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SPECIAL SPECIFICATION


SECTION 15371-S


PIPING - DEIONIZED WATER SYSTEM - EQUIPMENT AND PIPING 


PART 1 - GENERAL


1.01	SCOPE


A.	Work Included:


Materials and operations required for the installation of deionized water (DI) equipment and piping system with less than 3 ppm dissolved solids and of  10 megaohm or less  18 megaohm or less resistivity and a process deionized water system (PDIS&R) with less than 3 ppm dissolved solids and of 10 megaohm or less, including fittings, valves, equipment, joints and tests.  The 10 megaohm or less resistivity system shall not be monitored.  The PDI system will consist of packaged equipment (see Drawing 105662/M2) and a recirculated piping loop.  The PDIS&R system will consist of a closed loop piping system and will receive make-up water from the DI system.  NOTE:  For Ultrapure water systems of 10 megaohm or greater resistivity special specification will be issued.


1.02	QUALITY ASSURANCE


A.	Bonding Materials And Procedures:


Conform to ANSI B31.3, Chapter VII.


1.03	REFERENCES


The current editions of the following standards are part of this specificationspecificaton.


A.	American National Standard Institute (ANSI):


ANSI B31.3, Chemical Plant and Petroleum Refinery Piping,


Chapter VII - Non-Metallic Piping and Piping Lined With Non-Metals


B.	American Society For Testing Materials (ASTM):


ASTM F 441 D 1785 - CPVC Plastic Pipe, SCH 40 and 80.  , and 120


ASTM D 2467 - PVC Plastic Pipe Fittings


ASTM F439 - CPVC Plastic Pipe Fittings, SCH 80


ASTM F493 - CPVC Solvent Cement


ASTM D 3087 - Anion Exchange Material


ASTM D 1782 - Cation Exchange Material


ASTM D 3375 - Mixed Bed Ion Exchange Material


ASTM D 3736 - Operating Characteristics of Reverse Osmosis Devices


UL 723


1.04	SUBMITTALS


A.	Make submittals according to this section, Section 15010-S, and Section 01300-S.


B.	Submit product data including certified performance curves and rated capacities of selected models, weights (shipping, installed, and operating), furnished specialties, and accessories.  Indicate pump’s operating point on curves.


C.	Submit maintenance data in the operation and maintenance manual as specified in Section 01300-S for each type and size of equipment.


D.	Submit product data including size, capacity, and setting for relief valves.


E.	Substitutions will be in accordance with section 1600-S.


�
PART 2 - PRODUCTS


2.01	ACCEPTABLE DISTRIBUTORS


The firms mentioned herein are of acceptable type, quality and performance.  All piping materials shall be equal to Plastic Piping Systems, Heflin-Harrington Plastics Company, Ryan Herco Company or Albuquerque Windustrial Company Products.  Equipment shall be by Ionpure, U. S. Filter or approved Substitute.


2.02	MATERIALS


A.	Piping:


Schedule 80 CPVC pipe, manufactured specifically for deionized water use, furnished in 20-foot lengths, cylindrical and straight.  Pipe material shall be Type 1, Grade 1 CPVC conforming to ASTM F 441, D-1785 and shall comply with ANSI B31.3, and shall comply with UL 723 for water-filled 2 inches in diameter and below.  In meeting UL 723, the flame spread/smoke developed shall be 25/50 or less.


B.	Fittings:


Schedule 80 CPVC fittings, socket ends, conforming to ASTM F 439 D2467, cleaned and packaged.


C.	Valves:


1.	Ball:


True Union CPVC valve, socket ends, teflon seat, cleaned and packaged individually.


2.	Check Valve:


Flapper Ball type CPVC valve, socket end, cleaned and packaged individually.


3.	Relief Valves:


ASME constructed and stamped.  Size, capacity and setting shall be as determined by DI water package supplier.  Discharge from relief valves shall be piped full size and extended to a floor drain.


	4.	Pressure Reducing Valves:  Water pressure reducing valve recommended 	for cold water; 300 psi rated inlet; adjustable standard spring range 25-75 	psi factory set at 50 psi; compatible separate bronze trainer equipped with 	a blow-off valve and monel screen; built-in bypass to reduce effect of 	thermal expansion.  Approved by ASPE.  Wilkins 500 YSBR or approved 	substitute.	


�
D.	Equipment:


1.	All water treatment equipment shall conform to ASTM D3087, D1782, D3375 or D3736 which ever is applicable.


2.	All equipment and materials required for the production and supply of the deionized water shall  be provided by the same vendor.


23.	All pumps, flow and metering devices and other such equipment shall be compatible and manufactured for use with deionized water.


34.	Provide activated carbon bed, water softener, natural polypropylene prefilter housing nonwoven filter material with polypropylene core and polyethylene end seals, reverse osmosis system, thin-film composite polyamide membrane cartridge, nitrogen blanket system, tank level control, recirculation pump, mixed-bed deionizer, stainless steel single-tube filter housing, deionized filter cartridge, resistivity monitor, resistivity cell, ultraviolet disinfection unit, pressure gage, flow indicator, and interconnecting materials as specifiedindicated on Drawing 105662/M2.


5.	Activated Carbon Bed


		   (	Carbon Capacity:  1.0 cubic feet


	  	   (	Flow Rate:  5 gpm


		   (	Dimensions:  48” high x 8” dia.


		   (	Weight:  71 lbs. (resin and water)


		   (	Construction:  Filament wound  FRP with ABS liner


		   (	U. S. Filter Service Deionization System or approved substitute.		


6.	Prefilter and Housing


		   (	Materials:  Natural Polypropylene with viton o-ring


	  	   (	Dimensions:  5 1/2” W X 10” L


		   (	Inlet/outlet connections: 3/4” FPT


		   (	Cartridge:  Rogard II Prefilter Cartridge


			    Materials:  Non-Woven Polypropylene


		  	    		Filter Material with Polypropylene


					core and Polypropylene end seals.


					Micron Ratings:   1 micron   


		   (	Double open end.		


		   (	Ionpure or approved substitute.





7.	Water Softener


		   (	Grain removal capacity:  60,000 grains


	  	   (	Flow Rate:  14 gpm continuous: 21 gpm peak


		   (	Maximum Drain Flow:  9 gpm


		   (	Resin Volume:  2 cubic ft.


		   (	Pipe Size: 1”


		   (	Operating Weight: 863 lbs.


		   (	Equipment Size: 38” L X 20” D X 76” H


		   (	Electrical:  115 volts


		   (	Construction:  Steel tank with monolithic polyethylene lining


		   (	U.S. Filter or approved substitute.





8.	Reverse Osmosis System


		   (	Product Flow Rate:  .84 gpm (1200 gpd)


	  	   (	Feed Flow Rate:  1.7 gpm


		   (	Drain Requirements:  3.9 gpm free discharge


		   (	Dimensions:  67” H X 21” W X 16” D


		   (	Shipping Weight:  90 lbs.


		   (	Electrical:  120 vac, 60 hz, 11 amp, .75 HP


		   (	Initial Rejection:  Greater than 95%


		   (	Membrane Quantity:  2


		   (	Included Options:  Filmtec Membranes


		Conductivity Controller


		Auto-Flush Feature


		   (	U.S. Filter E-Series or approved substitute.





9.	Storage Tank


		   (	Capacity:  1000 gallons


	  	   (	Construction: FDA Approved Polyethylene


		   (	Dimensions:  64” Dia .  x  79” H


		   (	Type:  Dome Top


		   (	Fittings:  1” fill,  2” return, 1” overflow, 1” vent, 3” outlet, 1/2” level 				switch port, 1/2” nitrogen blanket port, relief valve.


		   (	Nitrogen Blanket System shall include a pressure regulator, pressure 				gauge, and interconnecting materials.		


		   (	Tank Level Control:  316 SS below and connection; teflon diaphragm; 			adjustable range from 0 - 75” WC, dead band of 3.0-7.0” WC.			          			


10.	 Vent Filter


	 a.	Housing


		   	(     Materials:  Natural Polypropylene


	  	            (     Dimensions:  5.5”W X 12”L


		   	(     Code: 0


		


		    b.	Cartridge





			(      Micron Rating:  0.2 micron


			(      Materials:  Teflon membrane filter material with polypropylene 				        core and end caps; Viton O-rings


			(      Dimensions:  2.7” Dia. X 10” L


			(      Code:  0	








11.		Mixed-Bed Deionizer


	(	Resin Capacity:  3.6 cubic ft.


		    (	Grain Removal Capacity:  36,000 grains


		    (	Resin Type:  Type I


		    (	Flow Rate:  10 gpm maximum


		    (      Dimensions:   54”H x 14” dia.


		    (      Weight:  274 lbs.


			Note:  The above Mixed-Bed Deionizers will be installed in two banks, 			each bank with four bottles in series.  All sixteen bottles will be on-				line, with the ability to isolate separate banks for exchanges to 					minimize system downtime.		





12.	 Post Filter


		   a.	Multi-Tube Stainless Steel Filter Housing





		   	(     Materials:  316LSS


		   	(     Dimensions:  44” H x 13”W


		   	(     Connections:  2” NPTM





		   b.	Submicronic Post Filter Cartridge





		   	(     Micron Rating:  0.2 micron


			(     Materials: All polypropylene cartridge construction with silicone 				       O-rings and polysulfone filter membrane


		   	(     Dimensions:  2.75: Dia. X 30”L


			(     Code: O


13.	 Ultraviolet Disinfection Unit


		   (	Flow Rate:  DistilledDI/RO Water @ 50 gpm


		   (	Wetted Materials:  316LSS


		   (	Cabinet Housing Material:  340SS


		   (	Number of Lamps:  4


		   (       Inlet/outlet connection:  2” SS flange


		   (       Electrical:  120 volts, 60 Hz, 2.2 amps


		   (	Dimensions:   41”L X 11”W X 21”H		


		   (	Shipping Weight:  105 lbs.





14.	 Resistivity Monitor


		   (	Range:  0-20 Megohm-cm


		   (	Display:  Analog


		   (	Electrical:  120 vac, 60Hz


		   (	Cell Inputs:  1





15.	Pressure Gauge


		   (	Range:  0-100 psi


		   (	Type:  Liquid Filled Stainless Steel with 1/4” Stem Mount


�


�
PART 3 - EXECUTION


3.01	PIPING AND EQUIPMENT INSTALLATION


A.	General:


1.	The piping shall be coordinated with respect to space available with the HVAC, plumbing and electrical installation.


a.	In every instance where there is a conflict in the routing or the piping and the HVAC ducting, the routing of the HVAC ducting shall have priority.


b.	The installed piping SHALL NOT interfere with the operation or accessibility of doors and windows; SHALL NOT encroach on aisles, passageways, and equipment; and SHALL NOT interfere with the servicing or maintenance of equipment.


2.	The pipe shall be cut accurately and square to measurements established at the construction site and shall be worked into place without springing or forcing, properly clearing all openings and equipment.


a.	Cutting or weakening of structural members to facilitate piping installation is NOT PERMITTED.


b.	Pipes shall have burrs removed by reaming and shall be so installed as to permit free expansion and contraction without damage to joints or hangers.


3.	All piping shall be run parallel with the lines of the building unless otherwise noted on the drawings. 


4.	Unless otherwise shown on the drawings, all piping shall be installed horizontal without any low points.horizontal piping shall pitch down in the direction of flow with grade of NOT LESS than 1/8 inch per foot.  A valved drain connection shall be provided at all low points.


5.	Piping connections to equipment shall be in accordance with details shown on the drawings.


6.	Service pipe, valves, and fittings shall be kept a sufficient distance from other work to permit finished covering NOT LESS than 1/2 inch from such other work, and NOT LESS than 1/2 inch between finished covering on the different services.


7.	Interconnecting piping for the water treatment equipment shall be furnished and installed by the Contractor.


a.	The water treatment equipment supplier shall provide start-up service make adjustments and instruct Sandia National Laboratories (SNL) maintenance personnel on proper operation. 


b.	The contractor shall supply all charging chemicals required for initial start-up and testing.


c.	All relief valve discharge piping shall be piped to the storage tank unless otherwise shown on drawings.


8.	The recirculating PDI water loop shall be kept as short as possible and installed such that there are no dead-ends longer than 12 inches, even at outlets.


	9.	Relief valve data shall be submitted for approval. 


All equipment shall be provided and installed by the vendor.  The Contractor shall provide the pumps and all service connection to within three feet of all equipment connections.  Provide vibration isolation for pump according to Section 15200 and provide flexible connectors.  The vendor shall interconnect and start-up the equipment for proper operation.	





B.		Installation of Valves:





1.	Valves shall be installed at the locations shown on the drawings and where 	specified.


2.	All valves shall be installed with their stems horizontal or above.


C.	Pipe Hangers:


1.	Unless otherwise noted on the drawings, horizontal overhead runs of pipe shall be hung with adjustable wrought iron or malleable iron pipe hangers.


a.	Chain-strap, perforated bar or wire hangers WILL NOT be permitted.


b.	All "C-Clamp" hangers shall have lock nuts or retaining straps; pipe rings shall be solid ring adjustable swivel type.


c.	Trapeze hangers may be used in lieu of separate hangers on pipes running parallel to each other and close together.


d.	All hangers shall have short turnbuckles or other SNL approved means of adjustment, and shall be suspended from structural members.


e.	Hangers and collars shall be of a size proportionate to the weight of the pipe supported.


	f.	All hangers shall have a minimum of 1” contacting surface with the pipe 		surface.


2.	Where the piping is attached to metal partitions, full-length through bolts shall be used with large washers on both sides.


3.	Piping in tunnels or chases shall be supported on Unistrut or approved equal substitute, as indicated on the drawings.


4.	Pipe SHALL NOT be supported in tight clamps, but shall be free to move axially.


5.	Seismic pipe restraints are required as specified in Section 15201.


D.	Hanger Spacing:


1.	Hangers shall be spaced in accordance with the following schedule.


2.	If pipe is insulated, the maximum spans shall be reduced 35% to accommodate the weight of insulation.





MAXIMUM SPAN (FT)





Schedule 80 Pipe





					Temperature (F





Pipe Size	70	120 & Above





1/2"	5	continuous


3/4"	5	"


1"	5-1/2	"


1-1/2"	5-1/2	"


2"	6	"


3"	7	"


4"	7-1/2	"


6	8-1/2	"


8	9	"


10	9-1/2	"





	Note:  Span shall be reduced 1 foot for each 5 (F rise in temperature.	





E.	Joints:


Joints shall be socket-welded using solvent cement in accordance with manufacturer's installation recommendations.  Screwed joints shall be permitted only if called  noted for on drawings.


F.	Storage:


Pipe and fittings shall be stored before installation indoors and away from direct sunlight.


3.02	TESTS


A.	General:


1.	Before insulation is applied, all piping, equipment and accessories installed under this contract shall be inspected and tested by the Contractor in the presence of the Inspector, and approved before acceptance.


2.	All labor, material and equipment required for testing shall be furnished by the Contractor.


3.	The contractor shall be responsible for all repairs and retesting as required.


4.	All instruments and other equipment whose safe pressure range is below that of the test pressure shall be removed from the line or blanked off before applying the tests.


5.	Contractor to provide a valved pressure tap with a 150 psi gauge and a one inch valved connection point for leak testing and cleaning of system.  Remove gauge after testing and clearing is complete.


B.	Testing:


Deionized water piping shall be leak tested with deionized water at 1-1/2 times system operating pressure and shall show no drop in pressure in a two-hour period.


3.03	CLEANING


A.	Upon completion of the leak testing, all piping installed under this contract shall be cleaned with chlorinated water (sodium hypochlorite, 500 ppm) for a four-hour period.





B.	All valves in the lines being sterilized shall be in the open position during the cleaning procedure.  Once an hour all end-use points shall be opened.  New sodium hypochlorite shall be added to the system to maintain concentration level.





C.	After cleaning, the system shall be flushed with deionized water until detected chlorine is less than .1 ppm.





3.04	COMMISSIONING





A.	Provide labor, material, equipment, etc., required to facilitate the commissioning process.  Perform tests and verification procedures required by the commissioning process when requested by the SNL Commissioning Authority and directed by the General Contractor’s Test Engineer.





3.05	DEMONSTRATION





A.	Provide a factory-authorized service representative to start-up equipment, to demonstrate operation, and to train personnel.











END OF SECTION
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