NRC INSPECTION MANUAL |1 PB

I NSPECTI ON PROCEDURE 37550

ENG NEERI NG

PROGRAM APPLI CABI LI TY: 2515
FUNCTI ONAL AREA: ENG NEERI NG ( ENG)

37550-01 | NSPECTI ON OBJECTI VE

Eval uate the |licensee's engineering activities, particularly the
ef fectiveness of the engineering organization to performroutine
and reactive site activities, including the identification and
resol ution of technical issues and probl ens.

37550-02 | NSPECTI ON REQUI REMENTS

02.01 Eval uate several safety-significant design changes and
pl ant nodifications to verify conformance with the applicable
installation and testing requirenents.

02. 02 Eval uate several safety-significant tenporary plant
nodi fications to verify conformance wth the applicable
requirenents.

02. 03 Evaluate the extent and quality of engineering
i nvol venent in site activities.

a. Evaluate the extent and effectiveness of the site
engi neering com nmuni cati ons wi th ot her departnents such
as mai nt enance, opera-tions, and cor porat e engi neeri ng.

b. Evaluate engineering involvenment with the resolution of
techni cal issues selected fromrecent plant events or routine
wor k docunent s.

c. Evaluate the extent of backl ogged engi neeri ng work.

02. 04 Determne the degree to which the engineering
organi zation maintains the plant's design bases current for
sel ected significant safety systens, and verify that the regul atory
requirenments and |icensee commtnents are properly inplenented in
t he performance of engineering activities.
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02. 05 If performance problens are identified, evaluate the
relative capabilities of the site and corporate engineering
organi zations with regard to staffing | evel s, experience, clearly
del i neated responsibility, training, and procedures.

02. 06 Eval uate the effectiveness of licensee's controls and
sel f-assessnent prograns related to engineering activities.

a. Evaluate the appropriateness andtineliness of thelicensee's
controls inidentifying, resolving, and preventing probl ens
by review ng such areas as corrective action systens, root
cause anal ysis, safety commttees, and self assessnent in the
area of engi neering.

b. Evaluate the effectiveness of |icensee controls by review ng
pertinent issues, events, or problens identified during the
I nspection in the area of engineering.

c. Determ ne whether there are strengths or weaknesses in the
licensee's controls for the identification and resol ution of
the reviewed issues that could enhance or degrade plant
operations or safety.

02. 07 Eval uate the overall effectiveness of the independent
saf ety engi neering group (I SEG or equi val ent) by revi ewi ng vari ous
| SEGreports and the i npl enentati on of corrective actions. Review
the follow ng itens:

a. Selected | SEGreports for the last year toidentify areas for
addi ti onal review and assess the |icensee's root cause and
corrective action processes.

b. Selected reports to evaluate whether thorough, in-depth
reviews of known weak areas were perforned and assess the
adequacy of the reviews.

c. Corrective action recomendati ons made by | SEG and determ ne
if the associated reconmmendations were inplenented
effectively and in a tinely manner.

d. Discuss with | SEG nenbers the day-to-day functions of their
organi zation, the effectiveness of reports produced, and t he
quality of issues identified and nake an assessnent of the
organi zation's effectiveness.

02. 08 When desi gn changes and nodi ficati ons have been nmade to the
systens installed as part of the NRC regul ations 10 CFR 50. 62, 10
CFR 50. 63, and Supplenent 1 to NUREG 0737 for RG 1.97 instrunents
and SPDS, eval uate these changes and nodifications to ensure that
the original design bases and nmargins for the applicable
syst em conponents have not been conprom sed, by perform ng the
fol |l owi ng:

a. Verifythat thelicensee has inplenented appropriate software
control and post-nodification testing.
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b. Determine if design requirenents are translated correctly
into vendor/design specifications and verified during post
nodi fi cation testing, Al so, verify that the licensee's
design, as endorsed through the SER, is being properly
i npl emrented and the design requirenents as inplenented are
easily traceabl e.

c. Verify that the required qualified isolation devices are
installed for systens such as RG1.97 i nstrunents, SPDS, SBO
and ATWS that interface with the safety systens. Al so,
confirmthat the diversity requirenents of 10 CRF 50.62 are
still met with the change//nodification in place.

d. Verify that the capacity of air, fluid and el ectrical systens
support the nodification of alternate ac source for station
bl ackout .

e. Verify that the procurenent specifications for station
bl ackout copi ng equi prent conformw th t he gui dance provi ded
in Regul atory CGuide 1.155.

f. Determine how the licensee ensures the operability of
equi pnrent for systens such as ATW5, SBO, SPDS, and RG 1.97
instrunentation which are not covered by TS, but are
installed in accordance wth |icensee commtnents and are
inportant to the safe operation of the plant.

02. 09 Use of risk insights. Consider risk significance as one
input in the selection of a sanple of inspection itens.

37550-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

Thi s i nspection procedure (I P) focuses on such routine and reactive
engi neering activities as: desi gn changes and nodifications,
syst emengi neeri ng, engi neeri ng support to ot her pl ant departnents,
techni cal problemresolution, and operability reviews. This IP
al soinvolves reviewing the licensee's self-assessnent efforts and
the control of designinformation. The results of this engineering
IP will provide input to the systematic assessnent of |icensee
performance (SALP) in the engineering functional area.

Assess such |icensee organi zati onal el enments as site engi neering,
cor porate engi neeri ng, and systens engi neering. During the course
of eval uating engi neering interfaces, other |icensee organi zati ons
will be examned that have the following responsibilities:
oper ations, nmi ntenance, procurenent, |icensing, construction or
nodi fication installation, and testing. The inspectors performn ng
this IP should be experienced in both plant engineering and
oper ati ons.

The primary enphasis of this IPis to evaluate the effectiveness of
the engi neering organization in performng routine and reactive
site activities. To the extent that sonme existing NRC team
i nspections al so exam ne t hese engi neering activities, it is highly
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advant ageous to i npl ement portions of this IPin conjunction with
any engineering-oriented teaminspection. The advantage to this
approach is that these other inspections include review of a
br oader scope and greater depth of engi neering work products than
is practical for this IP.

Speci fi c @i dance

03.01 Select about five significant safety-related design
changes and plant nodifications from a list of nodifications
i npl enmented during the | ast refueling outage or schedul ed for the
next refueling outage. Attributes to consider for exam nation:

a. Engineering i nvol venent in determ ni ng procur enment
specifications for commercial grade itenms used in plant
nodi fi cati ons.

b. Design changes and plant nodifications were reviewed and
approved by on-site and offsite review organi zations as
required by the Adm nistrative Controls section of techni cal
speci fications or plant procedures.

c. Operating procedure and ener gency operating procedur e changes
were identified, and i npl enented, as part of the nodification
package.

d. Operator training program revisions were identified and
i npl emented as part of the nodification package.

e. Controlled copies of as-built docunents used by critica
personnel were either revised and distributed or |egibly
mar ked up, on an interimbasis, to showall changes rel ating
to the plant nodification(s). Critical personnel include
mai nt enance technici ans, tag hangers, and pl ant operators.

f. Appropriate FSAR revisions were planned or conpl eted.
Exam ne t he associ ated 10 CFR 50. 59 eval uati ons for techni cal
adequacy.

g. Necessary docunentation revisions for preventive mai nt enance,
inservice inspection (I1SlI), and inservice test (IST)
requirements were appropriately identified as part of the
nodi fi cati on package.

h. For plant nodifications that are partially conpleted, the
effects of partial conpletion were fully considered and the
partially conpleted status was adequately assessed in
accordance with the requirenents of 10 CFR 50. 59.

i. Design change calculations, analysis, and design output
docunments ensure:

1. Requiredtechnical, design verification, and i ndependent
design reviews were perforned.

2. Correct usage of design information between technica
di sci plines e.g., process val ues devel oped by nechani cal
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systens personnel are correctly used by instrunentation
and control personnel in set point calcul ations.

3. Appropriate design inputs fromcodes and standards and
from the relevant design <criteria were properly
identified.

4. Cal cul ational and anal yti cal methodol ogy conplied with
regul atory requirenents, |licensee design gui des, |icensee
comm tnents, and industry practices.

5. Cal cul ational assunptions were technically reasonable.

6. Appropriate post-nodification test acceptance criteria
were deline-atedto verify all appropriate aspects of the
i npl enment ed nodi fication.

7. Open or verification-pending itens in the cal cul ati ons
were satisfactorily resolved or properly identified and
tracked for future resolution

8. The licensee considered such design requirenents as 10
CFR 50.59 evaluation, environnental qualification,
electrical cable separation criteria, and seismc
criteria.

j. Modified plant configuration was consistent with regul atory
requirenments and |icensee commtnents and devi ati ons were
comruni cated to the NRC, when required.

k. Post-nodification test procedures focused on the installed
changes, changes to the procedures were reviewed and
approved in accordance with the |icensee's program

I. Licensee's evaluation of conpleted tests addressed test
results that did not neet acceptance criteria and indicated
that test deviations were resolved in consultation wth the
engi neering organi zation and that required retesting was
acconpl i shed.

m The testing criteria and results established that the | evels
of performance of new structures, systens, and conponents
were as described in the |icense anmendnent application, if
applicable, and in the detail ed design docunentati on.

n. A review of selected field change requests indicated that
appropriate and tinely safety eval uati ons were perfornmed by
t he desi gn or engi neering organi zation. Field changes tothe
initial design package provide an indication of the quality
of the design work. Because a | arge nunber of field changes
may indicate a problem the reasons for the field changes
need to be consi dered.

o. Installed hardware conformed to the post-nodification as-
built draw ngs.
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03. 02 Sel ect about five safety-significant t enporary
nodi fications (including a mx of nmechanical, electrical, and
instrunentation and controls) and consider the critical elenents
listed belowto determ ne consistency with the licensee's quality
assurance (QA) program

a. The review and approval process of the tenporary
nodi fication.

b. The procedures for installing the tenporary nodification.

c. The formal record for tracking the status of tenporary
nodi fications, lifted | eads and junpers, tenporary strainers,
and tenporary trip set points of control equipnent.

d. The independent verification, where appropri ate, of
installation and renoval of tenporary nodifications.

e. Functional testing of equipnment followng installation or
renoval of the tenporary nodification

f. Correct installation of the tenporary nodifications.

g. For tenporary nodifications that have been in place for a
| ong period of tinme (9-12 nonths), the cause of any del ay and
the overall effect of the tenporary nodification.

h. The affected control room draw ngs and docunents indicate
out st andi ng tenporary nodi ficati ons.

i. The nmethod of identifying the tenporary nodification on the
nodi fi ed equi pnent .

j. Pertinent design change and plant nodification attributes
listedin Section 03.01 have been consi dered by the |icensee.

03. 03 This requirenent evaluates managenent and staff
comruni cations between site engineering and other such
organi zati ons as nmi ntenance, operations, quality and regul atory
assurance, and corporate engineering. Include responsiveness to
requests for engineering assistance, tinmeliness of engineering
resolutions (i.e., to address the technical issues evaluated in
2.03.b and c¢) and engi neering performance in an advisory role in
t he eval uati on.

| dentify recent plant nonconformances or deficiencies from the
licensee, e.g., condition reports, deviation reports, naterial
nonconf ormance reports, or other simlar |icensee docunents that
identified problenms within the | ast year. The sanple may incl ude
install ed tenporary pl ant desi gn changes, recent set poi nt changes,
licensee event reports, and 10 CFR Part 21 notices and Part 50.72
notifications. Also consider previous inspection reports and SALP
reports, and the licensee's response to NRC bulletins, generic
letters, and information notices.

On the basis of the above information, select a sanple of safety-
significant issues that required engineering involvenent and
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request additional information on the issues selected, to provide
a conpl ete picture of howthe issue was resolved. Further assess
engi neering by conducting onsite interviews wth individuals
cogni zant of the i ssues and revi ew ng docunentati on not previously

avai | abl e. During these interviews and reviews, consider the
fol |l owi ng:

a. The engineering organization normally will be involved in
identifying and resolving technical issues affecting the
pl ant . It should arrive at a sound technical resolution
based on an appropriate technical basis supported by
appropri ate docunentati on. Beyond the specific issue, a

determ nati on should have been nmade of the extent of the
problem its root cause, and actions necessary to prevent
recurrence. This should include an assessnent of the
engi neering disposition of deficiencies identified fromthe
| SI prograns and responses to such operational matters as
licensee event reports (LERs), set point changes, or
unanti ci pat ed syst emresponses ei t her during normal operation
or an event.

b. The engi neering organi zationnormally will provi de support to
the maintenance departnent in the analysis of equipnent
performance trendi ng dat a and r ecommend changes to preventive
mai nt enance schedul es. The ul ti mate neasure of acceptability
is whether the plant equipnment runs reliably with few
mai nt enance-rel ated failures. The engi neering organi zati on
al so should identify post-nmaintenance testing requirenents
and acceptance criteria; recommend troubl eshooti ng of conpl ex
probl ens; develop specifications for the procurenent of
comrercial grade parts; and ensure that unauthorized
nodi fications are not perforned as maintenance activities
W t hout proper review (i.e., 10 CFR 50.59) and approval and
mai nt enance wor k requests. Additional inspection gui dance on
comrerci al grade dedication is available in [P 38703,
"Commerci al G ade Dedication.”

c. The engineering organization wll evaluate such external
i nformation as vendor bul I etins and NRC generic
conmuni cat i ons. The engineering groups should naintain

records of such evaluations and should perform the
evaluations in a tinely manner

d. The degree of engineering involvenent with plant procedure
revisions, 10 CFR 50.59 and Part 21 evaluations, and
techni cal specification or FSAR anendnents.

e. The work prioritization process, safety significance of
specific work activities, and the system for tracking
backl ogged itens. The size and shape of the engineering
backlog is not as inportant as nanagenent of the backl og.

03. 04 I nspectors have a regqulatory basis for actions during
i nspectionthat result inthelicensee providingrecords, including
newy generated calculations, that substantiate the |icensee's
ability to fulfill its design-basis conmmtnents. A request by an
i nspector for a broad range of specific design docunents w thout
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any identified concerns nmay be perceived as a backfit by the
| i censee. However, the intent of this guidance is to have any
licensee effort to confirm system functionality result from
legitimate concerns identified by the inspector. To the extent
that such licensee effort is perceived by the licensee as a
backfit, this should be addressed t hrough the normal channels for
backfit review.

Li censee configuration managenent shoul d ensure that design-basis
docunentation is consistent with regulatory requirenents, |icensee
commtnents, and the as-built facility.

For plant nodifications reviewed as part of 02.01 and 02.02, there
must be assurance that systens, structures, or conponents wl|
perform their intended safety functions. The inspector should
consi der the foll ow ng whether:

a. Design-bases docunentation (e.g., designcriteria, licensing
comm tnents, and cal cul ations of record) was avail able and
utilized in conjunction wth the generation of the
engi neering anal ysis to support the plant design change and
nodi fi cation.

b. Docunents contai ni ng desi gn-bases i nformati on are controll ed
and updated to ensure they remain current.

c. System design requirenents (e.g., system descriptions,
cal cul ations and analysis, conponent specifications, and
drawi ngs) reflect the as-built condition of the plant and are
consistent wth regulatory requirenents and |icensee
comm t ment s.

03. 05 If significant weaknesses are identified in the
engi neeri ng organi zation, consider pertinent engi neering el enents
listed bel ow

a. The engineering organization should have clearly defined
responsi bilities that are understood by bot h nanagenent and
staff. The engi neering staff shoul d understand and i npl enent
engi neeri ng procedures and prograns. Sone organi zations my
have a nunber of different engi neering organizations, each
serving a different function. Exam ne all of these groups to
determ ne the anount of overlap and interface between them
Consider the extent and effectiveness of conmunications
bet ween | i censee organi zati ons (e. g. engi neeri ng, operations,
mai nt enance) associ ated wth a specific nodification package.

b. Review the distribution of engineering responsibilities
bet ween site and corporate groups. Determneif thelocation
of the engi neering support staff away fromthe site adversely
affects the staff's famliarity with the plant and | evel of
i nvol venent in resolution of problens.

c. Review the extent and reliance upon contracted engi neering
organi zati ons. Consider the adequacy and tineliness of the
engi neering fol l owup on concerns identifiedbythelicensee's
contractors. Determ ne the degree to which the I|icensee
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engi neeri ng organi zati on nonitors the techni cal adequacy and
assunes ownership of contractor work products.

d. |If the licensee uses systemengineers, reviewthe role of the
system engi neers and their know edge of systemrequirenents
and plant design bases. As appropriate to the |licensee's
prograns, review the system engineers' involvenent in
activities on their systens, including planned maintenance,
nodi fi cations, surveillance testing affected by tenporary
nodi fi cations, operability determ nations, and di sposition of
condi tion reports and nonconformances. The length of tine
that engineers have had system responsibility may affect
their extent of know edge; if this appears to be a problem
evaluate their training

e. Review the adequacy and utilization of staffing within the
engi neering organi zation to accommobdate assigned workl oad
t hrough such indicators as ability to respond to pl ant needs
within required tinme franme, anount of overtine required,
backl og and prioritization of work, and nunber of staffing
vacanci es. Consider the qualifications of engineering
per sonnel .

f. Reviewthe adequacy of formal and i nformal training prograns
for the engineering staff. In particular, review the
adequacy of training provided for personnel authorized to
perform 10 CFR 50.59 eval uations. Also reviewthe training
provi ded t o personnel who performoperability determ nations
and root-cause anal yses.

g. Review the adequacy of design control procedures, design
gui des, design specifications, engineering admnistrative
control procedures, and organi zational interface contro
procedures.

03. 06 Eval uate the effectiveness of |icensee's engineering
staff to support plant operations based on the above. In addition,
review recent evaluations by internally and externally conducted
technical audits, such as self-initiated safety systemfunctiona
i nspections (SSFIs), focusing on engi neering. These reviews should
assess the depth of technical reviews perfornmed and issues
identified by the |icensee (as opposed to those identified by the
NRC) and t he adequacy of |icensee resolution of issues identified
by audits.

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

3. Root cause anal ysi s.

4, Di sposition of any operability issues.

| ssue Date: 11/15/99 - 9 - 37550



5. | npl ementati on of corrective actions.

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

When eval uati ng engi neering activities, consider the tineliness of
resol ving engi neering findings and the nunber of repeat findings.
Anot her potential indicator of engineering performance is the
nunber of nodifications initiated to correct problens with earlier
nodi fi cations. Consider the engineering use and reliance upon QA
activities and use of feedback to inprove engi neering processes.

Interview |icensee managenent to determ ne how they perceive
engi neeri ng performance, capability, and effectiveness. Duri ng
t hese discussions, determne |icensee initiatives and recent
i nprovenents in the engineering function.

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 || 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 issues revi ewed.

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

03.07 The overall mssion of the ISEG (or equivalent) is to
prevent accidents that m ght affect the public health and safety.
The exact organizational arrangenent for safety review at each
utility will differ. However, whatever the organizational
arrangenent, the safety review personnel nust have the required
abilities, experience, and authority to performaquality techni cal
reviews. The inspectors shoul d assess whether the commttees have
been aggressive in seeking out areas needing inprovenent, rather
than just responding to events and inputs from outside sources.

03.08 Wile sonme licensee's have inplenmented adm nistrative TS
withlimting conditions of operations to naintainavailability and
operability of these systens, the NRC did not require |licensees to
address the operability of these systens in plant TS, except for
Category 1 and Type A variable RG 1.97 instrunentation. It is
inportant that the inspectors verify that the |icensees maintain
such equi pnment and systens that are not covered by TS to ensure
systemreliability and operability. Any unacceptable conditions
must be brought to the attention of NRC regional managenent for
proper resol ution.

Addi tional information for ATWsis available in Generic Letter 85-
06: "Quality Assurance Guidance for ATWS Equi pnent That is Not
Safety-Rel ated,” Information Notice: 92-06 and its suppl enent
"Reliability of ATWS Mtigation System and O her NRC Required
Equi pnent Not Control | ed by Pl ant Techni cal Specifications.” Al so,
NUREG CR- 4640, "Handbook, of Software Quality Assurance Techni ques
Applicable to the Nuclear Industry" has information on how to
control the devel opnent and use of software design in nuclear power
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pl ants. Industry standards such as NQA-2, | EEE Standard 7. 4. 3. 2-
1993 and | EEE Standard 730-1984 provide additional guidance to
facilitate verification of appropriate design nodificationquality,
testing and software configuration control.

Additional information for station blackout is available in
Regul atory Guide 1.155, "Station Blackout,” and NUMARC 87-00,
"Q@ui delines and Techni cal Bases for NUMARC I niti atives Addressing
Station Bl ackout at Light Water Reactors,"” Revision 1.

03.09 Use of risk insights. The i nspector should  refer to | MC 2515
Appendi x C for guidance on the use of PRA insights to help in the
selection and prioritization of itenms to inspect. |f necessary,
contact NRC PRA specialists (e.g., Senior Reactor Anal ysts or the
NRR Probabilistic Safety Assessnent Branch) for assistance.

37550- 04 RESOURCE ESTI MATE

This inspection procedure is expected to take approximtely 180
direct inspection hours for a single-unit site. Milti-unit sites
are expected to require an addi ti onal 72 hours of direct i nspection
for each additional unit. The scope of planned exam nati ons shoul d
be adjusted accordingly. The inspection should involve 1 week of
onsite inspection by two inspectors, as a mnimm

Li censee performance (e.g., SALP 3) and design i ssues nmay i ndi cate
the need for additional inspectors, including contractor design

speci alists. The duration of the inspection also may be expanded,
if required.
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