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Other Waste

Reference: Brenk Report FKZ 02 S 7452-0
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“‘“gmk‘
‘ Expected Volume of Radioaktive Waste

... IS In general determinded by

 type and quality of construction
materials

 quality of the used nuclear fuel
* age of the plant

» operational history

- availability of clearance levels
for materials



Volumes of LLW and ILW from Reactor
Operations and Decommissioning in m?®
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Country Canada Germany Sweden United States
Size and type of | 4 x515MWe | 1.200 MWe | 800 MWe | 900 MWe [1.000MWe| 1.000 MWe | 1.000 MWe
reactor PHWR PWR BWR PWR BWR PWR BWR
waste from 25-year - - _
operations*v o o0 oo | Sooos | 6300 | 7500 | 21.700 | 40.000
Decommissioning
10.000 6.900 12.400 6.700 15.000 15.200 16.300
wastes
Total wastes*
(operations and | ‘S ey | o0 | 13.000 | 22500 | 36900 | 56.300
decommissioning)
Decommissioning
wastes as a fraction 0.3-0.6 04-05 04-0.7 0.5 0.7 04 0.3
of total waste

* Ranges in some estimates indicate the conceivable effect of possible incineration and compaction treatments.
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‘““ Major Primary Waste Stream

e Burnable wastes (protective clothing, wood from ventilated hoods,
laboratory furniture...)

e Low to High level massive metallic wastes (reactor internals, reactor
pressure vessel, primary pumps, reservoirs, valves, structural
materials...)

e Low to High level super-compactable metallic wastes (same sources as
above plus e.g. electric cables, light supports, instrumentation...)

e Massive concrete wastes from slightly activated or contaminated slabs,
floors, shielding walls, room walls...

e Concrete and bricks super-compactable rubble from demolition
activities of activated or contaminated materials.

e Sludges from deposits in reservoirs and liquid sumps.

¢ Light non metallic super-compactable materials (isolation, asbestos...)

e Special waste such as contaminated lead bricks and shielding.
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Non-hazardous

Release for

Re-use Conventional
Dump
Melting
Deconta-
mination
Re-use Refuse Disposal

Site




‘“\\“““‘ Definitions and working steps during
treatment of material

material arising during decommissioning

checking if reuse or recycling is possible b

T

conditioning raw waste

pretreatment: incineration, shredding, evaporation, etc.

interim product

treatment: drying, compaction,cementation, pouring, etc.

waste product

packaging container
waste package
interim storage final disposal

reuse
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‘““ Structure for the treatment of material

reusable materials,
components
]
disposal non-detrimental reuse and recycling
l l
l l l |
as radioactiv conventional reuse recycling
waste
L final disposal domestic waste buildings unrestricted
in geological - dump - - recycling
structures
building waste components recycling
- dump - 1 within the
nuclear field
waste controlled
L incineration - recycling
other type of
L1 disposition




‘“‘\“ﬁ‘““ Decontamination measures for

possible waste streams

contaminated piece
of material economical investigation

1. cost / benefit-analyses

v
measurement or calculation Above release limit

2. risk / benefit-analyses

- T ) negative
of the contamination »| 3. conditioning / storage-analyses
v positive
choice of the appropiate
lower than decontamination process
release limit l
\ 4 A A
decontamination for the decontamination for the decontamination for the
purpose of reuse purpose of recycling purpose of segmentation
\4 \ 4 \ 4
measurement of measurement of measurement of
decontamination success decontamination success decontamination success
A\ 4 Y \ 4
.| material can be reused ? no | material can be reused ? no | Conditioning and P
g " g packaging A
yes l yes l l
reuse recycling disposal as final disposal

9 conventional
waste
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‘\\\\“““ Example: KRB A Q




Initial Status
Radioactivity Mass
A, 99 % 1%
1% 99 %
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‘\“‘ Material Balance at KRB A
> 7,075 Mg 1708 Mg
Steel 5,348 Mg steel
67% 58%

Non-

Concrete

h ferrous
N & rubl1)|gso;| metals Concrgte
onferrous ° 19, & rubbish

metals 4%, Others 10% Others 6% 35%

Status: 30.06.02 12 FHO108e




Material Flow during Decommissioning

systems +
components

operating material

-

tools

/)

post-dismantling

decontamination

I

free release

recycling
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waste
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Factors for Material Management




Disposal or Recycling ?

preliminary effort for final storage
100 Yo o o e

| concrete ||

FH0213b
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Mass Flow of contaminated Material

at KRB A

Total: 10,000 Mg
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[l Free Release

B Controlled Release

B Waste

FH0002d




\“\“ﬁ‘“‘ Example for contaminated material:
‘ Ice-Sawing of a Steam Generator

%

1 Secondary steam generator
2 Band Saw

3 Guide Rail

4 Place of Cut
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\““gmk‘
‘ Material Balance of a Steam Generator

[ Free
Il Controlled
Shell parts recycling
35 tons B Waste (30 %)

Water steam
seperator

3.5 tons Tube plate

9.2 tons

Heat exchanger
15.3 tons



Mass (Mg)

80

70
60 -
50 -
40
30 -

20

10 +

Recycling Campagne for Electric Cables

Total Mass:
97 Mg

I Copper
|:| Filter Dust

I Plastics

Unrestricted Waste Landfill
Release 74% 18% 8% FHo1940
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‘“‘“ﬁ‘“‘ Example for activated Material:

Decommissioning of RPV Internals
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* 1976 replaced
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Co-60
[Ba/g]

E+02 E+03 E+04 E+05 E+06 E+07 E+08 E+09

E+01

0

ERAM (200- or 400-I-drums)

KONRAD (onion cast container)

FH0248
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Total weight
20 Mg

Wall thickness
150 mm

Container for Final Storage

Mosaik Type |l

Container Type VI

"Onion" cast container

Dimensions [m]

21.06x1.5=1.3 m?

20x1.6x1.7=54md

2.0x1.6x0.85=2.7 m?

Load volume [m?]
Dead weight [Mg]
Max. payload [Mg]

0.5
6.0

3.1
18.3

-

1.2
10.8

.
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‘\“‘ New Waste Container

-- -
——————
SR -
- -
IIIII
- -
g o
------
-

a T e
Container Typ VI 5 : [

New waste container
1600
~——— 2000 —»/ max. 20 tons

Payload volume 1.2 m3

Payload 9.2 tons

FHO106e
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Waste Conditioning Methods

Material

Possible Treatment

Internal Packaging
and Transportation

External Packaging
and Transportation

mixed material,
e.g cable, electric

(super-) compaction

pellets

container for pellets
(suitable for final

components, small disposal)
parts
metallic components measurements for small containers
unrestricted release (boxes) Container
decontamination
melting 200-1 drums
final disposal small containers container for final
(boxes) disposal
isolation material (super-) compaction pellets container for pellets

(suitable
for final disposal)

concrete: decontamination

blocks, debris release small container ]gon;te(]:;ner (sull)table for
_ _ inal disposa
final disposal

secondary wastes:
protection cloths, foils,
etc.

incineration or similar
processes

bags

container for final
disposal (after super-
compaction of ashes)
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In-drum Compactor

%




Burnable Waste Compactor
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FAKIR - Supercompactor

Aufbau
Construction

/ —_—t— i i g
Ji uli'_'_..... vl : .
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| Vi,
|.... ca. 10 000 mm
FAKIR 1 Auswurfseite 5 PreBkammer 9 Hydraulikaggregat
Hochdruck-Hydraulikpresse zur Exit Compaction chamber Hyﬂraf..mﬂ systen and controls
Volumenreduzierung von leicht 2 Schiebetiir 6 Kippvorrichtung 10 Hydraulikzylinder
kontaminierten festen Abfillen Sliding door Tipping device Hydraulic cylinder
FAKIR 3 Schwenkbarer Kran 7 Einfulltrichter 11 PreGstempel
Hydraulic Super Compactor for Jib crane Charger
the volume reduction of slightly 4 Greifer 8 Arbeitsbiihne

confaminated solid waste

Grab Working platform
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‘\“‘ FAKIR - Supercompactor
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FAKIR - Supercompactor
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PETRA - Pellet Drying Plant




