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37551-01 | NSPECTI ON OBJECTI VE

To provi de peri odi c engi neeri ng eval uati ons for regi onal assessnent
of the effectiveness of the onsite engineering staff.

37551-02 | NSPECTI ON REQUI REMENTS

02.01 Periodically investigate engi neering problens or incidents
to determ ne the root causes of the sel ected engineering problem
Eval uate the effectiveness of |licensee's controls in identifying,
resolving, and preventing problenms by review ng such areas as
corrective action systens, root cause anal ysis, safety conmttees,
and self assessnment in the area of engineering.

02. 02 Evaluation of Licensee's Controls and Self-Assessnent
Activities. Sem annually, perform an overall evaluation of the
licensee's controls and sel f-assessnent of engi neering activities.
Determ ne whether there are strengths or weaknesses in the
licensee's controls for the identification and resolution of the
revi ewed i ssues that could enhance or degrade plant operations or
safety.

02. 03 Use of risk insights. Consider risk significance as one
input in the selection of a sanple of inspection itens.

37551-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

Thi s i nspection procedure (IP) will provide frequent exam nations
of specific routine and reactive onsite engineering activities.
The consol i dati on of these periodic inspection findings with other
inspections in this area will assist in identifying relative
strengt hs and weaknesses within the onsite engi neering area.
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The pertinent regul ati ons and gui dance that define the regul atory
expectations in the engineering area are | ocated i n several places
i ncl udi ng:

10 CFR 50, Appendi x A, "General Design Criteria for Nucl ear Power
Pl ant s"

---, Appendix B, Criterion Ill, "Design Control,"” Criterion IV,
"Procurenent Docunent Control,"” and Criterion V, "lnstructions,
Procedures and Draw ngs"

10 CFR 50.59, "Changes, Tests and Experinents”

ANSI N18.7-1976, "Adm nistrative Controls and Quality Assurance
for the Operational Phase of Nucl ear Power Pl ants”

ANSI N45.2.11-1974, "Quality Assurance Requirenents for the
Desi gn of Nucl ear Power Pl ants”

ANSI N45.2.13-1976, "Quality Assurance Requirenents for Contro
of Procurenent of Itens and Services for Nucl ear Power Pl ants"

Speci fi c Gui dance

03.01 The engineering evaluation wll consist of a limted
assessnent of the design and engi neeri ng processes to determ ne the
root cause of the problemand eval uate t he adequacy of engi neering
support. Cenerally, extensive followip inspection needed at the
offsite location wll be performed under |P 37550, "Engineering."

When safety i ssues, events, or problens are revi ewed, the adequacy
of the results of |icensee controls may be assessed by determ ni ng
how effective the Iicensee was in performng the foll ow ng:

1. Initial identification of the problem

2. Elevation of problens to the proper |evel of managenent for
resolution (internal comunications and procedures).

Root cause anal ysi s.
Di sposition of any operability issues.

| npl enmentati on of corrective actions.

o o o W

Expansion of the scope of corrective actions to include
applicable related systens, equipnent, procedures, and
personnel actions.

It is recoomended t hat responsi bl e regi onal staff or the i nspector
mai ntain a matri x of noted strengths and weaknesses identified for
the specific engineering areas listed in the guidance section
bel ow. The matrix also could include results from other
i nspections (such as special and team i nspections) and would be
useful for identifying potential weak areas that coul d be exam ned
during the nore detailed regional inspection of engineering (IP
37550) .
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The five engineering areas listed below, along with typical
activities within each engineering area, are listed for use when

evaluating engineering activities. This guidance wll help
standardi ze classification of inspection findings within each
engi neeri ng area. This is not an exhaustive list nor is it
intended that all itens be addressed for each area.

a. Desi gn Contr ol

Desi gn control involves effectively coordinating the design
process through initial design planning to final design
I npl ement ati on. The licensee nmust control the interfaces
bet ween various utility organi zations (e.g., the technical
disciplines in the plant design organi zation, |icensing,
operation, naintenance, design change, adm nistration, and
managenent) with the end result that the as-built facilityis
continuously nmai ntai ned and operated in accordance with its
desi gn bases.

Typical activities within this area incl ude:

1. New design nodifications nust ensure that the original
design basis is not altered wthout proper NRC
notification.

2. Design nodifications include adequate post-nodification
testing instructions.

3. To ensure consistency of designs, the |icensee nay have
design guides for such significant areas as thernmal
over | oad si zi ng or breaker sizing. The licensee al so may
have a set point docunent that includes set point
nmet hodol ogy for electrical equipnent (e.g., relays).

4. Possibleindications of the quality of the design package
i ncl ude t he nunber of corrections identifiedbytechnical
review, independent design verification, or field
changes.

5. Prior to issuing a design change for installation, the
licensee may conduct a review of the nodification by
designers from interfacing disciplines and potenti al
users, and by the licensee's risk assessnent
or gani zat i on.

6. The licensee has established effectiveinterface controls
bet ween corporate and the onsite engineering staff, if
applicable, and between the 1licensee and contract
engi neering. These interface controls usually include
specific responsibilities, comunication channels, and
requirenents for utility approval of contractor work.

7. Arelatively |l arge nunber of field-initiated engineering
changes incorporated after the design package was

| ssue Date: 06/24/98 - 3 - 37551



37551

approved to correct designinstallationinstructions may
i ndi cate one of several weaknesses in design control.
For exanpl e,

(a) The reference engineering docunentation used to
generate the design package may have had i ncorrect
information or it may have been overly difficult to
retrieve the correct information.

(b) The desi gn package generati on and i ndependent revi ew

wer e rushed or i nconplete so that existing om ssions
or errors were not detected.

Design and Installation of Plant Mdifications

An effective plant nodification package will acconplish the
desired objective and contain clear and accurate design
change installation instructions.

Typical activities in this area include:

- Approval of the design change and procurenent package
should allow sufficient time to schedule the design
change w thout adversely affecting the outage pl an.

- Mat erial s and conponents should be staged and accepted
prior to the outage.

- The desi gn change package shoul d have cl ear installation
instructions. Quality control (QC) inspections should
verify critical installation details.

- Installation of the design change will be in accordance
with the installation instructions.

- Post-nodification testing nust be conpleted wth
acceptable results after installation of the design
change. Acceptance criteria are clearly defined.

- The desi gn change shoul d acconplishits intended purpose.

Engi neering and Techni cal Support in O her O gani zations

An indication of the effectiveness of engineering is the
extent of engi neering invol venent in other organi zations and
the responsiveness of the engineering staff to provide
support.

Engi neering staff should actively seek out opportunities to
participate in resolving in-plant problens before their
presence is requested by the organization experiencing the
pr obl ens. Frequent reviews of naintenance work and work
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orders by the engineering staff should assure that the pl ant
design basis is being maintained.

Opti mum plant performance |evels are defined thorough
basel i ne data, design paraneters, and nodeling. Performance
trending prograns are inplenented to routinely nonitor,
collect, trend, and anal yze performance data on systens to
det ect degradation, before they result in equi pnent outages,
by conparing real tine performance data to optinmum plant
performance | evels.

To assist in evaluating the effectiveness of the engi neering
organi zati on, determ ne the extent of engi neering i nvol venent
in the foll ow ng areas:

- per formance trendi ng

- mai nt enance

- post-nodification testing

- NRC docunents (e.g., information notices, generic
letters, and bul | etins)

- vendor information

- Iicensee event reports

- set poi nt changes

- speci fications and acceptance criteriafor procurenent of
safety- rel ated and comerci al grade parts

- identifieddeficienciesinplant conponents or operations

- initiation and oversight of tenporary design changes

- design reviews, including 10 CFR 50.59 eval uations, 10
CFR Part 21 reports, and Appendix Rto 10 CFR Part 50
fire hazard anal ysi s

d. Confi gur ati on Managenent

Confi gurati on managenent i s the i ntegrated managenent process
to ensure (1) that the plant's physical and functional
characteristics are maintained in conformance wth the
plant's design and licensing bases; (2) that operating

training, nodification, and nmaintenance processes are
consistent wwth the conditions prescribed by the design and
the current licensing bases; and (3) that the plant is
operated and mai ntained within these conditions.

For the licensee's as-built programto be effective, design-
basis informati on nust be available, utilized, and current.
The | i censee nmust mai ntai n drawi ngs current for the operators
to properly operate the plant and for the engineers to
accurately eval uate design nodifications.

El enents of configuration control include:

1. Controlled drawings in use are the |atest revision and
super seded drawi ngs are elim nated.

2. Conpl eted design changes are reflected in control room

drawings or records wused for operation, and are
identified for incorporation into as-built draw ngs.
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3. Before a design change is closed out, the follow ng
docunents are revised, if necessary, to reflect the
actual plant configuration:

- plant draw ng

- station procedures

- equipnent and installation specifications
- plant safety analysis (FSAR or USAR)
- plant technical specifications

- equipnent lists

- set point docunents

- equi pnent qualification data packages
- fire hazards anal ysis

- system descriptions

- training materials

- licensing action

- sinmul ator

- design basis docunents

e. Engi neering Trai ning and Staffing

An ef fective engi neering organi zationw || careful |y consi der
engi neering staffinglevels andinitial and ongoi ng training.
Eval uat e engi neering resources and staffing | evel s based on
assigned responsibilities and the ability to perform
engi neering support inatinely manner. Reviewtrainingonly
if warranted based on weaknesses identified by previous
I nspecti ons.

Some indications of well-trained and sufficiently staffed
engi neeri ng group i ncl ude:

1. Licensee engineers regularly contact industry peers and
are aware of energing technical issues.

2. Engineering positions are staffed wth nmulti-disciplined
and know edgeabl e personnel consistent with assigned
responsibilities.

3. Avrelatively few nunber of

- approved nodi fi cationrequests awai ti ng designrevi ew
- conpl eted nodifications awaiting cl oseout

- out st andi ng requests for engi neering assi stance

- uni ncor porated draw ng change requests

- desi gn change packages that were approved shortly
before an out age began

NOTE: A | arge proportion of packages bei ng approved j ust
before the start of an outage may conplicate outage
planning and may indicate an engineering staff
short age. Rel atively few nodification requests
awai ting design revi ew and few out standi ng requests
for engi neering assi stance may not be indicative of
a well -trained and staffed engi neering group. O her
factors that may result in a small backlog of
engi neering work include few requests for
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engi neeri ng support or managenent cancell ation of
specific projects.

03.02 Eval uati on of Licensee's Controls and Self-Assessnent
Activities

Conpar e engi neering strengt hs and weaknesses i dentified during NRC
engi neeringinspectionstothelicensee's self-assessnent findings.
For engi neeri ng probl ens whi ch t he i nspect or revi ewed, eval uate t he
t horoughness of |icensee self-assessnent efforts to identify
engi neeri ng process weaknesses.

Consider the tineliness and the adequacy of the |icensee's
corrective actions to address the root-cause problem Al so,
consider the effectiveness of independent safety evaluations
i ncl udi ng the performance of the safety reviewcomittees, quality
assurance audits, and surveillances, if applicable. Report any
persi stent engineering process weaknesses to NRC nanagenent.

The determ nati on of whether there are strengths or weaknesses in
the licensee's controlswll belimtedto those issues, events, or

probl ens reviewed in detail. The evaluation w ||l not draw sweepi ng
concl usi ons about the licensee's overall control prograns but wl|
be very specific in identifying any |licensee strengths or

weaknesses encountered with the individual itens revi ened.

For additional inspection guidance on |licensee controls, refer to
| P 40500, "Effectiveness of Licensee Controls in ldentifying,
Resol ving, and Preventing Probl ens."

The answers to the foll ow ng questions will provide sone indication

of the degree of thoroughness of the |icensee's self-assessnent
fi ndi ngs.

a. Was the self-assessnment perforned by appropriately trained
per sonnel ?

b. Does the individual performng the self-assessnent have
i ndependence fromthe organi zation being eval uated?

c. Are self-assessnent findings addressed in a tinmely nmanner
based on the significance of the self-assessnent finding?

- Are the normal response tines appropriate?
- Are di spositions thorough?
- Are corrective actions inplenented in tinmely manner?

- Did the self-assessnent determ ne the root cause of
identified probl ens?

- Are conpl eted corrective actions reviewed to assure they
solved the initial problenf
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d. How often does quality assurance (QA) and QC personnel visit
t he engineering group? Are audits perforned of the design-
engi neering programcontrols? Do the audits include a re-
review of calculations? Do the audits have negative
findi ngs?

e. How does the engineering organization interface with QA QC?
Does QA QC revi ew engi neering output? If so, what type of a
reviewis performed (i.e., does QA QC ensure all signatures
are there and legibility is maintained or do they perform
meani ngful engineering reviews)? Are the QA QC individuals
qualified (and certified) to performengi neeringreviews? If
not, are qualified engineers independent of the discipline
being audited, assigned to the QA QC function to perform
needed technical reviews?

03.03 Use of risk insights

The inspector should refer to | MC 2515 Appendi x C for gui dance on
the use of PRAinsights to helpinthe selection and prioritization
of itenms to inspect. |If necessary, contact NRC PRA specialists
(e.g., Senior Reactor Analysts or the NRR Probabilistic Safety
Assessnent Branch) for assistance.

37551-04 | NSPECTI ON RESOURCES
Approxi mately 13 hours of direct inspection are estimted to be
required to inplenment this inspection procedure at a single-unit

site. Mul ti-unit sites are provided an additional 6 hours of
direct inspection for each additional unit.

END
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