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Vigier Ciment Péry

JCF Wildegg

All Cement Plants

JCF Cornaux

All Cement Plants are
equiped with OPSIS
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MONITORAMENTO DA POLUICAO ATMOSFERICA
-FONTES DE EMISSOES-QUALIDADE DO AR

OPSIS Gas Monitoring Systems
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METODOS E TECNICAS

Metodos de Amostragem Técnicas Analiticas

In Situ - Sem coleta de amostra  *sDOAS

* No local — termopar FTIR
* Feixe luz “Cross Stack” IR absorption
» Open path (Wikipedia) UV absorption
*Amostragem extrativa *Chemiluminescense
\Wet-hot extractive *UV-fluorescense
Dry extractive *TDL
Etc....
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Sistema de Medicao de Gases em Fontes de Emissao

SISTEMAS EXTRATIVOS

Extracao de Amostra
Transporte de Amostra
até Instrumentos
Condicionar a amostra para sua analise
Analisadores
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Sistema de Medicao de Gases em Fontes de Emissao

SISTEMAS EXTRATIVOS: DILUICAO
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SISTEMAS NAO-EXTRATIVOS

« NAO HA EXTRACAO: Os gases ndo tem
contato e ndo atacam 0s sensores




TECNOLOGIA OPSIS DOAS
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Sistema de Medicao de Gases em Fontes de Emissao

SISTEMAS NAO-EXTRATIVOS: DOAS.

VANTAGENS:

« Podem medir com precisao SO,, NO,,
NO,;, NO, SO,, Hg*, NH;, Benzeno, CH,,
CO, CO,, Phenol, Formaldeido, HF, HCI,
etc.

 Homologados e certificados por: TUV,
EPA, SIREP, NPL, INERIS, EUROPEAN §
RESEARCH CENTRE, CNR. Etc. -»

« Unicos multiparamétricos certificados por
TUV para todos os gases, incluidos HF.




What Happens in the Computer?
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What Happens in the Computer?

1. Once the data has been collected, the raw spectrum is stored in the computer’s
memory.

2. First the raw spectrum is compared with a zero-gas spectrum. This has previously
been registered with no absorption gases present and is used as a system reference.

3. After division by the zero-gas spectrum, the total light absorption between the
transmitter and the receiver is obtained. This result is caused not just by the gases that
are present but also by e.g. dust in the atmosphere or dirty optics. The task now is to
separate the light absorption of the gases from other influence.

4. To do this, the system takes advantage of the fact that only gas molecules will cause
rapid variations in the absorption spectrum. The slow variations, which give rise to the
gradient on the absorption curve, result from a large number of known and unknown
factors. Their influence can be eliminated completely by matematically matching a curve

which does not follow the rapid variations in the spectrum.




What Happens...cont'd

5. After a new division, all that remains are the rapid variations. For the remaining
calculations, the logarithm of the curve is taken, which turns the curve upside down. A
differential absorption spectrum has now been obtained. This spectrum is a
combination of the various gases present between the transmitter and the receiver at
the moment of detection. In the example this is called Z.

6 X 6-7. The gases that absorb light in this wavelength range are already known, and a pre-
recorded reference spectrum for each gas is stored in the computer’s memory. In this
example there are only two gases, called X and X. The task is to determine the
proportions of X and X that combine to give the best match for Z. The system achieves
this by very rapidly creating a new curve out of the sum of the two reference spectra,
varying values until the best correspondence is achieved.

Xz The equation the computer uses can be expressed as CX + CX = Z, where C and C are
the proportions of each gas. From C and C it is then possible to calculate the current
/L concentrations.

8 8. Finally, the result is checked by determining the difference between the measured and
the calculated curves (the shaded area). Every measurement result can be stated with a
standard deviation. The more reference curves stored in the computer’s memory, the more
accurate the result of the calculation will be. Even if there should be some unknown

interference, the computer evaluates the gases it is programmed for.




Typical Wavelength Intervals

Formaldehyde
BTX,Phenol
Hg Clz, ClO2
O3
AR500/AR600
NO,NH3 SO, CS> NO2 Analyser
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Span and Zero Calibration — AQM
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Automatic Calibration — CEM
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CALIBRATION

Manual span and zero bench calibration

Calibration cell
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CALIBRATION KIT
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Performance Data (typical data which may vary depending on application)

Com- Max. Lowest measu- Min.detectable  Zero drift Spandrift  Linearity Max.lengthof  Hardware
pound measurement rementrange quantities (1 m path, (permonth, error fibre opticcable requirement
range accordingto  (monitoring path ~ max. per betterthan) (of measure-  (when monitoring
(1 m path)™ EN15267 1 m, measurement month)® mentrange, individual com-
time 30 sec.) betterthan)  pounds)®
ARG600/AR620 UV/IR DOAS Analyser
NO2 0-2000mg/m*  0-150 mg/m? 1 mg/m? £2 mg/m? +2% +1% 10m AR600/620
NO, 0-2000mg/m*  0-20 mg/m’? 0.5 mg/m? +1 mg/m? +2% +1% 200m AR600/620
S0, 0-5000mg/m*  0-80 ma/m’ 0.5 mg/m? =1 mg/m? +2% +1% 100m AR600/620
NH,= 0-1000 mg/m®  0-10 mg/m? 0.5 mg/m? +1 mg/m? +2% 1% 10m AR600/620
Hg*@ 0-1000 yg/m? 0-45 pg/m? 0.5 pg/m? +1 pg/m? +2% 1% 50m AR600/620
Hg™ 0-1000 ug/m* 0-45 pg/m? 0.5 pg/m? +1 pg/m? +2% +1% 50m ARG00
H;0 0-100% Vol. 0-30% Vol. 0.5%Vol. +1%Vol. +2% 1% 100m AR620
HCO 0-10000 mg/m* — 10 mg/m?® £20mg/m* £2% 1% 50m AR620
HF 0-1000 mg/m* — 5 mg/m? £10mg/m* £2% +1% 200m AR620
0O, 0-100% Vol. - 0.5%Vol. +1%Vol. +2% 1% 50m AR620
Benzene 0-1000 mg/m* — 1 mg/m? £2 mg/m? +2% 1% 25m AR600/620
Formaldehyde 0-1000 mg/m*  0-20 mg/m? 1 mg/m? +2 mg/m? +2% +1% 25m AR600/620
ARG650 IR DOAS Analyser
HCI 0-5000mg/m*  0-15mg/m* 0.5 mg/m? +1 mg/m? +2% 1% 50m AR650
co 0-10000 mg/m*  0-75 mg/m’? 3Img/m? +6 mg/m? +2% +1% 10m AR650
H;0 0-100% Vol. 0-30% Vol. 0.1% Vol. +0.2% Vol. +2% *1% 100m ARG650
HF 0-1000mg/m*  0-5mg/m? 0.2 mg/m? +04mg/m* 2% 1% 200m AR650
NH; 0-1000mg/m* — 2 mg/m? +4 mg/m? +2% 1% 200m ARG50
N;O 0-10000 mg/m*  0-100 mg/m® 2 mg/m? +4 mg/m? +2% 1% 50m ARG50
CH, 0-10000 mg/m*  0-15 mg/m? 0.5 mg/m? =1 mg/m? +2% 1% 100m AR650
o, 0-100% Vol. - 0.1% Vol. +0.2% Vol +2% +1% 50m ARG50
LD500 Laser Diode Gas Analyser
HCI 0-5000mg/m* — 0.5 mg/m? +1 mg/m? +2% 1% 500 m* LD500
co 0-100% Vol. - 0.1%Vol. +0.2% Vol. +2% +1% 500 m* LD500
H:0 0-100% Vol. - 0.1%Vol. +0.2% Vol. +2% 1% 500 m* LD500
HF 0-5000mg/m* — 0.05 mg/m? 0.1 mg/m* 2% 1% 500 m* LD500
NH; 0-5000mg/m* — 0.5 mg/m? 1 mg/m? +2% +1% 500 m* LD500
0O, 0-100g/m? - 0.1%Vol. +0.2% Vol. +2% 1% 500 m* LDS00
0, 0-21% - 0.1% Vol. +0.2% Vol. +2% 1% 500 m* LD500
CHs 0-10000 mg/m* — 1 mg/m? +2 mg/m? +2% 1% 500 m* LD500
Temperature 0-1400°C - 5°C +10°C +2% +1% 500 m* LD500
™ This data refers to a light path of 1 m. For longer paths the maximum range Is proportion-  *® For AR650 the same values are valid as maximum zero drift per year.
ally smailer. Products are avallable to create shorter paths In very wide stacks. * Laser and communication cables.
™ Maximum SO, concentration: 5 g/m’x m. « Recommended monttoring path length: 1to Sm.
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Opsis Software Packages

Analogue and digital
input/output interface

Alarms

Emission calculations
Data validation
Password security
Communication
Remote control
Graphic and numeric
presentation
Automatic reports

$tatistical
analysis




Software Products - EnviMan

Data Acquisition and Validation | .
Presentation, Emission |
Calculations | -
and Reporting, -

Advanced analysis
of data

Dispersion Modelling

Export to Intranet/ Internet




Presentation of AQM and CEM
Data

B Real-time data presentation.

A ORS

B User friendly interface

B |nstant feedback of the Air
Pollution Situation
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DATA PRESENTATION
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EMISSION CALCULATIONS

s02

MO

HO2

Hz0O

MHZ

Coz

oz
Temperature

H20 'y
02 diy

S0y
Pl Ot e
FH3 v
COZ wiv

Flue gaz flow

MO estim, emission
MO ermizsion

MOx spec. emizzion
S estin. emiszion
Sulphur emizzion

C spec. emission

MO0 penalty emis sion

MO emizzion [fee]
MO fee

G2P7

G2P8

G2P3

G2P10
G2F11
G2P12
G2P13
G2P14
G215
G216
G2P17
E2F18
2F15
G2P20
G2P2
G2P22
G2P23
G2P24
G2P25
G2P26
E
G228
G223
52F30
G2P31
2F32
G2P33
G2F34
G2P35
G2P36
G2P37
G2P38

Comcertration Stn 81 pathk 81 gas #2
Concentrationd Stn #1 path #1 gas #3
Concentrationd Stn #1 path #1 gas #4
Concentration Stn #1 path #1 gaz #1
Concentration Stn #1 path #1 gaz #5
Concentration Stn #1 path #1 gaz #E
Logger values Stn H1 ch H1

Logger walued Stn H1 ch H4

Mathernatics" 0.124"F10

b athematicss P13 7 [1-F16/100]

b athernatices P7AT-GTRTA00001-P1EA00)/1-P17£21170,
Mathernaticss [1.53P311-G1PEAO0)A1-P1E1 000471-F1
Mathemnatice! P11 2 [1-F1EA00] A [1-P17221) 1,316
Mathermnatics P12 2 (1-F16A100) /(1 -F1 7421 = 0.0503

Mathernatics” G1P1°PZ + GIP3G1PSF3/1000

Mathernatics" 0.22°F4+0,00001
Mathematics” 2 10°F1FP251000
Mathematicss P28/ P4/ 0L0036
Mathernatics P31

Mathernaticss 1. 4741225000
Mathermatice! P21 A P4 /000036

Mathernatics G1P28 * P4 = 0.0036
Mathernatics 2. 10°F13*P25/000
b athermatics! 5*F35

13.307 rma/Mm3
145 458 mgMNm?3
0.000 rmg/Mm3
58,366 g/Mni3
0.000 mgMm3
218640 g/Mm3
3151

76.627 'C

7.2 A

3397 %o
5.816 pprn ot
136504 ppm ot
0.000 ppra ot
14 H2% ot

54.024 kMm3to/h

20456 kath
24.086 kath
71.830 mg/Md
0.718 kash
0.718 kash
2143 mg/Md

83.802 kash

24.096 kath
120431 USD/h

12307 ra/Mm3
145 458 mgMm3
0.000 rmg/Mm3
58366 g/Mm3
0.000 mg/Mm3
218.640 g/Mm3
3151

TE.E27 'C

72T E

3397 %o
5.816 pprn ot
136504 ppm ot
0.000 pprn ot
143125 at

54.024 kNm3tolh

2014586 kath
24056 kath
71.830 mg/Md
0.718 kash
0.718 kash
2143 mg/M

83.8028 kath

24036 kigdh
120431 USD/h
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Automatic Reports

= Beport preview _ [O3] %]
Op=i= AB, Furoluml, Concenloalion swwmacy _:_I
OPSTS AR
Feport dawy 1958-09-22
Turulind Farulund Furulund Furunlund Furulund Turulund
S22 —onc, HOZ2 conc, 1212 conc., Benzens ., Tolu=sne. Formal—
Path 1 Zath 1 Path 1 Path 1 Path 1 deavde
Time [N]= P ] 1= 185 Jgom3 pg-m3 pa-m3 pgmd
oo:on 2.8 8. 4e 27,78 11.71 17.80 12.14
ul:uu 4.L3 b.Ak - 14 6% 17,44 11.54
0z:00 3.5 5.67 51. 32 12 .33 15. 77 11 .33
03:00 A7 i0.2C 373.01 11.39 15.20 11.04
04:00 E.%E 19 .24 i14.61 3.E8 15. 232 11.0%2
Oc: o0 734 19 6% 17 .42 3.99 14.11 11.27
Ne-0n 9. ra M4 37 39 B3 B 1N 3R 7 R9
07:00 6,23 35 .1¢ i0. 69 764 12.99 1. 81
og: o0 3.:0 35 .1z 31.84 7.53 16.33 1.78
0900 2.E0 32 .8¢€ 10,17 1.25 18.38 .99
1uU: Uy 2,55 27 .41 24. 62 4.1% 14,43 -0
11:00 3.10 24 Z2C 5274 11 .87 15.39 3.17
1z.00 3.C8 20 . 3¢ 7O.63 11.55 17.6% 323
1z2:00 2.1E 15.14 ;77.E2 12 .E1 17.13 11.8%8
14:00 1.%0 15 .4C 7g2.1¢c 11.21 1. 24 11.90
15-1Mn 1 %h 17 L% 74 N7 12 3R 1A 4N 11 728
16:00 1.E7 20.47 71.05 11.17 18.80 3 .95
17:00 1.%6 20 8= 71.97 11 .47 17. 85 3.83
18:00 1.53 26.11 34,96 11.71 18.67 3.65
149:Uu ek 16 .61 Z@.BU 1L.¥4 15.14 11.83
20:00 l.E2 12.54 39,77 11.91 L. 88 1L.61
21.00 1.44 12 .21 57.81 12 .38 16. 21 11.21
22:00 1.%71 12.21 23.72 12.38 1e.10 11 .28
22:00 1.EE 2.82 TE. 42 11 .&E 15. 21 11 .82
Mean 3.16 13 .8¢t 20, 25 11.87 l6. 66 .67
Max 9.C9 35 .1t 78.15 12.67 18.83 12.14
Sum
Meas=. =43 24 24 24 24 24
ZOVET . 100. Cx loo.ox 110, 0 Lod.0x Loo. g _071.0x%
Valum=s wizlh a =star (k) in front sre estinebed.
Renrrt mreated 1998-19-28 1323 4 Signatare:
KN
Frint

T e
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ALARM HANDLING

B Data exceeding the given
level will trigger an alarm.

W Data will be marked and
operators alerted.

B Alarm export to almost
any output.

System set-up

Generall Uszers I Tirningl Fartz I Stationsl Parameters  Alams | E:-:portl

—Alarm setting:

Mezzage ILow light level on lothg path

E=pression |G1 P3<101 G1P320

Action
W Orn-zcreen dizplay

™ Wiite meszage bo alarn file
™ Wiite meszage on prinker

W dctivate master alarm

—Statu
¥ &larm enabled

[ &larm is active

Active zet-up created 1938-02-12 0940
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MODELAGEM EM TEMPO REAL

Real time CEMS and metereological data is used as input for the dispersion model.
The impact from industrial emissions can be followed with less than 5 minute intervals
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OPSIS AB

« Fundada em 1985 por Svante Wallin e Leif Unéus
e Localizada em Furulund, Sweden.

.......
- “«

<

é 150 9001 RIS

e’EPA United States PP 15014001 Iy

W L) Environmental Protection Agency 6‘4, S $§
W "...to protect human health and to safeguard the natural environment..." I( O-D?"




Presenca mundial
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Coprocessamento Referencias

e Cerca de 90 sistemas

* Europa 50
« HOLCIM, 26 systems

 LAFARGE, 14 systems
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WORLDWIDE REFERENCES

Cementos Bocaya, Colombia
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Cement,South
Africa
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Mgin Stack

~

CEM location
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EMITTER

SOPSIS



RECEIVER
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EMITTER WITH PURGE AIR

CASSETTE
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Making Holes Iin the Stack




5’ connection for
Temperature sensor

' Flange ANSI 4” for Opsis
- REO062 receiver







OPSIS REO62




Emitter location Dust
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Training Session
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Equipment has Arrived




Shelter on site




Shelter is close to the stack to reduce optical fibre cable lenght










ANALYSER CABINET

The cabinet
Includes the
analysers,
screen, signal
handling, air-
conditioner and
keyboard
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/O MODULES
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Installing the AC181 cabinet for Opsis UV and IR analysers










SOPSIS




OPSIS DOAS RESUMO

MULTIPLOS GASES
CL2,HCL,HF,BTX,CH4, Hg, NH3 etc.

SEM AMOSTRAGEM
IN-SITU — CROSS STACK

CERTIFICACAO INTERNACIONAL
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Muito obrigado !
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