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Operating Characteristics of 5SMW Class Gas Turbine
Engine for Power Generation
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ABSTRACT

Operating characteristics of DGT-5 being developed by Doosan Heavy Industries & Construction Co.,
Ltd. for power generation service was evaluated. Starting behavior was improved by a series of tests
to investigate the effect of various fuel schedule and several combination of bleed valve control. The
engine showed stable operation without any instability of compressor in the full operating regime
covering from start-up to load conditions. If there is a rapid change of load in the condition of
synchronization to Grid, the engine can be controlled stably based on the analysis of dynamic

responses of the engine to an rapid load change and a sudden load rejection.
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Table 1 Design Specification of DGT-5

30, 3.3kV

Starting
System

ATV 71 » ====11 | Filter

Parameters Value Unit . I } RS =
Ambient Temperature 288.15 K N - o/uzg :éi >E—‘|'fr°>‘°' @ q;wm
Barometric Pressure 101.3 kPa Generacor Lo -
Relative Humidity 60 % v L® : ' ‘ hesr
IR EoP  MoP I
Compressor* Pressure Ratio 14 - > -
Turbine Inlet Temperature 1377 K R
Exhaust Gas Temperature — K Fig. 1 Schematic of Doosan gas turbine test cell
Inlet Air Flow Rate 21.35 kg/s
Lower Heating Value 49300 KJ/kg 22 AR 54 A9
Rotor Speed 12840 | rpm A AE e M3t dAA, 7HETFIEAA
Gearbox Output Power 525 MW o 571 2 A, g e REARE
Thermal Efficiency 32 % SO A FQa37] "ol ATEEY EFve
* 10 stage of axial and 1 stage of centrifugal type 22U & e A Jdg5 A H +
HRl A F7bel mE AR 7bE 54 & A
Ao Ak S Sld SMWHE £F 7N < T8 #rista, gdd 299 5] F71
AL FWE A ok % dm 2AF N89S T A 242 A4
3 JheEu AR gus FAE el san)
base model?l DGT-5 % 7/ &5 5 2HA A Figure 2= DGT-5 %9 A5 22 WHAES
S JpTEa gle vk IaTIE AF B AW AE 542 NS dZA CASE A
g 2ds wEA wele v W A ¢} CASE BY Al¥ =& Table 29 #th
A&7l A% dSAAE FAFeEH HeH CASE B9| 7% CASE AcllA vrepd <l 7h<:
A A% AU A% AUE BEE B2 A% =ge wgos Ha AzeB 14 SEr
[1]. DGT-5& 7|A%3}, peak shaving, B % oA 8 FT7MES WHSHUIL bleed valve

Tl 58 & A=F e, AAA
4L Table 17 zgt}

E =EdAe FASITAE) AN g <
DGT-5 A Al Axle] A& 547 F3a ¢d &
goll el 71&sk st

2. 845 NE
21 A1 A

FRAFTAE)2 M Azl de A
AEE AF8] AT AA HZE AL 755}
R Fig. 12 A AHl Aol Az
o] €934 H%, 2 $54, &5 54, w7
7t AR, #8AEY A, dRAEY Ae

S s 5AS st 24
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Fig. 2 Starting behavior enhancement by an
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Table 2 An example of the starting behavior improvement

Parameters CASE A CASE B
Starting motor power (Kw) Py same as CASE A
Acceleration rate of starting motor frequency (Hz/s) 71 same as CASE A
Time to activate igniter (sec) T Ty same as CASE A
Ignition fuel (kg/h) W Wi Cr*Wy
1" A C*Ay
, 2™ A same as CASE A
Fuel acceleration rate (kg/h/s) - samo as CASE A
th An same as CASE A

Use only in an

PH; same as CASE A
emergency
PH, Close at a certain rpm Always Closed
Bleed valve open/close control* PH; Close at a certain rpm same as CASE A
PHy Close at a certain rpm same as CASE A
PHs Close at a certain rpm same as CASE A
PHs Close at a certain rpm Always Closed

of et 9EE FE ¢
Us &g+ e A
}%}\)\q— 75“1,]—2(:} OE‘ }\]%
A Hl AEAZE o 2% BESTh

DGT-5& %%7] 979 IGV(Inlet Guide
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Fig. 3 Engine operating line covering from

start-up to load operation
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Fig. 4 Dynamic response of the engine to a rapid
load change

— 333 —



Power

E L’»% Load rejection to FSNL condition
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L FW(} rise (1.45%) due to a sudden load rejection
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Fig. 5 Engine characteristics with a sudden load

rejection
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