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The adoption by regulators of the risk-informed decision-making philosophy opened up the debate on the
role of the deterministic and probabilistic approaches to support regulatory matters of concern to Nuclear
Power Plants safety. RG 1.174 [1] is a key document in this framework, which provides guidance in support
of licensee request for changes to a plant’s license basis, such as a power uprate. This regulatory guide
presents five principles of risk-informed decision making to be used for making decisions regarding plant-
specific changes to the licensing basis. The third principle states that the proposed change has to maintain
sufficient safety margins [2, 3] and is the one we are concerned with in this paper. Development of methods
for the assessment of safety margins within this framework has attracted attention only in recent years with
an aim at using probabilistic safety analysis results into requirements and assumptions in deterministic
analysis, and vice versa, to provide a more comprehensive and realistic measure of reactor safety [4-6].

In this context, it is proposed an approach based on the order statistics [7-10] to estimate the safety margins
using “Best Estimate” codes [11] using information provided by the Probabilistic Risk Assessment (PRA)
level 1 and considering uncertainties associated with deterministic and eventuality probabilistic codes [12-
15]. However, one of the problems arising from the use of thermal-hydraulic codes is the high computational
cost in the simulation of plant behavior for a particular accident scenario. The application of predictive
methods such as Partial Least Squares (PLS) [16] and Artificial Neural Networks (ANN) [17], which can
obtain the values of critical thermohydraulic variables for determine safety margins (Peaking Clad
Temperature (PCT)), can help to reduce such a cost.

This work represents the application of the PLS and ANN on the statistical analysis of the results obtained
from the simulation of transients using “Best Estimate” thermohydraulic codes and statistic of order. The
objective is focused on measuring the importance on the PCT of the uncertainty associated with different
thermohydraulic variables of interest [18-23]. The values of the PCT are used as a starting point for the PLS
and ANN to perform predictions of the expected behavior of PCT in a new transient. The methodology
proposed gives the suitable balance between precision of the results obtained to predict the PCT behavior and
the computational effort needed. This methodology is applied to a Large Break Loss of Coolant Accident
(LBLOCA) in the hot leg of a Pressurized Water Reactor. This paper apply the PLS and ANN in the
modeling language R.
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