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), where SF is the Shift Factor
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).
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	345
	0.025
	5680
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The Maximum Shadow Price for Generic, Base Case and Cascading Constraints is set at $60,000/MW and that for Power Balance is set at $100,000/MW. However, if any of these types of constraints are violated, then it is a failure of the SCED process and procedures outlined in Protocols Section 6.5.9.2 shall apply.

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

	
	
	
	
	
	
	
	
	

	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


Improvement in SCED process to consider

HDL = Min (POWERTELEM + (SURAMP * 5), HASL) + ADDHDL
ADDHDL ≤ Min ((Emergency Up Ramp Rate – SURAMP) * 5, HSL – HASL)
And the SCED objective function will add the following term: 
+ SWCAP * ADDHDL
[This change will allow SCED to deploy energy using the Emergency Up Ramp Rate or energy available beyond HASL but only by setting the LMP at that Resource Node at the SWCAP]
LDL = Max (POWERTELEM – (SDRAMP * 5), LASL) – ADDLDL

ADDLDL ≤ Max ((Emergency Down Ramp Rate – SDRAMP) * 5, LASL – LSL)
And the SCED objective function will add the following term: 

+ SWFLOOR * ADDHDL
[This change will allow SCED to deploy energy using the Emergency Down Ramp Rate or energy available beyond LASL but only by setting the LMP at that Resource Node at the SWFLOOR]
6.5.9.2
Failure of the SCED Process

(1)
When the SCED process is not able to reach a solution, ERCOT shall declare an Emergency Condition.

(2)
For intervals that the SCED process fails to reach a solution, then the LMPs for the interval for which no solution was reached are equal to the LMPs in the most recently solved interval.  ERCOT shall notify the market of the failure using the Messaging System and by posting on the MIS Secure Area.

(3)
Once ERCOT declares an Emergency Condition for a SCED process failure, ERCOT may use any of the following measures:

(a)
ERCOT may direct the SCED process to relax the active transmission constraints and/or the HASLs and LASLs for specific Resources and resume calculation of LMPs by reducing the Ancillary Service Schedules for the affected Resource, if sufficient supply exists to manage total system needs.  LMPs calculated for the affected interval must be used for Settlement;

(b)
ERCOT may issue Emergency Base Points for Resources;

(c)
ERCOT may manually issue Emergency Base Points for a Resource and must communicate the Resource name, MW output requested, and start time and duration of the Dispatch Instruction to the QSE representing the Resource.

(d)
ERCOT may issue an instruction to hold the previous interval.

(e)
A Qualifying Facility (QF), a hydro-powered Resource, or a nuclear-powered Resource may be instructed by ERCOT to operate below its Low Sustained Limit only after all other Resource options have been exhausted.

(4)
The Emergency Condition continues until the SCED process can reach a solution without using the measures in paragraph (3) of Section 6.5.9.2, Failure of the SCED Process.
