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SECTION 23 21 13 – hydronic piping 
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 

A. Furnish and install all labor, materials, equipment, tools and services and perform all the operations required in connection with, or associated with, the construction of complete hydronic piping systems, including chilled and heating hot water piping, condenser water piping process chilled or hot water piping, condensate drain piping and generator cooling water piping systems as indicated on the Drawings.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 
1. ANSI/ASME Sec 9 ‑ Welding and Brazing Qualifications.

2. ASTM A53 – Standard Specification for Pipe, Steel, Black and Hot Dipped, Zinc Coated, Welded and Seamless.

3. ANSI/ASME B16.3 ‑ Malleable Iron Threaded Fittings Class 150 and 300.

4. ANSI/ASME B16.9 – Factory-Made Wrought Butt welding Fittings.

5. ANSI/ASME B16.23 – Cast Copper Alloy Solder Drainage Fitting – DWV.

6. ANSI/ASME B16.29 – Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings – DWV.

7. ANSI/ASME B31.9 ‑ Building Services Piping.

8. ASME B36.1 – Standardization of dimensions of welded and seamless wrought steel pipe for high or low temperatures and pressures.

9. ANSI/AWS D1.1 ‑ Structural Welding Code.

10. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated (Galvanized), Welded and Seamless, for Ordinary Uses.

11. ASTM A105 – Standard Specification for Carbon Steel Forgings for Pipe Applications.
12. ASTM A106 Grade B, Seamless or Electric Resistance Welded (ERW) piping.
13. ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and Elevated Temperatures.

14. ASTM A312 – Standard Specification for Seamless and Welded Austenitic Stainless Steel Pipe.

15. ASTM A536 – Standard Specification for Ductile Iron Castings.

16. ASTM B88 – Standard Specification for Seamless Copper Water Tube.

1.04 QUALITY ASSURANCE 
A. Valves:  Manufacturer's name and pressure rating shall be clearly marked on the outside of the valve body.

B. All grooved joint couplings, fittings, flanges, valves, and specialties of the same type shall be the products of a single manufacturer. Grooving tools shall be of the same manufacturer as the grooved components.
C. Welding Materials and Procedures: Conform to Chapter V, ASME/ANSI B31.9 and applicable state labor regulations.

D. Welders Certification:  Furnish in accordance with AWS D10.12 and ASME B31.9.

E. Each threaded fitting shall be stamped as specified by ANSI B16.3.

F. Each welded fitting shall be stamped as specified by ANSI B31.9.

1.05 SUBMITTALS 
A. Product Data: 
1. Submit product data on pipe materials, pipe fittings, valves, and accessories.  Clearly indicate make, model, type, size, and pressure rating for each device.

2. Submittal data for all fittings shall include a letter signed by an official of the manufacturing company certifying compliance with these Specifications.

B. Record Documents: 
1. Grooved joint couplings and fittings shall be shown on drawings and product submittals and shall be specifically identified with the applicable Victaulic style or series designation.

2. Include welder’s certification of compliance in accordance with Chapter V, ASME/ANSI B31.9.
PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
B. Wall, Floor and Ceiling Plates:
1. Provide chrome-plated brass floor and ceiling plates.

C. Threaded Fittings:
1. All threaded fittings shall be USA factory made, wrought carbon or alloy steel threaded fittings conforming to ASTM A234 or malleable iron threaded fittings conforming to ASME B16.3.
2. Acceptable manufacturers:  Grinnell, Tube Turn, Weld Bend Hackney, Taylor Forge or Ladish Company.

D. Grooved Fittings:
1. All grooved joint couplings, fittings, valves, and specialties shall be the products of a single manufacturer. Grooving tools shall be of the same manufacturer as the grooved components. Fittings shall comply with ASTM A536; ASTM A234; or factory fabricated from carbon steel pipe conforming to ASTM A53.

2. Acceptable Manufacturers: Victaulic Company of America.

3. Gaskets shall be verified as suitable for the intended system service, a minimum temperature of 250 degrees, fluid chemistry, and system pressure prior to installation. Gaskets shall be molded and produced by the coupling manufacturer.

E. Welded Fittings:
1. All welded fittings shall be USA factory made wrought carbon steel butt welding fittings conforming to ASTM Spec. A234 or ASME B16.9.

2. Acceptable manufacturers:  Grinnell, Tube Turn, Weld Burn Hackney, Taylor forge or Ladish Company.   


F. Flanges:
1. All 150 lb. and 300 lb. ANSI flanges shall be weld neck and shall be domestically manufactured, forged carbon steel, conforming to ANSI B16.5 and ASTM A-191 Grade I or II or A-105 as made by Tube Turn, Hackney or Ladish Company.  Slip on flanges shall not be used.  Complete test reports may be required for any fitting selected at random.  

2. Flanges shall have the manufacturer’s trademark permanently identified in accordance with MSS SP-25.  Contractor shall submit data for firm certifying compliance with these Specifications.  

3. Bolts used shall be carbon steel bolts with semi-finished hexagon nuts of American Standard Heavy dimensions.  All-thread rods will not be an acceptable substitute for flange bolts.  Bolts shall have a tensile strength of 60,000 psi and an elastic limit of 30,000 psi.  

4. All flanges shall be gasketed.  Place gasket between flanges of flanged joints. Gaskets shall fit within the bolt circle on raised face flanges and shall be full face on flat face flanges.  Gaskets shall be cut from 1/16 inch thick, non-metallic, non-asbestos gasket material suitable for operating temperatures from -150 degrees F to +750 degrees F, Klingerseal C-4400, Manville Style 60 service sheet packing or accepted substitution.  Gaskets must be compatible with flowing fluid, temperature, and pressure of system.

G. Copper Fittings:
1. Mechanically formed, drilled and extruded tee-branch connections shall not be permitted.
2.02 Pipe

A.   Distribution Pipe:
1. Pipe 2-1/2 inches and smaller:  Black steel ASTM A53, Grade B, Schedule 80. seamless,
a. Fittings:  Screwed.

b. Joints:  Screwed.

c. Unions:  Forged steel, ASTM A105, screwed with stainless steel seats.

2. Pipe 3 inches and larger:  Black steel ASTM A53, Grade B, Standard weight seamless,
a. Fittings:  ASTM A234 Carbon steel welding type.

b. Joints:  Butt welded.

c. Flange:  ANSI B16.5 Class 150, forged carbon steel.

B. Building Chilled Water and Heating Water Piping – 150 psi System:
1. Steel:
a. Pipe 2-1/2 inches and smaller:  Black steel ASTM A53, Grade A or B, seamless, Schedule 40. 
1) Fittings:  Screwed, AAR malleable iron, Class 150.

2) Joints:  Screwed.

3) Unions:  Forged steel, ASTM A105, screwed with stainless steel seats.

b. Pipe 3 inches and larger:  Black steel ASTM A53, Grade B, seamless: 
1) 3 inches through 6 inches – Schedule 40.

2) 8 inches through 16 inches – Schedule 40.

3) 18 inches through 20 inches – 0.375 inch wall thickness.

4) 24 inches – 0..562 inch wall thickness.

5) Fittings:  

a) ASTM A234 carbon steel welding type, long radius type elbows unless specified otherwise on the Drawings.

b) ASTM A536 ductile iron; A234 carbon steel; or factory fabricated A53; grooved end long radius type elbows unless specified otherwise on the Drawings.

6) Joints:  

a) Butt welded.
b) Grooved mechanical couplings.
7) Flange:  ANSI B16.5 Class 150, forged carbon steel.

2. Steel ERW Pipe (Not to be used on HW systems):

a.  2 inches and smaller Black Steel ASTM A53 Gr. A or B – Schedule 40. 

1) 2" and under ASTM A47, malleable iron, 150 lb.

2) Joints screwed

3) Unions:  Forged steel, ASTM A105, screwed with stainless steel seats.

b. 2½ inches to 24 inches Black Steel ASTM A53 Grade B, 

1) 2½ inches through 6 inches – Schedule 40.

2) 8 inches through 16 inches – Schedule 30.

3) 18 inches through 20 inches – 0.375 inch wall thickness.

4) 24 inches – 0.562 inch wall thickness.

c. Fittings:  ASTM A234 Carbon steel welding type.

d. Joints:  Butt welded.

e. Flange:  ANSI B16.5 Class 150, forged carbon steel.

3. Copper:
a. Pipe 2-1/2 inches and smaller; Copper Tubing:  ASTM B 88, Type L, hard drawn. All brass and bronze piping components shall have no more than 15 percent zinc content. 

1) Fittings:  ASME B16.18, cast bronze, or ASME B16.22 wrought copper and bronze.

2) Joints:  ASTM B 32, solder, Grade 95TA (lead free).

b. Pipe over 2-1/2 inches:  Copper Tubing:  ASTM B88, Type K, hard drawn. All brass and bronze piping components shall have no more than 15 percent zinc content.

1) Fittings:  ASME B16.18, cast bronze or ASME B16.22, wrought copper and bronze.

C. Building Chilled Water and Heating Water Piping – 300 psi System:
1. Steel:
a. Pipe 2-1/2 inches and smaller:  Black Steel ASTM A53, Grade A or B, Schedule 40, seamless 

1) Fittings:  Screwed, AAR malleable iron Class 300.

2) Joints:  Screwed.

3) Unions:  Forged steel, ASTM A105, screwed with stainless steel seats.

b. Pipe 3 inches and larger:  Black steel ASTM A53, Grade B, seamless: 
1) 3 inches or 6 inches – Schedule 40.

2) 8 inches through 18 inches – Schedule 40.

3) 20 inches through 24 inches – 0.500 wall thickness.

4) Fittings:

a) ASTM A234 carbon steel welding type, long radius type elbows unless specified otherwise on the Drawings. 

b) ASTM A536 ductile iron; A234 carbon steel; or factory fabricated A53; grooved end long radius type elbows unless specified otherwise on the Drawings.

5) Joints:  

a) Butt welded.
b) Grooved mechanical couplings.
6) Flange:  ANSI B16.5 Class 150, forged carbon steel.
2. Copper:
a. Pipe 2-1/2 inches and smaller; Copper Tubing:  ASTM B 88, Type K, hard drawn.

1) Fittings:  ASME B16.8, cast bronze, or ASME B16.22 wrought copper and bronze.

2) Joints:  

a) AWS A5.8 BcuP silver braze (lead free). 

b) Grooved mechanical couplings.

b. Pipe over 2-1/2 inches:  Copper Tubing:  ASTM B 88, Type K, hard drawn.
1) Fittings:  ASME B16.18, cast bronze or ASME B16.22, wrought copper and bronze.

2) Joints:  AWS A5.8 BcuP silver braze (lead free).

3. Stainless Steel:
a. Pipe 2 inches and smaller; Stainless Steel Piping: ASTM A 312, Type 304/304L, Schedule 5S.
b. Fittings: Precision, cold drawn, austenitic stainless steel, with elastomer O-ring seals.
D. Generator Cooling Water Pressure:
1. Pipe 2-1/2 inches and smaller:  Black Steel ASTM A53, Grade A or B, seamless, Schedule 40.

a. Fittings:  Screwed, AAR malleable iron Class 150.

b. Joints:  Screwed.

c. Unions:  Forged steel, ASTM A105, screwed with stainless steel seats.

2. Pipe 3 inches and larger:  Black steel ASTM A53, Grade B, seamless:
a. 3 inches through 6 inches – Schedule 40.

b. 8 inches through 16 inches – Schedule 30.

c. 20 inches – 0.375 inches wall thickness.

d. 24 inches – 0.500 wall thickness.

e. Fittings:  

1) ASTM A234 carbon steel welding type, long radius type elbows unless specified otherwise on the Drawings.
2) ASTM A536 ductile iron; A234 carbon steel; or factory fabricated A53; grooved end long radius type elbows unless specified otherwise on the Drawings.

3. Joints:  

a. Butt welded.
b. Grooved mechanical couplings.

c. Flange:  ANSI B16.5 Class 150, forged carbon steel.

4. Stainless Steel:
a. Pipe 2 inches and smaller; Stainless Steel Piping: ASTM A 312, Type 304/304L, Schedule 5S.

1) Fittings: Precision, cold drawn, austenitic stainless steel, with elastomer O-ring seals.

E. Chiller Condenser Water Piping:
1. Pipe:  Black steel, ASTM A53, Grade B:  
a. 3 inches through 6 inches – Schedule 40.

b. 8 inches through 18 inches – Schedule 40.

c. 20 inches and larger – 0.500 inch thickness.

2. Fittings:  

a. ASTM A234 carbon steel welding type.

b. ASTM A536 ductile iron; A234 carbon steel; or factory fabricated A53; grooved end type.

3. Joints:  

a. Butt welded.

b. Grooved mechanical couplings.

4. Flange:  ANSI B16.5 Class 150, forged carbon steel.

5. Coat exterior condenser water pipe, valves, and fittings, with minimum 8 mil thick coal tar epoxy.

F. Equipment Drains and Overflows:
1. Pipe:  Galvanized steel ASTM A53, Schedule 40.

a. Fittings:  Galvanized cast iron, ductile iron, steel, or ATM B16.3 malleable iron.

b. Joints:  Screwed, or grooved mechanical couplings.

2. Tubing:  Copper ASTM B88, Type L, hard drawn.

a. Fittings:  ASME B16.23 cast brass, or ASME B16.29 solder wrought copper.

b. Joints:  ASTM B32, solder, Grade 95TA or grooved mechanical couplings.

G. Cooling Coil Condensate Recovery:

1. Pipe:  Galvanized steel ASTM A53, Schedule 40.

a. Fittings:  Galvanized cast iron, ductile iron, steel, or ATM B16.3 malleable iron.

b. b.
Joints:  Screwed, or grooved mechanical couplings.

2. Tubing:  Copper ASTM B88, Type L, hard drawn.

a. Fittings:  ASME B16.23 cast brass, or ASME B16.29 solder wrought copper.

b. Joints:  ASTM B32, solder, Grade 95TA or grooved mechanical couplings.

2.03 GROOVED MECHANICAL COUPLINGS AND FITTINGS

A. Grooved mechanical couplings shall consist of two ductile iron housing segments conforming to ASTM A536, with pressure responsive elastomer gasket, and zinc electroplated carbon steel bolts and nuts.

1. Sizes 2-1/2 inches through 8 inches:

a. Rigid Type Couplings: Housings cast with offsetting, angle-pattern bolt pads to provide rigidity and system support and hanging in accordance with ANSI B31.1 and B31.9. Victaulic Style 107 Quick-Vic™.

b. Flexible Type Couplings: Use in locations where vibration attenuation and stress relief are required. Victaulic Style 77 or 177 Quick-Vic™.

c. Flange Adapters: Flat face, for direct connection to ANSI Class 125 or 150 flanged components. Victaulic Style 741.

2. Sizes 10 inches through 12 inches:

a. Rigid Type Couplings: Housings cast with offsetting, angle-pattern bolt pads to provide rigidity and system support and hanging in accordance with ANSI B31.1 and B31.9. Victaulic Style 07.

b. Flexible Type Couplings: Use in locations where vibration attenuation and stress relief are required. Victaulic Style 77.

c. Flange Adapters: Flat face, for direct connection to ANSI Class 125 or 150 flanged components. Victaulic Style 741.

3. Sizes 14 inches through 24 inches: AGS ‘W’ series couplings shall include a widened gasket and wide profile housings.

a. Rigid Type Couplings: Housing key with lead-in chamfer, with key designed to fill the wedge shaped AGS groove to provide rigidity and system support and hanging in accordance with ANSI B31.1 and B31.9. Victaulic Style W07.

b. Flexible Type Couplings: Housing key with lead-in chamfer, with key designed to fit into the wedge shaped AGS groove to allow for linear and angular movement. Victaulic Style W77.

c. AGS couplings shall be installed to full metal-to-metal bolt pad contact at the required torque.

B. Grooved mechanical fittings shall be manufactured of ductile iron conforming to ASTM A536; forged carbon steel conforming to ASTM A234; or fabricated from carbon steel pipe conforming to ASTM A53.

1. Sizes 14 inches through 24 inches with wedge shaped ‘AGS’ grooved ends:
a. Install AGS fittings with AGS couplings. Installing AGS products with standard grooved fittings and couplings will result in installation difficulties and could lead to joint separation and leakage.

2.04 VALVES

A. General

1. All valves used in 150 psi circulating systems shall be ANSI Class 150.  All valves in 300 psi systems shall be Class 300 valves and shall be constructed of all ASTM B-61 composition.  All gate, globe and angle valves shall be screw-over-bonnet design.  Metal used in the stems of all bronze gate, globe and angle valves shall conform to ASTM B371 Alloy 694, ASTM B99 Alloy 651 or other corrosion resistant equivalents.  Secure written approvals by Owner for the use of alternative materials.

2. The following manufacturers are acceptable: NIBCO, Keystone, Crane, Jamesbury, Dezurik, Daniels, Williams, Velan or Vogt.
3. All iron body valves shall have the pressure containing parts constructed of ASTM designated of 126 class B iron.  Stem material shall meet ASTM B16 Alloy 360 or ASTM 371 Alloy 876 silicon bronze or its approved equivalent model by listed manufacturers.  

4. All cast steel body valves shall have the pressure containing parts constructed of ASTM designation A-216-GR-WCB carbon steel.  Stems shall meet ASTM designation A-186-F6 chromium stainless steel.  Seat ring shall be hard faced carbon steel or 13^ chromium A-182-F6 stainless.  Handwheels shall be A47 grade 35018 malleable iron or ductile iron ASTM A536.

5. All forged steel body valves shall have the pressure containing parts constructed of ASTM 105, Grade 2 forged carbon steel. Seat and wedges shall meet ASTM-A-182-F6 chromium stainless steel.  Seat rings shall be hard faced.  Valves shall conform to ANSI B16-34 pressure-temperature rating.

6. All gate valves, globe valves, angle valves and shutoff valves shall have malleable iron hand wheels, except iron body valves 2-½ inches and larger which may have either malleable iron or ASTM A-126 Class B, gray iron hand wheels.

7. Packing for all valves shall be free of asbestos fibers and selected for the pressure-temperature service of the valve. It is incumbent upon the manufacturer to select the best quality, standard packing for the intended valve service. 

8. Provide stem extensions on all insulated valves.

9. Valve chain operators shall be of cast iron or malleable iron and designed to provide positive grip on wheel.  Provide chain guide to prevent chain from slipping or jumping on wheel.  Employ rustproof chain complete with closing link of sufficient length to operate at 6 feet‑6 inches above floor level.

10. Provide valves suitable for connection to adjoining pipe as specified for pipe joints above.  Use valves that are full size of pipe in which installed.
B. Gate Valves:
1. 150 Pound Class Valves:

a. Threaded pipe 2-1/2 inches and smaller:  NIBCO T-134 or approved equivalent model by listed manufacturers, bronze body, union bonnet, rising stem, solid wedge disc, threaded. 

b. Welded pipe 3 inches and larger:  NIBCO F-617-0 or approved equivalent model by listed manufacturers, iron body, flanged, OS&Y (Outside Screw and Yoke), rising stem, solid wedge.


2. 300 Pound Class Valves:

a. Threaded pipe 2 inches and smaller:  NIBCO T-174-A or accepted substitute, bronze body, union bonnet, rising stem, solid wedge with integral seats threaded.

b. Welded pipe 2-1/2 inches and larger:  NIBCO F-667-0 or accepted substitute, iron body, OS&Y, rising stem, solid wedge, flanged.  

3. Bolted bonnet with OS&Y (outside screw and yoke) and rising stem design, integral seats, with pressure temperature rating conforming to ANSI B16-34; NIBCO T-174-A for 2 inches and smaller.

C. Globe Valves:
1. 150 Pound Class Valves:
a. Threaded pipe 2 inches and smaller:  NIBCO T235-Y, 150-pound screwed, inside screw, rising stem, bronze body, union Bonnet.

b. Welded pipe 2-1/2 inches and larger:  NIBCO F-718-B, Cast Iron with Brass Trim.

2. 300 Pound Class Valves:
a. Threaded pipe 2 inches and smaller:  NIBCO T276-AP, Class 300 screwed, inside screw rising stem, bronze body, union bonnet, stainless steel disc.

b. Welded pipe 2-1/2 inches and larger.  NIBCO F-768-B, Class 250 iron body, flanged, bolted bonnet, Brass Trim.
D. Soft Seated Butterfly Valves:
1. 200 Pound Soft Seated:  
a. NIBCO LD-2000 or approved equal. 
b. Ductile Iron body with Aluminum Bronze Disc, 400 series stainless steel stem.
c. Temperature range from -50°F to +200°F. 
d. Valves 6 inches and smaller shall have lockable hand lever operators; 8 inches and larger shall have gear operators. 
e. All butterfly valves shall be suitable for bi-directional dead-end service without the need for a downstream flange.

E. High Performance Butterfly Valves:
1.  150 Pound Soft Seated Class Valves:

a. NIBCO LCS-6822, carbon steel lug body valves. ANSI rated Class 150. 
b. Valves to provide tight shutoff up to 285 psi.
c. Valves 6 inches and smaller shall have lockable hand lever operators; 8 inches and larger shall have gear operators  
d. Provide 316 or UNS-S31803 stainless shaft, cast stainless steel disc, and soft seat.

e. Temperature range from -50°F to +200°F.
2. 300 Pound Class Valves: NIBCO LCS-7822 300 lb. ANSI class raised face, lug body, carbon steel body, stainless steel pin and shaft and disc, soft seat,and gear operators.

F. Check Valves:
1. 150 Pound Class Valves:

a. Threaded pipe 2 inches and smaller.  NIBCO T453-B, bronze body, Class 200, screwed connection, regrinding disc and seat with screw in cap.

b. Welded pipe 2-1/2 inches and larger.  NIBCO F910-B.  Flanged style, spring-loaded type.  Rate for 150 psig working pressure; Cast Iron body, Bronze plates and 316 Stainless Steel springs.

G. Plug Valves:
1. 150 Pound Class Valves:
a. Threaded pipe 2 inches and smaller:  Dezurik 128 S 1 RS 26, Keystone 542, 150-pound screwed, eccentric plug valve, carbon steel or semi steel body, Buna-N faced plug, lever operated, nonlubricated, short pattern plug valve. 

b. Welded pipe 2-1/2 inches and larger:  Dezurik 128 F 1 RS 26, Homestead 583.  150-pound flanged eccentric carbon steel or semi steel, Hycar or Buna-N faced plug, manually operated, nonlubricated, short pattern plug.

2. 300 Pound Class Valves:
a. Threaded pipe 2 inches and smaller:  Tufline 066, Powerll 3058.  300 psi working pressure, cast carbon steel body and plug, threaded end valve, bolted bonnet, nonlubricated or lubricated with lubricant suitable for water -20 degrees F to 450 degrees F temperature, wrench operated.  

b. Flanged piping 2-½ inches, cast carbon steel body and plug conforming to ASTM A216, Gr. WCB.  Gear operated, bolted gland.  Flanged per ANSI B16.5.  Pipe sizes 4 inches through 12 inches.  Nonlubricated or lubricated with lubricant suitable for water -20 degrees F to 450 degrees F temperature, 100 percent port. 

H. Ball Valves:

1. Threaded pipe 2 inches and smaller:  NIBCO T 585-70-66-LL.  For threaded pipe 2-1/2 inches to 3 inches: Crane 9303-S or approved equivalent model by listed manufacturers.

a. Threaded full port two-piece bronze body (ASTM-B584 Alloy 844, ASTM B61, or ASTM B62 (No brass containing more than 15 percent Zinc will be acceptable).

b. Stainless steel ball and stem, blowout proof stem with stem extension made of non-thermal conducting material and having an adjustable memory stop after insulation is installed.

c. Ball valves shall be provided with SS lockable handles and locking devices.

2. Welded pipe 2-1/2 inches and larger:  NIBCO F-515-CS-66FS or accepted substitute for 150 pound Class; NIBCO F-535-CS-66FS for 300 pound class, split steel body, full bore, blowout proof stem with, flanged connections.

PART 3 -  EXECUTION 

3.01 PREPARATION 
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment with flanges or unions.

D. After completion, fill, clean, and treat systems.

3.02 Piping sTOrAGE Requirement
A. All ERW and seamless piping shall be clearly identified and stored on separate construction  pipe racks to prevent the intermixing of piping.
B. Shop fabricated piping spool and pup pieces of ERW and seamless pipe shall be clearly identified and separated in the lay down yard to prevent the intermixing of piping.
3.03 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. All valve installations shall be in accordance with manufacturer’s published recommendations.
C. Pipe Installation:

1. All the various piping systems shall be made up straight and true and run in orderly manner, plumb and parallel to building structural.  Install piping to conserve building space.  Coordinate location with other trades and do not interfere with use of space for other work.

2. Piping shall follow as closely as possible the routes shown on Drawings which take into consideration conditions to be met at the Site.

3. Should any unforeseen conditions arise, lines shall be changed or rerouted after proper approval has been obtained.

4. All piping shall be installed with due regard to expansion and contraction and so as to prevent excessive strain and stress in the piping, in connections, or in equipment to which the lines are connected.

5. Group piping whenever practical at common elevations.

6. Slope piping and arrange system to drain at low points.  Use eccentric reducers where applicable to maintain the bottom of pipe level. 

7. Branch tap connections are to be from the top to horizontal position of pipe run.

8. Where pipe support members are welded to structural building framing, scrape, brush clean, and apply one coat of zinc rich primer to welding.

9. Provide and install Pete’s plugs adjacent to thermo wells for electronic temperature sensors, to electronic pressure sensors and install Pete’s plugs adjacent where shown or noted on piping drawings or drawing details.  Systems provided with pressure independent control valves shall be provided with a Pete’s plug downstream of the control valve, to facilitate verification of the valve manufacturer’s recommended water pressure drop across the pressure independent control valve. 
10. Provide clearance for installation of insulation, and access to valves and fittings. 

11. Prepare pipe, fittings, supports, and accessories for finish painting.  Chilled water piping insulated with cellular glass does not require finish painting. 

12. All piping shall be clean when it is installed.  Before installation it shall be checked to assure it is the correct material to be used on the piping system, upended, swabbed if necessary, and all rust or dirt from storage or from lying on the ground shall be removed.

13. Where leaks occur, the pipe shall be repaired and the tests repeated.  No leaks shall be corrected by peening.  Defective piping and joints shall be removed and replaced.  

14. Procedure of Assembling Screw Pipe Fittings:  All screw joints shall be made with taper threads, properly cut. Joints shall be made tight with Teflon tape or Teflon-based compound appropriate to the medium, material and temperature range of the system.   Compound shall be applied to the pipe threads only and not to fittings.  When threads are cut on pipes, the ends shall be carefully reamed to remove any burrs. Before installing pipe that has been cut and threaded, the lengths of pipe shall be upended and hammered to remove all shavings and foreign material.

D. Valve Installation:
1. Locate all valves such that the removal of their bonnets is possible.  All flanged valves shown in horizontal lines with the valve stem in a horizontal position shall be positioned so the valve stem is inclined one bolt hole above the horizontal position.  
2. Screw pattern valves placed in horizontal lines shall be installed with their valve stems include at an angle of a minimum of 30 degrees above the horizontal position.
3. Pressure independent control valves shall be installed in accordance with valve manufacturer’s published installation instructions, with regard to orientation, clearances, and lengths of straight pipe upstream and downstream of the valve.
4. All valves must be true and straight at the time the system is tested and inspected for final acceptance.  
5. Valves shall be installed as nearly as possible to the locations indicated in the Drawings. Any change in valve location must be so indicated on the Record As-Built Drawings.  
6. All valves must be of threaded or flanged type.  No solder connected or grooved fitting valves shall be used on this Project.  

7. Equipment, valves, expansion joints, relief devices, strainers, etc., must be removed or isolated during the test if the pressure/force ratings of the devices are not as high as that specified for the test.  Piping shall be drained and protected any time ambient temperature is below freezing.

8. Where leaks occur, the pipe shall be repaired and the tests repeated.  No leaks shall be corrected by peening.  Defective piping and joints shall be removed and replaced.

9. All threaded valves installed in copper piping shall be provided with copper or bronze male adapters on each side of valves. Sweat solder adapters to pipe before installing valves.

10. Provide access where valves and fittings are not exposed.  Coordinate size and location of access doors with architectural drawings.

11. Install valves with stems upright or horizontal, not inverted.

12. All manually operated shutoff valves located 8 feet (Bottom of pipe) or higher above finished floor or stationary platform in mechanical rooms, accessible pipe chases or as noted on Project Drawings shall be chain wheel operated.  Chains shall be installed and secured to allow clear passage at walk through areas. 

3.04 TESTING 

A. All welds are subject to inspection, visual and/or x-ray, for compliance with Specifications. The Owner will, at the Owner’s option, provide employees or employ a testing laboratory for the purposes of performing said inspections and/or x-ray testing.  Initial visual and x-ray inspections will be provided by the Owner.  The Contractor shall be responsible for all labor, material and travel expenses involved in the re-inspection and retesting of any welds found to be unacceptable.  In addition, the Contractor shall be responsible for the costs involved in any and all additional testing required or recommended by ASME/ANSI Standards B31.9 due to the discovery of poor, unacceptable or rejected welds.

B. Welds lacking penetration, containing excessive porosity or cracks, or are found to be unacceptable for any reason, must be removed and replaced with an original quality weld as specified herein.  All qualifying tests, welding and stress relieving procedures shall, moreover, be in accord with Standard Qualification for Welding Procedures, Welders and Welding Operators, Appendix A, Section 6 of the Code, current edition.

C. System Pressure Tests:

	Line
	Testing Medium
	Testing Pressure (psig)
	Time (hours)

	Chilled Water and Condenser Water
	Water
	1-½ times working pressure, minimum 125
	24

	Heating Water and Generator Cooling Water
	Water
	1-½ times working pressure, minimum 125
	24


1. Refer to the Drawings for system design pressure.

3.05 HOT TAP PROCEDURE

A. Contractor shall provide BJC HEALTHCARE drawings with the location of all hot taps shown 10 days prior to scheduled start of work. Contractor shall also clearly identify all locations in the field. 

B. Upon receipt of drawings will field verify abatement requirements.  BJC HEALTHCARE will also identify and coordinate, through the building facility groups, the impact of potential system shut downs, Owner requirements and will issue a notice to proceed.

C. Upon BJC HEALTHCARE’s issuance of a notice to proceed the Contractor shall perform the following hot tap procedures:

1. Preparation

a. Remove insulation at identified and approved hot tap locations and save for reinstallation as noted below.

b. Ultra-sound pipe at each weld location to verify pipe thickness. If pipe fails to pass ultra-sound follow procedure outlined in paragraph A to establish new tap location.

c. Temporarily reinstall pipe insulation upon completion of ultra-sound to prevent condensation.

d. Repeat above listed steps on all approved hot tap locations.

2. Installation

a. Remove insulation as required for installation of scheduled hot tap.

b. Weld saddle sleeve to pipe.  All welds shall be made as per 15510-1.06-B

c. Install new valve on saddle sleeve.

d. Install blind flange on valve to prevent accidental opening.

e. Pressure test valve/seating to one and a half (1-1/2) times design operating pressure for 24 hours. BJC HEALTHCARE representative shall witness this test.

f. Upon passing pressure test and prior to hot tapping pipe:

1) Verify that BJC HEALTHCARE has staff ready to perform emergency shut-off procedures.

2) Verify emergency patch is on location and sized to match pipe being tapped.

3) Verify cleaning company is on call with portable shop vacuum(s).

g. Hot tap pipe, remove plug and wire to valve handle.

h. Clean all strainers in pipes affected by hot taps made that day.

i. Reinsulate pipe.

j. Repeat above listed steps for all remaining taps.

D. Unless approved by Owner all hot taps in horizontal lines shall be made at or above center line of pipe.
3.06 training

A. Victaulic Company shall provide on-site training for Contractor’s field personnel in the use of grooving tools, application of groove, and installation of grooved end couplings. The manufactures representative shall periodically visit the jobsite and provide the contractor information concerning the best recommended practices in grooved product installation. A distributor’s sales representative is not considered qualified to conduct the training or jobsite visit(s).
3.07 APPLICATION

A. Install valves and unions at equipment connections.  Install unions on equipment side of valves.  Provide dielectric isolation only where non-ferrous components connect to ferrous components.
B. Install brass male adapters each side of valves in copper piped system.  Sweat solder adapters to pipe.

C. Install ball valves in piping 3 inches and smaller and butterfly valves in piping 4 inches and larger for shut‑off and to isolate equipment, parts of systems, or vertical risers.

D. Install ball valves in piping 2 inches and smaller and butterfly valves in piping 2-1/2 inches and larger for throttling, bypass or manual flow control services. Under this application, throttling valves are not to be used for shutoff, and additional valves shall be installed for isolation.

E. Use plug valves for throttling service where indicated on Drawings.

F. Provide gate or ball drain valves at main shutoff valves, low points of piping, bases of vertical risers and at equipment.  Pipe to nearest drain.

3.08 Flushing and Cleaning of piping systems
A. BJC HEALTHCARE Systems:

1. Clean piping systems thoroughly.  Purge pipe of construction debris and contamination before placing the piping systems in service.  Provide whatever temporary connections are required for cleaning, purging and circulating fluids through the piping system.
2. On completely new piping system installations, the contractor shall use temporary strainers and temporary pumps that can create fluid velocities up to 10 ft / sec if necessary to flush and clean the piping systems.   Do not use Owner’s permanent strainers to trap debris during pipe flushing operations. Fit the temporary construction strainers with a line size blowoff valve.
3. When constructing minor piping modifications or additions verify with Owner if the Owner’s pumps and strainers can be used for flushing and chemical cleaning operations.  When the flushing and cleaning operations are complete, the contractor shall insure the strainer baskets and screens installed in the piping systems permanent strainers replaced with clean elements.  Keep temporary strainers in service until the equipment has been tested, then replace straining element with a new strainer and clean and deliver the old straining elements to Owner.  Fit the Owners strainers with a line size blowoff valve.

4. Install bypass piping or hoses at the supply and return piping connections at heat exchangers, chillers, cooing towers, pumps and cooling coils, etc, to prevent debris from being caught or causing damage to equipment which will be connected to the piping system 
5. Circulate a chemical cleaner in chilled and heating water as well as condenser and generator cooling piping systems to remove mill scale, grease, oil and silt.  Circulate Betz Entec 323 detergent with Betz Entec 234 antifoam compound. Circulate for 48 hours, flush system and replace with clean water.  Dispose of chemical solution in accordance with local codes.   The chilled and heating water system should then be treated with Betz Entec 338, nitride borate, 350 ppm as nitride with MBP inhibitor.  When the chemical cleaning is complete, remove, clean and reinstall all permanent screens.  Contractor shall notify Owner so that the reinstallation of clean strainer screens may be witnessed.

B.   System Requirements:

1. Cleaning:  It is imperative to ensure that all piping or equipment connected to the   chill water system has been thoroughly cleaned to removed oils, dirt and other foreign materials.

a. Make certain the new system is properly isolated from the   chilled water system.

b. Using clean potable water, fill the system piping and add 1 to 2 percent (based on volume) of Tetra-Potassium Pyro Phosphate (TKPP) solution to the new system.

c. Circulate for at least three (3) hours.  During circulation maintain the maximum flow rate through the piping and equipment (target a minimum flow velocity of 3 feet per second).

d. The addition of the TKPP will cause the pH in water to rise.  Neutralize the pH by flushing with potable water.  Continue to flush the system until the circulating water quality is consistent with potable water.

e. Begin the passivation procedure immediately.  DO NOT allow the water in the system to stand longer than two (2) hours before starting the passivation procedure.

3.09 welding

A. Scope:  This article applies to welded chilled and heating water piping fittings and other appurtenances.

1. Piping and fittings shall be welded and fabricated in accordance with the latest edition of ASME/ANSI the latest editions of Standards B31.9 for all systems.  Machine beveling in shop is preferred. Field beveling may be done by flame cutting to recognized standards.

2. Ensure complete penetration of deposited metal with base metal.  
a. Contractor shall provide filler metal suitable for use with base metal.  Contractor shall keep inside of fittings free from globules of weld metal.  
b. All welded pipe joints shall be made by the fusion welding process, employing a metallic arc or gas welding process. 
c. All pipe shall have the ends beveled 37-½ degrees and all joints shall be aligned true before welding.  
d. Except as specified otherwise, all changes in direction, intersection of lines, reduction in pipe size and the like shall be made with factory-fabricated welding fittings.  Mitering of pipe to form elbows, notching of straight runs to form tees, or any similar construction is not permitted.

3. Align piping and equipment so that no part is offset more than 1/16-inch.  Set all fittings and joints square and true, and preserve alignment during welding operation.  Use of alignment rods inside pipe is prohibited.

4. No weld shall project into the pipe so as to restrict it.  Tack welds, if used, must be of the same material and made by the same procedure as the completed weld.  Otherwise, remove tack welds during welding operation.

5. Remove all split, bent, flattened or otherwise damaged piping from the Project Site.

6. Remove dirt, scale and other foreign matter from the inside of piping, by swabbing or flushing, prior to the connection of other piping sections, fittings, valves or equipment.

7. Schedule 40 pipe shall not be welded with less than three (3) passes including one stringer/root, one filler and one lacer.  Schedule 80 pipe shall be welded with not less than four (4) passes including one stringer/root, two filler and one lacer.  In all cases, however, the weld must be filled before the cap weld is added.
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