bds Example: Three generators are scheduled to supply the system load. The unit 1 has the startup cost of 100$ and generation cost of 8$/MWh, with generation capacity from 5MW to 100MW. The unit 2 has the startup cost of 120$ and generation cost of 10$/WMh, with generation capacity form 5MW to 20MW. The unit 3 has startup cost of $180 and generation cost of 12$/MWh, with generation capacity form 5MW to 20M. The initial status of all units is off, and can be turned on if needed. Ramping up/down, minimum ON/OFF and other constraints are ignored for simplicity. The Unit 2 and 3 can be quickly committed right after uncertainty is disclosed, to cover the system load. The quick-start-capability of unit 2 and 3 are 15 MW. Find the optimal commitment decision for the two-hour ahead unit commitment problem, 

Table 1 Load forecast for individual scenario (MW)
	Scenario
	Probability
	T=1
	T=2

	1
	0.5
	90
	110

	2
	0.5
	95
	100


The whole problem is formulated as 
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Subject to startup and shutdown indicator constraints:
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Power generation limits for unit 1
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Power generation limits for unit 2, where 
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 represents quick-start commitment decision of unit 2 at time t after uncertainty scenario 
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 is disclosed. 
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 is equal to 1 if unit 2 is not committed in the first-stage but committed in scenario 
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, otherwise 0.
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Startup cost of unit 2 at scenario 
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Similar power generation limits and startup cost for unit 3
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Power balance constraints
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The problem is solved by the extended L-shaped method results are shown in Table 2
Table 2 Optimal solution
	Scenario
	
	Commitment
	Dispatch (MW)

	
	
	T=1
	T=2
	T=1
	T=2

	1
	Unit 1
	1
	1
	90
	100

	
	Unit 2
	0
	1
	0
	10

	
	Unit 3
	0
	0
	0
	0

	2
	Unit 1
	1
	1
	95
	100

	
	Unit 2
	0
	0
	0
	0

	
	Unit 3
	0
	0
	0
	0


_1296299225.unknown

_1296307039.unknown

_1296307065.unknown

_1296306884.unknown

_1296306887.unknown

_1296306998.unknown

_1296299543.unknown

_1296299078.unknown

_1296299158.unknown

_1296298717.unknown

