource adequacy

assessment methodology
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Fig.3 Equivalent cost function for annual production costs
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Tab.1  Various types of power plant parameters
OES%N EERRAY  BER L Mgl B, RIAEH R/ ISoNG Il Ak 71/
e (kW-h)]  (GG-kW™) MW Bt MW (%-a™) (MW -HLdl-) (MW -HLE)
KCHLALAL 8 45 000 1 000 4 4 000 2.5 1 000 300
SR 10 40 000 700 39 27 300 2.5 700 140
PRI -1 15 35 000 700 10 7 000 25 700 175
PRIMALAL-2 20 30 000 500 7 3 500 2.5 500 100
TR HLAILE 0 50 000 1 000 2 2 000 0.5 1 000 250
fE LA 0 75 000 1 000 7 7 000 0.5 1 000 250
ARV T h 2, Horh s R AR far 77 5K Sl 40 261 MW, 22500
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Fig.6  Curve of weekly load maximum ramp-up
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Fig.9 Annual duck curve depth analysis variation trend
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Tab.2  ELCC-based renewable power capacity

A A EH % ZE /MW
45 23.04 8 038
5H 24.73 8 629
6 H 30.81 10 748
7H 35.65 12 439
8 H 45.8 15 977
9H 28.54 9 957
104 15.41 5377
11A 0.5 174
12H4 0.5 174
1A 0.5 174
2H 12.44 4341
3H 0.5 174
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Tab.3  LOLP-based pumped storage operating capacity

H by i mw T RMW W EE1% LOLP/h
4 A 46 000 41 539 10.7 0.483 1
5H 43 000 39 563 8.7 2.194 3
6 48 700 44 045 10.6 0.308 1
7H 60 200 55 307 8.9 03535
8 A 60 800 55 655 9.2 0.222 3
9H 56 800 51 098 11.2 0.190 1
10 A 47 900 43 514 10.1 0.468 8
11 A 47 600 43 544 9.3 0.524 8
124 53 900 49 648 8.6 0.249 2
1A 56 800 51218 10.9 0.222 6
2 A 58 600 52793 11.0 0.255 9
3A 52 900 48 764 8.5 0371 7
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Tab.4 LORP-based pumped storage operating capacity

S 2R Py

0 97 806 12 621 8.4 14 561
2 500 10 527 12 621 32 11 560
5 000 142 503 12 621 1.7 2169
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Tab.5 Modified fixed costs of generators (3-15~3-22)

7K 5 il Hh S A0 25 /MW
HLdL
0 3 000 7 000
KL 0.42 0.42 0.42
PR DL 0.225 0.225 0.225
SR EL LA -1 0.634 0.634 0.634
ORI FLAILE -2 0.524 0.524 0.524
TR HLHLAL 0.726 0.726 0.726
FhE LA 0 0.025 5 0.021
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