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Low-G Mass Gauge 

QUESTIONS AND ANSWERS
Question #1

We have reviewed the revised draft SOW for the CEV Low-G Mass Gauge posted 10/27/05.  Figure 4.3.1.3.a shows a schematic of the government reference test tank with a view port at the bottom of the tank.  In our experience, having a viewport at the bottom of a cryogenic tank is highly unusual and therefore must have a very specific intended purpose.  Please explain the intended purpose of this viewport.

Answer:

The sketch is an early draft of the tank.  This tank will be used for multiple tests during the program and we have attempted to enable as much flexibility as possible by providing an extra pipe penetration on the bottom of the tank with a flange interface, which will be available for future requirements.  A viewport  was one of several notional potential requirements provided to the designed for developing this interface.

QUESTION 2
What are the in-flight operating pressures for the LO2 and LCH4 tanks and at what fill levels at 15 psia will gauging be required?

Comment and Follow-up Question:

SOW Section 4.2.2 states, in part, “The gauging method will be required to operate at

propellant tank ullage pressures ranging from 15 to 425 psia. It is anticipated that helium

pressurant will be used to elevate the tank pressure before liftoff…” Since it is

advantageous to pressurize the tanks before launch to reduce the pressurant mass and the

OMS and RCS engines will require subcooled propellants, will the tanks ever actually be

operated at 15 psia in low gravity? What is the lowest pressure at which the tanks will be

operated in low gravity?

Answer: 

We do not anticipate operating below 250 psia in a low gravity environment.  We expect the tanks to be pressurized prior to launch to the nominal operating pressure (340 psia).  425 psia is the maximum anticipated off-nominal tank pressure.  

QUESTION 3
For each fluid listed in the SOW, what is the minimum ullage volume for which the mass gauge should provide a liquid level measurement?

Comment and Follow-up Question:

SOW Section 4.2.3.1 indicates that the initial ullage volume is expected to be 5%, but

Section 4.2.3.2 indicates that 100% fill levels are to be gauged. It is not feasible to store

liquids in vessels at 100% full; so, can we assume that there will always be an ullage

volume consistent with the initial value of 5%? Is this 5% with or without the initial

helium pressurant charge prior to launch?

Answer:

The initial fill level is expected to be approximately 95% by volume (this is considered to be the 100% propellant mass load condition). The 100% to 3% range refers to percentages of mass loaded.

QUESTION 4

Is a single gauge unit required to be used over the range of 50-ft3 to 140-ft3 tanks or are there two specific tank target sizes; i.e., 50 ft3 and 140 ft3, where two different gauges could be provided?

Comment and Follow-up Question:

SOW Section 4.2.3.2 indicates that there is a range of tank sizes, 50 ft3 to 140 ft3; Section

4.3.2 states that the full-scale CEV tank is 140 ft3 and subscale LO2 tests might be

performed with a 50-ft3 tank. Will an LO2 gauge specifically sized for 140 ft3 and used

with the LN2 simulant in the full-scale test be acceptable for use in the 50-ft3 tank?

Answer:

The two tank sizes 140 ft3 and 50 ft3 are the approximate tank sizes for the  government ground tests: 50 ft3 for the two accuracy verification tests, and 140 ft3 and 50 ft3  for the full-scale and sub-scale integration tests respectively.  A gauge will be required for each of these tank sizes.

QUESTION 5

Can the mass gauge make use of the helium pressurant system during ground and/or flight operations?

Comment:

The SOW indicates that a helium pressurant system will be used to elevate the tank

pressure. Helium may be useful to the mass gauge for certain ground or flight operations

and there are no limitations to the use of this system stated in the SOW.

Answer:

The availability of/or limitations on, the helium pressurization system have not been identified yet.  Therefore, it should not be assumed that the helium pressurization may be used for operations other than tank pressurization operations.  If the gauge requires the use of the pressurization system, then this should be identified in the proposal.

QUESTION 6

Will more detailed information regarding the configuration of the tank internal components and the available/required structural, mechanical, and electrical interfaces between the mass gauge and the tank be available when the final RFP is released?

Comment:

SOW Section 4.3 provides some general information about the test tank internal

components. Knowing the anticipated interfaces for the mass gauge will provide a more

accurate basis for specifying level of effort and cost of providing these functions.

Answer:

No.  A draft Interface Requirements Document will be provided to the winning contractor at the kickoff meeting.  

QUESTION 7

Will the test plans for the Accuracy Verification Test and the Integrated Test be available when the final RFP is released?

Comment:

SOW Sections 4.3.3 and 4.3.4 call for significant contractor support for test activities

after the mass gauge has been delivered. Having these test plans will be useful in

estimating the required level of effort and cost for these tasks.

Answer:

No.  A draft Test Plan will be provided at the kickoff meeting.

QUESTION 8

Are NASA Centers permitted to respond to the RFP in a leading role?

Comment:

The presenter at the Industry Briefing stated that NASA would continue to develop the

PVT gauge. It was not clearly stated whether NASA would also be proposing its own

alternative to the PVT gauge.
Answer:

The PVT gauging effort is separate from this RFP.  The NASA centers are not allowed to respond to the RFP in a leading role.  They are permitted to provide services and/or facilities under the GTA process to contractors responding to the RFP.  The Government retains the right to withdraw the solicitation and perform the work in-house if it is determined to be advantageous to the Government.  
QUESTION 9

Which of the described project tasks is included in the anticipated budget of $1.5-$1.8 million for the gauge development effort?

Comment and Follow-up Question:

The presenter at the Industry Briefing stated that NASA expected this effort to cost

between $1.5 million and $1.8 million. This SOW draft distinguishes between a base

effort and three options. Does NASA now intend for the total of all program options to

be within this budget range?

Answer:

The government intends for the budgeted cost to cover at least the base plus the first two options.

QUESTION 10

Will the proposal preparation instructions be clarified at the time that the final SOW is released?

Comment:

There are many contradictory statements (e.g., what information is to be included in the

various volumes) in the draft proposal preparation instructions released on 10/5/05. We

have so far assumed that the RFP team has not focused on this part of the document and

that it will be clarified in the final version.  

Answer:

Yes.  Section L is being revised extensively prior to release of the final RFP.
