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I.
Foothills Area 2010 Summer Assessment

See the following Table 1 for a summary of transmission problems, the contingencies causing the criteria violations (listed in decreasing order of severity for each violation), and possible corrective actions to mitigate the violations.  The listed load shed mitigations pertain to the most severe contingency and were determined with load levels at 105% summer peak and CBT generation at 60MW.
II.
Purpose

The purpose of this study is to assess system performance for System Intact initial conditions of the 2010 summer operating season to ensure system reliability according to NERC Standards TPL-001-0 through 004, and to determine corrective actions to mitigate criteria violations.

III.
Foothills Planning Group
The Foothills Planning Group consists of representatives from Platte River Power Authority (PRPA), Tri-State Generation & Transmission (TSGT), Western Area Power Administration – Rocky Mountain Regional Office (Western) and Xcel Energy/Public Service Company of Colorado (PSCo).

IV.
Scope

The study area is shown in Exhibit 1.  All loads in Zones 706 & 754 with the exception of Rawhide & Pawnee station service and large customer loads with high load factors (~120MW) were scaled.  See Exhibit 2 for a list of all loads in the study area. See Exhibit 3 for a PRPA Loads and Resources Summary.
V.
Assumptions

1. Loads are represented at the high-voltage busses.

2. PRPA detailed representation with substation transformers and low-voltage bus loads are not used in this study.  However, power factors have been adjusted for high-voltage bus representation.

3. Voltage criteria violations on the transmission system are of more concern at load busses than at non-load busses.

VI.
Criteria

Category A – System Normal

“N-0” System Performance Under Normal (No Contingency) Conditions (Category A)

NERC Standard TPL-001-0

Voltage:


0.95 to 1.05 per unit

Line Loading:


100 percent of continuous rating

Transformer Loading:

100% of highest 65 (C rating

Category B – Loss of generator, line, or transformer (Forced Outage)

“N-1” System Performance Following Loss of a Single Element (Category B)

NERC Standard TPL-002-0

Voltage:


0.92 to 1.07 per unit (PRPA)





0.90 to 1.10 per unit (all others)
Voltage Deviation:

6% per unit (PRPA & TSGT)
Line Loading:
100 percent of continuous rating or emergency rating if applicable

Transformer Loading:

100% of highest 65 (C rating

Category C – Loss of Bus or a Breaker Failure (Forced Outage)

“N-2 or More” System Performance Following Loss of Two or More Elements (Category C)

NERC Standard TPL-003-0

Voltage and Thermal:
Allowable emergency limits will be considered as determined by the affected parties and the available emergency mitigation plan.  Curtailment of firm transfers, generation redispatch, and load shedding will be considered if necessary.

Voltage Deviation:

10% per unit (TSGT)
Category D – Extreme Events (Forced Outages)

“N-2 or More” System Performance Following Extreme Events (Category D)

NERC Standard TPL-004-0

Voltage and Thermal:
Evaluate for risks and consequences. If applicable, use allowable emergency limits as determined by available emergency mitigation plan.  Curtailment of firm transfers, generation redispatch, and load shedding will be considered if necessary.

VII.
Procedure

Start with the WAPA annual OTC study base case 10hs3bp_r1.sav which originated from the WECC-approved 2010HS3 operating base case and update with changes from the Foothills Planning Group members.

Run all Category A and B contingencies and certain Category C and D contingencies using the matrix routine written for contingency analysis. 
 Assess system performance according to NERC standards. 
Solution methods are as follows:

	
	Pre-contingency
	Post-Contingency

	Area Interchange Control
	Off
	Off

	Phase-Shifter
	Lock
	Lock

	TFMR LTC
	Adjust
	Adjust

	Switched Shunt Reactor/Capacitor
	Adjust
	Lock

	DC Taps
	Adjust
	Adjust


Determine corrective actions for mitigating any criteria violations.

Powerflow analyses are for System Intact initial conditions.  Prior Outage initial conditions analyses were not performed.

See Exhibit 4 for a description of the study procedure, Exhibit 5 for the study base case Python change file, Exhibit 6  for PRPA system one-line diagrams of the study base case at summer peak loads, Exhibit 7 for the monitored busses and branches for criteria violations, and Exhibit 8 for the simulated forced outage contingencies.

VIII.
Results

At summer peak conditions with Colorado Big Thompson (CBT) Generation at 60MW the TOT flows are:

	Path (Actual Flows)
	Load (% Summer Peak)
CBT Generation = 60MW

	
	105%
	100%
	90%
	80%
	70%

	TOT3
	
	
	
	
	

	TOT5
	
	
	
	
	

	TOT7
	
	
	
	
	

	TOT7A
	
	
	
	
	


Results show that CBT generation greatly influences the Foothills Area and helps improve system reliability when it is utilized. The CBT Project is managed primarily for water purposes and the electric generation is a secondary benefit. Additional generation may not be available and is not guaranteed in time to avoid/mitigate system condition criteria violations. If additional CBT generation were available, the amount of time that the resource can be provided is limited to a maximum of two hours. It is important for operators to be ready to take additional action, up to and including shedding load, upon requesting additional CBT generation.
results
See Exhibit 9 for steady-state thermal, voltage, & voltage deviation matrix study results at the 60%, 70%, 80%, 90%, 100%, and 105% of peak load scenarios.

IX.
Conclusions

conclusions
Exhibit 1 
Exhibit 2 
Exhibit 3 
Exhibit 4 
Exhibit 5 
Exhibit 6 
Exhibit 7 
Exhibit 8 
Exhibit 9 
� PRPA analyzes and evaluates Category C and D contingencies that would produce more severe system results or impacts based on the Transmission Planners knowledge of the system and engineering judgment. The rationale for selection considers facilities at significant substations, large generation stations, and lines involved with large bulk transfer paths, common rights-of-way, common structures, and shared circuit breakers. PRPA’s transmission system consists of 115kV and 230kV facilities. All Category C contingencies for PRPA 230kV facilities and select PRPA 115kV facilities are simulated. The PRPA 115kV Category C contingencies not selected have less severe system impacts since they are located within local load-serving areas.
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