SECTION 40 05 13 PROCESS PIPING
PART 1 – LINE SPECIFICATIONS
A. GENERAL

1. The following sections detail line specifications for piping and equipment located in Husker Energy & Power Utility Plants.

B. LINE MATRIX
	LINE SPEC
	DESCRIPTION
	APPLICABLE LOCATIONS

	CC-HPS
	City Campus High Pressure Steam
	CCUP

	CC-MPS
	City Campus Medium Pressure Steam
	CCUP

	CC-LPS
	City Campus Low Pressure Steam
	CCUP

	CC-FWH
	City Campus High Pressure Feedwater
	CCUP

	CC-FWM
	City Campus Medium Pressure Feedwater
	CCUP

	CC-HPB
	City Campus High Pressure Boiler Attachments
	CCUP

	CC-MPB
	City Campus Medium Pressure Boiler Attachments
	CCUP

	EC-MPS
	East Campus Medium Pressure Steam
	ECUP

	EC-LPS
	East Campus Low Pressure Steam
	ECUP

	EC-FWM
	East Campus Medium Pressure Feedwater
	ECUP

	EC-MPB
	East Campus Medium Pressure Boiler Attachments
	ECUP

	UP-FWSR
	City Campus Feedwater Suction and Recirculation
	CCUP, ECUP

	UP-DAW
	Deaerator Makeup Water
	CCUP, ECUP

	UP-CHW
	Chilled Water Supply and Return
	CCUP, CTES, ECUP, ETES

	UP-TW
	Tower Water Supply and Return
	CCUP, ECUP, ETES





LINE REQUIREMENTS
Specification:	CC-HPS
Location:	City Campus Utility Plant
Working Fluid:	High Pressure Superheated Steam
Design Conditions:	750 PSIG, 900°F
Normal Operating Conditions:	600 PSIG, 825°F
General Material Specification:	1-1/4CR, 1/2MO Steel (P4)
Pipe Material:	A335-P11
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A182-F11, CL3000, Socket Weld Ends.
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WP11, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound suitable for high temperature service. Flexitallic style CGI with Thermiculite 835 filler or equivalent.
Hardware:	A193 CL2 Gr B16 Bolts with A194 CL2 Gr 7 Nuts
Insulation Color:	None; embossed aluminum.
Insulation Thickness Selection Conditions:	130°F max surface temp; 850°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	Socket Weld
Material:	A182-F11 Forged Steel
Specification:	ASME B16.34
Ball:	Full port, metal seated, A182-F11, rated for ASME B16.34. ValvTechnologies CL900 V1-1 or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge, API Trim 5. Vogt SW12321FHF, Velan W-2054B-05-TS, Bonney Forge HL19FSW or equivalent.
Globe:	Bolted bonnet, OS&Y, API Trim 5. Vogt SW12351FHF, Velan W-2074B-05TS, Bonney Forge HL39FSW or equivalent.
Strainer:	Keckley SB-C6 (1500 lb) or equivalent, 1/32” screen perforation.
Check:	Not permitted
Valves, Larger than 2”:
Pressure Class:	600
End Connection:	Butt Weld, bore to match jointing pipe
Material:	A217-WC6 Cast Steel
Ball:	Not permitted
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 5. Crane 76-1/2XUF6, Powell 6003ID5G, Velan B-2064C-05TS or equivalent.
Butterfly:	Not permitted
Globe:	Bolted Bonnet, OS&Y, API Trim 5. Crane 171-1/2XUF6, Powell 6031ID5G, Velan B-2074C-05TS or equivalent.
Check:	Boiler Non-Return Valves Only. ≤ 10 PSID differential pressure at rated flow conditions with minimum 10:1 turndown. Requires UNL approval.
Specialties:	Require separate approval by HEP and FPCP Engineering (Boiler specialties including blowoff, continuous blowdown, gage valves, safety valves; control valves; desuperheaters).
Special Notes:	Equipment within ASME Code Boundary (Boiler 1 steam outlet) require MTRs. Welding within ASME Code Boundary requires R-stamp contractor. R-Stamp contractors to procure materials for welding within ASME Code Boundaries to facilitate inspection.

LINE REQUIREMENTS
Specification:	CC-MPS
Location:	City Campus Utility Plant and Distribution System
Working Fluid:	Medium Pressure Superheated Steam
Design Conditions:	350 PSIG, 600°F
Normal Operating Conditions:	250 PSIG, 500°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL2000 or 3000, NPT or Socket Weld Ends.
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	International Orange
Insulation Thickness Selection Conditions:	130°F max surface temp; 500°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	Socket Weld or NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	Full port, metal seated, A105, rated for ASME B16.34. ValvTechnologies CL300 V1-2 or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge, API Trim 5. Vogt (SW)12111FHF, Velan (S/W)-2054B-05-TS, Bonney Forge HL12(SW/T) or equivalent.
Globe:	Bolted bonnet, OS&Y, API Trim 5. Vogt (SW)12141FHF, Velan (S/W)-2074B-02TS, Bonney Forge HL32(SW/T) or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 3/64” screen perforation.
Check:	Bolted bonnet, swing check. Velan (S/W)-2114B-02TY, Vogt S701, Bonney Forged HL61(SW/T) or equivalent
Valves, Larger than 2”:
Pressure Class:	300
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Not permitted
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 33XUF, Powell 3003FC8G, Velan F-1064C-02TY or equivalent.
Butterfly:	Conforming to ASME B16.34. Triple-offset high-performance butterfly valve, metal seated, CL300 double-flanged. Emerson Vanessa series 30000 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 5. Crane 151XUF, Powell 3031FC8G, Velan F-1074C-02TY or equivalent.
Check:	Boiler Non-Return Valves Only. ≤ 10 PSID differential pressure at rated flow conditions with minimum 10:1 turndown. Requires UNL approval.
Specialties:	Require separate approval by HEP and FPCP Engineering (Boiler specialties including blowoff, continuous blowdown, gage valves, safety valves; control valves; desuperheaters).
Special Notes:	Equipment within ASME Code Boundary (Boiler 2/7/8 steam outlets) require MTRs. Welding within ASME Code Boundary requires R-stamp contractor. R-Stamp contractors to procure materials for welding within ASME Code Boundaries to facilitate inspection.

LINE REQUIREMENTS
Specification:	CC-LPS
Location:	City Campus Utility Plant and Distribution System
Working Fluid:	Low Pressure Superheated Steam
Design Conditions:	42 PSIG, 450°F
Normal Operating Conditions:	33 PSIG, 325°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, NPT Ends.
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Light blue
Insulation Thickness Selection Conditions:	125°F max surface temp; 325°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	3-piece body, full port, 316SS ball and stem, PEEK seats, lockable stem extension. Sharpe 99-46PG-TE-L or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt 12111, Velan S-2054B-02TY, Bonney Forge HL11T or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt 12141, Velan S-2074B-02TY, Bonney Forge HL31T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 3/64” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forge HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	150
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Standard port, 316 SS ball & stem, 2-1/4” stem extension, PEEK seats and graphite packing. Apollo 88B-140-04-38 Series or equivalent.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 47XUF, Powell 1503FC8G, Velan F-0064C-02TY.
Butterfly:	Conforming to ASME B16.34, A216-WCC. Triple-offset high-performance butterfly valve, metal seated, CL150. Emerson Vanessa series 30000 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 5. Crane 143XUF, Powell 1531FC8G, Velan F-0074C-02TY or equivalent.
Check:	Requires separate approval by HEP and FPCP Engineering.
Specialties:	Require separate approval by HEP and FPCP Engineering (safety valves; control valves; desuperheaters).


LINE REQUIREMENTS
Specification:	CC-FWH
Location:	City Campus Utility Plant
Working Fluid:	High Pressure Boiler Feedwater Supply
Design Conditions:	1000 PSIG, 450°F.
Normal Operating Conditions:	920 PSIG, 231°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, SW Ends (except for unions which shall be NPT)
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Ford blue
Insulation Thickness Selection Conditions:	125°F max surface temp; 231°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	SW
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	Not permitted.
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt SW12111, Velan W-2054B-02TY, Bonney Forge HL11SW or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt SW12141, Velan W-2074B-02TY, Bonney Forge HL31SW or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bolted bonnet, swing check. Velan W-2114B-02TY, Vogt S701, Bonney Forge HL61SW or equivalent
Valves, Larger than 2”:
Pressure Class:	600
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Requires separate approval by HEP and FPCP Engineering.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 76XUF, Powell 6003FC8G, Velan F-2064C-02TY.
Butterfly:	Conforming to ASME B16.34, A216-WCC. Triple-offset high-performance butterfly valve, metal seated, CL600. Emerson Vanessa series 30000 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 8. Crane 171XUF, Powell 6031FC8G, Velan F-2074C-02TY or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 175XUF, Powell 6061FC8G, Velan F-2114C-02TY or equivalent.
Specialties:	Require separate approval by HEP and FPCP Engineering (safety valves; control valves, flow orifices).


LINE REQUIREMENTS
Specification:	CC-FWM
Location:	City Campus Utility Plant
Working Fluid:	Medium Pressure Boiler Feedwater Supply
Design Conditions:	500 PSIG, 450°F.
Normal Operating Conditions:	310 PSIG, 231°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, SW Ends (except for unions which shall be NPT)
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Ford blue
Insulation Thickness Selection Conditions:	125°F max surface temp; 231°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	SW or NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	3-piece body, full port, 316SS ball and stem, PEEK seats and graphite packing, lockable stem extension. Sharpe 99-46PG-TE-L or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt (SW)12111, Velan (S/W)-2054B-02TY, Bonney Forge HL11(SW/T) or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt (SW)12141, Velan (S/W)-2074B-02TY, Bonney Forge HL31(SW/T) or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bolted bonnet, swing check. Velan (S/W)-2114B-02TY, Vogt S701, Bonney Forge HL61(SW/T) or equivalent
Valves, Larger than 2”:
Pressure Class:	300
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Requires separate approval by HEP and FPCP Engineering.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 33XUF, Powell 3003FC8G, Velan F-1064C-02TY.
Butterfly:	Conforming to ASME B16.34, A216-WCC. Triple-offset high-performance butterfly valve, metal seated, CL300. Emerson Vanessa series 30000 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 8. Crane 151XUF, Powell 3031FC8G, Velan F-1074C-02TY or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 159XUF, Powell 3061FC8G, Velan F-1114C-02TY or equivalent.
Specialties:	Require separate approval by HEP and FPCP Engineering (safety valves; control valves, flow orifices).


LINE REQUIREMENTS
Specification:	UP-FWSR
Location:	City Campus Utility Plant, East Campus Utility Plant
Working Fluid:	Boiler Feedwater Suction and Recirculation
Design Conditions:	85 PSIG, 450°F.
Normal Operating Conditions:	25 PSIG, 231°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, SW Ends (except for unions which shall be NPT)
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Ford blue
Insulation Thickness Selection Conditions:	125°F max surface temp; 231°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	3-piece body, full port, 316SS ball and stem, PEEK seats and graphite packing, lockable stem extension. Sharpe 99-46PG-TE-L or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt 12111, Velan S-2054B-02TY, Bonney Forge HL11T or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt 12141, Velan S-2074B-02TY, Bonney Forge HL31T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forge HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	150
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Requires separate approval by HEP and FPCP Engineering.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 33XUF, Powell 3003FC8G, Velan F-1064C-02TY.
Butterfly:	Double-offset high-performance butterfly valve; carbon steel body with stainless stem and disc, RTFE seats, lug-style body. Crane Flowseal 1LA-12DPGG, Jamesbury 815L, Pratt HP2-150-xxx-6663G, DeZURIK BHP L1 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 8. Crane 143XUF, Powell 1531FC8G, Velan F-0074C-02TY or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 147XUF, Powell 1561FC8G, Velan F-0114C-02TY or equivalent.
Specialties:	Require separate approval by HEP and FPCP Engineering (suction strainers).


LINE REQUIREMENTS
Specification:	CC-HPB
Location:	City Campus Utility Plant Boiler 1 Attachments within ASME B31.1 Code Boundary (upstream of superheater)
Working Fluid:	High Pressure Saturated Boiler Water/Steam
Design Conditions:	750 PSIG, 650°F
Normal Operating Conditions:	625 PSIG, 493°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, SW Ends (except for unions which shall be NPT)
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Black
Insulation Thickness Selection Conditions:	125°F max surface temp; 231°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	Not permitted
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt 12111, Velan S-2054B-02TY, Bonney Forge HL11T or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt 12141, Velan S-2074B-02TY, Bonney Forge HL31T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forge HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	600
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Requires separate approval by HEP and FPCP Engineering.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 76XUF, Powell 6003FC8G, Velan F-2064C-02TY.
Butterfly:	Not permitted.
Globe:	Bolted Bonnet, OS&Y, API Trim 8. Crane 171XUF, Powell 6031FC8G, Velan F-2074C-02TY or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 175XUF, Powell 6061FC8G, Velan F-2114C-02TY or equivalent.
Specialties:	Require separate approval by HEP and FPCP Engineering (boiler specialties – blowdown, gage valves, etc.).
Special Notes:	Equipment within ASME Code Boundary require MTRs. Welding within ASME Code Boundary requires R-stamp contractor. R-Stamp contractors to procure materials for welding within ASME Code Boundaries to facilitate inspection.


LINE REQUIREMENTS
Specification:	CC-MPB
Location:	City Campus Utility Plant Boiler 2/7/8 Attachments within ASME B31.1 Code Boundary (upstream of superheater)
Working Fluid:	Medium Pressure Saturated Boiler Water/Steam
Design Conditions:	350 PSIG, 650°F
Normal Operating Conditions:	270 PSIG, 413°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, SW Ends (except for unions which shall be NPT)
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Black
Insulation Thickness Selection Conditions:	125°F max surface temp; 231°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	Not permitted
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt 12111, Velan S-2054B-02TY, Bonney Forge HL11T or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt 12141, Velan S-2074B-02TY, Bonney Forge HL31T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forge HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	300
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Requires separate approval by HEP and FPCP Engineering.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 33XUF, Powell 3003FC8G, Velan F-1064C-02TY.
Butterfly:	Not permitted.
Globe:	Bolted Bonnet, OS&Y, API Trim 8. Crane 151XUF, Powell 3031FC8G, Velan F-1074C-02TY or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 159XUF, Powell 3061FC8G, Velan F-1114C-02TY or equivalent.
Specialties:	Require separate approval by HEP and FPCP Engineering (boiler specialties – blowdown, gage valves, etc.).
Special Notes:	Equipment within ASME Code Boundary require MTRs. Welding within ASME Code Boundary requires R-stamp contractor. R-Stamp contractors to procure materials for welding within ASME Code Boundaries to facilitate inspection.


LINE REQUIREMENTS
Specification:	EC-MPS
Location:	East Campus Utility Plant and Distribution System
Working Fluid:	Medium Pressure Saturated Steam
Design Conditions:	175 PSIG, 450°F
Normal Operating Conditions:	125 PSIG, 353°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL2000 or 3000, NPT or Socket Weld Ends.
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	International Orange
Insulation Thickness Selection Conditions:	130°F max surface temp; 353°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	3-piece body, full port, 316SS ball and stem, PEEK seats, lockable stem extension. Sharpe 99-46PG-TE-L or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge, API Trim 5. Vogt 12111FHF, Velan S-2054B-05-TS, Bonney Forge HL12T or equivalent.
Globe:	Bolted bonnet, OS&Y, API Trim 5. Vogt 12141FHF, Velan S-2074B-02TS, Bonney Forge HL32T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 3/64” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forged HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	300
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Standard port, 316 SS ball & stem, 2-1/4” stem extension, PEEK seats and graphite packing. Apollo 88B-140-04-38 Series or equivalent.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 33XUF, Powell 3003FC8G, Velan F-1064C-02TY or equivalent.
Butterfly:	Conforming to ASME B16.34. Triple-offset high-performance butterfly valve, metal seated, CL300 double-flanged. Emerson Vanessa series 30000 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 5. Crane 151XUF, Powell 3031FC8G, Velan F-1074C-02TY or equivalent.
Check:	Boiler Non-Return Valves Only. ≤ 10 PSID differential pressure at rated flow conditions with minimum 10:1 turndown. Requires UNL approval.
Specialties:	Require separate approval by HEP and FPCP Engineering (Boiler specialties including blowoff, continuous blowdown, gage valves, safety valves; control valves; desuperheaters).
Special Notes:	Equipment within ASME Code Boundary (Boiler 4/5/6/7 steam outlets) require MTRs. Welding within ASME Code Boundary requires R-stamp contractor. R-Stamp contractors to procure materials for welding within ASME Code Boundaries to facilitate inspection.


LINE REQUIREMENTS
Specification:	EC-LPS
Location:	East Campus Utility Plant and Distribution System
Working Fluid:	Low Pressure Saturated Steam
Design Conditions:	90 PSIG, 450°F
Normal Operating Conditions:	60 PSIG, 307°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL2000 or 3000, NPT or Socket Weld Ends.
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Light Blue
Insulation Thickness Selection Conditions:	130°F max surface temp; 353°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	3-piece body, full port, 316SS ball and stem, PEEK seats, lockable stem extension. Sharpe 99-46PG-TE-L or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge, API Trim 5. Vogt 12111FHF, Velan S-2054B-05-TS, Bonney Forge HL12T or equivalent.
Globe:	Bolted bonnet, OS&Y, API Trim 5. Vogt 12141FHF, Velan S-2074B-02TS, Bonney Forge HL32T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 3/64” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forged HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	150
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Standard port, 316 SS ball & stem, 2-1/4” stem extension, PEEK seats and graphite packing. Apollo 88B-140-04-38 Series or equivalent.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 47XUF, Powell 1503FC8G, Velan F-0064C-02TY or equivalent.
Butterfly:	Conforming to ASME B16.34, A216-WCC. Triple-offset high-performance butterfly valve, metal seated, CL150 double-flanged. Emerson Vanessa series 30000 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 5. Crane 143XUF, Powell 1531FC8G, Velan F-0074C-02TY or equivalent.
Check:	Requires separate approval by HEP and FPCP Engineering.
Specialties:	Require separate approval by HEP and FPCP Engineering (safety valves; control valves).


LINE REQUIREMENTS
Specification:	EC-FWM
Location:	East Campus Utility Plant
Working Fluid:	Medium Pressure Boiler Feedwater Supply
Design Conditions:	313 PSIG, 300°F.
Normal Operating Conditions:	180 PSIG, 231°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, SW Ends (except for unions which shall be NPT)
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Ford blue
Insulation Thickness Selection Conditions:	125°F max surface temp; 231°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	3-piece body, full port, 316SS ball and stem, PEEK seats and graphite packing, lockable stem extension. Sharpe 99-46PG-TE-L or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt 12111, Velan S-2054B-02TY, Bonney Forge HL11T or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt 12141, Velan S-2074B-02TY, Bonney Forge HL31T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forge HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	300
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Requires separate approval by HEP and FPCP Engineering.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 33XUF, Powell 3003FC8G, Velan F-1064C-02TY.
Butterfly:	Conforming to ASME B16.34, A216-WCC. Triple-offset high-performance butterfly valve, metal seated, CL300. Emerson Vanessa series 30000 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 8. Crane 151XUF, Powell 3031FC8G, Velan F-1074C-02TY or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 159XUF, Powell 3061FC8G, Velan F-1114C-02TY or equivalent.
Specialties:	Require separate approval by HEP and FPCP Engineering (safety valves; control valves, flow orifices).


LINE REQUIREMENTS
Specification:	EC-MPB
Location:	East Campus Utility Plant Boiler 4/5/6/7 Attachments within ASME B31.1 Code Boundary
Working Fluid:	Medium Pressure Saturated Boiler Water/Steam
Design Conditions:	250 PSIG, 650°F
Normal Operating Conditions:	145 PSIG, 363°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A106 GrB
Pipe Thickness:	≤ 2” NPS	Schedule 80
	≥ 2-1/2” NPS	Schedule 40
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, SW Ends (except for unions which shall be NPT)
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Black
Insulation Thickness Selection Conditions:	125°F max surface temp; 231°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	Not permitted
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt 12111, Velan S-2054B-02TY, Bonney Forge HL11T or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt 12141, Velan S-2074B-02TY, Bonney Forge HL31T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forge HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	300
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Requires separate approval by HEP and FPCP Engineering.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 33XUF, Powell 3003FC8G, Velan F-1064C-02TY.
Butterfly:	Not permitted.
Globe:	Bolted Bonnet, OS&Y, API Trim 8. Crane 151XUF, Powell 3031FC8G, Velan F-1074C-02TY or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 159XUF, Powell 3061FC8G, Velan F-1114C-02TY or equivalent.
Specialties:	Require separate approval by HEP and FPCP Engineering (boiler specialties – blowdown, gage valves, etc.).
Special Notes:	Equipment within ASME Code Boundary require MTRs. Welding within ASME Code Boundary requires R-stamp contractor. R-Stamp contractors to procure materials for welding within ASME Code Boundaries to facilitate inspection.


LINE REQUIREMENTS
Specification:	UP-DAW
Location:	City Campus Utility Plant, East Campus Utility Plant
Working Fluid:	Deaerator Makeup Water (Cold Condensate)
Design Conditions:	100 PSIG, 250°F
Normal Operating Conditions:	50 PSIG, 180°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	A53 GrB
Pipe Thickness:	All sizes	Schedule 80
Fittings:	≤ 2” NPS	Conform to ASME B16.11. A105, CL3000, NPT
	≥ 2-1/2” NPS	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Spiral-wound. Garlock FLEXSEAL RW or equivalent.
Hardware:	A193 CL2 Gr B7 Bolts with A194 Gr 2H Nuts
Insulation Color:	Morning Dew
Insulation Thickness Selection Conditions:	125°F max surface temp; 231°F Process temp; 0.5 MPH wind speed; 85°F ambient temperature.
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	Bronze, 2-piece, full port, 316 SS Ball & Stem, PTFE seats, stem extension. Apollo 77-140-50 or equivalent.
Gate:	Bolted bonnet, OS&Y, solid wedge. Vogt 12111, Velan S-2054B-02TY, Bonney Forge HL11T or equivalent.
Globe:	Bolted bonnet, OS&Y. Vogt 12141, Velan S-2074B-02TY, Bonney Forge HL31T or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bolted bonnet, swing check. Velan S-2114B-02TY, Vogt S701, Bonney Forge HL61T or equivalent
Valves, Larger than 2”:
Pressure Class:	150
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Standard port, 316 SS ball & stem, 2-1/4” stem extension, PEEK seats and graphite packing. Apollo 88B-140-04-38 Series or equivalent.
Gate:	Bolted bonnet, OS&Y, flexible wedge, API Trim 8. Crane 47XUF, Powell 1503FC8G, Velan F-0064C-02TY.
Butterfly:	Double-offset high-performance butterfly valve; carbon steel body with stainless stem and disc, RTFE seats. Crane Flowseal xx-1LA-12DPGG, Jamesbury 815L, Pratt HP2-150-xxx-663G, DeZURIK BHP L1 or equivalent.
Globe:	Bolted Bonnet, OS&Y, API Trim 8. Crane 143XUF, Powell 1531FC8G, Velan F-0074C-02TY or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 147XUF, Powell 1561FC8G, Velan F-2014C-02TY or equivalent.
Specialties:	Require separate approval by HEP and FPCP Engineering (control valves).


LINE REQUIREMENTS
Specification:	UP-CHW
Location:	City Campus Utility Plant, City Thermal Energy Storage, East Campus Utility Plant, East Thermal Energy Storage
Working Fluid:	Treated Chilled Water Supply and Return
Design Conditions:	200 PSIG, 100°F
Normal Operating Conditions:	100 PSIG, 40°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	2” NPS and smaller	A106 GrB
	2-1/2” NPS and larger	A53 GrB
Pipe Thickness:	2” NPS and smaller	Schedule XS
	2-1/2” NPS and larger	Schedule STD
Fittings:	2” NPS and smaller	Conform to ASME B16.11. A105, CL3000, NPT
	2-1/2” NPS and larger	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Garlock 3500 series or equivalent. 1/16” thick for pipe sizes 10” and smaller; 1/8” thick for pipe sizes 12” and larger
Hardware:	A307 GrB bolts with A563 GrA nuts
Insulation Color:	Hastings Green
Insulation Thickness Selection Conditions:	Condensation control; 38°F process temperature; 95°F Ambient Temp; 77°F dew point
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	Bronze body, threaded, 316 SS ball and steam, full port, Teflon seat rings, blowout-proof stem, two piece construction, 600 psi WOG, 150 psi SWP, Apollo 77-140 series or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bronze body, bronze trim, bronze rotating swing disc, threaded ends.
Valves, Larger than 2”:
Pressure Class:	150
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Standard port, 316 SS ball & stem, 2-1/4” stem extension, Teflon seats. Apollo 88B-140-04-35 Series or equivalent.
Gate:	Bolted bonnet, OS&Y, rising stem, solid wedge with bronze seat rings, flanged ends, class 125 iron body with bronze trim, MSS SP-70. Add valve stem extensions to all valves that will be installed in insulated piping systems.
Butterfly:	Lug-style double-offset high-performance butterfly valve for double dead-end service; carbon steel body with stainless stem and disc, RTFE seats. Crane Flowseal xx-1LA-12DPGG, Jamesbury 815L, Pratt HP2-150-xxx-663G, DeZURIK BHP L1 or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 147XUF, Powell 1561FC8G, Velan F-2014C-02TY or equivalent.
Non-Slam Check:	Carbon steel body, double-flanged retainerless spring-loaded check valve, EPDM seat (No Buna-N).
Expansion Joints:	EPDM Tube with EPDM cover. Primed and painted carbon steel split retainer ring. Where required, control rods, gussets, and compressions sleeves shall be stainless steel.
Special Notes:	No Buna-N materials.


LINE REQUIREMENTS
Specification:	UP-TW
Location:	City Campus Utility Plant, East Campus Utility Plant, East Thermal Energy Storage
Working Fluid:	Treated Tower Water Supply and Return
Design Conditions:	150 PSIG, 150°F
Normal Operating Conditions:	50 PSIG, 95°F
General Material Specification:	Carbon Steel (P1)
Pipe Material:	2” NPS and smaller	A106 GrB
	2-1/2” NPS and larger	A53 GrB
Pipe Thickness:	2” NPS and smaller	Schedule XS
	2-1/2” NPS and larger	Schedule STD
Fittings:	2” NPS and smaller	Conform to ASME B16.11. A105, CL3000, NPT
	2-1/2” NPS and larger	Conform to ASME B16.9. A234-WPB, Butt Weld Ends, bored to match jointing pipe.
Gaskets:	Garlock 3500 series or equivalent. 1/16” thick for pipe sizes 10” and smaller; 1/8” thick for pipe sizes 12” and larger
Hardware:	A307 GrB bolts with A563 GrA nuts
Paint Color:	Hastings Green
Insulation Thickness Selection Conditions:	None
Valves, 2” and Smaller:
Pressure Class:	800
End Connection:	NPT
Material:	A105 Forged Steel
Specification:	ASME B16.34
Ball:	Bronze body, threaded, 316 SS ball and steam, full port, Teflon seat rings, blowout-proof stem, two piece construction, 600 psi WOG, 150 psi SWP, Apollo 77-140 series or equivalent.
Strainer:	Keckley SB-7 (600 lb) or equivalent, 1/16” screen perforation.
Check:	Bronze body, bronze trim, bronze rotating swing disc, threaded ends.
Valves, Larger than 2”:
Pressure Class:	150
End Connection:	Raised Face Flange (ASME B16.5)
Material:	A216-WCB Cast Steel
Ball:	Standard port, 316 SS ball & stem, 2-1/4” stem extension, Teflon seats. Apollo 88B-140-04-35 Series or equivalent.
Gate:	Bolted bonnet, OS&Y, rising stem, solid wedge with bronze seat rings, flanged ends, class 125 iron body with bronze trim, MSS SP-70. Add valve stem extensions to all valves that will be installed in insulated piping systems.
Butterfly:	Lug-style double-offset high-performance butterfly valve for double dead-end service; carbon steel body with stainless stem and disc, RTFE seats. Crane Flowseal xx-1LA-12DPGG, Jamesbury 815L, Pratt HP2-150-xxx-663G, DeZURIK BHP L1 or equivalent.
Check:	Bolted bonnet, API Trim 8. Crane 147XUF, Powell 1561FC8G, Velan F-2014C-02TY or equivalent.
Non-Slam Check:	Carbon steel body, double-flanged retainerless spring-loaded check valve, EPDM seat (No Buna-N).
Expansion Joints:	EPDM Tube with EPDM cover. Primed and painted carbon steel split retainer ring. Where required, control rods, gussets, and compressions sleeves shall be stainless steel.
Special Notes:	No Buna-N materials. Marine coating required for exterior or flooded service.
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