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OPSIS is a Swedish company which develops, manufactures

and supplies total solutions for Ambient Air Quality Monitoring,  Stack 

Emission Monitoring and software tools for Air Quality Management.

Founded 1985, current turnover( 2016) ,  INR 1500 Crores

OPSIS is represented world-wide, with internationally accepted and 

approved products.

INTRODUCTION



MAJOR APPLICATION AREAS



ISO 9001
• Quality

ISO 14001
• Environment

ISO 17025
• Calibration laboratory

• Ackreditation laboratory

QUALITY AND 

ENVIRONMENTAL MANAGEMENT



Afer using Alternate Fuel for Combustion : 







Continuous Emission Monitoring

Methods

Techniques1. Dry  extractive
2. Wet-hot extractive
3. Dilution extractive

4. In Situ Probe Type—diffusion

5. In Situ Cross Stack Type—
Spectrometer in  A/C Room

•DOAS

•FTIR

•IR absorption

•UV absorption

•Chemiluminescense

•UV-fluorescense



Extractive Methods

Dilution extractiveWet-hot extractive
+ Ambient type analysers can be used
+ Sample is dry and clean
+ Low initial cost
- Requires correct dilution 
- Not suitable for monitoring low concentrations

+ Multigas analysers can be used
- Expensive
- Hot sample requires advanced heating systems
- Sensitive for power failures and high dust loads

Dry extractive

+ Low cost NDIR analysers can be used
- Not suitable with high dust loads
-Water removal changes the sample condition



In-Situ MethodsIn-Situ , Probe Type

In-Situ, cross-stack (open path)

+ Simple installation
+ Low cross interference sensitivity
- Limited number of gases can be monitored
- Some  models do not meet US EPA requirements
- Not representative sample
- Analyser stack mounted ( vibrations, temperature)

+ Reliable ( analyser not stack mounted ( OPSIS)
+ Representable sample
+ Meeting US EPA calibration requirements
+ TUV approved ( OPSIS)
+ Several hundreds of references world-wide
- Cross interference possible ( non-DOAS systems)



STORY OF 

INSITU PROBE TYPE ANALYSER

ON 1ST DAY 
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MORE CLOSER LOOK ON THE INSITU PROBE TYPE 

ANALYSER : SINTERED FILTERS WORKING ON 

DIFFUSION PRINCIPLE GETTING CHOKED !!!
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MECHANISM TO BRING THE ANALYSER TO GROUND 

LEVEL FOR CLEANING 
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CLEANING WITH HIGH PURGE AIR : 

UNABLE TO CLEAN IT PERFECTLY  
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MORE ADVANCED MANUAL CLEANING PROCEDURE 

WITH SCREW DRIVER & HAMMER 



In-Situ MethodsIn-Situ , Probe Type

In-Situ, cross-stack (open path)

+ Simple installation
+ Low cross interference sensitivity
- Limited number of gases can be monitored
- Some  models do not meet US EPA requirements
- Not representative sample
- Analyser stack mounted ( vibrations, temperature)

+ Reliable ( analyser not stack mounted ( OPSIS)
+ Representable sample
+ Meeting US EPA calibration requirements
+ TUV approved ( OPSIS)
+ Several hundreds of references world-wide
- Cross interference possible ( non-DOAS systems)
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UV analyser schematic
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Spectral Evaluation

Raw spectrum

Determining the 

difference between 

Z1 and Z2 curves gives

standard deviation.

After division by

4 and the matching

curve, a differential

absorption spectrum

System reference

spectrum

After division 

1 by 2

Broadband information

is eliminated by

matching curve.

Pre-recorded known spectrum for each 

gas stored in memory.

Z2 = C1X1 + C2X2 is calculated for best 

Match.

X1 X2Z1





WHAT CAN BE MEASURED  

Criteria pollutants

SO2

NO2

NO

O3

Aromatic HC

Benzene

Toluene

Styrene

Ethylbenzene

Xylenes

Cresols

Trimethylbenzenes

Monochlorbenzene

Dichlorbenzene

Smelling compounds

NH3

CS2

Trimethylamine

Formaldehyde

Acetaldehyde

Phenol

( Detectable in sub-ppb levels )

Toxic and exotic gases

Mercury ( Hg)

Phosgene ( COCL2 )

Chlorine Dioxide ( ClO2)

Chlorine ( CL2)

Sulfur Trioxide ( SO3) 

Hydrogene Fluoride ( HF)

Hydrogen Chloride ( HCL)

Hydrogene Cyanide ( HCN )

Methylisocyanate ( MIC)



INSITU CROSS STACK TYPE 



Multi-path Applications

One analyser monitors 6 Ducts





LD500 HARDWARE (CEM)

TUNEABLE 

LASER DIODE

ANALYSER



LD500

Cabinet

EM060L RE060L

Communication cable (< 2 km)

Laser fibre optical cable (< 1 km)

SYSTEM OVERVIEW, CEM



UP TO 8 MONITORING PATHS WITH ONE 

ANALYSER



Analyser software

Measurement screen

Conc = an averaged value of thousands of measurements

Dev   = standard deviation of concentration values

Light  = a light intensity value of each gas





In-Situ Methods Extractive Methods

+ No sampling system

+ Non-contact system

+ Normally multi-gas analysers

+ Low maintenance

+ Low operational costs

+ Long lifetime

- Initial cost

+Low initial cost

- High maintenance

- High operational costs

- Short lifetime

- Normally requires individual 

analysers



Gas Compounds : NO,NO2,( NOx), SO2,CO,CO2,NH3 H2O,HCL,HF 
HG,N2O,NO3,HNO2, BTX,+ 50 more compounds 

 Upgrade capability for future Gases : Mercury (New CPCB Requirement for 
Power Plants) possible 

 Cross Interference  : NIL 

Yearly once Calibration required  as the span drift is only  +/_ 4% per year

High Data Capture Rate  of 95-98% justifies meaning  of     Continuous 
Monitoring 

True Nox Monitoring Possible As DOAS measures Individually
NO & NO2 ( No Converter used) 

Ability to Measure both Ambient & Stack with Same Analyser

Power Consumption : 1/3 RD  OF  AN EXTRACTIVE SYSTEM







WILL DUST AFFECT THE 

CROSS STACK  DOAS 

SYSTEM?



RAINDROPS AND PARTICULATE MATTER

CAUSING SCATTERING OF LIGHT

Light from Emitter = 100%Light at Receiver = Less than 100%

Dust ,Aerosols,Droplets



DIFFERENTIAL ABSORPTION 

λ

I

λ

I

I1

I1

The Differential Absorption remains the 

same , whatever the total light level is !

I1/I2 (”Good” ) =  I1/I2(”Poor”)

I2 I2

”Good” light level ”Poor” light level



• EXTRACTIVE MONITORING INSITU CROSS STACK



Monitoring  AQM, CEM and Process using one analyser 

LD500/AR600



Emitter Receiver

The 

“Fastloop”

Concept

Bypass monitoring

NOT be mixed 

with traditional 

Extractive 

monitoring 

systems!

• No pumps

• No drying or 

filtering

• No change of the 

gas

conditions!

We do NOT 

change the gas 

content. We are 

just moving the 

measuring point!

FASTLOOP SYSTEM :The “Alternative” path
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Multiplexer , 6 paths

Optical fibre cables from 

the different ducts

One analyser monitors 6 

points





TEST AND APPROVALS 

1 U.S.--E.P.A.---ENVIRONMENTAL PROTECTION AGENCY ,U.S.A.

2 TUV ,GERMANY

3 MCERTS -SIRA CETRIFICATION SERVICES, U.K.

4 ENVIRONMENTAL MANAGEMENT CORPORATION,KOREA

5 NATA SCOPE OF ACCREDIATION, AUSTRALIA

6 PATTERN APPROVAL,CHINA

7 ALL-UNION METEROLOGY REASEARCH INSTITUTE,MOSCOW

8 BUREAU VERITAS, U.K.

9 UNDERWRITERS LABORATORIES INC,U.S.A.

10 C.N.R.INSTITUTO INQUINAMENTO ATMOSFERICO,ROME,ITALY

11 INERIS,FRANCE

12 ENVIRONMENT INSTITUTE,JOINT REASEARCH CENTRE,(ISPRA) ITALY

13 EMC,SWEDEN

14 ROMANIAN BEAURE OF LEGAL METROLOGY ,ROMANIA

15 UMEG ,GERMANY

16 METROLOGY INSTITUTE,BULGARIA

17 RUSSIAN APPROVAL AGENCY,RUSSIA

18 LATVIAN HYDROMETROLOGICAL AGENCY,LATVIA

19 BELARUS APPROVAL AGENCY --REPUBLIC OF BELARUS





SGS ANALYSER AR600 SO2 



SGS STACK  RECEIVER 



Approx 

routing of 

fast loop tube 
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COMPLETE  FAST  LOOP  CELL



KEMIRA SULPHURIC ACID 

PLANT,SWEDEN

Using Opsis since 1987 !



The Kemira plant

One analyser used for 

monitoring 6 locations !

No sampling system or 

gas conditioning!

In operation for almost 

20 years !



Some Smelter & Acid Plants using Opsis

Mount Isa Mines, Australia,  Cupper Smelter,  SO2, converter off gas, process control, 5 paths 

Western Mining, Australia, Zink/Cupper Smelters, Acid Plant,  SO2 process and emission, 3 paths 

Pasminco, Australia, Zink smelter, SO2 emissions

Kemira, Sweden , Sulfuric Acid Plant, SO2 process and emissions, 6 paths.

LG Nikko Old Plant, South Korea , Cupper Smelter off gases, Acid Plant, process and emission, 4 paths 

LG Nikko New Plant, South Korea , Cupper/Zink Smelter off gases, Acid Plant, process and emission, 4 

paths

Impala Platinum Springs, South Africa, Precious Metal  Smelter/ Refinery ,  SO2, SO3, NO, CL2, HCL, 2 

paths.

Amplats Waterval, South  Africa , Smelter off gases , acid plant , SO2, SO3, process and emission, 4 paths

Amplats ACP,  South  Africa , Smelter off gases , acid plant , SO2, SO3, process and emission, 2 paths

Fluorcid, Italy , Acid Plant, SO2, emission



POWER PLANTS



User Type No of systems First Inst. Year

Kansas Power & Light , US    Power Plant 9 systems 1991

Stockholm Energi, Sweden Waste/Power Plant 11 systems 1991

Public Service of Colorado, US Power Plant 17 systems 1991

Salt River project, US Power Plant 7 systems 1992

Electricity Supply Board , Ireland Power Plant 16 systems 1995 

Formosa Plastic Group,Taiwan Petrochemical/Power   40 systems 1997

Tenaga Nasional,Malaysia Power plant 14 systems 2004

China Light &Power ,Hong Kong Power Plant 2 systems ( 8 paths) 2005

KEPCO Tea An, Korea Power Plant 36 systems 2005

Some examples of  Power Plant references world-

wide



CEMENT PLANTS



Cementos APASCO, Mexico - SO2, NOx, CO, CO2, HCL, NH3, O2

Holdercim, Brasil - System 400 Ext. SO2, NOx, CO, Thermo - FID ( THC), O2

Cementos Caribe, Venezuela San Sebastian-SO2, NOx, CO, CO2, HCL, HF, HBR, O2, DURAG M300

Cementos Caribe Puerto Cumarebo- SO2, NOx, CO, CO2, HCL, HF, HBR, O2, DURAG M300

Cementos Boyaca, Colombia-SO2, NOx, CO, CO2, HCL, HF, HBR, O2, DURAG M300

HCB, Eclépens; Switzerland ( see report RAP-76 ) NOx, NH3, CO, CO2, HCL, HF, HBR,H2O, HG, 

BENZENE

HCB, Untervaz, Switzerland  NOx, CO, CO2, HCL, HF, HBR,H2O, BENZENE

Cement Origny, Rocheford, France , 1 system NO, NO2, SO2, HCl, CO, CO2, CH4, THC.

Cement Origny, Altkirch, France, 1 system NO, NO2, SO2, HCl, CO, CO2, CH4, THC.

Cement Origny, Lumbre, France , 2 systems NO, NO2, SO2, HCl, CO, CO2, CH4, THC.

Milburn Cement, New Zeeland, NO,NO2, SO2

Merone , Italy, NO, NO2, SO2, HCl, NH3, CH4, THC.

Alpha Cement, South Africa , NO,NO2,SO2, CO,H2O, BENZENE, TOLUENE, DURAG and more……

Some HOLCIM Cement Plants using Opsis



TYPICAL USERS

HOLCIM was the first Cement company to issue a global environmental monitoring  

requirement for all corporate plants in the world.

All plants worldwide plants  are reporting emission monitoring results to HOLCIM 

Technical Center , where data is investigated and used as quality control of the plants 

performance and operation

OPSIS is since long time the preferred  supplier of CEM systems for the HOLCIM 

group.  All HOLCIM plants must install CEM systems, and the brands accepted are  

OPSIS, ABB and SICK.

All of the mother companies plants in Switzerland are equipped with Opsis systems. 

LAFARGE, today the largest cement group in the world.Several CEMS from Opsis 

installed in 2004-2006.

Other Opsis Users are  Blue Circle, Heidelberg Cement,Siam Cement, and many more



Cementos APASCO, Mexico - SO2, NOx, CO, CO2, HCL, NH3, O2

Holdercim, Brasil - System 400 Ext. SO2, NOx, CO, VOC, O2

Cementos Caribe, Venezuela San Sebastian-SO2, NOx, CO, CO2, HCL, HF, HBR, O2, DURAG M300

Cementos Caribe Puerto Cumarebo- SO2, NOx, CO, CO2, HCL, HF, HBR, O2, DURAG M300

Cementos Boyaca, Colombia-SO2, NOx, CO, CO2, HCL, HF, HBR, O2, DURAG M300

HCB, Eclépens; Switzerland ,NOx, NH3, CO, CO2, HCL, HF, HBR,H2O, HG, BENZENE

HCB, Untervaz, Switzerland  NOx, CO, CO2, HCL, HF, HBR,H2O, BENZENE

Cement Origny, Rocheford, France , NO, NO2, SO2, HCl, CO, CO2, CH4, VOC.

Cement Origny, Altkirch, France, NO, NO2, SO2, HCl, CO, CO2, CH4, VOC.

Cement Origny, Lumbre, France , NO, NO2, SO2, HCl, CO, CO2, CH4, VOC.

Merone , Italy, NO, NO2, SO2, HCl, NH3, CH4, VOC.

Alpha Cement, South Africa , NO,NO2,SO2, CO,H2O, BENZENE, TOLUENE

Siam City Cement, Thailand , NO,NO2,SO2,CO,CO2,H2O,HF,HCL,VOC

TYPICAL GAS COMPOUNDS, HOLCIM



Emitter /Receiver after final absorption stage







Continuous Ambient Air Quality Monitoring

Methods Techniques

•Open Path 

•Extractive 

•DOAS

•FTIR

•IR absorption

•UV absorption

•Chemiluminescense

•UV-fluorescense



• POINT MONITORING OPEN PATH  MONITORING 





Fibre Optic Cable

Emitter Receiver

Analyser

NO2

O3

SO2

OPSIS TECHNIQUE



OPEN PATH  MONITORING 

1.Non sampling System means No 

Moving parts 

Hence  maintenance Zero/Min.



OPEN PATH  MONITORING 

2. Area Coverage : 500--2000 mtrs
(min 15mtr US EPA)





OPEN PATH  MONITORING 

3. High Data Capture Rate  of 95-98% 

justifies meaning  of Continuous 

Monitoring



OPEN PATH  MONITORING 

4. Single Analyser for Multi gases :

More than 30 compounds measured with 

a single Analyser



OPEN PATH  MONITORING 

5. Fence Line Monitoring possible only 

With the open path Technology





OPEN PATH  MONITORING 

6.Representability of Sample : 

Big Area



OPEN PATH  MONITORING 

7.No moving Parts hence very less

Maintenance.



OPEN PATH  MONITORING 

8. Yearly once Calibration required 

as the span drift is only +/_ 4% per year



OPEN PATH  MONITORING 

9. Multiplexing facility for 

Monitoring with 6 paths



OPEN PATH  MONITORING 

10. Cost Of Ownership in 5 Years : 

Cheaper when compared to Extractive 

Analysers



OPEN PATH  MONITORING 

11.Monitoring of many Criteria 

Gases and Smelling Compounds. BTX



OPEN PATH  MONITORING 

12. Ability to Measure both Ambient & 

Stack with Same Analyser





Multi-path Applications

One analyser monitors 6 points



OPEN PATH  MONITORING 

13. Future Up gradation Possible 

for more gases / more paths



OPEN PATH  MONITORING 

14.Linearity : Better than Extractive 

Analysers



OPEN PATH  MONITORING 

15. US EPA

TUV APPROVED (19 AGENCIES

ACORSS WORLD)



OPEN PATH  MONITORING 

16. ANALYSER HAS GOT BUILT IN 

LOGGER.



OPEN PATH  MONITORING 

17. POWER CONSUMPTION : 

1/3 RD OF  AN EXTRACTIVE SYSTEM





CONVENTIONAL VERSUS OPEN PATH



• POINT MONITORING OPEN PATH  MONITORING 



SO2 PM10

NO2 PM2.5

OZONE Lead

Ammonia Benzopyrene

Benzene Arsenic

CO Hg Nickel





TSP/PM10/PM2.5/PM1.0

Worlds only combined Beta monitor and 47 

mm diam. filter sampler

Temperature controlled inlet ( TS200)

Direct calibration of the monitor using 

gravimetric weighing of sampled filters

Allows full lab analysis of filters

Up to 80 days unattended operation

Remote control via RS232/modem

US EPA Equivalent method 

European Reference Method (EN12431)



Complete Automatic weather stations

Complete range of Data logger

Wide range of sensors

All the accessories for a complete installation

Many communication media options

Range of PC program availability

Complete range of sensor with analogue output to

measure all the meteorological parameters

NEVCO













CLOSE VIEW OF THE ANALYSERS ROOM.



Analyser software

Measurement screen

Conc = an averaged value of thousands of measurements

Dev   = standard deviation of concentration values

Light  = a light intensity value of each gas



SGS ANALYSER AR600 SO2 



CLOSE VIEW OF THE ANALYSERS ROOM.





TORONTO, CANADA

COPENHAGEN, DENMARK

ZÜRICH, SWITZERLAND

DÜSSELDORF,GERMANY

AIRPORT INSTALLATIONS

..and

Athens, Greece

Munich, Germany

Thessaloniki,Greece

Korfu , Greece

Rhodos,Greece

Geneva, Switzerland

Tunis, Tunisia

and more..



TORONTO, CANADA



TAJ MAHAL FRONT VIEW 



TAJ MAHAL SIDE VIEW WITH 
YAMUNA RIVER 



SELECTING LOCATION FOR OPSIS OPEN PATH AAQM STATION 



SITE SELECTION FOR OPEN PATH CAAQM STATION WITH Mrs.Padma , 
Head- Environment of NEERI,NAGPUR 
at TAJ MAHAL











CAAQM STATION INSTALLED

THE ANDHRA PETROCHEMICALS LTD

VISAKHAPATNAM

 CAAQM station of Open Path technology  

installed.

 Continuous monitoring of  SO2, NOx & SPM.

 Data being uploaded to APPCB website.

115



INSTALLED LATEST 

CONTINUOUS AMBIENT AIR 

MONITORING STATION

THE ANDHRA PETROCHEMICALS LTD

VISAKHAPATNAM
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Pattaya City,Thailand, installed 2006, NO,NO2,SO2,O3,BTX





Calibration

gas

Rotameter

(flow control)

Receiver Emitter with

Xe lamp

Calibration bench Gas valves

CALIBRATION KIT



Calibration bench

Receiver

Emitter with Xe lamp

Calibration cell in

light beam

Calibration cell

SETUP OF CALIBRATION BENCH



Analyser

+/- 15VDC

0-10VDC

0/4-20 mA

0/4-20mA Status

I/O

Ioman Signal Handling System ( Optional)

110/220-240 VAC

CM IM001 OM001 DM016

RS232

LAN

Enviman ComVisioner/Reporter

RS232, Alternative 1 RS232, Alternative 2 +3

RS232 or LAN

Plant DSC/PLC

RS232, Alternative 4 ( Cactus, ABDH, ModBus, Siemens 3964R, Comli)

SIGNAL/COMMUNICATION





WEB TRANSFER WT256 IN AQM 

APPLICATIONS



Data Acquisition and Validation

Emission calculations, Presentation and Reporting

Advanced analysis of data

Dynamic Emission Database

GIS and Dispersion Modelling

Air Quality Forecasts

Export to Intranet/ Internet

SOFTWARE TOOLS



•COMPLETE  AQM, CEM SOLUTIONS

•QUALITY ASSURANCE AND CONTROL FUNCTIONS

•DATA PRESENTATION, VALIDATION AND REPORTING

•TRAINED AND EXPERIENCED DISTRIBUTORS

OPSIS OFFER  YOU :

























PHENOMENON

 When particles impact the sensor 

probe  or pass nearby, they transfer 

their charge to the metal probe

 The charge is measured and amplified  
and converted to mA signal 

 The mA signal output correlates to  the 

mass flow of solid particles 

DUST FLOW



S305 – Stack Monitor

 Automatic range set up

 Automatic drift compensation
 Linear monitor for stack 

monitoring

 Used when calibration to mg/m3 
required

 Remote configuration using 
RS485

 Remote data collection (RS422)

 Self Zero Check 

 Self Span Check



SM 200





WTW Solutions for Online 
Effluent Quality Monitoring..

S SEKHAR SAHOO (GENERAL MANAGER )

April 10, 2015



Waste Water Monitoring 

and ControlpH

D.O.

ORP

NO3

NO2

PO4

TP

COD

TOC

BOD

NH4

TDS

SS

Tur

Flow

Level



WWW.OPSIS.SE >>

R.KISHOR KUMAR
Country Manager - Indian Operations
Mobile :+ 91 94440 33220 
E-mail : kishor@opsis.se
OPSIS AB,

NO.32,28TH STREET ,VAISHNAVI FLATS
THILLAI GANGA NAGAR
CHENNAI--600 061 ,TAMILNADU,INDIA
PHONE :00 91 44- 43588815

FAX NO. 00 91 44 22671773,
info@opsis.se, http://www.opsis.se

http://www.opsis.se/


OUR EXCLUSIVE DISTRIBUTOR IN INDIA 

SINCE 1999

www.nevcoengineers.com

www.nevco.co.in

NEVCO



THANK YOU 

FOR YOUR  

ATTENTION


