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SUMMARY
Background: This evaluation was performed for one of eleven Readiness Review
Modules produced as part of a Pilot Readiness Review Program
being operated by the licensee pursuant to a rocommendation
contained in NUREG 1055. The NRC agreec to participate in the
program by reviewing and commenting on e: h module.

Scope: This evaluation was performed by review the module report,
examining supporting documentation and specting associated
hardware. The licensee's review wat .corified by sampling
hardware and documentation seen by the licensee's reviswers,
samp'ing hardware and documentation not selected by the
licensee's reviewers, by reviewing records of previous NRC
inspections at Vogtle and by interviewing licensee personne! who
were closely assnciated with preparing the module.

Results: Major weaknesses and verification errors were not found. One
Unresolved Item was identified which involved incomplete
verification of safety train separation criteria application,
therma) separation criteria and tray cover installation.
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Cusach, Q.C. Inspector (Electrical)

Edent '3, RRT Engineering Supervisor
Marrelson, Manager, Electrical Corstruction
Hollands, Superintendent, Elecirical Compliance
Jacobs, Electrical Engineer

Laner, Supervisor, Electrical Engineering Group
Lavoy, RRT 1&4( Team Leader

Lovekamp Deputy Supervisor, Civi) Engineering Group
McManus, Manager, Readiness Review

Or:hard, Leader, Kazards Group

Poole, Q.C. Inspector (Electrical)

Ramsey, Manager, Engineering

Ricn, Vice President & Project Director

Smith, Project Manager, Electrical and [4C
Thomas, Member, Readiness Review Board

Valdez, Project Quality Engineer

NRC Inspector

Iv

Scheppens, Senfor Resident inspector, Constryction

*Attended exit interview

Acronyms and abbreviations used throyghout this report are listed in the
last paragraph.

Module 17/19 Electrica) Raceways and Supports

a.

Unit 2 Review

The Readiness Review Program is heing conducted at the initiative of
Georgia Power Company (GPC) management to assure that all design,
procuarement, construction, and operational commitments have bDeen
properly igentified and implemented at the Vogtle Electric Generating
Plant (VEGP) Unit 2. Module 17/19, which was submitted on March 1,
1988, presents an assessment of the compliance of the Electrical
Raceways and Supports contained in Seismic Category 1 structures
with Fi 3] Safety Analysis Report (FSAR) commitments and regulatory
requirements. This evaluation was conducted to determine 1f the
results of the program design, fabrication and installation for
veview of Electrica) Raceways and Supports presented in this module
represented an effective and accurate assessment of the requirements,




that the requirements were properly implemented, and that the resoly-
tions of the findings identified in Module 17/19 were correct,
It should be noted that a comparable review had been completed for
VEGP Unit 1 1n separate modules as follows guring 1985 and .86

Module 17 Raceways
Module 19 Electrical Supports.

These two technical areas have been combined by the licensee into a
single module for the Unit 2 review,

b. NRC Review Objective

The objective of this review ang inspection was to evaluate the
licensee's VEGP Unit 2 Readiness Review of Electrical Raceways and
Supports. The evaluation was to be accomplished through a detailed
examination of all sections of the module to include:

- Assuring the accuracy of the information contained.

- Verifying that the Electrical Raceway and Support commitments
identified in the module are correct along with being in
conformance with FSAR commitments and regulatory requirements.

. Checking a representative sample of the documents reviewed by
the Readiness Review Staff along with other documents selected
by the inspectors,.

. Inspecting a representative sample of the Electrical Raceway and
Support components currently frstailed 1n Unit 2.

. Reviewing reports of past Nuclear Regulatory Commission (NRC)
inspections at Vogtle Unit 2 that pertain to Module 17/19.

. Assessing the Module 17/19 findings and the licensee's resolu~
tion thereof.

| - Assyring that the findings and lessons learned from the Unit ]
: review were appropriately recognized in the Unit 2 review,

; . Verifying that credit can bDe taken for ithose aspects of the
Unit | review that are direct)y applicable to Unit 2.

c. Reviow Scope

The tota) module was reviewed by the Region Il inspection team for
organization and content. This part of the NRC review disclosed that
Module Sections 1, 2, 3, 4, and 5 presented data on module organiza-
tion, project organization, commitments, program description, audits
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end specia’ finvestigations, These sections were descriptive and

presented material that was similar to that presented in the similar

numbered sections in Modules 17 and 19 for Unit 1. These sections

did not reguire the review depth given to Lections & and 8 which

coverer the program verification and review assessmeny=plan respec-

tively Sections 1 through 5 w re reviewed relative to changes that

occurry in the Vogtle Projec ind Readiness Review programs since

the Urit 1 review, however. Mocule Section 7 was similar to

Sectior 8 of the Unit 1 modules anc consisted of management's
certification of the review effort and findings. Section 7 of the

Unft ] modules refl.icted the Independent Design Review made as part .
of the Unit 1 review. The licensee did not repeat this in the Unit 2 |
Readiress Review on the bDasis that the desfgn was essentially similar

for both units, was performed Dy the sam+ organization and was

essentially complete at the time of the Unit | Readiness Review, [t

was considered that reverification of an essentially complated

program would be redundant within the Unit 2 review.

Sestions 6 and 3 contain the majority of the new materia)l and
disclosed those aspects o) the Unit 2 review that differed from
that examined by NRC pursuant to the Unit 1 review. Review of
these two sections included an examination of content; review of
findings, concerns and observations; review of a sample of fitems
reviewed by t'» GPC Readiness Review Team (RRT); and preparing for
an examinatior of an independently selected sample of records and
field construction,

Site Inspection

The site inspection was conducted at Vogtle Unit 2 during May 16-26,
1988, The following activities were conducted:

. Dctoruinﬁn! the RRT organfzationa) element responsidle for
Module 17719 and iaterviewing key staff members.

. Verifying the module review boundary.

. Making a genera) verification of the material presentec in
Sections ! througn & and 7 of the module report.

- Obtaining suvplementa) documentation copies required for review
use.

. Reviewing programmatic and review methodology changes taking
place since the »eview of Unit ] Modules 17 ana 19,

. Assessing the licensee's Module Assessment Plan for adequ-ry of :
depth and coverage within the module boundary.



- Performing commitment tracing for commitments that were new or
changed since th2 Unit 1 review,.

- Performing a construction program verification review of Module
Sections 6 and 8

The new and the changed commitments were traced into selected first
and second order verification documents. They were traced backward
through the FSAR, or other commitment sources, to the parent require=
ments.

Centinued office review was made after the inspection trip to evalu-
ate data gathered, draft the module review report, and identify any
items that might require further field review and analysis. The
review plan, module report, and examination data gathered to date
were checked for potential gaps and incomplete work. The results of
the office review disclosed that sufficient information had been
obtained during the site visit and that the data gathered fully
stpports the NRC findings presented in this module review.

Evaluations

The evaluation of each module section is ¢ dvided in the remainder of this
report using a module section=by-section format. Included are a descrip-
tion of the section, what was reviewed, the basis for acceptance, and a

statement of any required followup or evaluation.

a. Section 1 - Introduction
(1) Review Introduction anc Section Examination

This section of tha module provided a description of the intent
and content of Module 17/19. Also provided was a description of
the Vogtle Unit 2 nardware covered within the module, an outline
of the module organization and an overview of the projest
status, This section was examined by the f{nspectors for
content, backgiound and accuracy of information. Clarification
of information con:erning the module boundary and project status
was required. This was accompl’shed during discussion with RRT
personnel.

(a) Boundary Definition

The descriptive diagrams used in Subsection 1.2 of the

Unit 1 Modules 17 and 19 were not repeated in Module 17/19
for Unit 2. The information given in Module Subsection 1.1
was reviewed in detail with the RRT counterpart to clarify




(b)

(¢)

the boundary definitior presented. The information gained
during the review did not disclose verification error. The
following clarifications were obtained for the boundary:

- Concrete expansion anchor bolts for electrical
supports were within Module 17/19 for installation and
within the Unit 1 Module 8 for design.

- Bolts that attach conduit and cable trays to electri=
cal supports or to structural steel were within
Module 17/19.

. Electrical support anchor welding to embeds and to
structural steel was within Module 17/19.

- Conduit junction boxes were within Module 17/19.
Module Organization

The m~dule organization portion of the section was examined
by the inspectors and no instance of {naccuracy or need
for clarification was found. The differences in module
organization as compared with the Unit 1 Modules 17 and 19
have been noted in Section 1 of this report. These are not
considered significant since it was not necessary to repeat
the design review aspects for Unit 2.

A specific question was asked concerning the existence of
significant changes subsequent to the August 1, 1987 cutoff
date for Module 17/19 data. The RRT counterpart responded
with a statement that there were no changes to the infurma-
tion contained in the module with the exception of an
increase in the project status percent complete number for
the conduit and conduit supports. Evidence of significant
module~basis change since the August 1, 1987 cutoff date
was not discovered during the review,

Project Status

The status shown in Subsection 1.3 of the module ranges
from 80 percent for conduits and conduit supports to
essentfally 100 percent for trays and tray .nports. The
former numher was found to be ciose to 100% due .o progress
made since August 1987. The latter was found to be
sliohtly less than 100% due to the absence of tray covers
pending cable installation completion. Review of the basis
for these numbers disclosed that earned value was based on
installation completion ani satisfactory inspection of each
individually numbered hardwsre ftem. This information is
maintained in the EE-580 Cable and Raceway Tracking and
Control System,



(2)

Inspection Results

The cilarifications provided by the RRT, as noted above,
correlated with other information reviewed by the inspectors.
The examination did not disclose sianificant verification errors
or a basis for programmatic concern. Followup or additional
evaluation of Module Section 1 is not required.

b. Section 2 - Organization

(1)

(2)

Review Introduction and Section Examination

This section of the module provided a description of the
organizations employed for project design and field construction
activities. The integration of these into the total praject
management matrix for the subject of Module 17/19 also was
provided. This section was examined by the inspectors for
content and background information. The information presented
agreed with that obtained by the inspectors durino past inspec=
tions at both Unit 1 and 2. No instances of variance from
the Section 2 information were found during the course of the
total module review. Also, the information presented did not
differ essentially from that examined during the review of
Unit 1 Modules 17 and 19, except for engineering and project
management changes occurring subsequent to the Unit 1 review.
These primarily were the transfer of Bechtel Home Office
Engineering (HOE) functions to the Bechtel Project Field
Engineering (PFE) office at the plant site. The transfer was
accompanied by some reorganization, These changes were found
to have low programmatic impact since PFE originally was an
extension of HOE many of the same people were retained and the
design was at the nearly-complete stage.

Further evolution of the engineering o janization has taken
place since the August 1, 1987 module cutoff date. The separate
functions of design and installation engineering depicted on
Figures 2-2 and 2-3 of the module are undergoing consolidation.
This {s caused by the decreasing number of personnel required as
hardware installation nears completion.

Inspection Results
The examination did not disclose significant verification errors

or a basis for programmatic concern. Followup or additiona)
evaluation of Module Section 2 s not required.

c. Section 3 = Commitments

(1)

Review Introduction and Section Examination
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This section of the modul= describes the commitment selection

and sources along with containing a list of commitments and |
implementing documents. These are displayed in two matrices.

The first is entitled "Commitment Matrix" and 1ists 68 commit~

ments by the Georgia Power Company for VEGP Unit 2 along with |
the source document reference for each commitment. The second l
is entitled "Implementation Matrix™ and lists source documents

and requirement features referred tn» within each commitment

aiong with the document reference where the feature has been
implemented. An identification review was made to verify {f the
commitments listed in the Unit 1 Modules 17 and 19 had been

accurately carried forward into Module 17/19 for Unit 2.

Anomalies were discovered and a sample was selected comprised of

the four commitments listed as changed along with the eight not
correlating between the Unit 1 and Unit 2 modules. A review of

these twelve was made to verify the proper implementation of the

listed commitments. This was accomplished by examining the

sample to check the commitment source (typically FSAR and

referenced standards) for the exact requirement and to verify

(within the project documentation) that the requirement had been

carried through accurately.

(a) Identification Review

The examination of Section 3 started with a reading of the
module for content. The commitment listings of Section 3
of the module were compared with the corresponding listirgs
of Unft 1 Modules 17 and 19. The following anomalies were
discovered:

- Four commitments (76, 79, 4973 and 5025) were identi-
fied as being changed in the Unit 2 Module. Of these,
76 and 79 had been listed in Unit 1 Module 17 and 19
along with 4973 in Unit 1 Module 19. Further review
disclosed that 5025 had been added since the Unit ]
review,

- Seven commitments (1010, 1014, 1017, 1018, 2905, 4688
and 5062) were not identified as new (or changed) fin
the Unit 2 Module although they had not been listed in
the Modules 17 or 19 for Unit 1. Further review
disclosed that 1010, 1014, 1017 and 1018 had been
included in other modules in the Unit 1 review but
were considered by the RRT as being appropriate to
Module 17/19. Cummitment 29C5 was generally covered
but not specifically identified in the Unit 1 General
Appendix 1. Commitment 4688 was found to be essen-
tially identical to 1018. Commitment 5061 was found
to be essentfally identical to Commitment 160 of the
Unit 1 Module 17.
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- One commitmert (2760) listed in the Unit 1 Module 17
did not appear in the commitment matrix for Unit 2
Module 17/19. Review also disclosed that it was
essentially identical to Ccmmitment 4115,

(b) Implementation Review

The 12 commitments listed above in Subsection 3.c.l.(a)
were selected for verification. The examinaticn of this
sample consisted of:

. Verifying correspondence becween the Module Commitment
Matrix and the Module Impiementation Matr.x for each
commitment.

- Reviewing the referenced commitment-source documentation
for a clear statement of requirement f.~ each commitment
within the sample.

. Checking the document listed in the Module Impiementation
Matrix for proper first and second order implementation of
the requirements embraced by the commitment.

The commitments listed in the Unit 1 Modules 17 and 19 had
been examined by NRC during the review of those modules.
Accordingly, examination of commitments carried forward (without
anomaly) from those modules into the Unit 2 Module 17/19 was not
made .

The 1individual commitments reviewed aiong with the review
resuits are listed 1n Table 1 of this report. Several anomalies
were discovered and are outlined in that table. Additional
discussion concerning the licensee's commitment review also is
fncluded in Subsection 3.f(2)(a) of this report.

(2) Inspection Results
The examination of Module Section 3 did not disclose substantial
verification errors, other than noted above, or programmatic
concerns., Followup or additiona)l evaluation of Module Section 3
is not required.
d. Section 4 - Program Description

(1) Review Introduction and Section Examination

This section «f the Module describes work process and control
for the design and construction of hardware covered by the
module. This {s supplemented by documentation listings, flow
charts, and an outline of program changes. The section was
examined by the finspectors for content, background for the




review of later sections (especially Sectior 6, Program Assess-
ment) and for the veracity of the information presented. A
detailed examination of the section was not made by the
inspectors since the materia) contained was largely descriptive
and not in the nature of an assessment. Credit was taken for
the examination of similar material during the Unit 1 review.

(a) Design

Subsection 4.1 was examined for content and general agree-
ment with information developed during past NRC inspec~
tions. In addition, the flow char” referenced in this
vubsection was reviewed for logic and accuracy. The
fo-agoing provided general agreement between commitments
and .he activities covered by the Design Program.

b) Construction

Subsection 4.2 was examired for content and general agree-
ment with information c..2loped during past NRC inspec-
tions. The flow charts referenced in this subsection were
reviewed for general logic and compared with programmatic
documents for accuracy. Several anomalies were apparent in
the flow charts (Figures 4-2 and 4-3). These anomalies
were explainable as simplifications of more complex
processes detailed in the documents along with incomplete
editing.

(¢) Program Changes. Subsection 4.3 outlined program changes
involving activities directly related to raceways and
supports that had occurred since the Unit 1 Readiness
keview. Three out of the four changes affected procedures
and personnel. The changes were directed at strengthening
existing practices. The fourth involved allowing an
increased conduit support spacing for nonsafety related
conduits in Category 1 areas. The four changes were listed
in the module without significant description or detail.
Accordingly, the basic documentation, covering the changed
programs, was reviewed for content and potentfal ambiguity,
The latter was not found during the review.

(d) Materials and Training. Specific descriptive detail was
provided in Section 4 of the Unit 1 Modules 17 and 19
relative to Materials and Training. Comparable activities
were not described in Section 4 of Unit 2 Module 17/19.
The review macde of the Unit 1 Modules relative to these
activities and the licensee's progranmmatic continuity from
Unit 1 to Unit 2 is considered adequate. Further review in
these areas was not made.
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Reportab'e." The licensee's files for these five were
examined to determine {if appropriate documentation and
rationales existed to support the licensee's findings.
Verification error was not found in this examination.

(¢) Unitl Findings Followup

Table 5-4 listed 48 findings taken from various modules of
the Unit 1 Readiness Review. Paragraph 6.4.1 of the module
reported that 29 of these had been sampled by the RRT. NRC
review disclosed that all of the 48 had been reviewed by
the licensee's Project Ergineering Office and that the RRT
had performed verification of 29 of these. The Inspectors
examined the reports ¢f the Project Engineering Office, the
data collected by the RRT and the various modules of the
Unit i review. Verification error was not found except for
Finding RRF=12-023 (conduit spacing to avoid cable ampacity
derating). This was not found among the 48 listed in
Table 5-4 of Module 17/19. Response by the RRT was that
this was being included in Module 12 (Cables and Termina-
tions) on the basis that ampacity, and not conduit spacing,
was the more critical characteristic. The finding, thus,
would be addressed as part of the Module 12 review. It was
also noted that Paragraph 5.5 of the module indicated that
49 findings were applicable to Module 17/19 while Table 5-4
listed only 48, This discrepancy was explained by the
transfer of Findirg 12-023 to Module 12. Transfer of the
finding to Module 12 was verified by examination of the
Module 12 data base since Module 12 was incomplete as of
the Module 17/19 site visit.

(2) Inspection Results

The examination did not disclose significant verification errors
or a basis for programmatic concern. Followup or additional
evaluation of Section 5 1s not required.

f. Section 6 = Program Assessment
(1) Review Introduction and Section Examination

This section of the module descripes the program developed and
actions performed to ascertain whether the design and construc=-
tion activities related to Electrical Raceways and Supports for
the VEGP Unit 2 have been adequately controlled in the manner
that implemented licensing commitments. In additfon, it
describes the program used to ascertain whether the corrective
actions resulting from the Unft 1 Readiness Review were applied
to Unit 2, and to verify that design and construction activities
conformed to project procedures and design requirements.
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Subsections were provided for Program Description, Summary and
Conclusions, Assessment Activities and Results, along with
Findings. The licensee's review specifically was intended to
assure that:

- Project procedures implemented licensing commitments.

- Actions taken to resolve problems identified during the
Unit 1 Readiness Review have been effective in preventing
recurrence in Unit 2.

- Program and organizational enhancements made for Unit 2
have maintained the quality of the design and construction
effort.

- Installed hardware complies with engineering requirements.

This section of the module presented most of the new material

(Unit 2 specific) and reflected that portion of the licensee's
review of matters not covered by the earlier review of Unit 1.

Accordingly, this section received a detailed examination by the
inspectors.

(a) Introduction and Program Description. Subsections 6.1
and 6.2 were read for content and to assure that they were
in consonance with material presented earlier in the
module. These subsections are largely descriptive and were
found to agree with infcrmation presented in other sections
of Lthe module. Subsection 6.3 summarized later portions of
the module, viz. Sections 6.4, 6.5, and 8. Error in the
summary was not found. The penultimate paragraph of module
Subsection 6.3 contained the following licensee conclusion:

Based on Readiness Review assessment activities and Project
responses to findings, Readiness Review has concluded that
all Module 17/19 findings represent isolated cases of
failure to meet design or procedural requirements or
nrocedura’ inadequacies and do not identify any safety or
generic program concerns. In addition. completion of the
corrective actiorn committed to by the Project concerning
the Module 6 Finding 2RRF=006-011 will ensure compliance
with related Module 17/19 licensing commitments.

The verification of this represented a considerable portion
of the NRC review, however. The results of the verifica~
tion are detailed in the following part cof report Section 3.
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b) Assessment Activitiss and Results. The licensee's assess-
ment activities were divided into three parts as follows:

- Part 1 - Commitment Implementation and Unit 1 Finding
followup.

- Part 2 = Programs and Activities.
- Part 3 -~ Completion.

Tr. licensee reviewed the information presented in Section 5 of
the module (Audits and Inspections) along with NRC reportis of
inspections at four non-GPC owned plants to identify new areas
of industry concern that might have been overlooked. The result
of the foregoing was an assessment plan detailed in Section 8 of
the module and reported on in Subsections 6.4 and 6.5 of the
module. The NRC Inspectors examined a sample of the licensee's
verifications, in each of tihe three assessment activity parts,
along with selecting an independent sample of examination {tems
in assessment parts 1 and 3.

Part 1 Examination

Part 1 of the licensee's assessment wis divided into verifica-
tion of (1) the commitments listed i1 Section 3 of the module
and (2) followup of the Unit 1 Readiness Review Findings.

(a) Commitment Verification. The examination of commitments
started with an NRC selection of a sample of 12 commitments
from the 68 listed in Subsection 3.4 of the Module. The
selection was comprised of eight of those found to repre-
sent anomalies as reported in Subsection 3.c(1)(a) of this
report. That is, they appeared to be different from those
listed in or had not been .arried forward from the Unit 1
Modules 17 and 19. The remaining four of the NRC sample
were those identified by the licensee as new within the
68 listed in Section s of the module. The NRC sample
included seven design commitments, one constructior commit=
ment, and four listed as both design and construction
commitments. The remaining 56 commitments were found to
have been included in Modules 17 and/or 19 of the Unit 1
Readiness Review. Credit was taken for the NRC review of
the commitment sections of those modules and further
examination of the 56 was not made.

(b Train Separation Criteria. The Ilicensee referred to a
Module 6 Finding (2RRF-006-011) in the Design Commitment
paragraph of module Subsection 6.4.1. This came from an
investigation by the RRT of train separaticn criteria
differences between the Final Safety Analysis Report (FSAR)
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Subsection 8.3.1 (commitments 76 and 79) and those listed
in Construction Specification X3ARQ1-E8, Attachment B. The
problem previously had been addressed by the licensee
pursuant Deficiency Evaluation Report (DER) 186. It had
been reported to the NRC as a Reportable Item under the
10 CFR 50.55(e)/10 CFR 21 procedures on February 24, 1988.

Action had been taken by the licensee during the construction of
Unit 1 to reduce the need for Fire Separation Barriers otherwise
required by NRC Regulatory Guide (RG) 1.75 where appropriate
separation distances between train cabling was not provided
during installation., This was based on actual tests conducted
by a certified laboratory in accord with Institute of Electrical
and Electronic Engineers (IEEE) Standard 384-75 as allowed by
RG 1.75. The test results had been incorporated fnto an FSAR
amendment approved by the NRC. The results also had been
incorporated by various revisions to the following:

- Design Criterifa (DC) 1810--Raceway Systems
- Construction Specification X3ARD1-E8~--Raceway Systems
- Field Procedure ED-T-02--Raceway Installation.

The deficiency noted in the Module 6 Finding ZRRF-006-011 was
that document revisions did not result in a consistent set of
criteria for judging the accepiable reductions from the train
separation distances otherwise required by RG 1.75,

The licensee's action to resolve the condition reported in
2RRF=006-011 included the following:

- Commissioned a second and supplementary series of
laboratory tests to provide data for additional separation
conditions not contemplated by the first serfes of tests,

- Develop a FSAR amendment tn incorporate the analysis made
pursuant to the second laboratory test series. This was
forwarded to the NRC for approva! on March 14, 1982 but had
not been approved at the time of the NRC site visit for
Module 17/19.

- Revised DC~1810 to incorporate the FSAR revisions that had
been forwarded to the NRC for approval.

- Decided not to provide further revision to efther Construce
tion Specification X3AR01-E8 or Field Procedure ED-T-02 to
bring them into substantia) alignment with the pending FSAR
change.



- NDeveloped a walkdown guideline to be used during the
Finalization Walkdown ‘nspections (retrofit requirements
identification) referred to in Subparagraph 6.4.1 of the
Module. This guideline was reported as being in general
alignment with X3AR0O1-E8 and ED-T-02 but also not reflect-
ing the changes in DC-1810 that had been made pursuant to
the second series of laboratory tests.

Discussion with licensee personnel and inspection of the various
documents provided the following additional information:

- The proposed FSAR change and the changes made to DC-1810
are in full alignment with each other for safety train
separation criteria,

- X3AR01-E8, ED-T-02, and the walkdown guideline are in close
but not total alignment with each other for safety train
separation criteria.

- The two foregoing sets of documents are not in close
alignment with each other,

Licensee personnel asserted that the differences in the five
prescriptive documents represented a conservative (safe)
sftuation, This is because the documents are employed in a
manner that results in field inspection activities using the
most restrictive two documents, {.e., EN-T-02 and the walkdown
guideline. These do not reflect the reduced train separation
criteria supported by the second series of laboratory tests.
Mardware situations noted as defi:zfent using these are referred
to Enginearing fur analysis This analysis can use the more
liberal criteria (less separation distances) supported by the
second series of laboratory tests. Any distances remaining in
violation, after the application of this criterfa, are to be
resolved by hardware relocation or by the installation of an
appropriate fire separation barrier.

Preliminary review of the five safety train separation criteria
documents disclosed that the criteria were complex since they
were structured to recognize a large variety of hardware situa-
tions, In addition, only two of the five documents (proposed
FSAR change and the DC~1810) used a similar format and presenta-
tion style. No document was offered by the licensee that
described differences in the criteria as reflected by the
documents. The difficulty noted in recognizing the differences,
in verifying the correctness and in proving the as srtion of
conservative "safe" program operation together resulted in

a contribution to Unresolved Item 425/81-26-01 detatled in
Subsectirn 3.f.(4) and listed in Section 4 of this report.
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(¢) Unitl Findings Followup

The NRC examination of the RRT's review of the Unit 1
Readiness Review Findings (as listed in Section 5 of the
module) is noted within Subsection 3.e.(1)(c) of this
report. The inspectors verified the incorporation of
appropriate Unit 1 findings by examining the applicable
Unit 1 Readiness Review Modules. y addition, the
licensee's determinations relative to each finding were
examined. Error was not found in this examination other
than the absence of Unit 1 Finding RRF=12-023 (Conduit
Spacing to Avoid Cable Ampacity Reduction). This had been
transferred to the Unit 2 data base for Module 12.

The kRT finding followup investigation resulted in one
Unit 2 finding. This was Finding 2RRF-17/19-005 (Level Il
- Violation of 1licensing commitments or engineering
requirements with no safety concerns). The finding
fnvolved the apparent lack of a program to seal conduits in
a manner that would prevent water entry into electrical
equipment. Conduft sealing had beun accomplished for
Unit 1 pursuant to Finding RRF=17-003 under a procedure
controlled by the Civil Discipline. This responsibility
was transferred to the Electrical Discipline for Unit 2 but
was not incorporated into the electrical practices. The
licensee's response to this finding was to revise Procedure
ED=T=33 (Electrical Facility Completion and Turnover) to
incorporate provisions for conduit sealing, where needed.
The NRC Inspectors reviewed Finding 2RRF-17/19-005 and
the licensee's response to ft. Appropriate changes to
incorporate conduit sealing requirements were found fin
ED-T=33 along with the actual installation requirements
being described in Construction Specification X3AR0O1-ES.

(3) Part 2 Examination

Part 2 of the RRT assessment activities (Program and Activities)
involved a review of the cable tray cover activities and the
fire/separation barrier request program. These had been fdenti-
fied as changed since the Unit 1 Readiness Review.

(a) Cable Tray Cover Installation. The module Subsection 6.4.2
reported that the RRT did not assess cable tray fnstalla-
tion activities. This was because most tray covers were
not installed due to cable pulling operations in progress
at the time of the module preparation. This same condition
was noted by the inspectors at the time of the site visit,
Review did disclose that the licensee had set up a practice
for verifying tray cover installation in Procedure GD-A-50
(Nuclea: Construction Area Turnover). Also, specific
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(a) RRT Assessment. The RRT hardware verification using Module
Section 8 checklists is summarized as follows:

Item Number Checklist
Trays 39 locations 17/19-301
Conduits 25 each 17/19-302
Raceway Documentation 64 sets 17/19/303
Tray Support & Doc. 16 each 17/19-304
Conduit Support & Doc. 25 each 17/19-305

The NRC examinztion of the foregoing RRT verification sample
fnvolved spot checking the actual check lists filled in by the
RRT and inspecting selected hardware from the RRT sample. A
minimally sized hardware sample was used as the objective was to
assure that the RRT had performed the assessments as described
in Module Subsection 6.4.3. Verification error was not found in
these examinations,

The RRT hardware assessment resulted in four findings classified
within the following Readiness Review System for impact:

level I = Violation of 1licensing commitments, project
procedures, or engineering requirements with
indication of safety concern.

Level II =~ Violation of licensing commitments or engineering
requirements with no safety concerns.

Level III - Violation of project procedures with no safety
concerns.

The four RRT hardware findings were:

17/19-001 (Level II) Tray support not in accord with installa-
tion drawings.

17/19-002 (Leve! II) Inadequately torqued bolts.

17/19-003 (Level II) Inadequate thermal separation from hot
pipe.

17/19-006 (Leve! 11) Tray size difference between installation
drawings and EE-580 raceway installation card,

The foregoing findings were analyzed by the inspectors for
attributes that included:

- Problem statement clarity

. Backup documentation completeness
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Response statement adequacy
RRT conclusion logic

Finding conflict with other NRC information.

The examination of the four RRT findings did not disclose
verification error.

(b)

NRC Independent Sample Verification. An independent sample
of 14 individual raceways and associfated supports was
selected for field walkdown. The sample was selected to
provide a broad range of hardware types and Category I
locations. The sample was outside of that selected by the
RRT and was intended to be a further verification of design
conformance. Documentation was assembled relative to both
the prescribed requirements and the actual Quality Control
inspection. The hardware was inspected for attributes
including:

- Design conformance

. Support location

- Identification marking

- Bolt torque

- Welding (1f not concealed by subsequent painting)

- Separation criteria

- Foreign commodities on electrical supports

- EE-580 Card correlation

- Tray cover installation

- Deviation report documentation

- Quality Control inspection evidence.

The results of this examination are listed in Table 2 of
this report.

Two verification errors were found in the foregoing. These
were:

- Tray Covers = The current missing=tray-covers sftuation
is detailed in Report Section 3.f.(2)(a) and covered
by Unresolved ltem 425/88-26-0] detailed in Subsection
3.7.(5) and 1isted in Secticn 4 of this report.
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- Thermal Separation = Conduit (jacketed flexible
conduit) was found to be in contact with its associ-
ated SOLA regulating transformer 2-1807-43-RX7 in
Room 47, Llevel 1, Auxiliary Building. Transformer
heat was melting the outer jacket of the conduit.
A check for thermal separation criteria in field
procedure ED-T-02, Exhibit 18 (Q.C. Inspection
Checklist) and Exhibit 13 (Hot Pipe Separation
Criteria) failed to disclose a requirement to apply
the same criterfa to hardware other than piping.
This contributes to Unresolved Item 425/88-26-01
detailed in Subsection 3.f.(5) and listed in Section 4
of this report.

Inspection Results

The examination of the Program Assessment section of the Module
resulted in one Unresolved Item as follows:

425/88-26-01 - Incomplete verification of safety train separa-
tion criteria application, therma)l separation criteria and tray
cover installation,

This is summarized as follows:

(a)

(b)

(¢)

Safety Train Separation Criteria Application. The licensee
does not have a ready r -rs of demonstrating process
conservatism in the current application of electrical
raceway train separation criteria. The existing criteria
vary in the prescriptive documents that reflect implemen-
tation of the Wyle Laboratories test data used as the bases
for not installing fire separation barriers otherwise
required by NRC Regulatory Guidge 1.75. This is covered in
Subsections 3.f.(2)(b) and 3.f.(3)(b) of this report.

Therma! Separation Criteria. The licensee did not have or
show the use of appropriate thermal separation criteria for
space between electrical raceways and thermally hot equip-
ment other than piping. This is covered in Subsection
3.7.(4)(b) of this report.

Cable Tray Cover Installation. The licensee readiness
review dio not carry out the planned review element of
cable tray cover installation activities due to 1ble
pulling operations then in progress. This is covered in
Subsection 3.f.(3)(a) of this report.
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g. Section 7 - Assessment of Module Adequacy
(1) Review Introduction and Sectirn Examination

Section 7 of the module contains certifications by the
following:

- Project Engineering Manager

- Vice President Yogtle Construction
- Project Quality Assurance Manager
- Readiness Review Board Chairman.

These certifications reflected review by upper management cf the
module and assurance that it accurately reflected both the
review made and the plant/programs reviewed by the RRT. The
Readiness Review Board certification added assurance that
corrective actions, then proposed, were acceptable and would
bring Electrical Raceways and Supports into full FSAR compliance
upon implementation.

The Inspectors examined the certifications and considered them
to reflect the actions of appropriate managers who had the
responsibility to closely monitor the Readiness Review and to
assure 1ts quality.

(2) Inspection Results

The examination did not disclose error or perfunctory certifica=
tion. The certifications given are supported by the results
found in the NRC examination of the other sections of the
module, Followup or additional evaluation of Module Section 7
is not required.

h. Section 8 - Assessment Plans and Checklists
(1) Review Introduction and Section Examination

This secton of the module provides the licensee's forma) plan
for the documentation and hardware to be reviewed for Module
17/19. The plan details the review approach including objec=
tives, ucope, assessment, and general instructions. An
extensive set of checklists covering nine designated review
areas included:
- FSAR Design Commitment Implementation

- FSAR Construction Commitment Implementation

- Fire/Separation Barrier Control Number




~ Tray Cover Installation

- Construction Completion of Tray Installation

- Construction Completion of Conduit Installation
- Raceway Final Documentation

- Tray Support Documentation

- Conduit Support Documentation.

Section 8 of the module was read for content. The check lists
were examined for relevancy to the objective and scope of the
assessment plan. Section 6 of the module was checked to verify
that all aspects of the Section 8 assessment plan were followed
in the execution of the Readiness Review. The completed
Section 8 check lists were spot checked in the RRT review
files to assure that the check lists were used, that relevant
information was obtained/analyzed/entered and that all cases of
deviation were pursued to an adequate resolution/reporting.

It was noted that check lists 101 and 102 pertained to licensee

commitments. The specific commitments that the check l1ist items
pertained to were not noted in either the module or the lists.

This was clarified by the RRT as follows:

Check List 101 Check List 102
Item Commitment Item Commitment

1 32 1 35
2 27 2 »
3 29 3 76
B 79 4 84
5 24 5 18
6 20 6 74
7 35 7 4973
8 22 8 4973
9 131
10 18 & 160

11 4116

12 4114

13 133
14 126
15 4273

16 1013
17 1497

18 2188

*Commitment moved to Module 12.

Verification error was not found in the foregoing.
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(2) Inspection Results

The Section 8 examination did not disclose verification error or
the basis for programmatic concern. Followup or additional
evaluation of Module Section 8 is not required.

Review Mindings

One finding was identified during the NRC evaluation of the module. This
is detailed in Section 3.f.(5) of this report. All of the deficiencies
noted within this finding are considered to have minimal safety signifi-
cance at this point of review but should be evaluated further to preclude
safety problems. This has been identified as an Unresolved Item (URI)
based on the nature of the followup action required. It will be addressed
by the NRC during the routine inspection program unless desicnated as
closed in the finding.

Conclusions

The NRC has reached t9e following conclusions for Electrical Raceways and
Supports at VEGP Unit 2 based on the review of Module 17/19.

a. Summary of Specific Conclusions

The following Module sections have been determined to be acceptable
with the exception of items and areas discussed earlier in this
report. A summary of the report comments for each section {s as
follows.

(1) Section 1 = Introduction

The boundary between Module 19 and the related Modules 1is
genevrally clear as defined in Section 1. Minor clarification of
the data presented was required fcr definftion completeness.
The Module Organization and Project Status were correct as
of the date of Module publication. Electrical raceways and
supports were essentially complete as of the site visit with
the exception of tray covers. These generally haven't been
installed due to uncompleted cable pulling and testing.

(2) Section 2 - Organization and Division of Responsibilities

The organization description and responsibility presented in
Section 2 of the Module were reviewed and verified as being
correct as of the time of Module preparation, 3Some minor
changes have taken place during the interim to consolidate
desfgn and installation functions within the site engineering
office. This is an adaptation to the reduced staffing require-
ments as construction nears completion,
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requisite competence and professionalism for a review of this nature.
The licensee's program was comprehensive and provided adequate
assyrance that the plant Electrical Raceways and Supports will
perform in accord witn NRC requirements and FSAR commitments.
Possible exception to this 1s the open Unresolved Item (URI-425/
88-26-01) resulting from the NRC examination and which is listed in
Section 4 of this report.

It does not appear that the foregoing represent significant program=-
matic weakness provided that additional licensee response is suffi-
cient to enable closure for currently open NRC item for VEGP Unit 2.
Pending resolution of the open item identified above, the NRC
concludes that the GPC program for Electrical Raceways and Supports
complies with NRC requirements and FSAR commitments. This conclusion
is based on information currently available to the finspeciors and
reviewers., Should subsequent contradictory infarmation become
available, it will be evaluated to determine what effect it may have
on the above conclusion.

Interview

review scope and findings were summarized on May 26, 1988, with those

persons indicated in .ection 1 of this report. The inspectors described
the areas inspected s1d discussed in detail the inspection findings 1isted
below. The licensev did not identify as proprietary any of the materia)

provided to or reviewed by the inspectors during this inspection,
Item Number Description and Reference
425/88-26-01 URI =~ Incomplete verification of Thermal

Separatfon Criteria, Safety Train
Separation Criteria Application and
Tray Cover Installation.

Dissenting comments were not received from the licensee.

Acro

0C
DER
FCR
FSAR
GOC
GPC
HOE

nyms and Abbreviations

Design Criteria

Deficiency Evaluation Report
Field Change Request

Final Safety Analysis Report
General Design Criteria
Georgia Power Company

Home Office Engineering
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IEEE
NRC
OIL
PFE
QA
Qc
RG
RGS
RRT
URI
VEGP
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Institute of Electrical ard Electronic Engineers
Nuclear Regulatory Commission
Open Items Listing

Project Field Office

Quality Assurance

Quality Control

Regulatory Guide

Rigid Galvanized Steel

Readiness Review Team

Unresolved Item

Vogtle Electric Generating Plant
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Document

ALARA Committee Meeting Minutes (cCorporate and Station)
ALARA Program Procedures (Corporate and Station)

Past and Present ALARA [nitiatives (Cobalt Reduction, Chemical Decon, Fuel
Integrity, Submicron Filtration, etc) (Corporate and Station)

ALARA Training Courses (lesson plans, etc, other than that provided in general
employee training) (Corporate and Station)

ALARA Program Assessments/Audits (Corporate and Station)

RWP Implementation Procedures

Post Qutage Reports

Outage and Annual Collective Dose Goals and Actual Exposures (by tasks)
Number of People Badged Annually

Exposure Breakdown by Department and the Tasks Annually



