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An Intelligent Optimal Dispatch Strategy for Spinning Reserve Coping With
Wind Intermittent Disturbance
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ABSTRACT: The rapid variation in wind power output is
severe where wind power penetration is high. When the rapid
ramping events (RREs) happen one by one, net load
forecasting error between adjacent them sometimes may bring
the power grid serious imbalance. In this paper, an intelligent
dispatching strategy for spinning reserve is proposed to
challenge from wind power intermittent disturbance. Firstly, we
consider the system reserve contribution (SRC) at the key time
interval to cope with the future worst possible situation, and
determine the identification index of the urgency time interval.
In order to mining SRC potential, in an urgent situation, we
also establish the decision-making mechanism of different
reserve state belonging to different time interval, and make
emergency real-time optimal dispatching by using "two subsets
optimization method". In the implementing process, the
proposed intelligent strategy for spinning reserve has strong
adaptable optimizations, which can be adapted to the change
from normal to urgency situation; especially the different
reserve needs can be satisfied in different time intervals.
Moreover the strategy can realize the target coordination
among guarding against the impacts from RREs, and can
enable minimize the additional cost of urgent optimization
comparing with conventional optimization, and can create
favorable conditions for more renewable energy (especially
wind energy) into power grids.
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Fig. 1 Net load forecasting during the urgent RRE period
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Tab.1 Operation parameters of thermal power units

M FEIMW HEL a bi ¢ TEHGHA/(MWIm)
A 300 15 0.00979 7.884 5313 3
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E 1000 9 000168 8979 3408 10
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Tab. 2 Calculation results without predicted error during
the urgent RRE period

Pl Src/  Rciack/  Rerioh/  Shi/ M HEnA
MwW MW MW MW MW JG JC

h 27120 1055.00 590.000 465.0 590 3114546  252.47
h+1 27213 1327.40 562.350 765.0 890 312960.5 593.32
h+2 27456 1315.40 550.400 765.0 690 3161736 732.54
h+3 28012 518.60 53.602 465.0 0 312665.1 0.00
h+4 27894 714.99 249.990 465.0 250 321297.0 207.59
h+5 27975 694.99 229.990 465.0 230 3223514 201.47
h+6 28526 429.87 189.870 240.0 0 329483.6 0.00
h+7 28398 465.00 0.000 465.0 0 327760.2 0.00

B — — — — — 2554146.0 1987.38
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Tab. 3 Calculation results with predicting error during
the urgent RRE period

B

Pl Ske/ Rowd  Rern  Sfe/ 2RI/ Mo
MW MW MW MW MW gt Moo
h 27120 1055.0000 590.0000 465.0 590 3114546 252.47
h+1 27213 1327.3460 562.3460 7650 890 3129605 593.31
h+2 27456 13153970 550.3970 7650 690 316173.6 732.53
h+3 28012 5186022 53.6022 4650 0.0 3126651  0.00
h+4 28526 460.1220 220.1220 2400 0.0 3294849  0.00
h+5 28399 4650000 0.0000 4650 0.0 3277736  0.00
h+6 27975 465.0000 0.0000 4650 0.0 3221492  0.00
h+7 27893 4650000 0.0000 4650 00 3210763  0.00
MR 222594 — — —  — 2553737.81578.31
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Fig. 2 Apredicted errors in the look forward to the scope
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Tab. 4 Optimal dispatch results by conventional

TEH A H =/ L BRI
ok

R REIMW H R

(MW/min) MW (0.2 JG/min).
| 300 15 15 235.4876x15 15x15 43961.74
1 300 16 15 236.7304x16 16x15 43964.75
1 600 10 30 600x10 0 69 399.00
\Y% 600 8 30 600x8 0 54 878.40
\Y 1000 9 50 1000x9 0 98998.20
i 29100 58 — 27120 465 311202.10

®5 hEREEERAEEMILIAENE
Tab.5 Optimal dispatch results by proposed strategy

. o Lo TescHA i Th A/ o R
R FEIMW B . 7% FA DTk o

(MW/min) MW (0.2 JG/min).

| 300 15 15 257.2472%x15 15x15 48109.52

1 300 16 15 253.2057%x16 16x15 47 314.60

1l 600 10 30 575.1912x10 248.090 66 351.57

\Y 600 8 30 594.6377x8  42.898 54353.32
\% 1000 9 50 966.7762x9  299.010 95325.35
St 29100 58 — 27120  1055.000 311454.40
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