


Settlement of Imbalance Reserves (IBR)
The proposed settlement has two components. An example is provided at the end of this document. 
· No Pay if expected bid or ramp capacity is not available in real-time. No pay if when the resources does not, or cannot, submit the expected bids in real-time at the amount of its award IBR. This includes the situations where a resource cannot bid due to outage or chooses to not to submit bids as expected per their must offer obligation, or where their ramp rates are reduced in the Real-Time market such that the resource cannot offer the full flexibility range of its award. Any failures to submit appropriate bids will be assessed before any reductions in ramp rate are accounted for (i.e., bid submission before outages).

[bookmark: _Int_HNSWsrXl]The price of the No Pay will be the highest of (1) The FMM FRP (Flexible Ramping Product) LMP, (2) the RTD (Real Time Dispatch) FRP LMP, and/or (3) The original Day Ahead IBR LMP paid to the bid segment. Since unavailable capacity and/or ramping capability could drive up FRP prices in real-time, the No Pay price disincentivizes the resources to bid below their IBR awards. 

· [bookmark: _Int_xDOwX2Eh]Capacity awarded IBR in day-ahead is eligible to be compensated for any additional opportunity cost if realized in FRP in real-time. If the resource is awarded Real-Time FRP, the unit should be paid the higher of the difference between (1) the day-ahead IBR LMP and the corresponding FMM FRP LMP and (2) the day-ahead IBR LMP and the corresponding RTD FRP LMP, whenever such a difference is positive. This incremental payment will incentivize resources to bid for IBR in Day Ahead to lock its price at the minimum risk. If the corresponding real-time FRP LMPs are lower than the IR LMP, then no settlement adjustments be made since the unit has fulfilled its bid obligations. 

Finally, if the unit fulfills its bid obligations but does not receive any FRP, energy, or ancillary service awards, it should keep any day-ahead IBR payments for the corresponding intervals.
Comparison with CAISO’s proposed settlement
[bookmark: _Int_H1SPdNUy]A fundamental difference between our proposed settlement and CAISO’s settlement in the DAME proposal[footnoteRef:2] is that no buyback is made in real-time, i.e., there is no deviation settlement.  [2:  Section 4.1, CAISO, “Day-Ahead Market Enhancement Third Revised Straw Proposal,” April 27, 2022. ] 

· [bookmark: _Int_WlprFI23]The rationale behind this is simple: All day-ahead IBR awards are considered realized if bids are submitted into the Real-Time market. Specifically, if the capacity of IBR award is bid in appropriately, there are four possible market outcomes: (1) it is awarded energy, (2) it receives an award to provide ancillary service capacity, (3) it is reprocured as FRP, or (4) it does not receive market award of any product in real-time. In each of these four cases the IR capacity has met its obligation and should be allowed to keep its IBR award payment, in recognition of the associated day-ahead opportunity costs.
· The buyback option is not applicable to capacity products. Deviation settlement, which allows for buyback in real-time, is effective in reducing the overall cost of energy. However, the concept is not applicable to capacity products, because awards of capacity products are not schedules and cannot have a “deviation” in the sequential markets. For example, if a resource receives 50MW award of day-ahead spinning reserves, it is paid for reserving 50MW of spinning reserve quality capacity for real-time use. So long as the resource maintains a corresponding 50MW of capacity available, it has fulfilled its obligation of the spinning award and is eligible to receive its full payment. Whether the subsequent markets make use of the 50MW (I.e., to dispatch it as energy to meet a contingency event, or keep it as reserved Spin capacity) does not affect the value of the spinning award. 

[bookmark: _Int_4RlhgDGo][bookmark: _Int_WnAIsa6b][bookmark: _Int_pRQhCauj]Energy awards are fundamentally different however: They are physical schedules and pay for a resource’s operational costs of generating power. Deviations of energy schedules in the sequential markets are eligible for buyback options because the associated operational costs change. For this reason, in today’s CAISO markets, the day-ahead Ancillary Service products (regulation, spin and non-spin) and reliability capacity in the RUC do not have deviation settlement in real-time. Similarly, FRP does not have a deviation settlement mechanism between the FMM and RTD market. 
The CAISO’s settlement process states that the deviation settlement can avoid double payment of opportunity cost and forecasted movement.[footnoteRef:3] This is a misconception of the cost composition of day-ahead IBR. As pointed out above, the value of IBR awards is realized so long as the resources receiving the awards bid the corresponding capacity into the real-time markets. In addition, Deviation settlement of FRP and IBR is on an unequal basis, because the price of IBR includes both the resource’s capacity bid and the opportunity cost of not providing energy, whereas the price of FRP does not include an explicit bid cost. Most importantly, the WEIM participants, who are not yet EDAM participants, will not receive any IR awards and always receive the full FRP revenue.  [3:  Page 44, CAISO, “Day-Ahead Market Enhancement Third Revised Straw Proposal,” April 27, 2022.] 



Example 1: 
Unit A
Energy bid: 0-100 MW @ $15
[bookmark: _Int_LPLpwoOg]IRU Bid: 0-100 MW @ $0
Unit B
Energy bid: 0-100 MW @ $20
IRU Bid: 0-100 MW @ $10
Unit A is contracted for 100 MW of usable RA capacity and can provide all 100 MW as IR Capacity while Unit B does not have an RA contract but can also provide a full 100 MW as IR capacity, should it be needed. In these scenarios we will look at the settlement for Imbalance Up capacity awards only.
Scenario 1: 120 MW Energy and 80 MW IRU target
Awards
Unit A = 20 MW Energy + 80 MW IRU
Unit B = 100 MW Energy + 30 MW IRU
Energy LMP = $20
IRU LMP = $0 Capacity + $5 Opportunity Cost
	
	Energy Award
	Energy LMP
	Energy Amount
	IRU Award
	IRU LMP
	IRU Amount
	Total Amount

	UNIT A
	20
	$20
	$400
	80
	$5
	$400
	$800

	UNIT B
	100
	$20
	$2000
	0
	$5
	$0
	$2000



Scenario 2: 90 MW Energy and 110 MW IRU target
Awards
Unit A = 0 MW Energy + 100 MW IRU
Unit B = 90 MW Energy + 10 MW IRU
Energy LMP = $20
IRU LMP = $10 Capacity and/or $10 Opportunity Cost
	
	Energy Award
	Energy LMP
	Energy Amount
	IRU Award
	IRU LMP
	IRU Amount
	Total Amount

	UNIT A
	0
	$20
	$0
	100
	$10
	$1000
	$1000

	UNIT B
	90
	$20
	$1800
	10
	$10
	$100
	$1950




[bookmark: _Int_bEusen49]For one resource, two BAs (CA and AZ), assuming no A/S awards
* CA-IR price is the opportunity cost of not providing energy
[bookmark: _Int_JnDVCU8e]                DA awards          CA-IRU                 AZ-IRU                  Energy
                80MW                   10MW@$5          5MW@$15          65MW@$75

Case 1: how to work with different IR prices in day-ahead?
                FMM awards     FRU                                                        Energy
                75MW                   10MW@$10                                       65MW@$75

Case 2: how to work with buy back energy
                FMM awards     FRU                                                        Energy
                75MW                   10MW@$10                                       60MW@$80

Case 3: how to connect FMM and RTD?
                FMM awards     FRU                                                        Energy
                75MW                   10MW@$10                                       65MW@$75
                RTD awards        FRU                                                        Energy
                75MW                   10MW@$10                                       60MW@$80

