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i1 General

1.1.1

1.1.2

1.1.3
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This specification establishes resting requirements to
dmonstrate an acceptable level of control of the radiation
hazards Lo persons, properiy nnd the environment that are
associated with the transport of radioactive material in
concrete waste disposal drurs

These conerete waste disposal drums are considered to be
s'rong industrial packages for low-level solid radioactive
materials in terms of Reference 2.1.1. This specification
complies with the testing reqtirements set forth in
R:ference 2.1.1 for this type »f container.

Sould any conflicts arise between this specification and
41y of the reference documen-s, the
Contractor/vVendor/Supplier shall obtain eclarification from
the ESKOM representative befire proceeding with the tests.

1.2 Scope of Supply

1.2.1

1.2.2

Tnis specification defines the gqualification of concrete
waste disposal drums for trar.pcrration.

Thie Contractor/Vendor/Supplic: shall state the results of
tlie tests conducted on the ruicrete waste disposal drums,

1.3 Definitions

1.8.1 Chncrete Waste Disposal Drum
F ve types of concrete drums are used for different types
o waste and different activic. levels.
0.0, I1.D. Thickness Externag. Waste Total
Drum . helight Capacity weight
Type when full
(m) (m) (m) {m) {(m3) (t)
Cl 1,40 1,19 4,15 1,30 A, 360 - 4 to &
C1I 1,40 0,80 d, 30 i 1,3 @2,120 4 to &
CIII 1,490 0,00 D,40 LL,Ie B,840 4 to &
CIV 1,10 8,89 2,15 g VL, ok 3
CII 1,40 a,8d 7, 30* | H, a0 3
filt~ |
er ] -
. _ | S | —

* The thickness of bottcm concrete is #,15 m 1o ullow for the encapsulation of

tall filters.
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(1.3.1 continued)

REFERENCES

The first two types are usaally for medium activity resins
anc concentrate. Type 111 is on.y used for high-activity
wastes (resins).

According to their activity. filters are set either in Type II
Filter drums or in Type IV dr.ams.

Srum drawings are inctuder iy Appendix 8.1,

2.1 The testing methods identified in this specification were adapted
from the fo lowing:

2.1.1

2.1.:

[x™)

2.1.3

2.1.4

INTERFACES

International Atomic Energy 0,e icy Safety Series 6;
R:gulations for the Safe transport of Radioactive Materials,
1273 Revised Edition (as amer ded).

"Speeifications and Drawings for TES Consumables and
Accessories™. KBA 1217 TES #0.@, Rev 1.

“tolid Waste Treatment - TES - System ~ Annual Concrete
D-uv Production”, KBA 2917TKFS 308, Rev 1.

ShOM Technical Specification No. D8G-318-¢@3
"Manufacture of TES Concrete Waste Disposal Drums and the
Sepoly of Filler Materiuzls".

3.1 The concret: waste disposal drums to be tested are representative of

drum types used in the solid waste disprsal system (TES) for Koeberg
Units 1 and 2.

ENVIRONMENTAL CONDITIONS

4.1 ‘Ambient Cornditions

Temperature Min/Max ~29C to o&Y
Pressure Atmospheric
Relative Hunidity 180%

Salt Sea Air
Water Mist and Fo.
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5.0 SERVICE CONDITIONS
Not Applicable
6.0 MATERIALS

The constituent materials of the concrete waste disposal drums are given in
reference 2.1.4,

7.0 TEST PROCEDURE AND VERIFICATION

7.1 A complete series of tests shall be per!l rmed on a prototype of each
drum type.

7.2 The contents of each drum 'ype tested shill simulate as closely as
practicable the expected normal radicac':ve contents.

7.3 Preparation o it Specimen for Tesiing,.

7.3.1 “ich dram shal! be examined herore testing to identify and
record faults or damag- indluwing the following:

Y c¢ivergence from the specification (Reference
2.1.4) or the drawings

(1) defects in construcr.or:
() corrosion or other d torioration, and
{c) distortion of featurcs,
7.3.2 Tae drum type shall be cleart. wpecified.
7.3.8 The external features of the 'rum shall be clearly

icentified so that reference miy be made simply and clearly
feo any part of such specimen.

7.4 Testing the Integrity of Contalnment arnd Shielding

7.4.1 After any of the applicable teésts specified in paragraphs
75 - 7,8, it shall be further demonstrated that the
ir tegrity of the containment. :r of the containment and
shielding. has been retained :» the extent required in
pragraph 7.9 for the drum type tested.
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7.5 Taests for Demonstrating Ability Lo Withstand Normal Conditions of
Transport

7.5.1 The tests are: the water spra. lest, the free drop test, and
t1e compression test. Prototspes of each drum type must
b2 subjected to the free drop test, and the compression
tust, preceded in each case b. the water spray test. One
prototype of each drum type 1iay be used for all the tests,
provided that the requiremerts of paragraph 7.5.2 are
oeplied with.

7.5.2 The time interval between thy conclusion of the water
soray test and the succeeding test shall be such that the
saler has soaked in te the maximum extent, without
aopreciable drying of the exteriur of the specimen. In the
absence of any ovidence to fl e contrary, this interval
shall be taken to be about tno hours if the water sprayv is
applicd from four directions s imnltaneously. No time
ir.terval should elapse, howey. r, if the water spray is
1oplied from each of the I ur directions consecutively,

7.6 Water Spray "Most

7.6.1 Any waler spray fest shall b: consldered as satisfactory
provided that:

i) The amount of wate” per unit of ground area is
approximately equivilent to a rainfall rate of 5
cm per hour;

() the watcer impinges (pon the specimen at an
angle of approximately 45° from the horizontal;

‘) the water is approx inutely uniformly distributed,
as in a rainfail, ovir the entire surface of the
specimen in *he dircet on of the spray;

(¢) the duration of the spray is at least one hour:

(¢} the orientation of the drum is such that the
effects are expecred to. be the most severe for
the features under nivestigation, and the
specimen is supportcd so that it does not sit in
a pool of water.

7.7 Free Drop Test

7.7.1 Tie specimen shall fall onto (hie target so as to suffer

maximun damage in respect of the safety features to be
tested.
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The height of fall measured from the lowest point of the
drum to the upper surface of th: target shall be not less
tian 1.2 m, except that for drums weighting more than
5309 kg (when full), the hewg .t of fall shall not be less
tian the distance specified be 'os for the applicable drum
weight.

FALL DISTANCE FOR DRUMS (WHEN FULL) WEIGHING MORK
THAN 50060 kg

Doum welght {(when full) Free fall distance

5 @00 to 1O QU
12 008 to 15 Q0O

e
(kg) ﬁ {m)
-
i
{
More than 15 200 '

S 88
W0

. — —— - JURSURN SR

Target for the Drop Tests

77.3.1 The target shall be a flat, horizontal surface of
such a character thit any increase in its
resistance to disple erent of deformation upon
impact hy the specrien would not significantlv
increuse the damag: to the specimen.

7.8 Compression Test

7.8.1

Tae specimen shall be subjectd for a period of 24 h, to a
compressive load equal 1o 1he gieater of the following;

() The equivalent of & times the weight of the
actugl drum;

(1) The equivalent of |90 kg/m2 multiplied by the

_ vertically projected area of the drum. .
The load shall be applied uniforimly to two opposite sides
0y the specimen, one of which shall be the base on which
the drum would norraaliy stan i,

7.9 Acceptance Criteria

7.9.1

T1e activity level on the out¢ide surface of the drum being
tusted shall not exceed 206 11remn/h dose rate following any
¢ the aforementioned tests.
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7.1¢ Final Repori

7.19.1

7.10.2

7.14.3

8.6 APPENDICES
8.1 Figures
(a)
(b)
(e)
(d)
8.2 Tables

Table 1

Fach druam type tested shall have a Summary Report sheet
completed (Table 1, Appendix 8.2).

The KSKOM Engineer shall st4le on the Summary REport
sneet any special conditions. These special conditions
uld inelude particular acceptance criteria, free fall
distance, etc.

The results stated on the Summary Report sheet will be
reviewed by the cognizant ESKOM Engineer to determine the
drum's acceptability for use at Koeberg.

Figure 1 " Type Drum,
Fogure 2 CIT Type Druw
¥ gure 3 CIH! Type Drum
F gure 4 CIV  Type Drum

Sununary Report Sheet
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APPENDIX 8.2
TABLE 1
SUMMARY REPORT SHUET

I. DRUM TYPE: o

H DIMENSIONS: }
@.D. (m): .
[.D. (m): —

Thickness (m):

External Height (m)

Total Weight When Full (Kg):

Other observations regarding drum condition:

111 WATER SPRAY TEST

Amount of water per unit ground area:

Duration of Sp-ay:

Drum Orientation:

Observations (sur'ace activity level, etc¢.):

[V FREE DROP TEST:

Height of Fall:

Drum Orientatioyn.

Observations (surface activity, drum conditior, ete.):
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APPENDIX 8.2
TABLLE 1
SUMMARY REPORT SHZET
v COMPRESSION TEST:

Compressive Load (kg)

Duration of Test (hrs):

Orientation of Drum:

Observations {surface activity level. drii -ondition, ete.):

VI GENERAL COMMEN I'S ‘OBSERVATIONS

Prepared by: ] Date
Witnessed by: __ hute
Reviewed by: L:te

Approved by: I ite:




