
HR9800142

Relationship towards Engineering, Quality Assurance and
10CFR50.59 in the Design Change Process at the Krsko NPP

I. Basic, B. Krajnc
Krsko Nuclear Power Plant, 8270 Krsko, Slovenia

Abstract

The paper discusses the relationship between the KrSko NPP design change engineering practice, quality assurance
and the USA Nuclear Regulatory Commission 10 Code Federal Rule 50.59 (10CFR50.59). Together these controls ensure that
plant design bases are maintained and yield a safe design. The 10CFR50.59 has been applied in Krsko NPP plant specific
procedure entitled ESP-2.303 "Authorization of Changes, Tests and Experiments" (Safety Evaluation Screening) since 1994.

All the proposed changes requiring Safety Evaluations are being submitted to the SNSA (Slovenian Nuclear Safety
Administration). If the proposed change is constituting an "Unreviewed Safety Question" the formal licensing procedure shall
be completed before design change can be implemented otherwise the proposed design change is rejected. The procedure (ESP-
2.303) provides the methodology to be followed in determining if a proposed activity involves an unreviewed safety question.
An "Unreviewed Safety Question" is essentially the same as defined in 10CFR50.59(a)(2): "A proposed change, test or
experiment shall be deemed to involve an unreviewed safety question (1) if the probability of occurrence or consequences of an
accident or malfunction of equipment important to safety previously evaluated in the [updated] safety analysis report may be
increased; or (2) if a possibility for an accident or malfunction of a different type than any evaluated previously in the [updated]
safety analysis report may be created; or (3) if the margin of safety as defined in the basis for any technical specification is
reduced."

The paper discusses the following Krsko NPP Safety Evaluations aspects:
1. Defense in Depth Design Philosophy
2. Methodology
3. Definitions and Applicability of Terms
4. Evaluation Process Guidanceand Documentation Process
5. Krsko NPP Lessons Learned

1. Defense in Depth Design Philosophy

The defense-in-depth philosophy includes reliable design provisions to safely terminate
accidents and provisions to mitigate the consequences of accidents. Three of the physical barriers
that create a defense-in-depth are:

- Fuel Clad
- Reactor Coolant System Boundary
- Containment Boundary

The SAR (Safety Analysis Report) analyses demonstrate that under the pre-assumed accident
conditions, the consequences of" accidents challenging the integrity of the barriers will not exceed
the criteria established in 10CFR20 or guidelines established in 10CFR100. Thus, Krsko NPP
USAR (Updated Safety Analysis Report) analyses provide the final verification of the nuclear
safety design phase by documenting Krsko NPP performance in terms of public protection from
uncontrolled releases of radiation. The design effort and the administrative controls necessary to
ensure the required performance of the physical barriers during anticipated occurrences and
postulated accidents are extensive. They affect almost every aspect of plant design, construction
and operation. Because 10CFR50.59 provides a mechanism for determining if SNSA approval
is needed for changes affecting this part of plant design and operation, it is helpful to review
briefly the requirements and the objectives imposed by the General Design Criteria (GDC) on
plant construction andoperation.
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2. Methodology
The methodology (Safety Review Process) covered by Krsko NPP procedure ESP-2.303 is

given in Figure 1. Assuming an activity has been analyzed and determined to be safe, two
screening criteria must be satisfied before check for an Unreviewed Safety Question (USQ) is
required. For example, if the activity involves a Technical Specification change, it can not be
instituted under 10CFR50.59.

Figure 1: Safety Review Process per ESP-2.303
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The ranges of changes that is covered by ESP-2.303 is very broad. It includes certain changes (or
activities) to non-safety related systems as well as safety related systems if the change can affect
a safety related system.

3. Definitions and Applicability Terms

Safety Analyses Report (SAR)
The safety analysis report referred to in 10 CFR 50.59 is the most recently updated Final

Safety Analysis Report (USAR) submitted to the SNSA as required by 10 CFR 50.7 l(e). This
regulation requires that, 'The updated USAR shall be revised regularly to include the effects of:
all changes made in the facility or procedures; all safety evaluations performed by the licensee
either in support of requested license amendments or in support of conclusions that changes did
not involve an unreviewed safety question; and all analyses of new safety issues performed by
or on behalf of the licensee at the SNSA's request."
The phrase "Described in the SAR" does not solely address explicit descriptions of SSCs,
procedures, tests or experiments. The description may not be detailed, perhaps title or name only,
yet involve or potentially impact equipment important to safety. Implicit descriptions must also
be considered. An example would be a relay in a circuit which is described in the USAR. The
relay may potentially impact the circuit's function, even though it is not explicitly described.
When considering the term "Safety Analysis Report" other documents which may contain
licensing basis information or commitments to SNSA shall be included. Examples of documents
to consider are:

Updated Safety Analysis Report (USAR)
Operating License and Technical Specifications
Emergency Plan
QA Program
Reload License Submittal
Fire Protection Manual/Analysis/Plan
Evaluations and Responses to SNSA Requests
Offsite Dose Calculation manual
Process Control Program
Station Blackout (SBO) Analysis
Security Program

Important to Safety (ITS)
"Important to Safety" is not an equipment classification. The focus of the 50.59 review

process is to evaluate the potential effect(s) of the proposed change on the safe operation of the
facility without regard to any overall classifications.
Alterations in the design, operation or function of the Structure, Systems and Components (SSCs)
explicitly described in the SAR may result from alterations related to SSCs not described in the
SAR.
An SSC is considered to be "Important To Safety" if:
- The SSC design, operation or function is directly or indirectly credited in the accident

analyses identified in USAR Chapter 15.
- The SSC is required to mitigate or respond to other design basis events such as turbine

missiles, high energy line break, seismic events, and loss of offsite power.
- The SSC has a reasonable potential to cause a transient or event (e.g., generator or turbine

trip) which could result in a challenge to safeguards systems, function or equipment.

Increase in Consequence of Accidents
If a proposed change, test or experiment would result in an increase in dose from any

accident or equipment malfunction above that previously reviewed and approved by the SNSA
as part of the licensing basis for the plant, then the proposed change, test or experiment involves
an "increase in consequences" with Unreviewed Safety Question and should require prior SNSA
approval.
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Increase in the Probability of Occurrence of Accident
Accidents have been divided into categories based upon a qualitative assessment of

frequency. These categories shall be used to assess if an increase in the probability of occurrence
may result.

- Normal Operations Event: Expected frequently or regularly in the course of power operation,
refuelling, maintenance, or maneuvering.

- Faults of Moderate Frequency: Any one incident expected per plant during a calendar year.

- Infrequent Incidents: Any one incident expected per plant during plant lifetime.

- Limiting Faults (Accidents): Not expected to occur but could release significant amounts of
radioactive material thus requiring protection by design.

Changes that result in a change from one frequency class to a more frequent class or changes
within a category that result in a clear increase or trend are examples of changes that increase the
probability of occurrence. When there is no clear trend toward increasing the probability, the
change is not considered to cause an increase in probability.

Margin of Safety
The margin of safety is defined to be the margin between Acceptance Limit (as it is defined

in the Basis for any Technical Specification) and Design Failure Point or System Limitation
(Unacceptable condition). See Figure 2 below.

Figure 2: Example of Margin of Safety Using Containment Pressure Transient
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Procedures
The term 'Procedures' is not limited to merely those items specifically identified as 'Plant

Procedures' (e.g., operating, chemistry, surveillance, abnormal, and emergency), but SAR
procedures include anything described in the SAR that defines or describes activities or controls
over functions, plant configuration, tasks, reviews, tests or safety review meetings. If changes to
these activities or controls are made, such changes qualify as changes to procedures as described
in the SAR, and changes must be made according to the requirements of this procedure (ESP-
2.303).

318



Furthermore, safety screening and evaluation of 'Plant Procedures' shall be managed in
accordance with Procedure Owner judgement and following requirements:
- Revisions to procedures explicitly described in the USAR and administrative programs,

require Safety Evaluation if the intent of the procedure is changed.
- Changes to procedures listed (and not outlined, summarized, or completely described) in the

USAR may require Safety Evaluation screening . This is a qualitative determination and
should be based on sound engineering judgement.

- Changes not listed in the USAR do NOT normally require a Safety Evaluation. Screening of
changes to these types of procedures for 10CFR50.59 applicability is NOT normally required.
Screening may be done if the applicability is in question.

- Screening of changes to the above procedures is NOT required for editorial corrections or
format changes.

Updated Safety Analyses Report (USAiO
As used in the procedure ESP-2.303, "Updated Safety Analysis Report (USAR)" means the

most recently updated safety analysis report required by 10CFR50.71(e). It also includes pending
changes to the USAR which have not yet been transmitted to the regulatory agency. Examples
of pending changes may be found in (1) correspondence submitted to the regulatory agency; (2)
safety evaluations performed in support of changes, tests and experiments made pursuant to
Procedure ESP-2.303; (3) safety analyses performed in support of license amendment requests;
and (4) analyses of new safety issues performed by or on behalf of NEK at regulatory agency
request.

Unreviewed Safety Question (USO)
An "unreviewed safety question" is essentially the same as defined in 10CFR50.59(a)(2):

"A proposed change, test or experiment shall be deemed to involve an unreviewed safety question
(1) if the probability of occurrence or consequences of an accident or malfunction of equipment
important to safety previously evaluated in the [updated] safety analysis report may be increased;
or (2) if a possibility for an accident or malfunction of a different type than any evaluated
previously in the [updated] safety analysis report may be created; or (3) if the margin of safety
as defined in the basis for any technical specification is reduced."

KOC - Krsko Operating Committee
KSC - Krsko Safety Committee
ING.DOV - Krsko Licensing and Analyses Department
ESD- Krsko Engineering Service Division

4. Evaluation Process Guidance and Documentation Process
ESP-2.303 only requires 10CFR50.59 Safety Evaluations for changes to the facility which

affect the design, function or method of preforming the function of a structure, system or
component (SSC) described in the SAR either by text, drawing or other information relied upon
by the SNSA. A common question is whether written safety evaluations should be performed
only for changes to SSCs explicitly described in the SAR. The answer is "no" because changes
to SSC that are not explicitly described in the SAR can have the potential for affecting the
function of SSCs which are explicitly described in the SAR. For example, if nonsafety-related
equipment is mounted above a safety related component so it could fall and damage the safety-
related component in an earthquake, the seismic evaluation of the safety-related component is
changed.

Maintenance activities are not required to be reviewed under ESP-2.303 except for those
activities that require deviation from a SAR procedure, put the plant in a condition where it
functions differently than described in the SAR, or might violate a technical specification.

Temporary changes (Krsko NPP procedure ADP-1.1.301) to the facility are evaluated to
determine if an unreviewed safety question exists. Examples of temporary modifications include
jumpers and lifted leads, temporary lead shielding on pipes and equipment, temporary blocks and
bypasses, temporary supports and equipment used on a temporary basis. The safety screening of
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the Krsko plant procedures has been considered in subsection above.
To determine whether or not the proposed change alters the design, function or method of

performing the function of the SSC, an engineering evaluation and a through understanding of
the design basis of the system involved are essential.

In performing a safety evaluation of a proposed activity, the evaluator must answer seven
questions to determine if an unreviewed safety question is involved. Although the answers are
ultimately either "yes" or "no", there must be an accompanying discussion which provides the
evaluator's rationale for the answer. Consistent with the intent of 10CFR50.59, these discussions
should be complete in the sense that a qualified independent reviewer would arrive at the same
conclusion, i.e., "yes" or "no", for the same reason(s) without consulting with the evaluator. In
the routine of conducting safety evaluations, however, evaluators may be inclined to short-cut this
aspect and provide explanations that are either too brief or deficient. For example, in support of
a "no" answer, a common temptation is to simply explain what "no" means, e.g., "This activity
does not increase the probability of an accident previously evaluated in the SAR." Restatement
of the question or making a simple statement of conclusion is generally not sufficient. It is
recognized, however, that for certain simple activities, a brief statement of the conclusion,
coupled with identification of the considerations made in reaching that conclusion, may be
adequate.

The importance of adequate documentation derives mainly from the fact that experience and
engineering knowledge (other than models and experimental data) are often relied upon in
making safety evaluation determinations. Since an important goal of the safety evaluation is
completeness, the items considered by the evaluator must be clearly evident. As applicable, the
safety evaluation should show that the following were considered:

(1) the systems, structures and components affected by the change and their functions

(2) parameters of the accident analyses affected by the change

(3) the design basis accidents reviewed for impact

(4) the failure modes of the change considered

(5) the original design basis of the affected SSCs

(6) the effect of the change on the margin of safety as defined in the Technical Specifications

By properly documenting the effects that were considered, independent reviewers will be able
to confirm the thoroughness of the evaluation (see Figure 1).

5. Krsko NPP Lessons Learned

S The 10CFR50.59 process, covered by Krsko plant procedure ESP-2.303, upgrades general
safety culture in Krsko NPP. The live Safety Screening and Safety Evaluation processes under
ESP-2.303 are basis for daily using of other design procedures like us:
- ADP-1.1.301, "Temporary Modification Control";
- ADP-1.2.104, "Preparing, Review and Approval of new Krsko NPP procedures";
- ADP-1.2.108, "Review, deleting or changing of Krsko NPPprocedures";
- ESP-2.602, "Plant Design Modifications";
- ESP-2.603, "Plant Minor Modification";
- ESP-2.605, "Design Considerations, bases and inputs";
- ESP-2.301, "Technical Specifications Changes and Licence amendment";
- ESP-2.302, "Administration of Changes to the Updated Safety Analysis Report (USAR)";
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ING.DOV recognized the need for electronic management of performed Safety Evaluation.
We build-up database that could be seen from every PC on plant network. The lists of safety
evaluation and screenings status, organized as web pages in HTML format, are updated every
day (see Figure 3).

Figure 3: List of evaluation in database
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ING.DOV recognized the following inadequate steps under review process that should be
addresed in the near future :
- Training of competent reviewers (Krsko NPP organized two Basic 10CFR50.59 Safety

Evaluations Training since 1992. Training has been performed by General Physics
Corporation - Columbia, USA. Experiences show that training should be organized more
frequently.),

- Scheduling adequate time for a complete review,
- Comunication between involved parties, and
- Documentation of review results.

Statistics for the last two years (1996 and 1997) show that we reviewed, through Screening
process, 292 (1996.) and 250 (1997.) different activities. Total number of prepared Safety
Evaluation covered 42 (1996.) and 37(1997.) screened-in activities.
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1996.
24%
8%
3%
62%
0%

1997
18%
10%
1%
69%
0%

Proposed activities reviewed through safety evaluation screening cover the following items:

Modification:
Temporary modifications:
Tests:
Procedure changes:
Experiments:
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