MSc Specialization in Structures in Nuclear Power Plants

Final exam questions

A. Seismic design (BMEEOHSMSsFST03-00)

1.
2.
3.

Types of earthquakes, their causes and effects.

Complex and simplified dynamic modelling of structures for seismic analysis.

Lateral static force method, modal response spectra analysis, pushover analysis, time history
analysis of SDOF and MDOF systems.

Principles of dissipative structural design. Influence of ductility, plasticity.

Analysis and design in accordance with Eurocode 8. Capacity design rules illustrated on a freely
selected (steel or RC, building or bridge) structure.

B. Extreme Actions on Srtuctures (BMEEOHSMsFST21-00)

1.
2.

Characterization, classification, protection against, and risk management of extreme effects.
Characterization and effects of external intentional explosions, conceptual design
considerations.

. Fire protection tasks, design process, requirements, and steps in engineering fire design.

Dimensioning of structures for earthquakes, fragility, requirements.
Formation of tornado effects, fragility, characteristics, impact, protection

C. Nuclear Power Plants (BMETES80MX04)

1.

Describe the basic requirements and considerations to be taken into account when designing a
nuclear power plant, as well as the basic principles of nuclear safety (operating conditions,
defence-in-depth, engineered safety barriers).

. Describe the main reactor types (pressurized water reactor, boiling water reactor, pressurized

heavy water reactor), and their key operational and safety characteristics.
Describe the main primary and secondary circuit components of pressurized water nuclear
power plants and the most important emergency cooling systems.

. Describe the cooling water supply of nuclear power plants (condenser cooling, safety cooling

water system)!
Describe the design principles, configuration and safety functions of containments. Describe
the main types of containments and their basic characteristics.

D. Containment building (BMEEOHSMs-FST24-00)

1.

Describe the functions of nuclear power plant containments, the loads and effects to be
considered in their design, and the types of containment structures.

Describe the main severe accident processes of containment structures and present the criteria
for structural integrity and tightness.

. Describe the process of designing and constructing containment structures, and the main

characteristics of the materials and construction technologies used.
Describe the prestressing technologies used in the construction of containment buildings and
the design principles of prestressed reinforced concrete containments.



