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V- CONE PRI MARY ELEMENT SPECI FI CATI ON FOR GAS

PREPARED BY:
[ ENTER COVPANY AND CONTACT | NFORMATI ON HERE]
[ ENTER ADDRESS]
[ ENTER CI TY, STATE & ZI P

Phone: [ ENTER PHONE]
FAX: [ENTER FAX]
e-mail: [ ENTER E- MAI L ADDRESS]

PART 1 - CGENERAL

1.1 SYSTEM DESCRI PTI ON

The Contractor shall furnish and install a McCroneter V-Cone brand flow neter,
nodel [ENTERMODEL], based on the principles of differential pressure flow

measur enent, or equal for [ENTER METER APPLI CATION]. Each V-Cone fl owneter system
shall consist of a differential pressure primary flow nmeasuring element, a
differential pressure transmitter, and a fl ow nonitor/conputer

Note: Refer to the appropriate McCroneter V-Cone Configuration Sheet for a
detail ed description of and configuration options for this neter.

A. A conplete systemshall include a close coupled 3-way val ve isolation nmanifold
connected by cl ose nipples attached to the V-Cone primary flow el enment to isolate
the sensing line fromthe differential pressure transmtter. The isolation

mani fold shall be a 316 Stainless Steel Block Type. |In addition, the system shal
i nclude three valve manifold equalizer lines, two block val ves, two condensate

l egs, and two vent and drain valves. No integral pulsation danper will be
required.

B. The V-Cone flow nmeter shall consist of a V-Cone conical type el enent as

manuf actured by McCroneter, Inc., positioned in the center of the flow tube to
reshape the upstreamfluid velocity profile, reduci ng upstream downstream pi pi ng
requi renents, allow ng greater turndown (rangeability), and creating a region of

| ow pressure downstream of the cone.

C. Primary elenents with rotating and/ or noving parts, and/or sudden
constrictions, are not acceptable.

D. The pressure difference between the static |line pressure upstreamof the cone
and the | ow pressure area created after the cone shall be neasured via tw (2)
pressure taps that will resist plugging. Low pressure will be sensed through the
cone in the center of the line. The pressure taps shall be positioned upstream of
the cone el ement, and spaced an appropriate distance apart to properly ensure
orderly connection with the 3-way valve isolation manifold via pressure sensing

t ubi ng.

E. The flow tube shall be rotated around the x-axis during installation so that
the pressure sensing ports will resist air entrapment and sedi ment buil d-up. At
zero flow conditions the static pressure of the high and | ow pressure ports will
be equal
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1.2 DESI GN REQUI REMENTS

Primary Flow El ement: The primary flow el enent shall be designed to re-profile
and flatten the fluid velocity profile fromany turbulent flows, mnimze

per manent head | oss, reduce upstream and downstream strai ght nmeter run

requi renents, and mnimze wear of the conical elenent.

A. The nom nal size of the meter shall be [ENTER LI NE SI ZE] inches.

B. The pi ping system shall have a m ni mum strai ght run of pipe upstream of the
meter of zero to two (0-2) dianmeters, and a m ni mum strai ght run of pipe
downstream of the nmeter of one to five (1-5) pipe dianeters.

C. The primary flow el ement shall be manufactured by McCroneter, |nc.

D. The primary fl ow el enent shall be essentially "maintenance free" and corrosion
resistant so that no primary elenment no recalibration over the life of the neter
i s required.

E. The pernmanent pressure (head) |oss shall be kept at a minimumin relation to
the maxi mumdifferential created for a given flow rate. Maxi num acceptabl e head
| oss is [ ENTER MAXI MUM HEADLGSS] psi .

F. Primary flow el ement accuracy shall be up to +/- 0.5 %of actual flow rate (of
readi ng) .

G Primary flow el enment repeatability shall be +/- 0.1%for all calibrated units.
H The flow neter systemshall have a typical turndown 10:1 with a single DP
transmtter and up to 50:1 with nultiple DP transmtters in series including a
calibration curve fit. The turndown for this application shall be [ENTER

TURNDOMN] to 1.

A Fluid Type: "Gas"

B. Tenperature (Fl ow ng) Range: mninum- [ENTER M Nl MUM TEMPERATURE], typical -

[ ENTER TYPI CAL TEMPERATURE], and nmaxi mum - [ ENTER MAXI MUM TEMPERATURE] degrees F.
C. Static Line Pressure Range: mninum- [ENTER M N MUM PRESSURE], typical -

[ ENTER AVERAGE PRESSURE], and maxi mum - [ ENTER MAXI MUM PRESSURE] [ ENTER PRESSURE
UNI TS OF MEASURE] .

D. Flow Rates: minimm- [ENTER M Nl MUM FLOW RATE], typical - [ENTER AVERAGE FLOW
RATE], and maxi mum - [ ENTER MAXI MUM FLOW RATE] [ ENTER FLOW RATE UNI TS OF MEASURE] .
E. Flowing Viscosity at Average Tenperature and Pressure: [ENTER VI SCOSI TY]

cent i Poi se.

F. Flowi ng Density at Average Tenperature and Pressure: [ENTER DENSITY] pounds per
cubi c foot.

Secondary Element - Differential Pressure Transmitter: The transmtter shall
sense the pressure difference generated by the primary el enent and generate a
signal directly related to the rate of flow The transmitter shall provide either
a linear output or a square root output according to the purchaser's
specifications. Differential pressure ranges, and units of neasure, are

determ ned by the end user per the transmtter manufacturer's options.

Tertiary Element - Fl ow Mnitor/Conmputer: The flow nonitor or conputer shall
provide rate of flow and totalization data fromthe fluid flow ng through the
primary element. It may al so provide tenperature and/or pressure inputs. This
information is based on the 4-20 nmA signal generated fromthe transmtter. Fl ow
nmoni t ors/ computers shall have high/low alarnms, and at |east 6 digit capacity rate
of flow indication. Qutput shall be available for connection with a SCADA system
chart recorder, or other |ocal instrunmentation.

Secondary and tertiary elements are selected at the sole discretion of the
custoner or end user.
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1.3 SUBM TTALS

Submittals shall be as follows:
A. CGeneral Drawi ngs in accordance with any General Provisions.
B. McCroneter V-Cone Configuration Sheet, or equival ent, which consists of
manuf acturer's data and descriptive literature for the equi pnent, including
Material s of Construction by ASTMreference and grade, coating(s) specifications,
and di mensi onal draw ngs.
C. McCroneter Certified Test Record, if applicable, or and approved fl ow
calibration | aboratory NI ST traceable certified test report for each flowreter.
D. McCroneter V-Cone Sizing Sheet, or equivalent, which includes critica
di mensi onal characteristics of the neter, key fluid paraneters, and the nmaxi mum
and mnimum flow rates (and corresponding differential pressure produced by the
nmeter) of the application
E. McCronmeter V-Cone Installation and Operation Manual or equival ent.
F. McCronmeter Warranty Statenent or equival ent.

PART 2 - PRCDUCT CONFI GURATI ON

2.1 METER BODY

A. The meter shall be either a precision nmeter tube style to top plate style. The
preci sion tube style nmeter shall be conprised of a cylindrical section, containing
a high pressure tap, and include a conical shaped primary flow el ement

i ncorporating the | ow pressure tap. The top plate style neter shall be conprised
of a top plate on which a conical shaped primary flow el enent is positioned and
shal | incorporate both the high pressure and | ow pressure taps.

B. Wiere specified, the nmeter body, cone el enent, and pressure taps shall be 304
or 316 stainless steel, epoxy coated carbon steel flow tube with a 304 stainless
steel cone, or other material as specified by the end user/engi neer/contractor

C. End Connections shall be flanged, or otherw se as specified. Flanges shall be
as specified, nomnally ANSI B16.5, Cass 150 or 300, or AWM "D', etc.
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PART 3 - EXECUTI ON

3.1 CAL| BRATI ON

VWere appropriate, the primary flow el enent shall be tested for accuracy in an
NI ST traceable flow test facility, capable of +/-0.25%calibration. Docunentation
of tests shall be provided by the manufacturer. Tests are open for w tnessing.

Tests will be performed for

A. Accuracy of flow indication at each test point over a range of mninmumflowto
maxi mum flow. A mininmmof three test points will be selected.

B. Flow Coefficient over an approxi mate Reynol ds Nunber range corresponding to the
af orenmenti oned mi ni nrum and maxi mum f 1 ows.

If the Manufacturer has previously tested identical sizes and nodels of the
primary flow el ement, under closely simlar (or exact) process conditions and/or
fluid properties, then copies of such reports may be substituted, or used to
substanti ate perfornmance clains, for the actual tests specified, at the sole

di scretion of the End User/Engi neer/ Contractor/Purchaser

3.2 FLOW CCEFFI Cl ENT

The data that determines the flow coefficient shall be generated from equations
derived fromBernoulli's Equation. The flow coefficient may be cal cul ated by the
factory authorized sizing prograns (both paper and conputer versions) for the V-
Cone primary elenment. The data used to calculate the coefficient takes into

consi deration the effect of up and downstream pi pi ng configurations, the head | oss
associated with the aforenenti oned, and the beta ratio of the conical elenent
within the pipe. The calculations will provide data indicating the independence
of the coefficient fromthe flowrate within the specified rangeability of the
primary element. The neter's flow coefficient shall not vary nore than +/-0.5
percent throughout the entire specified turndown range.

3.3 | NSTALLATI ON

A. Install in accordance with manufacturer's witten instructions and approved
subm ttals.

B. The primary flow el enent shall be installed with zero (0) to two (2) pipe

di ameters downstreamfromtees and el bows in the piping configuration. Additiona
pi pe diameters required for the proper performance of the primary flow el ement are
not accept abl e.

C. The primary flow el ement shall be installed with zero (0) to three (3) pipe

di amet ers downstream from val ves and ot her valve fittings, dependi ng upon the
angl e of the valve opening and the beta ratio of the flowreter. Additional pipe
diameters required for the proper performance of the primary flow el enent are not
accept abl e.
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