	Project Title

End User, Location

Job Number
	BOLT-ON HEATING SPECIFICATION
	Page  6  of  7

	
	
	Revision:  1

	
	
	Date:  7 Oct 2009



1. GENERAL

1.1. This specification describes the minimum mandatory requirements governing the design and installation of a bolt-on heating system for process piping and equipment.  The system will be used to maintain incoming process temperature, prevent liquid processes from freezing, and prevent vapor processes from condensing inside the pipe.  Specific thermal requirements are specified on the P&ID’s, piping line lists, piping isometric drawings, and/or ControTrace data sheets.

1.2. The bolt-on heating system will be comprised of two basic heating products:  (1) ControTrace bolt-on heating elements for the piping and (2) ControHeat cast aluminum bolt-on heating jackets for valves and other piping components.

2. BOLT-ON HEATING ELEMENTS FOR PIPING
2.1. Bolt-on heating elements for piping 2” and larger shall have a nominal 2” X 1” rectangular cross section.  One of the 2” surfaces shall be formed with a concave radius that matches the OD of the process piping to which they will be attached.  Lengths of individual elements, complete with supply and drain connections, shall not exceed 40 feet.  For piping diameters smaller than 2”, the heating elements shall have a nominal 1.5” x 7/8” rectangular cross section.
2.2. The heating elements shall be carbon steel boiler tubing, SA178 Gr. A, having a minimum wall thickness of 0.120”.  Material traceability (MTR) is required.  Welders of the pressure chambers shall be certified to the ASME Code, Section IX, latest addenda, for the welding procedures used.
2.3. The heating elements shall have a minimum design pressure rating of 150 psig @ 400°F.  This rating shall be verified in accordance with the ASME Code, Section VIII, Div. 1, latest addenda.
2.4. The vendor is responsible for performing heat transfer calculations to determine the number of heating elements required to achieve the thermal requirements for each line.

2.5. The vendor is responsible for designing the heating element placement on the piping to avoid obstructions, ensure the heating medium can drain from the system, and prevent cold spots.

2.6. The heating elements shall be attached to the process piping with ¾” wide X 0.030” thick stainless steel banding or 2” wide X ¼” thick carbon steel rolled flatbar straps.

2.7. Before attaching the heating element to the pipe, the concave surface of the heating element shall be coated with a thin layer (approximately 1/4”) of heat transfer compound.  The type of compound used (hardening or non-hardening) shall be based on the maximum service temperature and the recommendations of the heating element supplier.  After the element is banded to the pipe, excess compound that extrudes from the edges of the element shall be wiped clean.

2.8. The placement and distance between the bands/straps shall be based on the recommendations of the heating element supplier.  In general, the ends of the heating elements should be 1” behind the pipe flanges, with bands at each end, on each side of an elbow, in the center of an elbow, and at approximately four-foot intervals on straight runs.
3. BOLT-ON JACKETS FOR VALVES AND OTHER PIPING COMPONENTS
3.1. ControHeat bolt-on cast aluminum jackets shall be specially designed and manufactured to fit the specific process component that it will heat.  Within the aluminum casting, a carbon steel pressure chamber shall be embedded which will contain the heating medium pressure and isolate the aluminum from the heating medium.

3.2. The jackets shall be cast of ASTM A356 copper-free aluminum.   The pressure chambers shall be fabricated of carbon steel components that meet the ASME Code, Section VIII, Div. 1, latest addenda.  Material traceability (MTRs) for all pressure chamber components is required.  Welders of the pressure chambers shall be certified to the ASME Code, Section IX, latest addenda, for the welding procedures used.
3.3. The jacket pressure chambers shall have a minimum design pressure rating of 150 psig @ 400°F.  This rating shall be verified in accordance with the ASME Code, Section VIII, Div. 1, latest addenda.

3.4. Jackets shall be attached to the valves and piping components with the hardware supplied by the vendor.

3.5. Immediately before attaching the jacket to the valve/component, the inside surface of the jacket should be coated with a layer (approximately ½” thick) of hardening type heat transfer compound.  After attachment, excess compound that extrudes from the edges of the jacket shall be wiped clean.

4. HEATING MEDIUM CONNECTIONS

4.1. Each heating element and valve/component jacket in the system shall have an inlet and an outlet connection for supply and drain of the heating medium.  The connection shall consist of a ¾” FNPT extended coupling welded directly to the element/jacket.  The vendor shall provide ¾” MNPT X ¾” MJIC adapters to be field installed into the couplings.  The connections should be designed to extend beyond the insulation.

4.2. The vendor will provide flexible metal jumpover hoses for connecting in series the individual heating elements on piping and jackets on valves/components in order to transfer the heating medium throughout the heating system.  The vendor will determine the length of each hose based on the design locations of the connections on adjacent heating elements and jackets.  The hose material will be 321 Stainless Steel with a 304 Stainless Steel wire braid. End fittings are carbon steel plated. Hoses shall be ¾” nominal diameter.  Hoses shall be supplied with closed-cell black silicone insulation rated for service up to 400°F.
4.3. Hoses shall be field installed to industry recommended torque values for JIC connections (40 ft-lb for ¾” JIC).

5. SYSTEM DESIGN

5.1. The vendor shall design the bolt-on heating system to achieve the client’s thermal requirements as stated in the P&ID’s, piping line lists, piping isometric drawings, and/or ControTrace data sheets.

5.2. The heating medium shall be ___ psig saturated steam available at the outlet of the steam manifold.  The minimum steam pressure required at the inlet of the steam trap for successful trap operation and condensate return shall be ___ psig.
5.3. Design ambient conditions are ___°F with a 20 mph wind speed.  The insulation type and thickness for each line will be indicated on the piping line lists and/or piping isometric drawings.

5.4. The vendor shall perform heat transfer and pressure drop calculations to determine the number of heating elements and maximum allowable circuit lengths required to meet the thermal requirements.  The vendor shall design the heating medium routing to optimize the quantity of supply and return points without exceeding the temperature and pressure drop limitations necessary for successful operation of the system.

5.5. The vendor shall evaluate flange pairs and piping supports to determine if they pose a heat sink risk and, therefore, require special heating.  Any heating of these components that is required will be included in the vendor’s design.
5.6. The heating system design shall be documented with isometric installation drawings that detail individual heating elements, valve/component jackets, and jumpover hoses.  The installation drawings will clearly label each heating element/jacket/hose as well as all heating medium supply and return locations.
5.7. The vendor shall provide at time of final shipment an engineering report which summarizes the thermal design of the system and includes heat transfer calculations, heating medium consumption per circuit, and total heating medium consumption.

5.8. Bolt-on heating elements shall be installed after piping erection, thereby allowing elements to be designed to span across field welds. 
5.9. Others will design and supply all utilities infrastructure including supply/return manifolds, supply/return lines which connect the manifolds to the heating system elements/ jackets, and steam traps.

5.10. The tubing which connects the supply/return manifolds to the heating system shall have a minimum diameter of ¾” and a maximum length of 100 ft.
5.11. Careful consideration shall be given to the selection of steam traps (supplied by others).  A mechanical trap (inverted bucket, float, free-float) with continuous air purging capability is the most robust choice for a bolt-on heating system.  If thermodynamic traps are preferred, the condensate return pressure must be less than half of the steam pressure at the trap inlet for successful operation.  Thermostatic traps are not recommended since they require condensate to back up in the heating system in order to achieve adequate subcooling to allow the trap to open.
6. TESTING AND INSTALLATION

6.1. The vendor shall pressure test each heating element, valve/component jacket, and jumpover hose in accordance with ASME Code, Section VIII, Div. 1, latest addenda.  
6.2. The vendor will supply all hardware and heat transfer compound necessary for installation of bolt-on heating elements, jackets, and hoses.
6.3. The vendor shall provide on-site installation training to the client’s installation crew for a period of up to one week.  During this training, the vendor shall certify the capabilities of the installation crew and verify the initial installation quality.

6.4. The client’s quality control personnel shall utilize the CT Installation Checklist (found in Attachment A) to confirm the proper installation of each ControTrace and ControHeat component in the system.

6.5. The client’s construction crew shall completely insulate all piping, flanges, pipe supports, and process instrumentation such as valves, flow elements, and measurement devices.  The insulation type and thickness will be consistent with the system design requirements as indicated on the piping line lists and/or piping isometric drawings.
7. PIPING DESIGN INTEGRATION/CONSIDERATIONS

7.1. Upon receipt of order, the vendor shall provide an interference matrix to allow the piping designers to check for potential interferences between the heating medium connections and adjacent piping/components and floor penetrations.

7.2. As much as possible, the piping design shall minimize the surface area contact between the pipe support and the piping.  Pipe supports act as heat sinks and can create local cold spots at the pipe wall, thereby creating processing issues.  Reinforcement pads should be avoided as much as possible since these prevent contact between the bolt-on heating elements and the pipe wall.
7.3. In molten sulfur service, crosses should only be utilized between the condenser and the seal leg or Sultrap.  This portion of the piping system is particularly sensitive to sulfur plugging due to non-thermal causes including hydrocarbon carryover from amine unit upsets and refractory and catalyst carryover following maintenance/repair events.  These events can cause sulfur plugging which is not meltable via standard system steam pressure and must be mechanically removed through the crosses.  The carryover contaminants should be captured in the seal leg or Sultrap, so crosses are not required and not recommended downstream of the seal leg or Sultrap.  Additionally, crosses are not required and not recommended on sweep air or other vapor lines in the sulfur unit.
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