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A study has been conducted for a 60 kW PEMFC (proton exchange membrane fuel cell) distributed power generation sys-
tem, which provides electricity and heat energy for architectural buildings. A power generation system model was estab-
lished based on the dynamic flow of masses and an electrochemical reaction process. To meet the requirements of the sys-
tem for power generation efficiency and stable operation and to take into account the specific features of multi-parameter
nonlinear and fimm dynamic wupling, during the control design of the system, one will no longer focus on a specific pa-
rameter, but pay close attention to the coordinated operation of the system as a whole. Though the simulation of the typi-
cal power demand of fifteen families in a day a dynamic simulation test was performed of the system. The results of the
test indicate that the proposed control scheme for the system is feasible and an optimal search of the working points en-
ables the system to response adequately to a wal-time loading. Moreover, single neuron-element Pl decoupling controllers
can at all times ensure a stable operation of the system under ideal pressures and humidity conditions. All the above can
sewve as a guide for the further design optimization of the system as well as for its development and applications. Key
words: poton exchange membrane fuel cell (PEMFC ), distributed power generation, dynamic simulation, coordinated
control, single neuron PI decoupling contwol, optimal search

PID = Optimization of PID Controllers of a Boiler-turbine Coordi-
nated Control System Based on a Genetic Algorithm| ., | IXUE Ya-li, LI Dong-hai, LU Chong-de (Key Labora-
tory on Electric System and Power Generation Equipment Control and Simulation Affiliated to the Themal Energy Fngi-
neering Department under the Tsinghua University, Beijing, China, Post Code: 100084 ) /lournal of Engineering for
Thermal Energy &Power. — 2006, 21(1). —80~ &3, 87

The design of an effective boiler-turbine coordinated control system is of major significance for enhancing the thermotech-
nical automation level of power plants. With respect to the boiler-turbine control system of a thermal power plant the au-
thors have proposed a parameter optimization method for a genetic algorithm-based multivariable PID wntwller. By utiliz-
ing the general-use framework provided by a genetic algorithm a global optimization of the control parameters was condu ct-
ed under a specified control system structure and controller format. The proposed method features a global-parallel optimi-
zation and is taiget-function oriented. A simulation study carried out by comparing with a generalized ZN setting method
has shown that the dynamic performance of the coordinated control system after optimization has been markedly improved.
Moteover, it can be easily extended to parameter optimization under other contwol schemes, displaying the feasibility and
usability of the method under discussion. Key words: genetic algorithm, PID controller, boiler-turbine coordinated con-

trol

= A Robust Tuning Method for the Parameters of a Coordinated Con-
trol System| , | [ TIAN Liang, IIU Xin-ping, YU Xi-ning, et al (Automation Department, North China University
of Electric Power, Baoding, China, Post Code: 071003) Ifoumal of Engineering for Thermal Erergy & Power. —
2006, 21(1). —84~87

Afier the linearization of a simplified nonlinear dynamic model for a 330 MW unit a robust controller was designed by uti-
lizing a loop-shaping H.- method. Thwough a search optimization by using a genetic algorithm it has been found that robust
controllers with better pefformance indexes are distributed within a specific space. The robust contoller was decomposed
into a control matrix and decoupling matrix. The principle of its decoupling was found to be as follows: in case of distur-
bances occurring at the governing valve of a steam turbine it is necessary to supply additional fuel to the boiler as rapidly
as possible and avoid an overshoot of the thottle pressure ahead of the turbine. In compliance with this principle a simple
single-direction decoupling is designed and the PID cntwoller is tuned using a elevant engineering method. The transfer
function of the PID controller is very similar to that of the low-order item of a robust controller. Simulation experiments
have demonstrated that the coordinated control system designed by using the above method possesses relatively good dy-
namic characteristics and wbustness. Key words: coordinated control system, wbustness, PID control, parameter tuning
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