Report on ERCOT progress on control of North-Houston Congestion 6/3/2003

REVIEW OF PROBLEM

At high levels of import into the Houston Zone from the North, a forced outage of the double circuit Roans Prairie to Kuykendahl and Jewett-THW
 results in severe overloading of the Gibbons Creek to O’Brien 345 kV transmission circuit.  Pre-contingency loading conditions, which would result in post contingency overloads above 130% of emergency rating, have been observed on multiple occasions.

To control this problem, ERCOT operations has attempted several solutions:

· Creating a local constraint with generating units in both the North and Houston Zones.

· Creating a local constraint with generating units in only the North zone.

· Issuing unit specific instructions to units with high shift factors in the area.

· Issuing unit specific instructions to other units in the area

· Instructing QSE’s with generation in the Houston zone to increase their total generation above scheduled amounts

· Instructing QSE’s with generation in the Houston zone to increase their total generation above scheduled amounts simultaneous with instructing QSE’s with Generation in the North zone to decrease their total generation in the North zone an equal amount in the North zone. 

· Deploying Non-Spinning Reserve Service (NSRS) in the Houston zone.

Each of these solutions has either been unsuccessful, or only partially successful,  or had undesirable side effects.

Recently, the violation of security criteria is manifesting itself in the morning hours, possibly due to newer generating plants loading more rapidly in the North zone than units in the Houston zone. 

ERCOT is currently setting daily limits on the sum of four (4) 345 kV lines between the North and Houston zones to control the post contingency overload.  These lines are:


Jewett-Tomball


Jewett-THW


Gibbons Creek – O’Brian


Roans Prairie- Kuykendahl

ERCOT’s current process to control this loading is alternating unit specific deployments with instructions to QSE’s to increase total net portfolio deployment in particular zones.

ERCOT has created a zonal constraint for control of this congestion, which we will activate if all other methods of restoring a secure operating state fail.

Outages which may be effecting problem

For Tuesday June 3rd ERCOT was notified of 1857 MW of planned and forced outages in the Houston zone.  For Monday June 9th, ERCOT has been notified of 1329 MW of planned and forced outages in the Houston zone.  This suggests that the situation may be improving.

History of North-Houston Congestion Occurrences

· 5/8/2003 – 500 MW H
· 5/12/2003 – 1500 MW H

· 5/13/2003 – 1500 MW H

· 5/14/2003 – 300 MW H

· 5/18/2003 – 250 MW N/H

· 5/19/2003  - 200 MW N/H

· 5/20/2003 – 2500 MW N/H

· 5/21/2003 – 2500 MW N/H

· 5/22/03 – OOME individual units solved problem

· 5/23/03 – OOME individual units solved problem

· 5/24/03 – OOME individual units solved problem

· 5/25/03 – 300 MW N/H

· 5/26/03 – 600 MW N/H

· 5/28/03 – 300 MW N/H

· 5/29/03 – OOME individual units solved problem

· 6/01/03 - 300 MW N/H

· 6/02/03 – OOME individual units solved problem

discussion of Solution Alternatives

Transmission Reconfiguration

Centerpoint energy is evaluating reconfiguration of the lines from the Singleton corner area to Gibbons Creek, Jewett, Tomball, THW.  At this time, reconfiguration does not look promising. 

Create local constraints to control the North-Houston flow

ERCOT has created several local constraints in attempts to control this security problem.  Each of them has issued large numbers of unit specific instructions to various units, but ultimately proven ineffective, because the unit specific balancing energy deployment maintains energy equivalency after step 1 (zonal congestion solution) to hold the zonal deployment.

SPS

A Special Protection Scheme (SPS) which would trip offline one of the large generators in the vicinity of the north end of the constraint could be used to allow higher pre-contingency flows on the interface. When activated by a contingency, the SPS would lower the immediate post contingency loading to levels low enough to allow conventional (congestion management) control of line loading.   For instance, tripping Gibbons Creek at full output could reduce the post contingency loading on Gibbons Creek to O’Brian about 10 to 14%
 after the contingency outage of Jewett-THW and RNS-Kuykendhal double circuit.  With the agreement of the Transmission provider, such a special protection scheme, triggered by the loading of the Gibbons Creek to O’Brian line, may potentially allow post contingency loading of Gibbons Creek-O’Brian to be increased to ~1300 MVA
 if no additional constraint appears.
  ERCOT and Centerpoint Energy are investigating the possibility of applying Special Protection Schemes and possible line reconfiguration to increasing this limit. 

Other SPS’s are also being studied by Centerpoint Energy and ERCOT.

Procure/Deploy additional NSRS 

If ERCOT were to procure Non-Spinning Reserve Service (NSRS) as a zonal specific service, it could procure enough Non-Spinning Reserve Service in the Houston Zone to increase generation in this zone and offset the congestion problem with 30 minutes notice.  ERCOT has used Non-Spinning Reserve Service in the Houston Zone with some success in controlling this congestion when NSRS is available in that zone.

Current market design does not permit ERCOT to procure NSRS by zone.  

The board approved NSRS procurement methodology states that ERCOT will procure NSRS during the summer months when ERCOT’s high temperatures are projected above 92 degrees.  At the moment, these hours do not coincide with the hours of need for congestion management for this issue.

ERCOT could procure NSRS during additional hours to allow its use during the constrained (morning) hours, however, it would result in procuring ~1250 MW of system wide NSRS for only ~400 MW of effect on the constraint. (Based upon typical % scheduled in the Houston zone)

ERCOT is seriously considering such procurement.

Allow procurement of NSRS by zone

Protocol and software modification to allow procurement of NSRS by zone would assist in a more efficient solution to this problem than procuring 1250 MW reserve for a 400 MW effect.  If a protocol change were drafted today and presented to PRS on an urgent timeline, it would still be months before ERCOT had authorization to make a software change which would accommodate zonal specification of need, and procurement of NSRS.

For this reason, such a change is being given a low priority in evaluation of immediate measures.

Design some manual/automatic “pre-planned deployment” for control of North to Houston congestion.

ERCOT has discussed the possibility of defining a set of “pre-defined” unit redispatch’s with a large market participant in the Houston area.  At this time the response of the participant is not encouraging enough for ERCOT to pursue this suggestion.  It is his/her belief that zonal energy deployments (fleet dispatch instructions) provide the best combination of congestion relief and economic flexibility to the QSE and ERCOT.  ERCOT is not expecting to further pursue this option. 

Calculate a low enough South-Houston import limit to prevent N-H congestion.

It is theoretically possible to calculate a flow limit on the South-Houston CSC low enough to prevent a violation of the North-Houston import limit. If implemented ERCOT estimates the limit on South-Houston would be ~500-600 MW lower than otherwise calculated.

ERCOT does not expect to pursue this option.

Deploy responsive reserve (LAARS) bid into RRS in Houston zone 

LAAR’s bid into the RRS is specific to location.  Since the exact location of these LAARS are known, it would be possible to deploy only the LAAR’s procured in the Houston Zone. 

ERCOT has not pursued this option, believing it will provide minimal effect due to corresponding generation reductions by deployment of regulation services.

Create a CSC between the North and Houston Zones

ERCOT believes this is the optimal solution to this congestion problem. 

� These two circuits share towers.


� In this table, a MW number indicates the Maximum amount of net portfolio energy OOME.  An H alone indicates the net portfolio energy deployment was made in the Houston zone alone.  An N/H indicates the MW net portfolio energy deployment in Houston was matched by an equal and opposite portfolio energy deployment in the North zone. 


� From 1211 to 1054 based upon quick studies with simple assumed redistribution of generation in response to trip.


� The 1300 represents post contingency loading pre-SPS operation. Assumes that after SPS operation (Gibbons Creek unit trip) the post contingency loading would be ~1143 or 105% of emergency limits


� There is a possibility that voltage stability constraints will limit Houston zone import capability before this limit is reached. 





