Fluid

Homework #10

Web Problem #10
Nuclear Reactor Design and Analysis

A decay-heat cooling system is capable of removing 1 kW from the surface of a typical PWR fuel
rod (use PWR specification tables listed in earlier lectures). Assume the rod has operated for an
essentially infinite period before shutdown.
a. At what time will the decay energy generation rate be matched by the cooling
capability?
b. What is the maximum amount of decay-heat energy that will be stored in the rod
following shutdown?

For the plant described in the table below, a primary system LOCA occurs, which results in the
final equilibrium state indicated in the table, with a peak containment pressure from the
primary system blowdown of 0.523 MPa. Assume that the primary system failure analyzed in
that accident sends an acoustic wave through the primary system that causes a massive failure
of steam generator tubes. Although main and auxiliary feedwater to all steam generators are
shut off promptly, the entire secondary system inventory of 89 m3 at 6.89 MPa is now released
to containment by blowdown through the primary system. Assume for this case that the
secondary system inventory is all at saturated-liquid conditions. What is the new containment
pressure? (assume no decay heat)
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Example 7-2: superheated steam in eguilibrium with air as final state
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3. TEAM PROBLM: Develop an exhaustive (or as much as you can manage here) list of LBE for your
MSR concept. Include events for each system in your plant. This list will be used to develop
your safety case, so please be complete and take serious thoughts about your events.



