August 19, 1999

Economic Notes (1) by Carolyn Berry


Why are nodal prices sometimes higher than $1000 in PJM if supply bids are capped at $1000?

The price at a node (the nodal price) is the cost of supplying one additional MW of energy to that node.  Even if supply bids are capped at $1000, it may cost more than $1000 to supply energy to a node.

Consider the following 3-node example.  The generators at nodes A and B can each supply up to 200MW at their given bid prices.  There is a transmission constraint of 100MW between nodes A and C. 
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The least cost dispatch consists of producing 100MW at node A and 100MW at node B.  Due to Kirchoff’s laws, 2/3 of the power produced at node A will flow over the A-C link to node C (66.6 MW) and 1/3 of the power produced at node B will flow over the A-C link to node C (33.3 MW).  The least cost (optimal) dispatch uses the full capacity of the A-C link.

What are the nodal prices?  The cost to supply an extra unit of energy to node A, the nodal price, equals $600, since the generator located there can simply increase output by one unit.  Likewise, the price at node B equals $1000.  The price at node C, however, equals $1400.  To supply an additional MW of energy to node C, the generators at nodes A and B must be redispatched in order to respect the transmission constraint.  If the generator at node A is backed down by one unit, 2/3 of a MW is freed up on the A-C link.  This allows production to be increased by 2 MW at node B,  (a net increase of 1 MW to be supplied to node C).  

Total cost of the redispatch to supply the extra MW:

	-$  600		savings from decreased production at node A
	+$2000	cost from increased production at node B

	 $1400		cost of supplying one more MW to node C (the price at node C)
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