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Comments by the editor:

Taking into account the meaning and usage of auxiliary verbs in the German language, in this translation the following
agreements are effective:
shall indicates a mandatory requirement,

shall basically is used in the case of mandatory requirements to which specific exceptions (and only those!)
are permitted. It is a requirement of the KTA that these exceptions - other than those in the
case of shall normally - are specified in the text of the Safety Standard,

shall normally indicates a requirement to which exceptions are allowed. However, the exceptions used,
shall be substantiated during the licensing procedure,

should indicates a recommendation or an example of good practice,

may indicates an acceptable or permissible method within the scope of this Safety Standard.



Basic Principles

(1) The safety standards of the Nuclear Safety Standards
Commission (KTA) have the task of specifying those safety-re-
lated requirements which shall be met with regard to precau-
tions to be taken in accordance with the state of science and
technology against damage arising from the construction and
operation of the plant (Sec. 7 para. 2 subpara. 3 Atomic Energy
Act - AtG) in order to attain the protective goals specified in the
Atomic Energy Act (AtG), in the Radiological Protection Law
(StrISchG) as well as the Radiological Protection Ordinance
(StrISchV) and further detailed in the Safety Requirements for
Nuclear Power Plants (SiAnf) as well as in the Interpretations
on the Safety Requirements for Nuclear Power Plants (Interpre-
tations of SiAnf).

(2) The licensing requirements pursuant to Sec. 7 AtG regard-
ing the construction and operation of the plant are fulfilled by the
facilities intended for the retaining of solid, liquid and gaseous
substances in the planned enclosures, for the handling and the
controlled transportation of the radioactive substances within the
plant as well as for the transfer of radioactive substances via the
planned paths. Safety standards of the series KTA 3600 specify
the safety requirements for these facilities.

(3) The present safety standard contains requirements serv-
ing the purpose of fulfilling the protective goals of StrISchG per-
taining to the technical facilities and additional administrative
measures regarding storage, handling as well as plant-internal
transportation of radioactive substances with the exception of
fuel assemblies, as well as to the design of the civil structures
and installations.

(4) Requirements with respect to fire protection are specified
in the three parts of safety standard KTA 2101.

(5) Products to be released from the plant are subject to the
conditions derived from the legal regulations for the transporta-
tion of hazardous materials as well as from the currently appli-
cable acceptance criteria of the receiving party.

(6) Requirements regarding the accounting system for radio-
active waste are specified in Sec. 2 AtEV.

(7) Requirements with respect to the interim storage of radioac-
tive waste with a negligible heat generation are specified in the sim-
ilarly titted ESK-Ordinance (revised version of June 10, 2013).

1 Scope

(1) This safety standard applies to the storage, handling as
well as plant-internal transportation and transfer of
a) radioactive substances intended for waste management,
e.g.,
aa) solid radioactive waste,
ab) liquid radioactive waste in as far as they do not fall un-
der the scope of safety standard KTA 3603,

ac) radioactive substances intended for clearance pursuant
to Secs. 31 through 42 StrISchV

as well as

b) radioactive components and component parts planned to be
dismantled and re-installed with the exception of fuel as-
semblies and activated components in the reactor pressure
vessel,

c) radioactively contaminated tools and equipment,
d) radioactivity sources

on the site of nuclear power plants with light-water reactors
whereby the path leading to the transfer, reuse or waste man-
agement is comprised of partial processes.

(2) Radioactive substances intended for waste management
however, for which the paths for utilization or waste manage-
ment have not yet been specified, shall be subject to the same
requirements as waste.
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2 Definitions
(1) Waste, radioactive

Radioactive waste are radioactive substances that shall be dis-
posed of in an orderly way.

(2) Waste container

Container for receiving waste products (e.g., barrel, concrete
container, cast-iron container, container).

(3) Waste product

Waste product is the processed radioactive waste without pack-
aging and waste container.

(4) Liquid radioactive waste

Liquid radioactive waste that shall be disposed of include the
following liquids

a) contaminated consumable liquids (e.g., oils, hydraulic flu-
ids, cleaning agents and solvents, acids and lye)

and

b) radioactive concentrates in liquid form from the facilities for
the handling and treatment of radioactively contaminated
water (e.g., evaporator concentrates, filter residues from a
mechanical filtration, used up ion-exchanger resin).

(5) Package

A package — for the purpose of the present safety standard — is
the unit of container and radioactive substance, independent of
the processing condition of the substance.

(6) Hot workshop

A hot workshop is a workshop specified to be used for working
on radioactive parts that possess a license pursuant to Sec. 12
StrISchG for their handling and treatment.

(7) Mobile conditioning facilities

Mobile conditioning facilities are closed process-oriented sys-
tems with defined interfaces. They are used for the discontinu-
ous, i.e. campaign-oriented processing of raw waste or interme-
diary products that thus become waste products suited for in-
termediate or final storage. Such facilities are individually as-
sembled for the respective conditioning campaign in a nuclear
power plant and will be removed after conclusion of the cam-
paign.

(8) Storing

Storing is the short- or longer-term storage of radioactive sub-
stances independent of the place of work activity. For the pur-
pose of the present safety standard, a differentiation is made
between short-term storing (usually less than or equal to 12
months) and longer-term storing (longer than 12 months)

a) In case of short-term storing the storage of radioactive sub-
stances is not the focus of the partial process but rather part
of another partial process.

b) In case of longer-term storing the storage of radioactive sub-
stances is the primary goal of a partial process.

Note:

German practice has it that various terms are used synonymously
to “storing” to better describe the objective of storing, e.g., to buffer,
to stow, to make available, to prepare for transportation, to keep in
a safe place, to let decay, to put into interim storage. For the pur-
pose of the present safety standard, the term “storing” is restricted
to meaning short-term and longer-term storage.

(9) Radioactive sources

Radioactive sources are — for the purpose of the present safety
standard — sealed or unsealed radioactive substances pursuant
to Sec. 5 StrISchG, that are used for different purposes of test-
ing in the nuclear power plant.
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(10) Process / partial process

The process of waste management of radioactive substances
is the sum of all partial processes and constitutes the entire path
from the generating of the radioactive substance to the waste
management objective. For the purpose of the present safety
standard, a partial process is the objective-oriented treatment
of radioactive substances directed toward the waste manage-
ment objective, whereby storing is one of the individual partial
processes.

Note:

Partial processes are, e.g., handling, putting into interim storage,
storage, treatment and transportation of radioactive substances.

(11) Collection

Collection is the selective removal of those substances not re-
quired anymore in the individual work process, possibly directly
at the location where and time when the substances accumu-
late.

(12) Sorting

Sorting is the selective separation of substance streams ac-
cording to the criteria of their later use, processing and respec-
tive waste management objective.

(13) Interim storage locations for solid radioactive sub-
stances

Interim storage locations for solid radioactive substances (“in-
terim storage locations” for short in the present safety standard)
are compartments, or areas in compartments, where the con-
tainers with collected solid radioactive waste and the radioac-
tive components and component parts as well as radioactively
contaminated tools and equipment are stored until further han-
dling and treatment.

(14) Packaging

Packaging is the insertion of a radioactive substance or a waste
product into a container.

Note:
In Traffic Law, packaging is defined as the creation of a package.

3 Handling and Storage of Solid Radioactive Sub-
stances Intended for Waste management

Note:
To explain the text of the present safety standard, the handling and

treatment of solid radioactive substances is visualized schemati-
cally in Figure 3-1.

31 Collection

(1) Any unsealed solid radioactive substance shall be col-
lected. Collection should be carried out such that, under con-
sideration of the necessary operating procedures and planned
ways of waste management, the later sorting efforts are mini-
mized.

(2) Substances intended for clearance pursuant to Secs. 31
through 42 StrISchV shall be collected and stored separately to
avoid contamination.

(38) Containers for the storage of solid waste shall enclose this
waste such that any release is prevented under normal-opera-
tional loads.

Note:

Suitable containers can be, e.g., plastic bags, buckets, pots, bar-
rels.

(4) The openings of the containers for the containment of
solid waste shall be designed such that, even during filling of
the containers, contamination is prevented as far as possible.

(5) The containers for storing solid waste shall be dimen-
sioned and designed such that the collected waste can be in-
troduced to further processing with the lowest possible number
of handling steps.

(6) The containers for storing solid waste shall normally be
located close to the place where these waste are created or
accumulate.

(7) The containers for the containment of solid radioactive
substances shall be visibly marked as such.
Note:

The marking can consist, e.g., of a sign saying, “Radioactive
Waste”.

(8) The dose rate emitted from the collected waste shall be
monitored. If it becomes necessary, suitable radiation protec-
tion measures shall be provided (e.g., transfer to an interim stor-
age location, setting up of shielding, cordoning off) and current
dose rate values shall be posted.

(9) The collection of combustible substances shall be carried
out observing the required fire protection measures specified in
safety standard KTA 2101.3 (e.g., encapsulating the fire load
within metallic collection containers).

(10) As soon as operating procedures allow, filled up contain-
ers for storing solid waste shall be removed and, if necessary,
replaced by empty ones.

(11) Unless the content of filled up solid waste containers is
immediately subjected to further handling and treatment, the
containers shall be marked on the surface of the container with
respect to the type of solid waste, the dose rate and the date
the dose rate was measured.

3.2  Interim Storage Location for Solid Radioactive Waste

(1) The solid radioactive waste or the radioactive components
and component parts collected in containers as well as radio-
actively contaminated tools and equipment shall be stored at an
interim storage location until their further handling and treat-
ment.

(2) Interim storage locations shall, basically, be located in a
controlled area. Interim storage locations shall be connected to
an air conditioning facility that, during specified normal opera-
tion, is suited for the controlled discharge or retention of radio-
active substances. Filled in suitable containers, the waste may,
temporarily, also be stored in the supervised area, provided, the
containers are designed such that radioactive substances can-
not be inadvertently released.

(3) The useable storage area in the interim storage locations
shall be dimensioned such that they are sufficient for storing the
increased volume of solid waste briefly occurring during speci-
fied normal operation.

(4) The interim storage locations shall normally be conven-
iently located with regard to delivery and processing of the col-
lected solid waste.

(5) The load capacity of the interim storage location floor shall
be designed for a load per unit area of at least 10 kN/m? and,
additionally for temporary shielding, for a load per unit length of
at least 10 kN/m for a maximum length of 5 meters at the least
favorable location.

(6) Interim storage locations shall be provided with the nec-
essary auxiliary equipment for the storage and transportation
(e.g., storage racks, lifting equipment, forklifts) that would help
to keep the radiation exposure of the personnel as low as pos-
sible.

(7) A remote-controlled loading and unloading of interim stor-
age locations shall be monitored by optical and, if necessary,
additional acoustical means.



(8) Interim storage locations shall normally be designed and
furnished such that they can be easily decontaminated.

(9) The dose rate in interim storage locations shall be moni-
tored.

(10) Interim storage locations shall be cordoned off and
marked as being an interim storage location. It shall normally
be possible to lock up the interim storage location. In addition
to the information required pursuant to Sec. 85 para. (1)
StrISchV, the marking shall normally also list the following
points:

a) identification of the compartment,

b) dose rate at the door or at the cordon,

c) if necessary, notice regarding contamination,
d) pointin time of the measurements.

3.3 Handling and Treatment

(1) After collection or storage, it shall be checked whether a
further handling and treatment of the radioactive substances is
required. The objectives can be:

a) preparation for conditioning,

b) longer-term storage in the nuclear power plant,

c) transfer into an interim storage facility or a federal repository,
d) clearance pursuant to Secs. 31 through 42 StriSchV.

(2) The handling and treatment methods shall be pursuant to
the requirements of the product control regarding storage in a
federal repository, with the requirements regarding interim stor-
age or with the requirements regarding clearance pursuant to
Secs. 31 through 42 StrlSchV.

(3) The handling and treatment of radioactive waste may be
carried out with stationary or mobile facilities. As far as applica-
ble, these facilities shall meet the following requirements:

a) sufficient size of the set-up location,

b) supply of operating media (e.g., electrical power, water,
pressurized air),

c) integration into the wastewater and vent air systems,
d) radiological requirements (e.g., dose rate limit),
e) acceptance and function tests prior to commissioning.

Note:

Requirements that are independent of the set-up location of the mo-
bile handling and treatment facilities may be specified in an individ-
ual handling license pursuant to Sec. 12 StrISchG.

(4) The facilities for sorting, shredding, densifying, compact-
ing, drying, embedding into matrices, packaging, etc., shall be
operated inside a controlled area. The spatial and logistical
framework regarding the delivery and removal transportation of
waste, and the allocation of waste and waste products shall be
specified taking the radiation exposure of the personnel into
consideration.

(5) Controlled area compartments in which these facilities are
operated shall be connected to an air conditioning facility.

(6) A localized exhaust shall be provided if radioactivity can
be inadvertently released to the room air during handling and
treatment of waste, especially during densifying, compacting
and drying.

(7) With regard to the characteristics of the waste products
relevant to a final or intermediate storage, the corresponding
process parameters (e.g., pressure, temperature, condensate
volume) shall be documented over the course of the handling
and treatment process.

(8) The design and operation of drying facilities shall take the
fire and explosion hazards into account.
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(9) The compartment and the facilities for packaging shall
normally be designed such that they can be easily decontami-
nated.

(10) During packaging of solid waste, care shall be taken that
none of the specified limit values for the following are exceeded:

a) radioactivity inventory at the time of transfer to the receiving
partyl

b) mass of a filled container, and

c) dose rate at the specified distances.

(11) Before and during work in compartments where solid
waste is handled and treated, the radioactivity concentration
in the room air and the dose rate shall be measured. The ra-
dioactivity concentration may be measured by collecting dust
specimens and, subsequently, evaluating them in a labora-
tory.

(12) If it is to be expected that gases, heat or corrosive sub-
stances develop in the solid waste, then either the packaging
shall be delayed until an inadmissible damage or distortion of
the container can be excluded, or pressure relieving measures
(e.g., sintered metal filters) shall be provided, or suitable con-
tainer types shall be used.

(13) The handling and treatment of radioactive substances in-
tended for clearance pursuant to Secs. 31 through 42 StrISchV
by abrasive procedures (e.g., high-pressure water jetting, and
dry ice or sand blasting) and by chemical pickling shall be car-
ried out in controlled areas. Decay storage, allocation storage
for the release measurement, and the release measurement it-
self may be carried out in supervised areas.

(14) In the case of radioactive substances that are intended for
clearance pursuant to Secs. 31 through 42 StriSchV only after
a decay storage, the expected duration of the storage shall be
determined and specified.

3.4  Storage

(1) Solid waste shall be stored in an on-site waste storage fa-
cility until their further handling and treatment, or until their
transfer to an external interim storage facility or to a federal re-
pository.

(2) Waste storage facilities shall be designed or equipped
such that the waste can be stored according to their respective
categories.

Note:

The categories are specified according to respective operational
aspects with possible criteria being, e.g., the dose rate at the sur-
face, the activity content, the storing duration or the decay behavior.

(3) Waste storage facilities shall be designed and equipped
such that the storing and removal from storage of each waste
category is possible and unhindered with the planned transport
equipment.

(4) Within the framework of general planning of a nuclear
power plant, waste storage facilities shall be conveniently lo-
cated with regard to delivery and removal transportation of the
waste.

(5) The regular loading and unloading of a waste storage fa-
cility for solid waste shall normally be carried out by remote-
controlled means if the entire waste storage facility must be cat-
egorized as exclusion area.

(6) The remote-controlled means for loading and unloading of
waste storage facilities shall be monitored by optical and, if nec-
essary, additional acoustical means.

(7) If waste storage facilities are not loaded by remote-con-
trolled means they shall be designed such that they can be par-
titioned off using mobile shield walls.
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(8) The load capacity of the waste storage facility flooring
shall be designed for a loading from the items to be stored and
from the means of transportation involved. If shielding
measures are required in operationally accessible waste stor-
age facilities, the design shall take an additional load per unit
length of at least 10 kN/m for a maximum length of 5 meters at
the least favorable location into account.

(9) Floors, walls and the furnishings of waste storage facilities
shall normally be designed such that they can be easily decon-
taminated. The floor screed and the coating of the flooring in
the waste storage facility shall be sufficiently resistant to pres-
sure and abrasion.

(10) Waste storage facilities shall be protected against inward
water seepage.

(11) Waste storage facilities shall normally contain only such
furnishings, components or equipment that are required in car-
rying out the storing, handling and transportation tasks or that
are required for fire protection of the storage facility.

(12) Waste storage facilities shall be connected to an air con-
ditioning facility unless it can be ensured that, due to the pack-
aging of the waste, a release of radioactive substances can be
ruled out.

(13) General planning shall ensure that maintenance tasks
within waste storage facilities can be kept at a minimum.

(14) The solid waste stored in a waste storage facility shall be
secured against tilting and rolling.

(15) Waste storage facilities shall be kept locked. Only author-
ized personnel may be allowed to access these facilities.

(16) The design of the containers for longer-term storage of
solid radioactive waste, and their materials (possibly, corrosion
protection) shall, for the specified duration of storage, be such
that the manageability of the packages is not impaired and that
any release of radioactive substances is prevented.

(17) The containers to be stored in the waste storage facility
shall be clearly, durably and visibly marked. In addition to the
information required for the waste pursuant to Appendix Part B
of AtEV, the marking shall also list the following points:

a) date of having been placed into storage,

b) storage position, and

c) name of the person responsible regarding this information.

Note:
Usual practice is a numeric marking in connection with a written
account.

(18) Written accounts shall be kept on all procedures relating
to storage and removal from storage.

Note:

Insofar as requirements ensue from the electronic record system
pursuant to Sec. 2 AtEV, these shall be taken into account.

Removal
transportation, and
. further processin
Storage of Processing of Waste storage P 9
. liquid wastes | liquid wastes facility
From cleaning I
and processing —»| A 4
facilities Transfer
. 4 A
Interim Sorting,
» storage location »  shredding,
for solid wastes compaction B
= e
collecting " . N
locations : Packaging |« > storage
" i 1.
Storage location Storage for contaminated
for components o tools and reusable
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parts component parts
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In-plant reuse of ‘
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repaired parts <

Figure 3-1: Schematic flow diagram of handling, of storage and transfer
(In an actual facility, not all of the shown stations and connections need to be realized.)



4 Handling and Storage of Liquid Radioactive Sub-
stances Intended for Waste management

Note:

To explain the text of the present safety standard, the handling and
treatment of liquid radioactive substances is visualized schemati-
cally in Figure 3-1.

41 Collecting

(1) Liquid radioactive waste, at the time of their production
shall without delay, be transferred separated by their waste type
into the respective containers.

(2) The following types of liquid waste shall normally be
stored separated from each other:

a) evaporator concentrates,

b) filter residues and ion-exchanger,

c) waste oil,

d) organic solvents, and

e) other liquid radioactive waste.

(3) Substances that are intended for clearance pursuant to
Secs. 31 through 42 StriSchV shall be collected and stored sep-

arately from radioactive waste in order to prevent any decon-
tamination.

4.2

(1) The selected materials — also for the linings, membranes
and seals — shall withstand the operating loads (e.g., from me-
chanical, thermal and chemical loads as well as from ionizing
radiation). In the case of materials sensitive to aging, the tem-
poral behaviour shall be accounted for.

Collection and Storage Containers

(2) The containers shall be designed and constructed with a
view to their ability to be decontaminated (e.g., choice of mate-
rials, accessibility).

(3) The containers shall be designed and constructed or
equipped such that, outside of the container compartments, at
least their fluid levels are detectable and the maximum permis-
sible fluid levels are displayed.

(4) Containers used for collecting liquid radioactive waste that
are not located in container compartments and are designed
and constructed as specified under paragraph (1) of Section 4.4
shall be located in drain pans such that any liquid leakage pos-
sibly occurring during filling can be retained. Monitoring equip-
ment shall be installed if the drain pan cannot take up the full
volume of the container.

(5) The capacity of the containers shall be dimensioned such
that it is sufficient even for the normal operationally briefly oc-
curring increased volume of liquid radioactive waste. Table 4-1
lists the minimum required number of the different containers
and their overall volumes taking this requirement into account.

(6) Containers for concentrates shall,
equipped with

in particular, be

a) circulation equipment,

specimen removal connections,

level indicators and alarm equipment,

safety device against overfilling,

interlocking of the filing and the release nozzles,

f) gas exhaust equipment,

g) overrun device into another storage container, and
h) connections for flushing.

In the case of mechanical agitators, the penetrations of the ro-
tating parts shall be located above the highest possible fluid
level.
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Minimum Number / Overall Volume (m®)
of the Containers
Type of Waste BWR
PWR Condensate Condensate
polishing with | polishing with
powdered resin bead resin
Evaporator 2/30 2 /200
residues
Filter residues, 3/100 27120 2760
low level
Filter residues,
intermediate 2/30 2/30
level
lon exchanger 2/16 pontalngd in 2/202
resin filter residues
Waste oil V 1/0.2 1/1
Orga”mc solvents 1702 1702

" mobile container; the specified container capacity is applicable,
provided, regular waste management is possible.

2 Taking the decay tank in the condensate demineralizing system
into account, the entire resin filling of the ion exchanger can be
removed. There is no operational limit to the working life of this
type of ion exchanger.

Table 4-1:  Minimum values for the number of containers
and their capacity for different liquid radioactive
waste in a nuclear power plant with an electric

power of 1300 MW

(7) The number of connecting nozzles on the containers be-
low the fluid level shall be limited to the number required for
process-technological reasons.

(8) It shall be possible to completely empty the containers.

(9) The normal-operational emptying of stationary containers
shall normally not be possible by gravitational flow.

(10) Mobile containers shall be designed and constructed such
that an easy and contamination-free handling and emptying of
these containers is possible.

(11) All mobile containers provided shall be marked indicating
for which type of the radioactive liquids specified under para-
graph (2) of Section 4.1 they are intended.

(12) It shall be possible to lock mobile containers.

(13) Filled-up mobile containers shall immediately be brought
away for further storage or handling and, if necessary, be re-
placed by empty containers.

(14) Filled-up mobile containers shall be clearly, durably and
visibly marked. On the basis of this marking it shall be possible
to ascertain the following information:

a) type of liquid, and radioactivity of the major contributing ra-
dionuclides,

b) amount of the liquid,

c) dose rate at the surface of the container as well as at a dis-
tance of 1 meter from the surface at the point in time the
container was put into storage,

d) beginning date of storage,

e) name of the person responsible with regard to this infor-
mation.
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(15) Stationary containers shall have a separate exhaust from
that of the room air. This gas vent system shall be equipped to
hold back radioactive substances.

4.3  Valves, Pumps and Pipelines

(1) Valves, pumps and pipelines shall normally, if necessary
offer the possibility to arrange additional shielding around them
without this shielding becoming a major impediment or re-
striction to other handling processes.

(2) The liquids may only be conveyed in abrasion- and corro-
sion-resistant stationary pipelines with smooth inner surfaces.
The pipelines of the transfer systems for filling the transporta-
tion vessels do not have to be stationary.

(3) Components for the conveyance of radioactive liquids
shall normally be physically separated from conveyance sys-
tems for non-radioactive liquids, provided, the latter are not re-
quired for the operation of the former components.

(4) Systems shall be controlled such that an inadvertent
transfer of radioactive liquid waste into other systems is pre-
vented.

(5) It shall be possible to flush and completely empty the pipe-
lines. Dead flow zones shall normally be avoided.

(6) Valves, pumps and pipelines shall be designed such that
precipitations and crystallizations from radioactive liquids are
prevented from settling.

(7) Valves that handle suspensions of solid substances shall
normally have smooth transitions; their function shall be en-
sured even for a high content of solid substances.

44  Compartments for Containers

(1) Containerized liquid radioactive waste may only be stored
in compartments provided for this purpose. These compart-
ments shall be located inside a controlled area.

(2) Records shall be kept on the stored liquid radioactive
waste. These records shall also contain information regarding
the storage location.

(3) Container compartments shall be equipped with suffi-
ciently inclined leak tight drain pans that are dimensioned to be
able to hold the content of the largest container. Corresponding
monitoring equipment shall signal any accumulation of liquids
in the drain pans. Containers that are separated by shield walls
may be stored together in a single drain pan.

(4) The emptying of the drain pans by gravitational flow is not
admissible.

(5) Only one stationary container may be located in a con-
tainer compartment intended for evaporator concentrates, filter
residues and ion-exchanger resins.

(6) Pumps shall be provided that make it possible to pump
the liquids accumulated in drain pans into other suitable con-
tainers.

(7) The containers shall be spatially arranged such that they
can be subjected to visual examination, even if monitoring
equipment is provided.

(8) Container compartments shall be dimensioned such that
there is sufficient freedom of movement for performing mainte-
nance tasks.

(9) Container compartments shall be connected to an air con-
ditioning facility that is suited for a controlled release or reten-
tion for radioactive substances during specified normal opera-
tion.

(10) Only necessary pipelines and valves or equipment shall
normally be installed in container compartments that are

needed in the individual compartments for the safe storage or
transfer procedures.

(11) Walls and floors of the container compartments shall nor-
mally be designed such that they can be easily decontami-
nated.

4.5 Handling and Treatment

(1) The handling and treatment of liquid radioactive waste
shall be carried out with stationary conditioning facilities or, in
the case of individual conditioning campaigns, with specially in-
stalled mobile facilities. The handling and treatment goals may
be:

a) preparation for the conditioning,
b) longer-term storage in the nuclear power plant,

c) transfer into an interim storage facility or federal repository,
or

d) clearance pursuant to Secs. 31 through 42 StrISchV.

(2) The methods for handling and treatment shall be tuned to
the requirements of product control in the federal repository, to
the requirements of interim storage or to the requirements re-
garding clearance pursuant to Secs. 31 through 42 StrISchV.

(3) The following requirements apply to handling and treat-
ment in stationary or mobile facilities:

a) sufficient size of the set-up location,

b) supply of operating media (e.g., power, water, pressurized
air) in conformance with the needs,

c) integration into the wastewater and vent air systems,

d) radiological requirements (e.g., limitation of the dose rate),
and

e) acceptance and function tests prior to commissioning.

Note:

Requirements that are independent of the set-up location of the mo-
bile handling and treatment facilities may be specified in an individ-
ual handling license pursuant to Sec. 12 StrISchG.

(4) Facilities for the drying, solidifying, dehydrating, embed-
ding into matrices, centrifuging, decanting, etc., of liquid radio-
active waste shall be operated inside a controlled area. The
spatial and logistical framework regarding the waste delivery
and removal transportation, the allocation of the waste and
waste products shall be specified taking the radiation exposure
of the personnel into consideration.

(5) A localized exhaust shall be provided if activity can be in-
advertently released to the room air during handling and treat-
ment of waste, especially during drying.

(6) With regard to the characteristics of the waste products rel-
evant to their final or intermediate storage, the corresponding pro-
cess parameters (e.g., pressure, temperature, condensate vol-
ume) shall be documented over the course of the process.

(7) The design and operation of treatment facilities shall take
the fire and explosion hazards onto account.

(8) The facilities and equipment for conditioning shall be de-
signed such that they can be decontaminated. The walls and
flooring of the compartments that house these facilities and
equipment shall normally be such that they can be easily de-
contaminated.

(9) Before and during work in compartments in which liquid
radioactive waste are handled and treated, the activity concen-
tration in the room air and the dose rate shall be monitored.

(10) If it is to be expected that gases, heat or corrosive sub-
stances develop in the waste products from the handling and
treatment of liquid radioactive waste, then either the waste shall



not be packaged before an impermissible damage to, or distor-
tion of, the container can be precluded, or pressure relieving
measures (e.g., sintered metal filters) shall be provided, or suit-
able container types shall be used.

(11) During the packaging of liquid or solidified waste, care
shall be taken that

a) the activity inventory at the time of transfer to the receiving
partyv

b) the mass of a filled container, and

c) the dose rate at the required distances

do not exceed specified limit values.

(12) The handling and treatment as well as the decay storage
for obtaining clearance pursuant to Secs. 31 through 42
StrISchV for the liquid radioactive substances shall normally be
carried in controlled areas.

(13) In the case of radioactive substances that are intended for
clearance pursuant to Secs. 31 through 42 StriSchV only after
a decay storage, the expected duration of decay storage shall
be determined and specified.

5 Handling and Storage of Contaminated Tools, Reusa-
ble Radioactive Components and Component Parts

Note:
In this section, the radioactive components and component parts
concerned are the ones that are dismantled and removed for repair,
inspection or examination and that are replaced by equivalent or
new ones and that are then interim-stored after having been
cleaned (decontaminated) and repaired for future reuse. This in-
cludes equipment that are used inside controlled areas. To explain
the text of the present safety standard, the handling and treatment
of radioactive components and component parts is visualized sche-
matically in Figure 3-1.

5.1 Interim Storage Location for Components and Compo-
nent Parts

(1) At least one interim storage location shall be provided for
storing components and component parts to be subjected to
further handling and treatment. Interim storage locations and
set-down areas may be provided as temporary installations.

(2) Set-down areas shall not interfere with traffic routes and
shall be designed such that any unnecessary radiation expo-
sure of the personnel and inadvertent spreading of contamina-
tion is avoided.

(3) Interim storage locations shall be dimensioned such that
they will be sufficiently large for storing the increased number
of radioactively contaminated components and component
parts briefly occurring during specified normal operation.

(4) The set-down areas for components and component parts
within the interim storage locations shall be designed such that
the required transport and work procedures are not impeded.

(5) The stored components and component parts shall be
clearly, durably and visibly marked. On the basis of this marking
it shall be possible to ascertain the following information:

a) type of the stored component or component part,

b) local dose rate at the surface of the packaging at the point
in time of being placed into storage,

c) notice regarding contamination,

d) date of being placed into storage, and

e) name of the person responsible with regard to this infor-
mation.

(6) The whereabouts of the components and component
parts shall be documented. The information specified under
paragraph (5) shall be included in these records.
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(7) The interim storage locations are, additionally, subject to
the requirements under paragraphs (2) and (5) through (10) of
Section 3.2.

5.2 Decontamination

(1) A special decontamination compartment shall be available
in which components and component parts can be decontami-
nated. It shall be equipped to meet the requirements regarding
effectiveness and method of the decontamination.

(2) The usable surface area of the decontamination compart-
ment shall be sufficient for setting up the necessary decontam-
ination equipment, for performing the decontamination tasks on
the dismantled and removed components and component parts
specified under Section 1, and for set-down areas.

(3) The decontamination compartment shall be chosen and
designed with special regard to transportation, handling, to sec-
ondary waste and accessibility. It shall be located within a con-
trolled area and, in particular, be conveniently located with re-
gard to the hot workshop.

(4) The floor of the decontamination compartment shall be de-
signed for a load per unit area of at least 10 kN/m? and, addi-
tionally, for a load per unit length of at least 10 kN/m for a max-
imum length of 5 meters at the least favorable location.

(5) The floors, walls and ceilings of the decontamination com-
partment shall, and the furnishings shall normally, be such that
they can be easily decontaminated.

(6) The decontamination compartment shall be connected to
an air conditioning facility that is suited for a controlled release
and retention of radioactive substances during specified normal
operation. Localized exhausts shall be provided regarding radi-
oactive fumes and aerosols at the workplaces such that, gen-
erally, the carrying of respiratory protective equipment will not
be required during decontamination activities. The radioactive
fumes and aerosols shall, if necessary (e.g. sand blasting
boxes), be led through air filters of at least group ISO ePM;
greater than or equal 50 % (average efficiency) in accordance
with DIN EN ISO 16890-1 before they are led into the vent air
duct.

(7) The local dose rate and the radioactivity concentration of
the room air in the decontamination compartment shall be mon-
itored at the start and in the course of the work task by station-
ary or mobile measurement devices.

(8) During decontamination, protection equipment (e.g., re-
mote-controlled devices, glove boxes, shielding walls, foil tents)
shall, if necessary, be used if they would help to reduce or pre-
vent radiation exposure of the personnel and inadvertent
spreading of contamination.

(9) After completion of the decontamination tasks, the dose
rate or the residual contamination of the components or com-
ponent parts shall be checked.

5.3  Hot Workshop

(1) A hot workshop shall be provided in which components or
component parts can be worked on and repaired. It shall be lo-
cated within a controlled area and be conveniently located with
regard to the decontamination compartment.

(2) The usable surface area of the hot workshop shall be suf-
ficient for setting up of the equipment necessary for working on
the components and component parts, for performing the work
tasks on the components and component parts, and for set-
down areas.

(3) Protection equipment for reducing radiation exposure and
contamination shall be kept in readiness (e.g., mobile shield
walls, exhaust facilities and a shielded waste collection area).
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(4) Equipment, the operation of which could lead to the re-
lease of dusts, aerosols and fumes, shall be provided with ex-
haust facilities that will effectively prevent a spreading of these
substances such that, generally, the carrying of respiratory pro-
tective equipment will not be required during the work tasks.
The hot workshop and the exhaust facilities shall be connected
to an air conditioning facility that is suited for a controlled re-
lease and retention of radioactive substances during specified
normal operation.

(5) The walls, floors and furnishings of the hot workshop shall
normally be such that they can be easily decontaminated. Sur-
faces of the floors, walls and tables shall be abrasion and pres-
sure resistant with regard to the expected mechanical loading.

(6) The floor of the hot workshop shall be designed for a load
per unit area of at least 10 kN/m? and, additionally, for a load
per unit length of at least 10 kN/m and a maximum length of 5
meters at the least favorable location.

(7) The local dose rate and the radioactivity concentration of
the room air in the hot workshop shall be monitored during the
course of the work task by stationary or mobile measurement
devices.

5.4  Storage

(1) A separate storage location shall be provided for the con-
taminated tools, radioactive components and component parts
that are intended for reuse.

(2) The storage location under paragraph (1) shall meet the
requirements specified under paragraphs (4) through (6) of
Section 5.1 and paragraphs (2) and (5) through (10) of Sec-
tion 3.2.

(38) Deviating from paragraphs (1) and (2), the contaminated
tools, radioactive components and component parts that are in-
tended for reuse may also be stored in suitable containers in a
supervised area, provided, these containers are of such design
that radioactive substances cannot be inadvertently released
from them.

6 Plant-internal Transportation and Transfer of Solid
and Liquid Radioactive Waste and of Radioactive
Components and Component Parts

6.1 Transport Paths

(1) Already during the design stage of a nuclear power plant,
the transport paths shall be specified for such parts that require
lifting equipment and vehicles for their transportation.

(2) The load capacity and the free cross section of the
transport paths shall be dimensioned to suit the expected trans-
ports.

(3) The surfacing of the transport paths shall be sufficiently
resistant to pressure and abrasion in accordance with the me-
chanical loading.

(4) The design of the transport paths shall be such that they
are readily identifiable and accessible. Horizontal transports
shall, as far as possible, be planned to be performed on the
same level.

(5) There shall be no steps along the transport paths. Una-
voidable level differences shall be bridged by low-incline ramps.

(6) It shall be ensured by structural and administrative means
that the transportation procedures can be carried out unhin-
dered and the component parts cannot be damaged.

6.2  Transport Equipment

(1) Transport procedures may only be carried out with corre-
spondingly suited transport equipment.

(2) The transport equipment shall be simple and safe to oper-
ate.

(3) The transport equipment employed in a controlled area
shall normally be such that they can be easily decontami-
nated.

(4) The transport vehicles for travel within controlled areas
shall normally not be equipped with combustion engines.

(5) The transport equipment shall be equipped and dimen-
sioned such that the transported items can be shielded if so re-
quired.

(6) All transport equipment shall be designed such that, in
case of danger, the transport procedure can be quickly inter-
rupted (e.g., mechanical brakes).

(7) The containers for transporting radioactive waste shall be
designed to be able to withstand the loads from normal-opera-
tion transports as specified, including any regularly experienced
disruptions, such that the radioactive substances remain en-
closed.

6.3  Transport Procedure

(1) Operating instructions shall be provided for the transports
in which the transport procedures are specified.

(2) Traffic regulations shall be specified for the transports on
the nuclear power plant site that shall, generally, follow the
Highway Code.

(3) The transported items shall be secured on the transport
equipment against tilting, sliding and falling down.

(4) The transports shall be carried out such that inadvertent
spreading of contamination is avoided as far as possible.

(5) If, in exceptional cases, transports of unshielded or insuf-
ficiently shielded highly radioactive parts are carried out, then
any persons not directly involved with the transport shall be pre-
vented from having access to the transport area.

(6) Once started transport procedures shall normally be com-
pleted without interruption. If unusual conditions make this im-
possible, then the transports shall be carried out sufficiently far
enough that they present no avoidable hindrance to other work
procedures and that the general safety is not impeded. Inter-
rupted transports shall be reported to the radiological protection
officer or to a person authorized by him and shall be completed
as soon as possible.

6.4 Transfer of Radioactive Substances

Note:

The objective of a transfer is the transport into another nuclear
facility. This transport is subject to the corresponding legal regu-
lations to be observed by the transport carrier regarding transpor-
tation of dangerous goods. More extensive requirements for the
transportation of radioactive substances, especially radioactive
waste, are contained in other legal regulations (e.g., AtG, AtEV,
or —in the case of international shipments — EGV 1013). All these
regulations, together with the acceptance criteria of the receiving
party, contribute to defining the extent of the required documen-
tation as well as the correspondingly required administrative pro-
cedures.

(1) The transfer of radioactive substances requires the exam-
ination and the supervision by the radiological protection officer
or by a qualified person authorized by him.

(2) Before the transfer of liquid radioactive waste that are to
be transported in tank vehicles, the volume of the liquid radio-
active waste to be disposed of shall be determined and the ra-
dioactivity of the major contributing radionuclides estimated on
the basis of the records specified under paragraph (2) of Sec-
tion 4.4 or of the measurement of a test specimen taken before
filling the tank vehicle.



6.4.1  Transfer stations for liquid radioactive waste

(1) The transfer stations shall be located within a controlled
area.

(2) Any accessible surface of the transfer stations shall nor-
mally be such that they can be easily decontaminated.

(3) The transfer stations shall be provided with possibilities for
decontamination (e.g., supply connection for demineralized wa-
ter and drain connection for the contaminated water).

(4) Transfer stations for non-packaged liquid radioactive
waste shall, during the transfer and filling procedure, be se-
cured against access from personnel not directly authorized to
perform tasks related to the filling process.

(5) The filling devices of the tank vehicle for non-packaged
liquid waste shall, during the transfer and filling procedure, ba-
sically, be positioned over a leak tight and drainable floor tub.
Alternatively, the tank vehicle or the tank container can be
equipped with corresponding drip-catching devices.

(6) The filling device for non-packaged liquid radioactive
waste shall be equipped with a system that will reliably prevent
an overfilling of the tank vehicle.

(7) The coupling elements from the transfer station to the tank
vehicle shall be equipped with tightly closing valves that can be
opened only after proper coupling has been achieved. The re-
sidual volume between these valves shall be minimized as far
as technically possible minimum.

(8) Connection hoses or connection pipes of the transfer sta-
tion shall be equipped with a drip-catching device. Connection
hoses including their coupling elements and hose clips shall be
dimensioned such that they can be tested at a pressure level
twice the maximum permissible operating pressure.

(9) Equipment shall be provided that can be used to flush the
connection hoses.

(10) Connection hoses including their coupling elements shall,
prior to beginning the filling process, be subjected to a visual
inspection, to a leak tightness test, to a pressure test at the
maximum permissible operating pressure and to a function test.

(11) During filling procedures, the air possibly escaping from
the transport containers shall be led directly to the vent air sys-
tem.

6.4.2 Transport allocation storage

(1) Transport allocation storage serves as buffer storage of
packages until their actual removal transportation. Location for
this storage may be within a supervised area, a controlled area,
in the open or inside buildings.

(2) In areas used for transport allocation storage, it is not ad-
missible to handle non-packaged radioactive substances.

(3) The readied packages in the transport allocation storage
shall be secured by suitable means (e.g., lead seals) against
unnoticed opening.

(4) The areas allocated to the transport allocation storage
shall be equipped with suitable handling equipment, lifting
equipment, etc., to enable an easy transfer of the packages to
the transport vehicle.

7 Handling and Storage of Radioactive Sources
71 Radioactive Sources

The requirements specified under Sections 7.2 through 7.4
shall apply to the following radioactive sources used for calibra-
tion purposes and function tests:
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a) test sources and measurement standards for function test-
ing and for calibrating radiation measurement equipment,

b) radiation sources for radiographic examinations,
c) unsealed radioactive sources such as:

ca) solutions of embedded or non-embedded gamma ray
emitting radionuclides of a known radioactivity concen-
tration for calibrating gamma spectrometers, circuit wa-
ter and wastewater monitoring equipment,

solutions of a known radioactivity concentration for the
radiochemical determination of the separation efficien-
cies for identifying and determining radioactive nuclides
(e.g., wastewater analyses),

gaseous radioactive sources for function testing of de-
lay facilities and for calibrating measurement equip-
ment for monitoring vent air (e.g., krypton 85, xenon
133).

cb

~
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7.2  Handling of Sealed Radioactive Sources

(1) The radioactive sources as well as their storage contain-
ers shall be marked pursuant to Sec. 85 StrlISchV. On the basis
of this marking it shall be possible to ascertain the following in-
formation:

a) type of the radioactive substance (name of nuclide),
b) activity and point in time of when it was determined.

(2) The source may only be transported in containers speci-
fied for this transport.

(3) Any work on the leak-tight enclosure that could possibly
damage the enclosure is not admissible.

(4) Any damage or loss shall immediately be reported to the
radiological protection officer in charge.

7.3  Handling of Unsealed Radioactive Sources

(1) The storage containers for unsealed radioactive sources
shall be marked pursuant to Sec. 85 StriSchV. On the basis of
this marking it shall be possible to ascertain the following infor-
mation:

a) type of the radioactive substance (name of nuclide),

b) activity or activity concentration and point in time of when it
was determined.

(2) The sources may only be transported in containers speci-
fied for this transport.

(3) When handling unsealed radioactive sources care shall
be taken that an incorporation and contamination is pre-
vented.

(4) If it is suspected that an incorporation occurred due to
handling of unsealed radioactive sources, the radiological pro-
tection officer or a person authorized by him shall immediately
be informed.

(5) All equipment used for transfer filling and for various han-
dlings and treatments of unsealed radioactive sources where a
contamination of this equipment has not been removed shall be
marked accordingly if the possibility of a mix-up cannot be ex-
cluded.

7.4  Storage

(1) The storage locations for radioactive sources shall be lo-
cated within a controlled area or in a supervised area and shall
be marked accordingly.

(2) Storage locations and the storage containers for radioac-
tive sources shall be designed such that they can be easily de-
contaminated.
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(3) Compartments intended for the storage of unsealed radi-
oactive sources the activity of which exceeds the clearance limit
value shall be connected to an air-conditioning facility which,
during specified normal operation, is suited for the controlled
release or retention of radioactive substances, and the air sup-
ply and air exhaust of these compartments shall be such that
spreading of contaminated air is avoided.

(4) Sealed or unsealed radioactive sources — when they are
not being used or not involved in a work procedure — shall be
stored in the containers provided for this purpose. The contain-
ers shall be marked accordingly.

(5) Storage compartments containing radioactive sources the
radioactivity of which exceeds the clearance limit value shall be
checked for contamination in regular time intervals and the local
dose rate shall be monitored.

(6) Records shall be kept on the available, the incoming and
outgoing radioactive sources and their whereabouts. On the ba-
sis of these records it shall be possible to ascertain the following
information:

a) storage location,
b) type of the radioactive substance (nuclide name),

c) activity or activity concentration and point in time when it
was determined,

d) type of the radioactive source (sealed or unsealed).
In the case of unsealed radioactive sources, the chemical
compositions shall, additionally, be recorded.

8 Tests

8.1 Facilities for the Storage, Handling and the transfer of
Radioactive Substances

8.1.1 General requirements

(1) Facilities for the storage, handling and transfer of radioac-
tive substances shall be subjected to the following tests and ex-
aminations:

a) tests prior to construction,
b) accompanying checks,
c) inservice inspections.

(2) The results of the tests shall be recorded in reports, attes-
tations and certificates. These test records shall contain all es-
sential data about the tests performed. This information shall
include at least:

a) unambiguous identification of the test object,

b) type of test and specification of the corresponding test in-
structions,

c) list of the documents made available for the individual test,
d) the individual tests performed and their results,

e) detected deficiencies and, if necessary, the imposed dead-
line for their removal and for the renewed test to be subse-
quently performed,

f) summarizing remarks whether or under what restrictions the
test object corresponds to the requirements and can be cor-
rectly applied and operated as specified,

g) name and signature of the tester including the location and
date of the test.

(3) The tester shall affix every individual document he or she
has checked with a mark of approval and with a reference
mark correlating the document to the corresponding test cer-
tificate.

(4) If any previously checked documents are modified then
the changes shall be subjected to a renewed examination.

8.1.2  Tests prior to construction

(1) In accordance with specifications of the proper authority
the following items shall, if applicable, be checked by an expert
authorized by this authority:

a) whether the facilities required for storage, handling, and
transfer are provided and suitable,

b) whether the facilities are designed in accordance with the
applicable regulations, standards and guidelines and are
sufficient with respect to the safety-related requirements,

c) whether the facilities can be subjected to the required in ac-
cordance with the test schedule as specified under para-
graph (2) of Section 8.1.4.

(2) In this regard and if applicable, the design of the facilities
shall be examined based on the following documents:

a) safety analysis report,

plant specifications,

procedural descriptions and diagrams,
transportation flow diagrams,

activity flow diagrams (volumes and activities),

f) component lists with the essential data,

g) valve lists,

h) lists of the measurement locations and interlocks,
i) component arrangement plans, and

k) pipeline arrangement plans.

Note:

Before construction of the buildings, the component and pipeline
arrangement plans contain the location and arrangement of com-
ponents, valves and pipelines upward of a nominal diameter of 50.

I) loading plans,
m) compartment lists with the expected local dose rates,

n) test schedule for inservice inspections and maintenance
tasks,

0) building plans and layout drawings in which the radiological
protection measures are marked (e.g., boundaries of super-
vised areas, set-down locations for dismantled radiating
parts, transport paths for radioactive waste).

The extent and degree of detail of these documents shall be
coordinated with the extent specified in the individual license.
Note:

In addition, cf. Guideline IWRS 1.
8.1.3
8.1.3.1

The accompanying tests shall comprise:

a) design review,

b) material, construction and pressure tests, and
c) acceptance and function tests.

Accompanying tests

Extent of the accompanying tests

Type and extent of the tests shall be specified in a test sched-
ule.

8.1.3.2  Design review

A design review shall be carried out for those storage, handling,
and transfer facilities the failure of which could lead to a radio-
activity release to the environment exceeding the licensed limit
values for specified normal operation or to a radioactivity re-
lease that possibly could exceed limit values pursuant to the
StrISchG regarding radiation exposure of one or more persons;
this design review shall be carried out in accordance with spec-
ifications by the proper authority and, if required, in cooperation
with an expert authorized by this authority.



8.1.3.3

The fabrication and assembly of facilities or of parts of facilities
for the storage, handling, and transfer of radioactive substances
that are subjected to the design review specified under Sec-
tion 8.1.3.2 shall be tested in the manufacturing plant or on the
construction site. It shall be ascertained whether the facility
parts are in conformance with the design reviewed documents.
These tests shall be performed by qualified personnel of the
operating utility or of the manufacturer and, if required in ac-
cordance with specifications by the proper authority, in cooper-
ation with an expert authorized by this authority.

Material, construction and pressure tests

8.1.34

(1) Facilities or parts of facilities for the storage, handling, and
transfer of radioactive substances that are subject to a design
review as specified under Section 8.1.3.2 shall be subjected to
acceptance and function tests before commissioning and after
every repair. These tests shall be performed by qualified per-
sonnel of the operating utility or of the manufacturer and, if re-
quired in accordance with specifications by the proper authority,
in cooperation with an expert authorized by this authority.

Acceptance and function tests

(2) Before the acceptance and function tests of design-re-
viewed facilities or facility parts can be performed, the results
from the material, construction and pressure tests shall have
been made available. The acceptance and function tests shall
be performed, if applicable, based on the following documents:

a) test schedules,

b) plant specifications,

c) procedural descriptions and diagrams,

d) operating and maintenance instructions,
)

transportation flow diagrams,

f) component data sheets,

g) plans of measurement locations and interlocks,
h) valve lists,

i) component arrangement plans, and

k) pipeline arrangement plans.

(3) Within the framework of the acceptance and function tests
it shall be ascertained whether the facilities have been con-
structed in accordance with the licensed documents and
whether they can be safely operated and properly maintained.

8.1.4 Inservice inspections

(1) Inservice inspections shall be performed to ascertain
whether the facilities for the storage, handling, and transfer of
radioactive substances continue to meet the specified require-
ments.

(2) Type and extent of the inservice inspections, the inspec-
tion intervals and the testers shall be specified in a test sched-
ule. If required in accordance with specifications by the proper
authority, this test schedule shall be established in coordination
with an expert authorized by this authority.

(3) The inservice inspections shall comprise:

a) examinations of the operating records of the tasks regarding
operation, tests, maintenance and repair,

b) visual inspections and checks regarding proper functioning
of the facility, its systems and its components with special
attention paid to the safety equipment and safety measures
required as specified under the present safety standard or
the license, and

c) checking the test certificates and attestations for exchanged
parts.
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8.2
8.21

Mobile Conditioning Facilities
General requirements

(1) Mobile conditioning facilities shall be subjected to the fol-
lowing tests:

a) prior tests,
b) acceptance and function tests,
c) inservice inspections.

(2) The results of the tests shall be recorded in reports, attes-
tations and certificates. These test records shall contain all es-
sential data about the tests and examinations performed. This
information shall include at least:

a) unambiguous identification of the test object,

b) type of test and specification of the corresponding test in-
structions,

c) list of the documents presented for the individual test or ex-
amination,

d) the individual tests performed and their results,

e) detected deficiencies and, if necessary, the imposed dead-
line for their removal and for the renewed test or examina-
tion to be subsequently performed,

f) summarizing remarks whether or under what restrictions the
test object corresponds to the requirements and can be cor-
rectly applied and operated as specified,

g) name and signature of the tester including the location and
date of the test.

(3) The tester shall affix every individual document he or she
has reviewed with a mark of approval and with a reference mark
correlating the document to the corresponding test certificate.

(4) If any previously reviewed documents are modified then
the changes shall be subjected to a renewed examination.

8.2.2 Prior tests and examinations

(1) Prior to the delivery and installation of a mobile condition-
ing facility in a controlled area, it shall be checked whether

a) the planned-mobile conditioning facility is suited for safe and
as-specified conditioning of the waste,

b) this facility has a valid license pursuant to the AtG or
StrlISchG, and that the therein contained licensing provi-
sions are complied with,

c) the planned set-up location of the mobile conditioning facil-
ity is suited with regard to all technical boundary conditions,
e.g., spatial requirements, floor loading, operating media
supply, influence of radiological conditions on neighboring
areas and transport paths, logistics for the supplied waste
and for the waste management of the conditioned waste,
and whether the radiological protection of the personnel is
ensured during their operating tasks.

(2) With regard to the tests specified under paragraph (1), the
following documents shall be provided:

a) procedural sequence plan, test sequence plan or campaign-
independent procedure qualification for the conditioning
procedure,

b) specification regarding the wastewater, vent media and
other substances transferred from the conditioning facility to
the systems of the nuclear power plant,

c) component arrangement plans, floor loading plans, tech-
nical support documents regarding required interfaces, re-
quirement data of the necessary operating media, descrip-
tion regarding operation and maintenance,

d) if applicable, individual handling license including all subor-
dinate provisions

da) test schedules for inservice inspections, and
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db) test schedules for commissioning and function tests.

8.2.3

After installation of a mobile conditioning facility the facility shall
be subjected to an acceptance and function test. It shall be
checked whether

a) the technical condition, the spatial arrangement and the
interconnection of facility components and their connec-
tion to the corresponding systems of the nuclear power
plant correspond to the conditions on which the prior test
was based,

b) all operating procedures proceed in a functionally correct
and fault-free manner,

c) in the presence of corresponding triggering criteria, the
safety related switching functions are correctly executed as
specified (e.g., emergency shut-down, high-temperature
shut-down, isolation of the systems, high-temperature
alarm, break of the vacuum),

d) the functioning of all safety related switching functions is en-
sured in all of the individual operating procedures, and

e) the radiological protection of the personnel is ensured dur-
ing operation and maintenance.

Acceptance and function test

8.2.4 Inservice inspections
Note:
The inservice inspections of mobile conditioning facilities are per-
formed with a special view to their meeting the specified require-
ments and are performed under the responsibility of the authorized
licensee of the mobile conditioning facility.

If plant-independent handling licenses pursuant to Sec. 12
StriISchG were issued for these facilities then the requirements
regarding inservice inspections shall be as stated in these li-
censes.

8.3
8.3.1

Longer-term Stored Radioactive Substances
General requirements

(1) In the case of longer-term stored radioactive substances,
it shall be determined whether there is a need for periodic in-
spections. Periodic inspections are not necessary if it can be
ascertained that no impairment of the handleability nor release
or inadvertent spreading of contamination due to corrosion pro-
cesses can occur.

Note:
The overall process is schematically shown in Figure A-1.

(2) If periodic inspections shall be performed, an inspection
concept shall be established. The inspection concept shall nor-
mally detail the minimum requirements specified below for pe-
riodic inspections of longer-term stored radioactive substances
with the goal of an early detection of systematic negative
changes.

(3) The inspection concept as well as the type and extent of
the periodic inspections shall be specified and, under consider-
ation of Sec. 8 StrISchG, shall be coordinated with the proper
authority.

(4) No periodic inspections under the present safety standard
are required for those radioactive substances intended for
clearance and for which, in the course of the clearance proce-
dure pursuant to Secs. 31 through 42 StrlSchV, the clearance
ability has been determined by an orientation measurement or
by a decision measurement.

Note:

By determining the clearance ability, it is ensured that these sub-

stances no longer present a radiological danger that would require

taking additional measures under the present safety standard.

8.3.2 Tools and components

The extent of tests performed on contaminated tools and reus-
able radioactive components as detailed under Section 5 shall
be plant-internally specified.

8.3.3 Cast-iron and concrete containers

The characteristics of thick-walled cast-iron or concrete con-
tainers preclude the possibility of a loss of integrity. Therefore,
these types of vessels do not need to be subjected to periodic
inspections.

Note:

This does not extend to the inservice inspections necessary regard-
ing, e.g., the licensing process under traffic law or the need to en-
sure the integrity of the sealing system.

8.3.4  Other items

The inspection concept regarding other longer-term stored ra-
dioactive substances (e.g., non-packaged components in-
tended for waste management and other containments, e.g.,
boxes, big bags, plastic bags) shall be established in agree-
ment with the proper authority.

8.3.5 Thin-walled sheet steel containers
Note:

Thin-walled sheet steel containers may have a circular or cubic
shape (e.g., 200-liter barrel, or Konrad sheet steel container).

8.3.5.1  General requirements

(1) If packages are loaded into other containers, periodic in-
spections of the packages are only required if their handleability
needs to be sustained throughout the storage time, e.g., be-
cause they need to be removed for further treatment. Otherwise
and in the following, the outer container is considered to be the
“package” to be inspected periodically, provided, it is a thin-
walled sheet steel container.

(2) In case of existing storage situations, suitable measures
shall be specified in agreement with the proper authority for an
inspection concept based on a case-by-case analysis if the per-
formance of periodic inspections under this section, e.g.,

a) would lead to unacceptably high radiation exposures,

b) would lead to unacceptably high number of handling pro-
cesses,

c) is made impossible due to limited accessibility, or
d) is made impossible due to lack of space.

(3) Paragraph (2) shall be applied analogously to other con-
tainers used for storing packages.

(4) Periodic inspections shall basically be performed as visual
inspections of the entire surface of the container. These inspec-
tions may be performed with or without aiding devices (e.g., mir-
ror) or indirectly (e.g., camera). A periodic inspection of the en-
tire surface including top cover and base is not required, pro-
vided,

a) the packages are in proper condition at the time when
placed into storage and, during storage, are all sufficiently
accessible that at least half of their outer surface can be vis-
ually examined. After no more than five test cycles (cf. Ta-
bles 8-1 and 8-2), however no later than ten years, a com-
plete inspection of the containers (including top cover and
base) of the pending inspection lot (i.e., containers to be ac-
tually inspected) shall be performed.

b) it is shown in a case-by-case analysis that systematically
occurring changes will be discovered on time.



8.3.5.2  Inspection concept

(1) The periodic inspections shall be performed on all pack-
ages depending on the material and container properties (cf.
paragraph (1) of Section 8.3.5.3) using any of the test proce-
dures specified under Section 8.3.5.5 (e.g., rotation procedure,
random sampling procedure, reference package procedure or
a combination of these procedures).

(2) The test intervals and inspection lots are specified in Ta-
bles 8-1 and 8-2 assuming favorable ambient conditions during
storage, e.g.,

a) air-conditioned rooms, or
b) temperatures above the dew point, or

c) continuous airflow around the containers so that moisture
can quickly dry up.
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If none of these boundary conditions exist, an adjustment of the
test intervals specified in Tables 8-1 and 8-2 shall be consid-
ered. However, the shortest test interval shall be one year.

(3) Inaddition, during any handling processes, the visible sur-
faces of the handled packages shall normally be subjected to a
visual inspection.

(4) The surfaces of all packages in a stack that are visible
without further handling shall be subjected to an annual visual
inspection. This inspection may be performed by a camera ride
or a walk-down inspection. Alternatively, it is admissible to in-
clude knowledge gained from the handling processes under
paragraph (3).

(5) In case operating history presents reasonable indications
or factual data indicating that the inspection concept needs to
be adjusted, then the inspection concept as well as the extent
and frequency of the tests shall be reviewed.

Packages with a Packages with a semi- Packages with a Packages with a
positively evaluated positively evaluated neutrally evaluated negatively evaluated
behavior behavior behavior behavior

Material [] H H
Container O ® S, ® S,
Test interval in years 10" 5") 2" 1
Inspection lot for 50 % of N 40 % of N 25 % of N
rotation procedure
Inspection lot for ran-
dom sampling proce- 50 % of S 50 % of S 40 % of S case-by-case analysis
dure

) Test may be distributed over the test interval
N: number of packages per inspection charge

S: size of random sampling of an inspection charge — determined from Table 8-3

Table 8 1:  Extent of inspections (percentage of testing packages = size of the inspection lot) and test interval depending on
the material characteristics of packages and the container characteristics with the rotation procedure and random
sampling procedure

Packages with a Packages with a semi- Packages with a Packages with a
positively evaluated positively evaluated neutrally evaluated negatively evaluated
behavior behavior behavior behavior
Material [ = =
Container O @ S, @ S
Test interval in 1 1 1 1
years
Inspection lot 1% of N 5% of N case-by-case analysis

N: number of packages per inspection charge

Table 8 2:

Extent of tests and inspections (percentage of testing packages = size of the inspection lot) and test interval depending

on the material characteristics of packages and the container characteristics with the reference packages procedure.
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Qualified

Evaluation of
material characteristics no

Procedure?

yes » @

Evaluation of
container characteristics

:

Known
packaged
material?

yes

Corrosive
behavior
excluded?

no—p

yes
v v
=]

Figure 8-1:

8.5.3.3 Evaluation of the material and container character-

istics
(1) The material characteristics of the packages shall be eval-
uated in accordance with Figure 8-1 regarding a favorable (= )
or unfavorable (=) corrosion behavior. Likewise, the container
characteristics of the package shall be evaluated in accordance
with Figure 8-1 regarding a favorable (<P ) or unfavorable (&)
corrosion behavior.

The results for the individual package may be combinations
such as:

(@), (F/2), (BID), (B/9).

Related explanatory information is contained in Tables A-1 and
A-2.

(2) If the packages were manufactured using qualified proce-
dures, then the material and container properties shall generally
be evaluated as positive (i.e., [ /@ ).

(3) Especially packages the material characteristics of
which were negatively evaluated and where the characteris-
tics of the container were, likewise, negatively evaluated
(i.e., H/ ©), those packages should be qualified in timely
manner.

!

Intact
corrosion protection?

yes

Sufficient
structural
design?

NO—Pp

yes

Suitable

pairing of materials? no—-

yes

®

Determining the material characteristics of packages and the characteristics of thin-walled sheet steel containers

8.3.54

(1) With regard to periodic inspections, the packages shall be
combined as various inspection charges. Possible forms for in-
spection charges are:
a) packages of similar material and similar material quality as
well as type of container and similar container quality,
Notes:

1. E.g., a number of pressing drums each containing construction
rubble.

2. Packages with negatively evaluated material characteristic
(=) and negatively evaluated container characteristics (© ) can
even be aggregated into one inspection charge, provided, the ma-
terials and material characteristics as well as the container type
and container characteristics are similar.

b) Packages with positively evaluated material characteristics
and positively evaluated container characteristics (I / ®),
or

Note:
See example 7 of Table A-2.

Inspection charge

c) Packages with positively evaluated material characteristics
and a similar type of container and similar container quality,
or

Note:
See example 6 of Table A-2.



d) Packages with positively evaluated container characteris-
tics and a similar type of material and similar material qual-
ity.

Note:
See example 5 of Table A-2.

Additional examples are detailed in Table A-2.

(2) Packages with unknown radioactive substances or un-
known characteristics of the materials (=) as well as packages
that cannot be allocated to a specific inspection charge may be
aggregated into one inspection charge.

(3) An inspection lot (i.e., packages to be actually inspected)
shall be chosen from each inspection charge.

(4) The extent of tests and inspections shall be adjusted
whenever the size of the inspection charge changes due to ad-
ditions or disposals. The start of the periodic inspections shall
be based on the year the first package of the inspection charge
was placed into storage. The date of testing may be freely cho-
sen within the calendar year of the tests of the inspection
charge.

8.3.5.5

Inspection charges as specified under paragraph (2) of Sec-
tion 8.3.5.4 shall be inspected following the rotation proce-
dure. The rotation procedure shall also be primarily used for
the inspection of those packages with known but negatively
evaluated material characteristics and negatively evaluated
container characteristics. All other inspection charges shall
primarily be subjected to the random sampling procedure or
the reference package procedure if so specified in Tables 8-1
or 8-2,

Inspection procedures

8.3.5.5.1

When applying the rotation procedure, for each inspection
charge with a number, N, of packages, inspection lots (i.e., con-
tainers to be actually inspected) with the size of 25 % N, 40 % N
or 50 % N shall be formed (cf. Table 8-1) and tested in one, two
or five year intervals; thus, after four to ten years all containers
will have been inspected.

Rotation procedure

8.3.5.5.2

(1) For each inspection charge with a number, N, of pack-
ages with similar material and container characteristics, a ran-
dom sample size, S, as specified in Table 8-3 shall be deter-
mined for periodic inspection. The size of the inspection lot
(i.e., packages to be actually inspected) shall be as specified
in Table 8-1.

(2) The test intervals shall be determined on the basis of Fig-
ure 8-1 and Table 8-1. Typical application examples are listed
in Table A-3. In the case of multi-year test intervals, the random
sample to be tested may be distributed over the years in an
accordingly adjusted extent.

Note:

In the case of a multi-year test interval, the random sample to be
tested may be distributed over the test interval. E.g., given a 5-year
test interval, one fifth of the random sample can be inspected in an
individual year.

Random sampling procedure

(3) For each of the inspections, the inspection lot (i.e., con-
tainers to be actually inspected) shall be randomly chosen
from the inspection charge taking the material and container
characteristics into account. It is admissible to adjust this in-
spection lot to account for aspects of the radiation protection
and the handling.

(4) The forming of inspection charges and choice of packages
to be actually examined (inspection lot) shall be carried out in
coordination with the proper authority.
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8.3.5.5.3  Reference packages procedure

(1) For each inspection charge with a number, N, reference
packages shall be chosen that are representative for all pack-
ages of this inspection charge.

(2) The number of reference packages shall be determined
on the basis of Figure 8-1 and Table 8-2. Typical application
examples are listed in Table A-3.

(3) The periodic inspections shall be performed annually on
these reference packages.

(4) The forming of inspection charges and choice of reference
packages shall be carried out in coordination with the proper
authority.

Number, N, of packages of Size, S, of random
an inspection charge sample

1-29 N

30 29

31-33 30

<36 32

<39 34

<44 36

<49 38

<55 40

<63 42

<72 44

<80 46

<100 48

<120 50

<150 52

<200 54

<300 56

<600 58

> 600 59

Table 8 3: Determining the random sample size for the peri-
odic inspections
8.3.6  Test results and experience feedback

(1) The results of the periodic inspections specified under
Section 8.3.5.5 shall be documented. Minimum data to be doc-
umented are:

a) unambiguous identification of the test object,

b) type of inspection, listing the test instructions and the test
results,

c) Name and signature of the tester and date of the test.

(2) In case of findings on the packages, these shall be evalu-
ated with respect to their influence on the integrity of the respec-
tive container, and, as necessary, measures for their correction
as well as time limits for their implementation shall be estab-
lished (cf. Table 8-4). The implementation shall be docu-
mented.

Note:

Requirements regarding experience feedback and the systematic
exchange of information are dealt with in safety standard safety
standard KTA 1402.
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Findings . Measures Exemplary Description of Find-
Category Evaluation ings and of their Detection
A No action required upon detec- |- Documentation of the inspection |- Superficial scratches on the outer
tion of the findings - Returning test object to the in- | Corrosion protection leaving prime
. . spection batch coat intact
- Typical signs of usage as a re- p .
sult from normal handling tasks - deformations (dents) due to han-
dling tasks that had no effects on
the integrity of the container and
have not led to damage of the cor-
rosion protection
- Typical indications of wear (e.g.,
flaking paint) at the attachment
points, at the outer side of rolling
hoops and the set-down surfaces
caused by the handling tools used
- External deposits from filling pro-
cesses
- Discolorations of the outside sur-
face (e.g., due to thermal effects)
B No immediate action required |- Documentation of the inspection |- Scratches on the corrosion pro-
upon detection of the findings |- Monitoring the development of | tection down to the structural
- Damages of the packages that | the findings, or specifying repair base material
go beyond normal signs of | Mmeasures including a date for |- Small area, point like superficial
wear. however. that do not indi- their implementation rust marks on the drum’s wall, top
cate an impairment of the integ- |- Possibly, placing the package into | Cover or base
rity nor any systematic fault a larger drum - Slight arching of top cover, slight
- Caused by mechanical forces |- Determining the cause deformations or dents without rust
effecting the packages - Checking the stacking capability
- Transferability check regarding
other packages of the same in-
spection lot, and, if necessary, ex-
panding the extent of tests and in-
spections
- Transferability check regarding
improvement of handling process
c Immediate action required after |- Documentation of the inspection |- Wall-penetrating rust of the con-
detection of the findings - Establishing the cause of the find- | tainer wall
- damage to packages not | Ings, checking for the possibility |- Content of package has already
caused by external mechanical | ©Of @ systematic fault begun to leak
events other than handling pro- |- Transferability check regarding |- Crack in the container wall
cesses other packages of the same in- |. Ryst damage and/or deformation
- damages caused by ambient | SPection charge, and expanding | of the package, possibly, with loss
conditions, or during manufac- | the extent of inspections of integrity such that a normal
turing of the packages, or a |- Transferring the content of the handling with standard means of
combination of various param- package to another container, re- transport are not possible any-
eters (e.g., mechanical dam- conditioning the content, possibly, more (clearly visible arching of top
age and unfavorable ambient placing the package into a larger cover, clearly visible deformations
conditions — chemical pro- drum or dents without rust)
cesses)

Table 8-4: Categorization of findings detected during the inspection of packages

9 Documentation

(1) All documents provided for the construction and operation
of the facilities for storage, handling, transfer and transport of
radioactive substances shall be compiled prior to the commis-
sioning of the facilities. These documents shall reflect the actual
state of the planned storage, handling.

(2) The documents shall reflect the technical and administra-
tive measures required to meet the requirements specified under
Sections 3 through 8. Special attention shall be paid to describing
the planned procedures and the required radiological protection
measures; these shall, if required for better clarity, also be de-
scribed in corresponding drawings.

(3) The documents specified under paragraph (17) of Sec-
tion 3.4, paragraph (2) of Section 4.4, paragraph (6) of Sec-
tion 5.1, paragraph (2) of Section 5.4 and paragraph (6) of
Section 7.4 shall be included in the documentation.

(4) The persons authorized with the planning or supervi-
sion of storage, handling, and transport procedures as well
as for the transfer of radioactive substances shall have ac-
cess to the documents required for properly performing
these tasks.

(5) Radioactive waste shall be recorded taking the require-
ments pursuant to Sec. 2 AtEV into account.
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Figure A-1: Explanatory schematic for Section 8.3
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(1)

As shown in Figure A-1, the decision paths “yes/no” are followed for the groups “material” and “container” to determine

whether favorable conditions ({Hfor the material and @ for the container) or unfavorable conditions (for the material and ©
for the container) exist. In case no data is available the unfavorable conditions shall be assumed. Several combinations are pos-

sible: (H/@P) (HIO) (H/P) (H/©).Practical examples are shown in Table A-1.

Question

Answer

yes

no

Qualified procedure?

Has the radioactive waste conditioned
used a qualified procedure that today,
in a similar or comparable form, is still
considered adequate?

New procedure plan or test
sequence plan or updated
procedure

No new procedure plan or
no test sequence plan, an
outdated procedure, maybe
missing certification of char-
acteristics

Material Characteristics

Is the material known?

Are material composition and quality
known? Where the radioactive sub-
stances sorted?

Sorted, well known compo-
sition, only a single flow of
substances

No sorting took place, vari-
ous flows of substances,
contents not or insufficiently
known

excluded?

Can corrosive behavior be

Can it be excluded that the container
atmosphere has as corrosive behav-
ior?

Dry waste products, no
chemical or biological activ-
ity

High residual moisture,
open liquid medium, chemi-
cal or biological reaction
(gas-formation  potential),
aggressive contents

Container Characteristics

Intact corrosion protection?

Is it ensured that the corrosion protec-
tion remains intact (even after the
conditioning process)?

Strong corrosion protection,
careful handling, no pointed
or sharp objects

No corrosion protection,
non-professional  repairs;
damage caused by condi-
tioning or handling shall be
assumed

Suitable structural design?

Is the structural design (wall thick-
ness, rolling hoops) such that the con-
tainer is highly resistant against wall-
penetrating rusting

Large wall thickness (many
mm), no corners, no edges
where liquids might collect

Low wall thickness (less
than 1.5 mm), corners,
edges, beads or corruga-
tions, e.g., rolling hoops

Suitable material pairing?

Is the material pairing of contained
material and container uncritical?

Materials do not interact
with each other, e.g., plastic
bag, stainless steel as inner
lining

Materials that easily inter-
act, e.g., water and iron,
aluminum and concrete

Table A-1: Definition of the characteristics cited in Figure 8-1 and exemplary evaluation and decision criteria
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(2) The packages are then aggregated into one inspection charge. Practical examples are shown in Table A-2.

Description Evaluation of the Inspection Charge
Example
Material Container Material | Container
Mixed waste, Pressing = o Cf. paragraph (2) of Section 8.3.5.4, aggregation into
unsorted drum " one inspection charge only admissible for the rotation

1 procedure.

: Containers are directly comparable but the character-

UMA);(Z?t;’LaSte’ Pressing drum H S istics of the contained material is not sufficiently

known to be able to determine the corrosion behavior.

Construction rubble, . Cf. paragraph (2) of Section 8.3.5.4, aggregation

moist Pressing drum = S into one inspection charge only admissible for the
rotation procedure.

2 ] Containers are directly comparable, however, no
Contamment sump Pressing drum = - comparable or positive characteristics of the con-
sludge, moist tained material regarding corrosion behavior (e.g.,

pH value, chloride content?).
. Cf. paragraph (2) of Section 8.3.5.4, aggregation
Pressing drum = © into one inspection charge only admissible for the
Construction rubble rotation procedure.

3 moist ’ Contained materials are directly comparable, how-
Used 200-liter = o ever, the characteristics of the containers are not
drum 2 sufficiently known to be able to determine the cor-

rosion behavior.
. . . Cf. paragraph (2) of Section 8.3.5.4, aggregation
Fltlter cartridges, mo- Stalnless steel —] (—B into one inspection charge only admissible for the
1S rum rotation procedure.

4 Containers are directly comparable, however, no

: ; comparable or positive characteristics of the con-

gﬁg’;aénment sump (Sj:imless steel = (‘B tained material regarding corrosion behavior (e.g.,
pH value, chloride content?).

Stainless steel = @5 Aggregation into one inspection charge is admissi-

lon exchanger drum ble. Containers are not directly comparable but pos-

5 resins moiéqt new drum with itive, and the characteristics of the contained mate-

’ intact corro- = (_B rials are comparable regarding corrosion behavior.

sion protection Cf. paragraph (1) item d) of Section 8.3.5.4.
. : Aggregation into one inspection charge is admissi-
Mixed waste, dry Pressing drum © ble. Containers are directly comparable and the

6 ] contained materials have positive characteristics
Construction rubble, Pressing drum - regarding corrosion behavior. Cf. paragraph (1)
dry item c) of Section 8.3.5.4.

Evaporator concen- | 400-liter stain-
trates, dry less steel drum @
) new drum with Aggregation into one inspection charge is admissi-

7 Mixed waste, intact corro- @5 ble. Containers and contained material have posi-
pressed, dry, ALP sion protection tive characteristics regarding corrosion behavior.

Cf. paragraph (1) item b) of Section 8.3.5.4.
Metal scrap / con- Type V
struction rubble, dry, | S5 o)

ALP

) Pressing drum without corrosion protection
2) Drum with damaged corrosion protection

Table A-2: Examples for inspections charges combined from packages with similar material and container characteristics

(3) Table 8-1 is then used for the rotation and random sampling procedures to specify the concrete test intervals and inspection
lots: seen vertically, the determined favorable (4 or (—B) or unfavorable (= or &) conditions deliver the 10-, 5-, 2- or 1-year test
intervals of the inspection charge depending on the respective test and inspection procedure.

(4)

(/> in 1-year intervals.

In case of the rotation procedure, 50 % (4H/©) shall be tested in 5-year intervals, 40 % (E/(—B) in 2-year intervals and 25 %
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(5) In case of the random sampling procedure, the size of the random sample, S, is determined using Table 8-3 and the size of
the respective inspection lot (percentage of the random sample) using line 6 of Table 8-1.

(6) Waste with a positively or semi-positively evaluated behavior may be inspected using the reference packages procedure (cf.
Table 8-2). The test interval is always one year and the size of the inspection lot is 1 % of the inspection charge in case of /(—B

and 5 % in case of HIO .

Evaluation Test Interval [yrs] Percentage
Material Container
Material | Container | Rotation Randqm Reference packa-
sampling ges
Qualified procedure P - 10 1%
used drum without cor- case-by-case | case-by-case
unsorted rosion protection = S 1 analysis analysis
sorted, wet or moist drum with mtact corro- = @ 2 2 case-by-c_;ase
sion protection analysis
Mixed waste used drum without cor-
sorted, dry rosion protection S 5 5 5
pressed and dried [ new drum with intact )
as specified in ALP ") | corrosion protection ® 10 L
sawing muds or slur- lrjc?;gndrurpo\tlgggizlrit CciJr:: case-by-case
Liquid waste | ries of similar compo- | _: P ; = @ 2 2 ¥-C
sition side a tear-resistant analysis
thick plastic bag
operationally pre- . ) e o
dried, without certifi- use_d drum wqhout cor = o 1 case-by case | case by case
cate rosion protection analysis analysis
operationally pre- L s
dried, same inspec- new d_rum vsiltht_ intact = @ 2 2 case bly case
tion charge corrosion protection analysis
Evaporator operationally pre- | used drum without cor-
concentrates | dried, with certificate [ rosion protection @ 5 5 5
operationally pre-| new drum with intact )
dried, with certificate | corrosion protection @ 10 1
dried as specified [ used drum without cor-
in ALP rosion protection S 5 5 5
dried as specified | new drum with intact
in ALP corrosion protection @ ) 10 1
used drum without cor-
Construction fresh rosion protection S 5 5 5
rubble new drum with intact
fresh corrosion protection @ ) 10 1
well drained used drum without cor- = - 1 case-by-case | case-by case
rosion protection analysis analysis
well drained new C!rum with 'mtact = @ 2 > case-by case
Steel scrap corrosion protection analysis
. used drum without cor-
dried rosion protection S 5 5 5
. new drum with intact
dried corrosion protection @ ) 10 L
concreted used drum without cor- = - 1 case-by-case | case-by-case
rosion protection analysis analysis
concreted new drum with intact = @ 2 2 case-by-case
Ashes corrosion protection analysis
used drum without cor-
dry rosion protection S 5 5 5
new drum with intact
dry corrosion protection @ ) 10 L

" ALP (German: AbLaufPlan - procedural sequence plan): Procedure in accordance with Sec. 3 AtEV, further detailed in “Guide-
line for the control of radioactive waste residuals” made public November 19, 2008 (BAnz 2008, no 197, p. 4777)

Table A-3: Application examples
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Inspection
charge contains
N N = 50 Packaged Items
number of pack-
aged items

Material and con-
tainer charac- e Hie =i

teristics

Inspection
charges with sim-

ilar characteris- yes yes yes no
tics
E;?:t]interval 10 1 5 ] 5 )

Random samp- | Reference pack- [ Random samp- | Reference pack- | Random samp-

Test procedure . ; . ; . Rotation
ling aged items ling aged items ling

Size of the in- o _ o _ 50 % of S=40 o _ 40 % of S=40 o _
spection ot 50 % of S=40 1 % of N=50 (cf. Tab. 8.3) 5 % of N=50 (cf. Tab. 8.3) 40 % of N=50
Packaged items 20 1 20 (2,5)3 16 20
per test interval
Packaged items
for annual test 2 1 4 3 8 10
Inspection
charge contains
N N = 500 Packaged ltems
number of pack-
aged items
Material and con-
tainer charac- HiP Hie =Hi$
teristics
Inspection
charges with sim- s es s no
ilar characteris- y y y
tics
Test interval 10 1 5 1 2 5
[yrs.]

Random samp- Reference Random samp- Reference Random samp- .
Test procedure . . . . . Rotation

ling packaged items ling packaged items ling

Size of the in- 50 % of S=58 o _ o _ o _ 40 % of S=58 o _
spection ot (cf. Tab. 8.3) 1% of N=500 50 % of S=58 5 % of N=500 (cf. Tab. 8.3) 40 % of N=500
Packaged items 29 5 29 25 23 200
per test interval
Packaged items 2) 2) 1 1
for annual test 3 5 6 25 12 100

" In the case of large inspection charges, the random choosing of packaged items for the random sampling procedure, due
to the statistics involved and based on operating experience, allows picking a smaller inspection lot from the packaged items
than would be necessary for the reference packaged item procedure

2 The small size of these inspection lots is based on a positive expectancy for a longer-term stability for these packaged
items.

Table A-4: Example calculations for inspection charges with 50 and 500 packaged items
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Appendix B

Regulations Referred to in the Present Safety Standard

(Regulations referred to in the present safety standard are valid only in the versions cited below. Regulations which are referred
to within these regulations are valid only in the version that was valid when the latter regulations were established or issued.)

AtG

StrISchG

StriISchV

AtEV

SiAnf
SiAnf-Interpretations
GL Intermediate
Storage

GL Controlling

Radioactive Waste

GL IWRS 1

KTA 1402

KTA 21011
KTA 2101.2
KTA 2101.3

KTA 3603

DIN EN ISO 16890-1

(2015-03)

(2015-03)

(2013-06)

(2008-11)

(1978-07)

2017-11
2015-11
2015-11

(
(
(
(2015-11

)
)
)
)
(2017-11)

(2017-08)

Act on the peaceful utilization of atomic energy and the protection against its hazards
(Atomic Energy Act) in the version promulgated on July 15, 1985 (BGBI. |, p. 1565), most
recently changed by article 239 of the ordinance dated June 19, 2020 (BGBI. |, p. 1328)

Act on the protection against harmful effects of ionizing radiation (Radiation Protection
Act — StrISchG) of June 27, 2017 (BGBI. 12017, No. 42, p. 1966), most recently changed
by article 5 Sec. 1 of the act of October 23, 2020 (BGBI. I, p. 2232)

Ordinance on the protection against harmful effects of ionizing radiation (Radiological
Protection Ordinance — StriSchV) of November 29, 2018 (BGBI. 1 2018, p. 2034, 2036),
most recently modified by Article 1 of the Ordinance of November 20, 2020 (BGBI. I,
p. 2502)

Ordinance on further modernizing the act on radiological protection of November 29,
2018 (BGBI. I 2018, Part 1 No. 41); Article 3 Ordinance on the requirements and proce-
dures for disposal of radioactive waste (Nuclear Disposal Ordinance — AtEV)

Safety requirements for nuclear power plants of November 22, 2012, revised version of
March 3, 2015 (BAnz AT of March 30, 2015 B2)

Interpretations of the safety requirements for nuclear power plants of November 22,
2012, revised version of March 3, 2015 (BAnz AT of March 30, 2015 B3)

ESK guidelines for the storage of radioactive waste with negligible heat generation
Revised version of 10.06.2013
(ESK — Nuclear Waste Management Commission)

BMU-Guideline for the control of radioactive waste residuals and radioactive waste,
made public November 19, 2008 (BAnz 2008, no 197, p. 4777)

BMI-Guideline for the protection against radiation of personnel during the execution of
maintenance work in nuclear power stations with light water reactors: Part I: The precau-
tionary protective measures to be taken during the planning of the plant, of July 10, 1978
(GMBI. 1978, p. 418)

Integrated management systems for the safe operation of nuclear power plants
Fire protection in nuclear power plants; Part 1: Basic requirements
Fire protection in nuclear power plants; Part 2: Fire protection of structural components

Fire protection in nuclear power plants; Part 3: Fire protection of mechanical and electri-
cal plant components

Facilities for treating radioactively contaminated water in nuclear power plants

Air filters for general ventilation - Part 1: Technical specifications, requirements and clas-
sification system based upon particulate matter efficiency (ePM) (ISO 16890-1:2016);
German version EN ISO 16890-1:2016



