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Performance Work Statement

Rocket Lab High Pressure Air System
Mechanical and Aerospace Engineering
Naval Postgraduate School

1.0 Background/Introduction 

The combustion research at the Naval Postgraduate School Rocket Laboratory is heavily dependent on the facility air system. Currently the system is in need of an upgrade from the original system constructed in 1962. The Rocket Lab is tasked by sponsors for continued detonation testing which requires additional capacity and upgrades. A critical element of the upgrade includes the plumbing of the new air tanks, replacing air supply regulators for higher flow rate and more reliability, and adding a heat exchanger for delivery of hot dry air. The plumbing of these components requires high pressure welding with the appropriate standards and certifications.

The high pressure welder must have an ANSI/ASME B31 Boiler and Pressure Vessel Certification to ensure safety and compliance with Navy rules regarding pressure vessels. The high pressure certification must be current and the welder must be well practiced with high pressure certified welds. A copy of the certification is requested along with references of recent jobs. The contractor must be within 150 statute miles to reduce travel time for transporting completed plumbing and direct communication with the contactor throughout the project.

2.0 Scope 

The high pressure air system at the NPS Rocket Lab is in need of an upgrade to meet sponsor testing requirements. This high pressure air system project requires current ANSI/ASME B31 Boiler and Pressure Vessel Certification with references to ensure safety compliance and high quality workmanship.
This project consists of routing high pressure stainless steel pipe from a tank farm through ball valves to a filtration system, then to pressure reducing regulators. Following the regulators, the air will flow down a few different paths to deliver air both to the test cells directly and to the test cells after passing through a heat exchanger. The piping will primarily consist of two and three inch pipe welded together and be rated for working pressures of about 3,000 psi and 1,000 psi, before and after the regulators, respectively.
The project will be split into two phases (described below). Phase one will be executed first with Phase two being a contract option pending the approved completion of Phase one and additional funding later on.
The use of domestic materials is required. Further details of the work is outlined below and described in the enclosed detail pictures.
Note that due to some of the existing hardware being threaded, the adjacent flanges were determined to be threaded as well. If it would be better, easier, or less expensive to use half threaded nipples (i.e. welded on one side), that is acceptable - of course this would increase the number of welds.
Phase I (Base Year)
A. 3,000 PSI Section of System from Storage Tanks to Inlet of Pressure Reducing Regulators following industry standards for high pressure piping
1. General piping specifications
a. Schedule 160 304 stainless steel piping on welded sections.
b. Schedule 160 304 stainless steel piping on threaded transition sections.
c. 6000# socket weld fittings.
d. 1500# socket weld and threaded raised face flanges, rated at 3600 psi @    -20 to 100F
e. Provide blind flanges at Phase 1>2 split
2. Installation of client provided hardware
a. 4 - 2” ball valves
b. 1 - 1” ball valve
c. 4 - 2” air filters
d. 2 - 1-1/4” pressure reducing regulators
e. 1 - 1” pressure reducing regulator
f. 1 - 1” threaded union with burst disk for new tank system.
3. Raise elevation of existing 3000# Carbon steel tank manifold to establish compatible elevation.
a. Transition to stainless steel at the first flange connection
b. Make sure that gasket is compatible between stainless and carbon flanges

B. 1,000 PSI Section of System from Outlet of Pressure Reducing Regulators to Test Cell distribution manifold following industry standards for high pressure piping
1. General piping specifications
a. Schedule 80 stainless steel piping on welded sections.
b. Schedule 160 stainless steel piping on threaded transition sections
c. 3000# socket weld fittings
d. 600# socket weld and threaded raised face flanges, rated at 1440 psi @ -20 to 100F
e. Provide blind flanges at Phase 1>2 split
2. Installation of client provided hardware
a. 1 - 3” actuated ball valves
b. 1 - 2” actuated ball valve
c. 1 - 1-1/2” threaded union with burst disc
3. Remove and replace existing 150# rated flanges and blinds inside lab with 600# rated 304SS flanges and blinds









Phase II (Option 1)
A. 1,000 PSI Section of System from Regulators to Tranter Heat Exchanger following industry standards for high pressure piping
1. General piping specifications
a. Schedule 80 stainless steel piping on welded sections
b. Schedule 160 stainless steel piping on threaded transition sections
c. 3000# socket weld fittings
2. Installation of client provided hardware
a. 3” actuated ball valves
b. 1-1/4” pressure reducing regulator
c. 2” burst disk between contractor provided welded flanges
d. 3” flanged venturi section
e. 3” flanged vitiator section
f. 4x3 socket weld flanges

B. 1,000 PSI Section of System from Tranter Heat Exchanger to 3 Test Cells following industry standards for high pressure piping
1. General piping specifications
a. Schedule 80 stainless steel piping on welded sections
b. Schedule 160 stainless steel piping on threaded transition sections
c. 3000# socket weld fittings
d. 600# socket weld and threaded raised face flanges, rated at 1440 psi @ -20 to 100F
2. Installation of client provided hardware
a. 3” actuated ball valve
b. 3” actuated high temperature butterfly valve

3.0 Tasks  

Phase I
The contractor shall perform the following task as follows:

3.1 Certified 2” schedule 160 ASME high pressure welds not to exceed 32 welds
3.2 Certified 1” schedule 160 ASME high pressure welds not to exceed 2 welds
3.3 Certified 1/2” schedule 160 ASME high pressure welds not to exceed 2 welds
3.4 Certified 1-1/2” schedule 160 ASME high pressure welds not to exceed 4 welds
3.5 Total number of welds (both certified and non-certified) not to exceed 170 welds for Phase 1.
3.6 Creation and installation of stainless steel pipe supports.
3.7 Hydro-test in shop with in-service test and leak check in the field.
3.8 Quality control and inspections per ASME B31.3

Phase II
The contractor shall perform the following task as follows:

3.9 Total number of welds not to exceed 100 welds for Phase 2.
3.10  Creation and installation of stainless steel pipe supports with insulation in appropriate places for heated section.
3.11  Hydro-test in shop with in-service test and leak check in the field.
3.12  Quality control and inspections per ASME B31.3

Detail Pictures from 3-Dimensional Solid Model

Notes:
· The 3D model is available on request for further detail
· The system is color coded:
· Phase 1: gray
· Phase 2: red
· Existing and customer furnished hardware: blue
· The pipe support structures are not shown in the model; they should be built to industry safety and performance specifications

Picture 1: Top View
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Picture 2: Front View
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Picture 3: Tank Farm
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Picture 4
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Picture 5
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Picture 6
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Picture 7
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Picture 8: 2-inch Air Filters
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Picture 9: Test Cell Air Delivery View
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Note that the flanges attached to the blue pipe need to be switched from 150# to 600# socket weld flanges with blinds.



4.0 Deliverables  

The contractor should provide: 

Phase I

All components should be 304 Stainless Steel pipe and pipe fittings of domestic origin. The contractor may include other materials or components if necessary for the proper completion of the scope of project but may not be listed below (pending our approval).

Material Estimates:
32-2" Class 3000 Socket Weld Flange (16 if using threaded flanges)
1-2" Class 3000 Socket Weld Union
12-2" Schedule 160 Socket Weld Tee
9-2" Schedule 160 Socket Weld Elbow
2-2"x 1.25" Schedule 160 Socket Weld Reducers
17-2" Class 3000 Threaded Flange (if not using welded in these locations)
5-1.25" Class 3000 Socket Weld Flange (3 if using threaded flanges)
2-1.25" Class 3000 Threaded Flange (if not using welded in these locations)
1-1" Class 3000 Threaded Union
14-1/2” Threaded outlets
62' Schedule 160 2" pipe
22’ Schedule 80 3” pipe
10’ Schedule 80 1.5” pipe
6-3" class 600 flanges
4-3" sch. 80 socket weld elbow
1-3" sch. 80 socket weld cross
2-3" sch. 80 socket weld tee
1-3"x 1.25" Schedule 80 Socket Weld Reducer
1-3"x 1.5" Schedule 80 Socket Weld Reducer
Gaskets for flanged connections: SS Grayfoil
Grade 8 304 SS flange studs for all flanges
Appropriately rated blind flanges for the separation of the two phase systems (4 flanges)

Phase II

All components should be 304 Stainless Steel pipe and pipe fittings of domestic origin. The contractor may include other materials or components if necessary for the proper completion of the scope of project but may not be listed below (pending our approval).

Material Estimates:
25-3" class 600 socket weld flanges
10-3" sch. 80 socket weld elbow
5-3" sch. 80 socket weld tee
3-2” sch. 80 socket weld elbows
1-2" sch. 80 socket weld tee
4-2" class 600 socket weld flange
1-1.25" class 3000 socket weld flange
2-1.25" class 3000 threaded flange
5-0.5" pipe o-let
2-3x2 reducers
1-3x1.25 reducer
70' 3" schedule 80 pipe
Calcium silicate blocks at all pipe supports on the insulated portion of the system.
Gaskets SS Grayfoil
Grade 8 304 SS flange studs

The contractor shall be responsible for preparing deliverables in support of the tasks identified in this PWS.   

	Task
	What will be inspected
	Acceptable Quality Level (AQL)
	Method
	Frequency

	3.1
	Pipe Welds





	ASME B31.3


	Hydro-test with in-service test in field.

Welding Procedure Forms: QW-482, QW-483, QW-484.
	At time of installation.





The surveillance method for the deliverables listed above will be personal observation at NPS.  If performance falls below the AQL defined above, the Contracting Officer’s Representative (COR) shall document the instance(s), coordinate with the Contracting Officer and advise the Contractor.  The Contractor will be requested to review the documentation and provide a written response on how performance will be corrected in the future.  Re-performance of any work for failure to perform in accordance with the specified AQL or task requirement shall be completed at the Contractor’s own expense and at no additional cost to the Government.

5.0 Minimum Technical Requirements 

Welder must have ANSI/ASME B31 Boiler and Pressure Vessel Certification to ensure competent workmanship. Certification must be current and the welder should be well practiced in high pressure certified welds to include references.

6.0 Period of Performance 

Phase I
6 Months from date of award

Phase II
Up to 2 years after completion of Phase I
  
7.0 Place of Performance  

Work should be completed at the Rocket Propulsion and Combustion Lab in Monterey, CA and contactor’s shop.

8.0 Work Week and Hours of Operation:

The Contractor shall provide services during normal working hours excluding federal holidays. Normal working hours are 0730-1630, Monday through Friday, unless requirements dictate otherwise. Exceptions can be permitted by the COR upon request and at the COR’s discretion.

Work required on-site at NPS shall be performed by the Contractor, as required.  

Following is a list of holidays observed by the Government.   

Name of Holiday				Time of Observance
New Year’s Day		 		1 January
	Martin Luther King Jr. Day		Third Monday in January
	President's Day				Third Monday in February
	Memorial Day				Last Monday in May
	Independence Day 			4 July
	Labor Day					First Monday in September 
	Columbus Day				Second Monday in October
	Veteran's Day				11 November
	Thanksgiving Day				Fourth Thursday in November
	Christmas Day				25 December

If any of the above holidays occur on a Saturday or a Sunday, then such holiday shall be observed by the Contractor in accordance with the practice as observed by the assigned Government employees at the using activity

9.0 Government Furnished Property

The contractor will be provided 3D Solidworks drawings and an estimated bill of materials of the proposed high pressure air distribution system.

Travel 

Travel will be in accordance with the Joint Travel Regulations (JTR) and will be reimbursed by the government on an as-incurred basis.  


10.0   Classification  Unclassified

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
10.1 Privacy Act Statement 

“Pursuant to Title 5 United States Code 552a(m)(l), the contractor and all employees of the contractor working under this contract are required to comply with the requirements of 5 U.S.C. 552a (“The Privacy Act of 1974”).”  

10.2 Contractor Identification 

In accordance with DFAR 211.106, there shall be a clear distinction between Government employees and service contractor employees.  Service contractor employees shall identify themselves as contractor personnel by introducing themselves or being introduced as contractor personnel and displaying distinguishing badges or other visible identification for meetings with Government personnel.  In addition, contractor personnel shall appropriately identify themselves as contractor employees in telephone conversations and in formal and informal written correspondence.  

11.0  Non-Personal Services Statement 

Contractor employees performing services under this order will be controlled, directed, and supervised at all times by management personnel of the contractor.  Contractor management will insure that employees properly comply with the performance work standards outlined in the PWS.  Contractor employees will perform their duties independent of, and without the supervision of, any Government official or other Defense Contractor.  The tasks, duties, and responsibilities set forth in the task order may not be interpreted or implemented in any manner that results in any contractor employee creating or modifying Federal policy, obligating the appropriated funds of the United States Government, overseeing the work of Federal employees, or otherwise violating the prohibitions set forth in Parts 7.5 and 37.1 of the Federal Acquisition Regulation (FAR).  The Government will control access to the facility and will perform the inspection and acceptance of the completed work.

12.0  Invoice Schedule 

Contractor may invoice monthly in arrears.

Invoices shall be submitted once a month for services rendered and travel performed during the previous month.  All invoices need to be submitted electronically via WAWF.  Hard copy invoices cannot be accepted.  Only one invoice may be submitted per month.  Invoices must identify the invoicing period.  If charges against more than one line item have occurred during the invoicing period, all charges must be combined into one invoice.  If invoicing against travel, the invoice must contain a summary detailing the charges as well as an attachment of supporting documentation.  The contractor’s failure to include the necessary information or a more frequent invoice submission than authorized will result in invoices being rejected.   

NPS Technical POC: 

[bookmark: _GoBack]Robert Wright, Research Associate, MAE, (831) 656-2327

NPS POC for Acceptance of Deliverables:

Dr. Christopher Brophy, Associate Professor, MAE, (831) 656-2327

NPS Financial POC:

Patricia Jackson, SPFA, MAE, (831) 656-2006 

NPS Contracting POC:  

Brooke Robison, Supervisory Contract Specialist, (831) 656-2864
bcrobiso1@nps.edu
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