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How is your system transformational?
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«  NAMAC diagnoses the plant state, projects
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» NAMAC enables a smaller operational staff to S !
manage the plant better than any human(s) ' |
currently can, assisted only by instrumentation,
operator training, and procedures.

: System simulation,
PRA, EOP/SAMG

(" pecisionmaking )
+ NAMAC system implementation has potential ' roe—
to affect the plant risk profile (with implications

for system design, SSC and EPZ) through signals

reducing operator errors, and promoting ; : ;
dynamic and effective management of i =" Plant E Comtrole
abnormal transient and accident scenarios. ! >{opsration)

L IE, Accident Progression

QirpQ-e 2

CHAMNGING WHAT'S POSSIBLE




Nam Dinh, North Carolina State University
Development of a Nearly Autonomous Management and Control (NAMAC)
System for Advanced Reactors

What challenges do you anticipate?

Theoretically and computationally, the
task boils down to solving complex and
demanding problems of diagnostic
planning.

The complexity stems from having to
deal with a large amount of data
(including their heterogeneity, multi-
physics simulation results, real-time
plant conditions, and measuring
systems’ (un-)reliability all with
disparate length and time scales), a
range of possible actions and uncertain
high-consequence outcomes.

Very deep knowledge of plant behavior,
at different time scales, is required to
make NAMAC work.

The proposed approach makes
aggressive use of simulation, data
assimilation, and machine learning.
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from all sources:

* Physical State
* Component States

|

Function-level
Strategies feasible in
current state

System-level tactical
options for each
strategy feasible in
current state

e

L

NAMAC manages
continuously until a new
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(metrics, uncertainties)
including do-nothing
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Preference Structure:
Goals, weights, ...

Assessment of predicted
outcomes based on
preference structure
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Ranking of available

implementation of computational algorithms for three
key functional components: (i) Diagnostics/Mapping;
(i) Exploration/Forecasting; and (iii) Choice/Decision.

Initial
Co:t;:;iaons ﬂ management options
* Project performance depends on  successful
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