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ABSTRACT

This report is the NRC staff's review of the South Texas Project's "Quadrex
Report." The Quadrex Report contained a Timited assessment of the Brown & Root
engineering design efforts for STP. This design review was conducted during
January-May 1981 by the Quadrex Corporation at the request of Houston Lighting
& Power Company. Subsequently, the Quadrex Report will become the subject of a
public hearing to be held by the ASLB at a later date.

In November 1981, HL&P announced that Bechtel Power Corporation would replace
B&R as the AE. As a result, Bechtel was assigned the task of resclving the
Quadrex findings. Their report, EN-619 (Quadrex Work Package) was completed in
September 1982.

In February 1982, Region IV requested HL&P to provide information on their
transition program pursuant to 10 CFR 50.54(f). Information on the Quadrex
Report resolution was specifically requested. A NRC team composed of personnel
from OIE, NRR, and Region IV conducted the staff review, principally in the
Bechtel offices in Houston, Texas.

This report details the results of the review of approximately 351 separate
Quadrex findings. Each finding was reviewed for reportability under 10 CFR
50.55(e), safety significance and generic implications, and adequacy of resolu-
tion.

Assessments and conclusions are given in the report along with the individual
inspection findings.
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Inspection Summary

Inspection Conducted During the Period September 12-October 8, 1982
(Report 50-498/82-12; 50-499/82-12)

Areas Inspected: HLAP activities relating to the resolution of the Quadrex
Report findings and Bechtel's assessment and review of the Quadrex Report.
This inspection period involved 477 inspector/engineer-hours by 13 NRC staff
members.

Results: No violations or deviations were identified. All Quadrex findings
were satisfactorily resolved or dispo tioned. However, followup of selected
items was found to be required to assure proper implementation of the proposed
corrective action. All findings were considered to be closed.
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Executive Summary

The Quadrex Report on the B&R engineering effort for the South Texas Project
was reviewed by a team of NRC staff personnel from Region IV, OIE, and NRR.
The results of that review are contained in this report.

The Quadrex Report was a three volume report which made findings in the follow-
ing areas.

Generic Findings

Civil/Structural Findings

Computer Code Findings

Electrical/I&C Findings

HVAC Findings

Mechanical/Pipe Rupture Findings

Nuclear Analysis/Mechanical Analysis Findings

Piping and Supports/Stress Analysis Findings
Radiological Control Findings

In-Service Inspection and Maintenance Access Findings

The purpose of the staff's review was threefold: (1) to determine if report-
ability requirements of 10 CI .0.55(e) had been met; (2) to identify those
findings that had safety signiiicance and/or generic implications; and (3) to
assess the adequacy of each finding resolution.

A series of documents were used during the staff's review in addition to the
Quadrex Report (Section 2.3.1). Of primary importance were the Bechtel Assess-
ment Report (Section 2.3.2), EN-619, Quadrex Work Package (Section 2.3.3) and
the transition program documents (Section 2.3.4).

Three hundred fifty-one individual findings were reviewed by the various team
members. The results of that inspection and review effort are contained in
Section 5.0 of this report. In addition, the findings for each discipline area
were compiled in a summary statements at the beginning of that area.

The staff came to specific conclusions as a result of their review relative to
the reportability, safety significance and the resolution of each findiny.
First, they found that all items required to be reported unde, 10 CFR 50.55(e)
had been reported although two items were not reported in a timely manner.
Management reviews of the Quadrex Report had been conducted by HL&P to fdentify
any reportable items. As a result, six items were reported as potential
50.55(e) matters. Upon subsequent completion of the HL&P detailed assessment,
three were found not to be reportable. The reportable items included STP HVAC
design (two findings) and (2) Computer Code Verification (one finding).






1.0

NRC Quadrex Report Review

Introduction

Houston Lighting and Power Company (HL&P) initiated a review of Brown &
Root (B&R) STP engineering design activities in January 1981. This review
was performed by the Quadrex Corporation of Campbell, California and
resulted in a three volume, 514 page, report issued in May 1981, entitled
"Design Review of Brown and Root Engineering Work for the South Texas
Project" (the Quadrex Report). This report details the results of the NRC
staff review of that report.

1.. General Background

The primary task assigned to the Quadrex Corporation was to determine
the technica) adequacy of the STP design. This assignment was to be
accomplished not through a detailed review of each and every aspect
of the B&R design effort, but rather, by reviewing a limited number
of selected areas. The area selection was based on the fact that
certain areas had been problems in the past for other A/E's or posed
problems unigue to nuclear design. It was felt this approach would
give a representative indication to HL&P of the B&R design status in
a timely manner.

Volume I of the Quadrex Report contained approximately 310 Quadrex
findings. The term “Quadrex Finding" or "Quadrex Issue" was used to
identify those concerns regarded as examples of technical problems
present in the STP design or in the design process used by B&R. The
findings covered selected technical areas grouped as follows:

Civil/Structural/Geotechnic

Computer Codes

Electrical/I&C

HVAC (Heating, Ventilation, and Air Conditioning)
Mechanical/Pipe Rupture/ASME 111

Nuclear Analysis/Mechanical Analysis

Piping and Supports/Stress Analysis

Radiological Control

Generic and specific technical discipline findings were included in
Volume 1. Generic findings were those determined by Quadrex to be
applicable to most of the technical areas and were based on a detailed
evaluation of the discipline findings. In addition to the technical
areas given above, In-Servize Inspection (1SI) and access problems
were examined and the findings were also documented in the Quadrex
Report. The Quadrex Report was formally submitted to the NRC on
September 29, 1981. Section 3.2.1 contains additional information on
the Quadrex Report.



At about the same time, HL&P announced that the construction manage-
ment and architect/engineering functions at the STP had been reassigned
from B&R to Bechtel Power Corporation (BPC). Also, during this time
period, Bechtel was requested by HL&P to perform an assessment of the
Quadrex findings. A special Task Force, was assembled to cond.ict

this review. Their efforts were documented in a report entitled "An
Assessment of the Findings in the Quadrex Report, dated May 1981."

This report was forwarded to Region IV on March 15, 1982. Section
2.3.2 c'ntains additional information on this report.

HL&P described a plan for an orderly transition of responsbilities

from B&R to Bechtel in a letter to NRR, ST-HL-AE-766, dated December 3
1981 (Document 22 in Table 4, Section 2.3.5). Although not specifically
identified in this letter, there are two phases to the transition
program: Phase A and B. When used in the resolution of individual
findings, "Phase A" means that period where Bechtel efforts were
concentrated on an indepth review and statusing of the construction

and design work accomplished by B&R on the STP facilities.

"Phase B" indicates the period in which actual construction and
design activities will be commenced. While these phases do not have
a discrete time of stopping/starting, they are related to the status
of individual systems and their readiness for starting or continuing
design or construction work.

In Tight of these developments, the Region IV Administrator ii7ued a
request for further information pursuant to 10 CFR 50.54(f). = With
regard to the Quadrex Report, HL&P was requested to "--- describe the
corrective actions for substantive issues raised in the Quadrex
Report, and (to) provide the rationale for eliminating any issues for
which no corrective action is to be taken." Responding to this
inquiry, HL&P outlined their pragram for dicpocition of the Quadrex
findings in a Tatter on April 22, 1982. (Document 17 in Table 4,
Section 2.3.5)

HL&P's general plan for resolving the Quadrex items was to incor-
porate them into the systematic review of the status of B&R engineer-
ing being done by the BPC transition team. The detailed results of
that review were documented in engineering work packages (WP's).
During the design review, the cognizant system engineers reviewed the
applicable Quadrex findings, and, using the Task Force Report as
guidance, identified "Action Items," or actions necessary to review
the status and complete the STP design. They documented their
findings and intended actions in the appropriate engineering work
packages.

1/ NRC (RIV) letter to HL&P dated February 12, 1982,



As part of their review, Bechtel assembled a unique Quadrex Compliance
WP, EN-019. This interdisciplinary work package consisted of a

summary of individua) Quadrex findings with an evaluation and disposi-
tion. It also included a resolution of all generic and discipline
Quadrex findings not addressed in separate discipline work packages.
See Section 2.3.3.

2.0 NRC Quadrex Report Review Activities

This section of the report discusses the purpose (Section 2.1) and the
general approach taken by the NRC for review of the Quadrex Report
(Section 2.2). Section 2.3 discusses the principal documents used in the
NRC review of the Quadrex Report.

2.1 Purpose of NRC Region IV Quadrex Review

A review of the Quadrex Report was undertaken by NRC Region IV, OIE,
and NRR with three primary questions in mind: (1) Have all reportable
10 CFR 50.55(e) items been identified to Region IV; (2) What, if any,
Quadrex items have a potential impact upon plant safety; and (3) Are
the resolutions of the Quadrex items adequate? A related question

was to determine if any enforcement actions were indicated. A

summary of the answers to these guestions 1is discussed in Section
3.0. The detailed results of the NRC review team's efforts for each
Quadrex finding are found in Section 5.0.

2.2 General Approach

It was not the intent of the NRC staff's review of the Quadrex Report
to either verify the validity of the Quadrex Report or to conduct a
technical review of the STP design. Rather the staff's review

focused on the resolution of the findings, assuming the findings were
valid. B&R had made an assessment of the Quadrex findings (Document 19
in Table 4, Section 2.3.5). However, since B&R was no longer the AE,
this document was used for information only, and not considered in

the staff's conclusions.

Review of the Quadrex Report by NRC personnel (from Region IV, OIE,

and NRR) was accomplished in two phases. Phase [ consisted of
gathering information and documents relating to the Quadrex Report;
discussing the report and other information with the licensee and

other personnel where clarification was needed; and subsequent
in-office assessment of those pertinent documents. Meetings during
Phase I were identified in Region IV's monthly report on STP activities.

Phase Il consisted of a detailed review of each of the Quadrex Report
findings and its resolution by BPC and HL&P. Dates of reviews and
personnel contacted during Phase Il are listed in Section 4.0 of this
report.



2.3 Documents Reviewed

This section contains a summary of the principal documents utilized
in the review of the Quadrex Report. Additional documents, procedures,
and work packages utilized are given in Tables 4, 5, and 6.

2.3.1 Quadrex Report

The purpose of the Quadrex Corporation's task ". . . was to
ascertain the overall technical adequacy of the STP design"
(Quadrex Report, page 1-1). It was stated in the report that
a sampling program was utilized and that the study was not an
exhaustive review of the design effort at STP. Rather the
intent was to provide an indication to HL&P of potentially
weak areas that would require further detailed study and
inquiry.

Some of the Quadrex assessments of the "Questions" (Volumes II
& III) contained recommendations or proposals for HL&P/B&R to
do specific activities. Attention was given to those recom-
mendations that did not result in a finding (in volume I) in
order to determine their significance and relationship to the
entire report. HL&P had committed to review Volume II and III
for these types of items. (See NRC Inspection Report
50-498/499/82-08, page 11). However, HL&P did not identify
any additional significant findings.

Some of the findings were found by BPC to be invalid or
incorrect and not requiring any further action. Nevertheless,
all Quadrex items were reviewed by the NRC team to ensure that
appropriate action was taken for their resolution before it
was determined that no further action was necessary. Details
of each finding is included in Section 5.0 of this report.

Table 1 is a summary of the Quadrex finding rankings and their
definitions. These definitions, generated by Quadrex Corpora-
tion, provide additional insight into the scope and intent of
the Quadrex Report.



TABLE 1

Summary of Quadrex Discipline Rankings

By Line Item*

(1) (3) (4)

Ranking/ Most (2) Note- Potential (5)
Discipline** Serious Sericus worthy Problem Other Total
Civil/Stru wural 10 0 6 9 8 33
Computer Codes 7 0 0 5 1 13
Electrical/I&C 19 0 2 12 1 34
HVAC 8 1 0 19 2 30
Mechanical Pipe

Rupture 18 2 11 20 3 54
Mechanical 7 2 2 8 1 20
Nuclear Analysis 18 1 3 0 26
Mechanical

Analysis 5 0 ] 6 2 14
Piping &

Supports 17 4 7 12 1 41
Radiological

Control 11 2 1 24 0 45
TOTAL 120 19 34 118 19 310

*Extracted from the Bechtel Task Force “eport and presented here for clarific-
"Line Item" is a Bechtel Task Force term to
Some Quadrex Findings have more than one line item.

ation and ease in reference.
identify unique findings.

**This BPC list does not contain generic findings or ISI and maintenance

access findings.

(1) Most Serious Findings are those that pose a serious threat to plant

Ticensability because either (a) the finding would prevent the

obtaining of a license or (b) the finding could produce a significant
delay in getting a license, or (c) the finding addresses a matter of
serious concern to the NRC at this time.

This category has been further subdivided into those findings that
are expected to pose a serious threat to plant licensability, and

those findings that may pose such a threat at a future time or are

matters that may deserve the attention of the licensing group.

(2) Serious Findings are those that appear to impact the generation ur

reliable power, but are not considered to be a serious threat to
plant licensability.



(3) Noteworthy Findings are those that contribute to project schedule
and/or cost increases, but do not pose a concern for either plant
licensability or reliability.

(4) Potential Problem Findiqgg are those that may or may not exist, and
would require further investigation to determine. Once confirmed,
these findings would fall into one of the other categories.

(5) Other Findings represent either reiatively minor items or items that
are not amenable to corrective action.

It was noted that the definitions of Quadrex rankings of Table 1 were
all related in some respect to time and/or cost. Taken on this basis
alone, it would appear that the Quadrex Report did not fall within

the purview of the NRC. However, since most of the findings emerged
from areas potentially important to safety and their related activities,
all Quadrex items were reviewed for reportability, safety significance
and generic implications, and adequacy of resolution. The Quadrex
finding paragraph number was retained throughout the staff's report

for continuity of identification.

2.3.2 BPC Assessment Report

The Bechtel Assessment Report or Task Force Report (TFR)
(Document 11 in Table 4, Section 2.3.5) was prepared by a
group of BPC personnel who were independent of other BPC STP
responsibilities. The purpose of the report was to provide an
early gualitative assessment of the significance of the
Quadrex findings and to place them in perspective with regard
to management and design actions necessary to permit timely
resolution. Both the Quadrex Corporation and Brown & Root
commented on the Task Force Report (Document 15 and 18 in
Table 4, Section 2.3.5).

The TFR did not present a final determination of the significance
or impact of each finding. However, it was used to confirm
reportability of items and as input to each applicable engineer-
ing work package generated during Phase A of Bechtel's transi-
tion program. Table 2 contains a summary of the Task Force
categories. Table 3 contains definitions of each category.

Three hundred ten Quadrex line items were examined in the T «
Force report.* Of these only five were determined by BPC t

be potentially reportable to the NRC under 10 CFR 50.55(e).
Three of these had been previously reported in May 1981 when
the Quadrex Report was initially presented to HL&P. Two were
reported after HL&P received the TF Report.

*when the generic IS! and access “findings" are added to the 310 line item, the
total number of items is 351,



The assessment report did not cover items in Section 4.9 of
the Quadrex Report; however, they were covered during the BPC
design review and included in EN-619. These issues were
related to ISI and Maintenance Access, which were the result
of a special investigation of the STP model.

Table 2

Summary of Task Force Categories
by Discipline*

1 s 3 4 5 6 7 Total

Discipline **

Civil/Structural 0 0 2 3 2 8 18 33
Computer Codes 1 0 2 3 1 2 4 13
Electrical/I&C 1 3 0 2 6 15 7 34
HVAC 2 0 1 R 4 11 8 30
Mechanical Pipe Rupture 0 0 1 2 10 20 21 54
Mechanical 0 0 1 B 3 7 5 20
Nuclear Analysis 0 2 0 8 2 6 8 26
Mechanical Analysis 0 2 0 1 1 7 3 14
Piping & Supports 0 2 3 8 5 11 12 41
Radiological Control 1 1 1 5 5 22 10 45

(%)
b
o

Total Line Items i | 40 39 109 96 310

*Extracted from BPC report on the "Assessment of the Findings in the
Quadrex Corporation Report" (Document 11) and presented herein for ease
in reference.

**Does not contain generic finding or ISI and maintenance access findings.






Category 7:

No Further Action Recommended

This category identifies findings that, in the Task Force's opinion, represent:

Work already satisfactorily completed

A statement of fact requiring no action

Findings for which the bases have already been resolved

Inaccurate findings, findings incomplete or incorrectly stated, or items
for which the current situation is satisfactory

*Extracted from BPC report on the "Assessment of the Findings in the Quadrex
Corporation Report" (Document 11 in Table 4, Section 2.3.5) and presented
herein for ease in reference.

2.3.3 EN-619 - Quadrex Work Package

EN-619 is an interdisciplinary Work Package (WP) addressing
the evaluation, resolution, and disposition of each of the
Quadrex findings. This report was furwarded to Region IV on
August 26, 1982 (Document 20 in Table 4, Section 2.3.5), and
was used as the primary source to determine the adequacy of
the resolution of each Quadrex item. It was a summary of all
WP actions on the Quadrex findings.

The discipline findings based on the project team's evaluation,
were classified as "Resolved" or "Dispositioned." Most of the
concerns in the Quadrex Findings were considered resolved.
Findings were given a status of resolved when evidence existed
that & particular item was not an issue or that methodologies
or procedures were in place which either would .emedy the
underlying concern of the finding or preclude deficiencies of
the type identified by Quadrex. The remaining concerns have
been given a status of dispositioned. Dispositioned was
indicated when a specific action must occur during the produc-
tion phase of the project to either eliminate an actual
deficiency or preclude such deficiencies. Dispositioned
included assignment to the Project Work Package Action Item
List and assignment of required completion dates for timing
sensitive findings. The assignment to the Proje~t Action Item
List defined the action that must be taken by tr> responsible
discipline to accomplish final resolution.

11



2.3.4 Transition Program Documents

An understanding of the procedure followed by BPC in accepting
the transfer of responsibilities from B&R was necessary in
order to adequately verify the resolution of Quadrex findings.
Engineering Transition Procedures QE-001 and QE-002 were the
primary means used to review the existing engineering design
and the associated records. The information obtained was then
used to assess the current status of the work, prepare costs
and schedules, and identify outstanding items before accepting
responsibility for the project. Ultimately, BPC will assume
full responsibility for the engineering design, procurement,
quality assurance, and construction management function.

The overall transition effort was divided into segments called
Work Packages (WPs). A work package is an assemblage of
documents which described the design, scope, and completion
status of the STP engineering. The work packages are prepared
from material supplied by B&R and turned over to BPC. Most of
the packages involve a single system, structure or component.
They are then cross-disciplined on major plant subjects in an
effort to strengthen the interfaces between the systems.

These packages are called compliance work packages. EN-619 is
one example.

Work package final reports have a specified format. Briefly,
a package contained a cover sheet (providing an appropriate
means for signing off the package), a summary of the work to
be done, the current status of engineering, an assessment of
design verification, documentation and Ticensing, (including
any applicable 10 CFR 50.55(e), 10 CFR Part 21, or Quadrex
concerns); recommendations for significant corrective action.
unresolved items, a summary of work to go; other organizations
involved, a list of related work packages; any additional
references, assumptions or special conditions, and items to be
entered on the action item list. An assessment of the adequacy
of design verification was also made in the final report.

Evaluation and analyses were done under the direction of the
responsible engineering group supervisor (EGS). Each discipline
developed a procedure, including check lists, for their

analysis and evaluation efforts. Specific Bechtel Engineering
Department Procedures (EDPs) were identified for use. Review
plans were included for the examination of specifications,
purchase orders, calculations, drawings, and FSAR and technical
reference documents. Each review plan typically included the
following:

(a) Scope of review,

(b) Specific references,

12



(¢) Evaluation criteria,

(d) Consistency of items as related to critical design
documents, and

(e) Status of system/structure/component reviewed.

Activities requiring work were identified on an STP Action
I*em List. They were identified in one of three categories:

(a) Critical activities (do at once),

(b) Final Report Items (from wWork Package Lists), or

(¢) Correspondence Items (from non-BPC organizations).
Upon completion. BPC submitted the final report tc HL&P for
approval. After acceptance by HL&P, the work packages were
transferred into the implementation phase for continued
development and resolution of outstanding items and identified
deficiencies.

2.3.5 Additional Documents Reviewed

The documents listed in Tables 4, 5, and 6 were used during
the inspection NRC review effort. Information contained in
these documents were pertinent to the Quadrex Report, its
findings and their resolution, and formed part of the bases of
the NRC inspection findings. Table 4 lists the principal
documents reviewed by the staff. Table 5 Tists those BPC
engineering procedures reviewed by the staff as part of its
review of the Quadrex Report, and finally, Table 6 lists the
WP related to EN-619.

Table 4

Quadrex Report Document List

Document 1 Quadrex Report, 3 volumes, dated May 1981

Document 2 B&R letter, Initial B&R response to Quadrex
Report, dated May 8, 1982

Document 3 B&R letter, Quadrex Engineering Review,
ST-BR-HL-40321, dated July 16, 1981

13



Document

Document

Document

Document

Document

Document

Document

Document

Document

Document

Document

Document

Document

10

11

13

14

15

16

B&R, Quadrex Engineering Review, GM-91311,
dated Septembe- 11, 1981 (Preliminary Lvaluation)

B&R letter, transmittal of documents, ST-BR-YB-0069,
dated December 14, 1981

B&R letter, Quadrex Engineering Review,
ST-BR-YB-0060, dated December 7, 1981

Bechtel letter, Bechtel Task Force Update,
ST-YB-HL-0247 MOC-82-00116, dated February 5,
1982

HL&P letter, Quadrex Engineering Review,
ST-HL-BR-6497, dated September 7, 1981

HL&P letter, Task Force Review of Quadrex
Report, dated February 12, 1982

STP (Bechtel) Transition Procedure - Engineering,
Rev. 0, dated January 15, 1982; Revision 1,
dated May 12, 1982

Bechtel Power Corporation Task Force Report -
An Assessment of the Findings in the Quadrex
Corporation Report, dated May 1981 (HL&P
letter, ST-HL-AE-804, dated March 15, 1982)

HL&P letter, ST-HL-AE-809, dated March 22,
1982 - Response to Request for Information
Pursuant to 10 CFR 50.54(f) (Organizational
Relationship)

HL&P letter, ST-HL-YB-0507, HL&P Comments on
Bechtel Task Force Report on South Texas
Project Electric Generating Station, dated
April 7, 1982 (Document 11)

Bechtel Power Corporation (Ashley) letter
dated March 10, 1982 regarding forwarding of
Quadrex Corporation's comments on Task Force
Report (Document 11)

Quadrex Corporation letter, LS-82-032, dated
March 2, 1982, regarding comments on draft
report of Document 11

Bechtel Power Corporation letter, ST-YB-HL-0408
MOC 82-290, Quadrex Issues, dated March 26,
1982. (Division of Responsibility Documents)

14



Document

Document

Document

Document

Document

Document

17

19

20

21

22

HL&P letter, ST-HL-AE-821, dated April .2,
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B&R Assessment of the Quadrex Design Review
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HL&P Tetter, ST-HL-AE-870, dated August 26,
1982; Final Report "EN-619-Quadrex Work
Package"

HL&P letter, ST-HL-AE-889, date October 18,
1982, Revision to Final Report "EN-619-
Quadrex Work Package"

HLAP letter, ST-HL-AE-766, dated December 11,

1981, Submission of Transition Program
Description
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Table 5

Bechtel (STP) Engineering Department Procedures (EDP)

EDP No.

223 Project Engineering Team Organization and
Responsibilities

2.16 Project Design Group Functions

4.1 Design Criteria

4.2 Generic Engineering Documents

4.4 Project Design Standards and References

4.7 Bechtel Manuals

4.22 Preparation and Control nf SAR

4.23 SAR Change Control

4.25 Design Interface Control

4.26 Interdisciplinary Design Review

4.27 Design Verification

4.28 Project Q-List

4.33 On-Project Design Review

4. 34 O0ff-Project Design Review (Design Control Check List
and Design Review Notice)

4.36 Standard Computer Programs

4.37 Design Calculations

4.43 Standard Project Document Numbering System

4.46 Project Drawings

4.47 Drawing Change Notice

4.49 Project Specifications

4.55 Project Material Requisitions

4.58 Specifying and Reviewing Supplier Engineering and

Quality Verification Documentation

4.63 Supplier Deviation Disposition Requests

4.64 Review of Supplier Audit, Survey, and Inspection
Reports

6.10 Supplier Quality Assurance Program Selection and
Evaluation
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Table 6

Work Package Reference List

work

Package No. Title

EC-100 SSI STUDIES

EC-101 SEISMIC ANALYSIS-CAT I
EC-103 GEN STRUCT DESIGN CRITERIA
EC-110 REACT. CONT. BLDG-I

£C-111 RCB II-SHELL-GENERAL

EC-112 RCB III-SHELL-DISCONTINUITY
EC-113 RCB IV-STEEL, MISC

EC-120 RCB INTERNAL I-SHIELD WALLS
EC-121 RCB INTERNAL II-NSSS MISC
EC-122 RCB INTERNAL III-STRUCT STL RE
EC-130 MEAB I RELIMINARY

EC-131 MEAB 11

EC-132 MEAB III

EC-135 MSIV CUBICLE

EC-138 DIESEL GEN BLDG

EC-140 FUEL HANDLING BLDG

EC-142 ECW IN & DISCH STRUCT
EC-145 TURB GEN BLDG

EC-151 CIVIL SITE AND YARD

EC-160 GEOTECH 1 - MOND & SETTLE
EC-161 GEOTECH 2 - ESS COOL POND
EC-162 GEOTECH 3 - FIELD DATA
EC-163 GEOTECH 4 - DESIGN DOCS
EC-165 CONDENSATE STORAGE TANK
EC-176 HVY CIV - FLOOD DESIGN
EC-177 HVY CIV - THERMAL ANALYSIS
EC-181 EDS PIPE WHIP REST-IN RCB
EC-186 DUCT SUPPORTS

EE-206 NON-CL IE 250VDC POWER SYSTEM
EE-207 125VDC PWR DIST NON-CL 1E
EE-208 NON CLASS IE 48VDC SYSTEM
EE-209 CLASS IE 125VDC SYSTEM
EE-210 120VAC VITAL PWR DIST CL 1E
EE-215 hEAT TRACE & FREEZE PROTECTION
EE-220 SEPARATION RITERIA

EE-223 CABLE TRAY SUPPORTS

EJ-300 PLANT COMPUTER

£J-301 CONTROL BOARDS

EJ-303 ESF ~CTUATION SYSTEM

EJ-306 RACIATION MONITORING

EJ-310 INOPERABLE STATUS MONITORING ESF/MONITORING
EJ-314 REACTOR PROTECTION SYSTEM
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EJ-315 PROCESS SAMPLING SYSTEM

EJ-316 LOOSE PARTS MONITORING SYSTEM
EJ-367 CONTROL VALVES

EJ-370 MISC. ANALOG CONTROL SYSTEMS
EM-400 REACTOR COOLANT SYSTEM

EM-402 RHR SAFETY INJECTION SYSTEM
EM-403 COMPONENT COOLING SYSTEM
EM-406 ESSENTIAL COOLING WATER SYSTEM
EM-407 REACTOR HEAD DEGASSING

EM-408 AUX FEEDWTR SYSTEMS

EM-409 STEAM GENERATOR BLOWDOWN
EM-410 STANDBY DIESEL GENERATOR
EM-450 MAIN & EXTRACTION STEAM
EM-451 CONDENSATE SYSTEMS

EM-452 FEEDWATER SYSTEM

EM-453 HTR VENTS, DRIPS & DRAINS
EM-454 CIRCULATING WATER SYSTEMS
EM-455 CONDENSER AIR REMOVAL SYSTEM
EM-457 TURBINE GEN ¢ AUX SYSTEM
EM-501 FIRE PROTECTIui. SYSTEM

EM-503 AUX STEAM SYSTEMS

EM-508 AIR SYSTEMS

EM-510 STATION CRANES

EM-511 INSULATION

EM-550 STATION HVAC

EM-551 ELEC AUX BLDG & CONTR RM HVAC
EM-552 MECH AUX BLDG HVAC

EM-553 FUEL HANDLING BLDG HVAC
EM-554 DIES GEN & ECW PUMP BLDGS HVAC
EM-555 REACTOR CONTAINMENT HVAC
EM-556 TURBINE GEN BLDG HVAC

EM-557 MISC. BLDG. HVAC

EM-558 IVC-HVAC

EM-559 REAC CONT FAN COOLERS

EM-572 CHILLED WATER SYSTEMS

EN-600 LICENSING DOCUMENT REVIEW
EN-601 SYSTEMS INTERACTION AMD INTERGRATION
EN-602 PRZSSURE TRANSIENT ANALYSIS
EN-603 ALARA & SHIELDING CRITERIA
EN-604 ENVIRONMENTAL QUALIFICATION
EN-605 SAFE SHUTDCWN CRITERIA

EN-606 PROTECTION AGAINST NATURAL PHENOMENON
EN-607 IMPLEMENT POST-TMI CONCERNS
EN-608 Q-LIST

EN-609 INCORP NRC BULLETINS

EN-610 UNRESOLVED SAFETY ITEMS
EN-612 BORON RECYCLE SYSTEM

EN-613 CONTAMINATED DRAINAGE SYSTEM
EN-619 REVIEW QUADREX REPORT

EP-709 MODEL SHOP (122)
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3.0 Staff Assessment and Conclusions

This section of the report sets forth the basic findings of the staff's
review efforts. Section 5.0 contains the detailed results of the review
effort.

3.1 Reportability

3.1.1 Discussion

10 CFR Part 50 requires, as a condition of a construction
permit, that holders provide the NRC staff with prompt notifica-
tion and timely information of deficiencies encountered during
the canstruction of a nuclear power plant. A licensee is not
obliged to report every problem encountered during the design
and construction of the plant; however, by reason of 10 CFx
J0.55(e), a construction deficiency must be reported when 6 5

(1) has been identified; i.e., found,

(2) relates to design, construction or modification
activities conducted as authorized by a construction
permit holder;

(3) could adversely affect the safe cperation of a
facility if it was not corrected; i.e., it is
significant;

(4) and when the significant deficiency relates to ore
or more of the following:

(a) a breakdown in the QA program;

(b) a design released for construction;

(c) damage to a structure, system, or component;

(d) construction of a structure, system, or component;

(e) a deviation from performance specifications.
Review of the Quadrex Report for reportability of items was
conducted by B&R and HL&P management within 24 hours of its
receipt. As a result of that review, the following Quadrex
items were reported to the NRC as potential 50.55(e) items:
.2.2.1(a) Computer Code Verification
.2.1(a) HVAC Design Basis

4
.4.2.1(b) HVAC System Classification
8.2.1(d) Safety-Related Shielding Calculation
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As a result of Bechtel's Task Force review of the Quadrex
Report, two additicnal, but closely related, findings were
reported:

4. 3.2.1(a) FMEA/Single Failure Criteria
4.8.2.1(a) Instrument Air System Single Failure
Criterion

Subsequently, HL&P determined the areas relating to findings
4.3.2.1(a), 4.8.2.1(a), and 4.8.2.1(d) were not reportable.

An NRC Investigation Report documented the results of an
investigation of an allegation regarding the withholding the
results of the Quadrex Report from the NRC. Tris investiga-
tion report included the timeliness aspects of reporting
Quadrex Report 50.55(e) items. It did not include a survey of
the Quadrex Report to determine reportability. NRC enforce-
ment action was taken on timeliness of reporting for two of
the items, Computer Program Verification (4.2.2.1(a)) and HVAC
Design (4.4.2.1(a) and 4.4 2.1(b)). See NRC Irvestigation
Report 50-498/82-02 and 57-499/82-02 and NRC letter to HL&P
dated August 11, 1982.

The topic of reportability was considered as a three part
question:

(1) Were any individual findings reportable?

(2) Were the generic findings individually or collectively,
reportable?

(3) Wwas the overall Quadrex Report reportable?

Individual Findings

With the exception of those findings listed above, all other
individual items . ntified in the Quadrex Report failed to
meet the specific reportability criteria of 10 CFR 50.55(e).

Specifically, with the exception of the reported items, the
design efforts which are the subject of the Quadrex Report had
not been released for construction and thus do not meet the
criteria of 10 CFR 50.55(e).

Generic Findings

Appendix B contains a complete list and analysis of generic
concerns and their related findings as identified by Bechtel
in EN-619. Some of the discipline findings were considered by
Bechtel to apply to more than one generic finding. The
following is a list, by Quadrex number and title, of these
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findings in relation to reporting requirements and related
findings. Note that discipline findings and reportable items
apply to more than one generic finding.

3.1(a) B&R Systems Level Integration

Twenty related findings, one reportable. Primarily
concerned with the manner in which B&R was conducting
their engineering design operations.

3.1(b) B&R Review of Engineering Data

Twenty-seven related findings, none reportable. Ceoncerned
with review of vendor documents, checking input data, and
review of calculations.

3.1(c) Plant Operating Modes and Environmental Conditions
Analysis

Thirty-five related findings, two reportable. Primarily
concerned with nuclear analysis group functions and work
load.

3.1(d) Safety-Related vs Nonsafety-Related Distinctions

Twenty-two related findings, three reportable. Safety-
related categorization of severzl items were found to be
inaccurate or questionable.

3.1(e) FMEA and Single Failure Criterion Analysis

Eight related findings, two repurtable. Primarily a lack
of adequate written guideliner for conducting FMEA and
single failure analysis.

3.1(f) FSAR Commitment Tracking

Thirteen related findings, none reportable. Primary
concern is timely meeting of licensing/FSAR commitments.

3.1(g) Plant Design Basis

Forty-four related findings, one reportable. Primarily
concerned with an apparent lack of consistent, documented
design guidance.

3.1(h) Equipment Reliability

Three related findings, none reportable. Concerned with
reliability requirements in procurement documents.






findings and therefore, no additional special effort was
required to resolve the generic findings.

The results of the staff analysis in Appendix B indicate that
the generic findings neither individually or collectively, are
reportable under the 10 CFR 50.55(e) requirements.

3.1.2 Conclusion

After review of the Quadrex items for reportability the NRC
staff concluded that the requirements of 10 CFR 50.55(e) had
been met. Timeliness of reporting of those items reported to
the NRC was the subject of the investigation report previously
noted where HL&P was found to not have reported two items in a
timely manner. It is clear that individual items were reviewed
by the licensee for reportability and that these items were
processed through HL&P management.

The NRC staff also concluded that the collective array of
individual and/or generic findings do not constitute a
sufficient basis for reporting the Quadrex Report as a whole
to the NRC under 10 CFR 50.55(e)(1)(ii). A1l reportable items
have been identified to Region IV.

3.2. Safety Significance

3.2.1 Discussion

As part of the staff review of the Quadrex Report each finding
was first classified for safety signficance, i.e., was the
finding important to safety, or related to an activity (design,
construction) that was concerned with items important to
safety? Items that are "important to safety" include those
structures, systems, and components that provide reasonable
assurance that the facility can be operated without undue risk
to the health and safety of the public.* Once a finding was
classified 4s significant to safety, the resolution was

closely monitored to ensure adequate resolution.

The staff next judged each finding in order to determine any
specific finding had "generic" implications. "Generic" means
that the issue affected broad functions or areas important to
safety at STP (or other nuclear plants). "Nongeneric" means
that the item was not wide spread and was restricted to a
relatively small area of endeavor. This staff judgment was
determined on the basis of the initial Quadrex finding, not as
the basis of any mitigating information from BPC, ¢ _.aR data,
or the finding resolution.
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A summary listing of findings (by line item) for safety
significance (and generic items) is shown in Table 7. The
Quadrex Report although not primarily designed for or intended
to be a safety analysis report it did, however, report on
items that involved safety-related and safety-significant
matters. The specific reason for the safety significant
review was to identify those items that would have required
direct and timely action by HL&P. The concern expressed to
the licensee representatives by the NRC staff reviewers was
that items of potential safety significance must be recognized
and acted upon.

Findings that were identified as being "safety-significant”
were examined in sufficient detail by the NRC reviewers to
assure that adequate corrective action and proper disposition
had heen taken. Generic implications of each finding were
considered in this evaluation.

*Note: This encompasses a broad class of plant features, covered (not
necessarily explicitly) in the General Design Criteria, and that contribute in
an important way to safe operation and protection of the public in all phases
and aspects of facility operation (i.e., normal operation and transient control
as well as accident mitigation). This also includes safety-grade (or safety-
related) equipment and material.
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Table 7

Quadrex Report Safety-Significant/Generic
Analysis by Line Item

SS* NS* G* NG* TOTAL **

Civil/Structural 22 4 12 21 33
Computer Codes 11 2 6 7 13
Electrical/I&C % § 3 19 15 34
HVAC 28 2 4 26 30
Mechanical/Pipe Rupture/ASME III 56 18 10 64 74
Nuclear-Mechanical Analysis 28 12 0 4c 40
Piping/Supports/Stress Analysis 26 15 7 34 41
Radiological Controls 40 5 1 44 45
ISI and Maintenance Access 3 21 3 21 24
Generic Findings 13 4 15 2 17

Total 258 93 77 274 351

*SS = Safety Significant *XSS+NS = Total
NS = Nonsafety Significant G+NG = Total
G = Generic
NG = Non-Generic

Note: The total line items listed here include generic plus the ISI
and maintenance access finding (line items) not counted in Tables 1
and 2. This table was developed by the staff.

3.2.2. Conclusion
The NRC reviewers concluded that all items which had safety

significance and generic implications had been adequately
considered and handled.
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3.3 Resolution of Quadrex Findings

x B 5§ ¢

3.3:2

Discussion

The resolutions of individual findings of the Quadrex Report
were reviewed and the results were documented in Section 5.0
of this report. Resolution of the findings by Bechtel/HL&P
fell into two categories: (1) "Resolved" and (2) “Disposi-
tioned".

(1) "Resolved" means that no further action was required in
that the review had been completed or that methodology
and procedures were in place to address the concern. In
some cases, the “Resolved"” issues may not have been
completed or even started, (at the time of the NRC
review effort) but the methods for handling them were in
place.

(2) "Dispositioned” means that the licensee/Bechtel review
had been completed and further action was waiting upon
issuance of criteria or that the review was not complete,
but a plan of action had been identified.

Two hundred twenty-three of the 310 line items were resolved.
The remainder (dispositioned items) were assigned to the
Project Work Package Action Item List (AIL). This list noted
the action that must be taken and the discipline assigned to
accomplish firal resolution.

Each item of the Quadrex Report was discussed with HL&P/Bechtel
representatives at the conclusion of the NRC reviews in the
Houston STP Bechtel offices. Some of the dispositioned
Quadrex items were of sufficient importance to warrent addi-
tional followup action. Where this is the case, it is noted
in the staff review of the individual item set forth in
Section 5.0. In addition, a list of thesc items is contained
in Appendix A. Any followup action on items specified in
Appendix A will be documented as appropriate in either Region
IV Inspection Reports or as part of the licensing review by
NRR. Inclusion of an item in Appendix A does not indicate
unsatisfactory resolution or disposition.

Conclusions

A1l corrective actions necessary to resolve the dispositioned
Quadrex Items have been included in the AIL.

All items have been appropriately considered by HL&P/Bechtel,

verified by the staff reviewers, and documented in Section 5.0.
Resolution of the findings has been completed and all items
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3.4

were considered closed for purposes of the Quadrex Report
review.

Enforcement

No evidence was found during the review of the Quadrex Report of
violations of NRC reqguirements.
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4.0 List of Meetings by Lead Reviewers HL&P/Bechtel Personnel on Quadrex
Report Resolution

Personnel Contacted

During the review of the Quadrex Report, discussions were held with
Ticensee and AE personnel on the various findings and their resolution. A
meeting was held at the beginning of each week to introduce the NRC
reviewers to the appropriate licensee and AE personnel. Toward the end of
each week an exit meeting was held. At this meeting each Quadrex item
reviewed during the week was discussed and the results of the NRC review
were presented to the licensee.

This part of the report lists, by week, these personnel contacted by NRC
reviewers.

HL&P Personnel

Name Position 9/12-17 9/20-24 9/27-10/1 10/4-8
C. Robertson Lic. Mgr. X X X x
J. White Eng. Spec. Coord. X x X X
P. Newcomb Ld. Eng. HVAC X

L. Clark Ld. Elec. Sys. Eng. X

W. Harrison Ld. Eng. Phy. Design X X
C. Turner Sr. Engineer x

Bechtel Personnel

Name Position 9/12-17 9/20-24 9/27-10/1 10/4-8
J. Gormley Eng. Specialist X X X

S. Bernsen Proj. Lic. Manager X X

R. Scott Lic. Assistant 5 X X X
B. Lex Proj. Manager X

D. Getman Mech. Quadrex Coor. X

J. Hurley Prcj. Eng. System X X
B. Moreton ME Grop Super. X

A. Gajjar ME Group Super. HVAC x

F. Lapex APE X X X
R. Hemakom Engineer X
N. Jooneja C/S DEGTS x X
S. Kancherla C/S X X
S. Nathan PSSG X

C. Tang PSSG-Sp. Gr. Ldr. X X X X
R. Singh PSSG X X
V. Starks Mechanical X

L. White Mechanical X
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3.0 GENERIC FINDINGS
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GENERIC FINDINGS SUMMARY

The 17 generic findings are based on an evaluation of the discipline findings
and do not represent any new findings. These findings principally address
defects in the practices, policies, and procedures within the B&R design
organization which Quadrex stated were applicable to most, if not all, of

the disciplines.

Since B&R is no longer involved with the project, the Quadrex observations on
the practices, policies, and procedures of B&R design are considered irrelevant
and no longer applicable. Bechtel is now the architect/engineer and it is
Bechtel's practices, policies, and procedures which are applicable to the STP
design effort. The Bechtel design review should identify and resolve design
problems which may have occurred as a result of the deficiencies identified in
the Quadrex findings.

Bechtel plans to conduct design activities in accordance with the Bechtel
Engineering Department Procedures set forth in Table 5. Based on past
experience with these procedures and the current status of implementation
at the STP, there is reasonable assurance that these procedures will
preclude or detect the types of deficiencies described in the Quadrex
Repurt.

The generic findings are considered to be satisfactorily resolved and
theref.re closed for purposes of the Quadrex Report review.

Finding 3.1(h), Equipment Reliability Requirements, will be reexamined upon

completion of Bechtel's action on the related discipline findings. See
Appendix A.
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Quadrex Report Review

Quadrex Finding No.: 3.1(a)

B&R Systems Level Integration

There is no indication that an effective systems integration and overview
function exists within the B&R design process.

Plant arrangements and equipment layout that take into account such factors as
physical separation, system and equipment performance compatibility, access
for maintenance and ISI, and other similar aspects, can be too easily over-
looked or missed with the present design review process.

The technical disciplines are organized very tightly. A working interface
relationship among the disciplines is not routine particularly regarding
follow-through at the discipline input-output interface. Assigned responsi-
bility for systems engineering is only a recent development. The Mechanical
Group has come closest in the past to performing this role, but indicated
that they are not permitted to review I&C logic diagrams. Other Groups
indicated that Mechanical had responsibility for assuring adequate equipment
layout in the plant; however, the Mechanical Group was also not aware of this
responsibility. HL&P has indicated that their organization structure is
closely aligned with that of B&R, and that no systems engineering function
exists within the utility either.

A major concern is with the achievement of internal consistency among varinus
design documents and the maintenance of that consistency over time with per-
sonnel turnover. For example, an overall plant separation scheme is needed to
address the multi-disciplinary concerns of Piping, Mechanical, Electrical,
1&C, HVAC, etc. This guidance, in the form of a TRD, does not exist; conse-
quently, each discipline now provides their own interpretation and acceptance
criteria using engineering judgment as to what constitutes adequate separation
(see Question H-6).

Also, a multi-disciplinary interpretation of the single failure criterion does
not exist in controlled documentation.

Licensee Action: Resolved.

The transition program and work package review plans are extensive and provide
for the evaiuation of the adequacy of systems integration and design interface
to detect deficiencies that may have occurred due to this generic finding.
Implementation of the Bechtel Project Team Concept using proven Bechtel
practices, policies and procedures which stress the need for multi-level
system integration activities, will be used on the project to deal with the
concerns of this finding. Response to Finding 4.3.2.1(b) discusses issuance
of a top level Systems Interaction Design Guide.
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Quadrex Report Review

Quadrex Finding No.: 3.1(a) (cont)

Interface beiwween safety-related systems and their connected systems and/or

supporting systems will be identified. The functional relationships between
these systems will be determined. The design adequacy of system interfaces

will then be confirmed.

Reissuance of separation criteria is discussed in Finding 4.3.2.1(b).

Access requirements for maintenance, ISI and operability will be evaluated
as a part of the physical layout reviews which will be completed on a
system-by-system and area-by-area basis.

The Project will implement procedures based upon Bechtel standards which
delineate the minimum interdisciplinary interface requirements.

An overall plant separation program to address spatially-coupled interactions
will be implemented as detailed in Section 6.0 of EN-601.

A comprehensive implementing document establishing the use of industry
standards and regulatory guidance on a single-failure criteria application is
not a mandatory requirement. In the short-term, continued use of implementing
procedures on a typical or system basis i5 acceptable. It is; however,
advisable for the purposes of assuring consistent application of the many
aspects of single failure criteria, to provide STP specific comprehensive
guidance for use in ar integrated evaluation of these issues. Such a guidance
document or program will be developed.

References: EDP-2.16, 4.1, 4.4, 4.22, 4.23, 4.25, 4.26, 4.27, 4.33, 4.46, and
4.49; EE-220; EN-602, 601

NRC Inspection Results: The referenced documents were reviewed. The NRC
inspector agrees with Bechtel's resolution that Quadrex concerns have been
resolved and are being properly taken care of. EN-601, in particular,
addresses systems interaction and integration.

Systems integration should be achieved by following the Bechtel STP Program

as covered in their EDP's. Conversion to this system is covered in their work
packages EN-601, EN-602, and EE-200. It was confirmed that the Quadrex
concerns are being handled by Bechtel as indicated in the Project Team
comments in the Finding Resolution Summary for this finding.

This item is considered closec.
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Quadrex Report Review

Quadrex Finding No.: 3.1(b)

B&R Review of Engineering Data

(1) Input data to a technical group does not appear to be consistently
reviewed by that group for its reasonableness prior to use (see
Questions C-1, H-1, H-3, H-27, M-22, N-3, and N-9). Conversely, the
technical groups do not consistently check to see that their output
data is used correctly.

Proper control and use of input data from HL&P is alse a concern.

(2) Calculations containing errors are being reviewed and verified as
correct with a higher frequency than should be ercountered (see
Questions C-16, H-15, N-1 and N-17).

(3) B&R review of vendor submitted reports is not consistent; sometimes
they are very well done, and at other times they are poorly done (see
Questions M-41, M-49, M-51, M-52 and N-1). No documented criteria
exists governing the evaluation process for vendor reports.

Brown and Root continues to pursue a policy that work performed by major
subcontractors or suppliers, such as EDS Nuclear and Westinghouse, is design
verified by these firms and can, therefore, be assumed to be correct. There
is no evidence that analysis methods chosen by these suppliers are reviewed
for acceptability and consistency. This pelicy raises many questions re-
garding overall technical adequacy at the interface with these suppliers; for
example, no evidence was obtained that B&R is checking and approving analysis
methods selected by Westinghouse.

Brown and Root does not provide adequate guidance to vendors stipulating
acceptable analysis and testing methods, required data, and report format.
Vendors are encouraged to select the analysis and/or testing method(s), and
subsequent review of submitted reports serves as the focal point where in-
adequacies are detected and corrected (see Questions H-10 and M-46). This
approach is neither cost-effective nor adequate, since examples of inadequate
analysis methods approved by B&R have been observed.

Licensee Actic... Resolved.

The transition program addresses the concerns of this finding for past
activities. Bechtel's procedures and practices deal with these concerns for
future activities. The response to finding 4.1.2.1(a) addresses reasonableness
of data: 4.1.2.5(y) and 4.6.2.1(b) discusses calculations; and 4.5.2.4(t)
discusses vendor review.
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Quadrex Report Review

Quadrex Finding No.: 3.1(b)(cont)

The transition and work package review plans provide for the evaluation of
the current design and resolution of noted deficiencies. The concerns of
this finding are addressed by the work package review plans, especially
calculations. An entire check sheet is devoted to reviewing calculations
for accuracy, input data, etc. In addition, other programs (indicated

by specific line items) have been established to provide for additional
evaluations of noted deficiencies; e.g., see Appendix E relative to
computer codes and calculations. The reasonableness and accuracy of
Finding 4.1.2.1(a) calculations are discussed in the team assessments
4.1.2.1(j) and 4.6.4.1(b). See also related Generic Finding 3.1(i).

References: EDP-2.16, 4.1, 4.25, 4.26, 4.27, 4.34, 4.36, 4.37, 4.46, 4.49,
4.55, 4.58, 4.63, 4.64, and 6.10.

NRC Inspection Results: The staff reviewer agreed with Bechtel's comments
that the concerns of this finding were addressed by the work package review
plans. Transition procedures QE-001 and QE-002 provided for the evaluation
of the current design and resolution of any noted deficiencies. Bechtel
procedures that address the problem of the review of engineering data are
listed above.

The Quadrex concerns were being handled by Bechtel as indicated in the
Projec. Team Comments in the Finding Resclution Summary for this finding.

This item is considered closed.
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Quadrex Report Review

Quadrex Finding No.: 3.1(c)

Plant Operating Modes and Environmental Conditions Analysis

Thorough and consistent treatment of various plant operating modes and
environmental conditions was not evident.

No written design bases are provided to guide the designer in what combina-
tions of events and plant modes must be considered. Consideration of degraded
equipment performance was also not evident.

Design criteria provided in issued System Design Descriptions (SDDs} and Tech-
nical Reference Documents (TRDs) appear to adequately reflect industry issues
for the 1973-1975 time frame; however, they do not adequately address more
recent developments (without consideration of TMI-2 concerns) such as loss of
off-site power, environmental conditions in specific plant areas, postulated
failure modes, and anticipated operating conditions degraded from a normal,
full-power, all equipment operable initial assumption. Casualty events, for
example, were only added in late 1979 to the FW and HVAC SODs.

In many instances, the initial condition assumed for system design was stated
to be "normal plant operation;" however, this assumption by itself is simply
not a sufficient basis for design. Many analyses have been based solely on an
assumption of normal plant operating conditicns. There is little evidence
that other plant operating modes, such as partial power, load shifts, startup,
shutdown, pre-op testing, startup testing, normal plant testing, refueling,
maintenance, transients, and accidents have been considered. Furthermore,
assumed "worst case" conditions may not properly bound the set of anticipated
plant conditions (see Questions H-3 and N-17). STP is the first plant to use
the Westinghouse three train ECCS configuration; consequently, it is important
that any worst case atsumptions used to bound the plant analysis be both com-
plete and accurate.

For example, assumptions regarding door and hatch positions seem unrealistic
based on plant operating experience (see Questions H-3, H-14, and N-8).

Failure to consider the loss of cff-site power condition in a timely manner
has led to recent MAB, EAB, and FHB studies and the need to designate and
upgrade certain HVAC systems to be safety-related (see Question H-5). Prior
to initiation of these studies, HVAC outside containment was designed for
normal plant operating conditions.

The absence of postulated line cracks and breaks outside containment in the
MAB and FHB is 1nadequate (see Questions M-3, M-5  N-1, and N-3). Similarly,
the inability of Nuclear Analysis to develop appropriate environmental condi-
tions for these areas in a timely marner is also inadequate.
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Quadrex Report Review

Quadrex Finding No.: 3.1(d)

Safety-Related vs Non-Safety-Related Distinctions

It was observed on many occasions that B&R uses a very sharp distinction
between S/R and non-S/R categorizaticns for both equipment and calculations.
A non-S/R designation results in the design outputs not being subjected to
design verification.

In several instances, design activities that affected plant safety were
designated as non-S/R.

In these cases, the B&R position was felt to be either inaccurate or ques-
tionable:

(1) A lack of awareness of high energy piping in the MAB (see Questions M-3,
N-3, N-15, and R-5).

(2) Certain calculations, such as shielding (see Questions N-23, N-25, and
R-7).

(3) HVAC system requirements for off-normal conditions (see Question H-5).
(4) Computer code CPVR status (see Questions C/M-3 and C/M-8).

(5) Identified support systems (see Questions E-3, E-15, H-4, H-13, M-5,
M-25, N-10, N-17, and R-6).

(6) Operations performed at remote panels (see Questions E-13 and R-10).

(7) Systems . ‘eraction (see Questions H-18, H-23, M-3, M-10, M-50, P-20,
and R-12).

It was frequently stated during the design review that only NRC requirements
must be met whether or not those requirements are accurate, reasonable, or
even meet tie intent of the regulations. There has been no planned effort ¢
review new NRC requirements (excluding TMI-2 concerns) to determine their
impact on STP, and propose recommendations for HL&P concurrence (see Questions
c-3, C-5, C-6, C-35, H-6, P-16, and R-1).

Licensee Action: Resolved.

Adherence to Bechtel Procedures to complete the project will provide a
rational basis for the division of safety versus nonsafety-related
distinctions.
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Quadrex Report Review

Quadrex Finding No.: 3.1(d)(cont)

Efforts developed and to be implemented pursuant to EN-600, EN-607, EN-608,
and EN-609 address the concerns. Bechtel's position on the need for a
“sharp distiction" is best covered in response to 4.6.2.1(o) (Line item 202).

The Project Team, in the development of Work Package EN-613, has noted one
case where B&R apparently may not have properly identified a safety-related
componert. This has been identified and discussed in letters ST-YB-HL-1053,
dated 7/16/82, and ST-HL-AE-859, dated 7/29/82*. The major area of concern
by Quadrex was related to calculations. The program described in Appendix E
of EN-619 provides for assurance of the adequacy of computer calculations.
Further, Bechtel treats all calculations with the same degree of concern and
care as though all were safety-related. No sharp distinction is made.

References: EDP-2.13, 4.1, 4.2, 4.26, 4.27, 4.28, and 4.43.
EN-600, 607, 608, 609

NRC Inspection Results: Adherence by Bechte! to the referenced procedures
should preclude occurrence of this concern within Bechtel. This problem is
specifically addressed in work packages EN-600, 607, 608, and 609. The major
Quadrex concern involved calculations and Bechtel treats all calculations the
same, as though they were safety-related.

The Quadrex concern is being handled as discussed in the Finding Resolution
Summary for this finding. The NRC reviewer agrees with Bechtel's resolution.

This item is considered closed.

*NRC Comment: This item was reported to the NRC Region IV as a reportable
condition under 10 CFR 50.55(e). The final report on "Classification of the
Leak Detection System in the SIS/CSS Pump Cubicle" was submitted on August 19
1982. (YL&P Tletter ST-HL-AF-869). This was not a Quadrex Finding.
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Quadrex Report Review

Quadrex Finding No.: 3.1(e)

FMEA and Single Failure Criterion 4nalysis

No written guidelines exist for the conduct of failure mode and effects
analysis. The only FMEAs provided were those in the FSAR which is not a
design document. These FMEAs are too superficial, and are not adequate to
assure a satisfactory design.

No guidelines exist on what types of failures should be considered for various
types of equipment. There is no documented evidence that the single failure
criterion has been satisfied. An HVAC/I&C single failure criterion violation
has been noted (see Questions R-6 and E-15).

One concern is the varied interpretation by individual disciplines that can
be given to "direct and consequential failures" resulting from a postulated
event; such failures establish the initial condition assumed in evaluating the
plant for single failure tolerance. There is evidence that B&R does not fully
understand these implications (see Questions M-4, H-6, P-20, N-19, and E=2).

A number of disciplines were asked to provide a listing of postulated single

failures considered in their design. None of these disciplines was able to
provide such a list (see Questions H-6, P-20, N-19, and E-4).

Licensee Action: Resolved.

This is not a programmatic generic concern, but a technical task adequately
covered by discipline resolutions. The generic aspects related to these
concerns are interdiscipline actions discussed in Generic Finding 3.1(a)

and timely actions discussed in discipline disposition of Finding 4.6.4.1(c).

Guidelines for the evaluation of failure modes and effects analysis to

treat single failure consequences were developed for STP by NUS in the

Event System Analysis Program. B&R indicated that this program had been
implemented on STP for selected systems. Bechtel's plan for determining the
status of this program and for addressing these concerns in future work is
discussed in Findings 4.6.4.1(a) & (c).

See Evaluation 4.6.4.1(c). Also the adequacy of FMEAs is being considered

in the review of system work packages in accordance with the Checklists

and Review Plans specified by Transition Procedure QE-002 (pages 14 and 15).
While not required by Regulations, guidelines did exist. Bechtel intends

to prepare rew guidelines for completion of the project. Section 7.2.2.2.3.2
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Quadrex Report Review

Quadrex Finding No.: 3.1(e)(cont)

of the FSAR provides documented evidence of the intention to comply with NRC
General Design Criteria GDC-24. The singie failure criterion concern is
addressed in the System Work Package Review Plans and checklists, as specified
by transition procedure QE-002, and design documents are being reviewed for
adequacy. The HVAC/I&C single failure criterion concern noted is addressed

in the Resolution Summaries for Findings 4.3.2.1(a) and 4.8.2.1(a).

References: EDP-4.4, 4. 7; EN-601, 619

NRC Inspection Results: The adequacy of FMEAs and the single failure
criterion were being considered in the review of system work packages in
accordance with the checklists and review plans specified by Transition
Procedure QE-002.

This ~oncern was being handled by Bechtel as stated in the Finding Resolution
Summary of this finding. The NRC reviewer agreed with Bechtel's resolution.

This item is considered closed.
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Quadrax Report Review

Quadrex Finding No.: 3.1(f)

FSAR Commitment Tracking

There was no documented evidence for assuring that individual FSAR commitments
for systems, equipment or calculations were being systematically implemented
into the design.

There were many inconsistencies noted between the FSAR and other design and
procurement documents. There was no assurance that subcontractor methodology
changes would be reflected in the FSAR commitments. For example, numerous
differences were observed between EDS practices and the FSAR promises.

There did not appear to be any method to assure that timely updating of the
FSAR was being accomplished. In a number of areas, the FSAR is now
out-of-date.

There is a potential for a lack of awareness of individual FSAR commitments
by STP site personnel. This could represent a significant problem for field
initiated design changes.

One Group conspicuous by its absence during this design review program was
Licensing. No evidence was found of an effective Licensing Group input tc the
various disciplines to assure consistency in understanding and implementation
of NRC requirements. Conversely, there was no evidence of an effective means
to secure a timely NRC review and concurrence of desired alternative methods
that differ from those described in the FSAR. B&R Licensing does not appear
to take the initiative to keep the FSAR current and accurate.

A consistert and documented B&R position regarding Code and Standards interpre-
tations was not evident. These interpretations are left to individuals or to
vendor suppliers. The ASME Code interpretation area appears to be particu-
larly weak (see Question M-20).

Licensee Action: Resolved.

This issue is resolved by discipline disposition of 4.3.2.1(g). A computerized
tracking system (Licensing Commitment Tracking List) is in place and will be
maintained by Bechtel on STP.

Disciplines are resolving this issue. EN-600 will track all FLAR change
notices generated by each discipline. Design commiiments from the FSAR

are peing listed on the Licensing Commitment Tracking System (LCTS). The
procedure will then require that the implementing document for each commitment
be located and listed. Thus, a one-to-one correlation will be possible after
a certain time period. Timely updating of the SAR is the responsibility of
HL&P. The HLAP site personnel will have a computer terminal onsite through
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Quadrex Report Review |
Quadrex Finding No.: 5.1(f){(cont)

which they will be able to access HL&P's portion of the LCTS. Bechtel
Licensing will issue reports as requested from the site for the Bechte)
controlled portions of the LCTS. Bechtel's SAR Change Procedure makes the
Licensing Group the central focal point of all SAR changes.

The continuing efforts pursuant to EN-609 will provide for systematic reviews
of new NRC Bulletins, Circulars, Notices, and Generic letters.

References: EDP-2.13, 2.16, 4.4, 4.23, 4.24, 4.25, 4.26, 4.27, and 4.33.
EN-600, 619

NRC Inspection Results: Work Package EN-600 will provide for the tracking

all FSAR change notices. Design commitments from the FSAR are being listed

in the computerized tracking syster which was in place and was being maintained
by Bechtel. This tracking syst-r. required that the implementing document for
each commitment be located an. listed. Bechtel's procedure EDP 4,23 makes the
Licensing Group the central focal point for all SAR changes.

Work Package EN-609 will provide for systematic reviews of new NRC Bulletins,
Circulars, Notices, and Generic letters for possible incorporation into the
FSAR.

This concern was being resolved by Bechtel as indicated in the Finding Resolution
Summary. The NRC inspector agrees with Bechtel's resolution.

This item is considered closed.



Quadrex Report Review

Quadrex Finding No.: 3.1(g)

Plant Design Basis

There was very little evidence of a well-thought-out and consistent basis for
design. Much of the plant design basis is rooted solely in engineering judg-
ment, and the rationale for this judgment has not been documented in a
retrievable manner. Personnel turnover can adversely impact this approach.

No document exists that identifies the interface design information required
by each discipline from the other technical disciplines (see Question N-1).
For at least the Civil/Structural discipline, the lack of verified data may
have produced a very conservative design. Consequently, much of the design

is based on unverified preliminary data which could cause problems if the data
is later chown to be inadequate. A possible cause for the extensive use of
preliminary data may be that construction pressures controlled the Engineering
schedule.

A number of key front-end criteria documents are missing for STP. A plan to
identify and develop these TRDs on the project was not evident. Prior to
mid-1980, it does not appear that B&R recognized that fact. For instance, a
number of these documents have either been recently issued or are currently
undergoing review prior to initial issue, such as:

(1) Safety-Related Classification
(2) In-service Inspection TRD
(3) Environmental Qualificatiun TRD

S gnificant quality variations were also observed in the design review com-
men.. provided for internal documents prior to their initial issue or their
cubsequent revisicn. It was noted that the Materials Group does not review
subcontractor material selections.

B&R indicated that W has reviewed portions of the initial STP design, but the
quality and completeness of their review is uncertain. There is no evidence
that revisiors to the initial B&R design have been reviewed by W (see Question
E-5). For example, B&R was not certain how carefully W had reviewed the pro-
posed SI valve relocation further away from the RC loop. It is not clear that
assurance is obtained from W that their interface requirements have been
satisfied.

There are indications that W changes to the PIP are not being reviewed on a
timely basis. Examples of this include the pressurizer skirt and the RHR
motor voltage design changes. The interface between B&R, W, and HL&P needs to
be improved.
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Quadrex Report Review
Quadrex Finding No.: 3.1(g)(cont)

EDS indicated that B&R drawing changes are not reviewed on a routine basis.

In numerous instances, W design bases for the nuclear island portion have been
directly carried over to the balance-of-plant design without confirming their
appropriateness for this application.

In other instances, design details have been obtained from other PWR plants
and used without confirming their applicability to the STP plant.

B&R has not adopted a consistent requirement for design margin to be achieved
by each discipline. There was ample evidence that individua) engineers make
the determination of the margin to be included in the design (see Questions
C-12 and H-8).

B&R does not require use of either design manuals that provide guidance on
acceptable practices or individual engineer log-books to record key bases,
assumptions or decisions. These manuals are especially crucial for the first
engineered nuclear plant by an A/E. Consequently, fundamental background
information regarding the STP design is difficult to retrieve since many
current B&R engineers are not sufficiently familiar with the STP design ur its
bases.

Licensee Action: Resolved.

This is more of an observation than a programmatic generic concern. Adherence
to Bechtel Procedures such as EDP-2.13, 2.16, 4.1, and 4.58 wil] provide
clearly delineated design criteria to be applied on the project.

This finding implies that the AE is responsible for the adequacy of reviews
performed by the NSSS supplier; however, this is not practical nor necessary.
Bechtel will submit selected design documents to westinghouse for review in
accordance with a mutually agreeable plan and schedule. The details of how
this will be accomplished and exactly which documents will be reviewed are
being developed. As a minimum, those documents that enable Westinghouse to
verify that design interface requirements have been met for system processes,
physical arrangement/layout and balance of plant design will be submitted
for review. Westinghouse is expected to provide formal documentation to the
effect that the design interface requirements have been met. Bechtel will
not specify nor monitor the depth or adequacy of that review.

As a part of the design interface review program that is being developed with
Westinghouse, Bechtel will evaluate changes to design on a case basis and
resubmit items that have previously been reviewed by Westinghouse if
necessary. New design items that appear to affec* the interface requirements
will be evaluated and submitted in a similar manne:
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Quadrex Report Review

Quadrex Finding No.: 3.1(g)(cont)

Bechtel, Westinghouse and HLAP was signed by the Project Managers of each
organization and distributed on June 18, 1982. This document specified a 30
working day drawing review period.

The Quadrex concerns are being handled by Bechtel as indicated in the
Finding Resolution Summary. The NRC inspector agrees with Bechtel's resolution.

This item is considered closed.



Quadrex Report Review

Quadrex Finding No.: 3.1(h)

Equipment Reliability Requirements

Specific reliability requirements, such as for the tSF sequencer, have not
been established (see Questions E-7 and E-8). If the ESF sequencer relia-
bility should turn out to be incompatible with the remainder of the ESF
equipment, then B&R's dependence upcn meeting only the single failure cri-
terior would be unsatisfactory from a systems viewpoint.

The absence of specific reliability recuirements in both mechanical and
electrical equipment specifications, and the inability to produce a standard
checklist of postulated failures to be considered casts doubt on the rigor of
the safety-related evaluation process.

fhroughout the design review, specifications to constrain spurious operation

were absent. Such omissions are no longer the industry “norm." (See Question
E-5, E-6, E-7, and E-8).

Licensee Action: Resolved

Bechte! does not agree that Quadrex had identified a potentially significant
generic concern. During the transition phase, Procedure QE-002 provides for
review of the adequacy of the STP design. Reliability along with other
pertineit parameters are included in this review and further design will be in
accordance with Bechtel procedures and practices.

The specifications are being reviewed for adequacy during the transition phase
in accordance with the System Work Packayge Review Plans stipulated by the
Transition Procedure QE-002. The adequacy of the specifications will be
established or action taken to establish the adequacy. (See EN-619)

The adeguacy of equipment to meet service requirements and maintainability
requirements will be evaluated and appropriate action taken by Bechtel in
accordance with the Transition Procedure QE-002 and System Work Package Review
Plans. (See also EN-600).

References: EDP-4.1, 4.4, 4.25, 4.26, 4.27; EJ-303, QE-002,; EN-600, 601, 604

NRC Inspection Results: The NRC will require the AE/licensee to identify what
safety-related equipment requires reliability analysis (i.e., . . . a measurement
of the equipment's ability to function without failure over a period of time,
associated with the discrete device materials in terms of failure mechanisms,
modes, rates, and mean-time-to-failure-(MTTF).
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Quadrex Report Review

Quadrex Finding No.: 3.1(1)

Nuclear-Related Analysis

The chosen analysis methods demonstrate a sharp paradox between the more con-
ventional engineering work and the uniquely nuclear engineering work required
for portions of the STP design. In certain disciplines, such as Civil/Struc-
tural and Electrical, technically adequate methods have been chosen. However,
for the nuclear aspects of the project, Brown and Root has been much less
adequate in its choice of analysis methods and assumptions. In addition, an
abnormally high error rate was observed in these calculations. In many in-
stances, insufficient work has been accomplished for the pr2sent state of STP
design, procurement, and construction.

The areas of greatest concern have been with Nuclear Analysis, Piping and
Supports, Special Stress, and HVAC. During the design review, many questions
were referred to these "pillar” groups for resolution; consequently, they
appear to be the highest risk Groups in terms of meeting STP licensing needs.

The amount of nuclear-related analysis that is subcontracted by B&R is higher
than a typical A/Es practice. The technical guidance provided by some of
these Groups for subcontracted consultants, such as EDS and NUS, does not
appear to be adeguate. Re.iew of these subcontracted analyses does not appear
to be sufficient.

A few examples pertinent to nuclear-related analysis are as follows:

(1) The B&R pipe rupture report provided to the NRC in 1975 is not yet a
contre] document for the STP design. Pipe rupture analysis outside
containment 1s scheduled to start in May 1981.

(2) The AFW pump motors to be located at a low elevation in the IVC may not
be qualified for the currently postulated accident environment. No acci-
dent environmental analysis has been performed for outside containment.
For ESF system components, this situation is not adequate. (See note
below).

(3) DOurations of required operation for safety-related HVAC equipment have
not been specified.

(4) 1In other instances, inappropriate methods have been selected. Specific

detaiis regarding .. se concerns are provided in Sections 4.4, 4.5, 4.6,
and 4.7 of this report.
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Quadrex Report Revies

Quadrex Finding No.: 3.1(i)(cont)

Licensee Action: Resolved.

The programmatic aspects of this concern primarily relate to inconsistent
handling, poor scheduling, and appropriateness of computer calculations
performed by the Nuclear Group. This was also the subject of a deficiency
previously reported to the NRC. Bechtel Procedures, particularly EDP-4.36 and
4.37 address this issue and the associated deficiency relative to the
correctness of the calculations and proper documentation af computer codes.

The completeness and adequacy of the analysis method, calculations and
assumptions is being evaluated during the Transition Program in accordance
with the System Work Package Review Plans stipulated by Transition Procedure
QE-002, page 14 and 15. The overall adequacy of analyses will be established
or action will be taken and this will be documented in the individual system
work package for which the analysis applies. Interface with subcontractors is
adequately addressed by procedures EGP-4.25 and 7.3. See also responses to
the related findings and in Appendix E of EN-619.

References: EDP-4.1, 4.4, 4.25, 4.26, 4.2/, 4.36, 4.37, and 4.49; QE-002

NRC Inspection Results: Bechtel procedures EDP-4.36 and 4.37 cover the
issue of nuclear-related analysis. The completeness and adequacy of the
analysis method, the calculations, and the assumptions used were being
evaluated in accordance with the system work package plans required by
transition procedure QE-002.

Quadrex concerns were being handled by Bechtel as indicated in the Finding
Resolution Summary. The NRC inspector agreed with Bechtel's resolution.

Note: Example (2) in the Quadrex finding was not specifically identified
elsewhere in the Quadrex report. However, the AFW pump motor equipment
qualification (EQ) problem was reported to the NRC as a 10 CFR 50.55(e)
item on August 25, 1980, prior to the Quadrex Report.

This item is considered closed.
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Quadrex Report Review

Quadrex Finding No.: 3.1(j)

Final Design Verification

The B&R design verification process permits the use of preliminary data up to
the point of STP fuel loading.

In the Structural area, the final verification will likely occ.r after con-
struction has been completed.

For equipment subject to qualification, final verification will lTikely occur
after delivery has been made to the site.

There are no documented standards regarding the minimum qualifications re-
quired for a design verifier. Typically, the Discipline Project Engineer
selects the design verifier from within the discipline, but his basis for
selection is not documented. While this approach does not violate NRC
requirements, the observed error rate suggests that a tighter design review
and design verification process is needed. The only evidence of a completed
design verification is a signature, since B&R does not reguire either the use
or completion of design verification checklists. Consequently, there is evi-
dence that the key design verification questions are not being adequately
considered (e.g., are the assumptions valid, are the input and output reason-
able). This process is not typical of industry practices in recent years.

There is evidence that errors have not been detected by the design verifier
(see Question C-16). However, in at least one instance, a technical disci-
pline had a very effe_tive design verification accomplished by an individual
in another discipline (see Question H-17).

Licensee Action: Resolved.

Bechtel's practices, policies, and procedures, particularly EDP-4.27, will be
used for the completion of the engineering design of the STP project.

Bechtel Procedure QE-001 provides for the review of the adequacy of pact

design verifications. These reviews are being performed during the transition
and will be documented in the system work packages. Bechtel Procedure EDP-4. 27
defines how the final design will be verified. Paragraph 4.2 specifically
discusses the qualification requirements of verifiers.
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Quadrex Report Review

Quadrex Finding No.: 3.1(j){(cont)

The transition review will be made by all disciplines. All areas of concern
are to oe documented and compiled in Work Package Final Report Summaries and
the associated Work Package Action Item List.

References: EDP-4.27, 4.36, 4.37, 4.46, 4.49; QE-001; EN-619

NRC Inspection Results: It is a general practice to use preliminary engineering
data for initial design (sizing) of structure. and systems.

Bechtel Procedure QE-001 adequately provides for the review of past design
verifications. These reviews are being performed during the transition
and will be documented in the system work packages. Bechtel procedure
EDP-4.27 defined how the final design will be verified.

Quadrex concerns are being handled by Bechtel as indicated in the Finding
Resolution Summary. The NRC inspector agreed with Bechtel's resolution.

This item is considered closed.
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Quadrex Report Review

Quadrex Finding No.: 3.2(k)

Plant Operation Criteria

From previous nuclear plant experience, supplementary criteria and require-
ments are needed to assure that systems and components will accommodate all
plant operating conditions, and they frequently extend beyond the minimum set
needed to satisfy NRC licensing requirements. Because of their importance,
such criteria and requirements should appear in desigh control documents, and
their implementation into the desiygn should be evident.

These criteria and requirements generally specify such characteristics as
plant equipment layout trade-off objectives, performance bounds for valves,
access provisions for maintenance, inspection and test, minimum performance
requirements, and identification of equipment needed to accommodate degraded
initial plant operating conditions. For some uti’ities, a number of these
requirements result from a systematic "what if" analysis of plant response
alternatives to adverse operating conditions.

We found no evidence that B&R has considered or assumed responsibility for

HL&P power production needs in their stated design criteria. Many individual
operational problems observed on the plant model at Crestpark provide evidence
that reliability, maintainability and similar considerations have been largely
overlooked, and appear to be compromising “he maintainability and accessibility
of the plant.

Licensee Action: Resolved

Finalization of the Transition Phase Work Package Effort and the subsequent
effort resulting from actions discussed under concern 3.1(g) will establish the
design bases of the plant. Interaction with HL&P and agreement on the design
bases will enable HL&P to develop operating procedures which are consistent
with the design.

The various aspects of this concern (power production needs, reliability,
etc.) are addressed in Review Plans for System Wurk Packages in accordance
with Transition Procedure 0E-002.

References: EDP-2.16, 4.1, 4.23, 4.25, 4.26, 4.27, 4.46, and 4.49.
EN-619; QE-0C2
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Quadrex Report Review

Quadrex Finding No.: 3.2(k)(cont)

NRC Inspection Results: Final agreement on the design bases will provice HL&P
information required to develop operating procedures which are consistent
with the design.

The various aspects of this concern (power production needs, reliability,
etc.) were being addressed in System Work Packages in accordance with Transition
Procedure QE-002.

The Quadrex concerns were handled by Bechtel as indicated in the Finding
Resolution Summary. The N . reviewer agrees with Bechtel's resolution.

This item is considered closed.
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Quadrex Report Review

Quadrex Finding No.: 3.2(1)

Use of Plant Symmetry

Effective use of natural plant symmetry in the arrangement of mechanical
components was not evident. Locations chosen for RHR valves, SI valves, and
accumulator tanks suggest that the use of symmetry was not a major design
objective in the RCB.

Licensee Action: Resolved

The Project assessment is essentially the same as the Bechtel Task Force
Assessment, which is "Considering the status of design and construction, there
may be little potential for the enhancement of the use of plant symmetry, but
reasonable opportunities in symmetry or duplication of design details should
not be overlooked."

The Transition program, procedures, and review plans provide for the evaluation
of the design. Reguired actions to complete the design will be documented in
the system work packages. The subject of symmetry may appear in individual
work packages if deemed appropriate by the discipline. With the exception

of certain requirements dictated by the unique 3 train Safety System at STP,
symmetry of design in STP is consistent with plants of this vintage and would
not be expected to result in significant operational difficulties.

References: EDP-4.1, 4.46, and 4.49; EN-619

NRC Inspection Resuits: The NRC inspector agrees that there may be little
potential for the use of plant symmetry which is not a design reguirement.

Symmetry of design in the South Texas Project was consistent with plants of this
vintage. Lack of symmetry should not result in significant operational
problems.

The Quadrex concerns were being handled by Bechtel as indicated in the Finding
Resolution Summary. The NRC inspector agrees with Bechtel's resolution.

This item is considered closed.
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Quadrex Report Review

Quadrex Finding No.: 3.2(m)

Valve Opening and Closing Rates

If ambiguously specified, unanticipated valve closure or opening rates can
pose operating difficulties for the plant. Instances of incomplete specifi-
cation of valve closure rates were noted during the review. Acceptable bounds
on valve closing and opening rates should be consistent with appropriate tran-
sient analyses; however, performance of such transient analyses could not be
confirmed during this design review.

Licensee Action: Resolved

while specification of such items as valve closure rate is a discipline
concern, see finding 4.5.5.4(p), the generic aspect of this concern is resolved
by 3.1(a). Engineering procedures require that the system design requirements
be incorporated into the specifications. Review of vendor engineering,
inspection, etc., is utilized to determine that specification provisions are
satisfied. As stated in the proposed resolution, the opening and closing
characteristics will be examined during the normal course of ongoing work to
confirm that system design requirements are met.

The adequacy of specifications is being addressed with the Transition
Procedure QE-002 and Review Plans for System Work Packages.

See the resolution to Finding 4.5.5.4(p) wherein it is stated that the valve
opening and closing characteristics shall be examined in Phase B to confirm
that system design requirements are met.

Further, the Transition Praogram provides for a thorough evaluation and, if

analyses are deemed necessary, this will be documented in the applicable work
packages.

References: EDP-4.1, 4.25, 4.26, 4.27, 4.46, and 4.49; EN-619

NRC Inspection Results: Discussions were held with licensee and Bechtel

personnel involved in assessment and resolution of this item. The staff
inspector found the resolution to be adequate. Review of the referenced
Bechtel procedures indicated that activities involved in the resolution and
future design work were adequately defined.

This item is closed.
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Quadrex Report Review

Quadrex Finding No.: 3.2(n)

Access Provisions

Access provisions for maintenance, inspection and test appear to be determined
solely by engineering judgment rather than from established and documented
requirements (see Questions M-26A, R-1, M-36, and P-17). There is ample evi-
dence that analysis methods used to assure adeguate access for maintenance and
1SI, coupled with considerations for ALARA radiation exposures, have been
inadequate. The decision to provide seismic supports for non-safety piping in
the MAB, rather than peform a systems interaction analysis, has caused access
space to be severely compromised.

Licensee Action: Resolved

The generic aspect of this issue again is addressed by the resolution of 3.1(a)
while the specifics are addressed in the discipline resolution to 4.8.2.1(b)
and 4.9.1(b).

The adequacy of the aspects of this concern is being evaluated in accordance
with the Review Plans and Checklists, and Transition Procedures QE-002 and

QE-001. Results of the evaluations and the reguired corrective actions are
being documented in applicable work packages. See also Work Package EA-005.

The approach taken by B&R in the seismic treatment of nonsafety-related
equipment in proximity to safety-related equipment represents a common practice
in the design of nuclear power plants. By attempting to eliminate the need

for detailed systems interaction analysis through conservative design on
nonsafety-related components to seismic Category I status, B&R presumably
reduced the design effort<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>