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Verification & Validation (Z[E)

ANS, 1987(R1998), Guidelines for the Verification and Validation of
Scientific and Engineering Computer Programs for the Nuclear Industry,
ANS-10.4-1987

U.S.DoD, 1996(2003), "DoD Modeling and Simulation (M&S) Verification,
Validation, and Accreditation (VV&A)," DoD Instruction 5000.61,
Defense of Modeling and Simulation Office

AlAA, 1998, Guide for the Verification and Validation of Computational
Fluid Dynamics Simulations, AIAA G-077-1998, American Institute of
Aeronautics and Astronautics

ASME, 2006, Guide for Verification and Validation in Computational
Solid Mechanics, ASME V&V 10-2006, American Society of
Mechanical Engineers

ASME, 2009, Standard for Verification and Validation in Computational
Fluid Dynamics and Heat Transfer, ASME V&V 20-2009, American
Society of Mechanical Engineers
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Fig. 4 V&V Activities and Products
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Fig. 5 Path From Conceptual Model Table 1 PIRT Example
Computational Model

Importance to Level of
Type of Response of Confidence
[ Conceptual ] ‘_ Phenomenon Phenomenon Interest in Model
model
A Interface High Medium
Y B Plasticity Medium High
- C Loads Medium Low
[Mathema‘acal ] D Fracture Low Low
model

\ PIRT (Phenomena Identification and

[ Numerical ] Ranking Table)
algorithm
- Conceptual ModelD{ERLIZH F
[ cCode ] - VEVETEIDERIZE A

Physical Discretization
[ parameters | l ‘ parameters ] PIRTIZ[EFHAEMhEENT-H=
[ et Z 2 MEFEICDALLN TS
Computationai]
model

Trucano et al., 2002, SAND2002-0341
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ASME V&V Committee

V&YV Verification and Validation in Computational
Modeling and Simulation

V&V 10 Verification and Validation in
Computational Solid Mechanics

V&V 20 Verification and Validation In
Computational Fluid Dynamics and Heat
Transfer

V&V 30 Verification and Validation of System
Analysis and Computational Fluid Dynamics
Software for Nuclear Applications
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AIAA Guide (1998)

« Executive SummarylZ& LT

— In the context of V&V, the meaning of the word
"prediction” is restricted from its general usage to
consider the history of validation activities with the
CFD model. Prediction is defined as the use of CFD
model to foretell the state of a physical system under
conditions for which the CFD model has not been
validated. ...... Viewed In this light, it becomes clear
that the V&V processes do not directly make claims
about the accuracy of predictions
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ASME V&V 10 Guide (2006)

e Introduction® &% D&%

— The truth of a scientific theory, or of a prediction made
from the theory, cannot be proven in the sense of
deductive logic. However, scientific theories and
subsequent predictions can and should be tested for
trustworthiness by the accumulation of evidence. The
evidence collected, corroborative or not, should be
organized systematically through the processes of
computational model V&V. ......
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