Quick guide GD/ANALYTICAL/001-EN

PS-18 and Procedure 6 for HC| CEMS

Performance specifications and test
procedures for hydrogen chloride (HCI)
continuous emission monitoring systems
(CEMS)

Measurement made easy

Introduction

On July 7 2015, EPA published Performance Specification 18
and Procedure 6 for HCI CEMS in the Federal Register
(https://federalregister.gov/a/2015-16385).

These performance specifications and test procedures for
hydrogen chloride (HCI) continuous emission monitoring
systems (CEMS) provide sources and regulatory agencies with
criteria and test procedures for evaluating the acceptability of
HCI CEMS. The final performance specification (PS-18)
includes requirements for initial acceptance, including
instrument accuracy and stability assessments. It also
includes quality assurance (QA) procedures (Procedure 6)
which specify the minimum requirements necessary for the
control and assessment of the quality of CEMS data submitted
to the EPA.

ABB have put together this quick reference guide on the final
document to help you understand what it means for you.
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ABB Measurement & Analytics

ABB is a pioneer in Continuous Emission Monitoring Systems
(CEMS) going back more than 60 years to the first usable
NDIR analyzer for combustion optimization. With over 50,000
analyzers installed worldwide, we are a partner you can trust
to provide the highest quality measurement solutions, ensuring
you remain fully compliant with environmental regulations.

Whether for coal / oil fired power (MATS), Portland cement
(PC-MACT) or waste incineration (CISWI), ABB is the only
supplier offering all three major measuring principles for the
low concentration measurement of Hydrogen Chloride (HCI)
emissions. Importantly for you, that enables ABB to provide an
unbiased recommendation for your application, whether it be
dilution compatible Off-Axis ICOS, hot / wet extractive FTIR or
integrated path (IP) TDL technology.
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General topics

Span values

EPA now offers additional flexibility by allowing rounding up of
the span value to the nearest multiple of 5:

— Subpart UUUUU: MATS - 5 ppm span value

— Subpart LLL: PC-MACT - 10 ppm span value

Low level HCI emitters

EPA agreed that alternative relative accuracy (RA)

specifications are needed when source HCI concentrations are

much lower than the emission limit:

— EPA also recognized that requiring a dynamic spike audit
(DSA) strictly on the basis that emissions are low presents a
disincentive to maintaining low emissions and has removed
this requirement for low emission sources.

Sampling point location

EPA agreed that HCI CEMS need not be installed at the same
location as reference method sampling points and
representative HCI emissions measurements can be
demonstrated by passing a RATA.

Diluent analyzers

EPA recognized that diluent analyzer references may cause
confusion as PS-18 applies only to HCI CEMS and all
references are removed.

Moisture measurement

EPA stated that, although potentially advantageous, moisture
measurement is not required to comply; site-specific default
value(s) using Method 4 may be used in some cases.

NIST-traceable HCI gas cylinders

EPA continues to assert the availability of NIST-traceable HCI

compressed gas cylinders and say they know that at least one

gas vendor is producing commercially available cylinder gas
standards.

— EPA clarified that either NIST-traceable reference gases or
gas standards certified by gas vendors to within 5 % are
allowed for ongoing daily Calibration Drift (CD) checks.

— However, NIST-certified or NIST-traceable and vendor
certified (5 %) HCI standards will still be required for PS-18
certification testing and Procedure 6 quarterly audits.

Liquid evaporative standards
Liquid evaporative standards in place of gas cylinders may be
used but they must also be NIST-traceable.

Dilution of high concentration span gases

EPA agreed that higher concentration cylinder gases diluted by

a quality controlled procedure should be allowed.

— The added uncertainty from dilutions using Method 205 are
estimated to be approximately 0.5 %.

— However, there was no relaxation of the 5.0 % specification
for calibration drift (CD) and measurement error (ME) tests.

Dynamic spiking (DS)

EPA concluded that dynamic spiking procedures should be
optional for the following certification and QA procedures:

1. the upscale portion of the 7-day calibration drift (CD) test
2. the daily mid-level calibration drift (CD) checks

3. the quarterly Data Accuracy Assessments

However, the dynamic spiking procedure does not replace the
7-day or daily zero CD check, the initial measurement error
test, or the RATA comparison with a reference method.

EPA agreed that requiring nine spikes is not necessary for
dynamic spiking audits (DSA) and inserted text in each
relevant section which, in general, specifies three replicate
measurements of each audit gas.

For extractive HClI CEMS that cannot use tracers such as SFe
or N20 to determine the dilution ratio, the alternative is to do
an absolute volume dilution determination, with additional
error from a dilution following Method 205 estimated to be

3 %.

Optical path length measurement (IP-CEMS only)

EPA decided that optical path length cannot be determined

from engineering drawings and that purge gas flow rate effect

must be taken into consideration.

— A laser-based tape measure or mechanical tape measure
are to be used to determine the true distance available.

Manufacturer's certification

EPA has allowed initial vendor or integrator evaluation of level

of detection (LOD) and interference checks, although LOD

must also be verified in the field using dynamic spiking (DS).

— EPA have also eliminated the direct requirement for
evaluation of instrument linearity.

— Measurement error (ME), formerly calibration error (CE),
must still be tested in the field.

Performance Specification (PS) and
Quality Control (QC) Testing

Interference - PS testing only
Field test is not required — it can be performed in a controlled
environment (for example, manufacturer certified).

The sum of the interference must be <2.5 % of span or +3.0 %
of equivalent HCI concentration used for the test.

Results are also acceptable if the sum of the interference is
6 x LOD or 0.5 ppmv for a calibration span of 5 to 10 ppm.

2 GD/ANALYTICAL/001-EN | ABB Measurement & Analytics | PS-18 and Procedure 6 for HCI CEMS



Beam intensity (IP-CEMS only) - PS & QC testing
EPA clarified that beam attenuation tests are to be conducted
by the manufacturer.

— However, beam intensity tests, which are an integral part of
IP-CEMS operation, must still be performed in the field.
The difference between the measured concentration with and
without attenuation of the light source must not exceed

+3.0 %.

Temperature and pressure verification (IP-CEMS only) -

PS & QC testing

EPA recognizes that temperature and pressure measurements

of stack conditions are critical to ongoing quality of HCI

measurements by IP-CEMS, therefore NIST-traceable devices
must be used.

— Replacement or rotation of temperature or pressure
measurement devices with NIST-traceable units is an
acceptable alternative to in situ audits.

— EPA have eased the requirement for temperature and
pressure device assessment to an annual basis.

The absolute relative difference between measured stack

temperature and temperature reference must be <1.0 % (or

<5.0 °F).

The absolute relative difference between measured stack
pressure and pressure reference must be <5.0 % (or
<0.5in. WC).

Level of detection (LOD) - PS testing only

Initial LOD determination can be performed in a controlled

environment (i.e. manufacturer certified)

— Published laboratory LOD determination for TDL
technologies showed low (0.007 ppm) LOD, yet field
installations demonstrated higher (0.1 to 0.3 ppm) detection
capability.

— As a result, EPA also requires verification of LOD using a
dynamic spiking procedure during initial startup and field
certification.

You may not use a CEMS whose LOD is >20 % of the

applicable regulatory limit.

Response time (RT) - PS testing only
EPA recognized that response time for various HCl CEMS
technologies may vary with the technology or specific
application.
— Three different types of response time measurement are
required:

a. measurement error

b. level of detection

c. dynamic spiking
Determine the mean upscale and downtime RTs for each
procedure, based on time required to reach 95 % of each
change.

Measurement error (ME) (formerly calibration error [CE]) -

PS testing only

To avoid confusion with Part 75, EPA has renamed Calibration

Error (CE) as Measurement Error (ME).

— EPA emphasized that this is a critical field test that not only
verifies linearity, but also accounts for the effect of
site-specific sample matrix on sampling and analyzer
system performance.

— ME testing is required at zero and three concentrations
relative to span:

a. 20to 30 %
b. 50 to 60 %
c. 80to 100 %

The ME must be <5.0 % of the span at the low-, mid- and

high-level reference gas concentrations.

Calibration drift (CD) - PS & QC testing
PS-18 calibration drift requirements have been revised to
include only a mid-level check (50-60% of span).

EPA commented that some technologies may not meet the
drift requirements in PS-18 and Procedure 6, but noted that
the requirements are no more stringent than other existing
performance specifications.

— In a hint to users to choose HCI CEMS carefully, EPA also
noted that certain technologies have proven their ability to
meet the requirements for calibration drift in PS-18 and
Procedure 6.

— The lowest span envisaged in current rules is 5 ppm which
would yield a 0.25 ppm drift allowance; other spans such as
10 ppm would increase the drift tolerance accordingly.

EPA acknowledged one concern that measuring zero gas drift

for IP-CEMS should exclude the native measurement path

concentration and referenced the following text in section
11.8.6.2:
"For IP-CEMS, you may exclude the in stack measurement
path when determining zero gas concentration”

However, confusingly, the final PS-18 contained different text
in section 11.8.6.2:
"For IP-CEMS, you must include the source measurement
optical path while performing the upscale CD measurement;
you must exclude the source measurement optical path
when determining the zero gas concentration”

No reference to or justification for this change could be found
in the 'Response to Comments' document.

The allowable drift for CEMS in PS-18 is £5.0 % of span for 7
consecutive days during initial evaluation; whereas the
allowable drift for CEMS in Procedure 6 for ongoing quality
control is +10.0 % of span.
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Relative accuracy (RA) - PS & QC testing

EPA clarified that PS-18 provides only examples of reference

methods.

— Allowable reference methods for specific source categories
vary. For example, PC-MACT (Subpart LLL) allows only
optical methods (e.g. Method 321), whereas MATS (Subpart
UUUUVU) lists both optical methods and Method 26A.

EPA responded to extensive commenting and agreed to

remove the requirement for paired reference method 26A

sampling trains during RATA tests.

EPA emphasized the importance of stratification testing but
also recognized the need to provide one or more options
(three offered) for RM sample point selection that do not
require stratification testing.

— EPA also clarified that stratification testing must be
conducted at the same location as the RM testing and
should not be conducted during transient conditions.

— SOz is permitted as a surrogate for HCI in stratification
testing.

Unless otherwise specified in an applicable regulation/permit,

the RA must be <20.0 % of the reference method (RM)

average.

If the average reference method (RM) emission level is less
than 75 % of the HCI concentration equivalent to the emission
standard, you may now substitute the HCI concentration
equivalent to Equation 14 in place of RMavg.

Calibration range above span (CRAS)

EPA has removed this requirement but stated that it may be
required under specific rules (e.g. Subpart LLL — PC-MACT);
optional calibration procedure is provided.

Alternative performance specifications
EPA repeatedly mentioned the continued availability of PS-15
as an alternative performance specification for FTIR CEMS.

EPA encouraged alternative monitoring requests, referring
interested parties to 60.8(b)(2), 61.13(h)(1)(ii), 63.7(e)(2)(ii) and
Guideline 22 (GD-022).

Contact us

To find your local ABB contact visit:
www.abb.com/contacts

For more information visit:
www.abb.com/measurement

ABB Inc.

Measurement & Analytics

3700 West Sam Houston Pkwy S
Houston

TX 77042

USA

Sales: 713 587 8000

Service: 1-800-HELP-365

www.abb.com/analytical

Note

We reserve the right to make technical changes or modify the contents of this
document without prior notice. With regard to purchase orders, the agreed
particulars shall prevail. ABB does not accept any responsibility whatsoever for
potential errors or possible lack of information in this document.

We reserve all rights in this document and in the subject matter and illustrations
contained therein. Any reproduction, disclosure to third parties or utilization of its

contents in whole or in parts — is forbidden without prior written consent of ABB.

Copyright© 2015 ABB
All rights reserved

GD/ANALYTICAL/OO1-EN  08.2015

Power and productivity “ .! l.
MpD

for a better world™


http://www.abb.com/contacts
http://www.abb.com/measurement
www.abb.com/analytical

	ABB Measurement & Analytics
	General topics
	Span values
	Low level HCl emitters
	Sampling point location
	Diluent analyzers
	Moisture measurement
	NIST-traceable HCl gas cylinders
	Liquid evaporative standards
	Dilution of high concentration span gases
	Dynamic spiking (DS)
	Optical path length measurement (IP-CEMS only)
	Manufacturer's certification

	Performance Specification (PS) and Quality Control (QC) Testing
	Interference – PS testing only
	Beam intensity (IP-CEMS only) – PS & QC testing
	Temperature and pressure verification (IP-CEMS only) – PS & QC testing
	Level of detection (LOD) – PS testing only
	Response time (RT) – PS testing only
	Measurement error (ME) (formerly calibration error [CE]) – PS testing only
	Calibration drift (CD) – PS & QC testing
	Relative accuracy (RA) – PS & QC testing
	Calibration range above span (CRAS)
	Alternative performance specifications



<<
  /ASCII85EncodePages false
  /AllowTransparency true
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 240
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 240
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create optimised Adobe PDF documents that are to printed by Xerox for ABB. )
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


