SECTION 16942

FIELD COMPONENTS INSTALLATION

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Requirements for installation and testing of field components provided as part of a complete instrument and control system.

B. Contractor procurement of materials and hardware necessary for mounting field components.

C. Fabrication of mounting brackets or supports required for a completed installation.

1.02 REFERENCES

A. American Society for Testing and Materials (ASTM), Annual Book of Standards

B. ASTM A-252-90, Standard Specification for Welded and Seamless Steel Pipe Piles

1.03 SUBMITTALS

A. Submit installation test reports for approval.

PART 2 PRODUCTS

2.01 MATERIALS

A. Mounting stands and brackets

1. Outdoor applications: 304 stainless steel.

2. Indoor, non-corrosive applications:  carbon steel painted.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that all support fabrication and preparation activities are complete prior to installing field components.

B. Examine field components after installation to ensure that design, installation, and operational requirements have been met as defined in project design drawings and this specification.

3.02 PREPARATION

A. Provide and install temporary and permanent supports required to facilitate the installation of field components.

B. Verify that required process piping, instrument tubing and conduit has been installed.

C. Verify that instrument process connections have been located and installed according to design drawings.

D. Protect components during brazing, welding, and soldering activities. 

E. In cases where damage is possible and the body of the component cannot be kept cool to the touch during welding, brazing, or soldering, obtain permission from Construction Manager to disassemble the component before heat application.

F. Protect components during drilling and filing activities.  

G. Do not allow filings and metal or wood shavings to fall onto or within components or into ports or connectors.

3.03 INSTALLATION

A. General

1. Fabricate instrument stands and component mounting brackets in accordance with project design drawings.

2. Verify an identification tag is attached to each field component bearing its instrument number in accordance with project drawings and tabulations.

3. Install instruments and equipment according to instrument installation detail drawings.

4. Safety items shall have special identification tags attached, in accordance with the safety component identification shown on project design drawings.

B. Pressure Instruments

1. Pressure Gauges shall be installed as follows:

a. Gauges shall be installed per manufacturer's recommendations and applicable instrument installation detail drawings.

b. Install an instrument isolation valve between the process and the gauge.

c. For gauges which are designated as safety items, the instrument isolation valve shall have a handle which can be locked in the open position.

d. Safety items shall have special identification tags attached, in accordance with safety component identification shown on project design drawings.

e. A calibration tap with valve shall be installed between the isolation valve and the gauge.

f. Pressure taps shall be located a minimum of five pipe diameters from an elbow or flow restriction device when manufacturer's recommendations or instrument installation detail drawings are not provided.

g. Pressure taps shall not be installed in vertical lines unless such installation is clearly shown on design drawings.

h. Horizontal taps shall be installed above the horizontal centerline.

2. Pressure Switches

Pressure switches shall be installed as follows:

a. Switches shall be installed per instrument installation detail drawings.

b. An instrument isolation valve shall be installed between the process and the pressure switch.

c. For instruments which are designated as safety items, the instrument isolation valve shall have a handle which can be locked in the open position.

d. Safety items shall have special identification tags attached, in accordance with the safety component identification shown on the project design drawings.

e. A calibration tap with valve shall be installed between the isolation valve and the pressure switch.

f. Pressure taps shall be located a minimum of five pipe diameters from an elbow or flow restriction device when manufacturer's recommendations or instrument installation detail drawings are not provided.

g. Pressure taps shall not be installed in vertical lines unless such installation is clearly shown on design drawings.

h. Horizontal taps shall be installed above the horizontal centerline. 

3. Pressure/Differential Pressure Transmitters

Pressure and Differential Pressure transmitters shall be installed as follows:

a. Transmitters shall be installed per applicable instrument installation detail drawings.

b. An instrument isolation valve shall be installed between the process and the transmitter and on the calibration tap.

c. A calibration tap with valve shall be installed between the isolation valve and the transmitter.

d. For instruments which are designated as safety items, the instrument isolation valve shall have a handle which can be locked in the open position.

e. Safety items shall have special identification tags attached, in accordance with the safety component identification shown on the project design drawings.

f. Install instrument isolation valves at the connection to the transmitter.

g. Pressure taps shall be located as shown on the design drawings.

h. A valve manifold with block, equalizing and drain valves shall be used on all differential pressure transmitters.

C. Temperature Instruments

1. For instruments which are designated as safety items, special identification tags shall be attached, in accordance with the safety component identification shown on the project design drawings.

2. Resistance Temperature Detectors (RTDs) and Thermowells 

a. RTD installations in process piping shall use thermowells mounted in appropriate couplings or pipe adapters per instrument installation detail drawings.

b. For mounting in pipes smaller than 2 in., swaged pipe shall be used with the thermowell at an angle unless otherwise shown on design drawings.

c. Thermowells shall be installed so that flow is from tip toward base unless otherwise shown on design drawings.

d. Install thermowells perpendicular to the pipe on piping that is 4 inches or larger.

e. Ensure that RTD element is well seated against the bottom of the thermowell. 

f. Contractor shall use heat transfer fluid in thermowells where specified on installation detail.

g. Thermowells shall be located at a minimum of four pipe diameters downstream of pressure gauges unless otherwise shown on design drawings.

h. Thermowells shall be located within four pipe diameters of flanges to allow for inspection unless otherwise shown on design drawings.

3. Thermocouples and Thermowells

a. Thermocouple installations in process piping or vessels shall use thermowells mounted in appropriate couplings or pipe adapters per instrument installation detail drawings.

b. For mounting in pipe smaller than 2 inches, swaged pipe shall be used with the thermowell at an angle unless otherwise shown on design drawings.

c. For process pipe 4 inches or larger, install thermowells perpendicular to the pipe.

d. Thermowells shall be installed such that flow is from tip toward base unless otherwise shown on design drawings.

e. Thermocouples installed at locations other than process piping or vessels shall be installed as specified on the instrument installation detail drawings.

f. The Contractor shall ensure that the thermocouple wire does not touch its protective tube.

g. The Contractor shall use heat transfer fluid in thermowells where specified on installation detail.

h. Thermowells shall be located a minimum of four pipe diameters downstream of pressure gauges unless otherwise shown on design drawings.

i. Thermowells shall be located within four pipe diameters of flanges to allow for inspection unless otherwise shown on design drawings.

D. Flow Instruments

1. Flowmeters shall be installed per applicable instrument installation detail drawings.

2. Install electromagnetic, turbine, and vortex shedding flowmeters in accordance with instrument installation detail drawings.

3. Install only at the location shown in design drawings.

4. Observe any special orientation notes shown on design drawings. 

5. Install orifice flanges and orifice plates at the location shown on design drawings.

6. Orient the orifice flanges so that the pressure taps are at the top of the installation. 

7. Ensure that orifice plate is installed such that the marked "upstream" face of the plate is oriented toward the upstream direction.

8. Ensure that orifice plate is oriented such that the drain hole (typically a smaller hole in the orifice plate, near the outer edge) is at bottom.

9. Install sight flow gauges per applicable instrument installation detail drawings.

10. Install only at the location shown in design drawings.

11. Observe any special orientation notes shown on design drawings.

12. Install thermal dispersion flow transmitters per applicable instrument installation detail drawings.

13. Observe any special orientation markings and instructions when installing thermal dispersion flowmeters or flow switches.

14. Thermal dispersion flow transmitters or switches shall be installed perpendicular to flow.

15. Install flow nozzles in accordance with instrument installation details and only at the location shown on design drawings.

16. Orient the flow nozzle such that the pressure taps are at the top of the installation.

E. Final Control Elements

1. Install control valves and actuators in accordance with the manufacturer's recommendations and the applicable installation details on design drawings.

2. Pneumatic actuators shall be installed with the diaphragm oriented as shown on installation details.

3. Valve actuators, if electrical, shall be installed as shown in installation details on design drawings. 

4. Actuator extension rods shall have little or no side resistance when the valve is not installed, and shall have little or no rotational play when the valve is connected to the actuator rod.

5. Actuators shall be adjusted to provide for full travel of the valve from closed to open as the actuator is operated from closed to open positions.

F. Samplers and Analyzers

1. Samplers shall be installed per applicable instrument installation detail drawings.

2. Install samplers so connections to sample lines are accessible without use of ladders.

3.04 FIELD QUALITY CONTROL

A. Perform the following pretest verifications:

1. Verify that instruments have been properly installed, wired, and piped.

2. Verify that electrical power sources are connected and are the proper voltage as shown on design drawings.

3. Verify that instrument air supply has been connected and adjusted to pressure as specified on design drawings.

4. Verify that field cable checks have been completed.

5. Verify that tubing has been pressure and leak tested.

6. Verify that control valve actuation, position indication, and fail positions are as specified on design drawings.

7. Verify that instrument tags and tubing labels have been installed in accordance with design drawings.

B. Perform Testing

1. Submit test plan for Construction Manager approval before testing.

2. Schedule testing with the Construction Manager.

3. Notify all involved participants of the test schedule.

4. Furnish test equipment which has proof of calibration to a traceable NIST standard.

5. Test equipment calibration must be no older than one year.

6. Perform specific test procedures which are at the end of this section.

7. Report test results in accordance with the instructions of this Section.

8. Submit test reports to the Construction Manager for approval.

C. Manufacturer's Field Services

1. The supplier of specialty equipment shall make a technical representative available during startup and testing.

2. The Construction Manager shall arrange to have the technical representative on site when needed.

3. In scheduling the representative, the Construction Manager shall consider any site-specific training and access requirements.

END OF SECTION

11-21-2000
16942‑7

