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A Process of the Technical Performance Management for A

Space Launch Vehicle R&D Project
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Abstract : To enhance success probability of a system development project, its overall risk level should be
minimized through systematically managing schedules, costs, and technical performances. However, Attempts
to manage technical performance compared to numerous efforts to control costs and schedules in such
projects are deficient. Particularly, a space launch vehicle, a large complex system, development project is
much less likely to meet its technical performance objectives due to its technological difficulty, along with
schedule delay and cost overrun. The technical performance management (TPM) is a method for tracking and
managing technical progress in order to achieve technical performance targets within schedule and budget. In
this paper, we investigate applications of the TPM in several space launch vehicle development projects. Then

we propose and validate the TPM process to achieve a successful mission in such projects.
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[Figure 1] Triple constraint management(Armstrong, 2008)
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<Table 1> Chronological orbital launch success rate

Decade | Launch Failure | Success Rate
1950s 48 27 0.44
1960s 990 167 0.83
1970s 1231 84 0.93
1980s 1192 54 0.95
1990s 892 64 0.93
2000s 662 39 0.94
2010s 317 19 0.94
TOTAL 5332 454 0.91
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[Figure 2] Example of Planed Performance Profile(INCOSE, 2005)
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[Figure 3] Hierarchy of technical measures(NASA, 2007)
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<Table 2> Characteristics of technical measures
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<Table 3> Technical measures related to launch vehicle
R&D projects
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Safety, Thrust versus
predicted/specified, Isp versus

predicted/specified, Total vehicle mass
at launch, Payload mass at nominal
altitude or orbit, Propellant margins at
EOM, Control system stability margins,
EMI/EMC  susceptibility = margins,
Reliability, System turnaround time,
Fault detection capability Percentage
of system designed for on—orbit crew
access Mean time before
refurbishment required, Total crew
maintenance time required
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SE HB

Total vehicle mass at launch, Payload
mass at nominal altitude or orbit,
Payload volume, Injection accuracy,
Launch reliability, In—flight reliability,
For reusable vehicles, percent of value
recovered, For expendable vehicles,

SMC | unit production cost at the n" unit,
SE HB | Booster(Stages I, 1II, 1III, etc.)
Measures, Solid Rocket Motors
Measures, Liquid Motors Measures,
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Control Measures, Integration and
Assembly  Measures, Test and
Checkout Measures
Loss of Mission, Recurring Cost, Mass
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ready after final element arrival at
CSLV . .
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SEMP . .
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Launch Probability due to natural
environments
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[Figure 4] INCOSE TPM process
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Note: The TPM procedure is not a serial process.

Categorize There are many iterations and unshown feedback loops.
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[Figure 5] BAE Systems TPM process
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<Table 4> Technical measures register

KSLV-T Technical Measure Register

As of YYMM DD

(1) D @aue) @) Title I CIEHED)
(3) WBS ID @) wBs Name [
(5) Description g8z £24, Y8 58 2% ¥2 Fad)

3 )-1 Severity 1.0 low 2.0 Medium 3.0 High

(6) Risk
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(7)-1.3 Description
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[Figure 6] A TPM process for a space launch vehicle R&D project
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[Figure 7] Hierarchy of technical measures in a virtual space launch vehicle R&D project
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