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Day-Ahead Market (DAM) Operational Assumptions and Configurations for Nodal Go-Live
Summary:

Based on the conclusion of formal market trial activities in September 2010, certain assumptions and configurations are documented herein for transparency of operations of the DAM for go-live in terms of solution configurations and operational considerations.  Each item listed below is critical in managing effective execution of the Day-Ahead Market in order to balance performance and quality of solution.  These assumptions are keys for the success of go-live.  Also listed are studies for consideration after go-live that have come forward in the DAM Deep Dive discussions with the market Participants.

Background:

The key stakeholder concern has been accuracy of the DAM network constraints and the potential of under-selling of Load Zones in DAM, which have been the primary measurement of “quality” (based on the assumption that DAM should be able to buy/sell as much energy in the DAM as observed in Real-Time flows).  To that end over the past 2 months ERCOT has convened 15 DAM deep dive meetings and addressed 60+ issues related to the DAM quality of solution; including line ratings, modeling discrepancies, the new contingency-builder tool, impacts of phase shifting transformers, load distribution factors, and other data-related issues.  

Key findings and plans for go-live:

Based on the culmination of findings and tuning of the DAM solution during the 168-hour test as well as the stress test that recently cleared more than 65,000MW of peak energy (also procured system ancillary service requirements), ERCOT plans to implement the following processes and tools for go-live, and possibly further document additional details beyond this document as needed:

ERCOT plans for go-live:

1- Excluding constraints due to Radial Load Pockets from DAM solution:  
a. Enhancement delivered with MMS5-P9 that allows ERCOT to configure software to exclude the radial load pockets- load that cannot be solved by increasing resources (addresses early issue of under-selling of Load Zones in DAM).   

i. Additional enhancement coming with MMS5-P11 to also exclude Load Resources from solving radial load pockets (since they can only prove Ancillary Services- not energy to resolve constraint).
1. Technical Background: 

a. Network analysis (NSM) module performs powerflow & contingency analysis based on awards obtained from the unit commitment/dispatch (SCUC) module. 
b. The output of NSM is a list of constraints (contingency-overloaded element pairs) that SCUC needs to consider so that the flow on overloaded element is <= Limit (normal, emergency or generic).
2. The MMS enhancement to ignore radial load pockets suppresses constraints caused by radial load pockets from being sent to SCUC
3. Radial load pocket constraints are identified by meeting ALL conditions of a), b), c) below:
a. Determine shift factors of settlement points to constraint – ignore shift factors below cutoff threshold – this cutoff only applicable for resource nodes and hubs.
b. If the only non-zero shift factors to this constraint are from load zone settlement points (i.e. no other settlement points/resource nodes/ hubs have shift factors to this constraint)
c. If for each load zone, the magnitude of the shift factor to this constraint is less than 10% (configurable)
b. No NPRR required
c. No posting requirements

d. This has been in market trials since Sept 3 and is planned for go-live.

2- Improved LDF methodology beyond protocols 14-day requirement:  
a. ERCOT has developed and deployed static LDF values for model loads, rather than dynamically creating daily values from 14-day look-back.  This has dramatically improved solution quality, and is being addressed in a procedure for TAC consideration.  

b. Procedure approved at October TAC meeting (Agenda 5- http://www.ercot.com/calendar/2010/10/20101007-TAC)

c. The LDFs have been improved via this process since late-August in market trials and is planned for go-live.

3- Phase Shifting Transformers (PST) equipment should be “monitored but not secured”:  
a. The single daily value for tap settings for each PST creates artificial congestion in the DAM across some or all hours depending on the operating day.  PSTs do control congestion in real-time, but are configured across different values through the day in real-time; thus there is no “perfect daily tap setting” to execute a DAM.  
b. To resolve this issue ERCOT has studied and set to “monitor-only” a subset of PST-impacting equipment (22 elements), which has removed the artificial congestion.
i. Hext – Mason Switching Station (HEXT_MASW1)
ii. Mason Switching Station – Mason Phillips (MASW_PHMA1)
iii. Mason Phillips – Mason CSW (MASN_PHMA1)
iv. HEXT_YELWJC1_1 
v. Pecan Bayou – Putnam (PECAN__PUTN1)
vi. Putnam – Leon Switch (6070_A)
vii. Pecan Bayou – Potosi Tap (PECAN__POTOSI1)
viii. Potosi Tap – Abilene South (ABSO__POTOSI1)
ix. San Angelo Power Station – Yellow Jacket (SAPS_YELWJC1)
x. Yellow Jacket – Fort Mason (FTMA_YELWJC1)
xi. Mason – Phillips Mason Tap (MASN_PHMT1)
xii. Phillips Mason Tap – Gillespie (GIL_PHM)
xiii. Asherton – North Laredo Switch (ASHERT_NLARSW1)
xiv. Sonora – Cauthorn (CTHR_SONR1)
xv. Cauthorn – Hamilton Road (HMLT_SONR_1A)
xvi. Big Lake – North McCamey Switch (BGLK_MCAN_S1)
xvii. Firerock – Brownwood (BRWN_SANA_1A)
xviii. Santa Anna – Firerock (FIREO_SANA1)
xix. East Coleman – Santa Anna (ECOLEM_SANA1)
xx. Nelson Sharpe – Alazan (ALAZAN_N_SHAR1)
xxi. Alazan – Barney Davis (ALAZAN_B_DAVI1)
xxii. Flat Creek to Leon 138 kV Line
c. NPRR is not needed 
d. ERCOT will identify potential additional PST impacted equipment during normal operations and observe in model validations for consideration of an intra-model update.
e. No plans to post on daily basis for Go-Live.
f. Planned process for go-live.
4- Change management for DAM contingencies:  
a. Operational changes and contingencies
i. Contingencies are studied as part of the model validation process.
ii. If contingency is no longer valid due to operational change, DAM Operator will de-activate for DAM
iii. Currently contingencies are shared between DAM and RUC Operators.  De-selected contingencies are operationally driven in HRUC/DRUC, and incorporated into next DAM.
1. Posting of de-selected contingencies from HRUC in EMIL Hourly report “NP5-200-CD” 

2. Consider leverage of MIS Notifications if other circumstances require de-selection for day-ahead contingencies, such as TOAPs  
iv. Planned for go-live.
b. Reduced contingency set for performance issues

i. If significant performance issues are experienced, ERCOT has the ability to reduce contingencies from 2,500 to approximately 500 based on real-time operational experience.  This would be done if significant performance issues experienced and would be noticed through a formal market notice communication.

ii. Not planned for go-live, but an available mitigation strategy at go-live and can be activated with market notice.

5- Daily Operational Alignment based on 2-day System Operations Look-Ahead  
a. Discusses previously, but detail of operational configuration is that the tap setting for Phase-Shifting Transformers are received each day before DAM and updated prior to DAM execution
i. Operations will study the expected load level, wind forecast, and generation patterns to suggest the tap position to reduce violations.

ii. Single daily operational values for each PST from Operations Engineering entered by DAM Operator

iii. Planned as described for Go-Live
b. Pre-Contingency Action Plans (PCAPs)
i. Forecasted usage of PCAPs and applicable hours for next day from Operations Engineering

ii. Modeled as outages in the DAM

iii. DAM Operator will have display with MMS5-P11 to manage and activate PCAPs
iv. Planned as described for Go-Live
c. Non-Thermal Generic Constraints

i. Set by system operations and automatically integrated from EMS/MMS 
ii. Daily Generic Constraint posting- NP3-766-M, Generic Transmission Limits
iii. Planned as described for Go-Live
d. RAP/MP for Temporary Outage Action Plan (TOAP)

i. Operations will provide constraint and duration that is protected by the TOAP

ii. Applicable contingency(ies) will be de-selected by DAM Operator
iii. Planned as described for Go-Live
6- Modeled Mitigation Plans 
a. Special Protection Schemes (SPS) and Remedial Action Plans (RAPs) are in the network operations model and automatically triggered in the DAM
b. Load Rollover Schemes are in the network operations model and provided by TSP
ERCOT still studying, and should conclude prior to Nov 1 analysis of the following:

CRR Options Performance Issues: ERCOT planning for potential hardware upgrade to guard against performance issues of CRR Options in the DAM, in addition to ability to reduce contingencies.  Hardware upgrade performance and risk assessment to be completed by Nov 1. 
DAM Failure scenario/SASM: Details in NPRR255 need to be tested (procedures and manual system overrides) in late October for DAM-Fail SASM per NPRR255.
ERCOT not studying for go-live (OUT OF SCOPE):

Phase Shifting Transformer enhancement – discussed, but not planned for go-live, is the capability for ERCOT systems and processes handle discreet hourly values for tap positions for RUC or DAM.
“DAM-only” Remedial Action Plans- acknowledge some MPs desire for ERCOT to create RAPs based purely on DAM results (including results driven by virtual bidding).  Current ERCOT view that RAPs should only be studied and created to address observed real-time congestion issues, not for DAM market activity mitigation.

DAM Penalty Factors- penalty factors maintained in whitepaper for “Shadow Price Caps and Power Balance Penalties in Security Constrained Economic Dispatch”.  Acknowledgement of some MP’s desire to determine whether software can be changed to allow ERCOT to use penalty factors as is done in SCED.  That would involve system changes and market studies and is not planned for go-live.
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