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Section margin allocation strategy for regional landscape cluster
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Abstract: In order to adapt to the grid form after a high-proportion of renewable energy is connected, this paper gives a
variety of different power flow margin allocations from the perspective of installed capacity, start-up capacity,
ultra-short-term power prediction, power completion rate and minimum abandoned wind and light. Also it compares and
analyses their advantages and disadvantages. A power flow margin-weighted distribution method with the smallest
abandonment of wind and light is proposed. This comprehensively considers the assessment and scoring indicator of new
energy stations and power completion indicators, and proposes a corresponding solution based on an orthogonal learning
differential evolution algorithm. The rationality and effectiveness of this power flow margin allocation method are
analyzed by simulation of the New England 39-bus system. To help ensure the safety and stability of the power grid, the
transmission channel resources of the power grid are used to the greatest extent, and the power grid's ability to accept new
energy is maximized. This realizes the dynamic and optimal distribution of real-time output of new energy plants, and
ensures the maximum output of new energy plants.
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1 FERRZ 39 TSRS
Fig. 1 New-England 39 bus power system
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Table 1 Operation parameters of each new energy station

HraeA FHER/MW BATAE/MW T A R AE/(MW/min) Wi R U
w1 99 92 9.9 0.604 3
w2 245 214 15 0.526 1
w3 49.5 45 4.95 0.549 1
w4 100.5 80 10.05 0.551 6
PV1 50 42 5 0.574 2
PV2 65 54 6.5 0.6518
® 2 BHEERIAUIEIRES K
Table 2 Index parameters of each new energy station
ki AGCH#z#%E  AGCHIZE  AGC BRERMERIZE  HAiPMEmE BREINTEE  BUERESHKE  BEI0HER
w1 0.52 0.77 0.91 0.73 0.92 0.66 0.75
W2 0.72 0.82 0.72 0.76 0.88 0.73 0.77
w3 0.39 0.75 0.84 0.68 0.91 0.69 0.71
W4 0.48 0.85 0.69 0.69 0.87 0.58 0.69
PV1 0.61 0.61 0.77 0.78 0.90 0.49 0.69
PV2 0.55 0.68 0.87 0.69 0.92 0.62 0.72

3 BHNER T &R EEEITIHR
Table 3 Real-time operation of each new energy stations
under the output increase

&4 BHNBER T RGN IREENERY
Table 4 Weight coefficient of the limited power for each new
energy stations under the output increase

Gk ] P st/ MW Prmax Tl fifi/MW LR SRR Hr AR PR LR A T R K
w1 56.67 75.81 0.85 wi 1.18
w2 127.42 168.62 0.71 w2 141
w3 37.98 41.55 112 w3 0.63
w4 54.51 70.42 0.93 w4 1.08
PV1 34.07 37.91 1.35 PV1 0.51
PV2 37.33 48.34 0.82 PV2 1.22
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&5 BHNIFH T RHERIAS AR FETIZ

Table 5 Active power adjustment process of the each new energy stations under the output increase

MW
WRENEsE Mt LT RAMEAE RYE F2 W ANHEAME ATE HEIMTANEAE TR RAZR
w1 56.67 66.57 9.90 75.81 9.24 75.81 0.00 0
W2 127.42 142.42 15.00 157.42 15.00 168.62 11.20 0
w3 37.98 4155 357 4155 0 37.02 -453 453
w4 54,51 64.56 10.05 70.42 5.86 70.42 0.00 0
PV1 34.07 37.91 3.84 37.91 0 3291 -5.00 5.00
PV2 37.33 43.83 6.50 48.34 451 48.34 0 0
W TR A 48 20.92 -27.08 1.27 -19.65 0 -1.27 —
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Table 6 Real-time operation of each new energy stations
under the output drop

WREVE Pt/ MW Prmax Tfli /MW R SRR
wi 82.38 90.4 12
w2 187.64 200.91 11
w3 42.36 39 0.95
w4 72.89 67 1.28
PV1 40.37 40 0.84
PV2 49.81 45 0.92

R7 BENBER T RHERIAMGHIREENERY
Table 7 Weight coefficient of the limited power for each
new energy stations under the output drop

AL PR FR A AR A
w1 0.63
w2 0.70
w3 1.05
w4 0.54
PV1 119
PV2 1.09
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Table 8 Active power adjustment process of the each new energy stations under the output drop

MW
HREIE ELIEY LIRS E R 22 T A YA E R RAZR
w1 82.38 72.48 -9.90 62.58 -9.90 -27.82
W2 187.64 172.64 -15.00 184.30 11.66 -16.61
w3 42.36 37.41 -4.95 39.00 1.59 0
w4 72.89 62.84 -10.05 52.79 -10.05 -14.21
PV1 40.37 35.37 -5.00 40.00 463 0
PV2 49.81 4331 -6.50 45.00 1.69 0
W T A -30 -1.75 -28.25 0 -1.75
Fz 9 BENBEETESMEERE SRS EHIRBEELER
Table 9 Limited power result of the different section margin allocation under the output increase
MW
T, i%@méﬁ i&ﬁm@% ?ﬁkjﬁﬁk@,ﬁﬂm%%ﬁiﬂﬂ %EE%%EE?F ﬁ?%d\ﬁ{ikﬁ;“ﬁ ?ﬁ%d\ﬁm%‘ri‘t
S ik EE WP ) WP =) WA SrFCik IS ik
w1 0 3.99 2.85 2.92 0 1.86 0
W2 10.19 3.72 3.30 5.12 10.19 0 0
w3 0 0 0 0 0 0 453
w4 0 0.53 1.74 0.84 0 0 0
PV1 0 0 0 0 0 0 5
PV2 0 1.07 1.45 0.67 0 6.5 0
A R e i 10.19 9.31 9.33 9.55 10.19 8.36 9.53
Fz 10 BEHABHE T SHETERE SIS EHIRBEER
Table 10 Limited power result of the different section margin allocation under the output drop
MW
WraelE Ty TN HIFHIA FORENT R EETERE RRDAAERFE RIS
Yyl Sy L% AR LA e AR L e Sy % VG WES
w1 16.70 16.69 17.33 18.03 17.42 27.82 27.82
W2 21.95 34.74 34.93 3551 2452 13.27 16.61
w3 5.32 0.98 1.20 0.96 3.77 0 0
w4 2.79 2.92 221 1.53 2.70 0 14.21
PV1 8.31 4,01 3.88 4.06 555 7.41
PV2 3.87 0.88 0.66 0.17 493 8.19
PR A 58.93 60.22 60.21 60.25 58.89 56.69 58.64
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Table 11 Method comparison result of the section margin allocation
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