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CHAPTER 1 Introduction to Nuclear Reactors prepared by Dr. Robin Chaplin Summary: This chapter
provides a top-level introduction to nuclear reactors and surveys the world reactor situation. The
various commercial large power producing reactors are identified and described against a brief
background of nuclear reactor principles and key reactor ...
Design of the reactor is no routine matter, and many alternatives can be proposed for a process. In
searching for the optimum it is not just the cost of the reactor that must be minimized. One design
may have low reactor cost, but the materials leaving the unit may be such that their treatment requires
a much higher cost than alternative designs.
the very earliest reactor designs in that they are graphite moderated and gas cooled. Magnox reactors
(see Fig 1.1(a)) were built in the UK from 1956 to 1971 but have now been superseded. The Magnox
reactor is named after the magnesium alloy used to encase the fuel, which is natural uranium metal.
Fuel
Nuclear reactor basic principles: 1. Neutron induced fission releases energy plus extra “fast” neutrons.
2. “Fast” neutrons are slowed down by a “moderator” such as water or graphite, allowing chain
reaction to take place (rapid increase in neutron population). In water reactors, the coolant is also the
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moderator. 3.
sic properties of reactor design couple intimately with externalities such as the possible
internationalization of the front and back end processes. a. The front end. The extent to which a
nuclear reactor requires continued refueling with enriched fresh fuel is a critical factor in determining
risk. A related factor is the extent and manner in
1 Overview of Nuclear Reactor Systems and Fundamentals “Someday man will harness the rise and
fall of the tides, imprison the power of the sun, and release atomic power.” —Thomas Alva Edison 1.1
Introduction There is no doubt that energy has been driving and will drive the technological prog-ress
of the human civilization.
The design of a reactor and its mode of operation can thus have profound repercussions on the
remainder of the plant. 1.1.2. Preliminary Appraisal of a Reactor Project In the following pages we
shall see that reactor design involves all the basic principles of chemical engineering with the addition
of chemical kinetics. Mass
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Heavy Water Cooled and Moderated The only design of heavy water moderated reactor in commercial
use is the CANDU, designed in Canada and subsequently exported to several countries.In the
CANDU reactor, (see Fig 1.2) unenriched uranium dioxide is held in zirconium alloy cans loaded into
horizontal zirconium alloy tubes.
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DOE-HDBK-1019/1-93 NUCLEAR PHYSICS AND REACTOR THEORY. ABSTRACT. The .
Nuclear Physics and Reactor Theory. Handbook was developed to assist nuclear facility operating
contractors in providing operators, maintenance personnel, and the technical staff with the necessary
fundamentals training to ensure a basic understanding of nuclear physics and ...
The core of the RBMK reactor (element 1 in Fig.1) has a form of a vertical cylinder with an
equivalent diameter of 11.8 m and height of 7 m [7]. The schematic presentation of it is given in Fig.1.
Table 1. Principal characteristics of the reactor RBMK-1000 [3]. Characteristics Thermal power 3,200
MW Electrical power 1,000 MW Fuel enrichment 2.0 %
Stenstrom, M.K. & Rosso, D. (2003) Fundamentals of Chemical Reactor Theory 3 Fig. 1.Batch
reactor Given its volume V, and the initial internal concentration c0, the total mass will be M =
V·c0.In the unit time, the concentration will be able to change only in virtue of a chemical reaction.
Reactor Theory (Operations) iv REFERENCES Foster, Arthur R. and Wright, Robert L. Jr., Basic
Nuclear Engineering, 4th Edition, Allyn and Bacon, Inc., 1983.
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the steam boiler is replaced by a Nuclear Steam Supply System (NSSS). The NSSS consists of a
nuclear reactor and all of the components necessary to produce high pressure steam, which will be
used to turn the turbine for the electrical generator. I.ZVI71 ;-1 : - Yiiii .. CA 1-0 0200 Reactor
Concepts Manual-a sn ne
undergraduates. With this in mind, this course “Nuclear Reactor Theory” is designed for students who
are studying nuclear engineering for the first time. This textbook is composed of two parts. Part 1
“Elements of Nuclear Reactor Theory” is composed of only elements but the main resource for the
lecture of nuclear reactor theory, and
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