


The analysis of SGTR event considers three scenarios, namely, SGTR without additional
impairment, SGTR with consequential LCIVP and SGTR with loss of the emergency core
cooling (LOECC) system. The main objectives of these analyses are:

i.  To produce the transient thermalhydraulic values, including break discharge and
enthalpy, needed for radionuclide release and dose calculation. In this analysis, the
expected operator actions are credited. However, to maximize the discharge, the D,O
feed is credited.

ii. To confirm compliance with the regulatory requirements for pressure tube and fuel
integrity. In this analysis, D,O feed and operator actions are conservatively not
credited.

MODELLING

The CATHENA thermalhydraulic computer code is used in the analysis. CATHENA is a
one-dimensional, two-fluid thermalhydraulic computer code developed by AECL primarily for
the analysis of postulated loss of coolant accident events in a CANDU reactor (Reference 1).
The code has a general network capability and is capable of modelling, in detail, the heat transfer
phenomena in a CANDU 9 type fuel channel. The wall heat transfer package provides many
heat transfer correlations to be used/selected and includes radial and circumferential conduction,
thermal radiation, and the Zr-H»O reaction heat source. The heat transfer package is general and
allows the connection of multiple wall surfaces to a single thermalhydraulic node.

The CANDU 9 primary heat transport system (HTS) is arranged in four core passes, each
between a unique inlet header and an outlet header that is shared by two core passes. Each core
pass consists of 120 fuel channels. In the circuit model, the 120 channels in each core pass are
represented by a single average channel. The CATHENA network model includes the heat
transport system, secondary circuit (the steam and feedwater system) and the emergency core
cooling system. CATHENA primary and secondary circuit nodalization is shown in Figure 1
while that of the ECC is shown in Figure 2.

For the SGTR analysis, a guillotine break is assumed to occur just above the outlet tube sheet of
a U-tube in steam generator 4 (SG4). This location, i.e. at the bottom of the cold leg of a steam
generator tube, results in higher break discharge rates. The 4663 steam generator tubes are
represented by two parallel lines; one represents the broken tube and the other simulates the
remaining 4662 intact tubes. Since the break is a double-ended break, there are two links, each
connecting one break end to the secondary side of the steam generator (i.e., PREAB to PREH4
and BOP4 to PREH4, Figure 3). For break discharge, the CATHENA valve model with the
choked flow option is chosen to improve the running efficiency. The schematic diagram of the
break discharge model is shown in Figure 3.

ANALYSIS SCOPE

Following a SGTR event, the expected event sequences are: operator actions of tripping the
reactor, transferring D>O from DO supply system or valving in light water from the reserve

































































