ERCOT – Nodal Market
Maximum Shadow Price Methodology
ERCOT proposes to assign default Maximum Shadow Prices to monitored elements based on their voltage level, with a higher Maximum Shadow Price for Generic, Base Case and Cascading Constraints, and the highest Maximum Shadow Price for Power Balance Constraint.  ERCOT may propose higher or lower values for individual monitored elements in the future based on operational experience.
The Nodal Protocols 4.4.9.2.3, “Startup Offer and Minimum-Energy Offer Generic Caps” sets forth generic offer caps based upon Resource types. ERCOT proposes to use these as a basis for developing the Maximum Shadow Price by constraint type.
SCED imposes the following limitation on the marginal Resources used to resolve a constraint: the increase in production cost for moving a resource up minus the decrease in production cost for moving a Resource down must be less than or equal to Maximum Shadow Price (of the constraint) times the MW reduction in violation. Mathematically: 
EOC up* ∆MW – EOC dn * ∆MW ≤ Max SP * ∆MW * (Impact of Resource pair on constraint) 
Where impact of Resource pair on constraint = (SFdn – SFup)

i.e. Max SP = (Max EOC up – Min EOC dn )/ Min  Impact of Resource pair on constraint 
For calculating the Max Shadow Price, the proposal is to consider the scenario were ERCOT has to move an expensive Resource like reciprocating diesel engines up((16 MMBtu/MWh* FIP or FOP) and move a cheaper Resource like Coal/Lignite ($18/MWh) down. The following table gives the values based on a FIP =$10/MMBTU 
Max SP = (16 * FIP – 18) / (Impact on constraint of Resource pair).

	Constraint Type
	Impact 
	Max SP

	Cascading
	0.025
	5680

	345
	0.03
	4733

	138
	0.04
	3550

	69
	0.05
	2840


Some examples sift factor combination that could result in the above set of impacts are
. 
	Min SFup
	Min SFdn
	Impact 

	-0.015
	0.01
	0.025

	-0.02
	0.01
	0.03

	-0.03
	0.01
	0.04

	-0.04
	0.01
	0.05

	-0.05
	0
	0.05

	-0.06
	-0.01
	0.05

	0.04
	0.09
	0.05


ERCOT proposes to set the Maximum Shadow Price for Power Balance to a relatively high value of $100,000/MW
Impacts of the value selected
The following table shows for a given Max Shadow Price and Energy Offer Price difference, the minimum impact that any Resource pair must have on the constraint in order for SCED to dispatch that Resource pair up and down (i.e. SCED must violate the constraint rather than dispatch a Resource pair up and down that has a lower impact on the constraint) and the maximum amount of MW by which SCED must dispatch the Resource pair up and down for resolving 1 MW of overload on the constraint. 
Given the Maximum Shadow Price and Energy Offer Price difference, the Min impact can also be looked as the minimum impact value for a Resource pair above which SCED must dispatch a Resource pair rather than violate the constraint 
	Max SP
	$ 20 Offer 
	$50 Offer 
	$100 Offer 
	$200 Offer 

	
	Impact
	MW moved
	Impact
	MW moved
	Impact
	MW moved
	Impact
	MW moved

	5680
	0.004
	284
	0.009
	114
	0.018
	57
	0.035
	28

	4733
	0.004
	237
	0.011
	95
	0.021
	47
	0.042
	24

	3550
	0.006
	178
	0.014
	71
	0.028
	36
	0.056
	18

	2840
	0.007
	142
	0.018
	57
	0.035
	28
	0.070
	14


