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Effects of Combustor Stages on M501J Gas Turbine Combustion
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*Korea East—West Power Co.-"Hoseo University

Abstract

Most of gas turbine combined cycle power plants are located in urban areas to provide peak load and

district heating. However, NOx(nitrogen oxides) of exhaust gas emission from the power plants cause

additional fine dust and thus it has negative impact on the urban environment. Although DLN(dry low NOx)

and multi—stage combustors have been widely applied to solve this problem, they have another critical

problem of damages to combustors and turbine components due to combustion dynamic pressure. In this

study, the effect of different fuel ratio on NOx emission and pressure fluctuation was investigated

regarding two variable conditions; combustor stages and power output on M501J gas turbine.
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[Figure 1] NOx—combustion dynamics characteristics[3]
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[Figure 2] NOx emission characteristics [5]

12

10 4

i P
94 - =
8]
] [/ —— L \ll

Peak to peak
pressure fluctuation
[kPa]

O =2 N WO N
NN

0 50 100 150 200 250 300  fully premixed
[mm]

Tue\

[Figure 3] Pressure fluctuation of pre—mixed flame [6]

2. A9 & T

[Figure 4]+ A3l M501J 7EAERIS] A7)
S5 el ™ [11], [Figure 5] thid 914719
/b 3laS 3alsler 74015}
ATl M501T 7FAERE &2 320MWHo] ™
ok (Main—A/B, Tophat, Pilot—A/B)2] 167] HA7]
2, B13}9d2] Pilot—A glefli= B o &3 glukd i v
218 Ag-319itt). [Figure 4] o142} o] 1719] 4719
S5 gakalde] Pilot—ASt <& 3%l
Pilot—B7} 9131, =1 o &3t 319 © 2 57)]2] Main—A

ﬂHN' 031

rlr

9} 370€] Main—B x=Z©°] 310 sHof|A] AL = 16
7N¢] Top—hat &= 7% o] Ut} ST ARH]ES
Pilot®} Tophat =l 2Ja] g% 3 Main—A/B:= A%
sto] WIgES = o] Qith

Tophat Nozzle

Fuel Gas 1 ] Inner combustion nozzle
frophatl ™ | 1 — X Outer combustion nozzle
Fuel Gas | ]
(Main)

Pilot Nozzle

Fuel Ga;

(Pilot) > C
Fuel Gas_b‘ I
(Main)

[Figure 4] M501J gas turbine combustor stages and flow[11]
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<Table 1> Combustor dynamic pr. limit (kPa)

Frequency | Pre—

[tems (H2) alarm Alarm | Limit
Band 1 Low 5~30 3 4 8
Band 2 | Mid 1 30~70 12 15 17
Band 3 | Mid 2 70~110 12 15 17

Band 4 |Mid 3—-1| 110~140 12 15 17

Band 5 |Mid 3—-2| 140~200 12 15 17

Band 6 High 200~500 7 8 12

Overall 0~500 - - -
Band 7 | HH1 | 500~1200 8 10 12
Band 8 | HH 2 |1200~2500 8 10 12
Band 9 | HH 3 |2500~3400 2 2.5 3
Band10 | HH 4 |3400~4200 1 1.5 2
Bandll | HH 5 |4400~5000 1 1.5 2
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