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Major Market Component

Day-Ahead Reliability Unit Commitment (DaRUC)

Purpose

A Day-Ahead Reliability Unit Commitment (DaRUC) will be used by ERCOT to maintain system reliability and security by committing generation as necessary beyond that committed by the bilateral, Ancillary Services and Day-Ahead energy markets.  DaRUC will use the Security Constrained Unit Commitment (SCUC) algorithm with a power flow model to enforce transmission constraints.  DaRUC is intended to solve day-ahead unit reliability issues and not to minimize prices of balancing energy in real time.

The fundamental characteristics of the DaRUC process in the ERCOT market are:

· RUC will be run by the Independent System Operator (i.e., ERCOT),

· Self Committed Resources for Bilateral Schedules, Day-Ahead Schedules, and Ancillary Services will be supported, 

· ERCOT forecasted load will be considered in the optimized solution,

· The Security-Constrained Unit Commitment technique will be adopted,

· It will be put in place to ensure enough online generation capacity to meet the reliability need and to allow secure real-time operation.
· The process will use two bid components and minimize expected cost subject to security constraints.  Cost components considered will include: Startup Cost and Minimum-energy operating cost.  Energy cost above minimum energy for all units will not be considered.    
Time Frame

RUC will be run after the close of the Day-Ahead Period, which includes the clearing of the Ancillary Services market.  Other reliability studies may be executed for other time periods and are addressed in specific in order to capture the differences in requirements.  It will consider hourly loads and unit commitments to optimize the entire 24 hour operating day.

Applications/Process Description

The DaRUC model will use a power flow model that includes physical topology of the transmission system, buses and transmission constraints within the transmission grid, and an electrically equivalent representation of the DC ties. The RUC optimization routine will be used to minimize the cost of committing additional resources to meet forecasted demand subject to all transmission constraints and generator performance characteristics. DaRUC will resolve system energy balance and transmission congestion simultaneously. DaRUC process will ensure that generation patterns and load profiles are operationally feasible with respect to all transmission constraints, as well as with generator ramping and other performance constraints. This modeling is consistent with that described in the Fidelity Requirements for Transmission Element Modeling Document. 

DaRUC will use a Security Constrained Unit Commitment (SCUC) technique. Market participants may bid into the RUC market since it is primarily used to commit additional Resources to resolve predicted operational security issue that will be faced by Real Time Operations. Market Participants submit offers to sell in the DaRUC Market. RUC will allow ERCOT to commit additional resources beyond those scheduled as needed to meet ERCOT’s system load forecast (plus ancillary services) and decommit resources, qualifying facilities (QFs) may be considered last, if no other method of maintaining transmission security is available.  Commit and decommit decisions will be sent automatically in the day-ahead with all decommit decisions confirmed in real time.  Transmission constraints and system load obligations are satisfied by the SCUC.   If ERCOT decommits units it will provide notification to the market monitor.  If ERCOT decommits a unit earlier than its scheduled shutdown within the DaRUC 24-hour period, then no compensation is due to the impacted QSE from ERCOT.  However, if ERCOT decommits a unit that it not scheduled to shutdown within the DaRUC 24-hour period, then ERCOT shall pay the impacted QSE the following sum, if positive: (a) the unit’s Start-up Cost and (b) if negative the difference between the product of LSL times the LMP at the unit’s node minus the units Minimum-energy Cost for the hours starting with the decommitment interval until the interval ERCOT determines that the unit may again be at LSL.    Any decommitment cost is allocated to all QSEs on a load ratio share basis.

Inputs

ERCOT System-wide hourly Load Forecast allocated appropriately over load buses

Planned unit outages

Expected unit status at midnight and number of hours in that status 

Market Participants’ Self Committed Resources 

Transmission constraints – Transfer limits on energy flows through the electricity network; e.g. thermal or stability limits. Ratings must be enforced for both a predicted network and single contingency outages. Binding transmission constraints indicate the existence of transmission congestion and it will cause nodal price separation. These constraints can represent:

· Thermal constraints – protect transmission facilities against thermal overload.

· Generic constraints – protect the transmission system against transient instability, dynamic stability or voltage collapse.

Planned transmission topology 

Energy balancing constraints – the energy balance at each node in the electricity system must be served.

Resource Constraints – the physical and security limits on generation or capacity requirements.

· Resource output constraints – the minimum and maximum sustained output levels of each unit.

· Resource operational constraints – includes minimum run time, minimum down time and ramp rate constraints.

· Startup time – ERCOT will use a generic formula, with market participant provided constants, which is a function of hours offline and used by all market participants to model minimum startup time.  Market Participants may manually override the value; this may trigger market monitor action.

· Mutually available units—limitations on simultaneous unit starts at a station (an alternative to software is to allow ERCOT operations to make manual decisions).  

· Ancillary Service constraints 
Factors included in the SCUC are:

· Generating unit operating status

· Combined Cycle Operating Configuration - 

· Constraints on the minimum up and down time of the generators

· Offer prices for the Generation minimum energy and start up 

· Plant-related startup and shutdown constraints

· Minimum and maximum generation constraints

· Ancillary services obligations 

· Maintenance and derating schedules

· Availability including Environmental and Fuel Constraints

Outputs

DaRUC produces the generating unit commitment profile for next day’s operation.  The DaRUC must have capability to modify the commitments to provide for ERCOT operator review of the feasibility of DaRUC outputs.  ERCOT operators may choose to use a DaRUC commitment recommendation or choose to use their judgment to make commitment decisions to maintain reliability or limit unreasonable commitment cost without merit.  

ERCOT may also use the look ahead “8-Day” planning tool output and potentially keep a unit online (or start a unit for the next day) so that a unit “minimum duration between starts” does not limit the availability of the unit (for security reasons).  

Any manual commitment input to DaRUC will automatically be posted to the MIS giving operator reason.

If ERCOT commits a unit earlier than its self-scheduled commitment start hour or keeps a unit committed beyond its self-scheduled shutdown hour, then the impacted QSE has the option of claiming a make whole payment only for the extra hours committed by ERCOT.  The make whole payment calculation in such instances shall be calculated based on the difference between the unit’s Minimum-energy Cost minus the energy revenues calculated as below.  Such make whole payment will be allocated in a similar manner for those hours as any unit committed through the DaRUC process.

Definitions

DaRUC: Day-Ahead Reliability Unit Commitment

Committed Capacity Nomination – that amount of self-committed capacity attributed to a QSE in the Scheduling Process that represents the QSEs contribution to serving its capacity obligation.

Start-up Cost (in $/Start) component is provided to be able to reflect all the costs incurred by the resource in starting up and reaching breaker close.  

The Minimum-energy Cost (in $/MWh) component is provided to be able to reflect costs incurred by the resource in producing Minimum-energy output after the Start-up Cost is incurred. Minimum-energy Cost is the product of the fuel consumption at Low Sustainable Limit multiplied by the Fuel Index Price divided by the Low Sustainable Limit.  

Low Sustainable Limit is the minimum net capability of a Resource that may be delivered for an indefinite period.

Detailed Description of DaRUC Process

Prior to the DaRUC, QSEs must submit any financially binding energy schedules from the Day-Ahead Market and any AS schedules for AS awarded/purchased in the AS market, self-provided AS, and AS purchased/sold bilaterally.  QSEs may also submit additional bilateral energy schedules and committed capacity nominations (self-provided, bought or sold).  Committed capacity nominations can only be made from unloaded resources capacity (having no energy or AS schedules) that is capable of providing BES.  These inputs are not explicitly used in the SCUC (except possibly resource-specific AS provision) but are used to settle DaRUC charges.  Upon implementation of a day-ahead energy market which has a unit commitment for resources with three part bids the units committed in the day-ahead market will be considered as self-committed in the DaRUC.   

QSEs may submit two-part bids for use in the DaRUC process.  The SCUC of the DaRUC will first be run with only those resources that submit offers.  If additional resources are required, the SCUC is run again with those resources selected in the first run treated the same as self-committed resources and available off-line resources that did not submit bids having their bids set at their respective Start-up Cost and Minimum-energy Cost offer caps specified below. SCUC will use two bid components (Start-up Cost and Minimum-energy Cost) and minimize expected cost subject to security constraints.  If a resource is self-committed to be on-line at the start of the DaRUC 24-hour period and scheduled to go off-line at some time during the 24-hour period, ERCOT may decide to keep the resource on-line and not incur the Start-up Cost but rather incur the Minimum-energy Cost from the hour that the resource was scheduled to go off-line till the hour the resource is no longer required by ERCOT to be on-line. The Start-up Cost and Minimum-energy Cost offers are capped at the following levels:

Startup Cost offer caps by resource category are for O&M expenses per start in addition to verifiable fuel times FIP.  O&M expenses by resource category are as follows: 


Combined Cycle greater than 90 MW** = $6,810 


Combined Cycle less than or equal to 90 MW** = $5,310 


Gas Steam Supercritical Boiler = $4,800 


Gas Steam Reheat Boiler = $3,000 


Gas Steam Non-reheat or boiler w/o air-preheater = $2,310 


Simple Cycle greater than 90 MW = $5,000 


Simple Cycle less than or equal to 90 MW = $2,300 


Renewable = 0

Unit specific verifiable fuel consumption rate per start will be established up front, and O&M expenses may be established in place of these proxies by providing verifiable data.  Regardless of the method selected QSEs retain the right to submit verifiable costs on any start.  The Market Monitor may require that the QSE provide justification of the verifiable costs.  Any resource called upon and paid using these proxy costs will submit “actual” costs for cold , warm and Hot starts,  by season if necessary,  within 30 days after the 1st such start.  This set of costs will be used for all future payments for this unit subject to approval by the market monitor.  In such cases, this new set of proxy costs will be defined for future use in settlements. .

**Determined by capacity of largest simple-cycle combustion turbine in the train.

Where:


FIP = Fuel Index Price defined as the Midpoint price, expressed in $/MMBTU, published in Gas Daily, in the Daily Price Survey, under the heading “East-Houston-Katy, Houston Ship Channel” for the day

RMC = Resource Maximum Capacity (in MW)


u = unit

Resource Minimum-energy Cost is the heat rate of a unit, in one of these categories, at its Low Sustainable Limit multiplied by the Fuel Index Price, and is capped at the following based on the resource category:  


Combined Cycle greater than 90 MW** = 10 MMBtu/MWh * FIP


Combined Cycle less than or equal to 90 MW** = 10 MMBtu/MWh * FIP


Gas Steam Supercritical Boiler = 16.5 MMBtu/MWh * FIP


Gas Steam Reheat Boiler = 17.0 MMBtu/MWh * FIP


Gas Steam Non-reheat or boiler without air-preheater = 19.0 MMBtu/MWh * FIP


Simple Cycle greater than 90 MW = 15.0 MMBtu/MWh * FIP


Simple Cycle less than or equal to 90 MW = 15.0 MMBtu/MWh * FIP

Where:


FIP = 
Fuel Index Price defined as the Midpoint price, expressed in $/MMBTU, published in Gas Daily, in the Daily Price Survey, under the heading “East-Houston-Katy, Houston Ship Channel” for the day

The SCUC will treat all resource capacity providing AS as unavailable, unless such treatment leads to infeasibility (i.e. that capacity is needed to resolve some local transmission problem that cannot be resolved by any other means).  In such cases, ERCOT shall inform the impacted QSE(s) of the amount of its (their) capacity that does not qualify to provide AS.  In such event and within two hours of notification, the QSE(s) may either substitute capacity to meet its (their) AS obligations or ask ERCOT to replace the capacity.  For substituted capacity, ERCOT shall determine the feasibility of the capacity for providing AS.  ERCOT will not pay for ancillary services, which cannot be provided if ERCOT provided such notification in the process. ERCOT may then procure additional AS for the amount of substituted capacity that is infeasible and the amount of capacity that QSE(s) want ERCOT to replace and appropriately charge all impacted QSEs. The appropriate charge is the weighted average of the market clearing prices of the particular ancillary services procured by ERCOT in the multiple procurement processes.  [All buyers will pay the weighted average price of the two markets]

Conceptually

1) Unit offering/providing AS does not work due to congestion

2) ERCOT tells provider it cannot work

3) Provider has option to provide elsewhere or buy it from ERCOT

a. If original AS sold to ERCOT – NO PAYMENT

b. If self-provided – NO CREDIT

4) New Auction – New Clearing price

5) All who buy from ERCOT this AS pay the weighted average of the two auctions. 

Solely for purposes of make whole provisions, the BES bid curves of resources are capped as follows:

Nuclear = $15.00/MWh


Hydro = $10.00/MWh


Coal and Lignite = $18.00/MWh


Combined Cycle greater than 90 MW** = FIP * 9 MMBtu/MWh


Combined Cycle less than or equal to 90 MW** = FIP * 10 MMBtu/MWh


Gas-Steam Supercritical Boiler = FIP * 10.5 MMBtu/MWh


Gas Steam Reheat Boiler = FIP * 11.5 MMBtu/MWh


Gas Steam Non-reheat or boiler without air-preheater = FIP * 14.5
MMBtu/MWh


Simple Cycle greater than 90 MW = FIP * 14 MMBtu/MWh


Simple Cycle less than or equal to 90 MW = FIP * 15 MMBtu/MWh


Diesel = FIP * 16 MMBtu/MWh


Other Renewable = $0/MWh

Each provider made whole under these generic caps has the option to provide to ERCOT verifiable costs to be used as the basis of all future payments for this unit.  The Market Monitor may require that the QSE provide justification of the verifiable costs.  Any resource called upon and paid using these proxy costs may submit “typical” energy costs, by season if necessary,  within 30 days after such calculation of make whole payments which it considers invalid.  This review may be requested by a resource only one time per year, but data submitted may cover multiple seasonal periods. This set of costs will be used for all future make whole payments for this unit subject to approval by the market monitor.

ERCOT shall inform resources selected for commitment through the DaRUC process of the commitment decision.  ERCOT’s commitment decision shall specify the hours for which the resource is required to be at least at Minimum-energy – such hours shall respect any minimum run time for the resource.  

QSE De-commitment of Resources after DaRUC

In the event of a forced, or impending forced, outage of a resource, the QSE must inform ERCOT about the status of the resource, the QSE-desired and the earliest and latest times that the outage can start, the expected, minimum and maximum duration of the outage.  ERCOT shall coordinate the outage schedule and grant the QSE’s desired schedule unless system reliability necessitates changes within the parameters specified by the QSE.

If a QSE would like to de-commit a self-committed resource for purely economic reasons, the QSE must submit a request to ERCOT specifying the QSE-desired and the earliest and latest times that the resource would be off-line, the expected, minimum and maximum duration of the de-commitment.  ERCOT shall coordinate the de-commitment schedule and grant the QSE’s desired schedule unless system reliability necessitates changes within the parameters specified by the QSE.  A need to commit additional units is a reliability issue and would negate approval of a decommitment request.

Whatever the reason behind a QSE’s decision to de-commit a self-committed resource, that resource does not qualify as Committed Capacity for the hours of de-commitment in the settlement of DaRUC charges. 

Resources committed by ERCOT through the DaRUC process that experience a forced outage after unit synchronization, shall be eligible for pro-rated “make-whole” payments based on costs incurred prior to the forced outage.  Resource gets the hourly minimum energy rate for the hours run.

If the resource experiences start-up failure which creates a forced outage prior to breaker close it may be compensated for its verifiable actual costs limited to costs which qualify as normal startup, (includes maintenance, labor and fuel) up to the forced outage event.    

Settlement Rules

DaRUC Resource commitment decisions are financially and physically binding on the participants and “make-whole” costs are assigned to market participants who have insufficient self-provided or purchased committed capacity and bilateral energy schedules to satisfy their after-the-fact metered load and committed capacity and bilateral energy schedule obligations.  

The calculation for the “make-whole” payment the generator will receive in any of the allocation methods below:

a.  Calculate the “make-whole” payment for a particular resource for a particular day as follows:
1. Calculate the total of Start-up Cost bid (if the resource is started in this day) plus the product of Minimum-energy Cost bid multiplied by the number of hours for which the resource is committed in that day. 

2. Calculate the energy revenue credit by multiplying the energy output of the resource for each interval of the period for which the resource was committed times the corresponding LMPs at the resource node and subtracting from this product the additional production cost (area under energy bid curve) for output that exceeds the Minimum-energy level and adding the following quantity, if positive and only up to the amount required to fully eliminate any make whole payment(s): 

(A)
the energy output of the resource for each interval outside of the commitment period during which the resource was producing energy times the corresponding LMPs at the resource node and subtracting from this product
 (B) 
the additional production cost (area under energy bid curve) for output that exceeds the Minimum-energy level plus the Minimium-energy Cost.  If the output of the resource is below its Minimum-energy level, then the amount (B) is equal to the Minimum-energy Cost ($/MWh) multiplied by the output of the resource. 

3. The “make-whole” payment to the resource is the difference between the amount calculated in (a1) minus the amount calculated in (a2)   If the resource  did not submit an offer for the RUC, 100% of all margin over “make-whole” payments are refunded to QSEs on a load ratio share basis.  If the resource submitted an offer for the RUC, 50% of all margins over “make-whole” payments are refunded to QSEs on a load ratio share basis.

4. Any positive “make-whole” payment of this resource is then allocated evenly over all intervals for which the resource is committed in that day.

b. Calculate the DaRUC charge for each interval as follows:
1.
Calculate the hourly payment for each Resource by dividing the total make-whole payment by the number of hours committed.
2.
Calculate the total hourly payments by summing the payments for each Resource for the hour. 
3.
Calculate the Hourly DaRUC Charge for an hour by dividing the total hourly payment by the total MWs capacity committed for the hour. 
4.
For each QSE calculate any QSE capacity shortage equal to the difference between the adjusted load and the lesser of the amount of capacity in the Day-ahead RUC snapshot (adjusted by ERCOT de-commits) or the amount of available QSE capacity in the real time hour.
5.
Calculate the total shortfall for each hour for all QSEs. 
6.
QSEs that are short will be charged the lesser of their “short ratio share” of the total DaRUC hourly payments or two (2) times the Hourly DaRUC Charge where  “short ratio share” is the amount a QSE is short in that hour divided by the total that all QSEs are short in that hour.  
7. Any DaRUC Charges not paid for in 5 above will be charged to all QSEs in Load Ratio Share.
8. ERCOT will calculate and monitor the cost of local congestion for unit commitment based on unconstrained vs. constrained unit commitment of the unit involved.

c. This is how decommitment is handled: 
1.
Calculate the amount by which each QSE is short in each interval by taking the positive difference between (1) the sum of QSE self-committed capacity (capacity de-committed or forced-out during this interval would therefore not be counted, except capacity decommitted by ERCOT), Committed Capacity purchase nominations, and bilateral energy purchase schedules (all submitted prior to the DaRUC) and (2) the sum of the QSE after-the-fact adjusted metered load, Committed Capacity sale nominations, and bilateral energy sale schedules.    
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