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ABSTRACT

Frequency control, as an ancillary service, is usually provided using
generation reserves. Modern generating units have special technical capabilities;
e.g. their governor operation mode can be selected to be either active or passive,
their ramp rate can be selected to be either normal or fast, etc. On the other
hand, there are some technical constraints; e.g. some generating units cannot
participate in primary frequency control at their capacity limits. In this thesis,
operational capabilities and constraints of generating units are incorporated in a
"simultaneous scheduling of energy and primary frequency control reserve"

problem.

To obtain the optimal scheduling, a heuristic iterative method -based on
genetic algorithm- is proposed. The impacts of capabilities and constraints on
scheduling are investigated through simulation studies. Simulation results
indicate that taking these capabilities and constraints of generating units into
account, not only reduces the total operational cost but also will end up with a

feasible solution, even in cases where previous methods fail.

In some generating unit, the ramp rate may be selected to be either normal
or fast. In this thesis, the impact of selecting the fast ramp rate of generating
units on electricity price and its volatility is investigated in simultaneous
scheduling of energy and primary reserve is also investigated. Simulation results
show that using this capability of generating units, results in reduction of both
the electricity price and its volatility. While, in minimum load condition, this
capability may not necessarily be effective, it will be very essential for peak load
condition. The effectiveness of this capability for medium load conditions

depends on load and the committed units.
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! Automatic Generation Control (AGC)
? Secondary frequency control

3 Secondary reserve

* Control area

> Tertiary reserve

® Under and Over frequency relays

’ Load shedding

¥ Generation tripping

? Independent System Operator
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! Vertical integrated structure
? Sequential schedule

3 Rational buyer

* Simultaneous schedule
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" Independent Power Plant (IPP)
? Full load
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! High and low energy fly wheels
? Super capacitors
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