| SPECIAL FEATURE

CEVIS

1@0% accuracy,

By Stephen B Harnson

‘mi

SPECIAL FEATURE

earefew acronymsaswell

known in the environmenta

management industry as

CEMS Also, few explain so
dearly what they mean... ‘Continuous
Emissions Monitoring System. Thegoa
of each system isvery smple: stack gas
measurement with guaranteed precision
and uninterrupted online availability.

To achievethe continuous 100% uptime
god isabigak and legidation around
theworld allowsfor only very short
periods of outage for calibration or other
maintenance activities. However, the best
CEMSsystemswill achieve morethan
97% uptime throughout the year and
that, indeed, isthe gtretching target that
environmental regulatorsrequire. For
thisup timeto bevalid, not only must
theanalytical instrument befunctional, it
must aso be properly calibrated.

Cdiibration for CEMSinstrumentation
isachieved with high precision specialty
gases mixtures. It isoften the case that
legidation will demand mixtureswhich
aretracesbleto internationd reference
materials and have suitable accreditation
to back up thetraceability daim. This
isthedomain of USEPA protocol gas
mixturesand 18017025 accredited
calibration standards, some of the most
sophisticated productsin theworld of
industrial gases.

100% uptime...easy asABC?
FTIRisacommon choicefor CEMS
instrumentation in combustion
goplications whereabroad range of
pollutants are emitted, for example waste
incineration or co-incineration of fuel and
waste, which is often the case for cement
kilns. The FTIR will requirerelevant
speciaty gases calibration mixtures,
according to the chemical speciesto be
measured, and high purity nitrogen to
purgetheinstrument. Measurement of
the flue gas oxygen concentration
isrequired to compensatethe FTIR
measurement of the pollutant species. For
this, azirconiaoxygen analyser isoften
used which will aso requireacalibration
gas mixture, typicaly 8% oxygenin a
balance of nitrogen.

Theindustry benchmark FTIR

for CEMSisarguably the ACF5000
from ABB. With morethan 1,700
ingtalled unitsworldwideand an
average availability exceeding 98%,
thistechnology has been proven to be
highly robust. Marjus Seubert, Head of
Product Management for Continuous Gas
Analysersat ABB Automation GmbH
explains, “Our FTIRrunson the ‘hot /
wet’ principle, meaning that the sample
isbrought to theinstrument in asimilar
condition to how it existsin the stack.
We can therefore avoid the problems of
reactive, sicky species such asammonia,
hydrogen chloride or hydrogen fluoride
condensing out or adsorbing onto the
samplelinewalls’

“Combined with ahigh resolution
FTIR spectrometer, we can measure
dl of these water soluble components
simultaneoudy’

With regard to flexibility, Seubert
addsthat “up to 15 componentscan
bemeasured in the FTIRand it can, in
principle, measure any component which
isIR-active. Limitationsonly exist if there

“The implication of this
new MCP legislation will
also bring smaller power
generation facilities
under the eyes of the
regulators...”

isoverlap of spectra, which may havean
impact of the measurement. However,
mogt typical and exotic combustion
pollutants are within scope” And, on
thetopic of 100% uptime he continues,
“To pull the samplethrough the FTIR,

we use a gas gector pump runningon
instrument air. o, inside the cabinet there
areno moving parts. Thisisone of the
secrets behind our extremely high uptime
record. In fact, we now have so much
dataon reliability that we plan to stretch
theserviceinterva for our ACF5000
FTIRfrom 6to 12 months. In doing so,

it will require even lessdowntimefor
maintenance and calibration each year
and comeever doser to theholy grail of
100% uptime”’

Size matters

For many years, in European legidetion,

it hasbeen the casethat only thelargest
power generation facilitieswith burnersof
morethan 50MW thermal input capacity
have been addressed in the scope of CEMS
requirementsthrough the IED (Industria
EmissionsDirective).

Thiswill changein December 2018
when the new medium combustion plants
directive (MCP Directive 2015/2193) will
comeinto forcefor emissionsfrom newly
built combustion plantswith atherma
input of morethan 1IMW. Therewill bea
further phase of implementation in 2025
toregulate the emissionsfrom al existing
combustion plantsrated a morethan
5MW thermal input and then finally, in
2030 the scope will extend to existing
combustion fecilitiesrated a morethan
1MW thermal input.

Dr. Roberto Parola, Global Product
Manager for Soeciadty Gasesat Lindein
Munich, further explainstheimpact of
the European legidation. “Through the
|ED, it isaready the case that small waste
incinerators must implement CEM Sto
comply with reporting requirementsfor
their stack emissions. Theimplication of
thisnew MCP legidation will also bring
smaller power generation facilities under
the eyes of theregulators and we anticipate
that theremight be an additional 140,000
medium combustion plants coming into
the scope of thelegidation. Many of those
will choseto employ CEM Sto assist with
monitoring, reporting and environmental
compliance’

Parolagoeson to explain the
significance to speciaty gases producers,
“Within therulesfor large combustion
plantsand wasteincinerators, awide
range of pollutant speciesmust be
measured, each onerequiring calibration
gas mixtures, or other technologies, for
cdibration. For the medium combustion
plants, on theother hand, emissions
limit values only gpply to NOx, SO, and
particulates. Additionaly, CO levels
must be monitored. So, with the MCP
legidation, the quantity of speciaty gases
mixturesrequired in theindustry will
grow, although the complexity isunlikely
to change” 4
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) Europe and her neighbours

European Union legidation gppliesto

al member states and additionally to
candidate countries, such as Turkey. This
hasbeen amgor driver of CEMSgrowth
in Turkey and has stimulated growth in
speciaty gases calibration mixtures usage.

Turkey isacountry that straddlesthe
Bosporuswater way, with part of the
nation on the European land massand
therest of the country in the Middle East.
Thisgeographical diversity hasmeant
that specialty gases supply to end-usersin
Turkey has been through acombination
of local production, exportsfrom Europe
and sourcing from the Middle East.

Gulf Cryo isone such Middle Eastern
industrial gases company with interests
in Turkey. Historically, exportsto Turkey
have been from their specidty gaseshub
location in Dubai. However, according to
Suresh Justo, Group Product Manager for
Helium and Secia Gasesat Gulf Cryo,
thiswill soon change. Heinformsusthat
“Snce une 2018 we have been producing
speciaty gasesat our new facility in
Dammam in Saudi Arabia’

Thischangerepresentsmorethen just a
new location. Justo adds, “Our substantial
investment in Dammam isdesigned to
put usinto apivotd rolefor speciaty
gases supply across the Gulf region and
beyond. Our technical capability, product
quality and 18017025 accreditation will
build on our existing expertisein Dubai.
Thiswill mean that wearefully equipped
to servetheneedsof CEMSand air
quality monitoring gpplicationswith ppm
(parts-per-million) and ppb (parts-per-
billion) level mixturesof NO,, SO,, CO
and other pollutants. From Dammam, our
proximity to many marketswill improve
and when combined with our increased
production capacity, thiswill ensure that
our international customerswill beableto
receive speciaty gases with faster ddlivery
lead times”

1SO — international by definition

Air in the Earthsatmosphereishighly
mobile and airborne pollutantswill
effortlesdy traverseinternationa borders.
Thisisonereason that akey requirement
of CEMScdibration gasmixturesis
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“Our substantial investment in Dammam is designed
to put us into a pivotal role for specialty gases supply
across the Gulf region and beyond”

that they aretracesble to acommon
international reference point.

Borrowing some phrasesfrom the EU
MCP directive, “Samplingand analysis
shall be based on methods enabling
reliable, representative and comparable
results. EN standards (180 17025, for
example) shal be presumed to sisfy this
requirement”” Put another way, theuse
of internationally traceable, 13017025
accredited caibration gasmixtures
ensuresthat 2200 mg/Nm?*NO, emission
limit valuein Arabiaisthe same actua
concentration of NO, that would be
measured in Asia, Africa, America, or
Austraiausing similar ingrumentation.

So, taking atrip around theworld,
let'sturn to Seve Abbott, the National
Operations Manager a Coregas Pty Ltd
in Australia. He commentsthat “Our
specialty gases accreditation journey
began in 1997 when we achieved
19017025 accreditation asacalibration
laboratory for gas mixtures’

“The accreditation authority
responsible for Coregas production and
tegting operaionsisNATA, the National
Association of Testing Authorities
Audraia. Their reputation isgloba and
they currently hold the secretariat for the

Internaional Laboratory Accreditation
Cooperation (ILAC). Through our
accreditation from NATA, usersof
specidty gases calibration mixturesfor
CEMSapplicationsherein Ausdtralia
can besurethat they aremeasuringon a
level playing field with anaystsin other
continents. Thishelpsto keep worldwide
air pollution in check and supportsfair
enforcement of regulationsaround the
globe’

Abbott continues, “At Coregas, our
pedigree hasgrown from serving CEMS
customersin Austraia. In recent years,
both our reputation and our speciaty
gas cylinders have been travelling aroad
and wearenow proud to beasupplier to
multi-national companies asfar away as
Brazil” @
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