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In conclusion, the SSAT review of all the GAP allegations has identified no
substantive safety issue that would warrant delay in the NRC's consideration
of a full-power license for STP, Unit 1

However, it should be noted that the NRC Office of Investigations h
pleted its investigation of GAP's allegations concernind harassment
and wrongdoing Upon the com etion of those efforts, any technica
spun from the i1nvestigations wi |

for ¢afety significance

r

be further reviewed by NRC technical










Section®

Safety-related

InCimidation/
harrassment

wrongdoing

Non '..'!‘4‘()‘ related

*NRC used arabic numerals

”

Table GAP Categorization

Discipline

J
|
L
M
N
0
p
Q
R
()
T
U
v
-
X
Y
7

for

Piping/mechanical/instrumentation
Electrical

Civil/structural

Heating, ventilation, and air
conditioning
Engineering/design
Procurement/purchasing
Equipment qualification

Fire protection

Quality assurance/quality control/
N-5/systems completion
Welding

Safety/security

Health physics

Seismic & environmental
Generic (all disciplines)
Personnel

Management

Training

NR(

SAFETEAM

Ebasco

HL&P

System complete & turnover
Authorized nuclear inspection
Qualificztion of personnel
Bechtel

Document control

section.

of Allegations
Kelated
Category Allegation allegationrs

Hardware 000]1-9999**

Nocumentation/
drawings

Inspection/
testing

Other

EXAMPLES:

[Aa-0001 = Safety-related/
piping/hardware-
specific
allegation number

IAb-0001. 1 Safety-related/
piping/hardware-
specific
allegation
number ., subset
documentation

“*Allegations numbers are cross-referenced te actual GAP allegation number




electrical, instrumentation, civil, structural, and metallurgical engineering;
quality assurance and control; nuclear plant construction and operations; and
the NRC inspection program. The technical experts were supplementad by other
staff members experienced in project management and engineering to extract the
safety-related concerns from the harassment and intimidation, wrongdoing, and
management issues.

SSAT members reviewed each allegation, its associated interview text, and the
reference material filed in their own areas of expertise. Screening also in-
cluded listening to alleger interview audio tapes to verify the accuracy of the
written text that GAP's consultant had produced from the tapes.

Generally, the SSAT's initial screening determined that a large majority of the
allegations were not specific in identifying a particular component, system, or
location about which the alieger was concerned. To ensure that all aspects of
allegations identified by GAP were reviewed and evaluated, the SSAT forwarded
to NRC's Office of Investigations (0I) all allegations that they reviewed which
were categorized as harassment/intimidation or wrongdoing.

2.3 Compilation of Allegation Data

The recults of the SSAT review and initial screening were documented and iden-
tified by GAP allegation number. The SSAT examination of the concerns conveyed
by the allegations showed that common characteristics permitted grouping and
prioritization. The grouping process would enable the SSAT to use its resources
afficiently to conduct physical inspections; the priorization process would
enable assessments of wider implications, such as determining root causes and
generic implications, as wel)l as probing for evidence of a quality assurance
breakdown. Therefore, the SSAT grouped the concerns conveyed by the allegations
according to shared characteristics. The information generated by SSAT's

review and initial screening was entered into a computerized data base and each
GAP allegation was assigned to one of the following categories: mechanical and
piping, electrical, civil/structural, quality assurance/quality control (QA/QC),
harassment/intimidation, wrongdoing, NRC, and management issues. Each category
had several subsets that were used to specify more closely issues that each
allegation appeared to be addressing. Table 2.2 presents SSAT allegation

groups and subgroups.

As agreed, the distribution of SSAT's romputerized data files printout of GAP's
allegations was limited to the members of SSAT, except for those allegations
concerning harassment/intimidation and wrongdoing, which were referred to the
NRC's Office of Investigations. This was done to protect from disclosure the
identity of the allegers when the subject matter of some of the allegations
could have been used to identify the alleger. Accordingly, the SSAT has not
included an actual list of GAP's allegations in this report and instead it has
briefly characterized the allegations.

2.4 Selection of Allegations for Site Inspection

From approximately 700 original allegations found in GAP's files, the SSAT de-
leted duplicate allegations and those considered to be non-safety-related,
harassment/intimidation, and wrongdoing. As indicated from the results of this
sort (see material that follows), the SSAT determined that of the original 700
ailegations, only about 200 remained as possible candidates for onsite inspec-
tion at STP.
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Table 2.2 SSAT Categorization of Allegations

Group Subgroup Sub-subgroup
A. Mechanical & piping 1. Piping a. Pipe
b. Hydro
c. Configuration
d. Chloride
contamination
2. Valves a. Limitorque
b. Installation
c. Missing
3. Materials a. Traceability
b. Compatibility
4, HVAC a. Procurement
b. Installation
c. Fabrication
d. T sting
5. Seismic qualification
6. Fasteners a. Courterfeit/foreign
7. Welding a. Weld rod
b. Qualifications
c. Welder ID
d. Traceability
0. Other
B. Electrical 1. Splices a. Raychem
2. Cable and conduit
3. Instrumentation
4. Environmental
qualification
0. Other
K Civil/structural 1. Concrete
2. Soils
3. Coatings
0. Other
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Table 2.2 (Continued)

Group Subgroup Sub-subgroup
D. QA/QC 1. Design control
2. Procuremsnt
3. Document control
4. QC inspection a. Inspection records
b. Travelers
¢c. Hold point
d. Authorized nuclear
inspector
e. Nonconformance
reports

5. As-built vs. design
6. System turnover
7. FSAR/specifications
8. Procedures
0. Other
E. Harassment/intimidation*
F.  Wrongdoing*
G. NRC
H. Management 1. HL&P
2. Bechtel
3. Ebasco
4, Intermech
5. Personnel practices
6. Training
7. SAFETEAM
0. Other
0. Other
*Safety-related issues only.
NUREG-1306 =%



The SSAT classified approximately 240 of GAP's original allegations as either
harassment/intimidation or as wrongdoing, and the >SAT referred these to NRC's
Office of Investigations for Ol review.

Approximately 140 of the original allegations were not found to be of signifi-
cant safety concern. These were generally allegations related to the cost of
the construction effort, industrial safety, personnel practices, or management
activities. These non-safety-related allegations are considered closed and no
need is seen for further review.

GAP's original allegations ...........ooovvviiiiennennn. ~700
Repeated allegation identification numbers ............. ~120 (leaving ~580)
Harassment/intimidaticn and wrongdoing

allegations identified by GAP and SSAT ............... ~240 (leaving ~340)
Non-safety-related allegations identified

Ul R R A A P e e ~140 (leaving ~200)

Available allegations for onsite inspection selection ..~200

This sort also identified that out of the approximately 580 allegations collec-
ted by GAP, only 16 could be matched to a specific location, system, or compon-
ent. The remaining 564 allegations referred only in general terms to items of
concern. It should be noted that at this time, the SSAT had .ot yet interviewed
the allegers to obtain specific information in support of the allegations. How-
ever, as indicated in Section 2.6, the additional information provided by the
allegers via telephone conversations to SSAT members continued to lack specifi-
city, with only a few exceptions.

Notwitnstanding this lack of specificity, the SSAT performed an onsite inspec-
tion so a determination could be made about the cafety significance of the
allegations.

From the approximately 200 allegations, the SSAT selected 10 primary areas for
cnsite inspection at the STP facility; each area was identified by a given alle-
cation (the "primary" allegation). In addition to the primary allegations, 61
secondary allegations were selected which conveyed similar concerns as the
primary allegations. The 71 allegations selected by the SSAT represent approxi=
mately 36% of the total number of allegations that the SSAT considered as the
only possible candidates for inspection. The selected allegations are represen-
tative of the technical concerns conveyed by the allegers represented by GAP,
and bounded the 200 allegations. The selection was based on the safety signifi-
cance; generic implications; specificity to a particular plant component, system,
or structure; and was to provide a multidiscipline overview of the implementa-
tion and effectiveness of STP's Quality Assurance Program. Furthermore, the 16
allegations that included specific information were included as part of the 71
allegations selected for inspection.

The selected allegations encompassed the following areas: piping and mechanical
components; valves; heating, ventilation, and air conditioning (HVAC); fasteners;
welding; electrical cable and instrumentation; civil and structural; coatings;
quality assurance and control; and polar crane and orbital bridge.

2.5 Inspection Plan

The SSAT wembers selected to perform the onsite inspection were the same indi-
viduels who reviewed, evaluated, and screened the GAP's ailegations. Given the
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general, nonspecific nature of the allegations, the use of these experienced
reviewers on the inspection team greatly facilitated the effort.

In view of the lack of specificity in many of the selected allegation areas, the
SSAT took a broad look at the areas of concern.

The SSAT prepared detailed inspection plans; the plans included guidance for
inspectors to ensure consistency in the inspection process. The plans also
provided for combining other issues with the selected GAP allegations, where
needed to ensure that the substance of the allegations did not reveal the iden-
tity of those allegers who may have requested anonymity. The plans focused on
Unit 1 of STP, except for a few cases in which the allegations also made spe-
cific reference to construction irregularities in Unit 2. The SSAT inspection
plans are outlined in Appendix B.

In ad4ition to adhering to the inspection plan, the SSAT reviewed other sources
of information such as NRC Region IV inspection reports pertaining to the res-
olution of allegations about the STP facility; Office of Nuclear Reactor Regula-
tion (NRR) inspection data and safety evaluation reports; Houston Lighting and
Power Company's (HL&P's) SAFETEAM reccrds; and other documentation to determine
whether these sources provide additional information related to an alleger's
concern.

The SSAT conducted the onsite inspection during the week of January 18-22, 1988.
The inspection involved personnel from the Region IV office as well as resident
inspector personnel at the site who provided background information related to
previous inspection activities at STP. During the site inspection, the SSAT
inspected those areas related to the selected 71 allegations and focused its
efforts on the safety significance of the technical concerns in those areas.

2.6 Interviews With Allegers

Because of the general lack of specificity and detail included in GAP's allega-
tion files, the SSAT made arrangements with GAP to interview the allegers so
that specific information could be obtained for those allegations that had been
selected for inspection. The SSAT provided GAP with the allegations that had
been selected, so that GAP could identify and contact those allegers whom the
SSAT sought to interview. GAP identified 19 allegers involved with the selected
allegations; however, only 10 of the 19 allegers could be contacted. According
to GAP, these 10 allegers were people who had the most significant concerns.
The SSAT interviewed them via telephone; GAP gave guidance to the allegers dur-
ing the interview, and the conversations were transcribed. The interviews were
conducted before and during the onsite inspection at the STP facility. Also,
the SSAT conducted face-to-face interviews with 2 of the 10 allegers who had
previously been interviewed by telephone; during these interviews, GAP was not
involved and the conversations were not recorded.

GAP advised the allegers who were interviewed not to reveal their identities to
the SSAT. However, two of the allegers did not follow this advice and revealed
their identities to the SSAT. None of the allegers requested confidentiality
agreements. Only one of the allegers interviewed expressed concern about his
identity being revealed if questions were posed to HL&P and its consultants
concerning the information he had provided to the SSAT. The SSAT adjusted the
inspection plan to protect this alleger's identity.
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As agreed, the distribution of the transcripts of the interviews with the al-
legers was limited to the members of the SSAT, NRC's Office of Investigations
(0I), and GAP. 1In order to ensure that any future investigations would not be
compromised, OI reviewed the contents of the transcripts to identify text con-
cerning harassment/intimidation or wrongdoing that should be deleted from the
transcripts before they were given to the allegers via GAP. The SSAT protected
the identity of allegers whose names surfaced during these interviews, as well
as during all phases of this effort.

Although GAP's cooperative presence facilitated the interviews with the allegers,
with a few exceptions the additional information provided to the SSAT continued
to lack specifics. The limited amount of specificity obtainea from these inter-
views only required minor adjustments to established inspection plans.

2.7 Communications With Houston Lighting and Powe) Company

On January 18, 1988, the SSAT conducted an entrance meeting with representatives
of HL&P and their engineering and construction consultants. HL&P introduced its
SSAT counterparts and ensured that all of the necessary materials, site accesses,
and personnel would be available for SSAT review. During the inspection, HL&P
and its consultants promptly accommodated the SSAT's requests, greatly facili-
tating the inspection effort.

NUREG-1306 2-8



3 SUMMARY AND CONCLUSIONS
3.1 Inspection Findings

The SSAT found that several of the allegations selected for inspection at the
STP facility had been substantiated at some point in the construction history.
Plant personnel had successfully identified the concerns and had applied appro-
priate corrective actions when they implemented STP's Quality Assurance Program.
This became apparent from the documentation of engineering, inspection, and
special reviews within those areas that the SSAT examined. As a result of its
inspection efforts, including interviews conducted with available allegers, the
SSAT placed the allegations in the following categories:

Allegations Total

Substantiated
. Deficiency corrected by HL&P. ........cveivvoirianiranaies 11
- Deficiency evaluated and determinad to be acceptable

Bt 10" DY MURP. o o ovrvumnot b b pptareapasnsagensconsnsses 2
. Deficiency found to be non safety related by SSAT......... 5
= Garteiency foubd DY S5AT. . covvinpssrassannunasonssndngs s 3
Unsubstantiated
. No deficiency found by SSAT. ... ... iiiiiiinnnnnnns 21
o Lack of specificity, and generic review of area of

concern performed by SSAT found no problems.............. 29
Total number selected for onsite inspection................... 71

Table 3.1 of this report gives examples of the type of allegations ir each of
the above categories. The deficiencies found by the SSAT related to the re-
inspection of Raychem cable splices, which is discussed in detail ir Sec-
tion 5.6 of this report. The actions required by HL&P to correct these defi-
ciencies are presented in Section 4 of this report.

3.1.1 Allegations Inspected

The characterization of the 71 allegations selected for inspection at the STP
facility are presented in Table 3.2, and includes a brief summary of the state-
ments obtained by the SSAT from GAP's files, as augmented by information obtained
by the SSAT when the allegers were interviewed. Also, this table shows other
characteristics pertaining to the area of concern that were inspected by the
SSAT, and the number of duplicated and other related allegations per category
which have been closed as a result of SSAT inspections conducted at the STP site.

3.1.2 Balance of Allegations

As a result of the broad, generic, and programmatic look given to the areas of
concern by the SSAT to compensate for the lack of specificity conveyed by the
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Table 3.1 Summary Results of Allegations Selected for Onsite Inspection

Allegations No.
Substantiated
Deficiency corrected by HL&P. .. ... ..ooiiiiieiienniiiennnsnnennnes 11

Examples: (1) polar crane and orbital bridge track out of align-

ment, (2) valve remote manual operators interfering with conduit
and structural beams, and (3) NSSS filter screens damaged during
testing

. Deficiency evaluated and left as is by HL&P

Examples: (1) Steam generator out of plumb and (2) concrete re-
inforcing bars (rebar) cut while concrete was being drilled

Deficiency found to be non-safety-related by SSAT.................

Examples: (1) Buried piping had no tie-rods and/or thrust block
installed and (2) 2-inch-diameter pipe connection to tanks not
reinforced

Deficiency found by SSAT (corrected by HL&P).......ovvvvvvrnnnne..

Example: One Raychem splice not reinspected for proper
installation

Unsubstantiated

No deficiency found by SSAT. ...ttt it ein et rnennnens

Examples: (1) HVAC duct in emergency diesel generator building
signed off as complete when it was not, (2) a deleted pipe whip
restraint raised questions on the validity of the ASME N-5 re-
ports and pipe supports attached to the restraint structure,
and (3) primary coolant system instrumentation lines have only
one root valve instead of two

Lack of specificity and generic review of area of concern

performed by SSAT found NO Problems. . .....vvvrrrrr i ernrnrreennens

Example: (1) HVAC welds not cleaned before coating, (2) 20% of
valves installed backward, and (3) HVAC duct seal caulking could
not withstand system pressures

Total number selected for onsite TNSPECLION. .. v vt i eneenns

-----------------------
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Table 3.2 Characterization of Allegations Selected for Onsite Inspection
and Disposition of Balance of Allegations

No. of
No. of No. of Other related

Category selected Characterization duplicated characteristics allegations
No. Area allegations of allegations allegations inspected closed

1 Piping & 9 Pipe joints not properly in- 3 Design control 1
me. _ .ical stalled; pipe-to-tank conne- -
components tions inadequate, filter screens

in NSSS loop damaged during
testing; valves and pumps in-
accessible for maintenance and
operation; steam generator in-
stalled out of plumb; aluminum
bronze pipe contains microor-
ganisms that are detrimental to
the equipment in the systems;
questionable ASME N-5 documents
when a pipe whip restraint was
deleted from drawing.

2 Valves 4 20% of valves installed back- 5 Design control
ward; 160 Limitorque valves Valve installation
not properly maintained; valves Valve maintenance
installed out of location;
remote valve extensions inter-
fering with conduit and pipe
supports.

i

3 HVAC 10 HVAC welds not cleaned before % HVAC installation
painting; HVAC ductwork and Design control
supports not installed per spe- QC hold points
cifications; material stolen HVAC fabrication
from HVAC components and reused
elsewhere; HVAC installed too
close to other eguipment--seismic
tolerances violated; inadequate

G b N
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Table 3.2 (Continued)

N-. of
No. of Other related
Category selected Characterization duplicated characteristics allegations
No. Area allegations of allegations allegations inspected closed
3 HVAC caulking used to seal ductwork;
(Cont.) HVAC welds not in accordance with
specifications; Unit 1 HVAC
damper never tested--similar item
in Unit 2 required replacement;
wrong size angle iron used in HVAC
supports; HVAC ductwork signed off
as complete when it was not.
4 Fasteners 11 Concrete anchor bolts not in- Counterfeit fasteners 1
stalled per procedure; fasteners Fastener testing 1
from questionable U.S. and for- Fastener material 1
eign countries used in plant; certification
fasteners in plant do not meet
specifications.
5 Welding 9 Weld rud traceability lost; Welding process -
faulty weld rod used all over; QA we!Zing program 1
welders not certified; welds Weld documentation 2
do not have welder's 1.D.; weld
[.0.s falsified.
€ Electrical & 9 Raychem calle splices do not Raychem splices 1
instrumenta- meet safety standards; noncon- Cable separation |
tion formance reports not written Flex conduit instal-
for improperly installed cable lation 1
splices; cable pulled using a Conduit installation 1

come-a-long; flex conduit not
installed per requirements; weld
splatter found on incore instru-
mentation guide tubes; additional
radiation protection required for



Table 3.2 (Continued)
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No. of
No. of No. of Other related
Category selected Characterization duplicated characteristics allegations
No. Area allegations of allegations allegations inspected closed
6 LWPS panel; reactor voolant
(Cont.) instrument lines should have 2
valves instead of 1; flow trans-
mitters removed after final
inspections.
7 Civil/ 4 Rebars drilled through; crack in 4
structural basemat of fuel handling build-
ing; improper backfill used;
backfill did not pass tests.
8 Coatings 1 Coatings on orbital bridge flak- 7 Inspector certification 1
ing and chipping. Coating procedures 4
Surface preparation 1
w Coating integrity 1
)
- 9 QA/QC 10 ASME N-5 reports invalid; in- 25 QA record traceability 2
adequate engineering and design; Material compatability 1
as-built items do not agree System turnover 1
with as-designed configurations; QC inspection records 3
inadequate field document Transition plan 1
control. Document control 1
Receipt inspection 2
Bolt torque procurements 1
Independent verifica- 1
tion
Contractor oversight 1
10 Polar crane 2 Polar crane and orbital bridge 1
& orbital have deficiencies that have not

bridge

been corrected.
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Table 3.2 (Continued)

No. of
No. of No. of Other other related
Category selected Characterization duplicated characteristics allegations
No. Area allegations of allegations allegations inspected closed
11 Non safety 2 HVAC diffuser plate modified for 3 QA conflict of interest 1
related Unit 2; similar item in Unit 1
not modified;, cleanliness barrier
violations; worker confidentiality.
Totals 71 71 48




allegations, the SSAT inspected many other hardware and QA/QC-related charac-
teristics. These are discussed in Section 5.1 of this report.

As soon as the inspection results of the selected allegations became evailable,
the SSAT examined the remaining allegations to determine which of them needed
further consideration, or had been satisfactorily resolved on the basis of the
findings of the inspection.

The SSAT closed ou*t some of the remaining allegations because they were found

to be duplicates of the allegations selected for inspection. Other remaining
related allegations were closed out because the concerns were already being
covered by the SSAT inspection. Table 3.2 identifies the other characteristics
inspected by the SSAT, as well as the number of duplicate and related allegations.

Many of the remaining duplicate allegatiors included concerns raised by the
allegers that the deficiency conveyed by the primary GAP allegation was also
not addressed on nonconformance reports. The SSAT addressed these issues if
the system, component, or structure that was cited for an alleged deficiency
was identified specifically enough. The SSAT determined that nonconformance
reports had not been generated for many of the issues reviewed for the following
reasons: The problem or deficiency was noted during in-process construction
activities where final quality inspections were not yet called for; the item
was being modified or changed as required by the engineering organization and
described on a field change document; and the item was not safety-related,
therefore (1) nonconformance reports are not written and (2) if the item was
found to be doficient, that fact was addressed in engineering field change
documents and/or in inspection reports.

As part of this examination, the SSAT used NRC Region IV inspection reports and
HL&P's SAFETEAM investigation repcrts that were determined to offer additional
insight on the allegations being reviewed by the SSAT. The SSAT evaluated these
reports and found they addressed certain identical or related allegations that
the SSAT was currently pursuing. It was determined that those allegations of
interest to the SSAT were appropriately dispositioned in these reports. After
the SSAT evaluated the contents of these reports, it used them to support SSAT
findings; these reports provided the basis for resolving other allegations where
applicable. The SSAT's results of this examination are presented below.

. Available allegations for onsite inspection selection....213*
. Allegations selected for inspection................covuvvs 71
. SUDLORR] & oo cv hxasaw v a s e AN AT NS AR e B a kAR A RS IR DS 142

Balance of allegations

- L S I S S P 71
o T T R T T R T EE T TIY PY TR T Y 48

T 7 T R P A T TP TR P R T PR 119
Total remaining allegations..........covier tnnviienirinscaraaaaasas 23

Of 213 allegations identified as possible candidates for inspection, 71 were
inspected at the site and 119 were dispositioned for the reasons given above.
Of the 23 remaining allegations, 4 were determined to be duplicated. The

*Initial estimate in Section 2.4 was 200.
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remaining 19 were grouped according to the allegation area conveyed by the
characterization of the concern. Also, the applicable criteria of Appendix B
to 10 CFR Part 50 related to the subject matter reflected by each allegation
were identified by the SSAT. The results of this grouping are presented in
Table 3.3.

The SSAT determined that the 19 remaining allegations lacked specificity to
determine whether they can be enveloped by the inspection performed by the SSAT.
However, the SSAT found that the subject matter conveyed by the remaining 19
allegations involved the implementation of the QA criteria shown in Table 3.3
which have been evaluated by the SSAT, as indicated in Table 3.4, as part of

its overall reviow of the effectiveness of the STP Quality Assurance Program
and found to be acceptable. The SSAT, therefore concludes that these remaining
19 allegations could not be of immediate safety significance, and are considered
closed until the time when specific information w'11 justify further NRC review.
It should be noted that any additional information pertaining to these 19 alle-
gations, as well as other additional information pertaining to previous allega-
tions, will be reviewed in accordance with the policy and procedures set forth
in NRC Manual Chapter 0517, "Management of Allegations."

3.2 Overall Review Effort

The SSAT comprised 15 members of the NRC staff. They performed the initial
screening of allegations at GAP's offices in Washington, D.C., and conducted
the onsite inspection of selected allegations at STP. This inspection also
involved NRC Region IV staff and resident inspector personnel at the site who
provided background information related to previous inspection activities and
gave substantive support to the SSAT.

The SSAT was also assisted by the Mechanical Engineering Branch and Material
Engineering Branch of NRC's Office of Nuclear Reactor Regulation (NRR) to con-
firm the adequacy of analysis pertaining to the installation of NSSS components.
Additional assistance was provided by various NRC offices in matters related to
congressional and public affairs, allegation management, interviewing allegers
and conducting investigations, and legal, administrative, editing, word process-
ing, and telephone conference services support. Moreover, contractor perscnnel
provided support in recording and transcribing SSAT's telephone conversations
with the allegers.

Since November 19, 1987, when the initial assessment of the GAP's allegations
commenced, until February 29, 1988, approximately 3335 NRC staff and contractor
hours were spent in reviewing these allegations. A breakdown of these hours

is included in Appendix A of this report.

3.3 Overall Assessment and Conclusions

In addition to determining the safety significance of any technical issues exam-
ined, an essential part of the SSAT's inspection effort was to focus on the QA
aspects of each area examined. Table 3.4 shows the 10 CFR Part 50 Appendix B QA
criteria that were evaluated in the allegation areas review by the SSAT. This
focus was to determine if the QA Program at STP was effective in identifying,
solving, correcting, and satisfactorily closing safety-significant, technical
issues as well as those of programmatic concerns. The SSAT also measured the
effectiveness of the assurance of quality in the responsible 1ine organizations
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Table 3.4 Evaluation of QA Criteria in Allegation Areas
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for each area and issue examined. This was done because QA organizations are
responsible for seeing that the programs of line organizations are in place and
are being implemented. This is accomplished through a system of audits and
surveillances. When problems are identified in a line organization, it is QA's
responsibility to see that effective corrective actions are implemented and
that the resolution of the identified deficiencies corrects the problem and

not just its symptoms.

The SSAT determined that the QA and line organizations involved with the issues
examined during the inspection have effectively assured that QA programs at all
levels of implementation are in place and that any problems that arise are cor-
rected satisfactorily. Except for a very few isolated instances, the SSAT
determined that the engineering, construction, administrative, and managerial
organizations at S1P have been effective in ensuring that deficiencies are
identified, solved, and corrected to preclude repetition.

The SSAT also determined that in many instances, the allegers' concerns did
exist at one time during construction activities at STP. However, it appears
that many of these allegers were not aware of the procedures for assuring
quality that were in place during construction and that continue today.

In conclusion, the SSAT review of all of GAP's allegations has identified no
substantive safety issue which would warrant delay in the NRC's consideration
of a full-power i1icense for STP Unit 1.

However, it should be noted that the overall assessment of GAP's allegations
will not be complete until the NRC Office of Investigations (0I) completes its
review of the harassment/intimidation and wrongdoing allegations. Upon comple-
tion of 0I's efforts, the NRC technical staff will further review the safety
significance of any technical concern spun from these investigations.
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4 ACTIONS REPUTRED OF HOUSTON LIGHTING AND POWER COMPANY

4.1 Raychem Splices

As a result of its inspection in the electrical and instrumentation area of con-
cern, the SSAT identified one deficiency. A Raychem cable splice was found in
Unit 1 that had not been reinspected for proper installation as was required as
part of an earlier reinspection program at STP.

On its own initiative, HL&P initiated a complete reexamination of Raychem splices
in Unit 1 to verify that problems similar to the Raychem splice in electrical
penetration EPA-17 that had not been reinspected do not exist in the plant.

The SSAT has reviewed HL&P's findings related to the reexamination of the re-
inspection of Raychem splices. The failure to include all splices in the

previous reinspection program indicates the need to revise the existing procedures
to ensure that future corrective action initiatives are complete and accurate.

Although the SSAT was not able to find similar problems in other construction
disciplines, the corrective action program procedures involving all construction
disciplines need to be modified to include verification of the input inform2tion
used to ensure its completeness and correctness. The procedures should also
require documentation of completed reconciliition of all items identified as
potentially and actually being deficient and their verification should be in-
cluded in corrective action procedures and processes.

Before ascension from 5% p wer for Unit 1, HL&® shall complete all modifications
concerning the corrective action program implementing procedures in accordance
with the above.

Before loading fuel into Unit 2, HL&P shall complete a reexamination of Raychem
cable splices using the revised corrective action program implementing prccedures
and perform all corrective hardware and software actions found to be necessary.

4.2 Nuclear Steam Supply System Components

The SSA! sought the assistance of the NRC technical staff to further confirm
the acceptability of HL&P's analyses for justifying vertically out-of-plumb
tolerances of major nuclear steam supply system (NSSS) components in Unit 1.
The NRC staff met with the HL&P staff and its consultants and concluded that
the analyses had satisfactorily resolved the concerns. However, before ascen-
sion from 5% power for Unit 1, HL&P shall submit a report to NRC documenting
the results of the analysis. Further review by the NRC staff, if required,
will be documented in a separate report.
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5 REVIEWS OF ALLEGATION CATEGORIES
5.1 Piping and Mechanical Components

5.1.1 Thrust Restraints for Buried Mechanical Joint Pipes
5.1.1.1 Characterization of Allegation

It is alleged that several buried piping systems have deficient mechanical joints.
During an interview, the alleger expressed concerns that composite piping made
from ductile iron and utilizing mechanical joints had been buried in the yard
(before November 1984) without the required anchorage supports such as tie rods
and thrust blocks. The interview also revealed that approximately six systems
were invaolved, notably a 6-inch essential cooling water (ECW) system line. The
alleger was concerned with this ECW 1ine because the ECW system provides cooling
for safety-related components during normal plant operations, as well as after

a loss-of-coolant accident (LOCA), after a loss-of-offsite-power (LOOP) event,
and after other design-basis events.

5.1.1.2 Details

The SSAT determined that most of the underground portion of the ECW system is a
safety-related, seismically analyzed, and supported piping system. The safety-
related piping is fabricated from an aluminum-bronze alloy material and was
assembled using welded joints. The safety-related portion of the system does
not utilize any mechanical joints that might require tie-rods and/or thrust
blocks. The SSAT reviewed all information presented with the allegation and
the documentation provided by HL&P during the inspection. These included such
items as potential change notices (PCNs), engineering correspondence, American
Nationa) Standards Institute/American Water Works Association (ANSI/AWWA)
standards, pipe specifications, 24 composite piping drawings, piping and instru-
mentation diagrams (P&IDs), cost estimates for piping excavation, and a 1list of
all mechanical j int pipe installed by Brown and Root (B&R) and Ebasco as of
November 1984.

The SSAT reviewed three interoffice memoranda {(IOMs) written by various civil/
structural engineers and project engineers at the site concerning this issue.

In IOM 31168, dated November 15, 1984, it was stated that, when the South Texas
Project (STP) was being designed and construcied by Brown and Root, dcsign of
buried mechanical jo'nt pressure pipe was the responsibility of the B&R Piping
Group. However, when Bechtel was assigned design responsibility for the project,
the responsibility was assumed by the STP Plant Design Group. During a field
visit in March 1984, civil/structural personnel at the site noted that mech-
anical joint pipe was being buried without restraint devices. It was later
recognized that restraint devices were not required by the plant design draw-
ings or by any specification. The IOM also stated that markup drawings and
several design document packages related to the mechanical joint pressure piping
were available. These drawings and design documents showed which pipe was
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installed by B&R, and which pipe was installed by Ebasco before September 1984.
A review of the design documents and any recommendations to avoid the excava-
tion of pipe was requested in the IOM.

In response to IOM 31168, IOM 33293, dated November 20, 1984, stated that the
submitted documents had been reviewed and it was concluded that thrust re-
straints must be provided on the installed pipes. The reasoning was that

there is no mechanical mechanism to resist the longitudinal thrust forces and
thus, without restraints, the joint may easily come apart under internal
pressure, causing uncontrolled leakage. However, the IOM also stated that
according to procedure, the installed pipes should have been hydrotested before
backfilling took place and that temporary restraints should have been provided
during testing The memo also stated that such temporary restraints are often
not removed by the contractor and that B&R and/or Ebasco may possibly have left
them in place. If documentation is available that such restraints exist,
excavation and the installation of restraints could be avoided.

On March 15, 1985, IOM 34161 was issued stating that conceptual designs were
developed for the buried thrust restraints at bends of underground pressure
pipes with mechanical joints. A list of the bends was prepared from the 24
marked-up plant design drawings and a .ype of restraint was recommended for
each bend. A cost estimate developed from the conceptual designs was attached.
A potential change notice (PCN) addressing the engineering concerns and con-
struction costs for the pipe restraints described in the IOMs was initiated on
March 12, 1985. Attached to the PCN was a list of all mechanical joint pipe
installed by B&R and Ebasco as of November 1984 for six piping systems. The
systems and pipe sizes involved were as follows: 6-inch essential cooling
water system (EW), 6-inch essential cooling pond makeup (EP), 8-inch fresh
water supply (SW), 8-inch and 6-inch well water (WW), 4-inch and 3-inch potable
water (PW) and 8-inch and 4-inch service water supply (TW).

The SSAT reviewed the PCN issued on March 12, 1985 to determine what actions
were taken by HL&P for the excavation and modification of the buried pipe. The
SSAT was also provided with IOM 38180 indicating that a Design Change Approval
Review Board (DCAR Board) met on July 8, 1985 and rejected the PCN. The DCAR
Board concluded that leakage from pipes buried without restraints would not
result in serious consequences (such as damage to safety-related systems, com-
ponerts or structures). In lieu of the verification and cerrective action
proposed in the PCN, the DCAR Board determined that area surface monitoring
would be adequate. In view of this decision, a checklist and sketch C-635
showing the locations of potential leaks were prepared, for utilization of
surface monitoring.

Shortly after the DCAR Board made its decision, some excavations incidentally
exposed several mechanical joints with tie rods. HLA&P determined that these
joints were adequate and subsequently reduced the number of locations to be
monitored. Uninspected joint locations remained on the checklist for visual
monitoring during the inspection program. To aid in the monitoring, the
existing soil over these areas was removed and limestone and crushed rock was
put in placed over them to allow any leakage which might occur to rise to the
surface above the joint for prompt identification and location of the problem.
The SSAT also verified that plant design drawings for buried pipe were revised
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by design change notices (DCNs) to require thrust restraints in future
applications.

The SSAT also reviewed the marked-up sketch C-635, the composite piping check-
1ist, and several excavation backfill requests and determined that the actions
being taken for monitoring potential leaks were acceptable.

The SSAT reviewed the composite drawings for the affected systems, all DCNs for
pipe installed after September 1984, the P&IDs depicting the complete EW system,
applicable piping and excavation specifications, and the marked-up sketch C-635.
From this review, the SSAT determined that the buried lines without thrust
restraints were classified as non-safety-related. Of note was that, although
the EW system is safety-related, the 6-inch buried 1ine of concern to the alleger
was a non-safety-related portion and is used for discharging intake strainer
backwash to the pond (a non-safety-related function). Several DCNs issued
during and after September 1984 against the applicable composite drawings were
reviewed and found to require the use of tie rods and thrust restraints for
future installations. None of the piping or backfill specifications were found
to be classified as safety-related.

5.1.1.3 Conclusion

The SSAT determined that this allegation was substantiated in part. Although it
was found that some buried pipe was installed without thrust restraints, none

of the affected lines were safety-related and adequate action was taken on this
concern. Leakage from these joints can be monitored. The SSAT determined that
an evaluation was performed by HL&P indicating that possible leakage would not
affect safety-related systems, structures, or components.

5.1.1.4 Action Required

None
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5.1.2 Full-Flow Filter Screen Failures

o
P—

2.1 Characterization of Allegation

It is alleged that the reactor coolant system (RCS) needs to be inspected after
pproximately two hundred full-flow filter screens disintegrated during hot
functional testing of the RCS.

5.1.2.2 Details

The SSAT reviewed a detailed Westinghouse report, WCAP-11506, dated June 1,
1987, entitled "Full Flow Filter Recovery and Equipment Assessment." The
report stated that after completion of hot functional testing at South Texas
Project Unit 1, which spanned 28 days under full-flow and operating tempera-
tures, i1nspection of the full-flow filters installed on the lower core support
plate in the reactor vessel revealed that 57 of the 192 filters had degraded.
The filters were used during both cold and hot functional testing to help
remove any debris from the primary coolant system. The Unit 1 filters had
experienced certain degradations ranging from small tears or holes in the
screen material to the complete loss of four filter screens (see Figure 5.1-1)
As a result, the filter debris circulated throughout the primary coolant system
and parts of the attached auxiliary systems after the failure of the filters.

The Westinghouse report discussed the design of the full-flow filters, the

results of inspections performed on equipment in the primary coolant and

certain auxiliary systems, resul'ts of metallurgical examinations performed on
J

the filters, and the evaluations of the effects of the unrecovered filter
jebris on equipment Additionally, the report contained a safety evaluation
Justitying operation of the plant with unrecovered filter debris

Figure 5.1-1 Damaged Full-Flow Filter Screen
(View Looking Up Into Reactor Vessel)
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The NRC Office of Nuclear Reactor Regulation (NRR) had also reviewed this
Westinghouse document in its evaluation of this incident. The results were
provided in safety evaluation report (SER) input, dated October 8, 1987, en-
titled "Full Flow Filter Recovery and Equipment Assessment." The SER provided
the results of the NRR staff's review and evaluation of HL&P's activities to
address the effects of filter debris on the equipment exposed during the ho®
functional test and operability of equipment with unrecovered filter debris in
the reactor coolant and auxiliary systems. The SER concluded that the results
of the plant inspection performed by HL&P indicated no evidence of physical
damage that would prevent the safe operation of the plant, including the fact
that the plant would not be affected even if unrecovered filter debris remained
in the system. The NRR staff concluded that the unrecovered filter debris did
not constitute a threat to the safe operation of South Texas Project, Unit 1.
In addition, NRC Region IV personnel inspected HL&P's effort tc recover the
missing filter material and concluded that the search had been thorough. The
results of this inspection are documented in Inspection Report 87-08.

5.1.2.3 Conclusion

The SSAT determined that this allegation was substantiated in part because the
full-flow filters did experience some degradation. However, the number of
filter screens which experienced some form of degradation was 57, not 200 as
originally alleged. Also, the problem had been fully evaluated by Westinghouse
and HL&P. The NRC staff had reviewed the results of this evaluation and in-
spection and concurred that the operability of the unit would not be affected.
The SSAT also concurred with these findings.

5.1.2.4 Action Required

None
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5.1.3 Pipe-to-Tank Connections
5.1.3.1 Characterization of Allegation

It is alleged that 2-inch pipe nozzles require reinforcements at tank connec-
tions. This allegation concerns the situation in which no reinforcements were
provided at nozzles where five 2-inch pipes were connected to five separate
tanks.

5.1.3.2 Details

The SSAT examined all of the above-mentioned 2-inch pipe nozzle connections in
rooms 057, 059, 0598, 061, and 071 of the mechanicai auxiliary building, South
Texas Project, Unit 1. The tanks involved were the waste evaporator condensate
tank, the laundry/hot shower tank 1A, the LWPS (1iquid waste processing system)
monitor tank 1A, the floor drain tank 1A, and the waste holdup tank 1A. These
tanks were listed by HL&P as non-safety-related components. The SSAT inspected
each of the nozzle connections and found each of the lines to be adequately
supported and the nozzle connections to be adequately welded.

The SSAT also performed a detailed review of HL&P's design calculations for the
nozzle connections which included the specifications describing the technical
requirements applicable to the design, fabrication, inspection, and installa-
tion of the tanks. Specification SRO19NS0014, Revision 2, dated April 28, 1987,
entitled "Specification for Field-Erected Stainiess Steel Tanks," was applicable
to floor drain tank 1A; the other tanks were covered under specification
70249NS017-0, Revision E, dated May 9, 1983, entitled "Specification for Shop
Fabricated Atmospheric Tanks."

The SSAT also reviewed the design drawings of the as-built piping configura-
tions as well as their corresponding mathematical models used for computer
analyses. For the proposed simple static analyses, the models were found to
represent the field configurations adequately. In all the cases reviewed, the
SSAT determined that the stresses calculated at the nozzles were well within
the allowables required by the specifications.

It should be noted that this allegation had been covered under two other inde-
pendent investigations: one by the licensee's SAFETEAM (concern 11227), the
other by NRC Region IV (Inspection Report 87-30). Both investigations concluded
that the nozzle connections had sufficient strength without reinforcement.

5.1.3.3 Conclusion

The SSAT determined that this allegation about lack of reinforcements at 2-inch
pipe nozzle connections to the tanks was not substantiated. The stress analysis
of the 2-inch pipes indicated that the nozzle stresses were well within *he
allowable stresses. In addition, the five tanks that were involved in tha
allegation are non-safety-related.

5.1.3.4 Actions Required

None
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5.1.4 Steam Generator
5.1.4.1 Characterization of Allegation

It is alleged that steam generator (SG) 1-D was installed out of plumb so that
the steam outlet nozzle is 11 to 13 inches from its required position. This
would require piping and support modifications that could affect the original
load and stress analysis for those components.

5.1.4.2 Details

The SSAT requested all information on the steam generator issues in order to
determine if the steam generator was installed correctly.

The SSAT reviewed nonconformance report (NCR) BN-00035, dated March 2, 1983,

for SG 1-D. The NCR description stated that SG 1-D (or 4) had been determined
by optical survey to be out of plumb approximately 0.157 inch per foot, or
approximately 0.75 degree. NCR BN-00035 was dispositioned "use-as-is" since

the existing verticality of SG 1-D (4) had been evaluated as acceptable by
Westinghouse as stated in letter ST-WY-YS-00023, dated March 7, 1983. The dis-
position also stated that the additional questions raised by Bechtel Engineering
in letter ST-YS-WY-00030, dated March 14, 1983, were satisfactorily answered and
supplementation of Westinghouse's rationale was made available in Westinghouse
letter ST-WY-YS-00026, dated March 4, 1983.

The SSAT reviewed Westinghouse letter SY-WY-YS-00022, dated March 7, 1983,
entitled "SG #1, #2, #3 and #4 Plumbness.” The letter stated that, based on
refinement survey data received from Bechtel Engineering, Westinghouse accepted
the verticality (plumbness) of SG 2 and 3 since the plumbness for these was
within the recommended tolerance of 0.5 degree, maximum. However, Westinghouse
indicated tha. SG 1 and 4 were outside of the recommended tolerance and that
further review was required for their acceptability.

The SSAT also reviewed Westinghouse letter SY-WY-YS-00023, dated March 7, 1983,
entitled "Steam Generator #1 and #4 Plumbness." The letter stated that Wes-
tinghouse design engineers have reviewed the refined survey data for SG 1 and
4 and made an evaluation for possible effects on performance characteristics,
system analysis, structural and design analysis, seismic analysis, and piping
analysis. On the basis of these, Westinghouse recommended that Bechtel Engi-
neering accept the present location of the steam generators.

On March 14, 1983, Bechtel Energy Corporation (Bechtel) issued letter ST-YS-Wy-
00030 in response to the Wastinghouse evaluation. The letter requested further
clarification of several questions that resulted during Bechtel's review of the
westinghouse letter. These questions raised concerns over the potential effects
on stress in the SG tubes and tubesheet, design assumptions in the ASME design
report, and the level indication components. On March 14, 1983, Westingtiouse
responded to these items in letter ST-WY-Y5-00026 and satisfactorily addressed
the Bechtel concerns.

In addition to these letters, the SSAT reviewed the Westinghouse Mechanical

Service Manual, Vol. 1, Section 1V, Paragraph 11, dated April 19, 1978, that
was utilized for the final alignment of SG 4 (1-D), the construction operation
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traveler 35-1197, dated August 8, 1979, which was utilized for final $SG align-
ment acceptance by QA/QC, the SG Manufacturers Data Report, dated June 15,
1982, the Brown and Root (B&R) composite piping drawings 5C-15-10-5016 and
5035, and a letter discussing the plumbness of the remaining three steam
generators, 1, 2, and 3 (Westinghouse letter ST-WY-YS$-00027).

The SSAT questioned the effect that the out-of-plumbness condition of SGs 1 and
4 had on other components in the nuclear steam supply system (NSSS) loop. The
STP staff presented to the SSAT a report entitled "Status of NSSS Related Non-
Conformance Reports," dated August 8, 1983, provided to Houston Lighting and
Power Company (HL&P) by Bechtel Energy Corporation. The report stated that,
after identifying the SG anomalies, a survey and review of the as-installed
condition of all NSSS equipment in Units 1 was undertaken. The equipment found
to be nonconforming was documented in the report along with the actions neces-
sary to resolve the condition. The paragraphs that follow summarize the con-
ditions noted in the report.

(1) SG Upper and Lower Lateral Restraints

The generators are displaced by varying amounts relative to the upper and
lower lateral restraints, because of the inclination of the steam generators.
As a result, nonconformance reports (NCRs) were issued to document the
problem,

westinghouse reviewed the nonconforming condition and stated that the
out of plumbness was not severe and only minor modifications would be
necessary to ensure an adequate support system.

After the modifications were implemented, Westinghouse issued letter
ST-WN-YB-1468, dated February 12, 1985, stating that a review performed
for the applicable NCRs and as-built measurement information for the
lateral supports had determined that the supports were acceptable as
installed.

(2) SG/Reactor Coolant Pump Vertical Supports

Detailed surveys were performed that indicated the following items associ-
ated with the SG/RCP vertical support columns were misaligned:

(a) Column base plates are rotated with respect to the anchor bolt
pattern.

(b) Columns exhibit lack of parallelism with respect to each other.
(c) Columns do not exhibit correct inclination towards the reactor.
(d) Coluans have transverse inclination with respect to the reactor.
(e) Columns are rotated with respect to the bases and SG adapters.

(f) Equipment columns are eccentric to slab support columns in excess of
allowable tolerances.
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As a result, NCRs were issued and Westinghouse performed an analysis which
indicated that the concerns associated with items a through e were not
significant from a stress analysis or operability standpoint. It was alse
stated that the concerns associated with the eccentricity of the columns,
item f, would be resolved by shifting the equipment support base plates

to meet the Bechtel tolerance requirements. In those cases in which the
required tolerances could not be met by shifting the base plates, it was
stated that analyses would be performed to ensure that the load limits on
both the structural and equipment supports were not exceeded.

This issue was also discussed in the Westinghouse correspondence dated
February 12, 1985 and found to be acceptable as installed.

(3) Reactor Coolant Pump

Surveys were taken that indicated the reactor coolant pumps (RCPs) deviate
from the design cold position by small amounts.

Westinghuuse stated that design tolerances are not specified for the RCP
centerline displacements and that proper fitup is assumed to occur by the
RCP cold-leg fitup to the pump discharge nozzles. Also, an as-built stress
analysis was performed which verified the acceptability of the system.

On the basis of this information, no NCRs were issued on this item.

(4) Steam Generator Piping

Since the steam generator nozzles were displaced laterally by the lean
of the steam generators, some modifications in the piping attached to the
steam generator was necessavy.

Detailed surveys were taken to determine the required layout for the main
steam, feedwater, and auxiliary feedwater lines. NCRs were issued for
those lines that did not fit up properly with their respective nozzles.
Affected piping was modified in the field and in the shop as necessary to
provide proper fitup.

(5) Reactor Vessel

Surveys taken on the reactor vessel indicated that the reactor vessel core
support ledge was unlevel by an amount greater than the allowed tolerances.
The surveys indicated that the slope exceeded the Westinghouse acceptance
criteria as restated in the Brown and Roct quality construction procedure
AC40K PMCP-10.

The tolerance requirements specified by Westinghouse were identical to
those specified for other Westinghouse reactors. The tolerance require=-
ments for the ledge ensured that the core barrel retained its verticality
by a specified amount, thus facilitating linearity and proper fitup of
all reactor components.

Additiona) optical surveys were taken to verify the slope of the core
support ledge. After reviewing these data, the preliminary evaluation
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5.1.5 Reactor Coolant System Pipe Whip Restraint
5.1.5.1 Characterization of Allegation

It is alleged that pipe whip restraint RC1125-R1 was deleted from the design
drawing via a field change request (FCR) in April 1987. This restraint has
three Class 1 large-bore feedwater pipe supports attached to it. The restraint
is located in the intercorridor of the reactor containment dbuilding, Unit 1,
Room 201. An N-5 code data report was generated at the same time that the FCR
was written. Thic makes questionable the information in the N-5 code data
report and the traceal !lity cf the attached pipe supports.

5.1.5.2 Details

The SSAT reviewed the reactor coolant pipe whip restraint design drawing
RC-1125-R1 and all associated design documentation for the large-bore pipe
supports that have remained attiched to the pipe whip restraint structure. The
large-bore pipe support design drawings reviewed were FW-S012-HLSOll, Revision
1, and RC-9125-HL5007, Revision 4. The SSAT performed a field walkdown to
assure that the subject supports were the only two large-bore attachments to
the pipe whip restraint. The SSAT also inspected, in a limited way, the
as-built configuration of the large-bore supports to verify items such as uti-
1ization of correct material, support location and orientation, load settings,
heat numbers, and material traceabiiity (see Figures 5.1-2 and 5.1-3). Each of
these areas was found to be acceptable. In addition, this information coin-
cided fully with the documentation provided in the applicable N-5 code data
reports reviewed by the SSAT.

The SSAT also reviewed the calculations for the large-bore pipe supports and
the procedures governing the design coordination process in which pipe support
designs that are to be attached to civil/structural restraints are forwarded to
the Civil/Structural (C/S) Department for review. The SSAT reviewed two sup-
port interface load shects for pipe supports FwW-9012-HL5011 and RC-9125-HL5007
and procedure PED-027 entitled, “Civil/Structural (C/S) Directive for the
Review of Pipe Support Drawings." Section 3.1 of the procedure states in part,
that pipe support drawings are to be reviewed by the C/S Department to assure
that the structural elements, such as beams, columns, slabs, and walls, are
properly loaded. Support interface load sheets are to be submitted to the C/S
Department upon completion of engineering design of the support. A review by
the C/S Department is not a "hold point" for the initial issuance of support
drawings. If any corrective action is required by the C/S Department, it is
indicated on the pipe support drawing returned to the pipe support group by
memorandum to be incorporated by the pipe support group in the next revicion
of the urawing. The SSAT found that these procedurcs were adequate.

The SSAT reviewed calculation CC-5944, file C-37, Revision 7. Information on
the calculation cover sheet indicated that the calculation for pipe whip
restraint RC-1125-R1 had been deleted because the energy-absorbing-material
(EAM) section of the pipe restraint was removed. However, there is a possi-
bility for it to be reactivated in the future. It also stated that portions
of the restraint that were installed are being used as pipe support structures.
However, because the design pipe whip restraint loads are so large compared %o
the pipe support loads, no analysis needs to be performed. On this basis,

NUREG-1306 5-11



Figure 5.1-2 Feedwater Pipe Shock Suppressor (FW-9012-HL 5006)
Attached to Reactor Coolant Pipe Rupture Restraint
(RC1126R1)
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Figure 5.1.3 Feedwater Pipe and Rupture Restraint Structure
Attached to Reactor Coolant Pipe Rupture
Restraint (RC1125R1)



this calculation was prepared as a reference only, and should the pipe whip
restraint be reactivated, the reference drawings, specifications, and other
applicable data must be checked for consistency at that time.

while reviewing the design drawing for the pipe whip restraint, the SSAT noted
note 7 which stated that: Based on the revised analyses, the pipe whip restraints
defined on the drawing were not required; the pipe whip restraint support
structures that are already erected may be left in place, provided that the
constructor document completion of the structural erection and successful
acceptance inspection of the completed work through established procedures; and
structures that are partially erected or questionable because of uncertain com=-
pietion, or not documented as completed and inspected, shall be removed.

However, the SSAT also noted a revision to the drawing that added note 5 which
stated that no additional attachments are to be made to this (pipe whip)
restraint. The SSAT informed HL&P that this note could be misinterpreted by
other engineering disciplines and should be removed or revised to restrict
attachments unless approved by civil/structural engineering personnel. Before
the end of the inspection, the Civil/Structural Department reviewed all design
drawings for Units 1 and 2. No other notes of this type were found, and the
above note was corrected; this was verified by the SSAT.

5.1.5.3 Conclusion

The SSAT determined that this allegation was not substantiated. The design
documentation that was developed to remove the structure as a pipe whip re-
straint was adequate as well as the design documents and code data reporis for
the attached feedwater pipe supports.

5.1.5.4 Action Reqguired

None
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5.1.6 Aluminum-Bronze Piping
5.1.6.1 Characterization of Allegation

It is alleged that the design of the essential cooling water (ECW) system is
inadequate. Specifically, the alleger is concerned that the aluminum-bronze
pipe used in the ECW system does not have adequate wall thickness to compensate
for metal loss from microbiologically induced corrosion (MIC) over the life

of the plant, and that later in plant life the piping could fail because of
settlement or a seismic event. The alleger is further concerned that this pipe
has been subjected to MIC for many years before the ECW system was placed in
service. The alleger is also concerned that corrosion debris could enter ECW
pumps and other system components, thereby rendering the ECW system incapable
of performing its safety function.

5.1.6.2 Details

MIC has been and continues to be addressed on a generic basis by the NRC staff.
IE Information Notice 85-30, “"Microbiologically Induced Corrosion of Contain-
ment Service Water System," dated April 19, 1985, addresses the subject of

MIC. In this notice, the NRC staff acknowledged the potential for bacterial
growth under almost any conditiuns, and described some general methods for
inhibiting MIC.

Some of the methods for inhibiting MIC discussed in the notice include treating
the water with chemicals, using cathodic protection systems, and instituting
procedurezs to ensure that systems are not subject to low flow rates or stagnant
conditions that favor biofouling and concentration cell corrosion.

The SSAT has reviewed the STP ECW system design and operation to determine if
the recommendations contained in the notice are being implemented. The follow-
ing is a summary of SSAT findings:

STP has implemented procedures that call for treating the ECW operating
loops (there are 3 ECW loops per unit - 2 are generally in service) with
additions of sodium hypochlorite and sodium bromide three times a day.
This cembination of chemicals has been very effective in preventing
biofouling at STP.

ECW loops which are not in operation are cperated for short periods every
week to preclude stagnation and possible | ological growth.

ECW Toops that are to be shut down for more than 7 days are treated with
sodium hypochlorite and sodium bromide before snutting down.

The ECW system is a partially closed loop system. Water is taken from the
essential cooling pond (ECP), is pumped through the ECW operating loops,
and is discharged back to the ECP. Heat picked up from ECW equipment is
dissipated to the atmosphere. Makeup water to compensate for evaporation
and bleed off to maintain water quality are added as required. With this
design, chemical water treatment introduced into the ECW operating loops
every day eventually is discharged into the ECP, resulting in some residual
chemicals being maintained in the ECP. Thus, the rource of water for the
ECW Toops is somewhat protected against biological fouling.
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On this basis, the SSAT has concluded that the licensee has implemented the
recommendations of IE Information Notice 85-30 with respect to inhibiting MIC.

In addition to the measures for inhibiting MIC described above, the ECW system
is so designed that there are numerous places where the system can be inspected
for the presence of biological fouling. Some of these places are discussed
below.

. The component cooling water (CCW) heat exchanger water boxes are connected
to the 36-inch pipe coming directly from the ECW pumps. When the water
boxes are open, it is possible to inspect the large-bore pipe for a dis-
tance of approximately &-10 feet. Also, if necessary, *ne ECW loops can
be drained and the large-bore pipe can be made accessible for inspection
for even greater distances.

There is a low-flow area next to the tube sheets on the outlet side of

the heat exchangers. Since biological fouling increases as flow rate de-
creases, the outlet side of the heat exchangers would be the logical place
for biological fouling to begin, if it were to occur at all. All heat ex-
changers in the ECW system are accessible for inspection.

Biological fouling tends to block flow in small-bore piping. The smallest
diameter pipes in the ECW system are the tubes in the emergency diesel
generator (EDG) fuel oil (FO) heat exchanger. If biological fouling were
to occur in small-diameter piping (heat exchanger tubes), it would occur
first in the EDG FO heat exchanger. This heat exchanger is readily
accessible for inspection.

The design of the ECW systems at STP makes it possible to inspect for the
presence of biological fouling in large-bore pipe, small-bore pipe, and in
regions of low flow. An indication of biolcgical fouling in any of these areas
would serve as an indication that corrective actions would be requirerd. By
procedure, STP's chemical engineering personnel are notified wheneve:' any por-
tion of the ECW systems are opened for inspection or maintenance so that the
opened portion of the system can be inspected for biological fouling. If any
bacteria are found in the ECW systems, HL&P has the capability on site to
determire whether or not the bacteria present could cause MIC.

The SSAT nas determined that a portion of the underground pipe in the ECW
system was physically inspected before the system was placed in service. The
results of this inspection show that some small bacterial growths were found,
but there was no indication of pitting of the pipe as is typical when MIC is
present. The amount of bacterial growth found was minimal and would not affect
flow in the underground pipe.

In addition to the chemical water treatment and the physical inspection capa-
bility, the performance of the ECW system can be monitored and used as an
indicator of the presence of biological fouling. Reduced flow raies and/or
changes in heat transfer through heat exchangers are positive indications that
biological fouling may be occurring. System performance is monitored on a
regular basis.

NUREG-1306 5-15



5.1.6.3 Conclusion

The SSAT determined that the allegation was not substantiated. Although it is
possible for MIC to occur in the ECW system at STP, the SSAT found that the
measures taken to inhibit bacteriological fouling are adequate. Should such
fouling occur, HL&P has adequate procedures and inspection capability to ensure
early detection which would allow corrective actions tu be implemented before
significant damage is done. On this basis, the SSAT concludes that using the
aluminum-bronze piping in the ECW systems at STP is acceptable.

The NRC staff is still evaluating the resistance of aluminum-bronze piping to
MIC. There is some evidence that aluminum-bronze piping is less susceptibie
to MIC than carbon steel or stainless steel pipe. The NRC staff will continue
to review this issue as part of its generic study of MIC. The SSAT determina-
tions, however, would only be reinforced should it be shown that aluminum-
bronze piping has & high resistance to MIC.

5.1.6.4 Action Required

None
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5.1.7 Equipment Accessibility
5.1.7.1 Characterization of Allegation

It is alleged that the design of STP is inadequate because provisions were not
made for accessibility to pumps, motors, valves, gauges, and other equipment,
for operation, maintenance, and repair. It is also alleged that the STP design
is in violation of 10 CFR Part 50, Appendix B, Criterion III with respect to
accessibility. Two allegers identified three concerns of a similar nature
regarding the design of STP. An interview was conducted with one of the
allegers, who provided additional information, as indicated below, in support of
his allegations.

5.1.7.2 Details

Two of the three allegations regarding STP design (see Section 5.1.7.1) were
raised by the same individual. The SSAT interviewed this alleger. During the
interview, the SSAT asked the alleger to provide specific details with respect
to systems, locations, and components that were inaccessible. The alleger did
not respond directly to the requests for specifics from the SSAT. Instead, the
alleger agreed to show the concerns (a stated total of 72) to the SSAT.

The second alleger was not made available for interview by the SSAT. Conse-
quently, no specifics were provided as to system, component, or location.

The individua)l expressing numercus concerns regarding accessibility was ini-
tially identified only by a number, but was subsequently identified by name.
During the review of onsite records, the SSAT determined that the same indi-
vidual had raised numerous identical concerns during plant tours in the latter
part of 1986, The records also showed that all of the alleger's concerns had
been reviewed and dispositioned by HL&P's SAFETEAM. When the SSAT irterviewed
the alleger by telephone, the alleger made a reference to reports he had
received relative to his concerns. The records reviewed showed that the HL&P's
SAFETEAM had corresponded with the alleger regarding the disposition of his
concerns. Based on the records at STP and the interview of the alleger, the
SSAT then concluded that the concerns raised in the allegation given to GAP

are the same concerns the alleger gave to the HL&P SAFETEAM. Subsequently, the
SSAT determined that an independent audit of the SAFETEAM's investigations

of the alleger's concerns would be more productive than a site tour to revisit
these concerns with the alleger.

The SSAT selocted a representative sample of the alleger's concerns and inde-
pendently reviewed HL&P SAFETEAM's investigation and disposition of these
concerns. At the conclusion of the review, the SSAT could find no reason to
disagree with Lthe STP SAFETEAM findings.

NRC Region IV Insoection Reports 87-07 and 87-30 also address an assessment of
the SAFETEAM findings related to these iisues. The SSAT reviewed these reports
and concurred with the results.

In addition to the above review, during walkdowns of several systems at STP,
the SSAT was looking for specific instances where inaccessibility of components
had created a safety cancern. At the conclusion of the SSAT inspection at STP,
no such conditions had heen identified.
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5.1.7.3 Conclusions

The SSAT determined that the alleger's concerns are almost all associated with
non-safety-related systems and components. In the isolated instances where a
safety-related component was involved, the SSAT determined that those cases did
not impact safe plant operation or shutdown. On this basis, the SSAT deter-
mined that the allegations regarding inaccessibility of pumps, motors, valves,
gauges, and other equipment were not substantiated with respect to safe plant
operation and shutdown.

With respect to the allegation regarding 10 CFR Part 50, Appendix 3, Criterion
IT1 violations, the SSAT was unable to establish that safety-related systems
and components were involved. Thus, the SSAT determined that this allegation
was also not substantiated.

5.1.7.4 Action Required

None
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5.2 Valves
5.2.1 Valve Installation
5.2.1.1 Characterization of Allegation

It is alleged that incorrect installation of valves has resulted in 20 percent
of the valves having the wrong orientation to the system flow (i.e., installed
backwards). In an interview, the alleger provided no additional information
about the location or type of valves.

5.2.1.2 Details

The SSAT reviewed the applicable documents controlling the installation of
valves including standard site procedure SSP-10, Revision 4, 1987, entitled
“Installations and Field Fabrication of Piping," and SSP-18, Revision 4, 1987,
entitled "General ASME 111 Welding Requirements." These documents provide
detailed guidelines for valve installation procedure, location, and orientation.
Particularly, they require that unless specifically shown differently on the
design drawing, valves with the valve orientation markings, such as flow arrows,
shall be oriented in the same direction as the flow arrows for the lines shown
on the isometric drawings. The SSAT attempted to obtain specific information
regarding system, location, and valve types involved from the alleger. However,
no such information could be obtained. The only infortation that the alleger
provided was that in an unnamed plant construction progress report, a statement
was noted that 20 percent of overall equipment items (pumps, valves, instru-
ments, etc.) had not been completely installed at the time. No specific mention
was made by the alleger, however, about the type of installation deficiencies
such as misorientation of valves. Thus, in view of the lack of specific in-
stallations, the SSAT's approach for the resolution of this concern included

the performance of a generic review and inspection of valve installations in
STP Unit 1.

As stated previously, a review of the controlling documents indicated the
existence of detailed procedures for valve installation. The SSAT then pro-
ceeded with the review of the actual records wherein the procedures were
implemented. This included QC inspection reports for valve installation for
both flanged and welded connections. Two systems were selected for in-depth
review, the chemical and volume control system (CVCS) and the component cooling
water system (CCWS). QC inspection reports were reviewed for the various types
of valves installed in these systems and found to be satisfactory. Also, no
nonconformance reports could be identified that were directly related to the
alleged backward installation of valves.

The SSAT also reviewed the installation of valves in the auxiliary feedwater
system to determine if any of these valves had been installed backwards or had
been already replaced because of intergranular stress corrosion cracking
(1GSCC). The SSAT determined that inspections for quality found that some pre-
fabricated drain valve and pipe assemblies had been installed backward and were
evaluated to be acceptable as is since the function of those valves was not
affected by their orientation. There were no records indicating that valves in
this system had been been replaced because of IGSCC.
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Correct valve orientation was further confirmed through an independent plant
walkdown by the SSAT. Approximately 70 valve installations of various types
were inspected. The systems covered were safety injection system, reactor
coolant system, chemical and volume control systems, component cooling water
system, auxiliary feedwater system, and emergency cooling water systems. The
SSAT found that, with the exception of gate valves and ball valves, arrow indi-
cators were visible on the valve bodies (e.g., check valves, globe valves, and
butterfly valves) and were in agreement with the flow directions shown on the
isometric drawings. As for those gate and ball valves inspected, the SSAT con-
curred with HL&P's assessment that the valve orientations had no significance
on system performance.

In addition, SSAT conducted an extensive review of the preoperational test
reports for the CVCS and the CCWS. The primary objective of this review was to
determine if there were any anomalies in the system performance during testing
which were attributable to valve misorientation and whether this resulted in
issuance of nonconformance reports. The review indicated that although some
nonconformance reports had been issued, none were issued as a result of valve
misorientation,

5.2.1.3 Conclusion

The SSAT determined that the allegation regarding backward installation of 20
percent of valves was not substantiated. The SSAT found no evidence that
valves were installed backwards at STP, Unit 1.

5.2.1.4 Action Required

Nore
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5.2.2 Valve Maintenance and Reassembly
5.2.2.1 Characterization of Allegation

It is alleged that approximately 160 valves with Limitorque operators did not
receive proper maintenance before installation. It is also alleged that when
valves were removed from systems for reworking, various parts were interchanged
during reassembly, the valves were mislocated when reinstalled, and the flanged
connections were not properly torqued. In addition, it is alleged that valves
were received with vendor-applied, inorganic, zinc coatings that were not ade-
quately cured and were removed from the valve and operator assembly by
sandblasting.

5.2.2.2 Details

Since no specific information about systems, locations, and types of allegea
valves was available, the SSAT conducted a generic review of the subject

matter conveyed by the allegations. The SSAT reviewed standard site procedures
$SP-10, Revision 4, dated December 23, 1987, "Installation and Field Fabrication
of Piping," and $5P-18. Revision 4, dated December 31, 1987, "General ASME 111
Welding Requirements," to verify the requirements and guidelines for pre-
installation inspection and installation of valves. The SSAT also reviewed
SSP-24, Revision 2, dated December 31, 1987, "Disassembly/Reassembly of Safety
and Non-Safety-Related Valves," for the detailed guidelines of QC verification
of each applicable disassembly and reassembly step.

SSP-48, Revision 4, dated November 19, 1987, "Equipment or Component Inter-
changed," was also reviewed. This procedure provides instructions for permanent
plant equipment, components, or material interchange between Units 1 and 2, or
any locations within either unit or common facilities that require identical
items. The SSAT understood that this procedure applied to equipment, compo-
nents, or materials purchased to the same specifications, that meet designed
equipment qualifications, are physically identical, and have identical per-
formance characteristics, but differ only in name tag identification.

In reviewing these documents, the SSAT found that detailed procedures and guide-
lines were in place which were able to identify and eliminate al) the potential
areas of concern stated in the allegations. This procedural review was supple-
mented by the SSAT review of STP QC inspection reports for an extensive list of
valves in the CVCS and the CCWS, as reported in Section 5.2.1. In all cases,
either no nonconforming condition was identified, or for those nonconforming
conditions found, corrective actions had been taken and concerns had been
satisfactorily resolved. Also as previously stated, the SSAT walkdown of 70
valve installations did not reveal any discrepancy in the as-built valve con-
figurations or locations, and any interferences with other equipment or any
accessability or other conditions that might be related to the allegation.

In regard to sand blasting of valves, the issue originated from coating fail-
ures of several valves caused by the lack of proper coating curing time. Al-
though some valve coatings were acceptable, 35 valves had to have the coatings
removed and reworked at the plant site. For this later instance, nonconformance
reports were written and were dispositioned to require sandblasting for removal
of the unacceptable coatings. The moving parts of the valves were required to
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be protected according to the repair instructions. The SSAT determined that NRC
Region IV Inspection Report 87-40 documents that an inspection had been pre-
viously conducted on this item and similar conclusions were drawn to the satis-
factory conduct of this evolution.

5.2.2.3 Conclusion

The SSAT determined that the allegations were not substéntiated except for the
vaive coating concern that was substantiated in part. The SSAT found that
proper controls were found to exist and were implemented for the disassembly,
maintenance, and reinstallation of valves. Although a nonconforming condition
had existed insofar as the vendor coating of some valves, the SSAT found the
condition was properly documented and that adequate corrective action had been
taken.

5.2.2.4 Action Required

None
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5.2.3 Radiation Effects on Control Valve Hose
5.2.3.1 Characterization of Allegation

It is alleged that the rubber hose attached to control valve CV-0381A will
degrade if it is exposed to radiation.

5.2.3.2 Details

The SSAT determined that this concern had been previousiy brought to the
attention of the HL&P SAFETEAM and independently addressed by inspectors from
NRC Re¥ion IV. The SSAT reviewed the records applicable to this item and
determined that the rubber hose in question has a protective braid which is
designed to withstand radiaticn exposure up to 50 rads per hour. Equipment
snecification G-95285 that covers contro)l valve CV-0381A requires that valves
and all of their components be capable of withstanding radiation exposures of
50 rads per hour.

valve CV-0381A is located in room 31, elevation 10 feet of the Unit 1 mechanical
and electrical auxiliary building (MEAB). This area of the MEAB is considered
to be a high radiation area that has exposure rates greater than 100 millirads
per hour. However, the estimated exposure rate in room 31 is 1.9 rads per hour.
This exposure rate was determined from Bechtel calculation NC5028, Revision 0.
The valve and its components have been designed to accommodate 50 rads per hour
and the actua)l expected exposure in the valve location is 1.9 rads per hour.

5.2.3.3 Conclusion

The SSAT determined that this allegation was not substantiated. The SSAT
concludes that the rubber hose attached to the valve will not be affected by
radiation exposure.

5.2.3.4 Action Required

Nore
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5.2.4 Valve Extension Interferences
5.2.4.1 Characterization of Allegation

It is alleged that manual remote operators for valves 1/CV-0254A and 1-CV-0092/
TCV-03814 are in contact with an electrical conduit and a pipe support,
respectively. No nonconformance reports were written to document these inter-
ferences and no corrective action was taken.

5.2.4.2 Details

The SSAT reviewed the design cantrol documentation referencing the correction
of the interference conditions for these valves. The design changes were com-
pleted under field change request (FCR) BP-02542 and drawing 8373094 for valve
1/CV-0254A and FCR DP-Og;66 and drawing 4M369PCV217 for valve 1/CV-0092/TCV~
03814. The SSAT performed a ficld walkdown and a limited inspection of the
as-built configuration of the subject valves to verify items such as adequate
clearances between components and the manual remote operators, utilization of
correct hardware, valve location and orientation, heat numbers, and material
traceability. These items were all found to be acceptable. The SSAT also
ncted that the manual remote operators for the subject valves were classified
as non-safety-related Class 9 components per the supplier bill of materials
and HL&P specification L639T50507. In addition, al) engineering and QC
installation inspection records were reviewed and found to be acceptable. It
was also determined that no NCRs were written to document those interferences
because the installation was considered to be in process and non-safety-related.

The SSAT 21so reviewed two NRC Region IV Inspection Reports, 50-498/87-07;
50-499/87-07 dated June 3, 1987 and 50-498-30; 50-499/87-30 dated October 6,
1987, in which this concern had previously been evaluated. The reports indi-
cated that these items were identified by HL&P an the Master Completion List
(MCL) before the time the alleger identified the problem during a tour of the
plant on October 7, 1986. HL&P's SAFETEAM documentation under an HLAP memoran=
dum dated September 25, 1987 also evaluated this issue. The SSAT found that the
rework that corrected the interference problems was not done until after the
alleger's tour of the plant. During the field walkdown, the SSAT also in-
spected several other valves installed in safety-related systems for the
following alleged discrepancies: interferences between remote valve operators
and other components, excessive remote valve extensions, valve inaccessability,
and reversed valve installation. No discrepancies were noted.

$.2.4.3 Conclusion

The SSAT determined that the allegation was substantiated in part because the
interferences had existed between the manual remote operators on the subject
valves and other components. However, these interferences were identified and
documented, and the appropriate corrective action was taken.

5.2.4.4 Action Required

None
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December 28, 1982, paragraph 5.2.1.3 reads, in part, that "all HVAC supports
shall be erected in accordance with HVAC Supports Design Manual (the Cook=
book)...." Addendum 1 to the specifications, dated June 29, 1983, changed
pora?raph 5.2.1.3 to read, in part, that "all HVAC supports and flanged members
shall ve erected in accordance with duct fabricator's drawings reviewed and
released by Bechtel or in accordance with Manual of HVAC Ducts and Duct
Supports...." SCN 9, dated January 28, 1984, further revises paragraph 5.2.1.3
of the specificaions to read "HVAC duct supports shall be installed and i\~
spected in accordance with duct support detail drawings (cut sheets) prepared
by the duct fabricator and accepted by Bechtel Site Engineering." In summary,
the data provided by HL&P documents the evolution from primary reliance on the
cookbook to elimination of the cookbook as a field guide for installation of
HVAC ducts and duct supports. This evolution occurred in just over one year
(December 1982 to January 1984). Since January 1984, al)l HVAC ducts and duct
supports have been erected using cut sheets which show all installation details
and which leave nothing to be interpreted by field personnel.

HL&P also provided computer printouts that listed the completion dates for

HVAC duct installations at STP. For the period from December 1982 to January
1984, very little HVAC duct was installed in Unit 1 and none was installed in
Unit 2. Before December 1982, the major HVAC activity at STP was removal of
duct and supports installed by Brown and Root. In summary, the SSAT determined
that only a small percentage of the HVAC duct supports in Unit 1 were installed
using the cookbook.

The last data package provided by HLAP included a selection of inspection
packages covering inspections of HVAC installations by Ebasco QC. These
reports covered both early duct installations and early inspections. Although
a number of the packages reviewed included rework requirements for the item
inspected, the SSAT determined that all inspection packages indicated tha
inspection of the HVAC installation was done in accordance with cut sheets and
not the cookbook.

5.3.1.3 Conclusion
The SSAT determined that:

(1) The allegation regarding the cookbook was partially substantiated to the
extent that it was confusing. This determination is based on discussions
with NRC resident inspectors, discussions with HL&P personnel, actions
taken by HL&P/Bechtel to eliminate field use of the cookbook, and the
SSAT's independent assessment. The portion bf the allegation that ad-
dresses the possibility that use of the cookbock resulted in unacceptable
installations could not be substantiated. The documentation reviewed by
the SSAT shows that some HVAC duct supports did require rework, but the
root cause of the defects could not be determined; i.e., it could not be
shown that misinterpretation of the cookbook was the cause.

(2) Only a limited amount of HVAC duct supports in Unit 1 was insta)led using
the cookbook for guidance. The majority of HVAC duct supports were
installed in accordance with cut sheets. A1l HVAC duct supports in Unit 2
were, or will be installed in accordance with cut sheets. A1l QC inspec~
tions in Units 1 and 2 were, or will be done, using cut sheets.
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In summary, the SSAT concludes that the HVAC ducts supports for STP Units
1 and 2 were installed in accordance with design.

5.2.1.1 Action Required

None

NUREG-1306 5-27






stated above. The SSAT also determined that in all safety-related appli-
cations there was QC involvement to not only verify that the correct
identification numbers were present but that the correct material was uti-
lized, proper installation was performed (i.e., material fitup), and that
the compatible filler weld material was used. In addition, the SSAT
performed 7ield walkdowns and documentation reviews and did not identify
any abnormalities with HVAC welds, sheet metal materials or fabrication,
and its structural support steel.

(3) This allegation addressed the separation of HVAC ducts from piping,
hangers, conduits, and embedments for seismic considerations. One allega-
tion states that HVAC ducts could be less than the required distances
from piping, hangers, etc. The other allegation states that compliance to
seismic tolerances is indeterminate. There were no specifics about sys-
tems, locations, and tolerances violated, or time frame during which these
situations existed. The allegers were not made available to be inter-
viewed by the SSAT in order to obtain specific data. However, SSAT con-
ducted several field walkdowns during which no instances were identified
where ducts were routed in such a manner that other equipment would inter-
fere with them during a seismic event.

(4) This allegation concerned caulking used to seal HVAC plenums. The alleger
asserted that the caulking used could not withstand the plenum pressure
which resulted in leaks. The SSAT has reviewed the alleger's file at the
GAP office and concluded that the plenums are located in the STP fuel
hand)ing building. Beyond that, no specifics are given, and the alleger
was not made available for interview by the SSAT. However, the SSAT
determined that all MVAC systems for STP Unit 1 have been successfully
tested for proper operation, and any system leaks that may have occurred
have been corrected.

while the SSAT was at STP, an issue pertaining to HVAC duct gasketing
material was raised at Comanche Peak. This gasket material, TREMCO 440A,
was found to be highly flammable. The same material is used extensively

at STP. A separate NRC inspection will be conducted at STP to address this
issue.

(5) This allegation concerned an HVAC damper in the emergency diesel generator
(EDG) building for Ynit 2 that was found to be defective, allegedly the
corresponding damper in the Unit 1 EDG building had not been tested. The
SSAT was unable to determine the damper identification and the alleger was
not made available for interview by the SSAT. However, the SSAT deter-
mined that all Unit 1 HVAC systems, including those in the EDG building,
have been tested for proper operation and found to be acceptable. The
SSAT determined that system testing includes proper operation of all
dampers, including the damper of concern to the alleger.

(6) This allegation addressed ductwork in the EDG building which was signed
off as complete by QC when in fact, it was not complete. The alleger
files reviewed by the SSAT did not contain any specific safety concerns
regarding the above ductwork, and the alleger was not made available for
interview by the SSAT. As a result, the SSAT performed a field walkdown
of all Unit 1 EOG building HVAC ductwork to determine if in fact all HVAC

NUREG-1306 5-29






5.4 Fasteners
5.4,1 Hilti Bolts
5.4.1.1 Characterization of Allegation

It is aileged that Hilti-Kwik concrete expansion anchor bolts were not in-

stalled according to site procedures. An interview was conducted with the

alleger who acknowledged that installation problems with the bolts had been
corrected.

5.4.1.2 Details

The SSAT reviewed STP site procedures for the selection, installation, and in-
spection of concrete expansion anchors. Brewn and Root (B&R) quality construc-
tion procedure CCP-23, "Installation of Safety Related Concrete Expansion Anchor
Bolts," Revision 0, dated October 23, 1979, through Revision 2, dated Septem-
ber 16, 1987, required that a field request for engineering assistance (FREA)
must be prepared whenever expansion anchor bolts are to be used in locations not
specified by the engineering drawings. The procedure refers to the South Texas
Project technical reterence document 5A0195Q010, "Design, Installation, Testing
and Inspection of Concrete Expansion Anchrr Bolts." It states that the

approved concrete expansion anchors to be used are Hilti-Kwik bolts purchased

as safety-related material and they are the only type to be used for permanent
safety-related installations. It further describes the inspection, verifica-
tion, and surveillance and other aspects of construction procedure as related to
installation of expansion anchors.

The SSAT reviewed the current training program used at STP for the instruction
of workers in the installation and inspection of concrete expansion anchor
bolts. Training procedure QCP-2.1, "Indoctrination, Training and Qualifica-
tion of Quality Control Personnel to ANSI N45.2.6 and ASME Section III, Divi-
sion 2 Reguirements," Revision 0, was issued on March 25, 1982. The SSAT was
informed by HL&P personnel that the training program has been implemented from
the beginning of construction and the instruction was provided by the Hilti
staff.

SSAT also reviewed procedure SSP-14, "Stud Anchor Installation and Inspected,”
Revision 0, dated October 25, 1985, through Revision 2, dated December 18, 1987.

SSAT reviewed QTIPS Module IV-4, "Installation and Inspection of Concrete An-
chors," which was used as training material by Ebasco Construction, Inc.
(Ebasco) personne)l who conducted training classes on installation of concrete
anchors. In addition, the SSAT reviewed two project quality assurance sur-
veillance reports dated July 30, 1984, reporting over the period of July 23
through July 26, 1984; these describe the Hilti anchor drilling demonstrations
performed by Ebasco. The reports indicate that drilling of concrete was super-
vised and was not performed in a random fashion.

The SSAT interviewed the alleger by telephone. He stated tt it around June 1985,

he noticed Hilti bolts had been incorrectly installed by unqualified crafts-
people. He also stated that the problems were later corrected.
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5.4.1.3 Conclusion

The SSAT determined that the allegation was not substantiated. The SSAT deter=
mined that craftspeople had been appropriately trained to install the Hilti
anchors and that the QA/QC Program ensured the adequacy of installation. The
SSAT also determined that although the formal training program was introduced
in 1979 by the issuance of procedure CCP-23, "Installation of Safety Related
Concrete Expansion Anchor Bolts," the training of the craftspeople and quality
control personnel was initiated at the beginning of construction,

5.4.1.4 Action Required
None
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5.4.2 Threaded Fasteners
5.4.2.1 Characterization of Allegation

It is alleged that threaded fasteners were manufactured abroad and imported to
the United States, and they were manufactured according to standards that might
have been different from the ASTM and ASME a plicable requirements. Two vendors
were identified as supplying questionable fasteners: Lone Star Screw Company
and Cardinal Industrial Products Corporation.

An interview conducted with two allegers indicated that the fasteners of sus-
picious origin might be found on either Units 1 or 2 high-pressure piping and
equipment. The allegers did not provide more details regarding the location of
questionable fasteners,

5.4.2.2 Details

The SSAT concentrated its review on three issues: (1) what was the effort initi-
ated by Bechtel Energy Corporation (Bechtel) to verify the adequacy of fasteners
procured by Brown and Root, Inc. (B&R) before Bechte)l became the architect/
en?inoer (A/E) 'n 1984, (2) what were the procurement procedures followed by the
original A/E, B&R, and (3) what are the current procurement practices by the
present A/E, Bechtel.

The allegations identified two suppliers, the Lone Star Screw Co., Inc., and
the Cardinal Industrial Product Corporation as being delinguent in supplying
questionable fasteners. These concerns were raised also by Bechtel, during the
turnover review program and by the NRC staff inspections. The Bechtel program
did not include threaded fasteners which were supplied with components of mate-
rials or equipment, nor threaded fasteners purchased by the Bechtel home office.
It concentrated on the threaded fasteners purchased by the job site.

The results of this turnover review effort by Bechtel are summarized in a
Bechtel report entitled "Program for the Verification of the Adequacy of
Threaded Fasteners," dated September 13, 1984, Revision 2.

The program included: sample testing of pertinent attributes of those threaded
fasteners needed for construction but having incomplete documentation; a review
of documentation and generic concerns on threaded fasteners; engineering evalu-
ations of potential concerns identified in the review of documentation; and a
testing program to determine adequacy of fasteners (used or to be used) which
had incomplete documentation and could not be corrected by the vendor. The
program review of documentation identified seven concerns which required fur-
ther clarification. These seven concerns involved three vendors, Lone Star
Screw Company (Lone Star) among them. A generic nonconformance report (NCR)
was generated tn document the concerns with these vendors, the one againsc Lone
Star being NCR BM-00134,

Lone Star provided the requested documentation which resolved all but nine line
items listed on the generic NCR written to document missing test results on
Lone Star purchase orders (P.0.s). The issue was that Lone Star could not find
test results for P.0. 12035, items 40-47 (A-307 bolts), and proof load tests
results for P.0O. 14176, item 4 (A194-2H nuts). In order to verify adequacy of
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these items, samples were sent to Coffer Laboratories for testing. Since all
items (40-47) of P.0. 12035 were of the same heat (207C388), only four samples
needed to be tested. Out of these, item 40 was tested for hardness, and items
41, 42, and 47 for tensile strength. The SSAT reviewed Coffer Laboratories, Inc.
test results: 2777-83, dated July 15, 1983; 2778-83, dated July 19, 1983;
2779-83, dated July 15, 1983; and 2780-83, dated July 19, 1983. These results
provided the raquired information and indicated that the samples were tested
satisfactorily and in accordance with the Coffer Laboratories 1983 QA Svstems
Manual, Revision 4, approved by Bechte! Power Corporation on June 15, 1983,

The SSAT also reviewed Coffer Laboratories Test Report No. 2781-83, dated
August 1, 1983, which states that six nuts were receivea for proof load testing
in accordance with the specification ASTM-A194-82A grade 2H Heavy Hex and were
found to be satisfactory after proof loading.

The SSAT reviewed a memorandum to B. R. McCullough dated July 26, 1983, which
contained the final list of purchase order line items which had been determined
to be acceptable for release to construction. The memorandum states that the
remaining 1ine items (40-47 of P.0. 12035 and 4 of P.0. 14176) which are
currently being tested will be dispositioned by NCR BM-00134. Item 7 of
Attachment 3 to NCR BM-00134 states that items 40-47 of P.0. 12035 are accept-
able and item 9 states that item 4 of P.0. 14176 is acceptable. The SSAT was
informed that during the time of the Bechtel investigation of field purchases
there were some fasteners that had already been installed in the field. Since
all of the P.0.s have been accounted for and all of the material had been found
to be acceptable, the question of whether the item is in stock or on the equip-
ment becomes moot.

Parallel to the investigation conducted by the field office of the adeguacy of
fasteners described above, Bechtel Engineering staff also reviewed the B&R
records for fastener procurements. The SSAT determined that the outcome of
this investigation was that all of the material provided by Lone Star was
found to be acceptable with the exception of items 58, 59, and 62 of P.0.
35-1197-0343. These items required additiona)l testing and records review.

Two NCRs were written against these items. NCR BP-C3364 states that the Lone
Star test reports required the nuts to be ASME Code Section III, SA 194-74
Grade F6 Heavy Hex. However, "F" designation was nonexistent in the 1974 edi-
tion of the ASME Code. This matter was dispositioned because it was found that
1974 5-76 edition of the cuode added the designation “F" to distinguish the
three differen. chemistries for grade 6 material. NCR BP-03765 states that a
cone strip test of 108,750 1b is required. SSAT reviewed the disposition of
this NCR and determined that the nuts were subjected to the required proof

load tests and may be used "as is."

In conclusion, the SSAT determined that all Lone Star material was found to be
accepta-ie and that there was no need to change any hardware,

The SSAT reviewed records pertinent to fasteners purchased from Cardinal. BA&R
purchases were made by the field office as well as by engineering. Bechtel's
review deterniined that there was no record of any purchases by B&R of any

e *eners from Cardinal.
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In 1984, Bechtel representatives visited Cardinal's facilities to evaluate the
impact on material shipped to STP as a result of NRC staff findings relative to
deficiencies with materials supplied by Cardinal. Two questions were raised:
namely, the hardness test utilized by Cardinal (Izod impact method rather thar
Charpy) and stress-relieving temperature being below the minimum required. The
Bechtel trip report recommended that the above questions be subjected to an
engineering evaluation,

SSAT examined NCR BC-00469 which contains resolution of ati identified
deficiencies with Cardina) materials procured for STP. Basically, the NRC
stated that Cardina]l did not provide justification for the heat treatment tem-
perature used on the applicable Cardinal certified material test report (CMTR).
The material in question was manufactured by Sumitomo Shoji Kaisha, Ltd.,
Japan, and the temperature range listed on the CMTR was lower than that speci-
fied by the ASTM specification for A 193-B7 (1040°F vs. 1100°F). Another
problem identified was that Cardinal's customer certifications reports stated
Charpy impact tests had been used, but other supporting documents obtained by
Bechte] indicated lzod impact tests were utilized. In view of the uncertainties
listed above, Bechtel decided to return most of the Cardinal material to the
vendor (shipping notice 3678). Furthermore, Cardinal was requested to provide
amended CMTRs “or the material not returned, consisting of heat Nos. x 107E,
97230, 9423F, 98140, 8724B, and N630B after the required Charpy V-notch testing
has been performed. SSAT examined NCR BC-00469 which signified acceptance and
completion of the tests by QC and also the modified CMTRs ‘rom the Cardinal.

The SSAT interviewed two allegers to try to determi.ie more specific information
regarding the faulty fasteners. The allegers informed the SSAT that some sus-
pect bolts have dual markin?s: one for?od marking indicating the manufacturer
and the other stamped with letter "C," indicating that they were supplied by
Cardinil. The allegers provided the SSAT with several examples of fastener
markings of suspicious origins. The allegers also stated that the fasteners of
suspicious origin might be found on high-pressure piping and equipment on
either of the two units of STP. The allegers did not provide the SSAT with any
more details regarding the location of the questionable fasteners. The SSAT
embarked on an inspection of bolts already installed in the field. ODuring this
effort, the SSAT inspected the following:

(1) Unit I - Fuel Handling Building (FHB)

(a) high head safety injection pump (E1.-29.0 ft)

(b) check valve 1-51-0002C (train C)

(¢) check valve 1-SI-0002B (train B)

(d) motor-operated valve (MOV) 1-SI-MOV-0001B

(e) high-head safety injection valve (pump discharge)

(2) Unit 11

(a) containment charging pump flange (discharge)
(b) positive displacement charging pump (1ine CV2112-A-Al)
(c) heat exchanger 3R191INAX1-ClA
(d) Pacific check valve (penetration room, E1. 34 0 ft)
(e) containment - chemical environment control letdown heat exchanger
(f) component cooling low-pressure line (E1. 57.0 ft) (serial
No. 2312-38)
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(g) residua) heat removal exchanger on compunent cooling water line train
B (E1. 42.0 ft)

During the inspection, fasteners stamped with a letter "C" were observed by the
SSAT, but the forged markings specified by the alleger could not be found. The
SSAT also inspected fasteners in field warehouse and found on them the markings
from Cardinal. The SSAT determined that these fasteners were bought by Guyon
Alloys from Cardinal. Records reviewed by the SSAT indicated that heat num-
bers and NCR BC-00469 identified these fasteners to be from the same P.0.

as those that had been retested because the wrong hardness test was used and a
lower stress-relieving temperature was specified, The SSAT did not observe any
deficiency in documentation reviewed.

The SSAT determined that STP is currently embarked on a testing program of
fasteners in response to NRC Bulletin 87-02. The results of the sampling and
testing of fasteners used at the STP were being reviewed by the NRC staff at
the time of the SSAT inspection. The results of the NRC staff review will be
presented in a separat. report.

5.4.2.3 Conclusion

The SSAT determined that the allegation was substantiated, but because of the
actions taken, all questionable fasteners were identified and al) deficiencies
encountered were corrected.

5.4.2.4 Action Required

None
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5.4.3 Fasteners in Switchgear
5.4.3.1 Characterization of Allegation

It is alleged that fasteners used in the cabinetry of Westinghouse switchgear
were frequently removed and, ultimately, replaced with fasteners from an
unidentified source and had not been approved by the vendor.

The SSAT interviewed the alleger by telephone. During the interview, the
alleger was asked to specifically identify systems or components that were
associated with the concerns. Also, the alleger was asked to identify any
vendor or other specifications that may have been violated by using fasteners
that the vendor did not supply. In each case, the alleger did not respond
directly to the SSAT requests for specific information. Instead, the alleger
agreed to 'show" the SSAT his concerns.

5.4.3.2 Details

The SSAT invited the alleger to come to the STP site and "show" the SSAT his
concerns regarding switchgear fasteners. The alleger came toc the STP site and
proceeded to "show" the SSAT the 13.8-kV, non-safety-related switchgear in the
turbine building of Unit 2. The alleger identified a few missing fasteners
along with a number of examples of poor maintenance. The alleger still did not
state his concerns with respect to switchgear fasteners or any other aspect of
the switchgear., When requested, the alleger was unable to locate the 4 16-kV
safety-related switchgear or, consequently, to identify any safety concerns
with safety-related switchgear.

Independent of the alleger, the SSAT inspected the 4.16-kV safety-related switch-
gear in Unit 1. The SSAT determined that the 4.16-kV safety-related suitchyoar
was supplied by ITE-Gould, and not by Westinghouse. The SSAT did not identify
any missing fasteners in this switchgear, but was unable to determine if the
visible cabinetry fasteners were vendor supplied or not. Subsequently, the SSAT
contacted Brown Boveri Electric (successor to ITE-Gould) and discussed fastener
requirements with the following results. Brown Boveri uses SAE grade 5 fas-
teners (nuts and bolts) throughout its switchgear. However, the only place
grade 5 bolts are actually required is for bolting of bus bars. Grade 5 bolts
are used in other places because it is more convenient to stock only one type

of bolt. However, the SSAT determined that the use of commercial grade bolts

in the remainder of the switchgear in lieu of grade 5 bolts is asceptable.

The SSAT also determined that Westinghouse Electric did supply 480-V ac load
centers and motor control centers. The SSAT contacted Westinghouse and again
discussed the type of fasteners used in Westinghouse load centers and motor
control centers. As with Brown Boveri, the SSAT determined that the use of
commercial grade fasteners in the cabinetry of Westinghouse electrical equip-
ment is acceptable.

After the SSAT's inspection, NRC Region IV personnel conducted a walkdown of
Unit 1 and observed a variety of switchgear fasteners. The NRC regional staff
found different types of fasteners.
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5.4.3.3 Conclusions

The SSAT determined that this allegation was partially substantiated because
different types of fasteners exist in the switchgear. However, the SSAT deter-
mined that the existing fasteners are of sufficient quality to ensure the
integrity of the switchgear, ioad centers, and motor control centers at STP.
5.4.3.4 Action Required

None
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5.5 Welding
5.5.1 Weld Rod

5.5.1.1 Characterization of Allegation

It is alleged that faulty weld rods were used in welding all over the site by
all disciplines for approximately six months and that the flux on this weld rod
was uneven, causing "finger nailing" and "toe nailing." These conditions re-
lating to arc stability could cause porosity and poor quality welds.

The SSAT interviewed the alleger who provided additional information in support
of this allegation as indicated below.

5.5.1.2 Details

The alleged faulty weld rod being referred to was type E6013 (AWS classifica-
tion for high titania, potassium-coated covered mild steel welding electrodes
used in the shielded metal arc welding process). This faulty material was
alleged to have been used under welding procedure specification WP-167, and

to have been utilized for approximately six months to a year, from mid 1985 to
late 1986. The faulty welding electrodes were manufactured by Atomarc an¢ used
by HVAC and other discipline welders. In response to the SSAT reques.s for
information aboul specific locations where the weld rod was used and where
defective welds might be located, the alleger stated that it had been used in
the fuel handling building (FHB), the mechanical auxiliary building (MEAB),

the reactor containment building (RCB), the diesel generator building (DGB),
and the turbine generator building (TGB), at all elevations. The reactor con-
tainment fan cooling system duct patch plates in the RCB were cited as specific
locations where the faulty weld rod was used.

The SSAT reviewed documents relevant to the inspection of this allegation, in-
cluding welding procedure specifications WP-167 and WP-5; weld rod purchase
orders; standard site procedure SSP-30 entitled, "Weld Filler Metal Control";
Situation/Problem Investigation Report S-13, dated September 20, 1985; HL&P's
SAFETEAM records of welding-related allegations; and a 1ist of controlled
welding material reference numbers. On the basis of results from the review
of weld rod purchase orders, the list of controlled welding material reference
numbers, and welding procedure specifications WP-167 and WP-5, the SSAT
determined that type E6013 electrodes had neither been purchased nor required
by the specifications. The electrode types required by WPS-167 are E6010
(high-cellulose, sodium-covered) and E6011 (high-cellulose, potassium-covered),
and the higher strength E7018 (iron powder, low-hydrogen-covered) electrode
was required by WP-5. The SSAT's review of the HL&P's SAFETEAM records and NRC
Region IV inspection reports did not reveal any concerns with the E6010 or
E6011 electrodes. However, several concerns had been expressed regarding type
E7018 electrodes manufactured by Oerlikon Welding Industries. Since the
situation/problem investigation report involving Oerlikon-supplied material
fell within the time frame that the alleger stated faulty weld rod was used at
the STP facility, and because E6013 electrodes appear to have never been used,
the SSAT decided to investigate the use of the Oerlikon-supplied E7018 elec-
trodes and to assess the safety significance of such use.
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From the SSAT review of documentation concerning the Ocrlikon £7018 welding
material, Bechtel Energy Corporation was found to have conducted an extensive
audit of the manufacturing facility or Oerlikon Welding Industries, inc., a
local supplier. After satisfactory results were obtained from the audit,
Oerlikon was added to the approved vendors 1ist. Bechtel subsequently issued
P.0. 14926/BF4946 for 60,000 pounds of 3/32-inch-diameter type E7018 welding
electrode. On July 12, 1985, Bechtel received a partial shipment of the elec~
trodes and began issuing this material from lot 10450 for field use in early
August 1985. HL&P's SAFETEAM documents show that complaints by STP site per-
sonnel of poor quality E7018 weld rod began after the early August 1985 date
when the Oerlikon E7018 electrodes were issued.

Investigation of the complaints by Ebasco welding personnel determined that the
flux coating on some of the Oerlikon E7018 electrodes was not uniformly depos-
ited along the length of the weld wire and coatings were found cracked or broken.
Since the flux coating provides shielding to prevent oxidation of the molten
weld puddle, stabilizes the arc, and provides add’tives to produce the required
material chemistry and mechanical properties, the irregularities discovered

on the flux coating probably would have caused the conditions noted by the
alleger.

The SSAT determined that following additional inspections of the material by
Bechtel, Ebasco, and an Qeriikon Welding Industries representative, it was
agreed that the flux coating on a significant number of rods in lot No. 10450
was unacceptable, thereby warranting return of the lot to the manufacturer. Of
the 20,000 pounds of weld material in the lot, approximately 19,000 pounds were
returned to Oerlikon Welding Industries in late August or early September 1985.

In an effort to determine whether the E7018 electrodes in the unacceptable lot
had been used in place of E6010 or E6011 electrodes for HVAC welding, the SSAT
requested Ebasco to prepare weldments of Lhe same material used in the HVAC
system with two different type electrodes, £6011 and E7018. This was done

to ascertain the typical bead characteristics of each electrode to aid in the
HVAC weld inspections. The welds made with the E7018 electrode show a smoother
?uggace profile than welds made with the E6011 rod (see Figure 5.5-1(a) and
b)).

The SSAT conducted an extensive visual inspection of numerous welds on ducts
and supports in the HVAC system in the MEAB, RCB, DGB, FHB, and the space above
the control room. Although most of the welds had been painted, thereby making
it difficult to fully interpret each of the weldment characteristics, the
visual inspections performed on the welds were sufficient to allow the SSAT to
determine whether the welds were of good quality and appeared to meet design
specifications and AWS Code requirements. In addition, 14 HVAC system support
construction packages were reviewed by the SSAT for dates of final signoff and
complieteness and compared to the filler material issue rezord (FMIR) dates.
Also, the SSAT reviewed the certifications of the welders who performed the
welds on these supports. The SSAT determined that the documents were in order,
the correct welding nlectrodes were issued, and the 'elders were qualified to
weld to both applicable welding procedures, WP-167 and WP-5. The SSAT also
determined that these weldments had been inspected and accepted by the QC
organization.
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(b) Fillet Weld Using E6011 Weld Rod

Figure 5.5-1 Weidments Showing Typical Bead Characteristics
of E7018 and E6011 Weld Rods

NUREG-1306 5-41



5.5.1.3 Conclusion

The SSAT determined that this allegation was partially substantiated because

a welding electrode problem had existed at STP in the time frame of concern.
However, the welding electrode in.volved was E7018, not E6013, and the extent of
the problem was not as widespread as the allegation indicated. The defective
E7018 electrodes represented only a small percentage of the total filler mate-
rial on site, and corrective action had been promptiy implemented to preclude
its widespread use and to identify and repair faulty welds if necessary. Fur-
thermore, the SSAT did not find any evidence of faulty structural welds (where
E7018 is used) during its inspection of STP.

5.5.1.4 Action Required

None
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5.5.2 Weld/Welder Identification Traceability
5.5.2.1 Characterization of Allegation

It is alleged that welds were not stamped with the welder idenrtification number
at the time the weld was completed, but were stamped later by welders who had
not performed the welding and that the procedure for identifying welders who
performed welds does not allow for traceability.

The SSAT interviewed the alleger who provided additional information, as indi-
cated below, in support of this allegation.

5.5.2.2 Details

The alleger identified the concern to be with the structural welding in the
HVAC system. Specifically, the HVAC welding in the mechanical and electrical
auxiliary building (MEAB) was supposed to have instances where completed welds
did not have the proper welders' identification stamps affixed. If the con-
struction traveler packages did not indicate that the welds had been accepted
by QC, the welds were ground out and the structure rewelded. However, in some
instances, welds were stamped with welders' identification stamps according to
filler material issue records (FMIRs) used to document the withdrawal of weld
rod from an issuing staticn. According to the alleger, welders' identification
symbols were stamped on welds by matching the dates on the FMIRs to dates that
welders worked in the areas of the unstamped welds. Thus, it was alleged that
the right stamp was rot necessarily placed on the right weld. The time period
cited by the alleger was between late 1983 and 1986.

The SSAT found from the records of HL&P's SAFETEAM investigations that eight
cases of alleged loss of weld/welder identification traceability had been decu-
mented during the time period cited by the allegers. The SSAT reviewed NRC
Region IV Inspection Report 50-498/86-38 that documented the findings of
investigations performed by the HL&P's SAFETEAM and found that problems with

QC procedures for inspection of structural steel had existed in 1984. As noted
in the inspection report, the QC procedures at that time required each QC
inspector to perform two in-process inspections per day and all final inspec~
tions of completed work. However, because of the 30-to-1 craft-to-inspector
ratio that existed, considerable delays in QC inspections may have also con-
tributed to allowing the condition to take place and to the delay in the prompt
identification of this situation.

Relevant to the allegations, the SSAT reviewed documents that are presently
being used in the control of the welding program. These included (1) standard
site procedure SSP-30 entitled, "Weld Filler Material Control"; (2) quality
control procedure QCP-9.4 entitled, "Verification of Weld Filler Material Con-
trol"; and (3) quality control procedure QCP-9.5 entitled, "Weld Inspection
(AWS)." The SSAT found these procedures to have adequate controls to alleviate
the area of concern with welder traceability to completed welds and for the
inspection of this and other attributes by the QC organization.

The SSAT performed a walkdown of the HVAC system in the areas where the con-

cerns were identified to ascertain if the corrective actions taken to resolve
the condition were adequately implemented. As part of this inspection, the
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SSAT reviewed the associated drawings, FMIR, traveler packages, welder certi-
fications, and stamps for HVAC welding on the ducts and supports for comparison
with the field condition. The SSAT did not find any discrepancies that would
indicate that a loss of weld/welder identification and traceability presently
exists.

5.5.2.3 Conclusion

This allegation was partially substantiated because problems with QC procedures
in 1984, as documented in NRC Region IV Inspection Report 50-498/86-38, estab-
lished the possibility that some of the HVAC structural welds may have been
marked with the wrong welders' stamps and, in that sense, the proper welc/
welder identification may be lost. However, on the basis of the walkdown and
review of documents related to the HVAC system performed by the SSAT, the loss
of weld/welder identification was not evidenced. Since the welds are required
to be inspected at a minimum by visual examination, assurance of their struc-
tural integrity was provided and documented. Wrong markings do not affect the
structural integrity of welds. The SSAT concludes that this concern has been
satisfactorily resolved.

5.5.2.4 Action Required

None
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5.5.3 Welder Certification
5.5.3.1 Characterization of Allegation

It is alleged that welders were not certified in accordance with the applicable
standards, and the process used by HL&P to renew welder qualifications is in
violation of ASME and AWS requirements. Also, it is alleged that welder quali-
fications were renewed by reviewing the filler material issue records rather
than by verifying .hat the welder had actually performed welds with the specific
process. Furthermore, it is alleged that Intermech welders (welders who worked
for the HVAC con.ractor) were not required to pass any welding tests.

5.5.3.2 Details

Since specific information pertaining to the actual welders involved was not
available, the SSAT evaluated the welder performance qualification program.

This was supplemented with a review of the deticiency reporting systems for
evidence that the condition had been previously identified or that problems with
weld quality were caused by inadequate welder qualification.

The SSAT reviewed NRC Region IV Inspection Report S0-498/87-07 which documented
that a problem had existed relative to the failure to meet the requirements on
welder performance qualifications procedures. This inspection report detailed
the specific actions taken to correct the deficient conditions that were
addressed in management corrective action requests (MCARs) 19 and 20. Based

on these MCARs, the standard site procedures SSP-18 and SSP-30 were revised to
better control the verification of welder qualification before the issuance of
filler material and also before the actual start of the weldment. Additionally,
the installation contractor, Ebasco Construction Inc., performed a surveillance
of approximately 23,600 ASME welds to determise which welds were completed by
qualified welders. Approximately 40 instances where welds were or could have
been made by unqualified welders were noted and corrective action was taken.
The SSAT determined that subsequent QA surveillances in this area show that
this problem has been resolved.

Both ASME Code Section IX and AWS D1.1 require the requalification of a welder
or welding operator if the individual has not used the specific welding process
within the previous 3-month period. This may be extended to 6 months if the
welder has been shown to have utilized another process during that period.

The SSAT reviewed SSP-31, entitled "Welder Qualification," and found that these
requirements had been included. In addition to the inspections that are re-
quired by other procedures to verify before the welding that the welders are
qualified, SSP-31 provides the requiremerts for the completion and control of
the welder certification status sheets. The evidence to ensure that the welder
has performed the specific welding process within the required period, for
evidence to support the continued qualification, is based on the in-process
surveillance of the work at least once every 3 months or, alternatively, from
the data on the filler material issue records at least twice every 3 months.
Either of these methods is performed by the welding superintendent, who is
required to cempile and maintain the data.

With regard to the lack of qualification on the part of Intermech welders, the
SSAT reviewed the contractual requirements imposed in this area and evidence
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that the commitments were baing met. The SSAT found that the contract required
that welding be performed tc the requirements of AWS D1.1, "Structural Weiding
Code," and AWS D9.1, "Specification for Welding Sheet Metal," which provide
specific information on the performance qualification testing and certification
of welders. These requirements were incorporated into Intermech QC instruction
QCI-STP-009, entitled "Welder Qualification," with references to quality field
procedure QFP-9.001, entitled "Contro)l of Welding Process." The compliance
with the requirements was determined to be acceptable based on audits and sur-
veillances in this area conducted by HL&P and Bechtel. The welder performance
qualification tests were conducted and the records were maintained as required.
The SSAT found no evidence of poor workmanship on HVAC welds that would serve
as evidence of the lack of qualification of the Intermech welders.

The SSAT review of (1) procedures and certification documents that are pres-
ently utilized in the control of the welder performance qualification program,
and (2) selected welder performance qualification (WPQ) records and status
sheets found that the program is in accordance with ASME Code Section IX and
AWS D1.1 requirements and is being adequately administered. Additionally, the
visual inspections of the welding on the HVAC system did not support a finding
that the welders were not adequately qualified.

5.5.3.3 Conclusion

The SSAT determined that the allegations were partially substantiated because
documentation of problems with welder qualification had existed as identified
in NRC Region IV Inspection Report 50-498/87-07 and STP management corrective
action reports. However, corrective actions were initiated and implemented by
Ebasco to correct the program deficiencies and perform surveillance inspections
of welds. The SSAT found the present program for welder qualification and
renewal to be satisfactory.

§5.5.3.4 Action Required

None
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5.5.4 Weld Rod Accountability
5.5.4.1. Characterization of Allegation

It was alleged that weld rod was not accounted for as required by code and by
the Quality Assurance organization and that welders would get rod from other
welders,

5.5.4.2 Details

Since specific information was not available, the SSAT reviewed the program and
documantation utilized at STP for the control of weld filler materials. In
addition, the SSAT reviewed previous indications for whether a probiem had
existed in this area and if the corrective actions taken were adequate; the
SSAT did this by evaluating NRC inspection reports and HL&P's SAFETEAM records.

The SSAT reviewed standard site procedure SSP-30, Revision 1, entitled "Weld
Filler Material Control." This procedure applied to all welding filler mate-
rial controlled and issued by Ebasco Construction, Inc., and delineates the
methods and responsibilities for the proper storage, distribution, return, and
disposal of these materials. This procedure also provides the responsibilities
and inspection requirements to ensure that the system is being properly imple-
mented. The documents revirwed were found to be acceptable and were in accor-
dance with ASME and AWS code requirements as specified by the QA Program.

The SSAT reviewed the NRC inspection effort related to the evaluation of the
welding program at STP from the period of January 1983 to ihe present. During
this review, the SSAT found several allegations that were described in NRC
Inspection Report 50-498/86-38 and 50-498/87-07 documenting problems related
to inaccurate information on the filler material issue records (FMIR) and the
use of welding material on other than the assigned jobs. Although the problem
with the FMIRs was found to be substantiated, it involved improper approval
authority rather than th: usage of incorrect filler material in the specified
weldments or on other weldments. In the evaluation of the issue of filler
material being used on other than the assigned job, the HL&P's SAFETEAM could
not determine that the problem had occurred but concluded that the potential
could exist. Adequate corrective action was taken with the FMIRs by restrict-
ing the review and approval authority to fewer individuals and by providing
closer QC review of the issuance of filler material until the program was
found to be properly functioning.

In the area of weld rod being used on other than the assigned jobs, the SSAT re-
viewed the HL&P assessment and found that the FMIRs, although used to document
the withdrawal of filler material from an issuing station, are not the primary
records to verify and document that the correct weld rod was used in a par-
ticular joint. The primary record for this purpose was the process data check-
lists for ASME welding or the structural welding inspection report. These
records 1ist, as required, the weld rod type and heat number, the weld proce-
dure, the welder identification, and the QC personnel who observed the appro-
priate inspection attributes. Standard site procedures SSP-18, Revision 5,
entitled "General ASME III Welding Reguirements," and SSP-16, Revision 3, enti-
tled "General Structural Welding Requirements," were found to adequately control
the implementation of the requirements and prevent the use of incorrect filler
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material in a particular application. The SSAT reviewed the completed check-

lists and inspection reports for selected weldments and found the information

to be satisfactory. Also, the inspection of actual weldments did not indicate
that incorrect filler material types were used in the weldments.

5.5.4.3 Conclusion

The SSAT determined that the allegation was partially substantiated because
documentation of the failure to properly implement procedures for completion of
the FMIRs had existed. As determined by the previous NRC and SAFETEAM evalua-
tions, it could not be substantiated that filler material was actually utilized
in welds other than that specified on the FMIRs. The SSAT found that adequate
corrective action was taken with the preparation of the FMIRs. The SSAT also
found that the existing procedures and inspections were found to provide ade-
quate assurance that the correct material types were used in the applications
and the weldments were properly made.

5.5.4.4 Action Required

None
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(3) Raychem sleeves were not properly heated for the specified time duration
causing an ineffective seal of the splice.

(4) Minimum bend radius (MBR) violations. MBR is the smallest radius to which
a cable is permitted to be bent for a permanent installation. The cable
manufacturer furnishes the MBR values (usually about 4 to 5 times the
diameter of the cable). If a cable is bent below the MBR, permanent de-
formation may occur in the individual cable strands.

Between September and October 1987, STP QC inspections at the site identified
more violations of MBR and an additional problem that was not previously con-
sidered relating to cable splice bolting hardware. In some situations, bolted
connections are used to splice two conductors terminated with lugs. The prob-
lem occurs when the cable lugs are bolted together using a washer with a hole
wider than the lug tang (tongue). The oversized washer hole does not allow
the lug mating surfaces to make proper contact and as a result, it may create
hot spots which could result in cable deterioration.

On COctober 1, 1987, stop work notice (SWN) F-02 was issued to Ebasco to stop
Raychem installation activities after a surveillance identified thet a Raycliem
installation in Unit 2 electrical penetration 361 did not meet a specified
overlap requirement. The overall sleeve was required to overlap a shim by at
Teast 1/4 inch. The SSAT determined that both the craftsman who installed the
splice and the QC inspector who accepted this nonconforming condition had re-
ceived and passed the previously established training requirements specified in
standard site procedure SSP-55. "Corrective Action Reverification Record

No. 071," dated November 4, 1987, documented the corrective actions taken for
SWN F-02. In record 071, Ebasco committed to utilize authorized construction
and QC personnel who had successfully completed the mandatory site retraining
program and were recommended by their appropriate level of management.

The SSAT independently observed Raychem installation activities in progress at
elevations 80 feet and 29 feet in the Unit 2 auxiliary building and determined
the following:

(1) On the basis of the interviews conducted by the SSAT, the electricians and
QC inspectors performing the work were knowledgezble about the installation
requirements.

(2) The Raychem splicing kits being utilized matched the description specified
by the field engineers.

(3) The Raychem kits were identified by lot number which could be traced to
their procurement.

(4) Of the two installations chosen for examination (one was a parallel splice
of a 14 AWG size conductor to a 18 AWG size conductor with a shim and the
other was a butt splice with no shims required), both were found to be
prepared in accordance with the applicable instructions and were found
acceptable by the SSAT.

(5) Micrometers used to measure the diameter of the cable conductors had current
calibration status.
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(6) The termination inspection record adequately documented the appropriate
verifications by the QC inspector.

The SSAT alsc examined the splices on the inboard and outboard sides of electri-
cal penetration EPA-17 on STP Unit 1 (see Figure 5.6-1(a) and (b)). Addition-
ally, two terminal boxes in the Unit 1 reactor containment building were opened
and the SSAT inspected the Raychem splices. The SSAT observed the following
items and found them to be acceptable:

(1) The outer surfaces of the sleeves were smooth and glossy.

(2) Adhesive was visible at each end of the adhesive-coated parts on each
splice.

(3) Wwhere shims were used, the outer sleeves overlapped the shims.

(4) No splitting, blistering, or cracking of the outer shrink cleeve was
observed.

No adverse findings were identified by the SSAT. Following the visual inspec-
tions, the SSAT examined the inspection records for the EPA-17 splices. The
inspection record for one cable splice could not be located. STP staff subse-
quently determined that this cable was not included in the reinspection program
because Ebasco had not listed this cable as one having a Raychem splice.

HL&P on its own initiative performed a complete reexamination of Raychem
splices in Unit 1 to verify that problems similur to the unreinspected Raychem
splice in electrical penetration EPA-17 do not exist in the plant. The results
of this effort were recently reported to the NRC and are discussed in Section
5.6.1.2.2, which follows:

5.6.1.2.2 Subsequent Actions

Pursuant to 10 CFR Part 50,.55e, HL&P notified the NRC on March 1, 1988 that six
Raychem cable splices were installed incorrectly. Two members of the SSAT
visited the STP facility between March 4 and March 8, 1988, to review the sig-
nificance of these findings, determine the root cause, and assess the generic
implications.

The SSAT determined that 91 (of approximately 2300) Raychem splices were identi-
fied as having been excluded from earlier reinspections performed by HL&P. As

a result of a reiaspection of the 91 splices, 3 were identified as needing re-
work and another 3 splices were identified as marginal. The SSAT determined
that all 6 splices had been reworked by HL&P.

The SSAT found that HL&P's program for reinspection of Raychem splices involved
obtaining a computer printout of installed cables, pulling the completion records
of these cables, and manually sorting the records to determine what cables had
Raychem splices installed and required reinspection. Records that did not in-
clude any reference to Raychem splices were classified 'not applicable" (NA)

and placed aside. All other records (that included reference to Raychem splices)
were used tn develop a reinspection 1ist for Rezvchem splices. The reinspection
1ist was also developed manually.
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(a)

(b)

Figure 5.6-1 Raychem Splices
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were resolved correctly. However, the electrical panel internal cable separa-
tion reinspection effort needed some explanation. The SSAT determined that
five panels were not included in the initial reinspection. These five panels
were not included in the original computer data base used to identify all elec-
trical panels that contained cables from multiple trains. The SSAT found that
four of the panels were not in the data base at the time of the reinspection
because the installation of the equipment in the panels was not completed or
the panel equipment was being modified. The remaining panel had been modified,
but the identifier in the data base signifying that it contained cables from
multiple trains has not yet been updated. The above justifies acceptably why
the five panels were not included in the initial reinspection.

The SSAT determined that subsequent to the electrical panel internal cable sep-
aration reinspection, each of five remaining panels had also been reinspected
for adequate separation and they had been found acceptable.

In addition, the SSAT inspected one of the five panels which was not included
in the initial reinspection to confirm the adequacy of the reinspection effort.
The SSAT determined that the installation complies with the specified cable
separation criteria for multiple train cables.

5.6.1.3 Conclusion

The SSAT determined that this allegation was substantiated. Three improperly
installed Raychem splices were found and replaced by HL&P while investigating
this allegatior. Three other splices were determined to be of marginal
quality and were reworked.

HL&P also discovered that 91 splices had failed to be reinspected during HL&P's
corrective reinspections for splices. The SSAT has inspected these corrective
action programs in detail to determine the cause for these omissions. The SSAT
conc'udes that they were caused by personnel errors in the use of the computer
tra_king system for electrical components and by errors (during manual entries)
made in transferring data between tracking systems. On the basis of the SSAT's
review of corrective action programs used by HL&P for other reinspections in the
electrical as well as in other construction disciplines, the SSAT concludes that
these omissions are unique to the Raychem splices reinspection and are not
generic to other corrective action efforts at STP.

5.6.1.4 Actions Required

The SSAT has reviewed HL&P's findings related to the reinspection of Raychem
splices. The failure to include all splices in the previous reinspection program
indicates the need to revise the existing procedures to ensure that future cor-
rective action initiatives involving all construction disciplines are complete
and accurate. The corrective action program procedures involving all construc-
tion disciplines need to be modified to include verification of the input infor-
mation used to ensure its completeness and correctness. The procedures should
also require documentation of completed reconciliation of all items identified

as potentially and actually being deficient, and their verification should be
included in corrective action procedures and processes.

Before ascension from 5% power for Unit 1, HL&P shal)l complete all modifications
concerning the corrective action program implementing procedures in accordance
with the above discussion.
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Before loading fuel into Unit 2, HL&P shall complete a reexamination of Raychem
cable splices using the revised corrective action program implementing preccedures
and perform all corrective hardware and software actions found to be necessary.
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5.6.2 Reactor Coolant System Instrumentation
5.6.2.1 Characterization of Allegation

It is alleged that the valves in the instrument sensing 1ines on the section of
the reactor coolant system loop between the steam generators (SGs) and reactor
coolant pumps (RCPs) should have a double valve configuration instead of the
installed single valve configuration.

5.6.2.2 Details

The SSAT reviewed the piping and instrumentation diagram provided in the Final
Safety Analysis Report (FSAR) and the corresponding installation drawings for
the reactor coolant flow transmitter.. The SSAT walkdown verified that the
installation was in accordance with the FSAR and drawings. Additionally, the
SSAT determined that Lhe nuclear steam supply system (NSSS) supplier, Westing-
house, specified that only one root valve was necessary, and that this instal-
lation was consistent with ASME Code Section III requirements.

5.6.2.3 Conclusion

The SSAT determined that this allegation was not substantiated. The SSAT con-
cludes that the configuration of the reactor coolant flow transmitter sensing
lines met the ASME and Westinghouse requirements.

5.6.2.4 Action Reqguired

None
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5.6.3 Incore Instrumentation Guide Tubes
5.6.3.1 Characterization of Allegation

It is alleged that, during construction activities in the Unit 1 reactor contain-
ment building, weld splatter fell on the incore instrument guide tules connecting
the stubs under the rvactor pressure vessel (RPV) and the seal water table and
nonconformance reports were not written to document this problem.

5.6.3.2 Details

To ascertain the as-built condition of the incore instrumentation guide .ubes,
the SSAT visually inspected the tubes connecting the stubs under the Unit 1 RPV
and the seal water table. The SSAT observed no weld splatter on these lines
(see Figures 5.6-2(a) and (b) and 5.6-3 (a) and (b)).

The SSAT determined that nonconformance reports are not required to document
installation deficiencies identified in-process before inspection. Thus, if

the condition existed at that time, the condition could be corrected without
such documentation being necessary.

5.6.3.3 Conclusion

The SSAT determined that this allegation was not substantiated because the
as-built configuration and condition of the incore instrumentation guide tubes
were acceptable.

5.6.3.4 Action Required

None
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5.6.4 Flexible Conduit Bend Radius
5.6.4.1 Characterization of Allegation

It is alleged that flexible metallir conduit was bent to form a radius that was
below the minimum bend radius (MBR) permitted in seven inctances. The SSAT
interviewed the alleger who indicated that the seven concerns had been brought
to the attention of HL&P's SAFETEAM.

5.6.4.2 Details

Flexible metallic conduit (FMC) is utilized to enclose and protect electrical
cables from damage (see Figures 5.6-3(a) and (b) through 5.6-5(a) and (b)). At
STP, FMC with a diameter of 1 inch was generally used. MBR refers to the
shortest radius to which an electrical cable may be bent to prevent injuring the
cable. This is usually specified to be five times the actual cable diameter.
When a cable is enclosed in FMC, the bend radius of the FMC should not be shorter
than the MBR of the installed cable. Cablec bent below their MBRs may cause
permanent deformation of the conductors, e.g., some strands may break.

The SSAT understood that the alleger had identified to HL&P's SAFETEAM specific
locations where the bending of FMC had violated the established MBR criteria.
During the inspection, the SSAT compared infurmation provided concerning these
specified locations and to the documentation prepared by the HL&P's SAFETEAM.
The SSAT determined that all concerns were documented with appropriate disposi-
tions in the HL&P's SAFETEAM report dated October/November 1986. The following
are the details of the concerns:

(1) At elevation 6 feet in room 103 of the reactor containment building (RCB),
Unit 1, the bend radius of the 1-inch-diameter FMC with identification tag
NIXC2BRS853 and running to junction box SC 3655 was 3 inches. The cable
inside the flexible conduit had an MBR of 1.8 inch, Therefore, the in-
stallation was found acceptable.

(2) At elevation 11 feet in RCB, Unit 1, the FMC identified as NIXCOBX286 had an
installed bend radius of 1.5 inch. The allowed MBR of the enclosed cable
was 1.1 inch. Therefore, the installaticn was found acceptable.

(3) At elevation 31 feet in the Unit 1 mechanical and electrical auxiliary
building (MEAB), room 106A, the conduit leading to a Limitorque-type
motor-operated valve was in a passageway and could be potentially damaged.
This installation had been inspected and NCR CE05256, dated December 12,
1986, identified that the permanent identification tag was damaged and
the flexible hose was broken. The tag was replaced and was verified to
be acceptable on April 21, 1987. Design change notices (DCNs) 4 and 5
were initiated to rotate the valve actuator by 180° to remove it from the
passageway. The valve is scheduled to be rotated during the first refuel-
ing outage.

(4) At elevation 10 feet in room 035 in the MEAB, Unit 1, the bend radius for
an FMC on instrument DICB-TSH-00240 was found to be 4 inches. This condi-
tion was dispositioned and found acceptable, since the MBR of the cable
within the conduit was 1.8 inch.
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(b) Just Below Reactor Vessel

Figure 5.6-2 Incore Instrumentation Guide Tubes
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Figure 5.6-3 Flexible Conduit Installation Reviewed by
SAFETEAM-Dispositioned Use As Is
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(a) Installation on Solenoid Valve - Cable Bend
Radius Not Violated

(b) Installation to Limit Switch - Cable
Bend Radius Not Violated

Figure 5.6-4 Flexible Conduit Installations With Apparent
Bend Radius Violations
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(b) Flexible Conduit to Instrumentation Unit 1 Containment

Figure 5.6-5 Typical Acceptable Flexible Conduit Installations
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(5) At elevation 10 feet in room 035 in the MEAB, Unit 1, the flexible conduit
on instrument CICV-TSH-00235 was found to have a bend radius of 6 inches.
The engineering disposition found this to be acceptable since the MBR of
the cable was 1.8 inch.

(6) At elevation 19 feet in room 0798 in the MEAB, Unit 1, the flexible conduit
on limit switch NICV-2SC-0201, which is in a non-safety-related system,
had a bend radius measured to be 1.25 inch. The engineering disposition
found this unacceptable because this was less than the MBR of 1.8 inch
specified for the cable. This item had been entered in the STP Master
Completion List for corrective action.

(7) The flexible conduit to microswitch CV02 NICV-FCV-202 in room 079A at
elevation 12 feet in the MEAB, Unit 1, was found to have a bend radius of
3 inches. The engineering disposition determined this to be acceptable
since it was above the MBR of 1.8 inch for cable code C-N 312 within the
conduit.

The SSAT walked down several elevations in the reactor containment building,
Unit 1, to inspect the adequacy of bend radius of FMCs. The SSAT observed FMCs
installations used to protect cable runs which were routed from rigid conduits
or junction boxes to individual components.

The SSAT identified two connections that appeared to violate the MBR require-
ment. The bend radius of the conduits containing cables identified as
A1SI03CISJ and B1SI22C1WA were measured to be 3 inches. The SSAT verified the
diameters of these cables and determined that the MBRs of the cables were 1.8
inch and 2.3 inches, respectively. Therefore, the SSAT considered these in-
stallations satisfactory.

5.6.4.3 Conclusion

The SSAT determined that some of the allegations were substantiated because
several MBR violatio.s existed. However, HL&P's SAFETEAM had documented these
concerns and corrective actions had been initiated or were properly scheduled
for future correction.

5.6.4.4 Action Required

None
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5.6.6 Electrical Cable Separation
5.6.6.1 Charaterization of Allegation

It is 21)eged that cables were installed without adherence to the minimum separa-
tion criteria between safety-related (SR) and non-safety-related (NSR) cahles.

No specific det ils about the locations or components of alleged deficiencies
were given to Sy/...

5.6.6.2 Details

The SSAT reviewed the established requirements for the identification and sep-
aration of cables described in standard site procedures SSP-27, "Installation
of Electrical Cables," and SSP-28, "Installation and Inspection of Electrical
Raceway and Supports." Additionally, these procedures were supplemented with
further details in SSP-26 (t), "Termination <f Electrical Cable"; SSP-27(t),
"Installation of Electrical Cable"; SSP-28(E), "Raceway"; and construction site
procedures CSP-8, "Cable Terminations and Splices"; CSP-19, "Safety and Non-
Safety Related Cable Pulling"; and CSP-43, "Installation of Electrical Raceways
and Hangers." The SSAT found these procedures satisfactory. Furthermore, the
separation distances that are required to be maintained between color-coded race-
ways were found to be indicated on the installation drawings.

In the absence of specificity, the SSAT conducted a document search to ascertain
whether similar problems in this area were previously identified by HL&P or NRC.
The SSAT determined that an NRC inspection was conducted by a construction as-
sessment team (CAT) between October 21 and November 22, 1985. Results of this
inspection is documented in Inspectior Report 50-498/85-21 and 50-499/85-19,
which identified cables that were being installed without adequate separation.
As a result of this finding, HL&P initiated an investigation t. determine the
extent of the problem and provide resolution. Corrective action report (CAR)
434 was generated to document ali *he activities required to resolve this prob-
lem. The SSAT reviewed CAR 434 and determined that inadequate cable separation
occurred in areas where cables were routed in the transition from raceways to
equipment and termination cabinets. Cable separation violations occurred
because the cables were not enclosed in metal conduit.

walkdown inspections were performed ty the HL&P QA organization to verify the
implementation of cable separation requirements. In addition, HL&P conducted
training courses for craftsmen, QC inspectors, and other individuals associated
with this activity. The SSAT reviewed general surveillance reports SH-1025,
SH-1050, SH-1067, SH-11)8, SH-1149, SH-0946, and SH-2400 which document the
results of HL&P QA walkdown inspections. Finally, the SSAT reviewed audit
report G54-701, dated Februarcy 10, 1987, which verified among other things,
that cable separation was now being properly maintained during the installation
of electrical cable.

The SSAT also walked down several elevations in the Unit 1 reactor containment

building, cable spreading room, and essential switchgear room in the auxiliary
building, and observed no violations of the separation criteria.
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5.6.7 RCS Flow Transmitters
5.6.7.1 Characterization of Allegation

It is alleged that reactor coolant system (RCS) flow transmitters were removed
after their installation had been inspected and approved.

The SSAT interviewed the alleger who provided additional information, as indi-
cated below, in support of this allegation.

5.6.7.2 Details

The SSAT found from the alleger that during construction of STP, three of the
transmitters used in the flow circuit of the RCS were removed to allow other
equipment to be installed. The alleger stated that the instruments and their
associated hardware had been installed and inspected and were considered "ASME
documented” installations. When it asked what had become of the removed trans-
mitter assemblies, the SSAT learned that in all cases the alleger stated that
they were satisfactorily reinstalled and reinspected.

The alleger was concerned that once a piece of equipment was installed, it should
resain in place and not be disturbed. However, during construction of a facil-
ity as large and as complex as a nuclear power plant, it is sometimes necessary
to remove equipment to facilitate installation, removal, or repair of other
items. As for the matter of allowing such activities, it is most likely to be

a matter of convenience or inconvenience to have to perform the same activity
more than once. What is essential is that the system, component or structure

is installed correctly and functions properly before plant startup.

5.6.7.3 Conclusion

The SSAT determined that this allegation was not substantiated. The SSAT deter-
mined that the RCS flow transmitter assemblies were installed, inspected, and
tested satisfactorily.

5.6.7.4 Action Required

None
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5.6.8 Radiation Protection for Liquid Wast.: Processing System Panel
5.6.8.1 Characterization of Allegation

It is alleged that pipes and instrument tubing connected to a liquid waste
processing system (LWPS) panel might be cross-connected in such a manner that
radioactive 1iquids could be introduced into the panel. The panel does not
provide adequate radiation protection or shielding to prevent personnel from
becoming contaminated.

The SSAT interviewed the alleger who clarified the concern as indicated below.
5.6.8.2 Details

The concern was that during repairs or maintenance the pipes and instrument
tubing leading from pumps and other equipment in the LWPS could be cross~
connected with lines containing radioactive substances. These radioartive sub-
stances would then be allowed to enter monitoring and control panels which are
located outside a shielaed room and were not designed to prov de radiation
shielding to workers using them.

The SSAT determined during a walkdown of the area involved that pipes, tubes,
and other mechanical components are installed in such a manner that would not
allow them to be cross-connected with lines containing radiocactive substances.
5.6.8.3 Conclusion

The SSAT determined that this allagation was not substantiated.

5.6.8.4 Action Required

None
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5.7 Civil/Structural

5.7.1 Cracks in the Fuel Handling Building (FHB)
5.7.1.1 Characterization of Allegation

It is alleged that there is a crack in the concrete basemat of the fuel han-
4'ing building. The SSAT was given no other particulars about this allegation.

5.7.1.2 Details

Because of lack of specificity regarding the unit in which the alleged cracks
were located, the SSAT reviewed 54 concrete pour records for the basemats of the
fuel handling buildings (FHBs) for Units 1 and 2. From these 54 pours, 3 had
unacceptable slump tests and 3 did not have the required air and temperature
measurements taken. However, all of the reviewed records indicated that the
miaimum required compressive strength of 4000 psi had been met. Furthermore,
the SSAT inspected all floors in both FHB units, at elevations -29.0 feet,

4.0 feet, and 30 feet, and no evidence was found that would indicate that the
structural integrity of the building is questionable.

The SSAT reviewed Inspection Report 50-498/77-04, dated March 23, 1977, pre-
pared by NRC Region IV personnel, which disclosed that cracks were observed in

a Category I wall of the FHB. The report states that the cracks in the Cate-
gory I wall were typical of normal concrete shrinkage cracks and could not be
related to any unusual behavior of the material. The in:ection included a
review of concrete pour records which did not reveal any indication of defective
concrete, aggregate, or water contaminated with chemicals which might degrade
the structural integrity of the FHB. Also, a 100 percent inspection of all con-
crete slabs on soil did not reveal any cracks.

5.7.1.3 Conclusion
The SSAT determined that this allegation was not substantiated.
5.7.1.4 Action Reguired

None
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5.7.2 Backrill
5.7.2.1 Characterization of Allegetion

It is alleged that the tests on the backfill material that was placed east of
Unit 1 mechanical and electrical auxiliary building (MEAB-1) were not conducted
in accordance with the requirements of the governing specifications. The
material failed the tests and was not retested.

5.7.2.2 Details

The SSAT reviewed the records of backfill placement for the area east of the
MEAB-1 mace between August 20 and September 3, 1986 and also reviewed the
associated soil laboratory tests performed by the Pittsburgh Testing Labora-
tory. The requirements and acceptance criteria for soil backfill are contained
in Bechtel construction specification 5Y069Y50043, "Structura)l Excavation and
Backfill," Revision 12, dated February 21, 1986, and the Ebasco quality contro)
procedure 10.10, Revision 5. The SSAT review of records indicated that all
four backfill placements had been recompacted until the relative density reached
a minimum of 80 percent as specified in Section 7.8.13 of the specification for
Category I fill. This relative density is in compliance with the American
Society for Testing and Materials (ASTM) specification D2049. The ASTM speci-
fication also requires that for each four in situ relative density tests con-
ducted, one sieve analysis (per the requirements of ASTM D422) was sampled from
the same location.

The SSAT reviewed two reports of soil uniformity and the coefficient of unifor-
mity for the back, 11 in question. In both cases, results exceeded the re-
quirements specified in Section 6.2.2 of the specification.

In addition, the SSAT inspected the area of alleged concern and did not observe
any indications of degradated subsoil.

The SSAT also reviewad 14 germane backfill inspection reports dated August 20,
1986 through September 9, 1986 and the following associated Pittsburg Testing
Laboratory (PTL) Reports:

15 in-place density test by sand cone method reports
5 minimum/maximum density determination reports

. 4 coefficient of uniformity reports

. 5 sieve analysis reports

The SSAT review found that the uniformity coefficient on the PTL uniformity
reports referred to an unrelated ASTM specification, D2487-69, instead of to
ASTM D653. The SSAT determined that this was a typing error and the correct
testing had been performed. This matter was brought to the attention of onsite
PTL personnel who subsequently corrected the documentation error.

The SSAT was also informed that another area of concern was the backfill placed
west of the fuel handling building, Unit 2 (FHB-2) on August 15, 198F at eleva-
tion 26.0 feet. Eight backfill packages pertinent to that time and location

were reviewed. The area reviewed covered the backfill from elevation 24.0 feet
to elevation 26.5 feet, which is the top elevation for the backfill west of the
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FHB-2. The SSAT determined that all tests were performed satisfactorily and
the results did not indicate any problems.

In addition, the SSAT inspected the area of alleged concern and did not observe
abnormalities that might indicate degradation of the subgrade soil strata.

5.7.2.3 Conclusion
The SSAT determined that this allegation was not substantiated.
5.7.2.4 Action Required

None
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5.7.3 Cutting of Reinforcing Bars (Rebar)
5.7.3.1 Characterization of Allegation

It is alleged that reinforcing bars were drilled through or cut without being
monitored and without taking into account reduction of safety margins in the

affected structures. The procedures that would prevent such a situation were
issued after the damage was done.

5.7.3.2 Details

The SSAT interviewed the responsible Bechtel engineers concerning the control
and evaluation of cut rebar at STP. SSAT was informed by Bechte)l engineers

that Bechtel had collected and recorded information pertaining to any cut rebars
from a variety of sources.

Before the Bechtel Power Corporation assumed the responsibility for design,
Brown and Root (B&R) documented the cutting of rebar on field requests for
engineering assistance (FREAs). B&R developed calculation CS-92 which assessed
the damage done to structural members due to cut rebars. This calculation was
a cumulative record of cut rebar as construction progressed. On January 8,
1980, operational procedure COP-5, "Core Drilling," was issued to describe the
concrete core drilling process to be used to ensure compliance with STP speci=
fication 2A010CS28, "Concrete Construction."

Ouring the turnover from B&R to Bechtel, Bechtel performed a walkdown to verify
the as-built condition of structures. During that time, some additional

drilled holes were found which were not accounted for in B&R calculation CS$-92.
However, each hole was traced to an FREA, indicating that some assessment of

the significance of cut rebar had been made. Additional information pertinent
to cut rebar was obtained from nonconformance reports (NCRs) issued by Bechtel
on the basis of findings from the phase A transition drawings and from the find-
ings identified by the new builder, Ebasco. Furthermore, additional infc-mation
regarding cut rebar was obtained from the B&R show-cause documentation for
concrete.

The SSAT reviewea the pertinent correspondence by HP&L which indicated that in
early 1981, steps were taken to stop the use of diamond drill bits at STP.
SSAT questioned whether all the rebar cut during the installation of expansion
anchors before the turnover to Bechtel had been accounted for. Bechtel engi-
neers responded that at the time of turnover, no expansion anchors had been
installed at STP.

At the present time, concrete drilling operations are controlled by standard
site procedure SSP-5, "Coring, Cutting or Drilling Concrete," dated June 1,
1987. Procedure SSP-5 is in accordance with Bechtel specification 5A010551000,
"Instaliation of Expansion Anchors, Rock Bolts, Grouted Anchor Bolts and Core
Drilling" (Spec-1000), which details the responsibilities of the rebar cutting
engineer (RCE). Spec-1000 designates certain areas in the plant where approval
of a request to cut rebar (RCR) by the RCE can be made on the basis of judg-
ment rather than on an analytical evaluation. Since the areas are not sensitive
to cutting of a rebar, SSAT found that the cutting of rebars to date has not
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been very damaging to structural members at STP. There are no reinforced con-
crete beams at the plant (al) beams are steel). Concrete beams are very vul-
nerable to rebar cutting. Most of the concrete structures are flat slab types.
There are only about 18 reinforced concrete columns in the mechanical and
electrical auxiliary building (MEAB). Although some drilling has been done in
the columns, an engineering evaluation was conducted for each. Also, there are
reinforced concrete struts in the isolation valve cubicles (IVC) beams in the
roof of the MEAB, but no drilling was done in these items.

During a walkdown in the plant, the SSAT located three 1-5/8-inch-diameter holes
that contained partially cut rebar in a wall in valve room 209, Unit 2 reactor
containment building, at floor elevation 19 feet 0 inch. SSAT used this as an
example to verify the consistency between the procedures and the practice of core
drilling at STP. The SSAT found that this core drill corresponded to RCR No.
20253-P, dated April 4, 1986. The RCR required that no rebar cutting was allowed
without an approved field change request (FCR). Contrary to this requirement,

it appears that a rebar was cut without initiating an FCR.

The holes were made for concrete anchor bolts that were part of a pipe snubber
installation. However, the pipe snubber was later eliminated and the RCR was
voided before the required FCR had been issued. This was an incorrect imple-
mentation of the program since (1) the rebar had been cut without a followup
FCR or a revision to the RCR to incorporate cutting of rebar and (2) since the
drilling had been already done, elimination of the snubber should not have been
the basis for voiding the RCR. Consequently, Bechtel Engineering directed the
builder to issue an NCR to document the iaproper implementation of the pro-
cedure., The SSAT reviewed NCR CC04454 dated January 21, 1988, which states
that project engineering has reviewed the cut rebar and determined that the
structural integrity of the wall had not been adversely affected.

RCR 2-0253-P, dated January 30, 1987 amended the original RCR 2-0253-P and

a sketch dated January 25, 1988 identified the location, the number, and the
size of the cut rebar. Additionally, the SSAT reviewed the cut reinforcing
tracking drawings BFS-21540 CR, Revision 4, dated September 10, 1987 for Unit 2,
reactor containment building, in which the cut bar was identified. The SSAT
determined that this was the only instance found during the inspection in which
a concrete core drill was made and rebar was cut that did not have all of the
documentatior as required by site procedures. A1l other core drilling and
rebar cutting locations, evaluations, and documentation examined by the SSAT
were adequately addressed.

5.7.3.3 Conclusion

The SSAT determined that this allegation was not substantiated. SSAT inspec-
tion determined that Bechtel, during the turnover period, embarked on an
extensive program to account for all of the holes drilled in concrete and for
all of the rebars cut before takeover by Bechtel. The SSAT determined, on

the basis of its review durirj the inspection, that the program should provide
reasonable assurance that all of the rebars cut in concrete members have been
accounted for.

5.7.3.4 Action Required

None
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5.8 Protective Coating Systems

5.8.1 Conformance With FSAR Requirements

Although the SSAT initially identified a single allegation for onsite inspec-
tion, the nature of the inspection planning and effort resulted in the evalu-
ation of all other coating allegations. Thus, the following paragraphs discuss
all the areas and concerns addressed during the inspection of the coating issue.

5.8.1.1 Characterizaticn of Allegation

It is alleged that the application and inspection of coatings or minor surfaces
and the control of coatings on miscellaneous surfaces inside the reactor con-
tainment building (RCB) do not comply with the requirements of FSAR Section
6.1.2.1. Additionally, it is alleged that non-quality miscellan:ous coatings
are not traceable.

5.8.1.2 Details

FSAR Section 6.1.2.1, "Protective Coatings," groups ihe protective coatings

on steel and concrete surfaces inside the RCB into three categories: major,
minor, and miscellaneous su: aces. Larger surfaces, such as the liner plate
and structural steel, are listed as major surfaces; minor surfaces include
areas as routine touchup of damaged qualified coatings less than 30 square
inches in area, spot priming of bare areas, and coating of surfaces where
access is limited for optimal performance of coating work. A1l coatings that
do not fit into the major or minor categories are considered to be unqualified
and are assumed to fail under design-basis accident (DBA) conditions.

The SSAT reviewed "STP Technical Specification for Field Coatings of Surface
Inside the Reactor Containment Building, No. 3C080AS1001," Revision 17, dated
September 9, 1987 to determine the conformance to the commitments of the FSAR.
The coating schedule provided as Table 6.1-4 of the FSAR was found to be ade-
quately reflected in the "Coating Schedule," attachment A to field coating speci-
fications. In addition to specifying the schedule of which area was to receive
a specified coating system, this technical specification provided ceating
system standards for each system which detailed the required surface prepara-
tion, coating and primer requirements, and inspection point. and attributes.
Further information on the coating systems, materials, application, inspection,
and remedial work was detailed in the main body of the specification.

For major surfaces, the FSAR states that the coatings are applied according to
NRC Regulatory Guide 1.54, "Quality Assurance Requirements for Protective Coating
Applied to Water-Cooled Nuclear Power Plants." Regulatory Guide 1.54 endorses
the requirements and guidelines included in American National Standards Insti-
tute (ANSI) standard N101.4-1972, "Quality Assurance for Protective Coatings
Aoplied to Nuclear Facilities," as an acceptable means of providing a basis for
complying with the quality assurance requirements of Appendix B to 10 CFR

Fart 50.

The SSAT reviewed the STP construction site procedure CSP-30, "Field Preparation

and Coating of Surfaces Inside the Reactor Containment Building," Revision 8,
dated December 21, 1987, to ensure that the requirements of the specification
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were properly addressed in the areas of inspection and testing and remedial
work. Additionally, the inspections detailed in quality control procedure
10.8, Revision 9, dated May 9, 1987, "Protective Coating Inspection," were re-
viewed for consistency with the requirements of the specification and appli-
cation procedure requirements. The SSAT review of these procedures indicated
that the requirements were pronerly detailed.

With regard to the application ana inspection of remedial work and touchups,
the FSAR states that the procedures specified provide assurance of coating
integrity for these minor surfaces where total compliance with Regulatory

Guide 1.54 is impractical. Section 9.1.6 of the specification states that the
documentation and inspection of damaged coatings less than 30 square inches

are considered as non-safety-related activities and are performed in accordance
with approved site procedures and do not require inspection by safety-related
QC inspectors. This is further amplified by CSP-30, Section 9.01, which states
that the inspection of these repairs should be in accordance with inspection
procedure 1P-21, "Inspection of Non-safety Related Coatings Outside the RCB."
Procedure IP-21, while not requiring QC Inspection involvement, does require
that specific attributes be inspected by the responsible field engincer.

Section 10, "Remedial Work," of the specification provides the gene 11 and
specific requirements for the coating repairs. On the basis of the original
coating system utilized, the surface preparation and coating are defined. An
allegation was made in this area that a une-coat repair wis being utilized.

The SSAT determined that this was, however, authorized as an approved repair
system and was defined within this section and in the remarks to the applicable
coating schedule. The specification also provides for lapping the coating
system used for repair over the surrounding sound ccating by 1 to 2 inches.

For the touchup of the C-202 H and C-213 coating systems as used on the polar
crane and orbital bridge for Unit 1, the SSAT determined that the remedial
requirements of the specification and the referenced notes (attachment Al-9) in
the remarks section of each room/area coating schedule allow a single coat of
white epoxy-phenolic (coating standard EF-03) to be used. The coating standard
EF-03, one coat of Amercoat 90 was documented by Bechtel to be a qualified coat-
ing system for the RCB. The testing to substantiate this dedication was done
by the Oak Ridge National Laboratory (ORNL). Bechtel technical report
8603-C2EV, "Report on Nuclear Coating DBA Testing and Post DBA Long Term Immer-
sion Testing," summarized the results of the testing for this and other systems
and provided the ORNL results and data in an attachment. The SSAT determined
that the documentation for the preparation of the test coupons, testing, and
results were found to satisfactorily support the qualification of this system
for STP.

The FSAR states that all coatings that do not fit into the major or minor
categories are considered unqualified and are assumed to fail by disintegration
or debonding under DBA conditions. Coatings on surfaces that are insulated or
otherwise enclosed are not included. The FSAR also details within Table 6.1-4
the estimated quantity of unqualified coatings applied. By means of calcula-
tions, the possible failure of these quantities and types of coatings have been
found not to impair the operation on safety-related emergency core cooling
system (ECCS) equipment during a DBA. Calculations 2N122MC6017, entitled "RCB
Floor Paint Chip Analysis"; 2N129MC5647, entitled "Analysis of the Transport of
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Paint Chips to ECCS Sumps, Reactor Cavity Coating"; and 2N129MC5648, entitied
"Analysis of the Transport of Paint Chips to ECCS Sumps, Unqualified Coatings,
Light Fixtures and Control Panels" were reviewed by the SSAT and found to
support the FSAR. The SSAT found that calculation 2N122MC6017 is no longer
applicable since the sealer coating has been DBA tested to 3.3 mils dry film
thickness (DFT). Since the square foot area is an estimate, note 6 to the
table states that the quantities will be verified as work progresses. This
was done through the use of the unqualified coatings log which records the
specific locations, area, and weight of these coatings. The SSAT reviewed the
log and found it to contain 32 item entries and references to documents
describing the items.

These data are then utilized as input into calculation 9AC5002 which verifies
that the FSAR 1imits have not been exceeded by coating type. This calculation
was presently being revised to include later log entries and changes.

5.8.1.3 Conclusion

The SSAT determined that the allegations witiin this area were not substanti-
ated The requirements for the control of both the qualified coatings and
unqualified coatings as specified in the FSAR were met within the project
specificaticns and supporting procedures.

5.8.1.4 Action Required

None

NUREG-1306 5-76






v

Figure 5.8-1 Discoloration of Polar Crane Ccatings Due To
Leaking Grease From Hoist Operating Mechanism

S

Ares Under Lamp Maintenance Access on Polar
Crane Catwalk With Taped Areas Not Coated

Figure $.8-2

5-78

QE .7|' i -J“i”'j



5.8.3 Nonconforming Conditions
5.8.3.1 Characterization of Allegation

It is alleged that coatings are frequently applied without taking dewpoint and
ambient temperature readings. It is also alleged that many one-coat repairs to
bare spots on steel were larger than 30 square inches in area.

5.8.3.2 Details

Section 9.1.5 of the coating specification states that ambient temperature is

an inspection holdpoint and will be recorded before application. Quality

control procedure QCP-10.8 provides for this inspection requirement, and the
;nformation is to be recorded in Section 40 of the Steel Coatings Inspection
eport.

SSAT review of nonconformance reports written against painting systems on the
polar crane noted several instances where ambient conditions were not taken
during the drying process. These were dispositioned and accepted after the
completion of a pull test which determines the adhesive capability of the coat-
ing. Further, as previously stated, SSAT walkdown of the Unit 1 structures

did not provide evidence of coating failure from adhesion problems.

During this walkdown, the SSAT also reviewed the structures for signs of
single-coat repairs greater than 30 square inches. No specific repair that
exceeded this limitation was found on the accessible portions. Since an over-
lap of 1 to 2 inches is allowed onto the adjacent coated surface, some repairs
may have appeared to be larger than the allowed limit. The SSAT was not able
to identify any location that did not comply with the requirements.

5.8.3.3 Conclusion

The SSAT determined that this allegation could not be substantiated. The SSAT
found the application and inspection of original coatings and repairs to be
acceptable in the areas reviewed.

5.8.3.4 Action Required

None
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5.9 Quality Assurance and Quality Control

5.9.1 Installer's ASME Code Data Report (N-5)
5.9.1.1 Characterization of Allegation
It is alleged that:

. The Ebasco Services, Inc., group responsible for preparing the installer's
N-5 code data report had difficulty developing this report because of the
numerous deficiencies with the input documents.

. Documents were not completed according to American National Standards
Institute (ANSI) standard N45.2.11 before going to the N-5 group.

. Discrepancies were found on documents such as non-destructive examination
(NDE) reports or QC inspection reports.

Numerous documents supporting the N-5 code data report have missing and
incorrect heat/lot numbers and these documents did not reflect the as-
built configuration of the system.

On the basis of interviews with the alleger, the deficiencies existed during a
period in the early stages on the N-5 program.

5.9.1.2 Details

Ebasco Services, Inc., as the American Society of Mechanical Engineers (ASME) NA
Certificate Holder installing the ASME Code Section III piping systems, is
responsible for the preparation and certification of the N-5 code data report.
The N-5 code data report documents the installation of components, appurtenances,
parts, piping subassemblies (spools), component supports, and material. In this
regard, it also documents the field fabrication of parts, piping subassemblies
and component supports, and field modifications. In developing these data
reports, other data reports, such as the piping subassembly ~eport (NPP-1) and
valve manufacture report (NPV-1), which are part of the basis for the approval
of the N-5 code data report, can be compiled in one of several ways as allowed
by ASME. If they are not attached directly to the N-5 report, each can be
assigned a unique identifying number and listed in the report, or a drawing

that uniquely identifies each item can be attached to the report. At STP, the
unique identifier number has been utilized.

Each of the installer's N-5 packages may document and certify all or only a
part of the piping that comprise an N piping system, as defined on piping and
instrumentation diagrams (P&IDs) and the design specifications. The N stamp
holder, Bechtel Western Power Corporation in most instances, assembles the
installer N-5 packages into groups comprising each N system and prepares a
master N-5 for certification by Bechtel and the authorized nuclear inspector
(ANI).

The SSAT reviewed standard site procedure SSP-21, Revision 2, dated December 31,

1987, "Preparation and Certification of ASME Code Data Reports," as the basis
for the activities involved in the preparation of these reports for both Ebasco
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determine if the documentation was an accurate reflection of the actua)
conditions.

Likewise, the SSAT selected a sample from the RM and EW systems and verified
the accuracy of the N-5 data report for the area selected. For the RM system,
the SSAT reviewed all the documents associated with 1ines 4-inch RM 1003 and
4-inch RM 1002, and for the EW system, lines 2-inch EW 1313, 8-inch EW 1384,
and 14-inch EW 1302. Additionally, the documentation for the pipe supports
was reviewed for line RM 1011 and RM 1015.

The review encompassed the following types of documentation for each system:
N-5 data report with supplements and addendum, field weld packages and process
control checklists with nondestructive examination (NDE) record sheets, valve
packages with valve control cards and bolted flange connection checklists if
applicable, hanger packages with sketches and process contro)l checklists,
P&10s, isometric drawings, bills of material, unincorporated field change
requests, an NCR summary, piping design specifications, and manufacturer's cer-
tified material test reports, certificates of conformance, or data reports for
selected components (i.e., spools, flanges, elbows, valves, thermowells,
orifice plates). SSAT review found that each of the supporting documents was
correctly reflected in the N-5 data report and that the required visual, non-
destructive testing, and mechanical inspections were conducted as required by
the piping specification and the ASME Code. The only error noted was an
inaccurate serial number for flow control valve FV-7663 in line RM 1003,
recorded on the Process Control Checklist for field weld FWO009. The correct
serial number was recorded in the N-5 data report and was field verified. This
item was corrected during the SSAT inspection. The SSAT also compared the
isometric drawing to copies of the stress isometrics to verify that hangers
utilized in the stress analysis concurred with the supporting N-5 documentation.

The SSAT also reviewed the hydrostatic test package for the EW system to deter-
mine if the boundaries were adequate and to verify that the test criteria and
pressure were in accordance with ASME Code and specification requirements. The
SSAT determined that this area was satisfactory.

The SSAT noted that the N-5 code data report for the RM system contained three
addenda. The issuance of the first two addenda corrected a number of deficien-
cies with the information provided ‘n the original report as well as added new
items. It was also noted that the fM system data report was the rirst package
prepared by the installer. During the SSAT review of the three installer N-5
packages comprising the EW system, no addenda were encountered.

5.9.1.3 Conclusion

On the basis of the evidence presented in the NRC Region IV Inspection Report
50-498/87-07, audits, surveillances, and the early version of the RM system N-5
package, the allegation that the installer's N-5 group had difficulty preparing
valid data reports because there were numerous errors in input documents was
substantiated. However, the SSAT found that the basic causes of the problem
were corrected through an increased emphasis on document reviews and the upgrad-
ing of the controlling procedures. Also, the numbers of audits and surveillances
by the project organizations indicated that emphasis was placed on correcting

the situation and maintaining an adequate program.
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5.9.1.4 Action Required
None
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5.9.2 As-built Configuration
5.9.2.1 Characterization of Allegation

It is alleged that the configuration of the installed equipment is not properly
reflected by the as-built design drawings. It is also alleged that the design
drawings frequently show installations that are not actually installed.

5.9.2.2 Details

[n combination with the previously described documentation reviews, the SSAT
performed a walkdown and visual inspection of various lines in the RM and EW
systems which had also been reviewed for the adequacy of the N-5 data report
documentation. Specifically, the SSAT conducted the inspection of line 4-inch
RM 1003 and the reactor makeup water pumps, and lines 2-inch EW 1384 and 8-inch
EW 1302. The correlation betweea the hardware and the data recorded in the N-5
code data reports were verified for the following items and attributes: physi-
cal markings and identification on spools, flanges, elbows, and other material;
the model and serial numbers on the system valves and oumps; the proper number
and location of pipe supports verified against the location specified on the
stress isometric drawings; the orientation of the valving in terms of operator
position, flow direction, and location as well as the serial number and correct
flow orientation for orifice plate inserts; visual weld quality of selected
pressure boundary and support welds; and the correct bolting and gasket types,
as physically visible, in bolted flange connections as compared with the infor-
mation provided on the isometric drawings and bill of materials.

The results of this SSAT walkdown were satisfactory. The only item noted was
that corrosion was observed on the flange bolting for the essential cooling
water inlet valve, EW-093, to the C essential chiller (3V111VCHO03). Although
the red rubber gasket material was installed, the bolts were corroded, either
because of a previous leak or missing or damaged cadmium coating on the bolts.

5.9.2.3 Conclusion

The SSAT determined that the allegations that the plant systems were not in-
stalled as delineated on the design drawings found in the document control
system could not be substantiated. Without specific locations, a sample was
selected from two ASME Class 3 systems, The configuration of each area re-
viewed was found to be fully reflected in all applicable design documents.

5.9.2.4 Action Required

None
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5.9.3 Post Certification Modifications
5.9.3.1 Characterization of Allegation

It is alleged that piping subassemblies, which were provided with an NPP-1 data
report and NPT code symbol stamp, were modified during field installation.

5.9.3.2 Details

The SSAT determined that a pressure boundary system may be modified under the
rules of ASME provided that the changes are reflected in the design report and
are appropriately inspected and accepted. Standard site procedure Ssp-21
requires the marking of the manufacturer's data report to reflect that the
item or spool was modified. The documentation of the modification work then
becomes part of the supporting documents for the installer's data report.

5.9.3.3 Conclusion

Although the SSAT did not encounter actual cases in which the pipe subassemblies
were modified during field installation, the allegation defines a process that
is allowed and is adequately controlled. Thus, the SSAT determined the allega-
tion could not be substantiated as a problem area.

5.9.3.4 Action Required

None
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5.9.4 Failure To Perform QC Inspection
5.9.4.1 Characterization of Allegation

It is alleged that when the craftspeople were attempting to install several
thermocouple wells in the piping for the closed cooling water system, the well
holes in the piping spool were found to be too small for the thermowells, and
the holes were bored to a larger diameter to accomplish the installation. It
is further alleged that the work was completed without preparing the required
documentation and without having the Quality Control organization inspect this
reworking.

The SSAT interviewed the alleger who provided additional information, as
indicated below.

5.9.4.2 Details

The alleger stated that the nonconforming condition was brought to the atten-
tion of the Quality Assurance organization and the two thermocouple wells were
subsequently reworked to correct this condition.

5.9.4.3 Conclusion

As stated by the alleger, the technical problem associated with the allegation
was corrected after the appropriate Quality Assurance management personnel were
made aware of the situation. The SSAT concludes that there is no need to
review this allegation further. However, the possible wrongdoing aspect of
this allegation has been referred to NRC O] for further review.

5.9.4.4 Action Required

None
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5.9.5 Field Document Control
5.9.5.1 Characterization of Allegation

It is alleged that because of problems with field document control, work is
being conducted to other than the latest revision of design drawings, and when
these documents are revised, the superseded documents should be retrieved.

5.9.5.2 Details

Along with the reviews conducted for the other allegations, the SSAT reviewed
numerous design documents from field organizations and document control. In
order to verify that the correct documentation had been provided, the fieid
revision 1ist and the design current revision 1ist for selected items were
reviewed by SSAT. No instznces were encounterec in which other than the latest
revision were received.

Drawings, specifications, and other documents provided for use in work packages
and inspections are accounted for and tracked on logs maintained by the field
document control organization. The SSAT determined that when new revisions are
issued, the superseded documentation is recalled and the revisions are issued.
Finally, a records check is performed upon the completion of work by a records
reviewer to determine whether the latest documents were utilized for the con-
struction and inspection.

The SSAT inspected the as-built configuration for several systems and struce
tures using the latest drawings, specifications, and sketches. The SSAT noted

no that would indicate that the actual configurations were not in agreement
with the latest design.

5.9.5.3 Conclusion

The SSAT determined that this allegation was not substantiated. A system was
in place and functioning that controls the area of concern. Also, no instan-
ces were noted with the documentation and configurations to indicate that the
program was not being administered properly.

5.9.5.4 Action Required

None
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5.9.6 HVAC Calculations
5.9.6.1 Characterization of Allegation

It is alleged that HVAC stress analysis calculations are missing from the
psrmanent records vault.

5.9.6.2 Details

The only information made available to the SSAT was that the HVAC stress analy-
sis calculations were missing from the permanent records vault. The alleger
was not made available for an interview to determine if there were any other
concerns associated with the alleged missing calculations.

The SSAT was able to determine during the onsite inspection at STP that "the
original HVAC calculations" were kept in the Bechtel Site Engineering Office
(SE0). Specifically, three volumes of HVAC calculations, CC-9600, CC-9601, and
CC-9615, were examined by the SSAT in the SEO. The permanent calculations of
record are microfiched and stored on site in the Unit 1 Operations Document
Control Center and in Houston in the Offsite Record Retention Facility.

5.9.6.3 Conclusiion

The SSAT determined that this allegation was not substantiated. The permanent
calculations of record for HVAC stress analysis are stored in both onsite and
offsite locations in permanent storage facilities.

5.9.6.4 Action Required

None

NUREG-1306 5-88



5.10 Polar Crane and Orbital Bridge Deficiencies

5.10.1 Characterization of Allegation

It is alleged that the polar crane and orbital bridge of STP Unit 1 has the
following deficiencies:

: The polar crane and the orbital bridge track was out of round. This con-
dition caused excessive wear on the polar crane and orbital bridge wheels.

. The polar crane and orbital bridge did not have a permanent linkage mech-
anism. During crane operations, the crane wheel would hit the orbital
bridge, damage the crane wheel, and also cause orbital bridge misalignment
to the track. Also, the polar crane and the orbital bridge were eventually
tied together with rigging ropes to satisfy the safety department.

. The bearing that the orbital bridge is supnorted from and pivots on at the
top of the reactor containment building dome had collapsed. The safety
lugs that are part of the pivot bearing assembly were supporting the orbi-
tal bridge. The safety lugs were being damaged as the orbital bridge
rotated about the pivot assembly. These deficiencies were reported to
quality control personnel and no corrective actions were taken. Also,
the alleger tried several times to contact the NRC Region IV offices to
report the polar crane and orbital bridge deficiencies; however, the NRC
Region IV offices never returned his calls.

The SSAT interviewed the alleger who provided additional information, as indi-
cated below, to support the allegations.

5.10.2 Details

The polar crane at STP is non-safety-related, seismically qualified, and a
twin-girder crane with a 500-ton 1ifting capacity. The girders span the inter-
nal diameter of the reactor containment building and are supported by steel
brackets that are attached directly to the reactor containment building. The
polar crane is approximately 80 feet above the operating floor of the reactor
containment building.

The orbital bridge is non-safety-related, seismically qualified, and self-
propelled and is used as an inspection platform. Its base rides on the same
track as the polar crane. The orbital bridge is used for inspecting and serv-
icing the containment spray pipes that are attached to the containment dom2
(see Figure 5.10-1).

The SSAT inspected the polar crane and orbital bridge, reviewed crane and
bridge drawings, field change requests (FCRs), nonconformance reports (NCRs),
deficiency reports, nondestructive examination reports, quality control inspec-
tion reports, and crane operator inspection reports. The SSAT also conducted
interviews with STP site personnel who were involved with the assembly, main-
tenance, and inspection of the polar crane and orbital bridge. Based on the
reviews, interviews and field examinations of germane documertation and
hardware, the SSAT determined that at one time during construction of Unit 1,
the polar crane and orbital bridge did not have the manufacturer-supplied
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The SSAT inspected the polar crane wheels and the orbital bridge 1ink mechanism
(see Figures 5.10-2 and 5.10-3). No discrepancies were found in the SSAT
inspection. In addition, the SSAT examined nonconformance report BC-00123,
dated December 22, 1982, that described a diametrical survey of the polar crane
rail that indicated the radius of the circular rail was out of tolerance at
several locations. The NCR was dispositioned to require the out-of-tolerance
rails to be reworked to acceptable tolerances. The rails were reworked and
inspected to satisfactory conditions. Also, Bechtel Enjineering required that
the crane wheels be monitored for excessive wear at 3-month intervals, and that
inspection reports be sent to Engineering for evaluations.

The SSAT interviewed responsible STP personnel involved with the erection of
the orbita) bridge. During the interviews and review of germane drawings and
field changes, the SSAT determined that the final fitup of the orbital brid?o
did not conform to the manufacturer's specifications. This was caused mostly
because the sum total of ali other bridge tolerances, track tolerances, and the
pivot bearin? assembly tolerances was greater than the allowable pivot clearances.
STP personnel involved with erecting the bridge did state that before the
repairs, the pivot assembly safety lugs did rub against the pivot assembly
adapter. STP personnel had consulted with the bridge manufacturer and both
concurred that shimming and trimming the pivot adaptor safety lugs would bring
the fitup within acceptable limits. This rework was described and issued on
FCR-BB-00324, dated March 7, 1986. The SSAT inspected the reworked pivot
assegb13 ;?d found the existing conditions to be acceptable (see Figures 5.10-4
and 5.10-5).

With regard to the involvement of NRC Region IV personnel in the inspection of
polar crane and bridge deficiencies, the SSAT found that Region IV personnel had
performed an inspectiun of reported polar crane and orbital bridge deficiencies
at Unit 1 of STP. Inspection Report 50-498/86-22, 50-499/86-20, Section 4,
describes an allegation received as an attachment to a complaint filed with

the U.S. Department of Labor (DOL) in March 1986. The report describes the
followup inspection o the STP polar crane and orbital bridge deficiencies and
concludes that the deficiencies were evaluated and corrected satisfactorily.

5.10.3 Conclusion

The SSAT determined that the 2)legations concerning hardware deficiencies in-
volving the polar crane and orbital bridge were substantiated. However, the
SSAT alsc determined that for all issues addressed, the deficiencies were found,
corrective actions were specified, properly implemented, and inspected.

The SSAT inspection focused only on the technical merits of the allegations.
The wrongdoing aspects of these allegations have bmen referred to NRC OI for
further review.

5.10.4 Action Required

None
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Figure 5.10-2 Polar Crane Wheel and Track




Figure 5.10-4 Orbital Bridge Pivot Assembly




5.11 Non-Safety-Related Concerns

Several of the 71 allegations chosen by the SSAT for investigation at the STP
facility were discovered to be non--afety-related issues during the inspection.
These non-safety-related items were either addressed individually because of
their association with a particular plant system. component, or structure, or
were addressed in combination with other similar issues in which the SSAT took
a broad, general look at the area of concern. These allegations were also in-
vestigated to assure that, if substantiated, they would not affect or challenge
a safety-related system or component.

Other allegations reviewed before or after the ons‘te inspection are addressed
in this section. Although these were not specifically selected for review dur-
ing the onsite inspection, they were considered and examined because of their
similarity to other allegations chosen for inspection and because the alleger
provided additional information to the SSAT. It was also determined in many
instances that NRC Region IV personnel and HL&P's SAFETEAM had also addressed
the same or similar issues. The SSAT independently reviewed the NRC Region IV
and HL&P's SAFETEAM records and, as appropriate, verified the resolution of

the issues through walkdown in the STP facility. The following allegations
have been reviewed in the manner discus<ed above.

5.11.1 Diffusion Plate
5.11.1.1 Characterization of Allegation

It is alleged that a Unit 1 HVAC diffusion plate and a sliding plate that were
not fabricated and installed as required by the HVAC "cookbook" requirements.
This alleged Unit 1 nonconforming condition was identified when the simila~
diffusion plate was being fabricated and installad in Unit 2.

The SSAT interviewed the alleger who provided the information that follows.
5.11.1.2 Details

The SSAT determined from the information provided by the alleger and GAP f'les
that the HVAC item of concern was a 48-inch x 20-inch air supply register 'n a
non-safety-related HVAC duct in the mechanical and electrical auxiliary build-

ing (MEAB). The SSAT determined that a change to the fabrication and installa-
tion in the Unit 2 duct had been made to facilitate the fabrication, installation,
and testing of the assembly. This change was made because the Unit 1 assembly
had been fabricated and installed before the system was tested and balancec.

The fabrication included drilling the sliding plate to provide the specific air
supply rate and volume through the diffusion plate.

The SSAT determined that when the Unit 1 system was tested, the air supply rate
and volume were found to be less than expected but still within the allowable
t10 percent range. The decision was made for the Unit 2 installation not to
drill the sliding plate until the system was being tested and balanced in order
to attain the expected air supply rate and volume,
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CONTRACTOR: _HERITAGE REPORTING CORPORATION

Name Function Area
MacGregor Support Recording allegers' conversations
J. Rose Support Recording allegers' conversations

Since November 19. 1987, when the initial assessment of the GAP's allegations
commenced, until February 29, 1988, approximately 3335 NRC staff and contractor
hours were spent in reviewing these allegations. This corresponds to a cost of
approximately $220,000. A breakdown of tnese hours follows:

Personne]l

NRC SSAT

- 3AP's headquarters files review

- STP site inspection (1/18-22/18

- Evaluation of balance of alleg:
and preparation of report

Other NRR staff

NRC Region I

Reporting con

Total staff and
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