Section 21 0533 
Heat Tracing for Fire Suppression Piping
. *************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 1 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Fire POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General Requirements.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. The following paragraphs are designer choices based on project-specific conditions.
1. ***************************************************************************************
Self-regulating parallel resistance electric heating cable.
Cable outer jacket markings.
Connection kits.
Accessories.
Controls.
1. ***************************************************************************************
1. Coordination with Electrical Design is required for electric feeders.
1. Coordination with Mechanical Design is required for pipe insulation.
1. Coordination with Fire Alarm Design is required for monitoring.
1. ***************************************************************************************
RELATED REQUIREMENTS
Section ​<< 01 2500 - Substitution Procedures>>​.
Section ​​<< 01 4000 - Quality Requirements - Non-Nuclear>>​​.
Section ​<< 01 7823 - Operation and Maintenance Data>>​.
Section ​​<< 22 0554 - Identification for Plumbing,  HVAC, and Fire Piping and Equipment>>​​
Section ​​<< 28 4600 - Fire Detection and Alarm>>​​.
REFERENCE STANDARDS
FM (AG) - FM Approval Guide.
IEEE 515.1 - IEEE Standard for the Testing, Design, Installation, and Maintenance of Electrical Resistance Trace Heating for Commercial Applications.
NFPA 13 - Standard for the Installation of Sprinkler Systems.
NFPA 70 - National Electrical Code.
UL (DIR) - Online Certifications Directory.
ADMINISTRATIVE REQUIREMENTS
Sequencing: Ensure that utility connections are achieved in an orderly and expeditious manner.
Coordinate the work with other trades to provide ground fault protection for electric heat tracing circuits as required by <<NFPA 70>>.
Coordinate the work with other trades to provide circuit breaker ratings suitable for installed circuit lengths.
ACTION SUBMITTALS
Product Data: Provide data for electric heat tracing; and control components.
Shop Drawings: Indicate proposed electric heat tracing layout; pipe size; wattage per foot; number of strands; controls; branch circuit connections.
Field Quality Control Reports.
INFORMATIONAL SUBMITTALS
Operation and Maintenance Data: Include manufacturer's descriptive literature, operating instructions of equipment and controls, maintenance and repair data, and parts listings.
Warranty: Submit manufacturer standard warranty .
QUALITY ASSURANCE
Installer Qualifications: Company specializing in performing work of the type specified and with at least << three; or  _______>> years of<< documented; or  None - N/A>> experience<< and approved by manufacturer;   or approved by manufacturer; or  None - N/A>>.
WARRANTY
See Section << 01 7823 - Operation and Maintenance Data>>, for additional warranty requirements.
Provide << two;  one; or  _______>> year manufacturer warranty for << cables;  connection kits;  accessories;  controls; and  _______>>​.
PART 2 - PRODUCTS
1. **********************************************************************************************
1. The following Articles are designer choices based on project-specific conditions.
1. **********************************************************************************************
SELF-REGULATING PARALLEL RESISTANCE ELECTRIC HEATING CABLE
Manufacturers:
Chromalox, Inc.
nVent Raychem.
Thermon Manufacturing Company.
Substitutions: << Alternate products may be accepted, follow Section 01 2500 - Substitution Procedures; or  Not permitted – No substitutions>>.
Provide products listed, classified, and labeled by <<UL (DIR)>> or <<FM (AG)>> specifically for use on branch sprinkler lines in accordance with <<NFPA 13>>.
Factory Rating and Testing: Comply with <<IEEE 515.1>> and manufacturers’ instructions.
Heating Element
Provide pair of parallel No. 16 << tinned;  nickel coated; or  _______>> stranded copper bus wires embedded in cross linked conductive polymer core with varying heat output in response to temperature along its length.
Terminations: Waterproof, factory assembled, non-heating leads with connector at one end and water-tight seal at opposite end.
Capable of crossing over itself without overheating.
Insulated Jacket: Flame retardant polyolefin.
Cable Cover: Provide << tinned copper;  stainless steel;  braid; or  _______>> and << polyolefin; or  _______>> outer jacket<< with UV inhibitor; or  None - N/A>>.
Maximum Power-On Operating Temperature: << 150; or  _______>> degrees F.
Maximum Power-Off Exposure Temperature: << 185; or  _______>> degrees F.
Electrical Characteristics
<< _______>> W/lineal ft.
<< ____>> volts, << single; or  three>> phase, 60 Hz.
CABLE OUTER JACKET MARKINGS
Cable outer jacket markings shall include but not be limited to the following
Name of manufacturer, trademark, or other recognized symbol of identification.
Catalog number, reference number, or model.
Month and year of manufacture, date coding, applicable serial number, or equivalent.
Agency listing or approval.
Applicable environmental or area use requirements, such as NEMA 4, Type 4, IP ratings, and hazardous (classified) location markings including temperature rating.
Any applicable warning/caution statements such as "WARNING: De-energize circuit before removing cover”.
CONNECTION KITS
Provide << power connection;  splice/tee;  end seal; and  _______>> kits compatible with the heating cable and without requiring cutting of the cable core to expose bus wires.
Furnish with NEMA 4X rating for prevention of corrosion and water ingress.
Provide UV stabilized components.
ACCESSORIES
Provide Accessories as indicated or as required for complete installation, including but not limited to
High temperature, glass filament tape for attachment of heating cable to metal piping.
Aluminum self-adhesive tape for attachment of heating cable to plastic piping.
Heat-conductive putty.
Cable ties.
Silicone end seals and splice kits.
Installation clips.
Warning labels for attachment to exterior of piping insulation. Refer to Section << 22 0554 - Identification for Plumbing,  HVAC, and Fire Piping and Equipment>>.
CONTROLS
Pipe Mounted Thermostats:
Remote bulb unit with adjustable temperature range from << 30 to 50; or  _______>> degrees F.
Snap-action, open-on-rise, single pole switch with minimum current rating adequate for the connected cable.
Remote bulb on capillary, ​​<< resistance temperature device (RTD);  thermistor; or  _______>>​​ for direct sensing of pipe wall temperature.
Control Enclosure: Corrosion resistant and waterproof.
Multiple pipe segments may be controlled by a single controller using ambient control.
Provide minimum 30 ampere contactor to indicate << operational status;  on/off control; and  _______>>.
Furnish the following alarms with contacts for remote alarm for each fire sprinkler line tracing circuit:
Low-Temperature Alarm: 35.6 degrees F set-point.
High-Temperature Alarm: 100.4 to 109.4 degrees F set-point.
Loss of power.
RTD failure.
Relay failure.
Ground fault trip.
Programmable Controller
Micro-processor based.
Capable of << four; or  _______>> separate schedules.
On/Off/Auto switch.
365-day calendar with << 20; or  _______>> programmable holidays.
PART 3  - EXECUTION
EXAMINATION
Verify that ​<< piping;  equipment; and  _______>>​ ​<< is;  are; or  _______>>​ ready to receive work.
Verify field measurements are as indicated on shop drawings.
Verify required power is available, in proper location, and ready for use.
PREPARATION
Clean all surfaces prior to installation.
Prepare surfaces using the methods recommended by the manufacturer.
INSTALLATION
Install in accordance with manufacturer's recommendations.
Comply with installation requirements of <<IEEE 515.1>>, <<NFPA 70>>, Article 427, and applicable requirements of <<NFPA 13>>.
Identification
After thermal insulation installation, apply external pipeline decals to indicate presence of the thermal insulation cladding at intervals not to exceed << 20; or  _______>> ft including cladding over each valve or other equipment that may require maintenance.
Electronic Supervision
Provide positive confirmation that circuit is energized in accordance with the requirements of <<NFPA 13>>.
Refer to Section << 28 4600 - Fire Detection and Alarm>>​.
FIELD QUALITY CONTROL
See Section << 01 4000 - Quality Requirements - Non-Nuclear>>, for additional requirements.
Field Testing and Inspections:
Commission system in accordance with installation and operation manual.
Inspect for sources of water entry and proper sealing.
Inspect weather barrier to confirm that no sharp or jagged edges are contacting the trace heating.
Verify that thermal insulation around the sprinkler heads is in accordance with manufacturer's instructions and does not impede the water pattern emitted by the sprinkler head.
Controls:
Verify control parameters are set to the application requirements.
Verify alarm contacts are correctly connected to the fire alarm panel.
Verify factory provided << digital temperature controller; or  DCC control system>> is correctly configured with the building automation system.
Submit written test report showing values measured on each test for each cable.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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