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1. Introduction

With a view to safely accomplish decommissioning
of the reactor pressure vessel (RPV) component in
nuclear power plants (NPPs), decommissioning scenario
assessment was evaluated. Evaluation methods for
decommissioning scenario of the reactor pressure vessel
are two methods. One is an evaluation of dismantling
technique and another is an evaluation of dismantling
procedure. Method of the dismantling technique is to
evaluate factors such as radiological and environmental
impacts, site-specific impacts and characteristics,
performance and physical characteristics, and schedule.
Method of the dismantling procedure is to evaluate
factors such as radiological and environmental impacts
and logistics impacts. This paper suggests the way to
evaluate the decommissioning process for the RPV in
terms of safety and economy.

2. Evaluation of dismantling process

The RPV in NPPs is the one of the most difficult
component to dismantle because it is highly radioactive
and is made with very thick materials or complex
structures. Generally, the RPV is composed of the
reactor vessel (RV) that has comparably simple
structure but very large thickness and the reactor vessel
internals (RVI) that has very complex structure but
comparably small thickness. In this study the RPV
means the RV for simplification because discussing area
becomes too large in case that both the RV and the RVI
are covered in this article. The RVI could be discussed
in other article.

Fig. 1: RPV of NPP and segmentation plan

Thickness of the RPV, that is the RV, is greater than
Thickness of the RPV, that is the RV, is greater than
150 mm mostly and greater than 300 mm in some area.
Tools can cut steel plates, of which thickness is greater
than 200 mm, are not many. Candidates to evaluate
cutting tools are only contact arc metal cutting (CAMC)
tool, high pressure abrasive water jet (HPAWJ),
mechanical saw and diamond wire saw. Candidates to
evaluate positioning equipment are the manipulator that
is mainly composed of rotational joints and the carrier
system that is mainly composed of simple linear
motions and has stiff structure. In this paper, evaluating
factors for cutting tools and positioning equipment have
been defined and estimated the optimal combination of
those for the decommissioning process

Evaluating factors of cutting

Evaluating factors of the cutting tool can be divided
into three categories largely, which are original
characteristics of the cutting tool, requirements for the
positioning equipment in remote operations and
reliability that is commonly needed in the
decommissioning project.

1) Original characteristics of the cutting tool
- Cutting capability
- Cutting speed
- Versatility
- Production of secondary waste

2) Requirements for the positioning equipment
- Suspending stiffness
- Payload
- Positioning accuracy
- Force-control capability

3) Reliability
- Maintenance
- Durability
- Resistance to the environment

Evaluating factors of remote positioning tools

Evaluating factors of the remote positioning tool can
also be divided into three categories, which are
characteristics of the remote positioning tool, factors
responding to requirements from the cutting tool and
common reliability.

1) Characteristics of the remote positioning tool
- Range of motion
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- Dexterity
- Occupied volume

2) Factors responding to cutting tool
- Suspending stiffness
- Payload
- Positioning accuracy
- Force-control capability

3) Reliability
- Maintenance”
- Durability
- Resistance to the environment

Evaluation of Remote Handling Technologies for RPV

Evaluation results by the method from the above
factors on remote handling technologies are shown in

Fig. 2 to Fig.4. We performed case studies for two NPPs.

Rancho Seco and Wirgassen are chosen as recent
decommissioning projects in which RPVs are
segmented by remote handling technologies. Rancho
Seco have completed segmentation of the RPV using
the HPAWJ and the diamond wire saw from 2006 to
2007. Wirgassen have completed segmentation of the
RPV using the HPAWJ and the band saw from 2008 to
2010. All those decommissioning projects could be
good references representing recent trend of remote
handling technologies for RPV.
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Fig. 4: Evaluation of cutting tools - reliability

3. Conclusion

Evaluation results conclude that the dismantling
operation of Wirgassen is much more efficient than that
of Rancho Seco. Wirgassen has 8 preferable factors
relatively although Rancho Seco has merely 4 preferable
factors. To consider total time to complete the cut,
Rancho Seco took 2 years to segment the RV into 21
pieces and Wirgassen took 3 years to segment the RV
into 252 pieces, which is 12 times more than Rancho
Seco.

This paper proposes the way to evaluate the
decommissioning process for the RPV and shows
reasonability of the proposed methodology from above
case studies. Evaluating factors defined in this article
could be helpful to decide the preferable remote
handling technology out of numerous alternatives.
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