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1. INTRODUCTION

The purpose of this study is to help CCPG Transmission Planners meet selected Standards and Criteria set forth by the North American Electric Reliability Corporation (NERC) and the Western Electricity Coordinating Council (WECC) via a coordinated planning process. This transmission system performance assessment will help assist in meeting the requirements for NERC Standards TPL-001, TPL-002, TPL-003, and TPL-004. It is the responsibility of each Transmission Planner or Planning Authority to ensure that they are in compliance with NERC Standards.  This study may not completely fulfill compliance requirements, and parties may have to supplement this information with other system analyses. It is also recommended that entities document the results of these studies in a separate annual “Compliance Assessment” document to use for auditing purposes. It is the responsibility of each of the CCPG study participants to review the base cases, contingency lists, and study results that pertain to their transmission system facilities. The base case review should focus on existing facilities, planned system upgrades, planned outages, forecasted system loads, and projected firm power transfers to ensure that accurate system models are utilized in the studies. 
The 2010 study will consist of load flow, transient stability, and voltage stability analyses. The study will focus on near-term 2014 Light Autumn and 2015 Heavy Summer loads, and long-term 2010 Heavy Summer load scenarios. The study area will consist of the CCPG footprint, including the states of Wyoming and Colorado, and can be electrically described as the area bounded by Yellowtail to the north, the DC ties at Rapid City, Stegall, Sidney and Lamar to the east, TOT1A and Jim Bridger to the west, and TOT2A to the south. This study is generally completed annually, or as system conditions warrant. 

__________________________________________________________________________

2. SYSTEM MODELS

The transmission system models will be developed from models prepared by the Western Electricity Coordinating Council (WECC) to conduct assessments for the near-term (years one through five) and the longer-term (years six through ten) planning horizons.  The three base cases utilized for this study will originate from the 2015 heavy summer loading case (15hs2), 2014 light autumn (14la1), and the 2019 heavy summer loading case (19hs1a). The CCPG study participants will review these cases to ensure accurate load, generation, and topology modeling.  The cases will include both existing and planned facilities.
In the steady state analysis all Bulk Electric System (BES) high voltage (>= 115kV) bus voltages and non-radial branch flows in the CCPG area will be monitored for criteria violations.  

The transient stability cases will include the detailed Sidney DC tie, Stegall DC tie, and Rapid City DC tie models.  All BES facilities (>= 115kV) in the study area will be monitored for low voltages and major generating units in the area will be monitored for stability.

The study will be performed using PTI PSS/E version 30.3.0.

____________________________________________________________________

3. CRITERIA

System performance will be measured against criteria set forth by NERC, WECC, and CCPG. Regional voltage criteria are documented in the CCPG Rocky Mountain Voltage Coordination Guidelines (VCG).

a) Steady State - System Intact

Based on the VCG, voltages are maintained between 1.05 p.u. and 0.95 p.u.  Transmission line and transformer loadings will be flagged if their flow exceeds 100% of the continuous rating. Reactive shunt device switching and transformer tap adjustments are enabled.  Phase shifters and area interchange adjustments are disabled.  

b) Steady State - Contingency

Category B – Based on the VCG, voltages are generally maintained between 1.10 p.u. and 0.90 p.u. Platte River Power Authority’s (PRPA) minimum bus voltage is 0.92 p.u. at load busses.  Transmission line and transformer loadings will be flagged if their flow exceeds 100% of the continuous rating. Allowable emergency limits will be considered as determined by the affected parties and the available emergency mitigation plan. Automatic reactive shunt device switching is enabled. Transformer tap, phase shifters, and area interchange adjustments are disabled. 

Category C – Based on the VCG, voltages are generally maintained between 1.10 p.u. and 0.90 p.u. PRPA minimum bus voltage is 0.92 p.u. at load busses.  Transmission line and transformer loadings will be flagged if their flow exceeds 100% of the continuous rating. 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. Automatic reactive shunt device switching is enabled. Transformer tap, phase shifters, and area interchange adjustments are disabled. 

Category D – 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.

c) Transient Stability

NERC Standards require that the system remain stable for Category A, B, and C disturbances.  

The WECC Disturbance – Performance Table of Allowable Effects on Other Systems  has the following requirements:

Category B: Any transient voltage dip must not exceed 25% at load buses or 30% at nonload buses.  The dip also must not exceed 20% for more than 20 cycles at load buses.  Frequency must not drop below 59.6 Hz for 6 or

more cycles at a load bus.

Category C: Any transient voltage dip must not exceed 30% at load buses or 30% at nonload buses.  The dip also must not exceed 20% for more than 40 cycles at load buses.  Frequency must not drop below 59.0 Hz for 6 or

more cycles at a load bus.

d) Voltage Stability

The established WECC voltage stability criteria for acceptable real power (MW) margins are as follows: 5% for Category A and B, 2.5% for Category C, and 0% for Category D outages.
_______________________________________________________________
4. PLANNING STANDARDS AND MEASUREMENTS

The following procedures will be used for both the near term 2014 LA and 2015 HS loading base case, and the long term 2020 HS loading base case.  

All normal operating procedures and the effects of all control devices and protection systems will be modeled.  The effects of any BES equipment planned to be out-of-service during the critical demand levels are modeled.  All projected firm transfers are modeled per the WECC base case detail.  Reactive power resources are included in the model to ensure adequate reactive resources are available to meet system performance.

Category C and Category D contingencies are those that would produce more severe system results or impacts based on Transmission Planners knowledge of the system and engineering judgment.  The rationale for selected disturbances considers the following: large bulk transfer paths, significant substations, large generation stations, transmission using common right-of-way (ROW), common structure, and breaker configuration/line location in selected substations.
TPL-001
N-0 System Performance

(NERC Category A Outages)

Steady State: 
The case will be checked for system intact criteria violations.

Transient Stability: 
A non-disturbance case will be run.

TPL-002
N-1 System Performance 
(NERC Category B Outages)

Steady State:
The NERC Category B outage list will consist of all single branches in the CCPG study area operated at 115 kV or greater, plus the following major generating units in the CCPG area; Cherokee4, Comanche3, Pawnee, Rawhide, MBPP1, Nixon, Craig1, DJ4, and Wyodak.  

Transient Stability:
A list of Category B faults will be created by the CCPG study participants to meet the requirements of the WECC/NERC standard. 

TPL-003
N-2 System Performance 
(NERC Category C Outages)

Steady State: 
A list of Category C outages will be created by the CCPG study participants to meet the requirements of the WECC/NERC standard.  

Transient Stability: 
A list of Category C faults will be created by the CCPG study participants to meet the requirements of the WECC/NERC standard. 

TPL-004
Extreme Contingency 

(NERC Category D Outages)

Steady State: 
A list of Category D outages will be created by the CCPG study participants to meet the requirements of the WECC/NERC standard.  

Transient Stability: 
A list of Category D faults will be created by the CCPG study participants to meet the requirements of the WECC/NERC standard.  

__________________________________________________________________________

5. VOLTAGE STABILITY 

The voltage stability study consists of a PV analysis of the system contained within the TOT3/TOT5 area. The TOT3/TOT5 area will be considered to be south of TOT3, north of the Colorado/New Mexico border, east of TOT5, and west of the east/west interconnect boundary. Load within the TOT3/TOT5 area will be scaled up, area generation will be held constant, and power will be imported into the area until the collapse point is detected. The voltage stability margin will be calculated by comparing the TOT3/TOT5 area load in the initial base case to the scaled area load determined at the collapse point.  The NERC Category A, B, C and D forced outages will be analyzed.  The prior outages of major TOT3/TOT5 area generation facilities will be considered.  Separate results for the prior outages of Comanche #3, Cherokee #4, and Pawnee #1 generation units will be provided.  For each generator prior outage other TOT3/TOT5 area generation will be redispatched to make up for the lost generation.  The established WECC voltage stability criteria for acceptable real power (MW) margins are as follows: 5% for Category A and B outages, 2.5% for Category C, and 0% for Category D outages. The voltage stability analysis will include both the near-term light and heavy summer and the far term heavy summer load scenarios.
__________________________________________________________________________
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