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SECTION 230533
ELECTRIC HEATING CABLE SYSTEM FOR WATER PIPES

THIS SECTION SPECIFIES SEVERAL DIFFERENT ELECTRIC RESISTANCE-TYPE HEATING CABLES & TAPES WITH THEIR ASSOCIATED ACCESSORIES THAT ARE USED TO PROVIDE FREEZE PROTECTION FOR METALLIC & NON-METALLIC PIPELINES AND VESSELS CONTAINING WATER.  ALL EQUIPMENT SPECIFIED IS FOR USE IN NEC CLASSIFIED “ORDINARY” ENVIRONMENTS.  CORROSIVE OR EXPLOSIVE ENVIRONMENTS REQUIRE THE USE OF SPECIAL MATERIALS AND SPECIAL APPLICATION PROCEDURES.  CONSULT THE MANUFACTURER’S REPRESENTATIVE FOR SPECIFIC DETAILS.  SEE INFORMATION AT END OF SECTION
PART 1   GENERAL

ADD TO OR DELETE FROM ARTICLE BELOW AS REQUIRED.
1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
HVAC Piping:  Section 232000.


B.
Cold Service Insulation:  Section 230700 or 230719.
1.02
REFERENCES


A.
FM, IEEE.

MODIFY SYSTEM DESCRIPTION IN ARTICLE BELOW AS REQUIRED.  SELECT TEMPERATURE OF EXPECTED MINIMUM AMBIENT LIKELY TO BE ENCOUNTERED.
1.03
SYSTEM DESCRIPTION


A.
Provide a low temperature, all electric, self-regulating type heating cable trace system for plastic and metallic pipes that will maintain the pipeline water temperature at approximately 50 degrees F when the ambient temperature drops to a low of -40, -20, 0 degrees F.

1.04
SUBMITTALS


A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the shop drawings, product data, and quality control submittals specified below at the same time as a package.


C.
Shop Drawings:



1.
Composite wiring and/or schematic diagrams of the complete system as proposed to be installed (standard diagrams will not be acceptable).  Include:




a.
Actual location length, routing, and rating of each heating cable.




b.
Location of branch circuit connections, including conductor size and overcurrent rating recommended for each branch circuit.




c.
Location of terminations, thermostats, etc.




d.
Expected current draw of each heating cable (Data to be used in conjunction with system acceptance test).


D.
Product Data:



1.
Catalog sheets, specifications and installation instructions.



2.
Bill of materials.


E.
Samples:  One of each product if different from Company or catalog number specified.


F.
Quality Control Submittals:



1.
Company Field Advisor Data:  Include:  




a.
Name, business address and telephone number of Company Field Advisor secured for the required services.




b.
Certified statement from the Company listing the qualifications of the Company Field Advisor.




c.
Services and each product for which authorization is given by the Company, listed specifically for this project.



2.
Installation Training:  Certificate of training from the heating cable manufacturer for each person performing the Work.



3.
List of Completed Installations:  If brand names other than those specified are proposed for use, furnish the name, address and telephone number of at least 3 comparable installations which can prove the proposed products have operated satisfactorily for one year.


G.
Contract Closeout Submittals:



1.
System acceptance test report.



2.
Certificates:




a.
Affidavit, signed by the Company Field Advisor and notarized, certifying that the system meets the contract requirements and is operating properly.



3.
Operation and Maintenance Data:




a.
Deliver 2 copies, covering the installed products, to the Director’s Representative.  Include:





1)
Operation and maintenance data for each product.

1.05
QUALITY ASSURANCE


A.
Heating cables shall be Factory Mutual (FM) approved, in compliance with IEEE 515.

EDIT NUMBER OF HOURS IN PARAGRAPH BELOW AS REQUIRED.

B.
Company Field Advisor:  Secure the services of a Company Field Advisor for a minimum of 8 working hours for the following:



1.
Render advice regarding installation of the system.



2.
Witness final system test and then certify with an affidavit that the system is installed in accordance with the contract documents and is operating properly.

PART 2   PRODUCTS

2.01
HEATING CABLES FOR FREEZE PROTECTION

240 VOLT TAPES MAY ALSO BE OPERATED AT 208V, 220V & 277 VOLTS.  POWER OUTPUT & LENGTH OF TAPE THAT CAN BE OPERATED ON A GIVEN SIZED BREAKER WILL BE PROPORTIONALLY REDUCED AT 208 VOLTS & 220 VOLTS AND PROPORTIONALLY INCREASED @ 277 VOLTS.  CONTACT MANUFACTURER FOR EXACT VALUES.

A.
Type SR-3:  Self-regulating; Nelson Electric’s Hevi-Duty Limitrace LT3/LT23, Raychem Corp.’s Chemelex Auto-Trace 3BTV1/3BTV2, or Thermon Mfg. Co.’s 3-FLX-1/3-FLX-2:



1.
Thermal output of 3 watts/ft (120V cable operated at 120V), 3 watts/ft (240V cable operated at 240V).



2.
Thermal output of approximately 2.3 watts/ft (240V cable operated at 208V).



3.
Thermal output of approximately 3.5 watts/ft (240V cable operated at 277V).



4.
Tinned copper outer braid.


B.
Type SR-5:  Self-regulating; Nelson Electric’s Hevi-Duty Limitrace LT5/LT25, Raychem Corp.’s Chemelex Auto-Trace 5BTV1/5BTV2, or Thermon Mfg. Co.’s 5-FLX-1/5-FLX-2:



1.
Thermal output of 5 watts/ft (120V cable operated at 120V), 5 watts/ft (240V cable operated at 240V).



2.
Thermal output of approximately 4.25 watts/ft (240V cable operated at 208V).



3.
Thermal output of approximately 5.7 watts/ft (240V cable operated at 277V).



4.
Tinned copper outer braid.


C.
Type SR-8:  Self-regulating; Nelson Electric’s Hevi-Duty Limitrace LT8/LT28, Raychem Corp.’s Chemelex Auto-Trace 8BTV1/8BTV2, or Thermon Mfg. Co.’s 8-FLX-1/8-FLX-2:



1.
Thermal output of 8 watts/ft (120V cable operated at 120V), 8 watts/ft (240V cable operated at 240V).



2.
Thermal output of approximately 4.25 watts/ft (240V cable operated at 208V).



3.
Thermal output of approximately 5.7 watts/ft (277V cable operated at 277V).



4.
Tinned copper outer braid.


D.
Type SR-10:  Self-regulating; Nelson Electric’s Hevi-Duty Limitrace LT10/LT210, Raychem Corp.’s Chemelex Auto-Trace 10BTV1/10BTV2, or Thermon Mfg. Co.’s 10-FLX-1/10-FLX-2:



1.
Thermal output of 10 watts/ft (120V cable operated at 120V), 10 watts/ft (240V cable operated at 240V).



2.
Thermal output of approximately 9.4 watts/ft (240V cable operated at 208V).



3.
Thermal output of approximately 10.5 watts/ft (240V cable operated at 277V).



4.
Tinned copper outer braid.

2.02
SYSTEM ACCESSORIES


A.
Furnish the heating cable manufacturer’s accessories to suit the system requirements:



1.
Splice, Tee & Power Connection Kits:  Nelson Electric’s Hevi-Duty PLT Series Kits, Raychem Corp.’s PMKG Series Kits, or Thermon Mfg. Corp.’s PCA Series Kits.

CONTACTORS ARE AVAILABLE FROM MANUFACTURER IF THERMOSTAT RATING IS INSUFFICIENT.  ELECTRONIC CONTROL AND MONITORING SYSTEMS ARE ALSO AVAILABLE.


2.
Thermostat Control Kits:  Remote bulb/capillary type; Nelson Electric’s Hevi-Duty TH4X325 (22 amp @ 480 volts, SPDT), Raychem Corp.’s AMC-1B (22 amp @ 480 volts, SPDT), or Thermon Mfg. Corp.’s E4-35235 (25 amp @ 277 volts, SPST).



3.
Aluminum Foil Tape:  Nelson Electric’s Hevi-Duty AT-50, Raychem Corp.’s AT-180, or Thermon Mfg. Corp.’s AL-20P.



4.
Stainless Steel Banding:  Nelson Electric’s Hevi-Duty PS-6, Raychem Corp.’s NA, or Thermon Mfg. Corp.’s PCB.



5.
Fiberglass Tape:  Nelson Electric’s Hevi-Duty GT-6, Raychem Corp.’s GT-66, or Thermon Mfg. Corp.’s PF-1.



6.
Electric Traced Warning Labels:  Nelson Electric’s Hevi-Duty WS-100, Raychem Corp.’s ETL, or Thermon Mfg. Corp.’s CL.

PART 3   EXECUTION

3.01
EXAMINATION


A.
Verification of Conditions:



1.
Examine areas and conditions under which electric heating cables are to be installed.



2.
Notify Director’s Representative in writing of conditions detrimental to proper completion of the work.



3.
Ensure that surfaces, and pipes to which electric heating cables are to be installed are free of burrs and other sharp protrusions and that pipes have been pressure tested for leakage.



4.
Do not proceed with the Work until unsatisfactory conditions have been corrected in an acceptable manner.

3.02
INSTALLATION


A.
Install the Work of this Section in accordance with manufacturer’s printed instructions.

USE PARAGRAPH BELOW FOR PLASTIC PIPE.  IT MAY BE BENEFICIAL FOR PAINTED, STAINLESS STEEL OR OTHER TYPE PIPES HAVING POOR HEAT TRANSFER CHARACTERISTICS.  CONSULT MANUFACTURER’S REPRESENTATIVE.

B.
Apply aluminum foil tape on plastic pipe to avoid overheating areas of the plastic pipe in contact with the heating cable and to aid overall heat transfer from heating cable to the entire pipe surface.


C.
After attaching heating cables to pipe, test cables for insulation resistance of 20 megaohms or greater, measured to ground.  Where leakage is detected replace cable and retest.


D.
Install electric traced warning labels every 10 feet on the exterior of the pipe insulation.

USE THERMOSTATS IN PARAGRAPH BELOW WITH SELF-REGULATING TYPE HEATING CABLES TO SAVE ENERGY.  COORDINATE TEMPERATURE SETTING WITH SYSTEM DESCRIPTION IN 1.03 A.

E.
Set thermostats so that heating cables will be de-energized when the pipeline temperature rises above 55 degrees F.

3.03
FIELD QUALITY CONTROL


A.
System Test:



1.
Preparation:  Notify the Director’s Representative at least 3 working days prior to the test so arrangements can be made to have a Facility Representative witness the test.



2.
Make the following tests:




a.
Verify that each heating cable is operating properly by noting and recording its current draw.  Note surface temperature of pipe to which cable is attached and ambient air temperature.  Use manufacturers approved shop drawing data for expected current draw for each tape at given surface/ambient temperature.  Compare actual current draw with expected draw.  Any cable with a + 15 percent variance from the manufacturer’s expected draw will be rejected.



3.
Supply all equipment necessary for system adjustment and testing.



4.
Submit written report of test results signed by Company Field Advisor and the Director’s Representative.

3.04
HEATING CABLE SCHEDULE

THE SYSTEM DESIGN, INCLUDING CABLE TYPES, LENGTHS, ETC. SHOULD BE SHOWN ON THE DRAWINGS.  THE DEFAULT SCHEDULE BELOW COULD BE APPLICABLE FOR A SMALL PROJECT.

THE DEFAULT SCHEDULE IS BASED UPON 1 INCH OF FIBERGLASS INSULATION ON OUTDOOR METAL PIPING, 120V CABLE OPERATED AT 120V (OR 240V CABLE OPERATED AT 240V), 20 MPH WIND, WATER TEMPERATURE MAINTAINED AT 50 DEGREES F.

A.
Unless otherwise indicated on the drawings, apply the following types of heating cables to suit pipe size and minimum ambient temperature, maintaining the pipeline water temperature at approximately 50 degrees F.

	PIPE SIZE
	MINIMUM AMBIENT TEMPERATURE

	
	0 degree F
	-20 degree F
	-40 degree F

	Up to 2”
	SR-3
	SR-5
	SR-8

	2” to 4”
	SR-5
	SR-8
	SR-10

	4” to 6”
	SR-8
	SR-10
	-

	6” to 8”
	SR-10
	-
	-

	
	
	
	


END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY.  NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.


1.
It is recommended that an overjacket be specified to provide mechanical and basic corrosion protection for the metallic braid where water-based chemical solutions or vapors may be present.  If hydrocarbon based chemical solutions or vapors are (or may be) present, or significant corrosion-protection is required, consult the manufacturer’s representative for details.


2.
Codes, Standards, and References applicable to Heating Cables:



a.
National Electrical Code Article 427.



b.
Underwriters Laboratories, Inc.:




1)
UL Standard 746B “Polymer Materials - Long Term Property Evaluations”.




2)
UL Outline of Investigation Subject 1962-90 “Residential Pipe Heating Cable”.




3)
UL Outline of Investigation Subject 2049-91 “Residential Pipe Heating Cable”.



c.
Institute of Electrical & Electronic Engineers:




1)
IEEE 515 Recommended Practice for the Testing, Design, Installation and Maintenance of Electrical Resistance Heat Tracing for Industrial Applications.



d.
Factory Mutual Research Corporation:




1)
FM tests in accordance with the requirements of IEEE 515.
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