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Overview

This Product Specification sheet defines the
requirements for the Conditioning Orifice Plate
(COP). This Specification is also included for
Electronic Pressure Instruments when integrated
with the Conditioning Orifice Plate (COP) primary to
form complete flowmeters.

Vendor Requirements

The manufacturer of the COP shall be certified to the
international standard ISO 9001.

The vendor shall have the ability to pre-assemble the
COP primary with a pressure instrument
(transmitter), perform a leak-test and calibrate the
unit before shipping.

The vendor shall have the ability to provide technical
support for the COP primary element and the
pressure instrument.

When a pressure instrument is supplied with the
COP, each pressure instrument shall be individually
tested for accuracy using calibration equipment
traceable to NIST or an equivalent internationally
recognized authority.

Instrument Specifications

The COP shall perform within £ 0.5% to £ 0.75% of
discharge coefficient (dependant on conditioning
orifice beta size) and the vendor shall make
independent testing documentation available
demonstrating this performance.

The COP shall have the ability to accommodate
isolation valves and connections that are suitable for
connecting a pressure instrument.

All line sizes serviced by the COP shall be able to
accommodate a remote RTD.

Conditioning Orifice Plate

The COP shall consist of four symmetrical orifice
holes to allow flow separation independent of flow
rate, pressure or temperature. As a result, a flow
coefficient (Cd) shall be maintained over a wide
range of Reynolds numbers.

These products shall deliver accurate and repeatable
results when installed downstream of a variety of flow
disturbances, that normally cause measurement
errors in the flow process.

Materials

The primary element shall be available in 316
Stainless Steel, 304L Stainless Steel, Monel® and
Hastelloy® 276 material types.

The COP shall be available for use with industry
standard flanges:
* ANSI B16.5 (FF, RF, RTJ)

* ANSI B16.36 Orifice Flange Unions
(FF, RF, RTJ)

+ DIN EN.1092 (FF, RF)
» DIN 19214 Orifice Flange Unions (FF, RF)

The COP material will be the same or equivalent to
that of the Flange Unions.

Conditioning Orifice Type

The COP will be configured as either a Compact
Orifice Plate design or as an Orifice Plate design.
Both designs will have four symmetrical orifice holes
with a specific beta size depending on the process
application.

Compact Conditioning Orifice Plate

» Shall be of all-welded design

» Shall be capable of withstanding 1440 psig at
100°F (99 bar at 38°C)

« Shall be capable of installing between ANSI
Flange Unions

» Shall have a centering mechanism for
installation in center of pipe

« Shall be capable of direct mounting to the
pressure instrument
Conditioning Orifice Plate
» Shall be of Paddle type or Universal Type

» Shall be capable of withstanding 6000 psig at
100°F (408 bar at 38°C)

» Shall be capable of installing between Orifice
Flange Unions

Flowmeter Specifications

The vendor shall be able to supply the COP primary
integrated with the pressure instrument to create a
complete flowmeter.

» The vendor shall have the ability to provide a
flowmeter for both volumetric and mass flow
output.
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Functional Specifications

* The pressure instrument shall have the
capability to be supplied as mounted directly
on the COP primary when the process
temperature is less than 450°F (232°C).

+ Differential pressure instruments shall be
capacitance technology-based.

* The pressure instrument sensor shall be
hermetically sealed from the external
environment.

* The pressure instrument shall have built-in
transient protection.

Communication Specifications

« Communication with the flowmeter can occur
via a hand-held device.

» Digital communication with the flowmeter shall
be via open protocols (e.g. HART,
FOUNDATION™ Fieldbus). Proprietary
protocols are not permitted.

» The flowmeter shall allow field upgrading of
communication protocols and the addition of
advanced instrument software functions
without changing the pressure sensor.

Software Specifications

« The flowmeter shall contain user definable low
flow cut-off functionality.

» The pressure instrument shall be able to fully
communicate with a Microsoft® Windows®
based instrument management software via
an open communication protocol.

» lItshall be possible to store last calibration date
and next calibration due date in the pressure
instrument memory using a hand held
configurator. This information should be
available on Windows-based instrument
management software.

» Allinstruments shall retain original factory
calibration settings in a permanent memory. It
shall be possible to recall this calibration using
a hand-held communicator.

LCD Specifications

» The instrument indicator shall be LCD type. It
shall display the numeric value and also have
a 0-100% scale bar graph corresponding to
the analog output. It shall be possible to
configure the indicator to display more than
one parameter (pressure, scaled output); in
this case the display will toggle / scroll to show
all selected parameters. The indicator will
display all alarms and alerts.

Volumetric Output Flowmeters

A volumetric measurement is ideal for liquid fluid
types.

When the COP is integrated with a differential
pressure instrument for volumetric output, the
flowmeter shall perform as follows:

»  Within £ 0.75% to + 0.95% of flow rate,
dependant on beta size.

» The vendor shall make independent testing
documentation available demonstrating this
performance.

Functional Specifications

* Pressure instrument hardware / software
failure alarm shall be selectable as high, low,
or any user-defined value.

* The flowmeter shall have the ability to detect
impulse line plugging or should allow field
upgrading to include this by the addition of an
electronics card.

Software Specifications

* The flowmeter shall allow the digital output of
the pressure instrument to be scaled to any
user-defined unit (e.g 0-200 m?3/hr, 0-9000
gallons/min).

* The flowmeter shall allow custom
user-entered digital alerts for both high and
low values for the pressure reading. This
digital alert will not affect the analog output.

» Flowmeters for custody transfer will have
hardware and software write protect security.
Hardware security will override software.

LCD Specifications

* It shall be possible to remote mount
electronics with a display up to 100 ft (30 m)
from the pressure sensor. These electronics
will allow full configuration of the instrument
via a hand-held communicator.
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Mass Flow Flowmeters

For compressible fluid applications (i.e. steam and
gases), multivariable differential pressure flowmeters
are ideal. These flowmeters shall perform real-time
calculations by compensating for changes in the
COP flow coefficient (Cd) factor, gas expansion
factor, velocity of approach factor, density or
compressibility, viscosity, and Reynolds Number.

When a multivariable transmitter is integrated with
the COP, the flowmeter shall perform within £0.7% to
1+0.9% of mass flow rate in gas and steam. The
vendor shall make independent testing
documentation available demonstrating this
performance.

Functional Specifications

» The flowmeter shall provide a fully
compensated mass flow output.

* The flowmeter shall have the capability of
either a Gage Pressure (GP) sensor or an
Absolute Pressure (AP) sensor.

* The pressure instrument shall be two-wire,
multivariable (differential pressure, pressure,
and temperature).

Software Specifications

* Pressure Instrument outputs shall be a 4-20
mA analog signal, user-selectable to represent
mass flow, differential pressure, static
pressure, or temperature, with a
superimposed digital signal, using HART®
protocol.

* The pressure instrument shall perform
continuous diagnostics, capable of self-test
functions and be able to provide specific
diagnostic information.

» Basic configuration capabilities of the pressure
instrument shall allow the user the ability to
input and store information including the
range, engineering units, damping, drain / vent
valves, flange, and O-ring materials, date,
message, descriptor, tag number, and serial
number.

* Mass flow configuration shall allow the user to
input and store information including the fluid
name, fluid density, fluid viscosity and the
COP primary element calibration factor.

To calculate mass flow, the transmitter shall utilize
the full DP mass flow equation:
1

Q = NC EY,d,{DP(p)}’

d
Where,

Qp, = Mass Flow

N = Units Conversion Factor

C4 = Discharge Coefficient

Y = Gas Expansion Factor

E = Velocity of Approach Factor

d, = Bore of the Differential Producer
p=Density

DP = Differential Pressure

Rosemount and the Rosemount logotype are registered trademarks of Rosemount Inc.
HART is a registered trademark of the HART Communications Foundation.
FOUNDATION fieldbus is a registered trademark of the Fieldbus Foundation.
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Emerson Process Management

Rosemount Inc. Emerson Process

8200 Market Boulevard Management GmbH & Co.
Chanhassen, MN 55317 USA Argelsrieder Feld 3

T (U.S.) 1-800-999-9307 82234 Wessling

T (International) (952) 906-8888  Germany

F (952) 949-7001 T 49 (8153) 9390

F 49 (8153) 939172
www.rosemount.com

Emerson Process Management Asia Pacific
Private Limited

1 Pandan Crescent

Singapore 128461

T (65) 6777 8211

F (65) 6777 0947
Enquiries@AP.EmersonProcess.com

EMERSON.

© 2005 Rosemount Inc. All rights reserved.

Process Management



	Overview
	Vendor Requirements
	Instrument Specifications
	Conditioning Orifice Plate
	Materials
	Conditioning Orifice Type
	Compact Conditioning Orifice Plate
	Conditioning Orifice Plate

	Flowmeter Specifications
	Functional Specifications
	Communication Specifications
	Software Specifications
	LCD Specifications

	Volumetric Output Flowmeters
	Functional Specifications
	Software Specifications
	LCD Specifications

	Mass Flow Flowmeters
	Functional Specifications
	Software Specifications



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


