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Appendix VII: EXPECTED DURATION OF INDIVIDUAL TASK



EDITORIAL NOTE

This report has been prepared from the original material as submitted for publication and has not
been edited by the editorial staff of the IAEA. The views expressed do not necessarily reflect those of
the IAEA or the governments of its Member States.
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any person.

The use of particular designations of countries or territories does not imply any judgement by the
publisher, the IAEA, as to the legal status of such countries or territories, of their authorities and
institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated as registered) does
not imply any intention to infringe proprietary rights, nor should it be construed as an endorsement or
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The depiction and use of boundaries, geographical names and related data shown on maps do not
necessarily imply official endorsement or acceptance by the IAEA.

The IAEA has no responsibility for the persistence or accuracy of URLs for external or third party
Internet web sites referred to in this report and does not guarantee that any content on such web sites
is, or will remain, accurate or appropriate.



Decommissioning of Research Reactor

Work plan for removal of core vessel and reflector tank
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Work going on during the whole operation
Taking photos/videos Cameraswith  |Safety helmet ?
2 KL fully charged  [whererequired
batteries
Marking of the dismantled Memo on Radiation from Tape, Gloves Possibly finger
parts identification and the graphite speedmarker (graphite) dosimeters
3 marking of graphite Drop of graphite PEB
blocks stringer
Documentation of the work Task description Necessary
4 |andthedismantled parts Waste |D guide KL/PEB |forms.
Possibly aPC
5
Preparatory work:
1" Al-pipe going through
the core vessdl (the glory
6 hole pipe) cut loose and HYPEB
taken out
Order 2 concrete shielded
drumsfor the core vessdl,
7 drain pipe and connecting HYPEB
pipe
Provide containers for other "Blue" pallet
waste and decide where to containers and
place these containers for small
8 active samples HYPEB
(plastic bottlesand a
lead bucket)
9 Produce lifting gear for the |Photo 5215 and 71203 Must be certified HJ
core vessel 5216
Mount rails and skirting
10 |board on top of the HJHY
biological shield
Mount the swinging crane Must be able to reach Safety helmet
al the way over the
reflector tank and
n over theroof of the HYHY
control rod house
Prepare the suction pads Ascertain that the
supply of pressurised
12 airis OK HJHY
Test the function of the Simulateremoval of |Risk of faling Safety line ?
swinging crane and the astringer fromthe  |down on the
suction pads reflector tank and reflector tank
13 transfer to apallet HIHY, PEB, X
container placed at KL, RPT
theroof of the
control rod house
Produce a frame to center
14 |thecorevessd in the waste HJ
drum
Prepare shielding of the core
vessd and connecting pipe
15 during the removal of the PEB, HJ, BL
first 7 layers of graphite
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Decommissioning of Research Reactor
Work plan for removal of core vessel and reflector tank
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Plan measurements of
16 [radiation levels and health AHF, KL
physics surveillance
17 .
Initial work:
Removal of plugsin Photos from the Intermediate storage Pallet and pallet
18 |experimental channels characterisation in thereactor hall SBIm.fl. [|transporter
report
Removal of concrete Photos from the Intermediate storage
19 [shidding blocksat thetop |characterisation in thereactor hall
of the reactor report
Remove the stedl tray on top |Photos from the Intermediate storage
20 |of thereflector tank characterisation in thereactor hall
report
Inject plastic foam into the  |Photo no. 5215 971201 Blind plate to be Incomplete Plastic Finger- and wrist
connecting pipe between the replaced afterwards  |filling of the pipe "stocking" to dosimeters
21 |corevessdl and the HIHY pull the pipeinto X
recombiner
Remove the shielding blocks|Photo IMG_1257 The blocksmay be  |Dropping blocks Lifting gear Finger- and wrist  ["Blue" pallet
between the reflector tank dightly activated dosimeters container
22 |and the lead wall to the HIHY X
recombiner vault
23 |Measureradiation levels RPT
Establish the working place Slippery floor at Lay on non-
24 thetop HJHY skid coating of
the floor
Cutting of the connecting  |Photo IMG_1257 Possibly apply alead |Contamination Saw and atray |Safety helmet, |Prepare Finger- and wrist Chipsto be
pipe in the space between plateto shield the from escaping or similar for dust mask exhaustion dosimeters collected now.
25 |thereflector tank and the pipe material HJHY collecting chips X Slices of the
concrete shield pipeto be cut
out later
Removal of thelead wall Photos IMG_1226 Intermediate storage |Drop of lead wall Safety helmet 30 minutes
between reactor vault and  |og IMG_1257 inthereactor hall - |during transport
26 |recombiner vault remember plastic HIHY
cover of thefloor
Removal of the free end of Contamination Lidor plastic ~ |Safety helmet, |Prepare Finger- and wrist  [Concrete- 0
the connecting pipe, from escaping bag to cover the |dust mask exhaustion dosimeters shielded drum
including the flange, and material open ends of the (possibly
transfer to the waste drum pipe plastic bag
27 HJHY X and placement
in shielded
cel)
Checking theradiation Low radiation level
28 |levelsin the recombiner expected RPT X
vault
Removal of isolated cooling Safety helmet
29 |pipesin the recombiner HJHY X
vault
Fuel level indicator to be cut Tray or smilar |Safety helmet
free from the drain pipe for collection of
30 HIHY | hossiblefluid
The drainpipe to be cut and Container for  |Safety helmet
31 |checked for possible content HJHY collection of
of fluid fluid
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Decommissioning of Research Reactor
Work plan for removal of core vessel and reflector tank

$.8 S N s /8L & F $ s s
e Subtask $ S S o8 $s& /o S8 /5 & § fES  [Es8 /& /&6 rE
| & & © ¢ 5 Jeds /8 £/ Ty S Y SN S
& £ & & F $ Fe SLFE /& FES/§$ S S $ox5/8y /ESE /&L F
S &s & & © &S &S /S /5 S $ [5E  [ESSL/FE [FIS [5ES
Removal of pipesand valves Risk of injury to Container for  |Safety hedmet  |Exhaustion Strong plastic. |Pipesto be cut |35-130 uSv/h |1 hour 50 uSv 10kg 10kg
in the recombiner vault head collection of prepared Pallet- closeto where
Risk of escape of fluid. Air monitor container and |they enter into
corefluid Box spanners, active abucket in the|the concrete
32 HIHY wrenches, X shielded cell
screwdrivers,
hacksaw
33 Tldylng and cleaning in the HIHY
recombiner vault
34
35
Drilling out thedrain pipe
Cut a50-60 mm hole around Risk of injury to Hole-saw Safety helmet Plastic bag The cut out 35-100 puSv/h |10 minutes 10 pSv
the drain pipe where it head. pieceisinitsdf
36 |protrudes from the reflector Heating of the HJHY X asample
tank graphiteinside
the tank
Weld amounting for the Risk of injury to Welding Safety helmet 35-100 puSv/h |20 minutes 20 pSv
drilling machine on the head equipment
37 |reflector tank and mount the Heating of the HJHY X
drilling machine graphiteinside
the tank
Drill acore of reflector Graphite powder will |Risk of injury to Core-drill Safety helmet, Plastic bags 35-100 pSv/h |1 hour 35 uSv 500 g 2kg
graphite with the drain pipe be produced during  |head Vacuum cleaner |dust mask Thedrain pipe (graphite)
in the centre until the drain drilling Heating of the Plastic for tobeplaced in
38 pipeis cut below the core graphiteinside HIHY wrapping up X the shielded
vessel the tank drilled-out cell
material
39
Removal of graphite and core vessel
Graphite stringersin layers |Photo no. 5215 71101-1& 2 Remember shielding |Falling into the Suction pads Safety helmet, |Exhaustion Pallet Selected 1-50 uSv/h |7 hours 80 uSv
no.13 to no. 9 to be of the core vessel and [reflector tank (pressurized air),|possibly dust  |prepared container stringersto be
removed, weighed, marked, the connecting pipe  |Drop of graphite guiderod, masks Air monitor put asidein
registered and transferred to (e.g. using bags with |blocks Removal: swinging crane, active accordance
40 pallet containers lead bulletsin the HIHY "HF-tape", speed X yvith .
central hole) Marking: PEB markers instructions
from waste
characterisa-
tion lab.
Cutting of the connecting  |Photo no. 5215 971201, 71203, Remember shielding |Contamination Saw and atray |Dust mask Exhaustion Finger- and wrist Later 300-800 10 minutes 80 uSv
pipein aplanelessthan 16 71205 of the core vessal and |from escaping or similar for prepared dosimeters uSv/h
4 cm from the centre of the the connecting pipe  [material HYHY collecting chips Air monitor X
core vessel active
Transfer of the cut-off pipe Pipestuck in Long-handled  [Dust mask Exhaustion Finger- and wrist  [Concrete- 50-300 uSv/h |5 minutes 10 pSv
to aconcrete shielded drum tank wall tongs prepared dosimeters shielded drum
42 HIHY Plugs for the Air monitor X
pipe-ends active
Cutting out samplesfrom  |Photo no. 5215 Long-handled Finger- and wrist  [Sample 50 uSv/h 1 minute 1puSv 0,5kg
43 |thewiresto thermo elements HJHY tongs and X dosimeters container
gripping tool
Cutting loosethewiresto  |Photo no. 5215 Remember shielding Long-handled Finger- and wrist 300-2000 1 minute 5uSv
the thermo elements of the core vessdl and nippers dosimeters uSv/h
4 the connecting pipe HJ X
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Work plan for removal of core vessel and reflector tank
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Mounting alifting collar on |Photo no. 5215 71203 Remember shielding |Fall into the hole Lifting collar Possibly dust  [Exhaustion Finger- and wrist 300-2000 2 minutes 10 puSv
the pipe end at the top of the of the core vessdl and and appropriate |masks prepared dosimeters uSv/h
core vessel the connecting pipe tools Air monitor
45 (e.g. using bags with HJ active X
lead bulletsin the
central hole)
The necessary number of Photo no. 5215 71101-1& 2 Remember shielding |Fall into the hole. Suction pads Possibly dust  [Exhaustion Pallet Selected 60 uSv/h 2 hours 90 uSv
graphite stringers from of the core vessel and |Drop of graphite (pressurized air),|masks prepared container stringersto be
layers8 and 7 to be the connecting pipe  [stringers guiderod, Air monitor put asidein
removed, weighed, marked, Removal: |swinging crane, active accordance
46 |registered and trasferred to a HIHY "HF-tape", speed X with
pallet container Marking: PEB |markers instructions
from waste
characterisa-
tion lab.
Ensure that the core vessd is| Exhaustion Finger- and wrist 2 minutes
free and can be lifted prepared dosimeters
4 H Air monitor X
active
Check the maximum cross No problem if no Finger- and wrist 800 uSv/h 2 minutes 25 uSv
section of the corevessd in pipes protrude dosimeters
48 order to ensure that it can go beyond the diameter HJ X
into ashielded drum of the vessel
Weigh the core vessel May be done during Weighingcell  |Dust mask Exhaustion Finger- and wrist 120 puSv/h 2 minutes 5uSv
the actud lifting out prepared dosimeters
49 of the vessdl HYHY/KL Air monitor X
active
Lifting out the core vessel Contamination Approved lifting [Dust mask Exhaustion Finger- and wrist  [Concrete 120 uSv/h 5 minutes 10 pSv 30 kg
and transferring it to a from escaping gear prepared dosimeters shielded drum
50 |shielded drum and mounting material HIHY Air monitor X 800 uSv/h 1 minut 10 puSv
thelid on the drum active
Place the drum in ashielded Dropping of the Approved lifting Finger- and wrist 60 uSv/h 5 minutes 5 uSv
51 |cdlinthereactor hall drum from the HJHY gear X dosimeters
crane
If necessary fill the drum Finger- and wrist 10 minutes
with stedl balls and/or low- dosimeters
52 active metal partsfor extra HYHY X
shielding
Remove the remaining If the radiation levels |Fall into the hole Suction pads Safety helmet, |Exhaustion Pallet Selected 4 hours
graphite stringers permit it, it canbe  |Drop of graphite (pressurized air),|possibly dust  |prepared container stringersto be
consideredto send a |stringers guiderod, masks Air monitor put asidein
man down into the  |Contamination Removal:  |swinging crane, active accordance
53 reflector tank on the stringers HJHY "HF-tape", speed X with
Marking: PEB |markers instructions
from waste
characterisa-
tion lab.
Check theradiation level Fall into the hole 5 minutes
inside and on the outer
54 |surface of the reflector tank RPT X
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Work plan for removal of core vessel and reflector tank

o IS IS
S. § AN > $ S S N & ¥ X § > >
S 3 9 Y L G N ¢ @ & S & &
| S &L 5 Fs & & /S & /¢ ¢ s /8 S 85 /& §& /S
Line s & & S & 5 & N NS /8 S & NN 1Sy o & QS
no Subtask 5 SN o © NES $§@ & §$§ $ & ) S SRS & 5 @ § &
. < N ~
S §S ¢ ¢ 5 & ls /1 § S/ g Se & /83 S8s /& )EE /IS
$ O > & Y @ & & ELFE /& LIS/ PN S N Yo/ &8 F I &L
SO ¥ & & 5 S S PSS & 555/8 7 & Ko SLED/ RS LSyS /RS F
NN s & & A s LE&EFE /O T II/ RS N &S &G ESEL/GS G &S J4ES
Remove experimental Photo no. The connection The channels Saw and atray |Safety helmet, "Blue" pallet 4 hours
channels between reflector  |IMG_1250, between the channels |may be (slightly) or similar for possibly dust container
tank and concrete walls IMG_1253, and thetank are only |activated closeto collecting chips |masks
IMG_1254 og tightend by means of |the tank X
IMG_1257 tape, whilein the .
depending
55 other end the HIHY
channels are welded ad'oar:'
to the steel plateson r II éon
the biological shield e
Loosen and lift out the Photo no. 5218 A, Thetank is bolted to Approved lifting [Safety helmet  |Floor to be 1 hour
reflector tank 5218 B, IMG_1251 the floor in four gear covered by
og IMG_1252 places. plastic where X -
Temporary storagein HIHY + the tank isto be| depending
56 the reactor hall. possibly more placed on
If necessary, radiation
shielding must be level
established.
57 |
Final work:
Carry out measurements for Instructions for this Possibly
sorting of waste (into active to be given by the container for
and potentially non-active) Waste Treatment HIHY samples
58 |and take samples of waste to Plant RPT
be disposed of as radioactive
Check radiation levels
59 |around the shielded cell RPT
Check radiation levelsin the
60 |reactor vault RPT
Tidying and cleaning in the
61 reactor vault HIHY et
62 Finalise the accounting of RPT/HE/KL
personnel doses
63 |Input datato data base HF/KL
64 Write the report about the KL
work
Acceptance of the plan Acronyms used:
Role/Unit Name Acceptance date AHF Applied Health Physics KL Projekt Leader
Project leader PL sign. 12.01.2005 AS Worker A. S. PEB Worker P.E.B
Workshop Responsible WS sign. 12.01.2005 BL Worker B. L. RPT Radiation protection technician
Health physicist Responsible HF sign. 15.01.2005 HF Health physicist SBJ Worker S.B.J
Waste treatment plant Responsible WTP  [sign. 16.01.2005 HJ Worker H. J SC Worker S.C.
Safety group Responsible SG sign. 16.01.2005 HY Worker H. Y.
Datefor revision: 12 January 2005
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