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Overview

× Introduction

ÁThe objective

ÁThe challenges

ÁThe system

ÁOne machine

ÁWhy interconnect and what happens

ÁTerminology

× How it Happens: Time frames, Functions and Phenomenon

ÁTransient /Dynamic 0-100 seconds

ÁDaily

ÁShort ïterm 1 day to 18 months

ÁMid-term 1-5  years

ÁLong term 5-30 years

× Consequences, Outcomes and Take-aways



The Objective

×To deliver electric energy safely, reliably, and at the least 

cost to consumers.  

ÁSafety, reliability, and low cost form three sides of a triangle

ÁThis triangle is always in tension and always in flux

×At the generation and transmission system level, how is 

the objective accomplished?

ÁBy safely and cost effectively maintaining the Generation-Load 

Balanceò 24 by 7 by 52



The Challenges

× Electric energy production and delivery is a capital intensive 
undertaking

× Electric energy demand (Load) varies continually and continuously 
throughout the day

× Electric energy cannot be efficiently and effectively stored

× Generated energy must equal consumed energy at every moment of 
the day or night 

× And then life happens!



Mechanical Failures and Birds



Operator Error



Cars



Equipment Mis-Operates


