Application 1

» “Nueva Renca” combined cycle power plant

Process description

\‘ Boiler _/é\j

— Steam turbine 170 MW Steam
. turbine
— Gas turbine 200 MW
1 Gas turbine
Boiler System Steam turbine
g - Feedwater Stea,'m
_ — turbine
Economiser A
-+ Steam from HP turbine
Reheater > Reheated steam
- Superheated steam
Air Superheater
e v
Drum
Fuel O L
isers
Combustion
chamber Condenser

Gas Turbine

Fuel —p
Combustor
Air —
Turbine
Compresor |, Exhaust

gas

Simulator tests

* The simulator tests includes:
— Open-loop tests
— Closed-loop tests using PI controllers




Simulator tests

* Boiler: Open-loop
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Simulator tests

* Boiler: Closed-loop
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Step response in L*. Controlled variables
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Simulator tests

 Steam turbine: Open-loop
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Simulator tests

 Steam turbine: closed-loop
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Step response in P*. Controlled variables
7 Simulator tests
11
£ 08 * Gas turbine: open-loop
o
1
0955 50 100 150 200 250 300 wa Ttout
time (sec) Fd
" .| Gas Turbine P
10 N
é wis gcNOx
e 9
=
8
70 50 100 150 200 250 300
time (sec)
T 14
Step response in Fd
Simulator tests
1150
€ 100 .
F 1050 / * Gas turbine: closed-loop
1000
3,09(107 2 4 6 8 ﬁme1fsfec 12 14 16 18 20
g 96 ——»{TTou TTout ———
é 4
o Fd d Pmech
3 0 2 4 6 8 10 12 14 16 18 20
time (sec)
= »{gNOx geN »
§91.5
§ 91I pemux Gas Turbine Gas Turbine M
E] Controller
0. 0 2 4 6 8 10 12 14 16 18 20
time (sec)
5 16

i *
Step response in Ty, *. Controlled
variables
1150, T T T T T
€ 1100
=1
£ 1050
H /
10
Q .7 50 100 150 200 250 300
aa 10 time (sec)
2339 f\ﬁ
2
é 3.38
o
3.37
0 50 100 150 200 250 300
o1 time (sec)
E
2908
5
Z 906
0 50 100 150 200 250 300
time (sec)




