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MULTI-THERM 500

PREFABRICATED UNDERGROUND PIPING

PART 1 – GENERAL

1.01
DESCRIPTION


A.
Complete with:



1.
Piping



2.
Fittings



3.
Outer jackets



4.
Conduit



5.
Pipe supports, anchors, and guides



6.
Insulation



7.
Closure assemblies

1.02
APPLICABLE CODES


A.
All items shall be in accordance with the latest edition and revisions of the following Codes and Standards where applicable:



1.
American Society of Mechanical Engineers (ASME).



2.
American Society for Testing and Materials (ASTM).



3.
American National Standards Institute (ANSI).



4.
American Welding Society (AWS).


B.
If there is any overlapping of, or conflict between, the requirements of these Codes and this specification, then that requirement which is most stringent shall take precedence.

1.03
SUBMITTALS


A.
Detailed layout with the following:



1.
Minimum ¼ inch = 1'-0" scale layout with size, type, and location of each component to be used in the system.



2.
Transition point to aboveground system.



3.
Anchor detail.



4.
Grades and pipe elevations shall be shown.  Sections shall be shown on the same sheets as plan views.


B.
Provide calculations by a registered professional engineer with his seal and signature on the following:



1.
Pipe stress.



2.
Heat loss.


C.
Schedule of activities.



1.
Various items of work including test.



2.
Quality control inspection.


D.
Guarantees


E.
Supplier experience.



1.
Submit name of ten installations in successful operation for five years.

PART 2 – PRODUCTS

2.01  
SERVICE


A.
High Pressure Steam


The system shall provide for an outer jacket of heavy duty Fiberglass (FRP) covering a layer of efficient urethane foam.  The insulation is applied to a 10 gauge steel conduit.  The product pipes are supported with the conduit and each pipe is insulated with Pittsburgh Corning FOAMGLAS® insulation.



The system shall be factory-fabricated to include all fittings, end seals, anchor plates, closures, and expansion loops.  The system shall include a leak detection and location system.



1.
Carrier Pipes




Steam ………. ___ inch ASTM A53B, schedule 40, ERW black steel




Pipe shall be plain end, beveled for welding.  Fittings shall match pipe in wall thickness.



2.
Supports



a.
Pipe supports shall be located no more than 10 feet on center.  A detail of supports and spacing shall be submitted showing support locations together with stress calculations.




b.
Supports will allow for continuous airflow and drainage of the conduit.  Supports shall permit the installation of a cable-type leak detection system.  Supports shall provide for insulation to thermally and electrically isolate the carrier pipe from the outer conduit.  Supports, which directly contact both carrier pipe and outer casing, shall not be allowed.




c.
The surface of the insulation shall be protected at the support by a metal sleeve not less than 12 inches long, fitted with traverse and rotational arresters.




d.
Supports shall allow for 1 inch of air space between insulation and I.D. of conduit to allow for installation of leak detection sensing cable.



3.
Conduit



a.
Conduit shall be either electric resistance welded or spiral welded steel pipe conforming to ASTM A135 or A139 standards.  Wall thickness shall be 0.1345 inch (10 gauge).  Conduit is ___ inches in diameter.




b.
Field joints shall be protected by steel sleeves comparable to conduit.




c.
Conduit shall be provided with a braided steel pull wire to facilitate the final installation of the sensor cable.




d.
Conduit shall be provided with a minimum of three [3] pull port locations to facilitate installation of the sensor cable.




e.
Each terminal point shall be provided with a drain and vent connection.  Drains shall be piped to within 6 inches of the floor.  Vents shall be piped to within 6 inches of the surface above.



4.
Insulation, Internal Pipes



Insulation shall be FOAMGLAS® cellular glass insulation as manufactured by Pittsburgh Corning Corporation, in accordance with ASTM C-552, Standard Specification for Cellular Glass Thermal Insulation.  The FOAMGLAS® insulation shall be fabricated in half, curved sidewall, V-Groove or StrataFab® insulation sections, depending on the operating conditions.  For the systems operating above 401º F., StrataFab® or V-Groove insulation is required.  The bore coating shall be Hydrocal B-11 gypsum cement, manufactured by U.S. Gypsum Corporation.  The insulation shall be secured to the pipe by 0.5" or 0.75" x 0.015" stainless steel bands with matching seals.




Insulation shall be applied to the piping as follows:







Steam …………. ___ inches thick



5.
Jacket and Insulation



a.
Conduit insulation shall be 1" thick spray applied polyurethane foam having a nominal 2 pound per cubic foot density for all straight lengths and fittings.




b.
Quality assurance procedures for the insulation shall include either a visual check prior to jacketing or infrared or X-ray of the entire length to insure there are no insulation voids.




c.
The urethane foam shall meet ASTM C591 and have the minimum characteristics of .14 K-factor, density of 2 pcf, and a closed cell content of 90-to-95%.




d.
The outer jacket shall be a minimum of .085 inch thick fiberglass (FRP) and shall be filament wound, polyester resin/fiberglass reinforcement composite directly applied to the urethane foam insulation.  All straights and fittings shall be factory jacketed.



6.
Closures



The field closures shall be factory supplied assemblies consisting of the following:




a.
Pipe insulation




b.
Pipe insulation banding




c.
Steel, 10 gauge conduit closure sleeve




d.
Urethane foam insulation packs




e.
24" wide “Shrink-wrap”

2.02
LEAK DETECTION/LOCATION SYSTEM FOR STEAM


A.
Scope


Furnish a complete leak detection and location system consisting of a monitoring unit, sensing cable, system layout map, and auxiliary equipment required to provide continuous monitoring of the underground insulated piping sensing string(s) for leaks, faults, and breaks.  If any of these conditions should occur at any point along the cable, an alarm shall sound, the type of condition shall be clearly identified, and the location shall be clearly displayed.  The system manufacturer shall have at least five (5) years’ experience in supplying leak detection systems.


B.
Leak Detection/Location  



The Leak Detection System shall identify the presence of a liquid at any point along its sensing string and indicate its location with + 1% of the last reference point or + five (5) feet, whichever is greater.


C.
Sensing String Length  



The system shall be capable of monitoring up to 3000 feet of cable from a single monitoring unit.


D.
Multiple Leaks 



The system shall be capable of monitoring for multiple leaks or additional liquid on the sensing cable provided there is not excessive wetted cable in the sensing string.


E.
Breaks and Shorts 



The system shall be capable of identifying the locations of breaks and shorts on the cable.  When either of these faults occur, an alarm shall sound and a display visible from the front of the monitoring unit shall clearly indicate the type of fault, in plan English—i.e., BREAK or SHORT—and display the exact location of the fault.


F.
Remote Annunciation


The system shall provide relays for remote indication of an alarm condition.  The relays shall provide indication that no alarm conditions exist; that an alarm condition exists but has not yet been acknowledged; or that an alarm condition exists and has been acknowledged.


G.
Archives 



The system shall record significant events in non-volatile memory.  A minimum of 900 events shall be stored.  When the memory becomes full, the recorded events shall be registered out of memory on a FIFO basis.  Each recorded event shall include the time and date that the event occurred.


H.
System Status  



The system shall continuously provide positive indication that it is monitoring the sensing string.


I.
System Clock  



The system clock shall provide the time and date on the monitoring panel.  The system clock shall be programmable by the user.  A time and date indication shall be included for all events recorded in memory.


J.
Security 



The system shall provide a password security scheme to limit unauthorized use.  The passwords shall be assignable and provide for varying levels of system access.  A minimum of 20 passwords shall be available within the system.  The system shall not permit unauthorized modifications to the sensing string to be made (i.e., shortening the cable length) without causing an alarm condition.


K.
Intelligent Communications 



The system shall be capable of communicating to peripheral devices via RS232 and ASCII communications protocols.


L.
Sensor types  



The system shall be capable of monitoring sensing cables, probe sensors, and switching sensors (such as float switches, pressure switches, etc.) from the same monitoring panel.  English language displays shall indicate the status of the sensors.


M.
Monitoring Unit  



The monitoring unit shall be microprocessor based and capable of monitoring up to 3000 feet of sensing string, including sensor cable, probes, and jumper cable.  The monitoring unit shall indicate when any liquid comes in contact with the sensoring cable by sounding an alarm, actuating the output relays (2), and display a message that a leak has been detected and the location of that leak on the sensing string.



The monitoring unit shall have a green LED on the front panel to indicate that power is available to the unit.  A two (2) line by forty (40) character LCD shall be visible from the front of the unit to provide system data.



The monitoring unit power requirements shall be 120 VAC, 60 VA, 50/60 Hz, single phase.  Monitoring units shall be equipped with an RS232 communication port and two (2) SPDT output relays, rated for 125 VAC, 10 amp.



The monitoring unit shall be enclosed in a modified NEMA 12 enclosure.  The unit shall be U.L. listed and FM approved to provide connections for intrinsically safe sensor circuits for use in Class I, Division I, Groups C and D.  Ability to locate a leak shall not depend on battery-backed-up functions.  In the event of power failure, system conditions and parameters shall be stored in non-volatile memory, allowing the unit to automatically resume monitoring, without resetting, upon restoration of power.


N.
Sensor Cable  



The sensor cables shall be suitable for use with the monitoring unit.  The sensor cables shall be of coaxial construction consisting of an insulated copper center conductor, a suitable spacer material, an outer braid, and special requirements which are cable specific.



All single conductors must not be less than twenty (20) AWG for mechanical strength.



All cables must be capable of field installation of connectors by trained electricians.


O.
Installation  



The system shall be installed per the manufacturer’s recommended installation procedures.  The system shall be installed by property trained personnel.


P.
Maps 



A location map shall be provided with the system by the installing contractor indicating the “As Installed” system configuration and sensing string layout.


Q.
Reference Points  



The installing contractor shall be responsible for taking and recording reference points along the sensing string per the manufacturer’s recommended procedures.


R.
Central Point Monitoring System 



The leak detection system supplier shall supply software for communication with an IBM compatible personal computer.  All features of the leak detection system shall be available at the computer keyboard.



In the event of an alarm condition, the software shall be capable of showing a CAD drawing of the piping system on the computer screen with an indication of the alarm location.

2.03
SERVICE


A.
Insulated Pumped Condensate



1.
General



a.
Pumped condensate piping shall be installed where indicated on the drawings.  The piping shall be factory prefabricated to include piping, insulation, and jacketing, and shall be Perma-Pipe Poly-Therm® and shall be described as a made-to-measure engineered system.




b.
The pipe system manufacturer shall present certification of having a minimum of five [5] years of continuous experience in the manufacture of such piping systems as specified for this project.




c.
The unloading, handling, and installation of the piping system shall be in strict compliance with the manufacturer’s recommendations.



2.
Pipe system



a.
The carrier pipe shall be ASTM A53B, seamless, schedule 80 black steel with ends prepared for butt-weld.




b.
Fittings shall be steel, compatible with the pipe.




c.
Anchor plates shall be factory furnished at those locations as shown on the project plans.




d.
The insulation shall be foamed-in-place polyurethane with the following minimum characteristics: K-factor .13, density 2 pcf, Closed Cell Content 90-95% and shall be in conformance with MIL-1-24172 and ASTM C591.




e.
All straight sections of the insulated piping system shall have a filament wound protective jacket, consisting of a polyester resin/fiberglass reinforcement composite, applied directly on the insulating foam.  Thermoplastic casing material, e.g., PVC or PE, shall not be allowed.  The fittings shall be factory insulated and jacketed similar to the unit lengths.  Field insulating and jacketing of fittings shall not be permitted.




f.
The minimum thickness for FRP jacket shall be as follows: for jacket diameter up to 15.5 inches—thickness = .055 inches; for jacket diameter between 15.6 and 24.5 inches—thickness = .085 inches; for diameter between 24.6 and 31.0 inches—thickness = .110 inches; for jacket diameter between 31.1 and 40.0 inches—thickness = .140 inches.



3.
Wall Penetrations



Wall penetrations shall be furnished with a wall sleeve and link plate.  The annular air space between the wall sleeve and system jacket shall be provided with a hydrostatic seal consisting of mechanical type interlocking rubber links.

2.04
ACCEPTABLE MANUFACTURERS


A.
Entire steam system shall be drainable, dryable and testable, as manufactured by:



1.
Perma-Pipe “Multi-Therm 500”.


2.
Equal.


B.
Leak detection/location system shall be as manufactured by:



1.
PermAlert ESP (PAL-AT™)


2.
Trace-Tek.


C.
Pumped condensate system shall be as manufactured by:



1.
Perma-Pipe Poly-Therm.



2.
Equal.

PART 3 – EXECUTION


A.
Welding


1.
Before proceeding, submit for approval.




a.
Proposed procedures conforming to latest revision of:





1.
ANSI B31.1, Code for Pressure Piping.





2.
ANSI Z49.1, Safety in Welding and Cutting.




b.
List of welders.





1.
Qualified per application portions of Section IX of ASME, Boiler and Pressure Vessel Code, and AWS.




c.
Examining welder.





1.
Examined by a certified tested laboratory.





2.
Tested in all positions within 9 months of working on this project.





3.
Each welder shall be required to identify his weld with his specific code marking signifying his name and number assigned.




d.
Pipe stress calculations prepared by a licensed professional engineer.



2.
Field procedures.




a.
Pipe cleaned free from rust, scale, and oxide.




b.
Pipe beveled each end.





1.
Per approved procedures.




c.
Defective welds.





1.
Replace and re-inspect.


B.
Piping, fitting, and piping accessories


1.
To suit proper pressure and temperature



2.
Work into place without springing or forcing.



3.
Remove dirt and foreign matter from inside pipe.



4.
Comply with supplier’s recommendations.




a.
Unloading




b.
Handling




c.
Storage




d.
Installation



5.
Cover at end of each day laid-in-place underground piping




a.
Open end of pipe and conduit.




b.
Conduit or fitting connections joined together but not completely sealed.


C.
Field testing


1.
Hydrostatic test



a.
One and one-half (1 ½) times working pressure, with a minimum of 225 psi for steam piping and 100 psi for condensate piping.




b.
Hold pressure for two hours prior to time of inspection.




c.
Locate leaks during testing.




d.
Repair leaks after testing.




e.
Retest until pressure holds for two hours.



2.
Air testing



a.
15 psi air test shall be applied to the steel conduit.  Closure sleeves shall be soaped and any leak point shall be identified and rewelded.




b.
Retest to confirm tightness of conduit prior to completion of insulating and jacketing the closure area.



3.
X-ray testing



a.
All field welds for high pressure steam system.


D.
Supervision


1.
Factory field observation at critical phases of the installation.




a.
Technically qualified, factory-trained installation instructor with 5 years’ experience.




b.
Submit resume to Owner for approval.




c.
Full-time employee of manufacturer.



2.
Owner reserves the right to approve field observer.  Supplier to submit alternate, if required.



3.
Installation supervisor/instructor shall not be changed during the project without written permission of Owner.



4.
Owner may require the supplier to provide a different instructor at any time.



5.
All costs to be included in bid including salaries, travel, and living expenses.



6.
Reports.




a.
Deliver to Owner daily written reports.





1.
Present original





2.
Same day it is prepared





3.
Signed by representative




b.
To include but not limited to:





1.
Condition and quality of material used is in accordance with plans, specifications, and supplier’s recommendations.





2.
Anything concerning installation that is unsatisfactory.






A.
If so, supplier’s recommendations for corrective action.

E.
Warranty


1.
Submit written warranty.




a.
Installation of the underground distribution system has been completely witnessed by the manufacturer’s representative, and he certifies it to be free from any and all defects.





1.
From workmanship.





2.
From material.





3.
For the period of one year from the date of final acceptance by the Owner.




b.
During the warranty period, the contractor shall do the following at no additional cost to the Owner:





1.
Repair defects.





2.
Furnish and install replacement parts to repair the defects.





3.
Provide factory-trained instructor of the system manufacturer to assist in repair of defects.

* * *

#3 Multi-Therm 500


