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Why Perform Flame & Gas Mapping?
Fixed flame and gas detection systems are designed and installed to
protect large and complex areas filled with process equipment from
risks of combustible or toxic gas leaks, explosions and flames. For
these systems to be effective, it is important that they offer a high
likelihood of detecting the presence of any flame and gas hazards
within monitored process areas. Determining optimal quantity and
location of flame and gas detectors is therefore critical to ensure the
detection system’s effectiveness.

Detector placement however, has largely relied upon past
experiences, common practice and prescriptive standards. Though
not necessarily incorrect, these approaches typically do not offer a
systematic method of assessing flame and gas risk under different
gas release scenarios, wind conditions and obstruction scenarios. 
In addition, these traditional approaches do not offer a simple
method of measuring risk reduction performance and effectiveness
of detection systems when varying detector technologies, locations
and quantities are deployed. Limitations of traditional approaches
make it difficult for users to optimize their flame and gas detection
assets, or to quantify effectiveness of their current detection in
meeting their safety performance objectives.

MSA Flame & Gas Mapping 
MSA flame and gas mapping is a solution that assists in the
evaluation of flame and gas risks within a process facility and 
in the reduction of these risks towards an acceptable risk profile.
Flame and gas mapping includes placing of detectors in appropriate
locations to achieve best possible detection coverage. Through
design iterations, the effects of different detector arrangements or
detection technology on detection coverage are quantified and
assessed, stopping when the desired performance target is met. 
The approach used is based upon recommendations outlined in 
ISA's TR84.00.07 Technical Report. Upon conclusion, a mapping
report that includes graphical maps of residual risks, recommended
detector placements and numerical estimates of detection coverage
is provided to the client. 

Step 1
Review equipment

layout drawings

Step 2
Estimate cost of 
mapping study

Step 3
Obtain drawings &
necessary site data

Step 4
Perform flame & gas

mapping study

Step 5
Publish report with
recommendations

Figure 1 : MSA flame and gas mapping service sequence
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Figure 2 : MSA’s flame and gas mapping study approach

                      Type of process equipment,
                        process material & pressure,

                                     flammability & toxicity,
                        ignition probability, occupancy

                         
Atmospheric & wind data,

                                  gas dispersion models,
                                                            fire models

                                    
Sensing technology,

                                 detector specifications,
                                                  settings & setup

Rank hazards, 
grade each flame & gas zone

Develop zonal risk maps 
based on gas release 

& flame scenarios

Place initial quantity of detectors, 
measure detection coverage factor

MSA flame & gas mapping report
• Flame & gas detector placement maps
• Summary of detector quantity
• Detection coverage factor by zone grades
• Residual risk in each zone

Effigy Flame & Gas Mapping 3D Software Tool

Start process

Coverage factor OK?

A systematic approach 

to quantify flame and gas risks 

and to position detectors 

for highest detection coverage!

MSA’s mapping process supports latest generation detection technologies, allowing users to tailor their detector mix to specific applications.
These detection technologies include:

Combustible Gas Toxic Gas Flame

• Point Catalytic Bead • Electrochemical (ECC) • MSIR

• Point IR • Solid State (MOS) • DFIR

• Open Path IR • Photoacoustic-IR (PIR) • UVIR / UVIR-H2

• Ultrasonic • UV

MSA uses the Effigy Flame and Gas Mapping 3D Software tool
developed by KENEXIS for flame and gas mapping studies. 
This ISA TR84.00.07-compliant software tool identifies areas of gas
release or flame risk by quantifying risk likelihoods via modelling.
Resulting models provide a deterministic method of ascertaining the
type and quantity of detectors needed, detector placements,
detection coverage provided by installed detectors, and remaining
flame and gas risks after detector installation. Effigy’s powerful
modelling algorithms calculate geographic- and scenario-based
detection coverage for both flame and gas mapping studies. 

In calculations of detection coverage for gas mapping, algorithms
combine hundreds of gas release and dispersion scenarios that could
occur in the area of study, and gas detector sensitivity. 
In mapping for flame detection, algorithms consider the flame
detector’s field-of-vision, sensitivity settings, radiant heat output
(RHO) of the target flame, obstructions, and obstructed flame
plumes. Effigy displays these modelling results in graphical 
color-coded coverage maps that indicate the extent of flame and gas
coverage. 

Adjust location of detectors 
or add quantity,

re-measure detection coverage factor

End

Yes

No
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Improving Gas Detection Coverage with MSA Gas Mapping
Case study: Modelling volatile liquid hydrocarbon release from 7 pumps

Stage 0 analysis
• 2D gas map with no gas detectors
• Map showing initial gas risk with 0%

scenario detection coverage

Stage 1 analysis
• 2D gas map with an initial placement 

of 4-point gas detectors
• Map showing reduction of gas risk 

with 60% scenario detection coverage

Stage 2 analysis
• 2D gas map with 4-point and 3 open path

gas detectors
• Map showing significant reduction 

of gas risk with >90% scenario detection
coverage

Stage 3 analysis
• 2D gas map with final placements of 

3 open path and 9-point gas detectors
• Map showing negligible residual

undetectable gas risk with >99% 
scenario detection coverage

Final stage
• 3D rendering of gas map with final detector placements
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Improving Flame Detection Coverage with MSA Flame Mapping
Case study: Modelling small flames (1sqft) around 7 pumps

Stage 0 analysis
• 2D flame map showing undetected flames

around pumps

Stage 3 analysis
• 2D flame map with final placements of 

3 MSIR flame detectors
• Map showing no risk of undetected flames

around pumps with >99% scenario
detection coverage

Final stage
• 3D rendering of fire map with final flame detector placements

Stage 1 analysis
• 2D flame map with an initial placement 

of 2 MSIR flame detectors
• Incipient flames at 2 pumps may be

blocked from detection view
• Flame coverage for Grade A zone:

Stage 2 analysis
• 2D flame map with 3 MSIR flame detectors
• All areas around pumps are now in the view

of at least 1 flame detector
• Flame coverage for Grade A zone:

LEGEND

n  2ooN detection coverage

n  1ooN detection coverage

n  No coverage n  4% n  68% n  28%
n  34% n  47% n  19%
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Note: This Bulletin contains only a general
description of the products shown. While uses
and performance capabilities are described,
under no circumstances shall the products be
used by untrained or unqualified individuals
and not until the product instructions
including any warnings or cautions provided
have been thoroughly read and understood.
Only they contain the complete
and detailed information
concerning proper use and 
care of these products.
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MSA – The Safety Company
1000 Cranberry Woods Drive 
Cranberry Township, PA 16066 USA
Phone            724-776-8600
www.MSAsafety.com

Design detector layouts for highest detection coverage

Ask for MSA flame & gas mapping
MSA North America

NAmerica.mapping@MSAsafety.com 
Lake Forest, CA USA
Phone: (1) 949 699 4464
Houston, TX USA
Phone: (1) 281 855 6000

MSA Latin America

SAmerica.mapping@MSAsafety.com 
Querétaro, Mexico
Phone: (52) 442 2273 90 - x3973          
Bogota, Colombia
Phone: (57) 1 896 6750 - x103

BRAZIL.mapping@MSAsafety.com 
Sao Paulo, Brazil
Phone: (55) 11 4070 5999

MSA Europe

EUROPE.mapping@MSAsafety.com
Berlin, Germany
Phone: (49) 30 68 86 - x555

MSA China

CHINA.mapping@MSAsafety.com
Shanghai, PRC
Phone: (86) 0512 6289 8880 - x3606

MSA Middle East

MIDEAST.mapping@MSAsafety.com
Dubai, UAE
Phone: (971) 4 299 6741

MSA Pacific Asia

PACIFICA.mapping@MSAsafety.com
Singapore
Phone: (65) 6482 1921
Rayong, Thailand
Phone: (66) 3869 1427-8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




