
Circulation Motor/Pump 

Request For Quote (RFQ) Response Instructions 
Date: 02/08/2008
Points Of Contact (POC)
1 Contracting Officer: Syreeta Stewart, Glenn Research Center, 216-433-8673

Email: Syreeta.Stewart@nasa.gov
2 Engineering: Thomas Kraft, Glenn Research Center, 216-433-2936


Email: Thomas.G.Kraft@nasa.gov
3 Hydraulic Lead: Joe Zoeckler, Glenn Research Center, 216-977-7411


Email: Joseph.G.Zoeckler@nasa.gov
Communications/Questions :

Phone inquiries on general questions related to this RFQ are welcome but specific technical questions must be formally submitted either by hard copy or in digital format to the Contracting Officer (w/ Tom Kraft and Joe Zoeckler on copy).  Only responses sent from the Contracting Officer or posted to the NAIS web site constitute official responses. 
I. Background Information
NASA GRC is currently working on the development of the ARES I upper-stage Thrust Vector Control (TVC) system. The TVC system consists of 3 primary sub-systems:

1. Turbine Pump Assembly (TPA) which provides the primary hydraulic power to TVC system

2. TVC Actuators which are used to gimbal the J-2X engine

3. TVC hydraulic system which is used to deliver the hydraulic power from the TPA to the actuators. The circulation motor pump is part of the TVC hydraulic system.
A diagram of the TVC system, including the hydraulic system is shown in Figure 1. As part of this development, NASA GRC is currently working on developing an Engineering Model (EM) level TVC system to test out the form, fit, function and performance of the TVC system and its associated sub-systems/sub-components. Four sets of EM level TVC system hardware (each TVC set requires 2 circulation motor pumps) will be fabricated and assembled to support development testing that will be conducted at various test locations in the upcoming 1 – 3 years. Below is a summary of where the four sets of EM TVC hardware will be tested and the dates when the testing will begin:
1. EM Circulation motor pump set #1: Circulation motor pump set #1 will be tested at NASA GRC starting in December, 2008/January, 2009 timeframe. EM TVC hardware, including the circulation motor pump, will need to be delivered to NASA GRC in September, 2008 timeframe to support this testing. EM TVC hardware will be assembled on a simulated upper- stage thrust cone to conduct 2-axis TVC performance testing.

2. EM Circulation motor pump set #2: Circulation motor pump Set #2 will be used to conduct qualification level environmental testing with in order to identify any deficiencies in the EM circulation motor pump design prior to Critical Design Review (CDR). CDR is currently scheduled for May 2009 timeframe. NASA GRC would like the vendors supplying the TVC hydraulic components, including the circulation motor pump, to conduct this environmental testing at their facility. This environmental testing will have to be completed during the 4th quarter of 2008 in preparation for CDR.

3. EM Circulation motor pump set #3: Circulation motor pump Set #3 will be tested at MSFC as part of the Main Propulsion Test Article (MPTA). EM TVC hardware, including the circulation motor pump, need to be delivered to MSFC by July 2010 timeframe to support MPTA testing. TVC hardware will be assembled on an actual flight thrust cone with the J-2X engine installed and operational during MPTA testing.

4. EM Circulation motor pump set #4: Circulation motor pump Set #4 will be used as a spare set of hardware.
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Figure 1: TVC System Diagram

II. Technical Merit Information:

Vendors shall provide the following information/deliverables with their quotes in response to this RFQ which the government will evaluate under the “technical merit” evaluation criteria. The items are ordered from most significant information to least significant information to help vendor prioritize during the gathering of information.
1. Vendor shall submit a compliance matrix in order to clearly identify compliance/non-compliance of EM circulation motor pump design to circulation motor pump requirements per document GRC-TVC-SPEC-008. Compliance matrix should also include the method of verification for each requirement.

a. Selection of vendor for EM circulation motor pumps will be based on how well the EM circulation motor pump design meets or exceeds the EM requirements per GRC-TVC-SPEC-008
b. There are several requirements in document GRC-TVC-SPEC-008 where vendors are instructed to provide its specification information “for review/approval.” Vendors are instructed to provide their responses to those product specifications with their quotes, and those responses will be evaluated based on the TVC system-level requirements current at the time of quote submittal.  Those system-level requirements are currently being developed.

2. Additional flight requirements, listed in a separate attachment to this RFQ, will apply to the eventual flight circulation motor pump design in order to enable the flight circulation motor pump to be qualified for FLIGHT.  The flight-qualified pump will be a separate, future procurement.   The vendor shall submit an assessment of the design changes likely needed to meet those additional requirements in the following three (3) deliverable formats:
a. Deliverable in the form of a compliance matrix in order to clearly identify compliance/non-compliance of EM circulation motor pump design to these additional flight requirements.

b. Deliverable in the form of a list of potential changes that would likely have to be made to the EM circulation motor pump design to enable the EM circulation motor pump to be capable of meeting these additional flight requirements. Of special significance to NASA GRC is a list of changes that would be required and/or recommended to enable the EM circulation motor pump to meet the environmental requirements outlined in section III, 3.2.4.
c. Deliverable in the form of an overall risk assessment for implementing the design changes identified in 2b above. Included in this risk assessment would be the cost (both recurring and non-recurring costs) and schedule impact of incorporating the list of changes itemized in 2b above to the EM circulation motor pump design.

Selection of vendor for EM circulation motor pumps will be based on the extent of the design changes that will likely be needed 
3. If vendor is proposing an existing motor pump design, vendor shall submit an overall assessment/impact (cost/schedule) of changing the fluid ports on EM circulation motor pump design to meet the FLIGHT circulation motor pump fluid port requirements.
This information will enable NASA to make decisions on the feasibility of incorporating common fluid ports/fitting across entire TVC hydraulic system and will NOT affect vendor selection.

4. GRC would like to know if circulation motor pump, as an installed component in the TVC system, will be able to be stored for up to 8 years with the circulation motor pump filled with hydraulic fluid. The hydraulic fluid may be slightly pressurized to ~ 25 – 50 psi during storage in order to eliminate contamination from entering the TVC system.
5. GRC would like to know the maximum in-rush current and associated duration of this maximum in rush current for circulation motor pump under worst case loading conditions

III. Past Performance Information 
Provide a complete list of vendors, and contact information for persons at those vendors, and aircraft/airframe manufacturers that have incorporated the proposed motor pump into their aircraft. 

Supply any reliability data that is available for circulation motor pump and any Failure Modes & Effects Analysis that has been completed on EM circulation motor pump
If the EM circulation motor pump being proposed by vendor is an existing design that has already been qualified for another program, provide
1. The environmental specifications that the circulation motor pump was required to meet.
2. Information regarding acceptance and qualification testing that has been performed on the circulation motor pump,
3. The specific tests that have been performed, and
4. The associated levels that vendor tested circulation motor pump to for these tests
IV. Delivery Requirements
1 Four EM circulation motor pumps shall be delivered by September 30, 2008.
2 At the government’s option, four additional EM circulation motor pumps will be required to be delivered no later then June, 2009.
3 Delivery should include the lead time required to conduct an Acceptance Test on each EM circulation motor pump unit.
V. Pricing Requirements
1 Vendor shall submit to NASA GRC a price for four (4) EM circulation motor pumps to be delivered by September 30, 2008. 
2 Vendor shall also submit to NASA GRC a price for four additional EM circulation motor pumps to be delivered no later then June, 2009. 
3 All prices should include conducting an Acceptance Test on each EM circulation motor pump unit, shipping costs, and any special tooling required to service/operate EM circulation motor pump.
VI.  Request for Additional Information
NASA requests the following additional information as general information only and will not use it during vendor selection process.
1.  If vendor is proposing a variable displacement motor pump design, NASA GRC would like to know what modifications would be required to convert the pump to a fixed displacement piston pump. Could the proposed pump be easily modified or would it require going to a completely different pump.

2. Vendor capabilities for conducting environmental testing of the EM circulation motor pump, including vibration, shock, thermal vacuum and EMI, and a rough-order-of-magnitude cost and estimate for conducting “qualification level” environmental testing on one EM circulation motor pump from Set #2. 
· CxP 70036 CEQATR should be used as a guide for determining the types of testing that will be required to be conducted. 

· Flight Environment Requirements in 3.2.4 outlined in Section III of this document should be used to determine the flight environment levels that the EM hardware will need to be tested to.

NASA GRC’s target date for completing the environmental testing is December, 2008/January 2009 timeframe.
3. Provide a summary of  pump modifications needed (e.g., by modifying pump speed or stroking piston for example) to increase the rated pump output flow while still staying within acceptable operating limits of motor design.  Also provide an estimate of how much the pump output flow could be increased (10%, 15% etc) from rated flow if such modifications were implemented.

4. Vendor shall supply NASA GRC a CAD “shell model” of circulation motor pump for packaging purposes.

5. Vendor shall supply NASA GRC an installation drawing and x-section of proposed EM circulation motor pump design.
6. NASA GRC would like vendor to supply a material list for the primary components of circulation motor pump. 

7. NASA GRC would like to know what process/specification that is followed to clean the internal wetted surfaces of circulation motor pump. 

8. If the circulation motor pump has been designed for two phase operation per SAE AS5994, NASA GRC would like to know both (1) the circulation motor pump’s continuous reduced power capability and (2) the output horsepower and associated number of cycles the that circulation motor pump is capable of meeting and (3) the increased current level that motor/pump will be operating at during this two phase operation.





















































































































Two Circulation motor pumps per TVC system
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