
  

Power generation from renewable energy has become an 

increasing portion of resources in many power systems. 

Specifically, the following new forms of renewable energy 

have already had high penetration, or are expected to 

have rapid growth, in the generation installations in many 

regions of world: 

 

 Wind 

 Solar 

 Biomass 

 Biofuel 

 Geothermal 

 Energy storage devices (batteries) 

 Ocean and wave 

 

Most of these renewables have unique characteristics that 

are very different from conventional generation. Special 

models and analytical techniques are required to assess 

their impact on system reliability and security, and to 

ensure an acceptable performance level. Powertech 

provides such technologies based on our DSAToolsTM 

software package and the dynamic security assessment 

approach implemented for many of our clients. 

Technical Challenges 

Planning and operation of a power system with high 

penetration of renewables are faced with a number of 

technical challenges. 

Characteristics 

 Renewables are often located in unpopulated 

remote regions that require long transmission. 

 Outputs may be unpredictable (e.g. due to a sudden 

drop of wind speed). 

 New generation technologies are adopted which 

may be non-synchronous, or even non-rotary. 

 Few voltage and frequency regulation capabilities are 

usually available. 

 The operation of renewables may be very sensitive to 

certain system conditions, such as low voltages. 

Modeling 

 Equipment from different vendors can vary widely. 

Standard simulation models are generally not available, 

so customized modeling is required. 

 It is critical to include functions in the models for 

relay/protection, reactive compensation, etc. 

Security monitoring 

In addition to conventional voltage and transient stability, 

the following system performance indicators are required 

for security monitoring under credible contingency 

conditions in the near real-time horizon: 

 Damping of electromechanical oscillations. 

 Transient voltages for voltage recovery after a fault 

clearance. 

 Transient frequencies. 

The ultimate objective is to maximize the utilization of 

renewables while ensuring system security that is measured 

by various types of stability, feasible power transfers, MW 

and MVAR reserves, etc. 




