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Development of Risk Breakdown Structure of Nuclear Power Plant Decommissioning
Project: Focusing on Structural Damage / Work Process Risks

Byeol Kim', Joo-Sung Lee”™, Yong-Han Ahn’

Abstract: The purpose of this study is to deduct the structural damage / work process risks factors which can be occurred during the decommissioning

in the NPP containment concrete structure. To achieve these purpose, risk profile specified in the construction industry is analyzed, and the work process

of NPP decommissioning and the construction project were matched based on the similarity of each works. Accordingly, human and physical risk factors

are classified. Finally, the risk associated with the building structure and work process was classified as per their process activities, and risk typology

explaining the disaster which put the structure, equipments, machine and workers in serious danger was developed.
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Risk Identification Identifying _the rislf_fact_orand
Systemic classification
)
Risk Analysis ~ —  Risk factor scale and assessment
v
Risk Response .
Planning Response strategy about risk factor
¥
Risk Monitoring . . .
and Control ——  Chasing the risk degree after action

Fig. 1 Risk Management Process (PMBOK)
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Table 1 IAEA Risk Factor Classification
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Table 2 Risk of Construction Industry

No Hazard Category ‘ Explanation .
1 Radiological hazards Crack bAe tcvf:;i izvg l;’;?; :)l?l:(t)l:\i/nzap between two things, or
2 Fire/explosion hazards Fall rock | 2 Sudden falling rocks from an upright position caused
3 Electrical hazards by blasting, etc.
4 Non-ionizing radiation hazards Fall An object falls from high to low and inflicts a person, or
5 Chemical/toxic hazards falls on the foot by missing a holding object.
6 Physical hazards Collapse | A phenomenon of building destruction and collapse
: : In case a flying or falling object becomes the main
7 Working environment hazards Fly agent and hits a person
8 Human/organizational hazards Dust, such as sludge, that is discharged directly into the
9 External hazards/initiating events Scatter | atmosphere without passing through a constant outlet
10 Other hazards during decommissioning
In case a person falls on an obstacle such as a floor or a
Conduct | standing object (ladder, etc.) collapses and crashes with
3pAI Rk Al el A) 7]t B o) hsh] B a4l o] Sl aperson | |
7] wj o] 1A A A A TALS] A AJHEE 2=o] B Downfall | State in which the operator falls during the operation
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The phenomenon of objects interacting with each other

Collision for a relatively short period of time.
. A phenomenon in which the ground or structure has
Subsidence .
subsided
Detach | In case of separation by loose connections, etc.

Demolish | Physical damage to objects or tissues under stress
Break | External force, especially when cut under tensile force

Any permanent deformation caused by external force
applied to the object.

Fire In case of fire

Damage
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Table 3 Composition of Expert Interviews

Career Sto10years 10to 15 years 15 to 20 years

The number of

people 1 person 3 persons 1 person
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Table 4 Risk of Decommissioning Work

No. Category No. Category
1 Fall rock 6 Downfall
2 Fall 7 Collision
3 Collapse 8 Detach
4 Fly 9 Damage
5 Conduct 10 Fire
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Nuclear Power Plant Decommissioning Project

Removal of the Removal of unexposed Removal of
reactor liner concrete exposed concrete
nsta hopl
latio| | lift | [
n ping
| Work Position/Element/Equipment | | Work Position/Element/Equipment | | Work Position/Element/Equipment |

Risk Factor |

Fig. 2 WBS Organization of Decommissioning and Dismantling Project
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Table 5 WBS (D&D Project of Research reactor-2)

& A5z 0 2 747}
Z)2] ZA o2 thA| Uroj Rt} 18] a HE2 07 28714
o) HFAG 02 PREE AL

Section | Division Detailed process Index ‘Work Type
(D Moke a hole of Wire Saw connections B30 Make a hole
(@ Installation of The Wire Saw Set B31 Installation
3 Cut Concrete B32 Cut
@ Analyze nuclide by recovering B33 Measurement
Sep2 (B Lift of the Cut Demolition B34 Lifting
(6 Sampling and measurement B35 Measurement
(7 Desalinization of the Demolition B36 | Desalinization
(® Desalinization and waste classification B37 Take out
(D Moke a hole of Wire Saw connections B40 Make a hole
(@ Installation of The Wire Saw Set B41 Installation
(@ Cut Concrete B42 Cut
@ Analyze nuclide by recovering B43 Measurement
Step3 ® Lift of the Cut Demolition B44 Lifting
(® Sampling and measurement B45 Measurement
(D Desalinization of the Demolition B46 | Desalinization
(® Desalinization and waste classification B47 Take out
(D Installation of Containment and ventilation C10 Installation
(2) Exposure Room Interior Wall Surface Abrasive Cl11 Grinding
(3 Drill with core sampling equipment C12 Make a hole
@ Analysis of radionuclides using sampling data C13 Measurement
Th;:grth (5 Check area of exposure C14 Checking
® Crushing of Exporsure Room C15 Crushing
@ Separation of steel Cl6 Arrangement
® Chopping of steel C17 Chopping
Removal @ Incoming and loading of wastes C18 Take out
exp(z)fse d (D Installation of Containment and ventilation C20 Installation
concrete (2 Sampling with Concrete Breaker C21 Crushing
(3 Analysis of radionuclides using sampling data C22 Measurement
@ Check area of exposure C23 Checking
The south | © Crushing of Concrete outer 24 Crushing
part (® Separation of steel C25 Arrangement
(@ Crushing of Concrete inside C26 Crushing
(® Separation of steel C27 Arrangement
(9 Measurement of Exposed concrete and steel C28 Measurement
(@0 Incoming and loading of wastes C29 Take out

Section | Division Detailed process Index ‘Work Type
(D Transfer of water tanks and desalinization Al10 Desalinization
?;:I:;Srlj (2 Measurement of the degree of contamination All Measurement
(3Installation and test of the Wheel Saw equipment | A12 Installation
(D Cutting of the contact surface A20 Cut
(2 Cut the west and east sides of the tank liner A21 Cut
(3 Pull off wall after cutting off A22 Detach
@ Transfer of the dismantling A23 movement
(5 Cut North Side of Liner A21 Cut
® Pull off wall after cutting off A22 Detach
Cutand | @ Transfer of the dismantling A23 movement
TeMOVE 1 @) Cut south Side of liner A2l Cut
reactor
Removal liner @ Pull off wall after cutting off A22 Detach
of the (0 Transfer of the dismantling A23 movement
reactor
liner (@ Temporary installation workstation A24 Installation
(@2 Installation Containment A25 Installation
@3 The cut of the top A26 Cut
(@ Cut Thermal Column Liner A27 Cut
(@6 Transfer of the dismantling A28 movement
Cut and (D Move and Chooping operation A30 Chopping
move (2) Radiographic measurement A31 Measurement
reactor finer (3 Waste disposal after packing A32 Take out
(@ Installaion Containment A40 Installation
Rem(fwal (2 Remove Tar Adl Remove
0
Coal Tar (3 Transfer of the Coal Tar A42 movement
@ Waste disposal A43 Take out
(D Dismantling the internal bridge B10 Dismantle
Removal | Removal (@ Lift using ceiling crane Bl1 Lifting
£ of internal | (3) Three gas cutters to the lifted bridge B12 Chopping
° J bridges and — — - —
unexposed | 4o alinizat | @ Desalinization work after Chooping BI3 | Desalinization
concrete |. N
ionof walls| (5) Desalinization of the top B14 Desalinization
(® Desalinization of the wall part B15 Desalinization
nstalling the Hunch Lower Support nstallation
(DInstalling the Hunch Lower S B20 | Installati
(2 Top drilling of the reactor B21 Make a hole
@ Installation of The Wire Saw Set B22 Installation
R ! @ Cut Concrete B23 Cut
emoval
of Sten 1 (5 Analyze nuclide by recovering B24 Measurement
Ste;
unexposed P ® Lift of the Cut Demolition B25 Lifting
concrete —
(D Removal the Hunch Lower Support B26 Remove
(® Sampling and measurement B27 | Measurement
(9 Desalinization of the Demolition B28 | Desalinization
(10 Desalinization and waste classification B29 Take out
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| Decommissioning WBS Construction Risk Profile
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| Work Process Work Position

Work Element

Matching Process

Work Equipment

Characteristic of

Risk Factor + S
Decommissioning

+| Expert Interview

/l\

| Decommissioning RBS |

Fig. 3 Matching Process (Construction Work - D&D Work)
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Table 6 Part of Task Characteristic of D&D Project

Work Hazard .
R ... - Position

Section Division  Category  Element Equipment

The upper
A nucl . .
Cut UCIAT Wire Saw  section of a
reactor

Removal of reactor
unexposed Step 1 Lifting A aut. Ceiling
concrete Crane

Desalinizati Hand
A cut. .
on Grinder
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Table 7 Risk Factors of D&D Project by work type
Structural Risk
Zone Work Type Applicable process — -
Fallrock Fall Collapse Fly  Conduct Downfall Collision Detach Damage Fire
Desalinization  A10 ] o o o
Measurement ~ A11, A31, A40 ® o
Installation ~ A12, A24, A25 [ [ [ o L]
Cut A20, A21, A26, A27 ] o o o @ o o o o
Liner Detach A22 [} ( J [ J [ ] [ J o
Movement  A23, A28, A42 o o o ([ o o
Chopping A30 o ]
Takeout  A32, A43 [ ® ® [ ) [d ®
Removement  A41] o o { ] { ] o
Lifting B11, B25, B34, B44 o ] [ o o [ [ o
Dismantling  B10 o o o o o o
Chopping BI12 o o o
Desalinization  B13, B14, B15, B28, B36, B46 o o ] o o o o o o
Installation  B20, B22, B31, B41 [} o (| o o o o
Unexposed
Makeahole  B21, B30, B40 o [ [ [ [ ) o L]
Cut B23, B32, B42 o ] [ [ [ [ o
Measurement  B24, B27, B33, B35, B43, B45 o o
Removement  B26 o o o o
Take out B29, B37, B47 ] ] { ] o o o
Installation ~ C10, C20 o [ ) g
Grinding Cl11 o o o o o
Makeahole  C12 ] o o o
Crushing  C15, C21, C24, C26 [ ] [ ] [/ o o
Exposed Arrangement  C16, C25, C27 ] ] o o o o
Chopping C17 o o o
Takeout  CI18, C29 (] [ (] [ ) [ ) o
Measurement  C13, C22, C28 o [ ]
Checking Cl4, C23 ] { ]
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