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CHAPTER 20 

DECOMMISSIONING 

20.1 Introduction 

The fundamental objective of decommissioning a nuclear power plant is to remove the buildings, 
structures, and equipment to a level below grade (that is, just subsurface) so that the site can be 
released for future development or return to agriculture. In order to achieve this end-state, 
radioactive and conventional wastes must be removed from the site as far as reasonable 
practicable and/or to achieve the agreed limits for de-licensing the site. 

This objective includes the requirements to demonstrate that the doses to workers and the public 
will be as low as is reasonably practicable (ALARP), and that techniques – such as Best 
Environmental Practicable Options (BEPO), Best Practicable Means (BPM), and Best Available 
Techniques (BAT) – can be used to establish acceptable methods of decommissioning. 

The overall aim of this chapter is to demonstrate that the end of life activity of decommissioning 
and the current experience of decommissioning activities have both been taken account of in the 
design and layout of the AP1000.  As such, a decommissioning strategy can be developed by the 
utility based on the standardized design of AP1000 and the similarity with existing power plant 
decommissioning plans. 

The generic PWR plant was used to establish radionuclides and quantities, and has been used as 
the comparator for this chapter. 

20.2 Assumptions 

The following assumptions are made for decommissioning: 

• Irradiated fuel from the prospective plants is stored on the originating site in an appropriate 
facility for the operating life of the plant.  At the end of the operating life, a decision will be 
made whether to continue to store onsite or to dispatch fuel to an appropriate final disposal 
repository. 

• Operational intermediate level waste is conditioned into suitable final disposal packages and 
stored on the originating site for the operating life of the plant.  At the end of the operating 
life, a decision will be made whether to continue to store onsite or to dispatch the packages to 
a final disposal repository. 

• The generation of low level waste from site operations is managed using standard waste 
minimization techniques and, when required, low level waste packages are dispatched from 
the originating site to an appropriate final disposal repository. 

• Four options exist for the decommissioning of the nuclear power plant: immediate 
decommissioning, prompt decommissioning (10 to 20 years), delayed or Safe Store, and 
entombment. 
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20.3 Decommissioning Stages 

Late in the 1980s and early in the 1990s, the International Atomic Energy Agency (IAEA) 
identified three decommissioning stages:  Stages 1, 2, and 3.  The definition of these stages was 
not completely clear.  The end point of each stage was even less clear.  There was some confusion 
as to the meaning of each stage and some did not result in a final solution. 

In the mid 1990s, the IAEA adopted three decommissioning strategies:  immediate dismantling, 
deferred dismantling after a period of safe enclosure, and entombment.  These strategies have 
been well defined and are currently used in all IAEA safety standards. 

In the following paragraphs, the three “decommissioning stages” are described for completeness 
and for a better comprehension of existing literature.  Each of the three decommissioning stages 
can be defined by two parameters: the physical state of the plant and its equipment; and the 
surveillance, inspection, and tests necessitated by that state. 

20.3.1 Stage 1 Decommissioning 

The first contamination barrier is kept as it was during operation, but the mechanical opening 
systems are permanently blocked and sealed (valves, plugs, and the like).  The containment 
building is kept in a state appropriate to the remaining hazard, and the atmosphere inside the 
building is subject to appropriate control. Access to the inside of the building is subject to 
monitoring and surveillance procedures. The unit is under surveillance and the equipment 
necessary for monitoring radioactivity both inside and outside the plant is kept in good condition 
and used when necessary and in accordance with national legal requirements. 

Inspections are carried out to check that the plant remains in good condition.  If necessary, checks 
are carried out to see that there are no leaks in the first contamination barrier and the containment 
building. 

During this period, the work described in Appendix 20A will be implemented. 

20.3.2 Stage 2 Decommissioning 

The first contamination barrier is reduced to minimum size and all parts easily dismantled are 
removed.  The sealing of that barrier is reinforced by physical means and the biological shield in a 
reactor is extended if necessary so that it completely surrounds the barrier.  After decontamination 
to acceptable levels, the containment building and the nuclear ventilation system may be modified 
or removed if they are no longer required for radiological safety. 

Depending on the extent to which other equipment is removed or decontaminated, access to the 
former containment building, if left standing, can be permitted.  The nonradioactive buildings or 
equipment in the plant may be converted for new purposes.  Surveillance around the barrier can be 
relaxed, but it is desirable for periodic spot checks to be continued as appropriate, together with 
surveillance of the environment.  External inspection of the sealed parts should also be performed. 

During this period, the work described in Appendix 20A will be implemented. 
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20.3.3 Stage 3 Decommissioning 

All materials, equipment, and parts of the plant in which activity remains significant despite 
decontamination are removed.  In all remaining parts, contamination has been reduced to 
acceptable levels.  The plant and site are cleared for unrestricted use.  From the point of view of 
radiological protection, no further surveillance, inspection, or tests are necessary.  In some cases, 
the whole plant, including inactive components, may be dismantled to make room for a 
replacement facility or other usage. 

During this period, the work described in Appendix 20A will be implemented. 

The stages may be carried out by rapidly progressing from one stage to the next one, or may be 
carried out over a prolonged period lasting as long as 100 years or more.  Although most countries 
intend to complete all three stages, a facility could remain at Stage 1 or Stage 2 for a relatively 
long time, or decommissioning could proceed directly from Stage 1 to Stage 3. 

20.4 Decommissioning Strategies 

As mentioned before, in the mid 1990s, the IAEA adopted three decommissioning strategies as 
described in the following paragraphs.  These strategies have been well defined and are currently 
used in all IAEA safety standards.  Actual strategies applied for the decommissioning of nuclear 
facilities are usually variants of these strategies. 

20.4.1 Immediate Dismantling 

The implementation of the immediate dismantling strategy normally starts soon after shutdown of 
the plant, usually within 5 years.  All radioactive material above a specific level is removed, and 
the end point of the project includes that the site or the facility can be cleared or used without any 
regulatory restrictions. This strategy enables the current work force to perform the 
decontamination and dismantling activities.  This work force, although reduced from the operating 
phase, remains fairly constant during the decommissioning period.  This option does not allow for 
any significant decay of radionuclides.  It also implies that waste and spent fuel management 
facilities, as applicable, must be available.  This does not mean, however, that a final disposal site 
must be in place, but some type of waste management system (that is, interim storage) should be 
available.  Funding should also be available to enable the resources to be committed.  This is the 
option preferred by the IAEA. 

20.4.2 Deferred Dismantling (or Safe Enclosure) 

There might be a case where the final disposition of the facility may be delayed for a period of 
time.  This decommissioning strategy is called Safe Enclosure (or sometimes Safestore).  The 
facility is placed into a long-term storage condition for up to 50 years, followed by the final 
decontamination and dismantling of the facility to enable the removal of all regulatory control.  To 
allow this storage period to be implemented, all liquids are drained from the systems, any 
operational waste that has been collected during the operational period is removed, and areas that 
normally do not need to be accessed during the storage period are secured.  This option does allow 
for the decay of radionuclides, but this is normally not the primary reason for this strategy to be 
chosen. 
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There are many advantages to this option.  Some minor decontamination may occur and allow the 
boundary or “footprint” of the controlled area to be significantly reduced, which will save money 
and other resources over the period of 50 years.  Portions of the facility or site may be used for 
other purposes.  Large exclusions or buffer zones are no longer needed.  This option also allows 
for the collection of funds over the safe enclosure period. 

There are also some disadvantages to this strategy.  The work force will be drastically reduced 
during the storage period.  This means that the operational workers will have to find other 
employment.  When the final phase approaches, workers will have to be rehired, but after 
50 years, most of the experienced personnel will no longer be available.  As the operational 
workers leave the plant, the knowledge of the facility and the operational activities will disappear 
with them.  There must be some system in place to capture and retain this knowledge. 

Spent fuel may also be an issue.  It is preferred that all spent fuel is removed from the site before 
the long-term storage period is started.  This reduces the safeguards and security concerns and 
allows for a large reduction in the overall risk of the facility.  It also reduces the number of 
systems that must be maintained to ensure safety during the 50-year period. 

The safe enclosure option is normally selected if a national waste management strategy is not 
available. This option is also selected if sufficient funds are not available to support the 
dismantling activities.  It may be the preferred option if there are multiple facilities on the site that 
will require decommissioning.  It allows better allocation of resources when they are needed, as 
workers can go from one facility to the next one performing decommissioning activities, and the 
work force remains more stable. 

20.4.3 Entombment 

The third decommissioning strategy is entombment.  In this situation, the overall controlled area is 
reduced and the remaining radioactive material is encased onsite, normally in concrete.  The 
remaining structure must be monitored and maintained for a period of time.  The site essentially 
becomes a near surface waste repository.  All the requirements for such a waste repository will 
have to be met, including siting and design requirements.  It has been found that most sites for 
nuclear facilities will not meet these requirements.  However, this may be an acceptable option for 
countries with very small nuclear programs; for example, just including a research reactor. 

In general, it is considered that this strategy is not applicable to nuclear power plants in Europe as 
a result of licensing problems and a lack of public acceptance. 

20.4.4 Variations 

Although the assumed strategies tend to be classified as either “immediate dismantling” or 
“deferred dismantling,” there are quite a few variations within these two categories.  For example, 
some utilities propose what could be considered to be a “rapid” immediate dismantling with all 
work being completed in about 10 years, while others consider a more prolonged dismantling 
period of 20 to 40 years, but still classifying this as immediate dismantling. 

Under the deferred dismantling option, a variety of deferral or dormancy periods are being 
considered, which result in dismantling being completed in periods ranging from about 40 to 
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around 100 years.  There is also a variability in the extent of the plant for which dismantling is 
being deferred.  On some sites, it is effectively the dismantling of significant radioactive parts of 
the plant and structures, such as the reactor, that is being deferred, with all other parts of the plant 
and buildings being dismantled on an “immediate” basis.  In addition, in a deferred dismantling 
strategy, in some cases, it is assumed that the extent of work requires that 24-hour onsite staffing 
is necessary, while in other cases, remote surveillance measures are considered to be acceptable.  
Some utilities consider that, following a period of safe enclosure, radiation levels will have 
reduced sufficiently to enable simpler reactor dismantling technologies to be used; for example, 
that fully remote operations will not be required. 

When compared to similar nuclear power plants, the AP1000 has roughly 50 percent fewer valves, 
35 percent fewer pumps, 80 percent less piping, and 80 percent fewer heating, ventilation, and 
air-conditioning systems.  Considering these characteristics, the decommissioning phase of the 
AP1000 may become shorter and the decommissioning activities may produce less 
activated/contaminated material that should be treated and conditioned for interim storage and 
final disposal as radioactive waste.  This could result in more simple strategies and lower 
requirements for funding of the decommissioning phase. 

20.5 Objectives 

The objectives of this chapter at the Design Acceptance level are to: 

• Describe the principal sources of radioactivity after final shutdown, identify the isotopes of 
significance to decommissioning and present the anticipated inventory of the major 
components at fixed time periods following shutdown, and describe the approach to 
minimizing the inventory of radioactive materials for disposal. 

20.5.1 Sources of Radioactivity 

The principle sources of radioactivity in the plant after final shutdown and de-fueling are 
classified as follows: 

• Fixed activated structures 
• Contaminated structures and plant 

20.5.1.1 Fixed Activated Structures 

The activity resulting from the neutron bombardment and activation of the structures in and 
around the reactor pressure vessel, including parts of the primary circuit pipework and the primary 
shield, is both structurally and chemically stable. 

A conservative approach has been taken as follows.  The activity levels in the form of isotopic 
activities of major components and gross specific activities are those calculated for a typical PWR, 
but are used with the materials quantities for the AP1000. 
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20.5.1.2 Contaminated Structures and Plant 

Contaminated structures present at the time of decommissioning include primary circuit pipework, 
steam generators, heat exchangers, tanks, and the like.  In addition, some building surfaces in the 
reactor, auxiliary, and fuel building are contaminated. 

The total activity is dominated by the presence of activated corrosion products with a small 
contribution from fission products and a small allowance made for the potential contribution from 
fission products resulting from fuel cladding failures during the lifetime operation.  Building 
surfaces are more likely to be dominated by tritium. 

A conservative approach has again been taken as follows.  The basic data regarding activity levels 
for a typical PWR has been used with the estimated quantities for the AP1000. 

Table 20-1 details the estimate of activated inventory. 

20.5.2 AP1000 Design Features to Minimize Radioactive Waste 

Many features incorporated into the AP1000 are intended primarily to reduce the production of 
activated corrosion products, including controls of materials.  Such measures include the selection 
of materials used in the design and controls imposed upon the construction.  A consequent is 
reduction of operational radiation exposure during the normal operational life of the plant.  A 
direct result of this is the reduction of the radioactive inventory and a reduction in the residual 
mass of active materials at the time of decommissioning. 

20.5.2.1 Fixed Activated Structures 

The only effective course of action to reduce active arisings is to control material composition and 
attempt to reduce major element concentrations.  Each of the materials in and around the core has 
a major element concentration that cannot be removed.  For steels, these include iron and nickel, 
and for concrete, calcium.  Efforts to reduce trace elements are of little benefit since their 
contribution to the total is minimal in comparison with the contribution from the major elements 
to the radioactive inventory. 

One case where the control of a trace element is appropriate is steel where the reduction in cobalt 
has significant benefits.  Activation of Co-59 produces Co-60, which is the largest contributor to 
occupational radiation exposure on PWRs.  The most highly activated structures in the plant will 
be the reactor internals.  The level of cobalt in these structures has been restricted to below 
0.05 percent by weight. 

20.5.2.2 Contaminated Structures and Plant 

The major contributor to the contamination of surfaces is activated corrosion products.  The 
following steps have been taken in the design of the AP1000 to limit the generation of corrosion 
products. 
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The injection of zinc acetate into the primary system has the effect of inhibiting general corrosion 
and primary water stress corrosion cracking.  Corrosion rates of the materials can be reduced by 
up to a factor of three or more with the addition of 20 ppb of zinc. 

Primary circuit water chemistry will be maintained at pH levels of 6.9 to 7.4 to again mitigate the 
effects of activated corrosion products. 

Primary and auxiliary materials selected for use in the AP1000 have a cobalt content of less that 
0.2 percent by weight. 

High cobalt satellite alloys are not used in primary circuit components. 

The AP1000 structural design incorporates a number of structural modules that are plate 
structures, which are filled with concrete.  The whole acts as a composite structure.  These present 
a steel plate face forming the walls of rooms.  They are easily decontaminated and prevent the 
possible leaching of water borne contaminants into the concrete.  In the limited areas where there 
are concrete walls exposed to potential contamination, such walls are coated with a 
decontaminable coating. 

The spent fuel pit and reactor cavity liners are a part of composite plate and concrete structures. 
The liner plates are an essential structural component and are significantly thicker than those used 
in a conventional structure. Notwithstanding the additional plate thickness, leak chases are 
provided to monitor the potential for leaks along welds.  This eliminates the risk of active fluid 
leaching into the concrete. 

These facilitate initial leak testing and provide a means to monitor leaks and channel leaking 
active fluids, should they develop, to the waste processing systems. 

All steel surfaces exposed to potential contamination will be provided with surface finishes that 
will facilitate decontamination. 

The design life of the structures exposed to the weather considers the extended period required to 
accommodate the decommissioning process. 

20.5.3 Outline Decommissioning Plan 

The “AP1000 Outline Decommissioning Plan” (Appendix 20A) demonstrates the technical and 
practical feasibility of one method by which the AP1000 can be safely decommissioned. It 
provides assurance that decommissioning can be safely accomplished within the currently 
acceptable limits of personnel exposure to radiation. 

The process described herein incorporates the staged process, which is described in Section 20.3. 

The nature of the AP1000 design is amenable to all options described herein, but lends itself to 
the immediate dismantlement option. This approach does not require the significant civil 
engineering effort associated with the Safstor approach. 

The AP1000 design provides features for protection against radiation including the following: 
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• Plant and buildings layout, which incorporates substantial shielding 

• Elimination or minimization of materials used in the construction, which may give rise to 
activity 

• Primary circuit chemistry requirements, which minimize corrosion products 

The AP1000 design provides features for protection against the occurrence, spread, and thus 
potential personnel exposure to radioactive contamination including the following: 

• Sealed surfaces, including steel wall and floor surfaces which prevent penetration and 
facilitate decontamination 

• Provision of HVAC within the secondary containment areas, which limits contamination 
spread 

Decommissioning commences after normal end-of-life cessation of electrical power generation 
and the safe shutdown of the plant to stable conditions.  

20.5.4 Decommissioning Cost 

The AP1000 decommissioning waste characteristics and quantities derived from a typical PWR 
gives confidence in the robustness of the figures. It also suggests that given AP1000 smaller 
building volumes and reduced plant item quantities that a more detailed assessment would identify 
lower decommissioning waste volumes overall. See Table 20-2. This in turn would lead to shorter 
decommissioning timescales and cost reductions compared to a typical PWR. 
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Table 20-1 (Sheet 1 of 4) 

SUMMARY OF INVENTORY OF ACTIVATED MATERIAL AFTER 10, 50, AND 100 YEARS’ DECAY 

Isotopic Activity (MBq) 

Component Material 
Mass 

(t) 
Decay 

Time (y) H-3 Fe-55 Co-60 Ni-59 Ni-63 Nb-93m C-14 Ca-41 Sm-151 Eu-152 Ho-166m 
Total Activity 

(MBq) 
Mean Specific Activity 

(MBq/t) 

Radial shield  

Baffle, barrel, 
neutron pads 
and formers 

Stainless steel 66 10 

50 

100 

 1.3E+10 4.3E+9 9.4E+7 

9.4E+7 

9.4E+7 

1.5E+10 

1.1E+10 

8.0E+9 

4.3E+8      3.3E+10 

1.2E+10 

8.2E+9 

5.0E+8 

1.8E+8 

1.2E+8 

Vessel and 
vessel 
cladding 

Mild/stainless 
steel 

333 10 

50 

100 

1.8E+6 

1.7E+5 

1.1E+5 

2.7E+7 7.2E+6 9.3E+4 

9.3E+4 

9.3E+4 

9.0E+6 

6.6E+6 

4.5E+6 

     4.5E+7 

6.9E+6 

4.7E+6 

 1.4E+5 

2.1E+4 

1.4E+4 

Insulation and 
liner 

Stainless/mild 
steel 

23 10 

50 

100 

6.2E+4 

6.5E+3 

9.4E+5 2.6E+5 2.8E+3 

2.8E+3 

2.8E+3 

2.7E+5 

2.0E+5 

1.4E+5 

      1.5E+6 

2.2E+5 

1.5E+5 

6.5E+4 

9.6E+3 

6.5E+3 

Primary shield 
concrete 
(including 
reinforcement) 

Concrete and 
mild steel 

1089 

792 

531 

10 

50 

100 

1.1E+7 

1.1E+6 

6.8E+4 

1.9E+6 2.9E+5  1.2E+5 

9.3E+4 

6.5E+4 

 3.4E+3 

3.4E+3 

3.4E+3 

3.5E+4 

3.5E+4 

3.5E+4 

3.3E+3 

2.5E+3 

1.7E+3 

6.4E+5 

6.9E+4 

4.2E+3 

2.2E+3 

2.1E+3 

2.1E+3 

1.4E+7 

1.3E+6 

1.8E+5 

1.3E+4 

1.6E+3 

3.4E+2 

Upper axial shield 

Upper core 
plate  

Support 
columns 

Upper core 
support plate 

Stainless steel 42 10 

50 

100 

5.7E+6 

6.0E+5 

7.1E+7 4.4E+7 1.1E+6 

1.1E+6 

1.1E+6 

1.0E+8 

7.8E+7 

5.5E+7 

2.7E+6      2.3E+8 

8.1E+7 

5.7E+7 

5.5E+6 

1.9E+6 

1.4E+6 

Lower axial shield 

Lower core 
plate to lower 
tie plate 

Stainless steel 41 10 

50 

100 

2.6E+7 

2.8E+6 

1.7E+5 

9.1E+8 4.6E+8 1.2E+7 

1.2E+7 

1.2E+7 

1.3E+9 

9.7E+8 

6.9E+8 

2.5E+7      2.7E+9 

1.0E+9 

7.1E+8 

6.6E+7 

2.4E+7 

1.7E+7 
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Table 20-1 (Sheet 2 of 4) 

SUMMARY OF INVENTORY OF ACTIVATED MATERIAL AFTER 10, 50, AND 100 YEARS’ DECAY 

Isotopic Activity (MBq) 

Component Material 
Mass 

(t) 
Decay 

Time (y) H-3 Fe-55 Co-60 Ni-59 Ni-63 Nb-93m C-14 Ca-41 Sm-151 Eu-152 Ho-166m 
Total Activity 

(MBq) 
Mean Specific Activity 

(MBq/t) 

Other items 

Mild steel Reactor 
pressure 
vessel lateral 
supports 

Reactor 
pressure 
vessel support 
boxes 

Reactor 
pressure 
vessel vertical 
supports  

Instrument 
tubes 

Stainless 
steel 

155 10 

50 

100 

2.8E+5 

1.4E+4 

4.3E+6 1.2E+6 1.3E+4 

1.3E+4 

1.3E+4 

1.2E+6 

4.5E+5 

3.1E+5 

      6.8E+6 

4.9E+5 

3.3E+5 

4.4E+4 

3.2E+3 

2.1E+3 

Loop pipes 
(2.5 m lengths 
from nozzles) 

Stainless 
steel 

20 10 

50 

100 

4.5E+4 

1.0E+4 

6.9E+5 1.9E+5 2.1E+3 

2.1E+3 

2.1E+3 

1.9E+5 

3.2E+5 

2.3E+5 

      1.1E+6 

3.5E+5 

2.5E+5 

5.5E+4 

1.8E+4 

1.2E+4 
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Table 20-1 (Sheet 3 of 4) 

SUMMARY OF THE INVENTORY OF CONTAMINATED MATERIAL AFTER 10, 50, AND 100 YEARS’ DECAY 

Isotopic Activity (MBq) 

Component Material Mass (t) Decay Time (y) Fe-55 Co-60 Ni-63 H-3 Total Activlty (MBq) Mean Specific Activity (MBq/t) 

Reactor building 

Reactor pressure vessel head 

Steam generator 

Primary coolant circuit 

Steel 1665 10 

50 

100 

5.1E+6 1.4E+7 

7.6E+4 

7.4E+6 

5.9E+6 

4.3E+6 

 2.7E+7 

6.0E+6 

4.4E+6 

1.6E+4 

3.6E+3 

2.6E+3 

Tanks 

Heat exchangers 

Liners  

Steel 973 10 

50 

100 

6.4E+5 1.8E+6 

9.7E+3 

9.3E+5 

7.4E+5 

5.4E+5 

 3.4E+6 

7.6E+5 

5.5E+5 

3.5E+3 

7.8E+2 

5.7E+2 

Concrete Concrete 1840 10 

50 

100 

   1.8E+4 

2.0E+3 

1.4E+2 

1.8E+4 

2.0E+3 

1.4E+2 

9.8E+0 

1.1E+0 

7.6E-2 

Auxiliary building 

Pumps 

Tanks 

Heat exchangers 

Filters and demineralizers 

Steel 97 10 

50 

100 

1.1E+5 2.9E+5 

1.6E+3 

1.7E+5 

1.2E+5 

9.3E+4 

 5.8E+5 

1.3E+5 

9.3E+4 

5.8E+3 

1.3E+3 

9.6E+2 

Structural steel Steel 365 10 

50 

100 

   1.4E+4 

1.6E+3 

9.2E+1 

1.4E+4 

1.6E+3 

1.1E+2 

3.8E+1 

4.4E+0 

3.0E-1 

Concrete Concrete 2300 10 

50 

100 

   2.2E+4 

2.4E+3 

1.4E+2 

2.2E+4 

2.4E+3 

1.7E+2 

9.6E+0 

1.1E0 

7.4E-2 
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Table 20-1 (Sheet 4 of 4) 

SUMMARY OF THE INVENTORY OF CONTAMINATED MATERIAL AFTER 10, 50, AND 100 YEARS’ DECAY 

Isotopic Activity (MBq) 

Component Material Mass (t) Decay Time (y) Fe-55 Co-60 Ni-63 H-3 Total Activlty (MBq) Mean Specific Activity (MBq/t) 

Fuel building 

Pumps 

Heat exchangers 

Filters 

Liners 

Steel 15 10 

50 

100 

2.8E+4 7.9E+4 

4.2E+2 

4.1E+4 

3.2E+4 

2.3E+4 

 1.5E+5 

3.3E+4 

2.3E+4 

1.0E+4 

2.2E+3 

1.5E+3 

Structural steel Steel 206 10 

50 

100 

   4.2E+3 

4.7E+2 

2.7E+1 

4.2E+3 

4.7E+2 

3.2E+1 

2.0E+1 

2.2E+0 

1.6E-1 

Concrete Concrete 530 10 

50 

100 

   5.1E+3 

5.6E+2 

3.2E+1 

5.1E+3 

5.6E+2 

3.8E+1 

2.1E+1 

2.3E0 

7.2E-2 

Radwaste building 

Pumps  

Tanks 

Heat exchangers 

Filters and demineralizers 

Steel 87 10 

50 

100 

1.4E+5 3.9E+5 

2.2E+3 

2.0E+5 

1.6E+5 

1.2E+5 

 7.4E+5 

1.7E+5 

1.2E+5 

8.7E+3 

2.0E+3 

1.4E+3 

Structural steel Steel 535 10 

50 

100 

   1.9E+4 

2.1E+3 

1.2E+2 

1.9E+4 

2.1E+3 

1.4E+2 

3.6E+1 

3.9E0 

2.6E-1 

Concrete Concrete 2300 10 

50 

100 

   2.2E+4 

2.4E+3 

1.4E+2 

2.2E+4 

2.4E+3 

1.7E+2 

9.6E0 

1.1E0 

7.4E-2 
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Table 20-2 

AP1000 REDUCED NUMBER OF COMPONENTS 

 1000 MW Reference Plant AP1000 Reduction (%) 

Safety valves 2844 1400 51 

Pumps 280 184 34 

Safety piping 11.0 x 104 feet 
(3.35 x 104 m) 

1.9 x 104 feet 
(0.58 x 104 m) 

83 

Cable 9.1 mil. feet 
(2,773,680 m) 

1.2 mil. feet 
(365,760 m) 

87 

Seismic building volume 12.7 mil. ft3 
(359,624 m3) 

5.6 mil. ft3 
(158,574 m3) 

45 
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