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1. SCOPE

This Standard presents general and minimum requirements for material and quality control of different types of flow
measurement instruments, such as : orifice plates, flow transmitters, variable area meters, turbine meters, positive dis-
placement meters ....... etc.

These meters are commonly used to indicate, record, transmit, and control fluid flow. It is intended to be used in oil,
gas, and petrochemical industries.

2. REFERENCES
Throughout this Standard the following standards and codes are referred to. The editions of these standards and codes

that are in effect at the time of publication of this Standard. The applicability of changes in standards and codes that
occur after the date of this Standard shall be mutually agreed upon by the Company and the Vendor/Consultant.

ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE)

B2.1 "Pipe Threads"

B 16.5 "Steel Pipe Flanges and Flanged Fittings"
B 16.34 "Valves, Hydrostatic Testing of Control"
B 31 "Code for Pressure Piping"

APl (AMERICAN PETROLEUM INSTITUTE)

API 2530 "Orifice Metering of Natural Gas and other Related Hydrocarbon Fluids, AGA report No. 3"

ASME (AMERICAN SOCIETY OF MECHANICAL ENGINEERS)

MFC-3M "Measurement of Fluid Flow in Pipes using Orifice, Nozzle, and Venturi", 1985

PTC-19.5.4 "Instruments and Apparatus, Supplement to ASME Power Test Codes"

Fluid Meters: "Their Theory and Application, Report of ASME Research Committee on Fluid Meters",
6th Edition, 1971

NEMA (NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION)

"250 Enclosures for Electrical Equipments (1000 V.MAX.)"

IEC (INTERNATIONAL ELECTROTECHNICAL COMMISSION)

"529 Classification of Degrees of Protection Provided by Enclosures"

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-E-GN-100 "Units"

IPS-E-IN-130  "Flow Instruments"
IPS-C-IN-130  "Flow Instruments"
IPS-E-IN-210  "Instrument Protection"
IPS-E-IN-240  "Liquid Custody Transfer"

3. UNITS

All dimensions and ratings shall be generally metric to SI. (see: IPS-E-GN-100 units). Except for the temperatures
which shall be in degrees celcius instead of kelvin, and for pipes and fittings thread, which shall be in inches of NPT.

3
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4. DIFFERENTIAL PRESSURE PRIMARY ELEMENTS

4.1 Thin-Plate Orifices

4.1.1 Concentric orifice plates

For most services, orifice plates are made of corrosion-resistant materials, usually Type 316 stainless steel, other materi-
als are used for special services.

The upstream face of the orifice plate should be as flat as can be obtained commercially. It must be smooth, and its
finish should be at least equivalent to that given in Figure 1.

The thickness of the orifice plate at the orifice edge should not exceed (minimum requirements governing in all cases):

D/50 (one-fiftieth of pipe diameter)
d/8 (one-eighth of orifice diameter)
(D-d)/8 (one-fourth of dam height)

In some cases, including large pipe diameter and high pressure and temperature, the thickness of the orifice plate will be
greater than is permitted by the limitations for the thickness of the orifice edge. In such a case, the downstream edge
shall be counterbored or beveled at an angle of 45 degrees or less to the required thickness at the orifice edge. The word
"upstream" or "inlet" should be stamped on the orifice tab on the square-edge side of the plate. Dimensions for orifice
plates are shown in Figure 1.

Bores must be round and concentric. Practical tolerances for orifice diameters, as given in ANSI / API 2530, are shown
in Table 1.

The upstream edge of a sharp edge orifice should be square and sharp. It is usually considered sharp if the reflection of a
beam of light from its edge cannot be seen without magnification. The edge radius should not exceed 0.0004 times the
bore diameter. It should be maintained in this condition at all times. For two-way flow, both edges must be square. Ori-
fice plate details and schedule of thicknesses are shown in Figure 1. Detailed tolerances are discussed in ANSI / API
2530 and American Society of Mechanical Engineers publications. Refer to : 2.1, ASME Standards and publications.

In wet-gas or wet-steam services, where the volume of condensate is small, a weep hole flush at the bottom of the ori-
fice run may be used to prevent a build-up of condensate in horizontal lines. The weep hole serves as a drain to prevent
freeze-up during shutdown periods. A weep hole flush with the top of the pipe can also be used to pass small quantities
of gas in liquid streams. If the diameter of the hole is less than one-tenth of the orifice bore diameter, the maximum flow
through the drain hole is less than 1 percent of the total flow.

TABLE 1 : PRACTICAL TOLERANCES FOR ORIFICE BORE
Dimensions in inches and mm

TOLERANCE
ORIFICE SIZE, d PLUS OR MINUS
PER inch AND mm OF DIAMETER
inch mm mm inch
0.250 6.350 0.00762 0.0003
0.375 9.525 0.01016 0.0004
0.500 12.700 0.0127 0.0005
0.625 15.875 0.0127 0.0005
0.750 19.050 0.0127 0.0005
0.875 22.225 0.0127 0.0005
1.000 25.400 0.0127 0.0005
over 1.000 over 25.400 0.0127 0.0005
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|

CONCENTRIC ORIFICE PLATE
Fig. 1
Notes:

1) All measurements inside parenthesis are in inches and the rest are in mm.

2) The outside diameter(OD)of the orifice plate is that required to fit inside the bolts of standard ANSI flanges. The outside
diameter is equal to the diameter of bolt circle minus the nominal diameter of bolt, within a manufacturing tolerance of +0

inches, +0 millimeters, -0.08 millimeters ('1/32 inch).

3) For orifice plate outside diameters in flange sizes and ratings not listed above, refer to gasket OD dimensions given under
Figure 3, Table 1, Appendix E in ANSI B 16.5-1981, Steel Pipe Flanges and Flanged Fittings, available from the American
Society of Mechanical Engineers, 345 East 47th Street, New York, New York 10017.
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4) The upstream face of the orifice plate shall be as flat as can be obtained commercially; any plate departing from flatness
along any diameter more than 0.010 per inch (.25 millimeters) of dam height, (D-d)/2, shall be unacceptable. Surface rough-
ness shall not exceed 1.3 microns (50 microinches) in a band at least 0.25 diameter wide around the orifice bore.

5) All seating surfaces for spiral-wound gaskets should be clean and free of rust, burrs, nicks, and so forth. Any surface not
meeting the following tolerances should be relapped:

a) Roughness: Should not exceed 2 microns (80 microinches) root mean square with 1.6 microns (63 microinches) root
mean square or better as optimum.

b) Flatness: Out-of-plane tolerances must not exceed 0.0025 inch (0.06 millimeter). The cumulative out-of-flatness for
two mating surfaces shall not exceed 0.0040 inch (0.1 millimeter).

Because more test information is available for thin-plate orifices than for other primary devices, it is possible to design
orifice installations to acceptable accuracies. Sometimes the layout of equipment precludes the use of the most accurate
design. A lower order of accuracy is often acceptable in installations used only for control purposes than in installations
used for accounting, material balance, or custody transfer. See also the attached typical drawings on page 34.

4.1.2 Other orifice plates

For other types of orifice plates , such as eccentric and segmental orifice plates, refer to typical drawings - attached here
with this standard, on pages 35 through 38.

4.2 Flow Nozzles

- All flow nozzles shall be made in accordance with ASME codes, including ASME MFC-3M, ANSI B31 and
other, related standards.

- Normally stainless steel flow nozzles shall be used, to lessen the effect of corrosion on the highly polished
throats.

- Chrome molybdenum steel flow nozzles shall be used for applications under sustained temperatures as high as
565°C (1050° F).

- Other types of material shall be used for special applications, after approval of the user.

4.3 Venturi Tubes

- Venturi tubes shall be manufactured in accordance with ASME standard MFC-3M.

- Normally the material used is stainless steel, unless other- wise specified, for special applications.

- Normally these tubes are fabricated from rolled plate, with flanged ends.

- Throat may be fabricated from heavier stock and bored to size.

- All welds shall be full penetration. Grind all inside welds flush. Welds at throat inlet and outlet to be ground to
provide a smooth transition between throat and cones.

- Entire inside shall have suitable coating according to the required application.

5. DIFFERENTIAL PRESSURE PRIMERY ELEMENTS ACCESSORIES

5.1 Meter Run Tubes (Pipes)

- Meter tubes shall be fabricated according to AGA report No. 3 (ANSI/ API 2530) and ASME fluid meters.
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- Meter tubes, incorporating orifice fittings or flanges and the orifice plate are accurately designed and manufac-
tured to exacting requirements. Each tube shall be expertly finished to give the highest degree of repeatability
and the lowest maintenance.

- Metering runs for orifices shall be 50 mm (2 in.) or larger.

- Meter run pipe or tubing shall be carefully selected for uniform, but unpolished, internal surface free of stria-
tions and grooves. It shall be also selected for roundness, for concentricity of inside and outside diameters, and
for conformance with published diameters.

5.2 Senior (Retractive) Orifice Fitting

- The senior orifice fitting is composed of two independent compartments separated by a hardened stainless steel
slide valve. Slide valve cannot be closed unless orifice is concentric to bore of fitting. Plate carrier is raised and
lowered by double rack and pinion mechanism with power applied through speed wrench. All parts, including
the essential slide valve assembly, can be replaced or repaired without removing fitting from line.

- All senior orifice fittings shall be designed and manufactured to meet latest ANSI / API / AGA recommenda-
tions, and in strict accordance with latest ASTM specifications.

- Meter Taps

All orifice fittings shall be provided with two sets of "flange taps" located in accordance with latest ANSI / API
2530 (AGA No. 3) recommendations.

-Flange Tap Specifications

Flange tap meter connections shall be 2 " NPT. Internal tap hole sizes shall follow latest ANSI / API 2530 (AGA
No. 3) recommendations. Internal edges of tap holes shall be free from burrs and square edged.

-Line Bore Tolerances

Shall be according to ANSI / API 2530 (AGA No. 3)

- Operating Shafts

On sizes 50 mm (2 inch) to 350 mm (14 inch) inclusive, single operating shafts shall be provided on left or right
side of fitting when looking downstream. On sizes 400 mm (16 inch) and larger, operating shafts shall be pro-
vided on both sides of fitting.

- Indicator Plate

This plate shall be provided, to show clearly the direction of the open and close position of the slide valve.

- Operating Wrench

A speed wrench shall be provided with each fitting for quick operation of the shaft and pinions.

- Hydrostatic Testing

All senior orifice fittings shall be hydrostatically tested in accordance with ANSI B16.34.
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- Plate Alignment

The plate carriers in all senior fittings shall be centered using a fixed three point positioning system, to assures
concentricity within the fitting in accordance with the latest ANSI / API 2530 (AGA No. 3).

- Fitting Style

Normally shall be raised face flanged unless, otherwise specified. ANSI class, shall be as specified.

- Internal Trim Material

Shall be suitable to process fluid. Manufacture standard shall be accepted after agreement of the user.

- Orifice Plate Seal Material

Manufacturer standard shall be accepted after agreement of the user.

5.3 Orifice Flanges

Orifice flanges with flange taps, as shown in Fig. 2, are recommended. These flanges have a minimum thickness of 40
mm (1% inches). In the smaller sizes, they are thicker than the standard class 300 flange. Each tap should be positioned
25 mm (1 inch) from the nearest face of the orifice plate. It is important to allow for compressed gasket thickness.

1"
Ve

/LIZS s+ 5 mm)
) 47 0OR % * (1) o 20 mm) NPT
H PA{ SSURE TAPS
"+ (13MM, DRILL FOR
4 [COMM] OR LARGER
Y {10MM DRILL FOR
F ORI TS OR SOMM)
'S BMM DRILL FOR
CELMM, OR SUMALLER |
PIPE SIZES -

oD ORLESS

ETRE AN AT
B0 Gesr it DR ’
s Gemm Tralm &7 20, WD GaSeE 1S 7

I'LAM-;_.E TAE AASED FACE DRFICE FLANGES
R E ONG NECK, ISLIP ON) CORNER TAP FLANGES

ORIFICE FLANGES

FIG. 2

Note:

To provide adequate clearance in 40 millimeters (1-2-inch) and smaller pipe sizes, the pipe end is often made flush with the
face of the raised face flange. In this arrangement, clearance to the plate is the thickness of the compressed gasket.
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6. DIFFERENTIAL PRESSURE FLOW TRANSMITTERS AND VALVE MANIFOLDS

6.1 Pneumatic Transmitters

- General

These transmitters shall be force balance, mercury less, differential pressure type, blind transmitters, capable of
transmitting 0.2-1 barg, signal proportional to the differential pressure.

a) Functional Specifications

- Service
liquid, gas, steam and vapor applications.

- Output
0.2-1 barg, pnenumetic signal, proportional to the differential pressure.

- Air Supply
1.4 barg

- Zero Elevation and Suppression
As specified in related data sheets.

- Over Range Protection
Shall be same as body rating, in either direction.

- Temperature Limits

-30°C to +120°C at cell body
-30°C to +82°C ambient at transmitter
-30°C to 82°C storage

b) Performance Specifications

- Accuracy:
Better than 1%

- Range
Shall be as specified in related data sheets.

- Span:
Fully adjustable

c) Physical Specifications

- Supply and Output Connections:
Screwed % in. NPT (FEM).

- Process Connection
Screwed % in. ANSI B2.1 NPT (FEM), unless otherwise flange type is specified.

- Body Material
Carbon steel, with SST. internal trim, unless otherwise specified.

- Body, Plug and Process Connections
316 SST.
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- Body Rating
Shall be suitable to the maximum static pressure.

- Differential Diaphragm (Capsule) Material
316 SST, unless otherwise specified.

- Vent and Drain
Screwed and plugged % in. NPT

- Gaskets
Teflon (glass filled) at process, Buna-N, at seal.

- Cover
Cast aluminum, unless otherwise specified, dust and weather proof (IP-class, shall be as specified in
data sheet).

- Mounting
Yoke and bracket for 50 mm (2 in.) stand pipe, vertical.

- Sealed Chamber
Refer to IPS-E-IN-210 "instrument protection".

6.2 Electronic Transmitters

- General

These transmitters shall be of different types of sensors such as:

Capacitance, resonance wire, strain gage .......... etc, solid state electronic, differential pressure indicating trans-
mitters, capable of transmitting a 4 to 20 mA output signal, via a 2-wire system, proportional to the differential

pressure.

a) Functional Specifications

- Service
Liquid, gas, steam, and vapor applications

- Output
Two-wire 4-20 mA (for 0-100% span and direct action).

- Power Supply
Nominal, 24 d.c, unless otherwise specified.

- Hazardous Area Classification
Normally shall be intrinsically safe and weather proof (IP 65), unless otherwise is specified. Approval
of well-known certifying authorities such as BASEEFA, FM, PTB, UL ...... etc, is required.

- Zero Elevation and Suppression
Shall be provided, if specified in related data sheets.

- Over Range Protection
Shall be same as body rating in either direction.

10
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- Temperature Limits

-30°C to +120°C at cell body
-30°C to +82°C ambient at transmitter
-30°C to +82°C storage

- Humidity:
0-100% RH.

b) Performance Specifications

- Accuracy
+0.25 of calibrated span, or better.

- Range
As specified in related data sheets.

- Span
Fully adjustable

- Stability
+0.25% of upper range limit for six months.

- Vibration Effect
+0.05% of upper range limit per g up to 200 Hz in any axis.

- RFI Effects
Shall be tested from 20 to 1000 MHz and for field strength up to 30 v/m.

c) Physical Specifications

- Electrical Connection
M20x1.5

- Electrical Terminals
Shall be in isolated compartment

- Process Connection
15 NPT, unless otherwise flange-type is specified.

-Body and Process Connections Material
316 SST (wetted parts), unless otherwise specified.

- Body Material
Carbon steel (non-wetted part), unless otherwise specified.

- Body Rating
Shall be suitable to the specified range.

- Differential Diaphragm (Capsule)
316 SST, unless otherwise specified.

- Drain Vent Valves
316 SST, unless otherwise specified

- Process Flanges
Plated carbon steel or 316 SST, unless otherwise specified.

11
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- Gaskets
Teflon, at diaphragm and seal.

- Amplifier Housing
Die-cast aluminum with cadmium or baked vinyl finish, dust and weather proof (IP 65).

- Mounting
Yoke and bracket for 50 mm (2 in) stand pipe vertical.

- Calibration Facility
Built-in test jack.

- Sealed Chamber
Refer to IPS-E-IN-210 "Instrument Protection".

6.3 Micro Processor-Based " SMART " Transmitters (Intelligent Transmitters)

- General

These transmitters are micro processor-based devices, capable of transmitting a 4-20 mA analogue and, digital
signal, super imposed on 4-20 mA signal via a 2-Wire system, proportional to the differential pressure.

a) Functional Specifications

- Service
Liquid, gas, steam and vapor applications.

- Outputs
Two-wire 4-20 mA, user-selectable for linear or square root output and digital signal superimposed
on 4-20 mA signal.

- Power Supply
24 V d.c., unless otherwise specified.

- Hazardous Area Classification
Normally shall be intrinsically safe and weather proof (IP 65), unless otherwise is specified. Approval
of well-known certifying authorities such as BASEEFA, FM, PTB, UL ........ etc, is required.

- Zero Elevation and Suppression
Shall be provided, if specified in related data sheets.

- Overload Protection
Shall be same as body rating in either direction.

- Temperature Limit

-30 to +120°C at cell body
-30 to +82°C ambient at transmitter
-30 to 82°C storage

- Failure Alarm

If self-diagnostics detect a major transmitter failure, the analogue signal will be driven either below
4 mA or above 20 mA to alert the user (high or low alarm signal is user-selectable by internal
jumper).

- Humidity Limits
0-100%RH .

12



IE IPS-M-IN-130

b) Performance Specifications

- Accuracy
Better than +0.1% of calibrated span for analogue signal, £0.07% of calibrated span for digital sig-
nal.

- Range
As specified in related data sheets.

- Stability
+0.1% of upper range limit for 6 months.

- Vibration Effect
+0,05% of upper range limit per g up to 200 Hz in any axis.

- RFI Effects
Shall be tested from 20 to 1000 MHz and for field strength up to 30v/m .

c) Physical Specifications

- Electrical Connection
M20 x 1.5

- Electrical Terminals
Shall be in isolated compartment

- Process Connection
Y5 in. NPT, unless otherwise flange-type is specified.

- Process-Wetted Parts

* Differential Diaphragms (Capsule)
316, SST, unless otherwise specified

* Drain / Vent Valves
316 SST, unless otherwise specified

* Process Flanges
Plated carbon steel or 316 SST, unless otherwise specified.

* Wetted O-Rings
Glass-filled teflon.

- Non-Wetted Parts

* Electronic Housing
Low-copper aluminum, NEMA4X, or IEC code IP 65.

* Bolts
Plated carbon steel ASTM A449, Grade 5.

* Fill Fluid
Silicon oil, or manufacturer standard.

* Paint
As specified.

* Cover O-Rings
Buna-N

13
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- Mounting
Yoke and bracket for 50 mm (2 in.) stand pipe vertical.

- Calibration Facility
Test and calibration shall be performed by portable 2-wire digital output calibrator (HHT-hand held
terminal), which can be connected to any point of the loop, whith out disconnecting the output signal.

This HHT can be connected to the output terminals of the transmitter directly.

6.4 Valve Manifolds
- General
3 or 5 valve block manifold for use with differential pressure instruments (transmitters).

- Materials

Carbon steel drawn bar zinc or cadmium plated and passivated, unless otherwise specified.

- Bore

5 mm min. dia.

- Spindle Packing

P.T.F.E., unless otherwise specified.

- Working Pressure

As specified in related data sheets.

-Working Temperature

As specified in related data sheets.

- Process Connection

screwed %5 in. ANSI B2.1 NPT.

-Dimensions

54 mm (2, ¢ in.) flanged centers.

14



IE IPS-M-IN-130

7. VARIABLE AREA METERS (ROTAMETERS) (V.A)

7.1 Glass Tube Rotameters

- General

These type of rotameters consists of a tapered metering glass tube and a float which is free to move up and down
inside it. Flow rate is indicated by the position of the float on the graduated scale.

- Rangeability
1:10 or better.

- Repeatability
<0.25% of full scale.

- Accuracy

+1.0% of Max. flow, or better.

- Scale Length

Manufacturer standard shall be accepted.

-Scale Graduation

As specified in related data sheets.

- Working Temperature and Pressure

As specified in related data sheets.

-Connections

Screwed or flanged to ANSI RF, as specified in related data sheets.

- Metering Tube Material

Borosilicate glass

-Tube Adapter

316 SST, unless otherwise specified.

- Float
316 SST, unless otherwise specified.
- Fittings

316 SST, unless otherwise specified.

15
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- O-Rings
Buna-N, unless otherwise specified.

- Housing

304 SST, unless otherwise specified.

- Flanges

Steel, zinc plated.

-Window

Safety glass.

- Mounting

Normally shall be process line mounting.

- Guide Rod

To be provided, if required.

- Min. and/or Max. Alarm

As specified in related data sheets.
- Allowable Pressure Drop
Shall be as low as possible.

7.2 Metal Tube Rotameters (Armored V.A Flowmeters)

- General

These type of rotameters consist of a tapered metering metal tube, rate is indicated by an isolated indicator-which
is magnetically coupled with the float-on graduated scale.

- Rangeability

1:10 or better.

- Accuracy

+1.6% of full scale or better.

- Repeatability

<0.25% of full scale.
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- Scale Length

Normally shall be 100 mm.

-Scale Graduation

As specified in related data sheets.

- Operating Temperature and Pressure

As specified in related data sheets .

- Allowable Ambient Temperature

-30 to +85°C

- Housing (Enclosure) Protection

Normally shall be IP 64.

-Connections

Normally shall be flanged ANSI RF, unless otherwise specified

- Meter Tube Material : SST 316, unless otherwise specified

- Float Material : SST 316, unless otherwise specified
- Reducer : SST 316, unless otherwise specified

- Fittings : SST 316, unless otherwise specified

- Flanges : SST 316, unless otherwise specified

- Spacer : SST 316, unless otherwise specified

- Base Plate

Normally is Aluminum anodized.

- Housing

Normally is Aluminum, epoxy painted, unless otherwise
specified.

-Window

Safety glass.

- Gasket

Buna-N.

-Clamp

Stainless steel.
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- Min. and/or Max. Alarm

As specified in related data sheets.

- Allowable Pressure Drop

Shall be as low as possible.

8. TARGET FLOW METERS

8.1 General

The target flow meter is comprised of a flow element (primary device) and a force-balance transmitter (secondary de-
vice). The primary device contains a disc-shaped target located in the fluid stream on the axial center line of the pipe,
forming an annular orifice . The target is fixed to lever (lower force bar) which transfers the force exerted on the target
to the secondary device, located on the top of the primary device. The force exerted on the target by the fluid is propor-
tional to the square of the fluid velocity, and therefore, to the square of the flow rate. The integral force-balance trans-
mitter converts this force into either a pneumetic output signal of 0.2-1.0 barg (3-15 psig), or an electronic output signal
of 4-20 mA d.c.

- Body Material

Normally is a casting made from ASTM A351 Grade CF-8M stainless steel (cast 316 SS)

- Target and Lower Force Bar

Normally shall be 316 SS, unless otherwise is specified.
- 4" NPT plug with a vent screw in the body extension shall be provided, for line fluid venting or flushing .

- The body shall be mounted between ANSI RF flanges

- Accuracy

Shall be £2% or better.

- Ambient Temperature Limitation

-30 to +85°C

- Relative Humidity

0-100%

- Air Supply Pressure and Connection Size (for Pneumatic Transmitters)

1.4 barg, 4" NPTF.

- Supply Voltage (for Electronic Transmitters)

Shall be 24 V d.c., unless otherwise specified.
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8.2 Pneumatic Transmitters Materials
* Base Plate
Normally is stainless steel and mounts to the top surface of the primary device.

* Cover

Normally is a high impact, glass-filled polycarbonate

* Gasket

Normally is silicone rubber and cork composition.

*Enclosure Type

[EC-IP 53 (NEMA 3) as minimum.

* Signal Connection Size

V4" NPTF

8.3 Electronic Transmitters Materials

* Base Assembly

Normally is cast Aluminum, and mounts to a top surface of the primary device.

*Force Bar Assembly

Normally is 316 SS.

* Gasket

Normally is silicone elastomer.

* Cover

Normally is cast Aluminum.

*0-Ring

Normally is Buna-N.

*Enclosure Type

IEC IP 65 (NEMA 4)
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* Hazardous Area Classification

As specified in related data sheets and to be certified from acceptable authorization bodies such as BASEEFA,
FM, UL, PTB etc.

* Electrical Conduit
M20 x 1.5

9. TURBINE METERS

- General

A turbine flow meter measures the flow of fluids by rotation of a rotor producing an alternating voltage, the fre-
quency of which is directly proportional to the flow rate.

- Body

Min. A105 forged carbon steel, unless otherwise is specified in related data sheets.

-End Connections

Normally shall be flanged, carbon steel, unless other wise is specified.

- Rotor Blades

316 stainless steel, unless otherwise is specified.

- Rotor Hanger Units

316 stainless steel, unless otherwise is specified.

- Rotor Spindle (if Applicable)

Tungsten carbide.

- Spindle Bearing Bushes

Cemented tungsten carbide.

- Electrical Connection

M20 x 1.5.

- Environmental Protection

Shall be IEC-IP 65.
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- Pick-up Coil Output

Normally 0.5-5 V at min./max. flow into 22k ohm load, also manufacturer standard is accepted.

- Operating Temperature

Normally shall be -45°C to +120°C unless otherwise is specified in related data sheets.

- Straightening Vanes

Normally is carbon steel.

- Linearity

+0.10% over normal linear working range.

- Repeatability

+0.02% at any point in linear flow range.

- Response Time

Average 25 ms for 10-90% step flow change.

- Pressure Drop

0.1 to 0.4 barg, at Maximum linear flow on product with s.G. 1.0 and 1.0 CSt. viscosity.

- Pre-Ampilifier

Voltage shall be according to manufacturer standard.

- Hazardous Area Classification

As specified in data sheet, and shall be certified from acceptable authorization, such as FM, BASEEFA, UL,
PTB ... etc.

- Power Supply

24 V d.c., unless otherwise specified.

- Option:

- Printer

- Preset valve

- Transmitter and receiver
- Indicator

- Strainer

- Totalizer

- Compensation

- Preset countor

- Meter prover
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10. MAGNETIC FLOW METERS

- General

A Magnetic flow tube is the primary in-line device of a magnetic flowmeter. It is used to measure the flow rate
of electrically conductive liquids.

The flow tube produces a d.c. or a.c. millivoltage. This low-level voltage is directly proportional to velocity and
translatable to volumetric flow rate. It is converted into a standard transmission signal by a magnetic flow trans-
mitter.

- Rangeability

10:1 or better.

- Accuracy

+0.5% of full scale or better.

- Min. Required Fluid Conductivity

>5 ps/cm.

- Operating Temp. and Pressure

As specified in data sheets.

- Liner Material

Normally is PTFE, ceramic, neoperene, polyutherane, unless otherwise specified.

- Electrode Material

Normally is AISI 316L SST.

- Flanges

Normally is 304 SST, ANSI RF.

- Housing (Tube Coils)

Steel sheet for sizes larger than 300 mm (12 in.) and low copper content cast aluminum alloy for sizes smaller
than 300 mm (12 in.), shall meet IEC IP 65 requirements (NEMA 4).

- Transmitter Mounting

Normally shall be directly mounted on the flow tube itself, for sizes up to 300 mm (12 in.). And shall be pipe
mounted on 50 mm (2 in.) stand pipe, for sizes more than 300 mm (12 in.).
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- Transmitter Enclosure

Shall be IEC-IP 65 weather prooved.

- Transmitter Housing and Cover Material

Normally is low-copper content cast aluminum alloy, unless otherwise specified.

- Transmitter Output Signal

Shall be 4-20 mA d.c., unless otherwise specified.

- Hazardous Area Classification

As specified in related data sheets, and shall be certified from a well known authorization such as BASEEFA,
FM, UL, PTB etc...

- Power Supply

Normally is 110 V £10%, 50 Hz +3 Hz, unless otherwise specified.
- Allowable Ambient temp. -40 to+85°C

- Allowable storage temp. -20 to +70°C

- Allowable Vibration

Less than 15 m/s’ (1.5g).
- Electrical connection
M20 x 1.5

11. POSITIVE DISPLACEMENT METERS

- General

This meter measures flow by isolating, counting, and totalizing segments of known volume as they are displaced
through its body.

- Linearity

+0.25% or better

- Repeatability

+0.05% or better

- Capacity

As specified in related data sheets.
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- Working Pressure

Normally shall be 10 barg, unless otherwise is specified in related data sheets.

-Connections

Shall be flanged to ANSI RF 150, unless otherwise is specified.

- Meter Housing and Parts

Welded Steel Construction

The following material requirement should be met unless otherwise is specified:

- Meter element Housing (counter): Aluminum.

- Rotors : Heat treated aluminum.

- Rotor shafts : Ground and polished nitralloy

- Rotor Bearing : Ball bearing stainless steel.

- Counter Drive gears : Stainless steel.

- Counter Drive shaft : Stainless steel.

- Counter Drive shaft bushings: carbon filled teflon

- Counter

Large numerical counter with five digits (min.) resetable and seven digits non-resetable totalizers, with suitable
flow units.

- Seals

Buna-N, unless otherwise is specified

- Temperature Compensator

Automatic temperature compensator with gravity selection facility.
- Option

The following accessories may be ordered as specified in relative data sheet.

- Printer :

- Preset valve:(flow control valve):
- Transmitter and receiver :

- Indicator :

- Pulser :

- Strainer :

- Air Eliminator:

- Air actuated check valve:

- Meter prover
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12. VORTEX SHEDDING FLOW METERS

- General

Vortex flow meters measure the flow of fluids in pipe lines by monitoring induced vortices . Vortices are rota-
tional flow zones similar to natural whirlpools. They transmit either a pulse signal or an electronic analog signal
linearly proportional to volumetric flow rate .

The flow meter consists of a flow meter body (primary device) and an electronics housing (secondary device)
mechanically connected together.

The primary device contains the vortex shedding element and sensor assembly (detector), The vortex shedding
element is cast (inplace) into the flowmeter body.

The sensor assembly is located in a flow chamber directly above the shedding element. This assembly is easily
removed from the top of the body without the need for removing the flowmeter from the pipe line (for non-
insertion type). The secondary device houses the output module assembly, terminal block, and a flow rate indica-
tor. A flexible coaxial cable connects the sensor assembly to the out put module assembly.

- Accuracy

+0.5% flow rate or better, for pulse output.
+0.7% full scale or better, for 4-20 mA analog output.

- Repeatability

+0.2% of full scale.

- Sensor Type

Manufacturer standard.

-End Connection

Normally is flanged, ANSI RF, B16.5, rating shall be as specified.

- Standard Materials, (Wetted Parts)

316 SST (body, shedding element, etc), unless otherwise specified.

- Power Supply

Normally shall be 24.v d.c., or 110 V a.c. unless otherwise specified.

- Output Signal

Pulse or 4-20 mA analog, as specified in related data sheets.

- Hazardous Area Classification

As specified in related data sheets, and to be certified from acceptable authorization, such as : FM, BASEEFA,
UL, PTB etc.
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- Ambient Temperature

-30 to +85°C

- Relative Humidity

0 and 100% RH

- Enclosure Protection

Normally is IEC-IP 65(NEMA 4)

- Electrical Conduit

M20 x 1.5

- Local Flow Rate Indicator

shall be provided, when specified.

13. MASS FLOW METERS

- General

Mass flowmeters measure fluid mass flow rate directly, not inferentially as volumetric flowmeters do. The prin-
ciple of coriolis acceleration is used which allows true mass folw rate measurements of fluids to be made di-
rectly, without the need for external temperature, pressure, or specific gravity measurements. They are comprised
of a sensor (flow tubes) and a signal processing transmitter.

The transmitter provides analogue (4-20 mA) and digital output signals.
- Accuracy

+0.2% of reading, or better.

-End Connection

Normally is flanged, ANSI, RF, B 16.5, rating shall be as specified.

-Flow Tube Materials (Wetted Parts)

316 SST, unless otherwise specified.

-Flow Tube Enclosure Materials (Non-Wetted Parts)

304 SST, with a mat finish seams are welded and enclosure free from water and dust retaining cavities.

- Power Supply

Normally shall be 24 V,d.c. unless otherwise specified.

- Output Signal

4-20 mA, pulse, or digital signal, as specified.
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- Hazardous Area Classification

As specified in related data sheets, and to be certified from acceptable authorization, such as : FM, UL, PTB,
BASEEFA,..... etc.

- Ambient Temperature

-30 °C to +85 °C

- Relative Humidity

0 and 100% RH

- Mechanical Vibration

Transmitter : 5 m/s> (0.5"g") at 5 to 200 Hz

Flowtube : 10 m/s’ (1"g")at 5 to 40 and 100 to 200 Hz
- Transmitter Enclosure Protection

Normally is IEC-IP 65 (NEMA 4 X))

- Flowtube Enclosure Protection

Hermetically sealed, welded flowtube enclosure provides ingress protection at internal pressure less than atmos-
pheric pressure.

- Flow Rate Indicator

Shall be provided, when specified.

- High Voltage Protection

The transmitter can withstand surge voltages up to 2500 V.

- Transmitter Mounting

Shall be panel, pipe, or surface mounted, as specified.

14. DOCUMENTATION / LITERATURE

1) AT QUOTATION STAGE

Suppliers shall provide the following in the numbers requested at the time of quotation (minimum five copies):

a) Comprehensive descriptive literature.
b) List of reccommended commissioning spares with prices.
c) Details of any special tools required with prices.

2) AT ORDERING STAGE
Suppliers shall provide the following in quantities and at times as detailed on the order, (minimum five copies):
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a) List of recommended spares for two years continuous operation.

b) Illustrated comprehensive spare parts manual with part numbers suitable for warehouse stocking.
c) Illustrated installation and operating instructions.

d) Maintenance manuals.

Note:
The above shall include identification of all proprietary items.
All drawings and literature shall be in the English language and show all dimensions, capacities, etc., in metric units.

The order number shall be prominently shown on all documents. Drawings shall be properly protected and packed and
reproducable copies shall be dispatched in a strong cardboard cylinder. Drawing shall be rolled not folded.

15. INSPECTION AND TEST

- Inspection by appointed representative shall consist of but not necessarily be confined to :

1) Visual and dimensional checks.
2) Hydraulic and functional tests where applicable.

- Certified test reports shall be provided for each instrument.
- The user reserves the right to reject individual instrument for bad workmanship or defects.

- Detailed inspection requirements are specified in IPS-E-IN-100, factory inspection for instruments and instru-
ments systems.

16. PACKING AND SHIPPING

Equipment shall be carefully protected and packed to provide adequate protection during transit to destination and shall
be in accordance with any special provision contained in the specification or order.

Special attention shall be given to protection against corrosion during transit.
All bright and machined parts shall be painted with a rust preventative.

Ancillary items forming an integral part of the equipment should be packed preferably in a separate container if the
equipment is normaly cased or crated. Alternatively the ancillary items should be fixed securely to the equipment and
adequate precaution taken to ensure that the items do not come loose in transit or be otherwise damaged.

Instruments having delicate movements and assembled into panels for inspection and test must be replaced in makers
special shock absorbing packages for transit, all connections being marked for remounting in Iran. Such instruments to
be packed in same case as associated panel, but protected by a bulkhead or equivalent packing arrangement.

17. GUARANTEE

Vendor shall guarantee the following when the instrument is operated in accordance with the written operating instruc-
tions.

17.1 Designed performance and quality under conditions per specification.

17.2 Instrument is free from fault in design, workmanship and material to fulfill satisfactorily the operating conditions
specified.

17.3 Spare parts guarantee for minimum 10 years and performance guarantee for one year after installation or 18
months after shipment whichever is closer.
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TYPICAL DRAWING 3

QUARTER CIRCLE ORIFICE PLATE DATA AND SPECIFICATION SHEET
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TYPICAL DRAWING 4

ORIFICE PLATE AND HOLDER FOR "RTJ" FLANGES SQUARE EDGE OR QUARTER
CIRCLE ORIFICE PLATE DATA AND SPECIFICATION SHEET
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Notes:
1) Install at angle 0 to avoid interference with taps and jacking screws.

2) The plate may be fabricated from one-piece of material, should the tab be welded on, however care must be taken to
smooth grind the weld on both sides.

TYPICAL DRAWING 5

SQUARE EDGE ORIFICE PLATE
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Notes:
1) Install at angle 0 to avoid interference with taps and jacking screws.

2) The plate may be fabricated from one piece of material, should the tab welded on, however care must be taken to smooth
grind the weld on both sides.

3) Pressure taps must be located above dam.

TYPICAL DRAWING 6

SEGMENTAL ORIFICE PLATE
DAM HEIGHT LESS THAN HALF INTERNAL DIA. OF PIPE
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Notes:
1) Install at angel O to avoid interference with taps and jacking screws.

2) The plate may be fabricated from one piece of material, should the tab be welded on, however care must be taken to
smooth & grind the weld on both sides.

TYPICAL DRAWING 7

SEGMENTAL ORIFICE PLATE
DAM HEIGHT MORE THAN HALF INTERNAL DIA. OF PIPE
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Notes:

1) Install at angle 0 to avoid interference with taps and jacking screws.
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2) The plate may be fabricated from one piece of material, should the tab be welded on, however care must be taken to

smooth grind the weld on both sides.

TYPICAL DRAWINGS 8

ECCENTRIC ORIFICE PLATE
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Notes:

1) Install at angle 0 to avoid interference with taps and jacking screws.
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2) The plate may be fabricated from one piece of material, should the tab be welded on, however care must be taken to

smooth grind the weld on both sides.

3) Not to be fabricated locally for line sizes 2" and below.

4) d’ shall be 1.5 times d or equal to inside pipe diameter whichever is smaller.

TYPICAL DRAWING 9

QUARTER CIRCLE ORIFICE PLATE
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