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Dry Low NOx emission technology :

Feature of DLN Combustor

-In conventional diffusion type combustors, fuel is directly supplied to where combustion air is supplied.

-On the other hand, in premixed type combustor (Dry Low NOx combustor: DLN combustor) configuration

3

combustion air is supplied at the swirler portion. Since combustion air has strong swirl, fuel and air deeply
mixed. Therefore, quite few NOx generated in premixed combustion.

-In order to stabilize their flame, small amount of pilot fue! is supplied.

Conventional (Diffusion)

S

[ Features of DLN is as follows ]
(1) Pre-mixed combustion enables Low emission

(2) Small pilot fuel for flame stabilization
(3) Advanced cooling technology to reduce metal temperature

DLN (Pre-mixed)

(1) Pre-mixed
Main Nozzle

(2) Pilot Nozzle

o

(3) Advanced Steam
Cooling Circuit

Dry Low NOx emission technology ', 2

Principle of DLN Combustor

-NOx emission generated by combustion is dramatically increased by higher turbine inlet gas temperature.

-DLN (pre-mixed) combustion has high-Potential technology for low-NOx combustion.
Uniform and even combustion can be made by mixing the fuel and air uniformly before reaching to the
combustion zone, which enable the very low NOx emission combustion.

Conventional gDiffusiong

DLN (Pre-mixed)

AIR

-

- 1= /PREMIX
FUEL \— (_FLAME

PREMIX
NOZZLE

NOx (ppm)

@) FLAMMABLE RANGE

3 High
fo/’// Emission Diffusion
: i Combustion

/////
2
L //////
200 Y1)
24 %Z/;j/;‘

Low
Emission

Pre-Mixed
\. Combustion

Low+« AIR RATIO — High

NOx EMISSION CHARACTERISTIC




Introduction of DLN Combustor

Water Injection technology
-In fuel oil firing, NOx emission is higher than fuel gas firing because of local temperature of flame is higher .

-In order to reduce local temperature of flame and control NOx emission, water injection is supplied for DLN
combustor. The water injection flow rate is controlled according to actual gas turbine generator output.

Characteristics of the fuel oil firing Spray water functions as atomizing
optimization of the fuel oil

Fuel Gas

Blue Flame

NOx Characteristics
vs Water Injection

Local Temp: Low

NOx (ppm)

Local Temp of Flame (deg.C)

Local Temp: High/

Low«— Water Injection Ratio — High
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GE Power

Rachata Sankhavanija
Commercial Leader - Asia

25t Floor CRC Tower, All Seasons Place
87/2 Wireless Road, Lumpini, Pathumwan
Bangkok 10330, Thailand

26 July 2016

Gulf PD Company Limited

11" Floor, M. Thai Tower, All Seasons Place,
87 Wireless Road, Lumpini, Pathumwan,
Bangkok 10330 Thailand

Attention: Mr. Jirapat Archalaka
SVP Il - Engineering Department

Subject: GPD - Pluak Daeng Power Plant Project - Air Emission

Dear Sir,

GE are pleased to confirm that the following air emission limitations will be met by our proposed
combined cycle power plant from minimum generation load (375MW of net combined cycle block
output) to base load:

Gas firing operation:

NOx: not more than 59 ppmvd
SOz not more than 10 ppmvd
Particulate matter: not more than 20 mg/Nm3

Oil firing operation:
NOx: not more than 99 ppmvd
SOz not more than 20 ppmvd
Particulate matter: not more than 35 mg/Nm?

[Figures for NOx, SOz, and particulate matter are expressed at 25 deg.C, 760 mmHg, 7% O; and
dry basis.]

Sincerely yours,

Rachata Sankhavanija
Commercial Leader - Asia
GE Power - Gas Power Systems
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