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Power Plant Representation

Objectives

Operating and planning decisions are made based on system studies –powerflow, voltage stability, dynamic simulations and short-circuit analysis.  These studies rely on models to predict power system response to disturbance events specified in the reliability criteria. Optimistic models and un-represented operating practices can result in unsafe operating conditions, such as occurred on August 10, 1996 in the Western Interconnection. On the other hand, pessimistic models and assumptions can unnecessarily restrict transmission paths and create an artificial congestion, thereby inhibiting open-market generation access. Therefore, having realistic models is very important to ensure reliable and economic power system operation. 

Our goal is to have generator models reasonably representing power plant response to system disturbances (such as voltage and frequency deviations and oscillations), and adjustments in power and voltage schedules. 

The power plant response depends on: (a) equipment characteristics and control settings, and (b) power plant operating practices and conditions. While equipment can be represented accurately with mathematical models and its response is generally predictable, operating practices and conditions are varying and their predictability involves a degree of uncertainty. Therefore assumptions must be made on “most likely” power plant operation in the future. The model data should be representative of actual generating equipment augmented with information on plant operating practice. 

Generation equipment testing is not the goal, but rather one of the vehicles for obtaining model data. Testing alone does not accomplish the above goal as fairly evident from WECC experience.  There are other approaches for obtaining and validating required power plant data that can also reduce the scope of intrusive testing in most cases. These include power plant inspections, getting nameplate and design data, reviewing control settings, simple non-intrusive testing, documenting power plant operating practices and on-line monitoring. It is expected that these approaches will result in better model data at lower cost to the power plant owners. 

The objectives of this document:

a) establish clear requirements for power plant data and information needed in system studies – powerflow, voltage stability, dynamic simulations and short-circuit analysis;

b) establish clear requirements and provide examples of what information should be presented as evidence of model validation;

c) provide minimum performance measures for generator controls;

d) provide guidance to power plant owners on meeting data requirements;

e) provide guidance to control areas on power plant performance monitoring and validation.

