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NASA

I want to address how NASA conducts external reviews and then how NASA
conducts agency-level reviews. The terms are perhaps confusing. External reviews can
mean many things. | want to focus first on the NASA Advisory Council.

In the way of conducting a project or a program, the NASA Advisory Council is
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considered to be an external kind of organization. It is, however, an organization that is
conducted by NASA. The NASA Administrator appoints the members of the NASA
Advisory Council; the specific recommendations are given to the NASA Administrator,
and they are worked by NASA on NASA's discretion.

There are other kinds of external reviews, of course. Going down the line, the
Aerospace Safety Advisory Panel, ASAP, is an external review similar to the NASA
Advisory Council. However, purely external reviews, those that are completely outside
of NASA, are: the GAO, General Accounting Office; the Inspector General; the National
Academy of Sciences; National Research Council, Congress, ASTAC, and OMB.

We have a long tradition of conducting reviews. Our tradition extends back almost
85 years, to the establishment of the National Advisory Committee for Aeronautics,
which was then known as NACA. This committee was founded in 1915, but it was
governed by an advisory council. The advisory council actually gave recommendations
for the policy and the guidelines that this organization NACA was to follow. NASA then,
as you all know, was founded in 1958. We immediately created a new advisory
committee structure to help this new agency. We then experienced some setbacks in
1967 with the fire in the Apollo 1 module that led us to establish the Aerospace Safety
Advisory Panel. And that is our oldest panel still existing, you could say.

In 1971, we established two more advisory panels: the Space Program Advisory
Council and the Research & Technology Advisory Council. So in 1971 we had three
different advisory organizations and we then continued our work. However, that very
next year, we were given a new set of legislation which affected our advisory council
structure. The Federal Advisory Committee Act was passed in 1972, and the purpose
was to make sure that all of our advisory council activities were done in a public forum
with open procedures, that uniform procedures were used and that we were
accountable to the committee’s recommendations. So after that point, all of our
activities were constrained, you could say, by this government act.

In 1977, we decided to combine the Research & Technology Advisory Council and
the Space Program Advisory Council, those two councils that we had established in
1971, into one committee called the NASA Advisory Council. And now we have just two
advisory committees within NASA's structure that advise the Administrator on safety
issues and programmatic issues. And as | said earlier, outside of these two what I'm
calling external groups, we have other external groups that are completely separate
from NASA.

The purpose of the NASA Advisory Council is to review our agency policies,
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programs and strategies, advise the agency on the strategic goals and objectives, assist
the agency in evaluating of performance, to serve as a consultative board for the NASA
Administrator, and then to focus on particular issues, which the NASA Administrator
has identified as issues that need focus.

The areas of recent focus for the NAC, which many of you are familiar with, are:
faster, better, cheaper implementation (the FBC goals that were outlined by Mr. Golden
early in his administration); next generation launch vehicles; the government
performance results act implementation-(that's the GPRA, a federal act that affects not
only NASA but all government agencies); the space station; and safety and workforce
ISSues.

There are seven standing committees of the NAC. They respond to five of our
enterprises. We have five enterprises: the Office of Space Flight, the Office of Aerospace
and Technology Development, the Office of Earth Science, the Office of Space Science,
and then the Office of Microgravity Utilization and Human Research.

We also have two additional standing committees that correspond to our Minority
Business Resource Advisory capacity, which advises our "Code K" or our small and
disadvantaged business office. And then our Technology and Commercialization
Advisory Committee, which is advising the Office of the Administrator Chief Engineer.

The membership of the NAC is very large. It consists of about 18 to 25 members.
They are selected from a broad range of capabilities. By law they are covered by
Conflict of Interest Laws, which means in fact that they are subject to the same
restrictions as NASA employees. They must sign disclosure forms which indicate what
kinds of interests they hold in U.S. companies and foreign companies. That information
then is used to define what kinds of discussions they may or may not participate in.The
NAC consists of the chair and its general members. All the chairs of the standing
committees and then ex-officio, the chair of the National Research Council's Space
Studies Board, the chair of the Aeronautics & Space engineering Board, and the NASA
Deputy Associate Administrator. So there are always at least eight members, and then
an additional ten who represent outside areas of expertise on the NAC. We change the
positions every two years and we do not provide any compensation for the NAC
members other than we provide them with the cost of their expenses for attending
meetings, but they receive no salary from NASA.

Just to give you a schematic of how the flow of advice works, the NAC
recommendations are provided to the NASA Administrator; standing committee
recommendations are provided to the NAC and also to the Associate Administrator for
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the specific activity. If it's the Standing Committee on Earth Science, they provide their
recommendations to the NAC as well as to the Office of Earth Science. And if there are
subcommittees under that standing committee, then they provide their
recommendations up and also across to NASA. NASA is not required to accept any of
the recommendations from the NAC. We view their recommendations as
recommendations only, but we have no legal requirement to accept those
recommendations or those actions.

Just to give you a little bit of background on the FACA, the Federal Advisory
Committee Act, basically, as | said, it is established to create an open and fair system
that all U.S. citizens and non-NAC people can understand. Essentially, the Executive
Secretary for the NAC is responsible for making sure that the FACA rules are adhered
to. All our meetings are open in the NAC, except for those that represent issues of
national security or which maintain some proprietary information. We are able to have
non-FACA meetings, or closed meetings of the NAC, if they are information gathering
meetings only. An example of that would be where the NAC is reviewing the space
station program, it may have a meeting at Houston, to gather information about the
status of the space station program. And then in that meeting, which would be closed,
they could talk about the information that they receive. However, should the NAC then
make any decisions or recommendations based on that information, they must do that
in an open forum. So that's the distinction. If it's information gathering, it can be closed,
but any decision making, any recommendation making must be done in an open forum.

Just to give you a close look at who supports the NAC, the NAC is supported by the
NASA Office of Policy & Plans. The NASA Office of Policy & Plans provides the staff
support to the NAC, a further indication of the close connection between NASA and this
advisory council.

Moving on to agency-level reviews, | would like to discuss this chart in detail
because it is somewhat complicated. I'm sure that many of you are familiar with the
structure of programs; they resemble the structure in Japan. The phases are very
similar. We have key activities within those phases that also resemble what is true in
Japan. Interms of our terminology, it may be a little bit different. For pre-phase Awe
call that pre-formulation. Phase A and phase B we call formulation. And then phases
C through E we call implementation. This is important when we start thinking about
the NASA internal reviews, or the agency-level reviews, because essentially we conduct
reviews at each of these stages--pre-formulation, formulation, implementation--and
then there's a fourth stage, which is evaluation. Evaluation is a subprocess that is
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conducted throughout all these stages.

We also conduct Program and Project Milestone Reviews, such as the Conceptual
Design Review, Systems Requirements Review and Systems Concept Review, PDR,
CDR and MRR. The Concept Design Review is a very, very preliminary review that is
done to establish a concept for a particular program or a project. All program and
project concepts must be aligned to the NASA Strategic Plan. So one of the first parts of
this review is to identify the connection between the project or the program and the
NASA Strategic Plan. We then hold System Requirement Reviews/System Concepts
Reviews, and then the Preliminary Design Review, Critical Design Review, and Mission
Readiness Reviews.

| think the area that you may be most interested in, though, is the second-to-last
line on this chart, which is: NASA Approval and Review Milestones. These are
conducted at the stages, as | mentioned, of preformulation, formulation,
implementation, and then evaluation. Our first review is the Fundamental Authority
Document (FAD) Review. This FAD Review is the fundamental authority to begin the
formulation of a program. After that point, we then hold either an Independent
Assessment (1A) or a Non Advocate Review (NAR).  The decision on whether or not to
hold an Independent Assessment or a NAR basically relies on the size of the program.If
the program is very large and complicated, like the International Space Station
Program or the CRV (Crew Return Vehicle), we then decide to hold an IA. An IA
involves many people, a lot of time, a lot of dollars. | was told that the typical 1A
generally involves up to 40 people and can take up to three months to complete. The
cost of an 1A is around $200,000. So quite a lot of resources are involved in the 1As. As
a result, we don't conduct many of these types of reviews. We generally conducta NAR
for every project and for most programs. It is our essential review before deciding on a
Program Commitment Agreement (PCA). And this NAR is usually conducted over a
period of a week, with very few people, sometimes as little as seven or less. Then we
hold IRT reviews--which I'll get to later--at various times during the program, to make
sure that the program is being conducted in the way that the PCA was established at
its end of phase B stage.

So just to go on to give you a little bit more detail in definitions, the Independent
Assessment, as | said, a validation of advanced concepts developed to satisfy an
enterprise strategic goals, so Independent Assessments are conducted to make sure
that the program is meeting the objectives in the strategic plan, and Non-Advocate
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Review (NAR) is an analysis of the proposed program or project by a non-advocate team.
As | said, that's always conducted for projects and for some programs. And then the
Independent Annual Review conducted to analyze the performance of the program.
And sometimes we hold External Independent Readiness Reviews (EIRR), which is
more of a technical review. You could think of the IAR as being a programmatic health
check and the EIRR as being a technical health check. We also conduct Product
Integrity Reviews, Engineering Peer Reviews, and Critical Milestone Reviews. | think
most of you are familiar with those. They are more detailed than perhaps you want to
get into right now, but I'd be happy to entertain questions later.

With regard to our Approval and Review Milestones, essentially, reviews are
conducted to support the Administrator in approving all development activities. Sowe
conduct a review to help the Administrator make decisions. We conduct independent
and multidisciplinary analyses so that they may move from stage to stage, and we do
these to improve the quality of our program planning and we conduct these reviews.
And the products of those reviews are then provided to the Program Management
Council. These reviews are supported by the Independent Programs Assessment Office.
The IPAO has approximately 31 people init. They chair or cochair our IAs, our NARs,
and our IARs, but the rest of the membership of those reviews is called from the agency
or from outside sources like the Aerospace Corporation, some of our Federally-Funded
Research and Development Centers (FFRDCSs)).

Just to give you a schematic on where the products are sent within our structure,
our centers have program reviews that are conducted within their programs. They are
responsible at the center level for maintaining and insuring product integrity and they
do that by conducting in-depth Engineering Peer Reviews. And they do these at
program critical milestones, such as the PDR, the CDR, Flight Readiness Review.
Often times, they have Red Teams help them in this effort. These Red Teams also
provide independent assessments.

The enterprise--these are the functional offices within NASA. These functional
offices, like the Office of Space Flight, the Office of Space Science, the Office of Earth
Science, they have monthly program project reviews which receive information from
and give information back to the Centers. They also receive some guidance from the
External Independent Readiness Reviews. And based on their reviews, they provide
guidance information to NASA Headquarters, to the PMC, the quarterly program
status review with Code A. And then, on the independent assessment area, as well as
receiving information from the enterprise, the PMC also receives guidance from our
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Independent Annual Reviews, Non-Advocate Reviews, and Independent Assessments.

To go in a little deeper on what an Independent Assessment is, the Independent
Assessment is conducted again in the early stage of a program, before the Program
Commitment Agreement has been signed and it's to provide timely, quality,
interdisciplinary analysis and assessment in order to validate requirements and design
integrity, performance, system and subsystem trades, life-cycle cost estimates, schedule
estimates, risk and mitigation approaches, technology issues. As you can see, a long list
of requirements that they must provide, and hence the amount of time and cost for
these reviews increases. Of course, they provide their results to the PMC.

They have teams of members, as | said, up to 40 members, three-to-six month
assessment. They analyze project generated information; they conduct the independent
analysis; they emphasize those areas that are high risk and of special interest to the
management, and they report their findings accordingly.

The criteria for conducting an 1A are listed here. It must be critical to the strategic
plan; high risk; the program or project must require significant resources in order to
have an IA review; it must be a multicenter effort; highly visible; international
implications; or special projects of interest to the Administrator. So any one of these
criteria can cause the NASA program council and the Administrator to call for an
Independent Assessment.

Non-Advocate Reviews, which are conducted later in the formulation phase,
identify the areas that the program commitment agreement needs to focus on. These
reviews ensure the continuity of all of our reviews and membership, establish
standards for review conduct, and they conduct special assessments. Again, these
reviews are smaller reviews; they are shorter reviews; they don't take merely as long or
as much money, but they rely on the same kind of skills as the Independent Assessment
experience-based judgments. They also provide their reports to the NASA
Administrator and the PMC.

Success criteria for the NAR. First, program project requirements must be clear
and compatible with NASA policy. The NAR must make sure that these requirements
are clear. Once they have determined that they are clear, then the Program
Commitment Agreement can be signed, but if the NAR finds that the requirements are
not clear or not compatible, then of course the project and the program need to go back
and revise their requirements. They have to be allocated clearly in the plans; technical
plans and schedule must be clear and realistic; technical risk has to be identified;
adequate technology development has to be in place, and resource estimates have to be
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reasonable; finally, planned management processes have to be adequate in order to
accomplish the goals of the proposed plan or project.

The IAR success criteria are similar, although these are conducted at a later date to
gauge the health of the program as it is identified in the PCA, in the Program
Commitment Agreement. And we conduct these IARs, as | said, on a regular basis
during the implementation phase.

Guidelines for conducting the reviews. They have to be done with integrity, with
objectivity; they have to add value and they have to maintain high standards of
professionalism. And we conduct these independent reviews and assessments by
rigorously establishing procedures through defining terms of reference, maintaining
good documentation, giving continuous feedback. We also conduct sensitivity analysis
of unresolved difference, those differences that are not resolved, between what the
review is requesting and what the program office has decided its approach is. And then
we emphasize teamwork within the reviews. And as | said, the IPA office is the
supporting office for the conduct of these reviews.

All of our reviews--our 1As, our NARs, our 1ARs--are conducted as very serious
reviews. The recommendations that are provided to NASA are provided as actions in
the PMC, the Program Management Council. So let's take the example of the 1A, for
instance. And IA on the crew return vehicle might make some actions for the PMC to
consider. Let me give one hypothetical example, that the crew return vehicle must be
able to support the return of eight people. Of course, this is hypothetical. Actually,
requirement’s for seven, but, say, the recommendation from the 1A goes to the PMC as
eight people requirement, the PMC at that point can debate the recommendation, and
they can take the position that eight person crew return vehicle is nonsense; we only
have the room for seven people on the space station, so we don't need eight. Then the 1A
may rescind its action. However, if the PMC decides that the 1A action is acceptable,
then that action is taken by NASA headquarters and is inputted into a action-tracking
database. All actions that arise, then, from the 1A or from the NAR or from the IAR are
actions that NASA headquarters tracks and follows until those actions are completed.
So, different from the NAC, NASA must act on the recommendations of the
independent reviews if they are acceptable.

So that is basically the end of my presentation. We could talk about some of the
case studies that exist from some of the reviews that we have conducted, but there's still
some time left, so perhaps we should go into question and answer instead.

26



Approval/Review Milestones

NASA Right. The difference between the 1A and ICE. The ICE
is a Independent Cost Estimate. The ICE is usually conducted with the 1A. We conduct
both at the same time, in order to identify not only the program requirements, but also
the cost requirements for the proposed project or program.

And the IRT is an Integrated Review Team, and the IRT isanew review. Insome
ways it combines the IAR and the EIR, the Independent Assessment Review and the
Engineering Independent Review. So it combines the program health check and the
technical health check into one review called the IRT. We are starting to conduct more
IRTs now and less stand-alone IARs or EIRs.

Advisory Council
requirement
agenda
responsibility
Advisory Committee independent
secretariat
recommendation
administrator
NASA Excellent questions. The NAC is, as you say, supported

by NASA. Its membership is basically appointed by the Administrator; its charter is
developed by NASA; and its recommendations go to NASA without the requirement
that they be acted on. And yet, because of the terms of the FACA, we are required to
make sure that the reviews are conducted in as independent a manner as possible. As
aresult, NASA is placed in a very peculiar situation, having to find very non-biased and
independent members who are acceptable to the NASA Administrator. And in most
cases we are very successful.  Infact, | cannot think of many examples where we have
found that the advice of the Advisory Council was so close to NASA's own direction that
it did not add any value or did not improve the program.
I think it's also instructive that the terms of the NASA Advisory Council members
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are only two years, with the possibility of extension for two years. No more than four
years can any member serve. That places an additional burden on NASA to maintain
new and very independent opinionated council members on its committee. | think
you'reright. It's not a purely independent system, but it as close to being independent
as we can make it.

NASA That's an excellent question.One of the requirements for
conducting the Independent Assessment Review is that it is conducted coincidentally
with the program's Critical Design Review. So the Independent Assessment Review is
conducted at the same time as the Critical Design Review. In that way, the program
doesn't have a great burden in responding to the needs of this Independent Assessment
Review. These reviews are short, though. They are only about two to three days in
duration.So there is some program resource that is required, but because it's conducted
at the same time as the CDR, it's minimized.

NASA Yes. |thinkthat is a particularly complicated program,
and therefore it is a unigue example. The program offices, frankly, feel that they have
too many reviews for which to respond to. And as a result, NASA has made efforts to
combine the reviews so that they are conducted at one time, so that, for instance, the
NASA advisory council is conducting its review on space station at the same time that
the Independent Assessment Review is being conducted, at the same time that a Red
Team is conducting its review on space station, in order to decrease the burden on the
program.
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NASA Sorry if I wasn't clear on the distinction. The four-year
term limit is for the NASA Advisory Council only. The NAC has approximately four
meetings per year. Each meeting is about two to threedays. The Independent
Assessment Reviews, the Non-Advocate Reviews, and the Independent Assessments,
those are conducted with agency resources or non-agency organization resources. And
those members can maintain their membership for as long as NASA believes it's
appropriate.

external
agency-level

NASA It's a fact that the recommendations all go to the
Administrator eventually. The difference between the NAC recommendations or the
review recommendations is that the NAC recommendations go directly to the
Administrator. The review recommendations go to the PMC first, then, they deliberate
on those recommendations, and they either accept them or they don't. They either
successfully accept them or they successfully defend against them and defend against
the adoption of those recommendations. So that's one difference.

If there is a disconnect between the recommendations of the NAC that go to the
Administrator and the recommendations of the independent review teams that are
accepted by the PMC, if there's a disconnect that isn't resolved, then the Administrator
will likely call for a special review in order to assess those differences. He's done that
most recently with the Mars Program.
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Independent
Cost Assessment

NASA I think it's a good question and one that we certainly don't
have a perfect process for conducting it, as evidenced by our space station program
shortfalls. However, we conduct an independent cost estimate in our Independent
Assessments, using cost savvy, people who are intelligent about costing programs,
budget people from our budget offices within NASA or people from outside NASA, like
the Aerospace Corporation, who are well trained in program management from a cost
perspective. That's not the only time that we conduct a cost evaluation, however. We
also conduct cost evaluations during the implementation of the program as part of the
IAR or IRT process. And there again, we use experts to try and give us a clear view of
how the program is performing based on the cost estimates that it originally developed.
But it's not a perfect system yet. We have a lot of room for improvement.
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