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Optimal Exhaust Temperature Control Strategy Considering
Operation Safety of Gas Turbine

LI Lei, LI Yacong, FANG Aibing
(ENN Energy Power Technology (Shanghai) Co. , Ltd. , Shanghai, China, Post Code; 201306 )

Abstract; Exhaust temperature control is a key factor in ensuring the stable and safe operation of gas tur-
bines. To address the issue of gas turbine overheating during base load operation caused by fluctuations in
the calorific value of gaseous fuels, three exhaust temperature control strategies based on the synergy of
feedforward and feedback control were proposed. Taking the ENN POWER E135 micro gas turbine gener-
ator set as the research object, a joint dynamic simulation model of the gas turbine and exhaust tempera-
ture control was established. An fitness function was designed considering the stability of the unit, and
the optimal parameters for the three exhaust temperature control strategies were determined using the par-
ticle swarm optimization ( PSO) algorithm. By comparing and analyzing the unit response characteristics
under 10% and 20% in fuel disturbances for three control strategies, which were validated through real
machine testing. The results show that the exhaust temperature control strategy based on single-stage com-
pensation is the most effective. Under base load conditions, this strategy enables the unit to effectively re-
spond to fuel disturbances within the range of 0 — 10% , meeting the operational boundaries for calorific
value fluctuations in gas turbine applications and enhancing the operational safety of the unit.
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Fig. 1 Schematic diagram of gas turbine structure
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Fig. 2 Schematic diagram of dynamic simulation model of gas turbine
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Fig. 3 Flowchart of parameter optimization of exhaust

temperature control strategy
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Tab. 1 Parameter optimization result of exhaust temperature

control strategy
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Fig. 4 Response characteristics of the unit under

10% fuel disturbance
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Fig. 5 Response characteristics of the unit under

20% fuel disturbance
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Fig. 6 Comparison of the actual turbine exhaust temperature

and the measured value from the thermocouple sensor
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and 10% fuel disturbances
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