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REVISED RESPONSE TO QUESTION 4 OF JANUARY 19
TECHNICAL CONFERENCE SELECTED QUESTIONS
RAISED BY COMMISSION STAFF

	As directed by Commission staff at the January 19, 2001, Technical Conference in this docket, ERCOT hereby files this revised response and ERCOT system simulation regarding Question No. 4 of “January 19, 2001, PUC Staff Selected Questions:”
Question 4
Please expand your answer regarding the earlier example provided on congestion management to explain the way the following concerns are addressed:  i) Capacity inadequacy, ii) local congestion, and iii) zonal congestion.  In particular, please expand on the following areas: 

a) Determination of MCPC for the selected resource(s)
b) Determination of MCPE for selected resource(s) deployed to clear congestion
c) Reliance on optimization models, if any, to manage congestion (succinct description of the model)
d) Allocation of costs among items i through iii mentioned above
e) A step by step explanation of example 4.5.A 2 of the Addendum to ERCOT MOS Analytical Function Software Specification Document (SSD).

Example:
· 
[image: ]For consistency, we have used the example in the MOS MAF addendum, referenced in Question 4.e)You need separate Inc and Dec premiums
In this example, given that
1) there are two CM zones (A and B) in the system  
2) ERCOT projects 200 MW of load in Zone A and 500 MW in Zone B during a study interval
3) from submitted resource schedules, ERCOT knows (or a computer program knows) that total resources available in Zone A is 500 MW (all from QSE A), 150 MW in Zone B (all from QSE B) for that interval
4) annualized average shift factor for Zone A is 0.3, for Zone B is –0.5
5) Inc Bid in Zone A  is 200 MW @ $5/MWh, Inc Bid in Zone B is 100 MW @ $8/MWh
6) CSC limit is predefined as 279 MW
7) from Resource Plan, we know that during next interval there are 3 units on line (A1, A2 and A3); A1 is expected at 250 MW, A2 at 150 MW, A3 at 100 MW.  Similarly, only unit in Zone B - B1, is scheduled at 150 MW
8) from real-time SCADA data, we also know that there are 3 units on line (A1, A2 and A3); A1 is at 250 MW, A2 at 150 MW, A3 at 100 MW.  Only unit in Zone B - B1, is at 150 MW
9) when BES is deployed, it is expected that different units will increase/decrease their output from their real-time output level based on their individual participation factors (A1 => 0.5,  A2 => 0.3, A3 => 0.2, B1 => 1.0)
10) Unit specific incremental premiums received are $4/MWh incremental for A1, $3/MWh for A2, $2/MWh for A3 and $5/MWh for B1; unit specific decremental premiums received are $3/MWh incremental for A1, $2/MWh for A2, $1/MWh for A3 and $2/MWh for B1
11) From above conditions, it is expected that there is 50 MW of resource shortage (= total load – total scheduled resources = 200 + 500 – 500 – 150 = 50 MW).  Therefore 50 MW of BES is needed for this interval.
12) Intuitively since $5/MWh of Inc bid is a lowest bid, 50 MW would be cleared in Zone A if there is no Zonal Congestion.  Let’s calculate MW flow along CSC if this 50 MW is procured in Zone A:
MW flow on CSC =  (500 + 50 – 200)*0.3 + (150 – 500)*(-0.5) = 280 MW (> 279 MW)
Therefore, the MW flow on CSC is 1 MW over its limit and the Zonal Congestion does exist.
13) In summary, we know during this study interval, 50 MW of BES is needed and Zonal Congestion is detected.
The following algorithm is used to determine where and amount of BES will be needed.
Optimization Model
Step 1, the general optimization model is:
Objective function: minimize cost while resolving resource insufficiency and Zonal Congestion
Decision variables: balancing energy bids portfolio
Constraints: zonal congestion, power balance, ramp rate limit

Step 2, the general optimization model is:
Objective function: minimize cost while resolving Local Congestion
Decision variables:  resource specific bids
Constraints: local congestion, power balance, unit capacity limit

Here is the solution for this example using the above Model:



· STEP 1
To resolve CSC (Zonal) congestion and capacity resource insufficiency, the portfolio based balancing energy is cleared.

BESA cleared = 48.75MW (in Zone A)
BESB cleared = 1.25MW  (in Zone B)MCPEsys = 6.125$/MWhr, 
SPCSC=3.75$/MW

MCPEA =  5$/MWhr, 
MCPEB =  8$/MWhr

SPCSC = (8 - 5)/ (0.3 – (-0.5)) = 3.75$/MW

After Step 1, the awarded portfolio balancing energy iswas allocated to the resources considering their available capacity and participation factors. 
Resource A1: 250 + (0.5*48.75) = 274.375MW
Resource A2: 150 + (0.3*48.75) = 164.625MW
Resource A3: 100 + (0.2*48.75) = 109.75MW
Resource B1: 200  150 + (1.0*1.25) = 201.25 151.25MW



· STEP 2
Assume an actual shift factor is 1.0 from A3 to Local Congestion and its limit is 100 MW. Actual shift factors are zeros from all other units to this Local Congestion.  Based on above these unit operating levels, the OC (Local) congestion is evaluated at step 2.
First we form the unit specific INC/DEC bids

	CM zone
	Resource
	MCPE1
	Inc Premium
	Dec Premium
	Inc Price
	Dec Price

	A
	A1
	5
	43
	3
	89
	23

	A
	A2
	5
	32
	2
	78
	32

	A
	A3
	5
	21
	1
	67
	41

	B
	B1
	8
	5
	2
	13
	32


	Dec price is equal to the Dec premium – it’s treated differently than an Inc premium.
After resolving the local congestion, we get the following solution.
Resource A3 DEC 9.75MW, 109.75-9.75 = 100MW
Resource A2 INC 9.75MW, 164.625+9.75=174.375MW
Resource A1 at 274.375MW
SPOC = 37$/MW

Resource B1 at 201.25 151.25MW

Answer:

a)	See Question 3 explanation of the operation of the replacement reserve market.Determination of MCPE
MCPEsys = 6.125$/MWhr, 
SPCSC=3.75$/MW

MCPEA = 6.125-3.75*0.3 = 5$/MWhr, 
MCPEB = 6.125-3.75*(-0.5) = 8$/MWhr

b)	See Step 1 of the example solution.

Optimization Model
Step 1, the general optimization model is:
Objective function: minimize cost while resolving capacity insufficiency and 
CSC congestion
Decision variables: balancing energy bids portfolio
Constraints: zonal congestion, power balance, ramp rate limit

Step 2, the general optimization model is:
Objective function: minimize cost while resolving OC congestion
Decision variables:  resource specific bids
Constraints: local congestion, power balance, unit capacity limit

c)	See above description of the optimization model
Cost Allocation:
Capacity inadequacy:   48.75*5+1.25*8 = 243.75+ 10 = 253.75$
Zonal congestion: 	  0*3.75 =0$
Local Congestion:	  3*9.75 = 29.25$

b) Congestion Cost Allocation (per interval)

Assume (1) QSE A and B do not any TCRs;  (2) 200 MW of load in Zone A is also a Scheduled Obligation of QSE A in Zone A;  (3) 450 MW of load in Zone B is a Scheduled Obligation of QSE B in Zone B.

· BES CSC Cost Tracking:  Max (0, {[(500-200)*0.3 + (150-450)*(-0.5)] – 279})*(3.75/4) = $0      (see Section 7.3.3.2 of Protocols)

· BES CSC Congestion Charge (after the interim period):  
	
BES CSC Congestion Charge for QSE A = (3.75/4) * [(500 – 200)*0.3] = $84.375  
BES CSC Congestion Charge for QSE B = (3.75/4) * [(150 - 450)*(-0.5)] =  $140.625  
load in both zones for each QSE individually.
	It would probably also be good to show the imbalance charges.

· BES Local Congestion Charge
 
Assume a Market Solution exists for this unit specific instruction and 0~250 MW is the capacity range for A3. 

BES Local Congestion payment to QSE A = [(5 – 1)/4] *(250 – 100) = $150 

· Resource Imbalance Settlement

Assume Metered Resource Value for QSE A = 548.75 MWh in Zone A; for QSE B = 151.25 MWh in Zone B.  Then
	Resource Imbalance charge for QSE A = (500 – 548.75) * 5/4 = -$60.94
  	Resource Imbalance charge for QSE B = (150 – 151.25) * 8/4 = -$2.5

· Load Imbalance Settlement

Assume Adjusted Metered Load for QSE A is 200 MWh in Zone A; for QSE B is 500 MWh in Zone B.  Then
  Load Imbalance charge for QSE A = - (200 – 200) * 5/4 = $0
  Load Imbalance charge for QSE B = - (450 – 500) * 8/4 = $100

e) Step by step illustration
Please refer to above procedures and addendum to MOS MAF design document for detailed illustration.
Respectfully Submitted,

Mark A. Walker
SENIOR CORPORATE COUNSEL


By:____________________
Mark A. Walker		
Texas Bar No: 20717318
ERCOT
7200 N. Mopac, Suite 250
Austin, TX  78731
Tel. (512) 343-7215
Fax (512) 343-8134
mwalker@ercot.com

CERTIFICATE OF SERVICE

I, Mark A. Walker, attorney for ERCOT, certify that a copy of this document was served on all parties of record in this proceeding on January 25, 2001, in the following manner: by facsimile or first class U.S mail.

__________________________________
						Mark A. Walker
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Projected load: 200MW

QSE A Scheduled Gen: 500MW

Inc Bids: 200MW @ $5/MWh

Dec bids: 100MW @ $0/MWh
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Projected Load: 500MW

QSE B Scheduled Gen: 150MW

Inc bids: 100 MW @ $8/MWh

Dec bids: 100 MW @ $0/MW



Sched Gen, participation factors & Premiums



Resource B1: 150MW, 1.0, $5/MWh
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