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KTA SAFETY STANDARD
Type Testing of Electrical Modules for the
NOZSTSber Instrumentation and Control System Important to KTA 3503
Safety
Previous versions of this safety standard: 1982-06 (BAnz No. 173 of September 17)
1986-11 (BAnz No. 93a of May 20, 1987)
2005-11 (BAnz No. 101a of May 31, 2006)
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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 permissible. However, 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.
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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 speci-
fied in AtG and the Radiological Protection Ordinance
(StrlSchV) and further detailed in the Safety Requirements for
Nuclear Power Plants (SiAnf) and in the SiAnf-Interpretations.

(2) Based on the SiAnf and the SiAnf-Interpretations, the
modules required to be subjected to type testing in accordance
with the present safety standard are specified in safety standard
KTA 3501.

(3) Inthe present safety standard, it is presumed that conven-
tional requirements and technical standards (e.g., Accident Pro-
tection Requirements, DIN-Standards, VDE-Regulations) are
adhered to under consideration of the safety-related require-
ments specific to nuclear power plants.

(4) Type tests are performed by authorized experts to evalu-
ate whether the modules are in accordance with the data sheet
specifications and the specified characteristics.

(5) Requirements for the type testing of measuring sensors
and transducers for the instrumentation and control system im-
portant to safety are specified in safety standard KTA 3505.

(6) Requirements regarding the certification of satisfactory
service life are specified in safety standard KTA 3507.

(7) Requirements regarding quality assurance, management
systems and documentation are specified in safety standards
KTA 1401, KTA 1402, KTA 1404, KTA 3506 and KTA 3507.

1 Scope

This safety standard applies to the type testing of electrical
modules of the instrumentation and control system important to
safety in accordance with safety standard KTA 3501.

2 Definitions

(1) Functional unit

A functional unit is a unit under observation delimited within the
system by its task and operating principle.

Note:

A functional unit may be realized structurally within a module or
within an agglomeration of multiple modules, or may be realized as
a part of a module.

(2) Module

A module is an arrangement of components or subunits that
performs a specific function.

Note:

Modules are comprised of hardware and possibly software. An | & C
module is a replaceable device with a standardized interface. A dif-
ferentiation is made between:
a) modules comprised of discrete non-programmable compo-
nents or subunits,

b) modules comprised of at least one discrete programmable
component (e.g., field-programmable gate arrays (FPGA), pro-
grammable logic devices (PLD) and application-specific inte-
grated circuits (ASIC)) and

c) computer-based modules comprised of at least one processor
or controller.
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(3) Type approval test

A type approval test is the test of representative test objects of
a fabrication series (type series) regarding the characteristics
specified in the data sheet and in the description of functionality.

(4) Authorized expert

An authorized expert is a qualified person or organization con-
sulted by the nuclear licensing or supervisory authority based
on Sec. 20 AtG.

3  Testing Procedures

(1) The type approval test shall be subdivided into the theo-
retical examinations and the physical tests.

(2) Any available operating experience and the results of pre-
viously performed tests may be taken into consideration for the
type approval test, provided, the safety-related requirements of
the present safety standard are fulfilled.

(3) In the case of computer-based modules or those with pro-
grammable components, the software and its quality characteris-
tics shall be tested within the framework of the theoretical exam-
inations specified under Section 4.2, and the function of the mod-
ule shall be tested within the framework of the physical tests.

Note:

The different requirements for testing software and its quality char-
acteristics for modules required to perform Cat A and Cat B instru-
mentation and control functions are specified in safety standard
KTA 3501.

(4) The employed interfaces of the modules shall be sub-
jected to the same requirements that are valid for the individual
modules to be tested.

(5) Any modifications on type-tested modules shall be tested
in accordance with the basic principles of the present safety
standard. These tests may be theoretical examinations or phys-
ical tests or a combination of these test procedures. In the case
of physical tests, the number of test objects specified in Sec-
tion 5.2 may be reduced, provided, a prior agreement was
reached with the authorized expert.

4 Theoretical Examinations

4.1 Extent of the Theoretical Examinations

(1) The theoretical examinations shall comprise an examina-
tion of the engineering documents of the modules specified in
Section 4.2, of the certifications to be submitted as specified in
Sections 4.3 through 4.4, and also of the test instructions and
the test program specified in Section 4.5.

(2) The suitability of the quality assurance measures applied
within the framework of the module fabrication shall be assessed
during type testing. The quality assurance measures applied

shall normally be comprehensibly documented in the form of au-
dit reports regarding the quality audits performed, e.g., in accord-
ance with safety standards KTA 3507 or KTA 1401. If the audit
reports are not sufficient, then the required quality certifications
shall be produced within the framework of type testing.

Notes:

(1) KTA 3501 specifies that the quality of fabrication and design
shall meet Level B in accordance with DIN EN 61192-1. In addition
to Level B of DIN EN 61192-1, safety standard KTA 3501 also cites
Class 2 of IPC-A-610.

(2)Section 9 of DIN EN 60987 specifies requirements for the fabri-
cation that are comparable to those in DIN EN 61192-1 and
IPC A 610.
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