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(An Intelligent Control Method for Optimal Operation of a Fuel Cell Power System)
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Abstract

A fuel cell power plant is a very complex system which has various control loops with some non-linearity.
For control of a fuel cell power plant, dynamic models of fuel cell stacks have been developed and simplified
process flow diagrams of a fuel cell power plant has been presented. Using such a model of a Molten Carbonate
Fuel Cell (MCFC) power plant, this paper deals with development of an intelligent setpoint reference governor
(I-SRG) to find the optimal setpoints and feed forward control inputs for the plant power demand. The I-SRG
is implemented with neural network by using Particle Swarm Optimization (PSO) algorithm based on system
constraints and performance objectives. The feasibility of the I-SRG is shown through simulation of an MCFC
power plant for tracking control of its power demand.

Key Words : MCFC Power Plant, Setpoint Reference Governor, Feed Forward Control, Load Tracking,
Plant Efficiency
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Table 1. Control Loops in the SCDP

Control ) Setpoint .
Regulated Quantity Actuation (u;~uy)
loop (r1~110)
1 | Stack Temperature 1,250[°F] Air Flow Valve
) Stack Differential 0012 psia Booster Blower
Pressure Speed
Stack RU Back
3 «“ a 20.1 psia Regular Valve
Pressure
RU Inlet Fuel Superheater
4 Load Dependent
Temperature Bypass
Steam Drum Feedwater Flow
5 109 ft3
’ Level (Volume) Valve
Steam Drum . Pressure Relief
6 50 psia -
Pressure Valve
7 Natural Gas T0CF] Fuel Preheater
Temperature Bypass
Natural G:
8 atural s Load Dependent Flow Valve
Flow
Steam i
9 Load Dependent Flow Valve
Flow
Plant DC Power
10 Load Dependent PWM
(Inverter Current)
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