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PUC Staff Selected Questions


1. In developing a balanced schedule, whose forecast should be used (ERCOT's vs. Utility's forecast)?  How is ERCOT dealing with forecast uncertainty?  Most importantly, how is the forecasting error allocated if ERCOT's forecast is used?

2. Please provide a simple and clear example to explain the operation of the Ancillary Services Markets for Regulation Up, Regulation Down, Responsive Reserve, and Non-Spinning Reserve.  In particular, please emphasize on the following areas:

a) Determination of MCPC for each AS product
b) Determination of MCPC if there are zonal differences in ERCOT for each AS product
c) Determination of MCPE if each of these AS products are deployed
d) Reliance on optimization models, if any, to select AS (succinct description of the model)
e) Actions to be taken if there is insufficiency of bids

3. Please provide a simple and clear example to explain the operation of the Ancillary Services Market for Replacement Reserve.  In particular, please emphasize on the following areas: 

a) Determination of MCPC and the amount for Replacement Reserve
b) Determination of MCPC and the amount if there are zonal differences in ERCOT for Replacement Reserve
c) Determination of MCPE for a unit being deployed
d) In the event that two or more resources can equally be deployed, what is the mechanism to select the winning resource?  What are the capacity and energy payments?
e) Reliance on optimization models, if any, to select Replacement Reserve (succinct description of the model)
f) Reliance on RMR units
g) Actions to be taken if there is insufficiency of bids

4. Please provide a simple and clear example to explain the operation of Balancing Energy Market.  In particular, please emphasize on the following areas: 

a) How is the aggregate Balancing Energy bid curve derived (taking into account ramp rates and commercial zones)?
b) Determination of MCPE and the amount of energy deployed
c) Determination of MCPE and the amount of energy deployed if there are zonal congestion in ERCOT
d) Reliance on optimization models, if any, to select Balancing Energy (succinct description of the model)
e) Actions to be taken if there is insufficiency of bids

5. Please provide a simple and clear example to explain the clearing of congestion management.  In particular, please emphasize on the following areas (please feel free to use congestion management example at the end of this list of questions): 

a) Determination of MCPC for the selected resource(s)
b) Determination of MCPE for selected resource(s) deployed to clear congestion
c) Reliance on the use of selective incs and decs
d) Reliance on optimization models, if any, to manage congestion (succinct description of the model)
e) Reliance on RMR units
f) Actions to be taken if there is insufficiency of bids

6. Given that RPRS resolves both CSC and OC congestion,  how is the cost  for RPRS allocated between CSC and OC?

7. At T-60, after submittal of updated resource plans, what happens if new unanticipated constraints show up as a result of updated plans?  Similarly, what happens if deployment of AS causes unanticipated congestion?

8. Explain what a unit specific premium bid refers to, and provide example for instances of a specific inc, or  a dec., and how a unit specific premium is used?

9. In the day ahead market, given that QSEs are providing a portfolio of resources (instead of unit specific), how is the Commercial Model used by ERCOT (at day ahead hour 11:15) to determine schedule adequacy and congestion (inter and intra zonal)? 

10. What mechanism will be used to flag improper bids? 


Congestion Management Example

The following sections is taken from ERCOT's "The Market Guide."
5B. Congestion Management (pages 36 thru 38)
Congestion arises when the balanced schedules submitted by QSEs are such that safe operating limits on the transmission system will be exceeded. In these circumstances, generators must be re-dispatched in a different way to meet the forecasted or actual loads, while respecting these limits.

[image: ]Consider the following example of a very simple grid with three zones, a load at each zone, and some generation capacity at two of the three zones:


Assume that the characteristics of this grid are such that when power flows out from zone A, the flow along A->C is twice the flow along A->B. 

With no constraints on the transmission wires connecting each of the zones, the least cost solution to satisfy the requirement would be as follows:
[image: ]

Generator A, being the lowest cost, is used to the maximum, and the excess generation, 300MW, flows out from A. As prescribed on the previous page, the flow from A->C is twice that of A->B, hence 200MW flows from A->C and 100 MW from A->B. The total cost is $20,000.

Now let’s introduce a constraint. Say that the line connecting A->C is only capable of safely handling 100MW. Hence we currently have 100MW of congestion on this line. Now the generators have to be re-dispatched as follows:

[image: ]

Generation at A has to be reduced to respect the 100MW constraint between A and C, and higher cost generation at B is dispatched to make up for the shortfall. The total cost of the generation dispatched is now $21,500, an increase of $1,500 over the unconstrained solution.

In practice, what would happen if the above situation were forecast by ERCOT as it analyzed Day-Ahead schedules? 

First, ERCOT would notify the QSEs and thus give them the opportunity to adjust their schedules to relieve the forecast congestion. 

If the adjusted schedules, after analysis, still produce congestion, then ERCOT’s next recourse is to procure Replacement Reserve – in this case 150MW of such reserve would be procured in zone B. That way, ERCOT knows that there will be sufficient capacity available in zone B to deal with the congestion that has been forecast. 

If the congestion does indeed continue to be predicted as we approach real-time, ERCOT will call for balancing energy bids to relieve the congestion – incremental energy of 150MW in zone B, and decremental energy of 150MW in zone A.

The constraint example can be used to introduce the terms that  describe congestion, as it is handled in the ERCOT service area:

The Congestion Cost is the incremental cost of the re-dispatch required to resolve the congestion. In the example this cost is $1,500.

The shadow price of congestion is the marginal price of the constraint – it indicates the decrease in overall cost if the constraint limit were to increase by 1MW In the example this is $15/MW.

The shift factor describes the impact that a generator in a given zone has on the constraint. These shift factors are expressed as fractions. 

Using these terms, we can describe our situation as follows:

Shift factor (reflecting the impact of  generation in zone A on the constraint A->C) = 0.66, since only 66% of the change in generation at A is reflected on the flow between A->C.

Congestion cost = shadow price x amount by which limit is violated = $15/MW x 100MW = $1,500

Clearing price at a unit impacting the constraint = shadow price x shift factor for the unit at the constraint = $15/MW x 0.66 = $10/MW.

Hence if the shift factors are known, the shadow prices and the overall congestion clearing prices can be calculated for a given power flow situation. 
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