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DONGWOO OPTRON has a mission statement to development and prod
most advance technology and quality control system.

DONGWOO OPTRON Technology
for Flue Gas Monitoring System

The DONGWOO OPTRONIS products support
industrial FGMS process throughout the world.

Power Plant
Incinerator
Cement
Chemical Oil & Gas

Flue Gas Analyzer
NOx, SOx, NHs, CO, COz, Oz, Dust, HCI
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® ® ® Flue Gas Analyzer

Flue Gas Analyzer Application

Application
1. Power Plant
SOx, NOx, NHs, CO, Oz, Opacity, Dust, Flowmeter, Temperature

2. Incinerator (Waste Recycling)
HCI, NOx, CO, O, H20, Flowmeter, HF, SOx, Opacity, Dust, Temperature

3. Cement SOx, NOx, CO, O, HCI, HF, Dust, Flow meter, Temperature

4. Chemical Oil & Gas VOC, CO, NOx, SOx, O2, H20, Flowmeter

5. Metals & Steel Production  CO, CO», SOx, NOx, HCI, O, Flowmeter, Temperature
6. Glass & Ceramic  CO, NOx, SOx, O, H20, Flowmeter, Temperature

7. Pulp & Paper  SOx, H.S, Flowmeter, Temperature

8. Maritime  NOx, SOx, COz, Oz, Flowmeter, Temperature

* CEMS, AMS, TMS Process (For example — Power Plant)
o Stack
» De—NOx System[SCR, SNCR]
* De—S0x System[FGD]
—_— NOx, SOx, Oz, CO, Dust, * EP(Electrostatic precipitator, ESP)

Flow meter, Temp. . .
Sta:/ * Boiler[Combustion control]

Inlet: NOx, O:

stream and cooling
water circuits

DeliOx reactor el 02, CO, Opacity

Boiler -"‘% = -

generator £+
turbine s\

Outlet:
SOX, O:

" Inlet: Dust
”~ Outlet: NOx, NHs, O:
L flue gas desulfurization
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”DONGWOO OPTRON Co., Ltd.

Flue Gas Analyzer Measuring

Principles

In=Situ Gas Analysis

¢ Continues and quick response

¢ No need sampling
Direct monitoring

¢ Simple installation
¢ Quick response time

¢ Low effect from the
Humidity and Dust

Composition
Probe + Analyzer + Local Panel

Extractive Gas Analysis

e Optimized analyzer module
composition for measuring gas

e Sampling line

* Need to preprocessing device

* Good maintenance and easy
operation

e Mainly use to Stack application

¢ Applicable to SCR application in
according to ambient dust condition

Composition

Sample Probe + Sampling line +
Preprocessing Device(Gas sampler) +
Analyzer(Rack Mount) + Local Panel

Heated tube
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® ® ® Flue Gas Analyzer

DGA-X [NOx, SOx, NHs Analyzer]

DGA-X Multi Gas Analyzer

[ o NETE T

]

Power  100~240VAC, 50/60Hz
Power Consumption main 500W

Gas Temp (550 °C

Ambient Temp —20°C ~ 55°C

Gas Pressure =+ 60 hpa (611 mmH0)
Dust 30g/m’

Analog Output 2 Channel 4~20mA
Digital Output 4 Channel

RELAY Output 4 Channel

BEehlsl B83.0 °C

Digital Input 2 Channel
System Response Time {5 second
Resolution NOx / SOx : 0.1 ppm, NHs : 0.01 ppm

List Specification

Measuring SOx, NO,NO2, NHs (Multi Gas Analyzer)
Principle UV Absorption
Structure In—situ
Display 7" LCD Monitor
RS232-422—-485 / TCP—IP Via Ethernet
Communication (Applied of Digital communication)
HART Communication
Measuring Range
NOx 0~40, 0~150, 0~~200, 0~~500, 0~1000, 0~~2000 ppm
SOx 0~100, 0~200, 0~500, 0~1000, 0~3000 ppm
NHs 0~10, 0~20, 0~50 ppm
Repeatability (1% FS Linearity (1% FS

DGA-X
Multi Gas
Analyzer

Features

Principle of In—situ /
UV DOAS

+ No need sampling/

Direct monitoring

+ Quick response time

Low maintenance costs
No interfere of dust and
humidity

Practicable of Remote
calibration

SOx, NOx, NHs multi—time
measuring
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”DONGWOO OPTRON Co., Ltd.

GGA-70 [0 Analyzer]

GGA-70
O: Analyzer

Features
* In—situ type
Zirconia Sensing
* No need sampling / Power  100~240VAC, 50/60Hz MEAS. WAINT.  CALB
Direct monitoring Power Consumption 300W (Max) —— —
* Quick response time Gas Temp {550 °C =
« Low maintenance costs Ambient Temp —20°C to 55°C e
* No interfere of dust and Gas Pressure = 250 kpa
humidity Analog Output 2 Channel 4~20mA
* Practicable of Remote Digital Output 4 Channel
calibration RELAY Output 4 Channel

Digital Input 2 Channel
System Response Time {5 second
Oxygen Concentration 0.001 to 100 vol% O2

List Specification

Measuring 02

Principle Zirconia Sensing
Structure In—situ

Display 4.3" LCD Monitor

RS232—-422—-485 / TCP—IP Via Ethernet
Communication (Applied of Digital communication)
HART Communication

Measuring Range

02 0~25%, 0~100 vol% O2
Sensor o
Heating Temp 50 °C
Repeatability (1% FS Linearity (1% FS

www.dwoptron.com 7



® ® ® Flue Gas Analyzer

LCD-80 [Dust-Opacity Analyzer]

LCD-80 DUST-OPACITY Analyzer

100~240VAC, 50/60Hz ] e
Power Consumption 300W (Max)

Power

Gas Temp
Ambient Temp
Gas Pressure

Measuring Range 0~5,000mg/m*

Analog Output
Digital Output
RELAY Output
Digital Input

System Response Time

List Specification

(550 °C
—20°C ~ 55°C
—50 hPa to +30 hPa

Concentration

450. 3

(mg/m3)

Omet0, 000 T
2 Channel 4~20mA

4 Channel

4 Channel

2 Channel

{5 second

MALF.

Measuring Dust
Principle Light Transmission measurement
Structure In—situ (Cross—duct type)
Display 4.3" LCD Monitor
RS232-422—-485 / TCP—IP Via Ethernet
Communication | (Applied of Digital communication)
HART Communication
Measuring Range
Transmission 100~0%
Opacity 0~100%
Extinction 0~25
Repeatability (1% FS Linearity (1% FS

LCD-80
DUST-OPACITY
Analyzer

Features

* Principle of In—situ /
(Cross—duct type)
Laser transmission type

+ No need sampling/
Direct monitoring

* Quick response time
« Low maintenance costs

* No interfere of dust and
humidity

8 Dongwoo Optron Products Guide



”DONGWOO OPTRON Co., Ltd.

PGA-90 [Flowmeter]

PGA-90
FLOWMETER

Featu res "“\u\_ //

* In—situ type

+ Pitot tube

+ Quick response time

* Low maintenance costs

+ Transmit of real—time PGA-90 FLOWMETER
measuring value of flow

velocity in stack & duct Power  100~240VAC, 50/60Hz
) ﬁiali:ulitlonbof Density Power Consumption main 200W
uctuation
Y Ambient Temp —18°C ~ 60°C

temperature, pressure, _
atmospheric condition Dynamic pressure  2.5~254 mmHz0 18 i 75 m / S
Atmospheric  500~1100 hPa SUN——

Analog Output 2 Channel 4~20mA
Digital Output 4 Channel
RELAY Output 4 Channel
Digital Input 2 Channel

System Response Time {5 second
Accuracy 0.5% F.S

List Specification

Measuring Range

— Velocity 0~50 m/s
— Atmosphere Pressure 500~1100 hpa
— Stack Temperature 0~300 °C
— Dynamic Pressure 0~250 mmH20

www.dwoptron.com 9



® ® ® Flue Gas Analyzer

RSM-60 [CO/ CO- Analyzer]

RSM-60
CO-CO:

“'* . | Analyzer
ﬂm y

Features

DUNGWUQ uPTRON

+ Sampling type
« Composition with
Gas sampler

+ Applied of digital

RSM-60 CO-CO: Analyzer

Power  88~264VAC, 50/60Hz BT communication function
: " s | for new environmental

Display 7 LCD Touch Panel co 3895 pom CEEE requiation

Power Consumption 300W Max s |

Gas Pressure  3bar (3000kpa) CO: 11.50 % =

Analog Output 2 Channel 4~20mA ==

Digital Output 4 Channel
RELAY Output 4 Channel
Digital Input 2 Channel

List Specification
Measuring CO—CO:2
Principle NDIR
Structure Extractive (Sampling Type)

Measuring Range(MAX) | CO 0~5000PPM, CO. 2~25 VVOL/%
Digital communication | LAN(TCP/IP), RS232/ RS485/ RS422/ USB2.0

Ambient Temp —20~ 460 °C
Ambient Humidity 0~95% RH
System
Response Time (5 second
Repeatability (1% FS Linearity (1% FS
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”DONGWOO OPTRON Co., Ltd.

DSM-X [NOx, O]

DSM-X
Extractive
Gas Analyzer

Features

Qnuuewu;,upmou

« Sampling type
« Composition with

Gas sampler :
. Applied of digital DSM-X Extractive Gas Analyzer
communication function Power  88~264VAC, 50/60Hz psmx &
for new environmental Display 7" LCD Touch Panel NO 504 PPM =
reguiation Power Consumption 500W Max NO2 25 ppm N
Gas Pressure  800~1200mbar 02 43 % =
Analog Output 2 Channel 4~20mA =

Digital Output 4 Channel
RELAY Output 4 Channel
Digital Input 2 Channel

List Specification

Measuring NOx, Oz ( Multi Gas Analyzer )
Principle UV(NOx) / Paramagnetic, Zirconia (O2)
Structure Extractive (Sampling Type)

NOx 0~1000 ppm
0. 0~25 Vol %

Measuring Range(MAX)

External input USB
RS232—422—485 / TCP—IP Via Ethernet
Communication (Applied of Digital communication)

HART Communication

Repeatability/Linearity +1%FS / £1%FS

System Response Time | {5 second

www.dwoptron.com 11



® ® ® Flue Gas Analyzer

DSM-XG [NOx, SOx, O-]

, DSM-XG
o - | Extractive

- l"|

: - Gas Analyzer
| g

Features

DONGwgg OPTRON

+ Sampling type
« Composition with Gas

sampler
DSM-XG Extractive Gas Analyzer + Applied of digital

communication function
rower 88~264VAC, 50/60Hz for new environmental
Display 7" LCD Touch Panel

Power Consumption 500W Max ::_: :_:': ::: regulation
Gas Pressure  800~1200mbar o2 45 o
Analog Output 2 Channel 4~20mA
Digital Output 4 Channel
RELAY Output 4 Channel

Digital Input 2 Channel

List Specification

Measuring NOx, SOx, O> ( Multi Gas Analyzer )
Principle UV(NOx, SOx) / Paramagnetic, Zirconia (Oz)
Structure Extractive (Sampling Type)
Measuring Range(MAX)
NOx 0~1000 ppm
SOx 0~2000 ppm
02 0~25%
External input USB
RS232—-422—485 / TCP—IP Via Ethernet
Communication (Applied of Digital communication)

HART Communication
Repeatability /Linearity | + 1% FS / + 1% FS
System Response Time | (5 second
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”DONGWOO OPTRON Co., Ltd.

DSM-XT [NOx, SOx, 02, CO]

DSM-XT
Extractive
Gas Analyzer

Features

« Sampling type

« Composition with Gas
sampler

 Applied of digital
communication function
for new environmental
regulation

[E Emum«mw

DONGWUOQPTRO
DSM-XT Extractive Gas Analyzer

Power  88~264VAC, 50/60Hz

Display 7" LCD Touch Panel NOx 505 PPM
Power Consumption 500W Max S02 275 PPM NN
Gas Pressure 800 ~ 1200mbar co 751 PPM .=
Analog Output 2 Channel 4~20mA o2 125 % -
Digital Output 4 Channel ESEEET

RELAY Output 4 Channel
Digital Input 2 Channel

Measuring NOx, SOx, O, CO (Multi Gas Analyze )
Principle gl\r/é(l;lr?;( OSS)X), NDIR (CO) / Paramagnetic,
Structure Extractive (Sampling Type)
Measuring Range(MAX)
NOx 0~1000 ppm
SOx 0~2000 ppm
CO 0~2000 ppm
02 0~25 %
External input USB
RS232—-422—485 / TCP—IP Via Ethernet
Communication (Applied of Digital communication)
HART Communication
Repeatability/Linearity | + 1% FS / + 1% FS
System Response Time | ¢ 5 second

www.dwoptron.com 13



® ® ® Flue Gas Analyzer

LSM-30 [HCL]

LSM-30
~ Extractive
i Gas Analyzer
| W]

Features

« Sampling type
« Composition with Gas

sampler
+ Applied of digital
LSM-30 Extractive Gas Analyzer communication function
for new environmental
Power 88~264VAC, 50/60Hz LSM-30 regulation

Display 7" LCD Touch Panel
Power Consumption 200W Max
Gas Pressure  800~1100 mbar
Analog Output 2 Channel 4~20mA
Digital Output 4 Channel

RELAY Output 4 Channel

Digital Input 2 Channel

List Specification

Measuring HCI

Principle Tunable Diode Laser Spectrometry (TDLS)

Structure Extractive ( Sampling Type )

Measuring Range(MAX)
HCI 0~100 ppm
External input USB
RS232—-422—485 / TCP—IP Via Ethernet

Communication (Applied of Digital communication)

HART Communication
Repeatability/Linearity +1%FS / £1%FS

System Response Time {5 second
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”DONGWOO OPTRON Co., Ltd.

Certification

Muti—gas analyzer
Certification (SOx,NOx)

0. gas analyzer Certification
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® ® ® Flue Gas Analyzer

Certification

Flow—meter Certification Research Institute Certification
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”DONGWOO OPTRON Co., Ltd.

Certification

Program Registration Certification
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® ® ® Flue Gas Analyzer

Certification

Qualified supplier certification by Qualified supplier certification by
KOMIPO(Korea midland power) KOSEP(Korea south east power)
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KOSPO(Korea southern power)
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”DONGWOO OPTRON Co., Ltd.

Reference

Reference IISt 2011=12 | Dangijin thermal power #1~#8 8EA SOx, NOx
2012—03 | Boryeong thermal power #1~#2 2EA SOx, NOx
2012—04 | Jeju thermal power #2 1EA SOx, NOx
2012—05 | Hadong thermal power #1~#8 8EA SOx, NOx
2012—07 | Korea environment Corp 1EA SOx, NOx
2012—12 | Samcheonpo thermal power #5 1EA SOx, NOx
2013—-06 | Buk—pyeong thermal power #1~#2 4EA SOx, NOx

SCR
2011—12 | Taean thermal power # 1,3,5,6 16EA NOx
2012—-08 | Dangijin thermal power #5 2EA NOx
2012—11 | Yeongheung thermal power#3, #4 4EA NOx
2012—12 | Samcheonpo thermal power #3, #4 4EA NOx
2013—04 | Samcheonpo thermal #3, #4 4EA NOx, NHs
2013—04 | Taean thermal power #2, #4 8EA NOx
2013—05 | Hadong thermal power#5, #8 8EA NOx
2013—05 | Taean thermal power #8 4EA NOx
2013—12 | Samcheok Green power #1, #2 16EA NOx
2013—12 | Samcheok Green power #1, #2 8EA NOx, NHs
2013—12 | Samcheok Green power #1, #2 16EA 02
2014—-01 | Hadong thermal power #1, #2 4EA NOx
2014—-05 | Pyungtak thermal power #2 4EA NOx
FGD

2009-07 | Ulsan thermal power #6 1EA Sox,
2010-03 | Dangjin thermal power #1 1EA SOx
2011-12 | Hadong thermal power #1, #3 2EA SOx
2012—05 | Hadong thermal power #2 #4 #5 #6 4EA SOx
2012—12 | Samcheonpo thermal power #3, #4 4EA SOx
2013—10 | Ulsan thermal power #2 2EA SOx
2014—04 | Dangijin thermal power #9, #10 12EA SOx
2014—04 | Dangjin thermal power #9, #10 4EA 02
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