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1. INTRODUCTION
The Wolsong EQ Program is a process that begins at
the design concept stage and continues throughout
the operating life of the station. As all components
may not have a 30 year service life without periodic
maintenance, the EQ Program becomes an impor-
tant management tool for the owner of the plant.
First, the environmental conditions are predicted for
the postulated events. Next, suitably qualified equip-
ment is specified and procured. Then the equipment
is installed according to specific instructions. Finally,
by means of ongoing maintenance and replacement
of parts, the qualification of the equipment is main-
tained during the operating life of the plant. Proper
documentation and traceability is required at all
stages of the program.

As defined in the Wolsong Project Environmental
Qualification Design Guide "a comprehensive
Environmental Qualification <EQ) Program ensures
that safety-related equipment located in an area in
which a harsh environment could occur, can function
when required for the life of the station". This pro-
gram was implemented at the beginning of the
Wolsong project. Using this program, components /
equipment are qualified prior to installation and a
maintenance program is established to keep equip-
ment "qualified" throughout the station life.

2 . OBJECTIVES
The EQ Program meets the following objectives:

A. Satisfy licensing and safety requirements.

B. Provides the RFC (Release for Construction) doc-
uments to construction to install equipment and
associated interfaces.

C. Provide the necessary information and guidance
to operations for the maintenance of equipment
qualification during its installed life.

D. Documents information generated by the EQ
process in an organized manner to provide assur-
ance that the program has been fully implemented.

3 . THE EQ PROGRAM
The Wolsong EQ program is shown in the Figure 3-1.
It provides a description of the activities required dur-
ing the various stages of design procurement, con-
struction and operation of the stations.

3.1 Design Stage

At the design stage, the design basis events causing
harsh environmental conditions were identified. The
systems and components required to perform safety-
related functions as a result of these events were
also identified. The safety function and the mission
time were identified for the components requiring
environmental qualification. This process was carried
out in accordance with the requirements of the
Environmental Qualification Safety Design Guide
(EQ-SDG).

The normal temperature internal to the component
and the ambient temperature and normal radiation
rate were identified. The minimum acceptable per-
formance requirements for the component and the
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harsh environmental conditions external to the com-
ponent were also identified.

The documentation related to the environmental
qualification of the components at the design stage
includes the following:

a. Design Manual
The Design Manual describes how the EQ-SDG
requirements have been implemented in the sys-
tem design. Items such as applicable bounding
events & conditions, mission time and implemen-
tation of EQ requirements are described in the
Design Manual.

b. Component EQ Specification Sheet
Specific component EQ design requirements
were incorporated into the Technical Specification
by attaching an EQ Specification Sheet to the
Component Specification Sheet or else by incor-
porating the requirements into the Component
Specification Sheet and/or Technical
Specifications.

c. Environmentally Qualified Components List
(EQCL)
The Environmentally Qualified Components List
(EQCL) is a list of environmentally qualified com-
ponents. The key information related to the envi-
ronmental qualification of the components is
incorporated into the EQCL to provide operations
with the information required to maintain the qual-
ified life of these components.

3.2 Procurement Stage

The specifications, outlining how the qualification
requirements are to be met by the supplier, were
prepared during the procurement stage. The pre-
ferred qualification method and the minimum interval
between maintenance activities were specified.
Details of the test sequence were also specified.
Requirements related to the interfaces with the com-
ponent, and the mounting/orientation of the compo-
nent for the test were included in the specification.

This information is transmitted to the component
supplier in addition to the Environmental Qualification
of Equipment Technical Specification, or the
Environmental Qualification of Instrument and Control
Equipment Technical Specification. The component
supplier prepares and submits a qualification report
outline which describes the qualification method cho-
sen and the justification for the selection. The equip-
ment engineer reviews and accepts the report out-
line. Upon the acceptance of the outline, if testing is
to be done, then the supplier prepares a test plan. The
test plan is reviewed and accepted by the equipment
engineer prior to the start of the testing.

The qualification, either by testing or analysis, is doc-
umented in a qualification report prepared by the sup-
plier. The report is then reviewed and accepted by
the equipment engineer or a "Third Party" reviewer.

The documentation related to the environmental
qualification of the components at the procurement
stage includes the following:

a. Information for Tendering Document
The information, developed in the procurement
stage detailing the qualification instructions to the
suppliers, is added to the component EQ
Specification Sheet. If the EQ Specification Sheet
form is not used then this information is incorpo-
rated into the Component Specification Sheet or
Technical Specifications.

b. Component Qualification Report
Component testing or qualification by analysis is
documented by the equipment supplier and/or
test lab and is submitted to the equipment engi-
neer for review and acceptance. The content and
the format of the qualification report documents
are prepared in accordance with the requirements
of the Environmental Qualification of Equipment
Technical Specification and the Environmental
Qualification of Instrument and Control Equipment
Technical Specification. The qualification report
demonstrates that the acceptance criteria speci-
fied in the component Technical Specification
have been met. In addition, the report describes
the maintenance required to maintain the qualifi-
cation of the equipment.

c. Environmentally Qualified Components List
(EQCL)
The information in the EQCL which is not available
during the design stage, is completed during the
procurement stage. The information in the EQCL
includes a list of the EQ components, qualified
life, and identifies the EQ Qualification Reports.

3.3 Installation Stage

The environmentally qualified components are
installed following any special installation require-
ments for the equipment and its interfaces, such as
cables, connectors, electrical interface seals, instru-
ment air lines, etc. A site walkdown (sometimes
referred to as "EQ Safari") is performed to verify that
the location of equipment and its installation conform
to the design.

3.4 Operations Stage

The list of environmentally qualified components
(EQCL) is provided to operations. The list indicates
the qualified life of each component to help opera-
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tions staff prepare the EQ maintenance schedule and
parts replacement program. A spare parts inventory
program can subsequently be established to ensure
that qualified parts are available for replacement pur-
poses as needed.

4. RESPONSIBILITIES
The Environmental Qualification Program is imple-
mented by a multi-disciplinary team consisting of all
project disciplines to ensure that all interfaces are
adequately covered. This Program is headed by an
EQ expert who ensures completion of activities in a
timely manner and helps in addressing technical
issues raised internally or by external entities.

EQ awareness / education seminars have also been
conducted for this program to ensure that the staff
are aware of the EQ requirements and the way they
need to be implemented on this project.

The program and the roles of the individuals is
described in Project Procedures and Operating
Instructions. Checklists are provided to assist in
assuring compJeteness of the design activities.

5. METHODS OF QUALIFICATION
The two basic methods of qualification are analysis
and testing. In most cases, qualification by testing is
utilized or a combination of testing and analysis.

5.1 Qualification by Testing

Qualification by testing is required for electrical
equipment and mechanical equipment that contains
components which are in motion during operation of
the equipment e.g. transmitters, limit switches, elec-
tric motors, pumps, and valve actuators.

5.1.1 EQ Test Sequence

All steps in the sequence, including seismic testing
where applicable, are performed on the same repre-
sentative test sample.

The test sequence most frequently used by industry is:

Radiation (normal + accident) - » Thermal Aging -H»
Seismic Testing -> Harsh Environment Testing.

Seismic testing is sequenced before or after the
harsh environment testing depending on the equip-
ment and the harsh environmental conditions.

5.1.2 Performance/Acceptance Criteria

The performance and acceptance criteria for the
components are specified in the Technical
Specification on the applicable EQ Specification
Sheet or within the Component Specification Sheets.

5.1.3 Target Qualified Life

The target qualified life for all components is 30
years. Periodic replacement of parts may be required
to maintain the qualification of the equipment. The
minimum time between maintenance activities is to
be maximized to achieve high plant capacity factors.
A minimum time between maintenance activities of
10 years for instrumentation and 6 years for process
equipment is the target used on the Wolsong project.

6. MAINTENANCE OF QUALIFICATION
AT SITE

6.1 Replacement of Components

The EQCL will be used by operations staff to set up
and record the status of the preventive maintenance
program. For components whose qualified life is less
than 30 years, a replacement program is implement-
ed to either replace the complete component or to
replace the degraded part at specified intervals.

6.2 Replacement Parts Program

A replacement parts inventory control program is
undertaken at site such that:

• elastomers are properly stored (dry, cool, dark sur-
roundings)

• fresh replacement parts are available for planned
outages involving EQ maintenance

• spare parts are qualified and are identical to or of
better quality than the originals

7. SUMMARY
The EQ Program for Wolsong 2/3/4 was initiated at
the beginning of the project, along with educational
seminars for the appropriate project staff. Early initia-
tion of the EQ Program along with close cooperation
with the Suppliers and testing laboratories has result-
ed in relatively few problems and has helped in suc-
cessful completion of design/procurement activities.
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Figure 3-1
Environmental Qualification Flowchart
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