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Status for the decommissioning of the nuclear facilities at Risg:
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DR1 v

DR2 v

Hot Cells: ongoing

Fuel fabrication plant v/

Waste treatment plant: not started
Emptying of storages: started

DR3: ongoing



DR3 time line
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Top shield ring (TSR)

Inner and outer parts of DR3 reactor block

Top shield plug (TSP)
Lead

Quter steel tank

Steel tank
with shielding

Aluminium tank

Y 2 O

Iron blocks

Shielding plug
Shot concrete

Through-going

.4

-+ Baryfes =+
... concrete -, °

: ﬁ

Iauuul 4
g s (A

RN [~ Graphite
horizontal 2OV B IROE K5 —
experiment tube / IR [ P - 4’
\ 1. Level RN DS | T I R

/ §4)
] -
- L
»
‘e
.
-4
Basement

Heavy water room

4 <
b a
4
.q.
44
<
4 4
< &

DANSK DEKOMMISSIONERING



TSP and TSR

Mass ~ 22 tons ~ 17 tons
Outer diameter ~197 cm ~270cm
Estimated activity ~ 4.5 TBqg ®°Co (2012) ~ 0.4 TBq *°Co (2012)
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Method for removal of TSP and TSR

Top level

Entrance ley

1. Vertical hydraulic wire lift (strain jack)

2. Horizontal displacement by hydraulic
pistons, while moveable top shield
(MTS) covers opening

3. Vertical lowering down
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Preparations for removal of the TSP (and TSR)

Limitations on doses and radiation levels
Calculations of expected radiation fields
Shielding calculations

Work planning

Expected doses

Setting no-go criterion



Limitations on doses and radiation levels

Dose constraint on individual effective dose for the DR3 project: 5 mSvly
Dose constraint on individual effective dose for removing TSP/TSR: 1 mSv

Maximum dose rate on surface of TSP/TSR shielding casks: 2 mSv/h (design)



Monte Carlo calculation of radiation fields
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Dose rate [mSv/h]
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Monte Carlo calculation of radiation fields
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Shieldings
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17 cm iron bottom
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Shieldings
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Shieldings
(moveable top shield, MTYS)
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NO-go criteria (TSP)

Max estimated individual effective dose in sub tasks:

—
~ %, of max acceptable dose of 1 mSv

up to 4 times higher (than estimated) activity in bottom and side of casing can be
accepted.



NO-go criteria (TSP)

Measurements of activity in small
part of side casing viewed by two
collimated detectors:

Relation: 0.035 mSv/h pr. GBqg (°°Co)

No-go: > 1.3 mSv/h

TSP

Measurements of bottom
activity by two un-collimated
detectors:

Relation: 44 mSv/h pr. TBq (°°Co)

No-go: > 700 mSv/h



Condensed video of the removal of TSP
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Effective doses [uSv] (TSP removal)

8 May DD MM DD and MM
Mean effective dose (for
those =0) 15 14 14
Maximum effective dose 31 36 36
Collective effective dose 177 111 288
9 May
Mean effective dose (for 8 9 3
those =0)
Maximum effective dose 26 19 26
Collective effective dose 109 37 146
Total collective effective 586 148 434
dose
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Effective doses [uSv] (TSR removal)

13 October DD MM DD and MM
Mean effective dose (for
those =>0) 6 > >
Maximum effective dose 12 8 12
Collective effective dose 13 19 32
14 October
Mean effective dose (for 12 16 13
those =0)

Maximum effective dose 54 36 54

Collective effective dose 202 98 300
Total collective effective 215 117 332
dose
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Internal doses

Air at reactor top monitored continously for gaseous and particulate
activity gave no measurements above background.

Smeartests from the floor at the reactor top gave no measurements above
background

=) NO air Or area contamination )

no internal doses
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Activity contents (at time of removal)

Estimated
Measured ) i
Part ) from characterization
during removal )
project
TSP bottom 2.89 + 0.41 TBq ~ 3 TBqg

0.104 MBg/g + 0.015 MBg/g (22 cm from bottom) |~0.8 MBqg/g (22 cm from bottom)

TSP side
casing 0.81 MBg/g £+ 0.12 MBqg/g (7 cm from bottom) ~4 MBg/g (7 cm from bottom)
TSR bottom 0.28 TBg + 0.15 TBq 0.29 TBq
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