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Joint Intervenors, Coalition for the Environment, St. Louis Region; Missourians
for Safe Fngery; and Crawdad Alliance, hereby petition the Atumic Safety and Licensing
Appeal Board to reconsider its decision entered September 14, 1983 (ALAB-740) in light
of new evidence regarding the adequacy of Applicant's quality assurance program and
tne issue whether the Callaway Plant has deen properly constructed.

Submitted herewith is a copy of an NRC Office of Inspection and Enforcement
Integrated Design Inspection Program Report (82-22), and portions of prior drafts thereof,
The subject report came to the attention of Joint Intervenors too late to allow for
analysis and submission to the Appeal Board prior to its decision herein. However, as
the Applicant noted in its letter to the Appeal Board dated April 8, 1983, the parties
to Commission proceedings have an obligation to alert adjudicatory bodies directly
regarding new information that is relevant and material to the matters being adjudicated.

INTRODUCTION

The Integrated Design Inspection Program Report (IDIP) is the result of an
inspection conducted by the Office of Inspection and Enforcement in November and
December 1982 into the design process and activities at the Callaway Plant. The
inspection focused on the auxiliary feed water system.

The IDIP is significant regarding the general quality assurance issue raised by
Joint Intervenors in that it contains 29 negative findings, 12 unresolved items und 9

observations for licensee consideration regarding the design process and activities for
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the auxiliary fecdwater system, Sec¢ IDIP pages iii-iv, "Findings" are defined as
negative findings relating to procedural violations, errors and inconsistancies. Follow-
up action is required on all findings., Sce page 1-1. "Unresolved items" are defined
as open questions which could become findings if not satisfactorily resolved. See pages
1-1 to i-2. "Observations" are defined as recommendutions for licensee consideration.
Sce page 1-2.
SPECIFIC CONSTRUCTION DEFICIENCIES

The IDIP is significant also regarding the specific construction issues raised b

Joint Intervenors. A few examples follow:

1. Embeddad Plates

Several findings of the IDIP support Joint Intervenors' argument that Applicant
has failed to prove the safety of the several hundred structural steel plates that were
embedded in conerete before welding defects were discovered. Joint Intervenors contend
that those plates are not adequate to carry the loads imposed on them.

For example, with regard to & comp ogram used to calculat
embeds due to seismic anchor movement, the IDIP indicates "there might be a non-
conservatism in the calculation , . ." See IDIP, page 3-3 (Unresolved Item No. 3-1) In
an earlier draft of the same section of the report, the "non-conservatism" is referred to
a8s "a potential error." See Attachment 1, page 3 of draft by stress analysis group.

The IDIP determined that the loads imposed by the floors of the auxiliary
building, which in some cases are supported by embedded plates installed before the
discovery of defects (see Joint Intervenors' Proposed Findings of Fact and Conclusions

anf

Law, Y15, page 8), were calculated incorrectly during the original design of the
plant such that the as-built loads "exceeded the original spectra that had been

Jesign, by significant amounts in some cases." A further problem identifie

IDIP was the failure of Applicant and Bechtel to communicate the increased loads to

all of the engineering discipline groups to allow them to evaluate the effects of the




greater loads upcn their systems and components, See IDIP, page 4-9. Omitted from
the IDIP was the following statement of concern by the NRC Inspector:

Those portions of the floor response spectra of the as-built
auxiliary building that exceeded the floor response spectra used
for design were highlighted in a 17-page conclusion and they were
later replaced by an onc-half page conclusion which tended to
minimize the problems. It is the NRC Inspector's opinion that
the replacement action of the conclusion is improper because it
not only replaced a correct technical conclusion with warning
flags by a too brief and vague conclusion, but also criated a
potential danger that the problems might go unnoticed when other
reviewers, especially those who had not been involved in developing
the original conclusions, who would not have the chunce to see
the original conclusion as the NRC Inspector did.

By reading the original conclusions written in August 1981, it was
obvious that problems existed and must be dealt with. For
example, at onc place, the two horizontal floor response spectra
of the as-built auxiliary building exceeded the corresponding ones
in the frequency range between 10 HZ and 20 HZ with 80 percent

in one direction and 58 percent in the other. See attachment 2,
pages 6 and 7 of IDIP draft.

Regarding floor response spectra generally, see Regulatory Guides 1.80, December 1973
and 1.122, February 1978,

An additional problem with design calculations regarding loads on embedded
plates was identified by tt

e IDIP where loads were assumed to be centered but were

mislocated on the installed plates. See IDIP, page 4-15. This provides further evidence

that the defective plates may be unable to support the loads imposed on them.

In addition, in support of Joi:t Intervenors' argument that the embedded plates
were improperly selected, the IDIP found that, "in general, no specific design calculations
existed for embedded plates té document the basis for their sclection and placement
on design drawings designating the type of plate for use at a given location." See
IDIP, page 4-17.

Finally, the IDIP indicates that where a legitimate question exists as to the
safety of the embedded plates, vaiious a'ternatives or repair methods are available,

The report discusses the use of "surface mounted plates or chipped and grouted ¢ nbed



plates instead of embedded plates" end the use of "through bolting for plates as well
as grouted bolts.," See IDIP, page 4-11.

2. Piping

With regard to the claim of Joint Intervenors that Union Electric has failed to
prove the safety of SA-312 piping, Intervenors refer the Appeal Board to the finding
of the IDIP regarding an instance of improper calculation of pressure within piping.
Sce page 2-5.

CONCLUSION

The IDIP provides further support for Joint Intervenors' arguments that the
quality assurance program at the Callaway Plant failed to operate effectively and that
Union Electric has failed to meet its burden of proving that the plant hus been
constructed so that it can be operated safely. As many items are still open in the
IDIP, Joint Intervenors belicve it necessary to provide Union Electric and the NRC
staff an opportunity to provide the Appeal Board (or on remand, the Licensing Board)

with evidence regarding the issues raised in the IDIP.

CHACRKES AND HOARE

Lo M Kided

Kenneth M. Chackes

Atlorneys for Joint Intervenors
314 North Broadway

St. Louis, Missouri 63102
314/241-7961
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Union Electric Company D;SQn =
ATTN: Fr, Donald F. Schnell i :
Vice President, Nuclear i -
P.0. Box 149 072 W
Fail Code 400
St. Loufs, Missouvi 631§§ '
~-Gentlemen: L _
" SUBJECT: Integrated Degign Ingpection 50-23/82-22 IDI®

e — .

This refers to the integrated desian inspection conducted by the 0<fice of
Inspection and Enforcement on November 10 - Hovembder 19, 1S8¢ and hovember 29 -
December 14, 1982 at the Callaway Plant, your St. Loufs corporate office,
Luclear Projects Incorporated, Bechiel Power Corporation 2nd westinghouse
Electric Corporation. The fnspection team was composed of personnel from

the KRC's Office of Inspection and Enforcersnt, Office of Nuclear Reactor
Fegulation, the Region IV Office and consuliants. This irspection covered
ectivities authorized by NRC Construction Permit CPPR-139.

This inspection 1s the first of a series of integrated design inspections that
the Office of Inspection and Enforcement piens to conduct with assistance fro-
Cther NRC offices and consultants.= The results of these fnspections will de
\
&

used to evaluate control of the design process and quality of desien activities
t nuclear plants.

The enclosed report icdentifies the areas exzmined during the inspection, which
focused on the suxiliary fgedwater system &s 2 selected sirole. Activities in-
cluded examination of procedures, records, trafning and inspection of the syster
¢s installed at the plant, Emphasis was placed upon reviewing the adeguacy of

cesfgn cetails 25 a means of measuring how vell the cesig- process had functioned
Tor the selected sample.

regarding errors ’_r_o_gg_;'grg] violations and inccrsistencies are fdenti-
“ied in the report. (Unregﬁ!ygd items, are fcentified where insufficient information
was developed to allow final determinations on the adequacy of specific features or
practices. Other[pbservationy are fdentified where 1t was considered appropriate
to call attentfon to & matter that was not ¢ specific fincing or unresolved ften,
~They include ftems recommended for your corsideration but for which there are no
\ specific requlitory requirements.

faPR 6 rey




Mr. D. F. Schnel) 2 ' APR 4 188

Section 1 of the report provides a summary of the results of the inspection and
the conclusions reached by the inspection team, No pervasiye breskdown n the
cesign process was {dentified; however, your prompt attention is needed for

resolution of the sgecific deficiencies 1dentified.

nost significant negative findings or deficiencies are summarized as
WS :

)
|

(1) There was a lack of formal rontro) over Bechtel's use of plant
cesign newsletters, Thus, these newsletters, which described
acceptable modeling and stress analysis techniques, were not beino
epplied uniformly to project design work (Section 3.1.2).

The 2uxiliary feedwater pump turbine exhaust pipe was not classi-
fied 2s Sefsmic Category I and safety grade throughout 1ts entire
length, No justification was available. This represented incom-
plete detailed analysis to support pump operability requirements,

A similar classification was identified in two other systems
(Section 2.4).

Tre 2bility of motor controllers to withstand fault currents had
not been considered or assured. This represented an {nstance of
improper detailed desfgn (Section 5.2).

The team fdentified needs for improvement {n control of the design
process ¢t Bechtel in certain areas such as those related to high

energy line brezk analyses (Seztion 2.4), guidance for two dzsign

greups (Sections 3.1.4 and 3,2.4), interface definitions (Section

&.4) and baseplate design (Section 4.5).

Three fnstances were identified where specific FSAR commitments were
reiret, one of which fnvolved t. e turbine exhaust pipe discussed
C::‘( (SQC‘JC"«S 2-3. 2.‘. .nd 60‘_0

“he ercertion of the matters {dentified in the findings and ore observation
cerzerrang cetey in resolving a design 1ssue, the team considered the gencral
prelett ritecement to be 8 strength.,  Nearly al) the detafled design information
FEViesec wes ececuzte end consistent, indicating a controlled design process.

%

In accorcence with 10 CFR 2,.790(a), o copy ¢f this Yetter and the erclosures wil)

|

te placec in the NRC Public Document Room unless you notify this office, by tele-
sheme, within 12 Ceys of the date of this letter and submit writter application
10 withheld information contained herefn within 30 days of the date of this letter,

<

S.choeppiicetions must be consistent with the requirements of 10 CFR 2.750(b)(1).
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Mr. D. F. Schnel) “-3. APR 4 1983

You are requested to respond in writing to the findings and unresolved {tems
within 45 days after receipt of this letter. With respect to the deficiencies
fdentified in findings, the response should address the cause, extent, correc-
tive actions anc any other information you consider relevant, For unresolved
{tems, the response should provide information concerning acceptability of the
specific feature or practice involved. The response should be addressed to the
NRC Region 111 Office, with copfes to the NRC Region IV Office and this office.

As discussed in the report, the NRC's followup efforts will be manzged by the
Regfon 111 Office with assistance from other NRC offices as needed. Some of the
ftems {dentified in the report may provide bases for enforcement actions. The
Regional Office will initiate any enforcement actions considered appropriate.

- Should you have any questions concerning this inspection, please contact vus or
. -:mes E. Konklin, Chief,-Reactor Projects Section 1A, 4n the Region 111 Office.

. Sincerely,

B *Origine) Signed By
B Gy DeYoung®

Richard C. DeYoung, Director
Office of Inspection and Enforcemen®

Enclosure:
Inspection Report 50-483/82-22

- - -

cc: See Fage 4

—

SEE PREVIQUS CONCURRENCES /:f/,'
QUAB:QASIP:IE  DD:QASIP:IF D:QASIP: IE 3 0;15//';{
DP Allison BK Grimes JM Taylor ﬁf‘én‘ezek RC Uehcung
3/ /83Kle 3/ /83 3/ /83 j'/ ' 783 VRPN
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Mr. D. F. Schnell o e APR ¢ 1833

€c: Mr. W. H. Weber
Manager, Nuclear Construction
P.0. Box 620
Fulton, Missouri 65251

Mr. 5. E. Miltenberger
Plant Manager

Callaway Plant

P.0. Box 620 &

Fulton, Missouri €525

Mr. G. L. Koester -

Vice President, Nucjear 5
Kansas G2s and Electric Company

201 North Market Street

Wichita, Kansas 67201

Mr. N. Petrick

Executive Director - SNUPPS
5 Choke Cherry Road
Kockville, Maryland 20850

- Mr. Ronald Fluegge --- .

Utility Division
Missouri Public Service Commission

- P.0. Box 3601 M
Jefferson City, Missouri 651C2
Mr. E. P. Wilkinson
Fresident
inttitute for Nuclear Power Crerations
.00 Circle 75 Parkway
Suite 1500
Filaria, Georgia 30339
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- 1. INTRODUCTION AND SUMMARY
7 e e 0 20 i e " —o

1.1 Objectives
In August 1982 the KRC staff undertook 2 num:ter of initiztives to improve
assurance of quality in design and construction of nuclear projects. One
of those initiatives was to develop and implezent an integrated design
inspection program to assess the quality of design activities, including
examination of as-built configuration. The objective was to expand the
NRC examination of quality assurance into the design process. The
approach would provide a comprehensive examination of the design
development and implementation for a selected system. (Reference 1.56).

Since this was both the first inspection in that program and & trial
- inspection, it had'a dual objective - evaluating the design process for
e~ the Callaway Plant and cdeveloping the rethodology for conducting future
inspections. This «eport covers only the first objective, evaluating the
design process based on examination of the auxiliary feedwater system,

- 1.2 Definitions .

Findings

In our evaluation we found many design actions that were being well

executed. Some of these positive findings are described in the text of

the following sections. They are not flagged and numbered in the text
: nor listed at the front of this report since follow-up is not requirec.
- - . . — Il . 3. 54 - . 5 .
Negative findings include such items as procedure violations, errors ard
inconsistencies. They are described in the text of the following sections.
The negative findings are flaged and numbered in the text since followup
action is required for licensee resolution and NRC evaluztion of the
resolutions.

U

Thi: interoffice NRC effort was structured 2s en inspection of the
Callaway Plant, for which the NRC's Region 111 Office is responsible.
Accordingly, NRC follow-up on these items will be managed and tracked by
the Region 111 Office with assistance 2s required from the Recion IV
Office which manages the vendor inspection program and the Office of
Inspection and Enforcement which managed this inspection.

Some of the items identified may form the bases for enforcement action.
The Regional Offices will review them and initiate enforcement action as
appropriate.

Unresolved Items

Unresolved items are questions for which the inspection team did not
gevelop enough information to reach a conclusion. These items could

1-1



1.3

become findings, depending upon the nature of further information. Un-
resolved items are described in the text of the following sections. They
are flagoed and numbered since licensee response and NRC evaluation are
required. As with the findings, the NRC follow-up will be managed by the
Regicn 111 Office with assistance as required from other offices.

Observations

The report contains a number of other cbservations that are flagged and
numbered. Those represent cases where it is considered appropriate to
c21l attention to matters that are not specific findings or unresolved
items. They include items recommended for licensee consideration but for
which there was no specific regulatory requirement. .

Cellaway Project Organization

The Callaway Plant, Unit 1 (Union Electric Company) and the Wolf Creek
Generzting Station (Kansas Gas and Electric Compzny and Kansas City Power
and Light Company) ‘are two standard plants being constructed under the
Stancerdized Nuclear Unit Power Plant System concept (SNUPPS). This
concept has included other units and other utilities but, currently, only
Callaway 1 and Wolf-Creek remain under active construction. Our
inspection was conducted for the Callaway Plant, Unit 1. Since the
designs 2re standard, some of our findings and conclusions apply equally
to the Wolf Creek Generating Station. A copy of this report will be
forwarded tc the Wolf Creek licensee for information. However, separate
responses with respect to Wolf Creek will not be needed.

Uricn Electric Company holds the construction permit for the Callaway

lert end is responsible for assuring proper design. Union Electric and
tre other utilities participating in SLUPPS have contracted with Auclear
Frojects Incorporeted (MPI) 4o assist them in carrying out this -
respersibility. Basically, NPl takes an item such as a proposed desicgn, a
decision to be made, or a problem to be resolved, obtains comments from
the utilities engineers, facilitates resolution of the comments until a
¢ircle positiin has been agreed upon ard then promulgates that position.
Utility decisions affecting design are reached in this manner primarily
throoch the operation of a Technical Cemmittee, although other committees

c.croes & lenagerent Committe: and a Quality Assurance Comnittee are also
irportent., NP is also sometimes called the SNUPPS Project Office.
Fonever, we will refer to it as NPl in this report to avoid confusion with
the SUUFFS project organization at Bechtei Power Corporation.

Tre power tlock is that part of the plant encompassed in the SNUPPS
concept. It includes the reactor building, 2uxiliary building, turbine
builcing, diesel building, control building, fuel building, radwaste
builcing and hot machine shop. Bechte! Power Corporation is the
architect-engineer responsible for design of the power block. In
edcition, Bechtel is responsible for designing the ultimate heat sink and

includes all the areas relevant to our inspection of the auxiliary
feedweter system. Accordingly, we did not conduct any inspections of
Sverdrup and Parcel which is the architect-engineering firm responsible
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for designing items such as administration buildings, warehouses, shops
and switchyard facilities.

Bechtel Power Corporation, which is orzanized by projects, executed the
design of the SNUPPS units (Callaway 2rd kolf Creek) 25 2 single project
known as the SKUPPS project. The :wo Laits have the same design within
the power block. The ultimate heat sirze, 21thouch nct the seme at the
two units, are designed by the same SI..>pS project organization. The
utilities provide guidance and exchenge information with Bechtel via the
NP1 organization as discussed above. In turn, Bechtel manages the
contract with the reactor manufacturer, Hestinghouse Electric Company, so
that interchange of information with Westinghouse is via Bechtel.

Daniel International Corporation is the constructor responsible for
buildin? the Callaway Plant and conducting the quality control portion of
the quality assurance program for construction. Daniel does not perform
design work. However, Daniel does develop and exchange information
related to design with Bechtel such as Field Change Requests to resolve
design and construction problems. ' . -

There is, in essence, no field engineering function; design work is
performed at the Bechtel Gaithersburg office. Bechtel does have a site
Tiaison engineering group at the construction site which processes docu-
ments such as Field-Change Requests. However, it functions as a liaison
group - not as a design organization. '

Inspection Eff&rt

We selected the auxiliary feedwater system for this inspection. This is a
system important to nuclear safety. The components, functions and
interfaces involved are typical of those fou~d in a number of other safety
systems, . el L I - = . o < %

The inspection was an interoffice NRC effort conducted with contractor
assistance. Team selections were made to provide technical expertise-and
design experience in the disciplines listed. Half the team members had
previous experience as employees with erchitect-engireering firms working
on large commercial nuclear power plants. The others had related design
experience such as working else<here on commercia’ nuclear ficilities,
test reactors or naval reactors.

Beginning on October 20, 1982 the inspection team devoted 3 weeks to the
study of background information and preparation of inspection plans. Then
4 weeks of direct inspection activities were conducted at Union Electric
Compeny, Nuclear Projects Incorporated, Bechtel Power Corporation, Westing-
house Electric Company and the Callaway Plant, concluding on December 14,
1982. A more detailed chronology of inspection activities is provided in
Section 7 of this report.

The inspection team reviewed the organizations' staffing and procedures and

interviewed personrel to determine the responsibilities of and the relation-
ships among the entities involved in the design process. The general levels
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of personnel qualification and the guidance provided were 2150 noted. Pri-
mary emph2sis was placed upon reviewing the adequacy of design details (or
products) 2s 2 means of measuring how well the design process had functioned
in the selected sample area. In reviewing the design details the team
focused on the following ftems:

(1) Validity of design inputs and assu=ptions.

(2) validity of design specifications.

(3) Vvalidity of analyses.

(4) Idertification of system interface requirements.
(5) Potential indirect effects of changes.

(6) Proper component classification.

- (7) Revision-cdntqu.
(8) Documentation gontrol.

(8) Verification of as-built condition.
In some areas, such as the review of piping stress anzlyses, the sample

. was narrowed to include only a part of the auxiliary feedwater system. In
other areas, such as electrical power, the sample wae broadened into arezs
that were not related solely to the auxiliary feedwater:system, More
detailed de:criptions of the review are provided in following sections of
this report.

—
=== .5 Conclusions P 2 iz 3

Although the inspection sampled a very small part of the design effort,
the team did review hundreds of specific items. The most significant:
deficiencies are summarized 2s follows:

N

(1) There was a lack of formal control over Bechtel's use of plant
design newsletters. Thus, these rewsletters, which cescribed
accepteble modeling and stress an2lysis techniques, were not being
applied uniformly to project design work (Section 3.1.2).

(2) The auxiliary feedwater pump turbine exhaust pipe wes not classified
2s Seismic Category I and safety grade throughout its entire length,
No justification available. This represented incomplete detailed
analysis to support pump operability requirements. A similar classi-
fication was identified in two other systems (Section 2.4).

(3) The ability of motor controllers to withstand fault currents had not
been considered or assured. This represented an instance of improper
detailed design (Section 5.2).
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(4) The team identified needs for imprcvemeri in corirol of the design
process at Bechtel in certain arezs such as those relate? to high
energy line break analyses (Secticr 2.4), guicance for two design
groups (Sections 3.1.4 and 3.2.4), interface definitions (Section
4.4) and baseplate design (Sectio- 4.5).

(5) Three instances were identified wrere specific FSAR commitments were
not met, ore of which involved the turbine exhaust pipe ciscussed
above (Sections 2.3, 2.4, and 6.2).

Prompt attention is needed for the resclution of these specific
deficiencies and others identified in the following sections. However,
the team concludes that these items are not indicative of any pervasive
breakdown in the design process.

With the exception of the matters identified in the findings and an instance
of delay in resolving & design issue (Cdservation 4-1), the team considered
the general project management to be a strength. Several uvtilities' staffs
were involved <in the development of design criteria and guidance. Effective
follow-up and project management assistance were provided by LPI. Bechte!
utilized a competént project organization to execute the detailed design
work. - Interfaces, 4ncluding those with Kestinghouse, were gererally well
controlled 2s evidenced by the consistency of design documents. Nearly

211 the detailed design information reviewed was adequate and consistent,
indicating a controlled design process.

Sections 2 through 6 below provide more detailed descriptions of our
evaluations in the five discipline arezs that we reviewed. : Section 7
provides a chronology, lists of documerts reviewed or referenced and lists
of personnel interviewed.

e SN : 9 44
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The objective of this portion of the irspection wes to evaluate the mech-
anica] systems aspects of the design with erphasis on the ex:zrznge and
control of interface information. The team reviewed the system design
and & number of sample areas of work which focused primarily cvpon the
Bechtel Mechanical/ uclear Group.

Desicn Information

This section summarizes the basic mechznical systems cesign information
reviewed.

Design: commitments t&" the NRC are contzined in the FSAR and related cor-
respondence submitted in support of the operating license zpplication.
The basic system design, design bases, functional requirements, failure
an2lyses and component data are descrited in these documents &long with
more general information such as relevant accident anzlyses, high energy
line break analyses and seismic requirezents. These licensing commitments
were prepared and submitted by NPl acting on the behalf of Union Electric
Company and other SNUPPS utilities, with considerable assistance from
Bechtel Power Corporation and Westinghcuse Electric Company. An area

of emphasis in our inspection was to determine whether or not the actual
design met the licensing commitments. ol

The reactor manufacturer's basic desigrn recommendatiors and irterface
information are contained in the Westirghouse Steam System Design Marual.
This information~has been augmented- corsiderzbly by corresponcence between
Bechtel and Westinghouse over the 1ife of the project. A grezt deal of
the correspondence that we reviewed was related to exchange of inform-
ation ebout the plant safety amalyses cescribed in the FSAR, which were
performed by Westinghouse. One aim of cur inspection was to Zetermine
whether or not this information had be:n properly considered ¢~d whether
the ectuel design was consistent with the interface neecs of “he nuclear
steer supply system.

The Mechanical/Nuclear Group at Bechtel is 2 central focus for system
desicn and for coordination with other entities such 2s NP, Lestinghouse,
end Eechtel's Stress Analysis Group. Tne Mechanical/huclezr Group produces
& nurder of documents describing the auxiliary feedwzter system design,
including the following principal docurents:

(1) A system description which descrites such items zs design bases,
system functions &nd operation, component data, instrumentation
requirements, and single failure analysis.

(2) A flow diagram which describes flow paths and calculated flows,
temperatures and pressures for various conditions of operation.
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(3) A piping and instrumentation diagrem which describes the scheratic
arrangement of the piping, pumps, velves and instruments.

(4) Hhumerous other documents such as cenera] mechenical/nuclezr design
criteria, the auxiliary feedwater surd specification, and specific
calculations.

The Mechznical/Nuclear Group at Bechtel aiso takes a lead and coordinating
role in the performance of high energy lire break analyses.

The results of our review of the mecharica) systems aspects are described
in the following sections.

Personnel and Guidance

This section summarizes the basic staffino and guidance infermation
reviewed in the mech{nical systems area.

The supervising engineer at Union Electric responsible for the mechanical
and electrical areas on the SNUPPS project had held that position for more
than 6 years and had 26 years professicnzl experience with Union Electric.
The mechznical engineer responsible for the duxiliary feedwater system
(among other systems) had held that position for 14 years and had 14 years
professional experience with Union Electric. In addition, the NP] staff
contained a number of individuals with (~nsiderable experience in regu-
latory matters and nuclear plant systers design. -

The team briefly reviewed the organization for the Mechanical/fiuclear
6roup at Bechtel. The group supervisor had been in that position for the
SNUPPS project for 1.5 years. The three supervisors reporting to him
had each been working on the SNUPPS prcject for at least five years,

The Mechanical/Nuctear Group:had a:tote] of 21 engineers (fincluding the
above supervisors). Five had mastars cegrees and 6 were registered pro-
fessional engineers. The average experience ircluded 8.8 years of
engineering, 5.5 years on nuclear applications, and 2.6 years on the -
SHNUPPS project.

Prior to October 1921 new engineers in the croup had attended lectures on

the basic cuality procedures involved, Bechtel Engineering Departrent Pro-
ccdures (ECP) and Engineerin? Departmert Project Instructions (EDPI).
Attendance sheets for these leciures were retained by the project cuality
engineer. For those assigned * the group since October 1981 (8 individuals)
the instructions were assignea o... “ an 2 self-study basis. A training
record was maintained indicating the » *ions assigned for reacing and
the date they were read. Engineers also at.. ' *echnical training courses,
which were voluntary. Subject courses included \a, ‘ear plant design
overview, (2) fossil plant design overview, (3) technie. ~inars on
components (e.g., feedwater pumps), an¢ (4) Engineer-In-Tra: and
Professional Engineer in-house review courses.

Our interviews indicated that engineers in the Mechanical/Nuclear Group
generally were familiar with the instructions and followed then. The
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supervisors reflected substantial knowledge of nuclear plant design and
regulatory requirements in the mechaniczl/nuclear area.

The results of our review of design detzils in the mechanical systems
are:z are described in the following sections.

System Design

The objective of this portion of the irspection was to evaluate the
adequacy and the control of basic auxiliary feedwater system design
information.

The team reviewed the basic auxiliary feedwater system design information
contained in the FSAR, the system description (Reference 2.27) the piping
and instrumentation diagram (Reference 2.36) and the system flow diagram
(References 2.23 and 2.24). In addition, the applicant had submitted the
results of an auxiliary feedwater system reliability study (Reference 2.37)
and had discussed the system design extensively 2t a meeting with the NRC
staff (Reference 2.38). ' : :

The auxiliary feedwater system included two motor driven pump trains
powered and controlled from separate Class 1E alternating current power
supplies. Each motor driven train fed two of the plant's four steam
gererators. The system also included 2 steam turbine driven pump train
controlled from direct current electrica] power supplies. The turbine
driven pump train fed &1l four of the plant's steam generators and had
about twice the pumping capacity of 2 single motor driven train., Modu-
leting control valves were employed in the motor driven:pump discharge
lines to each steam generator to avoid excessive flow to postulated broken
lines. Fixed orifices were employed in the turbine driven pump discharge
lines to avoid excessive flow. The system was not intended to be employed
for norme] startup-and shutddwn operations since an electric driven feec-
water pump had been provided for this purpose in the main feedwater system.
Appropriate automatic starting signals and indications were provided. The
auxiliary feedwater system would start and run without operator action
wher needed due to pipe breaks, 10ss of offsite nower or loss of the main
feedwater system. The turbine Ariven train was capable of operating for
&t lezcs two hours during a loss of al<ernating current power supplies
(including the diesel generators). The norma) supply of auxiliary feed-
w:ter wes from a non-safety grade concensate storage tank. Automatic
trensfer functions were provided to switch the pumps' suction to the
sefety-grade essential service water system in the event of low suction
pressure from the condensate storage tenk. The switchover function did
depend upon alternating current electrical power supplies.

The basic system design as documented in the licensing submittais, had
been previously reviewed and found acceptable by the KRC staff (Refer-
erces 2.44 and 2.45). In the areas reviewed during this inspection,
acceptability of the basic design in accordance with regulatory guidance
was generally confirmed. In addition, further details were reviewed 25
des-ribed below to determine their adeguacy and consistency.
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The team reviewed the auxiiiary feedwater purp specification (Reference
2.33) and found it to be consistent wits other design docurents and the
system design. A few examples are discussed below to illustrate the
nature of this review. Two turbine overspeed trip cevices were specifiec,
set at 110% and 115% of rated speed. Trese setpoints were consistent with
assumptions used in system flow and pressure calculaticns (Reference £. 22},
The trip and throttle valve was specifz¢ to epen within 10 seconds and
the pump was specified to come up to retec flow and head within 20 seconcs
which was consistent with Kestinghouse recer-endations an¢ the plant safety
analyses. Although no minimum closing tire was specified, we found that
Bechtel's files contained documentatior of a telephone conversation with
the vencor which indicated that testing hzd shown the valve to close in

a range of 0.5 to 0.9 seconds. This susported the assumptions used by
Bechtel's Stress Analysis Group in evaliating the effects of a turbine
trip on the steam supply 1ine. The environmental qualification conditions
were the same as given in the FSAR for the pump rooms. Flow, temperatures,
pressures, water quality and functional requirements were al) generally
consistent with valués contained in nurzrous other dccuments that we
reviewed, 2hd -

During the team's mechanical components review, an instance of improper
classification was found on a portion cf the system. For the turbine
exhaust line a boundary anchor had beer provided at the auxiliary
building peretration where the pipe changed to non-seismic and non-
sefety and ran through the non-Category I auxiliary boiler room. The
anchor was designed for piping collapse 1o0ads from the downstream pipe.
However, we considered the non-Category I sections of pipe to be contrary
to FSAR Section 3.9(b).3.2.2.1 which clessified the auxiliary feedwater
pumps as active components and stated that active components were quzlified
for operability during safe shutdown e:~thquake conditions. As was irdi-
cated in the Westinghouse design recom:ndations for this system, the
turbine vent pip¥ng should mormally be sefety grade since, if it.were
blocked, turbine operations would be af‘ected. We did ncte that Figure
10.4-10 of the FSAR showed the class chinge on the turbine exhaust line.
Nevertheless, np justificationcwas availzble to demonstrate that the -
auxiliary feed pump turbine met the rec.irerents for an active component
since the exhaust path was not completely quelified. Also, a brief
review of the piping and instrumentatic~ disgrams indicated similar

cless changes for the diesel generator exhaust pipes and the atmos-
pheric steam dump exhaust pipes. This zppezred to represent incomplete
detailed support for pump cperability rzquirements. It was one of three
examples of failure to meet FSAR commit-ents. Findings 2-7 and 6-3 pro-
vide discussions of the other examples. (Finding No. 2-1)

The team reviewed the environmental quelification temperature specified
for the turbine driven pump room. The raximum room temperature specified
in the FSAR Tables 3.11(B)-1 and 3.11(k)-2, for both accident and normal
conditions, was 150 F. The turbine driven pump was being qualified fcr
conditions at least that severe, Since the room did not have safety grace
ventilation or cooling, room temperature would be assumed to be controlled
by heat transfer to adjacent spaces when the turbine pump was operating.
The two worst cases to be considered were (1) operating after a main stez~
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line break when the space above would be hea‘ed by escaping steam an¢ (2)
operzting for at least two hours following a loss of alternating current
electrical power.

e found that the available air conditioning calculations did not support
the specified temperature of 150F; howeser, on a judgment basis it appeared
thet the specified temperature could be supported. A series of calculations
had 2ddressed temperatures in the turbite driven pump room. The €irst cal-
culation, GF 175, was performed in 1973, epproved in 1977 as a final
calculation and superceded in 1978 (Ref. 2.33). The result was 2 calculated
lTong term (steady state) temperature of 170 F based on heat transfer to
adjecent spaces at 122 F. Thic answer was too high for the purpose of this
discussion and heating of adjacent spaces had not been assumed. However,
since the analysis was conservative and the actua) accident conditions
would be transitory rather than steady state, this did not indicate that
the room would actually exceed 150 F. The superceding calculation, GF 274,
had been voided prior. to approval. The third calculation HV 319 (Ref. 2.40),
was performed in 1981. It addressed room temperature based on normal
ventilation system ‘flow with outside air at various temperatures, which

was not a worst case condition. A fourth calculation, GF-415, was in
progress during our- inspection. This calculation was intended to address
the worst case conditions and, thus, the validity of the environmenta)
qualification temperature specified. It appeared from the heat loads

and heat transfer paths involved that the validity could be demonstrated.
These efforts should be completed to determine whether this question might
heve any effect on design (Unresolved Item No. 2-1).

The system description, system flow dizgram and some of ‘the underlying
celculetions were changed during our inspection. We reviewed both the
letest revision and the previous versicrs of these documents. The
crenges consisted of updating information to reflect such items as
Cesign changes tirat tiad been made and ectual pump performance data.

In ceneral, we found the details contaired in these documents to be
technically sound and consistent with the other documents we reviewed.

The team reviewed the Calculation AL-22 (Ref. 2.22) concerning system
pressure. Five conditions were evaluated, representing various operating
miZes,  The maxirum pressure was calculited for a condition where suction
wee teken from the alternate source (the essential service water system)
sirce this proviced water at a higher pressure than the condensate storage
terh. The electric driven pumps were 2ssumed to be running with no flow

1C the steam generators - essentially placing them at their maximum shutoff
hezc bzsed on actual pump capabilities. A1l pressures were within the
desigr pressure of the piping.

There was an erroneous assumption in the maximum pressure case. Flow had
beer assumed in the pump discharge 1ine with attendant pressure drops

teken from calculations for other cases. This was inconsistent with the
assumption of no flow to the steam generators and resulted in an under-
preciction of pressure for three ‘points in the discharge piping by 4, 10,
erc 35 psi, respectively. Since the team found no similar errors, this did
nct eppear to be 2 systematic error. It had no effect on the design. The
ccrrectec pressure result for the three points would be 1814 psia, the sare
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es at the pump discharge. The design pressuré for the piping 2t these points

was 1815 psia, the same as at the pump discharge. (Finding No. 2-2).

The team reviewed Calculation AL-20 (Reference 2.4) related to tota) pump
head requirements for the turbine criven pump 2nd Calculation AL-16
(Reference 2.19) concerning suction hezd a2veilable for the pumps. No
significant problems were found with eizher czlculation. The assumptions
tnd results were generally consistent with system functional requirements,
They supported the values used in contzin=znt pressure analyses, assuring
that 2uxiliary feedwater flow through the steem generator to a ruptured
mein steam line would not add excessively to the containment pressure.
Appropriate interface information had teen exchanged with Bechtel's
Nuclear Staff Group on this matter and care had been taken to assure that
revisions did not void the consistency of the two efforts.

There was an error in Calculation AL-20. A value for head loss in the
flow restriction orifices that appeared on page 2 of the calculation had
been changed from 350 feet to 425 feet in Revisiun A. The sere value had
not been changed where it also appeared on page B. This did not appear
to be 2 systematic error. It had no effect on the results since more than
enough margin had been allowed in subseguent steps. (Finding No. 2-3).

The team also noted that Bechtel and Westinghouse had exchanged information
several times concerning maximum flow under accident conditions. This
appeared to have been properly considered and it resulted in design changes
to 2ssure that the pumps would be protected from conditions of inadequate
suction head at high flow rates.

As discussed above, Findings 2-2 and 2-2 involved detailed calculational
deficiencies that had no apparent adverse effect on the design and did

not 2ppear to indicate systematic weakresses. Finding 2-1 concerning
tlassification of the turbire exhaust pipe appeared to be more significant,
It represented incomplete detailed suppart for pump operability réquire-
ments and similar classifications appearec to exist for exhaust pipes in
other systems. -The other system design features reviewed were adequate
and consistent, indicating a controllec design process.

Hich Energy and Moderate Eneray Line Breaks

The objective of this portion of the inspection was to evaluzte the acdequzc
and control of high and moderate energy line break analvses related to
the auxiliary feedwater system.

Bechtel procedures for inter-discipline coordination anc docurentation

. of high energy line break analyses on the SKUPPS project were detailed

in a memorandum from the Project Engineering Manager (Reference 2.31).

The Bechtel Stress Group performed the stress analyses necessary to deter-
mine postulated pipe break locations and produced pipe-break isometric
drawings 1nd1cat1n$ the locations and type of breaks to be considered.

The Mechanical/Nuclear Group calculated thrust and jet forces, determined
what targets might be affected by pipe whip or jet impingement and deter-
mined whether any damage would be acceptable for a particular break.
Where damage to targets would not be acceptzble the Mechanical/Nuclear
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Group prepzred action plans and provided instructions to other groups to
obtain corrective action. For example, the Civil Group might design 2
whip restraint to preciude pipe whip.

Potential targets for the postulated brezks were determined primarily by
reference to the scale model of the plant. After a particular room had
been reviewed it was flagged and any changes to the model (2nd thus to
design locations) were controlled by rcuting through the Mechanical/hiclear
Group. Here they were checked for effects con the high energy line break
anaiyses before being implemented. If necessary, the analyses would be
updated. This appeared to be a sound procedure for maintaining the high
energy line break analyses as reasonably current working files and for
controlling design changes so as to minimize the inadvertent introduction
of pipe break vulnerabilities that might require correction later.

The team reviewed six postulated breaks in the steam supply line to the
auxiliary feedwater pump turbine, including field inspection of the
Tocattons involved, review of the analysis of effects, and review of one
associzted thrust force calculation. The auxiliary feedwater system was
the only safety related system of interest in proximity tc these breaks.
The system was generally well protected by compartmentalization. For
instance, a break in the turbine driven auxiliary feedwater pump room
might damage equipment associated with that pump (which alsc would be
Tost because of thedreak) but no equipment associated with the other
pumps was located.in the compartment. Generally, we found the protection
to be adequate and the analyses to be soundly based. However, we did
have some concerns about procedu:ies, traceability and controi as dis-
cussed below. o : et

We found that zone of influence drawings were not being prepared for the
high energy line break analyses. This was contrary to the instructions

in the Project Engineering Manager's merorandum (Reference 2.31)-which
required preperation of such drawings. Bechte' personnel indicated that
zone of influence drawings were not cost effective. We would agree that
the scale model.and other docutents that were being prepared in accordance
with the instructions appeared to be ef‘ective and adequate tools for
determining the influence of breaks. However, the procedure and actua)
practice should be consistent., (Finding ho. 2-4)

We found that the Dynzmic Effects Analysis (target sheet) for high Energy
brezk number FC 01-01 erroneously stated that there would be no pipe whip
for & postulated break in the steam supply line near the auxiliary feed-
water pump turbine. Field inspection indicated that, since there were no
anchors close enough to the postulated break to preciude pipe motion, the
correct statement would have been that the pipe could whip and the effect
on potential targets should have been evaluated. This item had no adverse
effect on the design. The conclusions would remain the same because there
were no unacceptab?e targets in that area. We noted that the target sheets
for other breaks generally indicated that there would be no pipe whip.
However, they did not indicate any basis for the determination, i.e., a
comparison to indicate that the moment (thrust times distance to the
nezrest anchor) was less than the pipe's moment resisting capability. We
21so had general concerns about traceability and checking as discussed
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below. Accoriingly, based on our work, we could not make 2 firm deter-
mination that this was an isolated errcr. This matter should be 2ddressed
in resolving the item. (Finding No. 2-5)

The break by break Dynamic Effects Anzlyses (target sheets) were being
treated quite informally. For each orezk these target sheets listed the
calculated thrust forces, jet cone che-icteristics and determinations on
pipe whip. They also listed the poter:ial targets and evaluations cf the
effects on those targets. Our concern was that the sheets were not signed,
dated, chocked or approved. It was nct possible to tell when an a2nalysis
had been performed or even what revisicn of the jet force calculations or
the piping isometric drawing they had teen based upon. Bechtel personne)
stated that they did not consider these analyses to be like design calcu-
lations (which would be subject to forral controls for checking, approval
and revision). Further, they indicated that, near the end of the project
the sheets would be reviewed along with other related calculations before
being finalized. It was not intended, however, to bring them under forma)
control at that cime. We concluded thet the documents should be better
controlled, at least before they are finalized. Thase anzlyses provide
part of the “asis for design documents and they provide back-up for
information supplied to regulatory agencies - two of the objectives that
define project design calculations in Eechtel Procedure EDP] 4.37-01.
(Reference 1.16) (Finding No. 2-€)

In addition to the six breaks discussed above, the team 2lso reviewed
protection arrangements and related corresponrdence for & postulated main
steam line break or main feedwater 1ine break in the space above the
auxiliary feedwater pump rooms. In the origina] design, brezks had not
been postulated in that area due to the low stress levels and high quality
requirements for the piping. In resporse to developing NRC steff pesiticns,
design changes had been initiated to provide protection for such brezks in
1977. The breaks postulated were defired as non-mechenistic bredks. This
meant that a single ended guillotine break would be assumed. Structure)
integrity of walls and floors and environmental qualification of electrice!
equipment located in the space-were recuired. However, pipe whip and ‘jet
impingement protection were not required.

Generally, the protection features described in the 1icensing cormitments
hac been incorporated into the design. However, we fourd that, in ore
instance, the design did not meet a licensing commitrznt. A letter tc

the KNRC in 1977 (Reference 2.41) and FSAR Section 3.B.4.2 had stated that
there would be no drainage (from the break arez above the auxiliery feed-
water pump rooms) to lower levels of tre auxiliary building and that
penetrations through the floor would be waterproof. Large drain lines

hac been installed to shunt drainage from the break areas to the turtine
building. Waterproof teals had been provided where piping penetrated the
floor. We reviewed the seal designs and found them adequate. However,
field inspection indicated that several small drain 1ines through the
floor had remained in place. The apprepriate drawings (References 2.42
and Z.43) indicated that these lines h:d remained in the design, were
interconnected witn drains from the auxiliary feedwate: pump rooms and did
drein to lower levels of the auxiliary building. There were no isolation
provisions to prevent steam from entering various critical arezs via these
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drains. We did not determine the potential effects on design, which would
depend upon how much steam might enter critics] areas thrcugh the small
drain lines. This flow path should be blocked or the safety signifirance
should be addressed and, {f justified, the FSAR should b> changed. Since
the other protection features had been incorporated in the design, this
specific item did not appear to indicate a systematic wezrness in providing
high erergy line break protection. It wes cne of three evamples of failure
to meet FSAR commitments. Findings 2-1 and 6-3 provide discussions of the
other exzmples. (Finding 2-7)

In gereral, the moderate energy line hazards analyses had not yet been
completed in the area of our inspection. However, severa! flooding
protection calculations related to these analyses had been completed.

The team reviewed two sample calculations, FL-01 and FL-13, related to
flooding levels in the auxiliary building basement and the auxiliary
feedwater pump rooms (References 2.34 and 2.35). Both calculations demon-
strated 2dequate protection for safety related equipment on a conservative
basis and indicated compliance with the appropriate FSAR commitments.

As discussed above, we found a need for improved control of certain
analyses (break by break dynamic effects analyses) and found an error in
one of those analyses. There was one specific failure to meet a licensing
comnitment that did not appear to be a systematic error. The procedural
violation concerning zone of influence drawings had no apparent effect
since the actual practices appeared adequate. In other respects, we
generally found the protection adequate and the analyses soundly based,
indiceting adequate control.

Westinghouse Information

The objective of this portion of the inspection was to evaluate design
interfaces with-the nuclear steam supply system. g

We reviewed the Westinghouse design recommendations and interface informa-
tion in the Steam Systems Design Manual. We also reviewed about 12 létters
between Bechtel and Westinghouse which served to amplify and, in some cases,
to modify this information. Westinghouse recommendations were not
necessarily requirements that must be met. The team's object was to
determine that ~“ther the system design was consistent with Westinghouse
recomnendztions r, where this was not the case, to deternine that the
differences in . .ign features had been evaluated and were known to be
acequate.

-

i

~

We found 2 number of minor differences which Bechtel perscnnel were reacily
able to justify on sound technical bases. For example, Westinghouse Stea;
Systems Design Manual had literally recommended use of automatically closing
valves to prevent other systems from depleting the water in condensate
storage tzvk below the required minimum when the auxiliary feedwater system
was needed. In the SNUPPS design, the other systems' suction lines were
Tocated high in the tank so they were incapable of depleting the concensate
storage tank below the required level. This was clearly acceptable.
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2.6

ke reviewed correspondence related to the stzndard Kestinghouse recom-
mendation to employ a safety grade source of condensate quality water as
the primary suction source. The SNUPPS design employed, 2s the primary
source, 2 non-safety grade condensate storage tank. Automatic provisions
were provided to switch the system's suztion to a safety grade source
(the essential service water system) in the event of low suction pressure
from the condensate storage tenk. This alternzte safety grade source was
not of condensate quality, being essentially Missouri River concentrated
by a factor of four as 2 result of cooling tcwer evapcration. From the
initial exchanges of correspondence it eppeared that Westinghouse had
preferred a safety grade condensate quality source (or an equivalent
source based on heat exchangers). However, Kestinghouse had in the end
provided Bechtel a letter stating that the SKUPPS practice was not a
safety problem.

Westinghouse personnel demonstrated the basis for this determination.

Their calculations indicated that using ultimate heazt sink water for one
cooldown cycle of about 24 hours would result in a chemical environment
far less severe thap that which experimental data had indicated might cause
steam generator tube failure or tube support sheet failure, even for

steam generator designs that were considerably more susceptible to damage
then the SNUFPS steam generators.

The team reviewed ifiterface information related %o accident an2lyses
involving the auxiliary feedwater system to determine that the values
provided by Bechtel to Westinghouse were current and correct. The
accident analyses we reviewed were those for main feedvater line rupture,
main steam line rupturé and main feedwzter system failure. ' Bechtel had
provided auxiliary feedwater sysiem flow rates, temperature limits, purge
volumes and startup times which were consistent with the actuz) system
design. One of the important considerations was the maintznance of a
sustained flow vate of 470 gallons per riinute from the turbine driven pump
following a2 main feedwater line break accidert. The team checked Bechte)
Calculation AL-26 (Reference 2.11) and found that pump flow hed been cal-
culated, based on pump and turbine characteristics, for eight conditicns
corresponding to points 2fter the accident This demonstrated that the
necessary flow would be maintained during the course of the accident with
the various values of steam pressure and temperature that would be availeble
for the turbine driven pump.

kith one exception (classificetion of the turbine exhaust pipe discussed
in Section 2.3 of this report) we found that the desicn features we
reviewed were consistent with Westinghouse recommendations or that the
differences had been evaluated and justified, indicating exchange and
control of interface information.

Conclusion

As discussed in the preceeding sections, nearly all of the design information
we reviewed was adequate and consistent indicating a controlled design
process. We found a need for improved control in certain parts of thg

high energy 1ine break analyses and we fourd one instance where the'hagh
energy line break protection features did not meet a licensing commitment
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which did not appear to be a systematic error. Nevertheless, we gen
found the high energy break protection adeouite and the 2nalyses sou
based. Accordingly, the design process appezred to be controlled.

‘-‘.
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—>> 3.0 NMechenical (o onents

The objective of this portion of tht inipaztion was to evaluate the rmech-
anicel components aspects of the design with emphasis on the control of
design information and assumptions used in the evaluetions. 1S review
incluced sample areas of work in the Stress knalysis Group and the Pipe
Support Group at Bechtel Power Corporation and sample items of mechanical
equipment.

3.1 Stress Analysis Group

3.1.1 - Design Information

This section summarizes the basic design information reviewed in relation
to the Scress Analysis Group. ‘

Design information wsed by the Stress Analysis Group is generally provided
by other Bechtel internal design groups. The design data include project
specifications for piping, piping isometric drawings and vendor component
allovable loads. DFawings and specifications are formally controlled
docurments containing coordination sign of f stamps and are referenced in
the stress analysis cover sheets. Valve weight data are contained on the
piping isometric drawings. Information on component allowable loads and
System operating conditions §s transmitted from the Mechanical/Nuclear
Group by memoranda and retained in the stress analysis problem file.
Seismic response Spectra 2re maintained in Bechte) Co=puter Program ME 908
(Reference 3.26) and are obtained by specifying the building end elevation
data point showiin"the civil msthematical modeis. The stress group leader
maintains a notebook containing the civil methematicz] models andcorres-
ponding spectra. Also contained in the notebook are ME 209 printouts of
=" the spectra. One data point was checked (Data Point ko. 11 in the Auxiliary
Building). The ME 903 spectra printout for this data point metched the
envelope spectra obtained from the civil specification. Spectra enveloping
between different buildings and elevaticns is perforred by the corputer
program.

Loads and pipe moverments at pipe support locations are transmitted from
the Stress Anal,.‘s Group to the Pipe Support Group by memoranda. Movements
et small pipe branch connections are meintained in the stress analysis
problem file. Since the Pipe Support Group performs the desicn of smal)
diameter piping, the stress analysis package is checked by that group to
obtain the correct movements at attachrent points.
Feedback from the field on "as-built" conditions is largely in the form of
Field Change Requests (FCR) which must be approved by Bechtel. The design
philosophy for the SNUPPS project is intended to limit Field Change Requests
by requiring the system to be fabricated within the tolerances contained in
. Bechtel Specification M-204 (Reference 1.24). As a result, no field change

e
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requests for piping were available in the Stress Ar2lysis Group for inspec-
tion team review. In acdition to limiting the field changes on piping,
Bechtel plans to conduct final "as-buiit" walkdowns when construction is
complete. Since support fabrication or the sample system was not complete
at the time of the inspection, no assessrent could be made of the imple-
ment2tion of “"as-built" controls for pizirg.

;he results of our review of sample work 2reas are described irn Section
0103.

3.1.2 - Personne)l and Guidance

This section describes our review of training and guidance information
related to the Stress Analysis Group.

Inexperienced engineers were first assigned to the Bechtel staff rather
than 2 specific project. There, they received classroom training (approx-
imatelty 150 hours) which gave them an overview of anzlysis techniques and
procedures for various loading conditicns. Once the training wa- com-
pleted, the engineers were assigned to 2 specific project. There, the
first assignments for new personnel were checking and reviewing completed
(and previously checked) problems to bezome further acquainted with the
group's work. Then typical work was assigned. No formal training class
_hotes were available to review for class effectiveness. The training
program had only been available withir. the past two or three years,

The Stress Analysis Group uses centralized guidance documents such as
computer manuals and stress newsletters. The inspection team studied

the stress newsletters and the user's ranual for Bechtel computer program

ME 101 (Reference 3.27) which was the computer program used for piping
anzlysis. The stress newsle‘ters are 2 collection of letters issved from
time to time by“the stress groups of verious Bechtel -offices indicating
acceptable analysis. techniques, analysis clarifications, and suggested
analytical procedures. We noted that the newsletters hacd not been evaluated
for use on the SNUPPS project.= They were being used in some cases but, on
the whole, there was no system in place to determine what should be used
where. This was in violation of Bechiel Procedure EDPI 4.1-01 (Reference
1.11) which states that “Design criteria on the SNUPFS project are detailed
in discipline design criteria documents which sha11l be revised and documented
in accordance with this instruction." (Finding No. 3-1)

Finding 3-2 (Section 3.1.3) concerned &n error that right have been avoided
by use of the appropriate newsletter. 2acec on the nzture of the nevsletters
and the lack of controls, there appeared to be a potential for other such
errors. In addition, Finding 3-5 (Section 3.1.3) concerned assumptions

made at a piping class boundary. This zppeared to indicate a need for

more formal guidance in other areas as well. These matters should be
addressed in resolving the above finding.

One newsletter that the team reviewed cealt with welded attachments to ASME
Class 2 and 3 piping systems. During this review, Bechtel personnel indi-
cated that if the loads on the attachment produced a stress less than 8 ksi,
the attachment was considered adequate. If the welded attachment resultec
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in 2 stress greater than B ksi, a more cetailed analysis procedure would be
utilized. The initial welded attachment stress analysis would be perfcrmed
by the Pipe Support Group using Bechtel Ccmputer program ME 210 (Reference
3.28). If the results indicated sirestes greater than 8 ksi, Class 1 allow-
able stress limits would be used for coemparison of lug stresses combined
with the piping stresses for primary upset, primary plus secondary, and
faulted load combinations.

Sections NC-3645 and hD-3645 of the 1974 Edition of the ASME Code require
the consideration of local stresses in the pipe resulting from attachments
but do not define explicit stress allowzble criteria. The NRC staff is
currently reviewing criteria for piping attachments on a generic basis,
However, at present, the Bechtel procedure appears to meet the require-
merts of the above sections of the ASME Code.

From the team's review of a user's manual for the ME 101 program, it was
noted that there might be a non-conservatism in the calculation of seismic
anchor-movements for skewed restraints. The ME 101 Progrem Users Manual
discussed the method used by the program to compute loads due to seismic
anchor movements. For skewed supports (which did not align with east-west,
north-south or vertical directions), the anchor movement applied to the
support was the global movement multiplied by the cosine vector. This
might yield non-conservative results for some cases. This question should
be adcressed by further study and, if needed, appropriate corrective action
should be taken. .(Unresolved Item ho. 3-1)

For seismic analysis of pipin, systems, the FSAR referenced Revision 3 of
Bechtel Topical Report BP-TOP-1 (Reference 3.5). The Stress-Analysis Group
Lezder had a copy of Revision 2 for reference and there w2s no documented
evicdence that the group members had formally reviewed Revision 3. This
indiczted a lack of awareness of what was specified in the FSAR. However,
@ brief comparison-indicated that Revision 3 incorporzted 2 discussion of
closely spaced modes and Class 1 piping cyclic criteria, and specified that
three simultaneous directions of earthquake input be utilized. No evidence
was found that Stress Analysis=Group personnel had violated these criteria.

Tre Stress Arzlysis Group Leader also mzintained a copy of Bechtel Speci-
ficatior M-200 (Reference 3.3) cdezling with design of ASME Section 1!1
Stress alloweble 1imits and load combinations were contained on
urg Power Division stendardized forrs used by the Stress Anzlysis
or support lozcs, only maximum design loads were summed. This
icec the most conservetive load corbination to the Pipe Surport Group.

A number of ceneral questions arose during the inspection concernirg the
analytice) procedures utilized for the piping system 2nalyses for .he
SKUFFS preject. One guestion dealt with the analytical procedure for
incorporating "missing mass" or zero period acceleration effects. For

the SILUPPS project, the Stress Analysis Group was using a 33 Hz frequency
cutoff. Ao zero period acceleration loads were being incorporated into
the support loed tebles. However, Bechtel personnel indicated that SKUPPS
Project criteria required that (1) minimum stiffnesses be used, (2) worst
cese loads (typicelly faulted) be used to design supports to normal and
upset 2lloweble stress levels, and (3) that a minimum design 10ad of 100
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1b/inch diameter of pipe be used. The te2m believes that sufficient con-
servation exists in the calculation of support loads to cover zero period
acceleration effects in these particulir circumstances.

Another question concerned checking to sez if response spectra peaks were
straddied. This would result in an anzlysis that was sensitive to smal)
changes in input parameters and modelirz essumptions. Bechte) did not
conduct formalized checks. However, typically the first mode for the piping
systems reviewed was greater than the fundarmental spectra peaks and,
therefore, peak straddling was not observed.

Finally, the stiffness values used in the piping 2nalyses were explored.
Bechtel personnel indicated that very high stiffnesses were used in the
weight and thermal expansion anzlyses while realistic minimum stiffnesses
were used for the seismic analyses. This meant that therm3al expansion
results should be conservative, seismic results adequate, and that weight
results can be non-conservative. However, the non-conservatism in the
weight- results wouldmot be of engineering significarce.

In summary, the Stress Analysis Group used standardized forms and the ME 101
computer program which provided good assurance of consistent application

of the ASME Code reguirements specified in the FSAR. In the mocre judge-
mental areas of analysis and modeling 2ssumptions, improvements in the
guidance were needeé as discussed above in relation to Finding 3-1.

The results of our review of specific analyses are described in the following
section.

3.1.3 - Analysis Review -

The objective of this portion of the irspection was to evaluate the adeguacy
- and control of specific Stress Analysis Group products. .

Two stress analysis packages were selected for detailed review: (1) the

.= 2auxiliary feedwater turbine driven pump discharge line, Problem No. 7Q, .
(Reference 3.9) and (2) the steam supply line to the turbine, Problem to.
60, (Reference 3.7). The team reviewec the input information referenced,
the assumptions used in the anazlysis, 2~¢ the stress &nd load summary
sheets for compliance with FSAR criteria.

Problem No. 60 referred to Revision 13 of Specification MS-1, the Piping
Class Summary, whereas Revision 14 (Re‘erence 1.23) had been issued by the
time the analysis was finally approved 2nd Revision 15 had been issuec by
the time of our inspection. A similar situation existed with Problem No. 70.
However, the team's review indicated trzt the later revisions did not affect
these analyses. In addition, to demonstrate the procedure for controI?ina
such information, Bechtel personnel previded a memorandum (Reference 3.35
that documented the piping analyses affected by the latest revision (Rev 15)
to the Piping Class Summary.

The an2lyses indicated that 3% damped SSE response spectra had been used
as input whereas 2% should be usea for small piping. However, we found
notes indicating that the 3% spectra aralysis results had been multiplied
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by a factor of 1.25 to conservatively tound the 2% spectra acceleration
velues. This was a valid practice.

The 2n2lysis packages indicated that the rmain run piping did not have
stress intensification factors greater thzan 1.0 at points where branch
piping was located. The plant design staff statcd this was a standard
procedure for the SNUPPS project. ?This epplied to cases where the branch
pipe was smeller than the run pipe as cefined by footnote (6) to Figure
NC-3673.2(b)-1 of the ASME Coce.) Since the 1974 Edition of the ASME Code
was ambiguous in this area, Bechtel's interpretation was that the run piping
need not be stress intensified. We believe this approach is not conser-
vative; however the significance is not expected to be major. The Code
erbiguity was clarified in the Summer 1979 Addenda where a minimum stress
intensification factor of 1.5 was required. However, the licensee is not
required to meet the later versions of the ASME Code.

We found that Problem No. 60 had not erployed the correct enveloped seismic
response spectrum. FSAR Section 3.7(B)3.7 stated that "The seismic design
of the piping and equipment included the effect of the seismic.response of
the supports, equipment, structures, and components.” The enveloped response
spectrz used on Problem No. 60 were not conservative in that they did not
include the effects of the main steam lines to which the supply lines in
cuestion were attached. A correct response spectrum should have been
obtained if the appropriate plant desicn stress analysis newsletter, as
¢iscussed in Finding 3-1 above, had been employed. Since no formal design
requirements existed to addresss response spectra input for branch lines,
this problem may apply to other analyses where branch lines have been
cecoupled from larger piping systems. (Findirg No. 3-2) ..

ke found that Drawing M-03AB0O]1 (Reference 3.29) did not reflect the correct
"es-built" condition at the connection between the steam supply to the
euxiliery feedwater pump turbine amd the rmain steam loop 3 header. The

pipe febricator (Dravo) had supplied a different contiguration than described
in the Bechtel cdrewing. Revision 5A to the Dravo drawing (Reference 3.30),
vhach had been received at site with the spool shipment, showed the correct
"es-built" con¢ition. However, the Bechtel site records maintained by the
Becrtel Site Liaison Engineering Group cont2ined the earlier Revision 5,
(Feference 3.31), which did not reflect the "as-built" condition. This
¢rcezrec to be a paperwork error by either Bechtel or Dravo. (Finding No.

with recpect to the same connection, we found that Problem No. 60 did not
r cccumentetion for the calculation of the stress intensification
sec, This was contrary to Becttel Procedure EDPI 4.37-01 (Refer-
), which required a statement of how design data were developed
ilecd celculations were not performed. This was a procedural item
vhich we would not expect to adversely affect the analysis. (Finding No.

- \

3-4)

Ore eccitione] piping run was reviewed to determine the adequacy of the
essumptions used at Seismic Category I boundaries. This was the auxiliary
feecwzter suction piping from the condensate storage tank Problem No. 44A
(Feference 3.8). Review of Problem No. 44A indicated that no anchor was
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designed at the Seismic Category I bou-Zary where the buried pipe entered
the auxiliary building. The effects ¢f the Non-Category I pipe had peen
considered by modeling approximately ten feet of massless pipe with three
directional soil springs located at tws foot intervals. It was ncted th:--
building settlement was considered in =-c 2-21,5is in acczrdarce with Eechtel
Specification M-200 requirements.

We found that Problem Ro. 44A did nct contain an evaluation of the imposed
loads and movements due to the thermal expansion of the attached buried
piping outside the building. This is contrary to Zection KD-2851 of the

1974 Edition of the ASME Boiler and Pressure Vessel Code which states that
the design of the complete piping systes shall be analyzed between aachors
for the effects of thermal expansion. This appeared to be a unique situztion
involving an interface, without an anctor, between Non-Category J buried
pipe and Category I pipe inside a builcing. (Finding No. 3-5)

In addition, we found that the same prcblem did not contain an analysis of
piping from the condensate storage tank inside the building for the cold
condition. This is contrary to Section ND-3624 of the 1974 Ecition of the
ASVE Boiler and Pressure Vessel Code which requires that the desion of
piping systems take- into account forces and moments resulting from therma)
expansion and contraction. This specific error in Problem 444 did not
appear to be a systematic error since & check of the suction from the
Essential Service Water System and the Auxiliary Feedwater dtscharge piping
confirmed they had been analyzed for the low temperature condition.
(Finding No. 3-6)

Ir a meeting with the NRC staff on June 9-10, 1981, the SKUPPS applicants
committted to meet the staff's position on functional capebility for ASME
Class 2 and 3 piping systems (Reference 3.32). At the iime of the inspectior
of the auxiliary feedwater piping system, the analyses hzd not been checked
for compliance with the technical position. Our review of the stress
anzlysis packages indicated that stresses at some points in the piping
systems exceeded the minimum 1imits given in the technical position.

Further evaluatjon is necessary to assure functiona] capability of these
piping systems in accordance with the sechnical position. (Unresolved

Item No. 3-2)

The piping systems recquired to meet the functional cepability criteriz in
the technical position were identified by marked-up PE1D's thet were
transmitted from the Mechanical/Nuclear Group. However, ro list wes
available to identify which analysis problems required eveluztion for
the functional capability criteria. 1Ir order to check the implerentaticr
of the functional capability criteria cn current work, the tez~ checked
Stress Analysis Problem No. 12, (Reference 3.33). Review of the stress
summary verified that the functional cepability criteria had been con-
sidered in the analysis.

3.1.4 - Summary

This section summarizes the results of our review concerning the Stress
Analysis Group.
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As discussed above, three findings related to Stress Analysis Group guidance
for analysis techniques and modeling assumptions., The most significant (No.
3-1) involved a lack of control over the use of stress newsletters. The
second (No. 3-2) concerned seismic response spectra input for branch lines,
The third (No. 3-5) involved the assumptions made at a piping class boundary,
Although the majority of assumptions used appeared adequate, the negative
findings indicated that more formal guicance was needed for consistent and
correct 2pplication of design assumptions. (Observatior 3-1)

There was one finding (No. 3-3) concerning control of design input
information. This invoived feedback of "as-built" information from the
vendor drawing of the steam supply conrection to the main steam line.

The overall control over feedback of “"as-built" information could not be
assessed because system construction had not been completed and “as-built”
w21k downs had not been performed.

The review of design input information supplied vy other Bechtel design
groups-included system operating parameters, component allowable loads,
seismic input -and piping class specifications. Based on the inspection
sample, design input information appeared to be controlled.

The review of sample calculations indicated that the basic criteria
specified in the FSAR for ASME Code allowable stresses and design load
combinations were followe!. Two findings did not appear to be systematic
errors. One (No. 3-4) concerned a lack of documentation for a stress
intensification factor and the other (lo. 3-€) concerned failure to
anzlyze suction piping for the cold condition. Accordingly, based on

the inspection sample, -adequate control was indicated. @ : ' =

Pipe Support Group

-*-* 3.2.1 - Design Information - &

This section summarizes the basic design information reviewed in relaticn
to the Pipe Support Group. - :

The basic input information comes from the Stress Analysis Group in the
form of memoranda transmitting the support lcad summary sheets and piping
iscmetrics showing the loration of the supports. Data containing pipe
therma]l and seismic m~vements at the suppcrt loca*ions are listed on the
support load sheets.

Coordination with the Civil Group for structural attachments was achieved

by sending the Civil Group the working drawing of the support which, in

all samples examined, contained the imposed loads and the location of the
support. The Civil Group then stamps the working drawing "Approved" prior
to the Pipe Support Group issuing the hanger drawing. Working drawings had
been retained for reference, although ther. was no evidence that this was
required by Bechtel procedures. The most recent procedure implemented by
Revision 17 to Bechtel Procedure EDPI 4.46-01 (Reference 1.17), reguires

an index sheet to be maintained for each isometric drawing. The index sheet
contains a 1ist of all supports on the piping isometric along with the
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revisions of the support design. When supporis are revised, the index sheet
along with 211 new support revisions are sent to the Civil Group which
signs the coordination sheet.

In our review of the sample calculations as discussed in the following
sectiors, we found the original procedure hac been followed and the docu-
mentation had been retained. Implementation of the current procedure
should improve the coordination between groups and the retrievability

of the records in the Pipe Support Group.

The majority of the supports on the system selected had not been completed
and had not received the field QC check at the time cf the inspection.
Feedback from the field on “as-built" ccnditions was similar to that dis-
cussed in Section 3.1.1 for piping. The mzjor difference with supports
was that the Daniel procedure for field change requests (Peference 3.38)
allowed construction to proceed on the basis of the proposed change prior
to Bechtel approval or .. FCR. This was called a "Red Line Procedure"
and it required a2 "Red L.ne Tag" be attached to the support until the FCR
was dispositioned by Bechtel. ‘ i

The results of cur review of sample work arezs are described in Section
Sl e ~ - .

- 3.2.2 - Personne) and Gutdance

This section descfibes our review of training and guidance information
related to the Pipe Support Group.

Interviews with Bechtel personnel indiceted the Pipe Support Group con-
ducted a training course for new persorrel. The training course consisted
of approximetely 60 hours of classwork. As with the Stress Anzlysis Group,
it was noted that the trainfng program had only recently been available.

A key document used by the Pipe Support Group was Bechtel Specification
M-217 concerning pipe supports= (Reference 3.16). This specification }isted
general design requirements such as required stiffness of supports. Another
document usec by the Pipe Support Group was Bechtel's Pient Design Kenger
Engineering Standards (Reference 3.17). This document contained guidance
for items such 2s evaluation of standard deteils for welcs anc attachments.

Standard components such as clamps, snubbers and sway struts were selected
basec on manufacturers' catalogue 1nad retings. Suppie~ertary steel framing
was generzlly evaluated using the computer program STZUDL to cbtain

member stresses and attachment loads. Evaluztion of welced attachments

to piping was performed by the Pipe Support Group as previously discussed

in Section 3.1.2.

The basic design criteria involved evaluation of supports for the maximum
lozds transmitted by the Stress Analysis Group and maintaining the stresses
within the ASME Code upset limits. This was more conservative than the
FSAR criteria. Bechtel personnel indiceted that more detailed evaluations
using FSAR load combinations and stress 1imits might be used to evaluate
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the adequacy of existing supports or for eveluation cf welded attarhment
stresses if needed.

The results of our review of specific 2ralyses are described in the
following section.

3.2.3 - Analysis Review

Y

The objective of this portion of the inspection was to evaluate the
adequacy and control of specific Pipe Support Group products.

Several pipe support calculation sheets were reviewed. Support AL02-C008/
135Q was chosen for review because it contained welded attachments to the
pipe. The loads matched the loads calculated by the Stress Analysis Group.
The welded attachment analysis appeare. adeguate.

Support AL04-C005/135Q (incorperating twe rigid struts) was reviewed. No
stiffrness caiculations had been made. BRechtel persornel indicated that it
was standard p-ocedure not to calculate stiffness of struts when Hanger
Engineering Standard (HES) number 16, Revision 1 was utilized. This
standard limited the angle between two struts (analytically modeled as
orthogonal) to be between 30° and 150°. It 2lso illustrated 2 “cookbook"
method for calculating the imposed axial loads. No evaluation was
avezilable at the time of the inspection to verify thzt the strut
stiffnesses met the requirements of Specification M-217 for the entire
range of allowed angles. Since the piping analysis used the stiffness
given in Specification M-217, this question should be addressed to
determi?e whether it has any affect on the design. (Unresclved Item

No. 3-2 -

In general, lateral vibrations of struts end rods were not considered for
the SLUPPS projett -and no criteria“were available for evaluating:the
frequency of supports in the unrestrained direction. FSAR Section
3.7(B).3.7 stated that the seismic desicn of piping included the effects
of the seismic response of supports. Significant lateral vibration of the
support would reduce its buckling capacity ard could 2ffect the resporse
of the piping system. This question sheuld be addressed to determine
whether it has any effect on the design. (Unresolved Item No. 3-4)

Support ALO1-R005/135Q was a2 box frame on the suction piping providing
lateral support in one direction. Atteched to the bottom of the frame was
spring hanger ALO1-HO01/135Q. The loads used to analyze the support frame
did not match the loads from the piping ar2lysis. Huwever, the loads used
in the frame analysis were much higher than the loads from the piping
analysis. The frame dimensions used in the STRUDL aralysis did not match
the dimensions on the support drawing. The STRUDL analysis was dated
10/04/76 and Rev 2 of the support drawirg was dated 6/23/78. Apparently,
the STRUDL analysis for this case was based on 2 preliminary design or a
similar design of another frame support and was not updated with current
loads and “"as-built" dimensions because of Lhe conservatism in the loads
used in the analysis. Because the loads used in the znalysis were much
greater than the current piping loads, the frame design should be satis-
factory and the apparent assumption was justified. The support design
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contained an evaluation of the frame stiffnecs which demonstrated that
Specificatipn M-217 requirements had been met.

Field inspection of support ALO1-R005/135Q indicated that the frame pro-
vided no vertical clezrance at the bottom of the pipe. This frame was

not intended to provide vertical support. The cause was that the length
of the vertical members specified in the bill of raterials did not match
the dirensions shown on the hanger sketch. This appez.'ed to be a non-
systematic error that was not detected in the design chucks or the initial
field quality control check of the harzer. It is expected that this error
would be detected by a system walkdown performed in accordance with the
NRC's IE Bulletin 79-14. The support will require rework to obtain the
proper vertical clearance. (Finding No. 3-7)

Spring hanger ALD1-H001/135Q was attacted to the box frame discussed above,
The analysis package contained correct loads and movements from the piping
enalysis. The design of the members wzs based on a load from a previous
analysis revision whith was less than the current load. A note in the
- hanger calculation.stated that the new load and movements would not affect
L= the member sizes. This design appeared to be satisfactory.
Support FCO1-R020/135Q consisted of two lateral snubbers on the steam
supply line to the turbine. The loads and moveme.ts used in the support
evaluation were the-same as those contéined in the pipe stress aralysis,
The evaluation of support stiffness consicered only the structural steel
elements of the support which, in essence, assumes that the snubbers in-
volved were rigid. We found that this did not meet the requirements of
Bechtel Specification M-217 {Reference 3.16). Section 4.2(b.). of the
specification required that either the stiffness requirements of Table 1
in that specification be met, the frequency equation be satisfied or the
stress problem rean:lyzed using the actue! stiffness of the support. Test
e - date from Pacific Screntific. showed thzt the snubber stiffness for this
snubber (type R/2-.65) was less than the minimum stiffness required by
Table 1 of Specification M-217. However, the piping stress analysis,
L Pro?]em No. 60 had used the stiffness value from the table. (Finding.No.
3-8

Since it appeared that snubber stiffnesses were rnot generzlly being checked
for complience with Specification M-217 requirements, similar situztions may
exist for other supports using snubbers. In addition, unresolved Items 3-3
and 3-6 concerned lack of evidence thet support stiffness requirements had
been checked for specific struts and l-beam attachments. Apparently, it
was generally being assumed that stancerd components would be satisfactory
rather than checking to determine that the project interface requirements
in Specification M-217 had been met. In 2ddition, Unresolved ltem 3-4
concerned an apparent assumption that standard struts and rods would auto-
matically be satisfactory from a standpcint of lateral vibrations. Based
on these considerations it appeared that improved guidance and procedures
were needed to assure that project requirements were met for standard pipe
support components and structural deteils. These matters should be
addressed in resolution of the above finding.

Anchor AL01-A002/125Q on the auxiliary feedwater suction piping was reviewed
to verify the method used to evaluate welded attachment stresses. The
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evaluation used the ME 210 computer program to evaluate welded attachment
stresses 2t the pipe attachment point. Since the stresses exceeded 8 ksi,
an evaluation was performed using ASME Class 1 allowable stress limits for
the following load cases: (1) primary upset limits for weight + OBE (2)
prirary faulted 1imits for weight + SSE and (3) primary plus secondary
limits for weight, thermal, OBE and seitmic anchor movements. The items
reviewed, which focused on the methods for handling attachment stresses,
appeared acceptable.

Anchor FC01-A002/135 was designed by the Civil Group. This anchor was a
boundary anchor between the Seismic Category I steam supply line and the
non-seismic supply line from the auxiliary boiler. The design loads from
the Stress Analysis Group considered piping coilapse. loads from the non-
Category I section of the piping. It was noted during the team's civil
engineering review that these moments were reduced by the ASME Code stress
intensification factor at the nearby elbow. The Bechtel Civil Group
provided procedure TB-011 (Reference 3.21), which had been provided by

the Stress Analysis Group. This procedure allowed reduction of collapse
ot moments by the ASME Code stress intensification factor at any fitting

1 lTocated within three piping aiameters of a restraint, While this procedure
mey produce acceptable results for elbows, we considered its general val-
idity questionable since the Code stress intensification factors would not
generally correlate with section collapse properties. This matter should
be addressed to determine its potential effects on design. (Unresolved
Item No. 3-5) _

Field Change Request 2FC-1191-MK was reviewed as an example of field
feedback. The FCR involved relocation of the structura) steel -attachment
of 2 sway strut approximately six inches to avoid interference with
existing conduit. The relocation was dccepted and the Civil Group had
signed off on the coordination sign off sheet. The change involved a
= support which placed ‘an existing structural I-beam in torsion; the
change increased the torsional moment on the I-beam. I-beams generaily
have low torsional stiffness, especially for the case where the load is
applied Jocally through t%e flange. No evidence existed at the
tire of our inspection to verify that Specification M-217 stiffness
requirements had been considered when this change was approved. This
should be addressed to determine whether or rot it would have any effect
on the design. (Unresolved Item No. 3-6)

\

3.2.4 - Summary

This section summarizes the results of our review concerning the Pipe
Support Group.

As discussed above, there was one finding (No. 3-8) concerning the failure
to meet the support stiffness requirements of Specification M-217 with
respect to snubbers. In addition there were two unresolved items (Numbers
3-3 and 3-6) regarding a lack of evidence that support stiffness requirements
had been met for specific struts and I-beam attachments. The specification
provides interface requirements to assure the consistency of piping

analyses with support stiffness. Apparently, it was assumed that standard
components would automatically be satisfactory rather than checking to
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3.4

stresses present in the angles. The 2rgle suﬁports should be checked using
appropriate analytical methods. (Unresolved Item No. 3-7)

The inlet nozzle loads used in the qualification report were the same as the
loads used by the Stress Analysis Group for Problem No. 60. The stiffness
of the nozzle could not be determined from the review of the report. There-
fore, it could not be verified that the essumption of the nozzle as a rigid
enchor in the piping analysis was valid. It was noted that dynamic testing
results presented on page 52 of the turbine report listed frequencies
renging from 2.5 to 6.7 Hz, indicating that the turbine was not a rigid
component. This item should be addressed to determine whether or not there
s any effect on the piping analysiz. (Unresolved Item No. 3-8)

There was no indication that the Stress Analysis Group reviewed the above
vendor design reports and we had some concern about whether the stress
analysis assumptions in those reports were being checked for consistency
with Bechtel pipe stress analyses. However, since we found no violations
of regulatory requirements, this matter is mentioned as a recommended area
for licensee consideration. (Observation No. 3-3) :

The tezm reviewed the qualification report for valve HV12 (Reference 3.36)
es well as the valve data sheet supplied by Masoneilan, dated 8/19/77 which
provided the actual weight of the valve. The weight given on the data
sheet was approximately €% greater than the weight used in the piping
an2lysis (Problem No. 70). When questioned about this difference, Bechtel
personnel produced the current revision of isometric drawing M-04AL04
(Reference 3.37), which contzined the correct valve weight. They also
produced the Bechtel criterion for reanalysis of piping problems due to
changes in valve wefghts. This criterion stated that reanalysis was not
required if the valve weight change was less than 17%. This was based on
gereric calculations performed by the Plant Design Staff. We did not
review t = documentation supporting the 17% criteria; however, the weight
difference fcr valve HV-12 in Problem No. 70 was not considered sfgnificant,

The sefsmic input that Bechtelhed provided for valve qualification con-
sisted of generic envelope spectra for the plant. These spectra enveloped
the cutput accelerations from the piping analysis and were conservative.

Fs ciscussed above, our review in this area resulted in two unresolved
1ters &nd cre recom-encetion for licensee consideration. Based on the
limited review of equipmert, it appeares that adequate controls existsd
to ensure besic desicn inputs such 2s nozzle 21lowable loads, seismic
inputs enc velve weights were properly transmitted between the Stress
Anelysis Group and th: component suppliers.

Conclusion

On the basis of the sample included in the inspection, the design process
dppezred to be controlled in the mechanica) components area. As discussed
in the preceeding sections, weaknesses were identified, the most signifi-
cant involving guidznce concerning design assumptions and standard
components. Nevertheless, the inspection sample in this area appeared

to indicate adequate control.
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- 4,0 Civil and Structural Engineerjng
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L

The objective of this portion of the inspection was to evaluate civil
and structural engineering design detsils and practices with emphasis
upon control and exchange of information &s well as the technical
execution of the design. The team reviewed the invclvemant of Union
Electric Company and Nuclear Projects Incorporated and the execution of
design by the Bechtel Power Corporation. Areas of review included
personnel qualifications, guidance provided, and a nymber of technical
and procedural areas as described below.

Involvement of Union Electric Company and Nuclear Projects Inc.

The objective of thit portion of the inspection was to determine, on the
basis of a limited-sample of technical items, the manner and depth of
involvement of the “licensee, Union Electric Company and the SNUPPS Utilities'
contractor, Nuclear, Projects Inc. (NPI), in the design of the Callaway
facility in the civil-structural discipline area.

The Union Electric €ompany Nuclear Engineering Department responsible for
the Callaway facility consisted of 26 engineers at the time of the inspec-
tion. Two of those engineers were civil-structural. Union Electric
personnel indicated that the group had been formed about May of 1976. At
that time a supervisory engineer in the civil-structural area and another
civil-structural engineer were assicned to the Nuclear Engineering Depart-
ment. Prior to that time these two engineers had been involved along
with a third civil-structural engineer on 2ssignment to the Callaway
project from the-Union Electric Engineering and Construction Department.

FSAP Section 1.4.1.3 describes the technical qualifications of Union
Electric and provides the company philosophy with respect to engineering,
design and construction of the nuclear facility. That section states that
"UE does not maintain engineering and construction staffs for the design
and construction of power olants, but rather engages reputable engireering
and construction firms for these purposes. UE has a staff of engineering
personnel that directs site investigation activities, guides plent desicn,
implements a quality assurance program, and prepares for construction and
operation of the plant." Union Electric Procedure QA-303 (References 4.5
and 4.6), which governs the Union Electric review process, is consistent
with the FSAR commitments in this subject area.

The team reviewed the work assignments of the three individuals for the May
1975 time frame when many of the basic decisions in the civil-structural
discipline were made. The work was divided between the power block work
(Bechtel scope of design) and site (Sverdrup and Parcel scope of design).
The site work apparently consumed a significant portion of the time
available to the Union Electric personnel. In addition, the supervising
civil-structural enginser was responsible for all disciplines with respect
to site-related design work.
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The function of these Union Electric civil-structural engineers was to
provide comments and input to the Compiny's representative on the SNUPPS
Technical Committee for consideration by that Committee for incorporation
fnto the standard plant design. Once & design or engineering decision was
reached by the SNUPPS Technica! Commitiee, or the Management Committee if
necessary, NPl would pruvide the direction to Bechtel. Various other com-
rnittees and groups existed within the S:IUPPS ccncept tO pruvide imput, to
complete reviews and to give direction to the various management decisions
which had to be made, including those related tc engineering and design.

We reviewed in excess of 125 letters ard reeting summaries and 13 speci-
fications related to Union Electric Co~pany's involvement in the civil
structura] design (References 4.9, 4.10, and 4,13 to 4.23). Generally
they indicated involvement, coordinztion, and responsiveness to reguiatory
concerns with work conducted in 2ccordance with Union Electric Cocmpany's
procecures and FSAR commitments.

We found that Union Electric was involved in the review process of the
- basic civil-structural design criteria after September .1973 when Specifi-
cetion C-0 (Referermce 4.10) was issued by Bechtel for the SNUPPS utilities'
epprovel. The Unign Electric review w2s conducted before Union Electric 7\
had 2 forme] procedure to govern such reviews since Union Electric Pro-
cedure QA-303 (Reference 4.5) was not issued until March 1974, This
appezred to be contrary to Criterion 111 of Appendix B to 10 CFR 50 which
recuires such procedures. The team's examination of the items noted by
Union Electric during the review process and the resolution of comments did
not indicate that improper consideration was given during the review to the
pertirent sefety issues. Therefore there was no apparent impact on the review
werh performed or actions taken by Unicn Electric prior to the issuance
c€ C2-303. It was g procedural matter that had been corrected in March
1674 with issuance of the appropriate procedure. (Finding No. 4-1.)

Currently, the/hPl staff. includes 13 technical personnel (compared with
€ to § at the start of the project). They are organized into project

. functionz) areas with the civid-structural area being addressed by twgQ
cyeters engineers under the Technical Cirector. The only civil-structurel
ercireer involved is the Manager of Technica) Services. Earlier (1975-1976)
cre eccitiore) civil engineer was involved. This staffing level appears
tr te comcistent with the NPI role of coordinating and consolidating
vit ity efforts since tre utilities previde civil-structural engineering
errevtice for the review process.

Tre rrirzipe) means for the utilities and NPI staff to provide input into
tre cesicr process is by the Technical Committee's actions. The team
revie.ec the records related to severai semple areas of Technical
Comrittee ectivity in detail, including meeting minutes.

t zprears that all parties were aware, 2t the outset of the project, of
the reed to define interfaces among the various groups involved in design,
ercineering, construction and management. In addition, levels of review
enc cetegories of comments for design documents produced by Bechtel had been
cdefined. The team reviewed several letters and minutes from early in the
prciect related to the Technical Committee's review of the basic civil and
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structural design criteria document. WKe 21so found that the Technical
Committee had been fairly active in the early phases of the project when
many of the basic design decisfons were being made. The Comittee averaged
one day per week in session from June 1973 to June 1974. We noted and
examined the following items that invelved the Technica)l Committee in the
civil-structural area for selected time frames:

1873

1. Bechtel - Sverdrup and Parcel interface

2. Review of Civil-Structural Design Criteria, C-0
3. Plant layout planning

Early 1874
- %oncrete aggregate sources, testing, etc. '

Reinforcing steel procurement

Third level reviews for safety review of selected systems
Functioning of the Technical Committee

Systems descriptions and SAR consistency and updates
Procedures of design review ) X

. Procedures for bid packages

. QA requirements on the operation of the Technical Committee

N DB WM

-—

Late 1975

1. Status Report -.Bids - Specification C-202; Pipe Hangers and Supports
and Miscellaneous Metal

2. Bid recommendation on Specification C-202

3. Development procedure for bidder's 1ists

4. Civil-structural design review

Early 1976 :

be Eeaczor cavity design

2. Third level. reviews e

3. Base mat seismic design

4. Bid award for Specification C-202

5. Design reviews o ‘
Late 1981

T. Deletion of selected pipe whip restraints

Late 1222

I. Retrofit of specifications and drawing revisions

. Disposition of field reports

Installation tolerances for surface mounted plates

Intermediate design change packages

kWalkdown of piping systems

. Nonstandardization - Startup Field Reports, Field Change Requests and
Konconformance Reports

Hanger status

. Penetration closures

oo~ Lo 00 B NN N )
- - -

The team also reviewed a number.of items related to efforts of the
Construction Review Group to evaluate the consideration of items such as
constructability, cost, schedule and sequence. A brief line item summary
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gf}the subjects noted and examined for selected time frares is provided
elow.

1976

I. Comrents on Specifications C-101, 103 and 131

2. Schedule and concrete placement in the auxiliary building

. Field Change Requests - Site interfaces and comrunications

. Concrete specification )

. Field Change Requests and Nonconformance Reports and waivers

Structural steel bolting

. Construction details and blockouts

Elockout reinforcing steel spacing

9. Resclution of comments on Specification C-103

10. Construction Review Group's recommendation for field run pipe

11. Pipe whip restraints

12. Technical Committee review levels

13. Cons:ruction joint at containment-auxiliary building wall inter-
sections, n .

1977 ¥
1. Concrete problems

. Feinforcing detailing problems/errors
Component support boundaries
k211 reinforcing steel erection
Construction Review Group Charter and Management Comittee Action
Nonconformance Reports on minor concrete deviations C
Design drawings vs. American Concrete Institute Standard 318 and
resulting conflicts "%
Reinforcing steel placing tolerances
Construction Review Group meetings
0. Procedures for Field Change Requests and Construction Variance
Requests —=: :u: 3 it : : :
11. Reinforcing steel interferences
12. Auxiliary building reinforcing steel

SO Do N
- - - - -

0
- .

The team did not review the activities of other groups, such as the
Merzgement Committee and the Quality Assurance Committee.

fccition2] inspection was performed of the NPI involvement in the design
enc engineering effort by selective review of specifications in the
civil-structural discipline. This was conducted in the same manner as
for Urion Electric Company by selecting distinct specifications and the
re eted correspondence. The areas inspected included the documents
revieved at Union Electric. In addition, two other specifications and
relztec correspondence files were reviewed (References 4.17 and 4.18),

It appeared that most of the independent technical input in the civil-
structura)l area had originated with the utilities. The coordination
anc consolidation function performed by NPI was evident. NPl had set
an excellent example from a quality assurance standpoint on items
related to the civil-structural design criteria in diligently pressing
for resolution of issues.
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Based on the information reviewed, 1t &ppears’'that the relevant commitments
ifn FSAR Section 3.8.4 have been correctly translated into specific project
design documents such as specifications, drawings and procedures. The basic
civil-structural design criteria document (Reference 4.10), which contained
the civil-structural design criteria fcr the facility, 1s ¢ nsistent with
the commitments contained in the FSAR. This document appe .rs to have been
adequately reviewed, controlled and maintained. The individuzl design sub-
Jjects and criteria commitments were develcped into technical specificetions
addressing the acg:isition of materials, the fabrication of assemblies and
the erection of various pertions of the civil-structural items. These
documents have also been subjected to 2 review process which was controlled
and the documents have been maintained.

Our review indicated thet the transmittal of information between the various
groups involved in civil-structural design and engineering process wzs good.
Coordination meetings and effective cormunications centributed to this good
level of design interface. Where problems seemed to cevelop there had been
timely recognition of them by engineering and project management through
the controls that had been instituted before and during the project.
Resources were directed to the problems until a solution was prescribed,
{mplemented and monitored for the desired results.

Personnel ard'Gujd;ﬁce

This section describes our review of staffing and guidance information
in the civil-structural area. :

At Union Electric Company, the supervising civil-structural engineer had
30 years experience in civil engineering with the company and had been
working on the Callaway project as a supervising engineer since 1973, The
other civil engineer had & years experience in civil engineering with the
company and had-been-assigned to the C2llawzy project since 1576, Both
had BS degrees in civil engineering, were registered professional
engineers and had received additiona]l company training in quality
assurance in connection with their Callaway assignments.

At NPI, the civil engineer that remzined on the project had 30 years
professional experience, mostly relatec to nuclear plant desicn, followirg
receipt of a BS degree in civil engineering. He had also receivecd an 1S
degree in nuclear engineering anc 2 law cegree 2nc wes & registered pro-
fessional engineer. This individual wes originally involved with the
SNUPPS projact as the licensing engineer and was the Manager of Technical
Services at the time of our inspection.

/The training and experience records for a civil-structural engineer who
_was employed by NPI from June 1975 to l'ay 1876 could not be located. This
was contrary to Criterion XVII of Apperdix B to 10 CFR 50, which requires
that records shall also inciude data such as qualifications of personnel.
We found no adverse effects on the design from this specific item, which

was a record keeping error. (Finding 4-2)
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At Bechtel, a cross-section of 6 civil-structiral engineers, ranging from
junior (o senfor levels, representing working design engineers as well as
supervisors, was selected as being representative of the civil-structural
encineers that had worked on the project over time. Their qualifications
were sumtarized as shown on Table 4-1. Additicnally, 211 had

received training while at Bechtel, including project related quality
assurance training.

"



Engineer Number

Function

Degrees

Registraticn

b.

C.

Years of Experience
a.

Tota)l
Professional .
Nuclear Plant
Construction
Nuclear Plant
Design

SKNUPPS
Project

TABLE 4-1

BECHTEL PERSONNEL QUALIFICATION SAMPLE

i

1 2 3 < 5

Group Special Group
Designer Designer Leader Probiems Lezder

BSCE BSCE BSAE Technical  BSCE
FSCE Institute
PhDCE Graduate

- EIT EIT PE PE
15 27 5 24 12.5
1.5 3 - 7 8.5

1.5 - 6 3 6 . . 8.5

o
'
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Group
Supervisor

BSCE
MSCE

PE

12

7.5
6.5



The team reviewed the records of the project related training required by
Bechtel procedures for individuals working on various aspects of the project
for the civil-structural group. The requirements related to training and
indoctrination were addressed in Bechtel Procedure EDP 5.34 (Reference
4.52). The Bechtel project quality engineering group had also implemented
supplemental procedures. Basically the group supervisor was responsible
for defining which specific procedures were necessary for a given indi-
vidual to read and understand. A log w2s maintained identjfying the
individual records of these required reviews. As new assionments or
functions were detailed to individual engineers the group supervisor wes
responsible for reviewing the individuzl's training and indoctrination
record to ascertain whether the indivicual must receive training on
additional procedures.

For revised procedures the project quality engineer, who was responsible
fur the procedures, issued a memorandur to project group supervisors noting
the substance of the changes. The individual group supervisors then
determined how they would pass that information to the indivi‘uals within
s their group. - . . '
Our review of the project's execution cf training and indoctrination of
project procedures and instructions for the civil-structural group
indicated that it was consistent with the Bechtel procedures. Interviews
and contacts with the various individuzl engineers in the civil-structural
group during the design inspection led us to conclude that the individual
engineers generally knew the procedures and followed them.

The results of our review of design details in the civil-structural area
are described in the following sections.

&.3 Auxilizry Building and Floor Response Spectra

The objective of this portion of the inspection was to examine the adequacy
and coordination of analysis, design, and the resulting floor response

-~ spectra for the guxiliary building which housed the a2uxiliary feedwzter
system. We also examined the as-built structure.

(?he euxiliary building was designed with both exterior and interior concrete

 walls to transfer lateral shear force from .eismic loads and steel columns

{ to transfer only vertical lozds. The capecities of concrete walls were
mostly governed by, and designed for, rissiles and were later checked for
seismic cepzbility. The team checked 2 sample of design calculations for
the auxiliary building and found them correct and acequately documented,
Two engineers who were involved in the design were interviewed and both had
8 good understanding of the overall design concept of the auxiliary building
and were able to relate the constructicn drawings to design calculations
quickly. Based on these spot checks of the design calculations and drawings,
and interviews, it appeared that the overall design of the auxiliary building
had been properly executed.

Our review of seismiz analysis was somerhat hampered because the seismic
model of the auxiliary building was a part of an integrated power block
structures model which was quite complicated and could not be fully
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evaluzted within the time frame of our inspection. HKevertheless, it
appeared to us that the geometry of the auxiliary building had been
preperly represented in the mathematica) mode).

Some probiems were found in the dissemination and coordination of updated
floor response spectra.

We found that seismic analysis celculations on the duxiliary building had
beer. given final approval by the civil greup supervisor in March 1982, but
had not been sent for microfilming at the time of gur inspection in
Decerber 1982. This violated Bechte) procedure EUPI 5.37-01, Section

4.2, which required that all calculaticns completed or revised during the
monih be submitted for microfilming by the 15th day of the follewing month
(Reference 4.39). This was a procedura] matter that had no apparent effecs
on the design. (Finding No. 4-3)

Floor response spectra are nct only used 2s design loads for civil
structures, but also-are used as basic input loads for other engineering
disciplines, such as piping, mechanical, and electrical equipment. EBechtel
had calculated revised floor response spectra using actual as-built condi-
tions for the auxiliary building. Some rf the revised spectra exceeced thi)
original spectra that had been used in cesign, by significant amounts in
some cases. The calculations had been completed and checked in August
1981. During our fmspection, in Cecember 1982, the effects of these
revised spectra had not yet been accourted for in the design. Revised
spectra had not yet been sent to the other discipline groups, such as
mechanical and electrical, to evaluate the effects of the greater seismic
loads upon systems and.components. % 3 ks

It was appropriate, in these circumstances, for the Civil-Structural Group
to examine means by which the spectra right be reduced before providing
the revised seismic. tnputs to other groups in order to minimize the irdact.
Judging from the amount of exceedance, however, it appeared that some
reviszd floor response spectra would have toc be sent %o other groups
eventually. The team was concerned about the amount of time taken to.
chieve a resolution of this matter. The time scale of 16 months without

[;et achieving a final resolution did nct appear consistent with efficient

design and project management needs.

A mermorandum in May 1982 (Reference 4.127) indicated that the Civil Group
had discussed the situation to some decree with other groups. However,
the metter had not yet been resolved anc new spectra had not been entered
in the central file system which was the controlled system for obtairing
current response spectra. Our interviews indicated that personnel in
other groups were not generally aware of the item. Accordingly, the
delay introduced a likelihood that someone might base new work on the
older spectra and such work might eventually have to be corrected or
‘Justified when the matter was resolved. However, the concern in this

/ regard was not a finding or an open item. No adverse effect on the final

| design was expected because the 1ssue was recognized, was oeing worked on

* and would not have been overlooked.
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Accordingly, this delay in disseminaticn of design input information is
mentioned as an area recommended for lizensee consideration with respect
to efficiercy and project management needs. (Observation No. 4-1)

The team examined essential shear wails that transferred lateral lecads in
the plant. The walls were constructed consisterc with the drawings which
themselves reflected the design conditions and no voids or significant
cracks were found, )

The team identified a questionable assu=ption concerning typical electri-
cal racevay supports in the electrical penetration room and the lower

cable spreading room. A typical support consisted of a vertica] square
structural steel tube section connected (a2t the floor) to 2 bese plate by
two welded angles on opposite sides of the tube. Both the angles and the
welds were designed for horizontal sheir forces but not for bending moments
because the baseplate attachment was 2ssumed to act as 2 hinge in the math-
ematical model. This assumption corresponded to a normal civil-structural
design. practice for & typical hinged ccnnection between a beam and a column,
However, in this ipstallation the tube wes butted apainst the baseplate in
contrast to the normal practice of providing a gap to allow rotation between
the beam and column. Thus the installetion had a degree of fixity and would
attract some moment under seismic loading rather than acting purely as 2
hinge. Accordingly, the welds and angles should be evaluated in terms of
the actua) fixity of the attachment to determine whether or not adequate
strength exists. (Unresolved Item No. &-1).

Generic Embedded Plate Program

The objective of this bortidn of the inspection was to review samples
of specific design calculations and encineering work concerning embeddec
plates to ascertain whether or not:

1. design commitments were being met,
2. design controls were effective, and
3. proper inforpation flow and interfacing were evident.

A major discipline interface occurred in the design of the SKUFPS plants
generally in the area of the boundarie: between structurz] support plates
and supported elements. The defined irterfeces which occurred on this
proiect were between the Civil-Structural Group and Plant Design Group
(mechanical items), between the Civil-Structural Group and the Electrical
Group and between the Civil-Struciural Group and the Instrumentation and
Control Group. This section of the re;ort represents the review of 2
sample of the interfacing between two cistinct design disciplines.
Specifically the review of the generic ermbedded plate program instituted
by Bechtel for this project is discussed. Specific use of the methodology
and details for a given support are adfressed in Section 4.5.

FSAR Section 3.8.4.6.4 defines relevant general commitments for embedded
base plates. Loads and load combinaticns were defined in Section 3.8.4.3
and the design and analysis procedures were defined in Section 3.2.4.4 as
conventional analytical methods of stardard engineering practice and com-
puter methods as defined in Appendix 3.EA. The basic materials were
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fdentified in Section 3.8.4.6.4 as well as erection, examination and
quality control aspects. The design cormitrents provided in the FSAR
were properly reflected in Bechtel Specifications C-0, C-121 2nd C-131 ¥
(References 4.10, 4.17 and 4.18). Drawings allowed the use.of surface
/'Jnnunted_nlltes or chipped and grouted embed plates instead of embedded
( plates placed prior to the casting of the concrete elements. Owner
spproval was required to exercise these options. Details of the options
were provided on approved drawings. Use of the substitution was to be
documented and traceability of the plate and bolt materizls maintainec.
Other variations to these had also been developed which ccnsisted of ghrough
bolting for plates as well as grouted bolts. These alternates had also been
-detailed on approved drawings. The need for alternates to erbedded plates
| arose from several reasons: (1) development uf locations and/cr loads for
| specific plates lagged concrete placement, and (2) changes made from the
. original design.

13

Further commitments for base plate design and engineering had been made

— in the. SNUPPS reply o an NRC Bulletin 79-02 (Reference 4.110). It was
noted that the design efforts and programs in this area had been well
underway before the bulletin had been issued.

Analyses for the embedded plates were completed using the computer programs
ANSYS and BSAP as described in FSAR Sections 3.8.A.1.9 and 3.8.A.1.10 and
Appendix 3.8.A. “The models used to consider the various embedded plate
configurations included the flexibility of the plate, the flexibility of

the anchorage device (tersion) and the concrete (compression), and the
loading interactions as well as the geometrical parameters. Based on the
analyses, a series of design aids in the form of nomographs had been
developed for use on the project to allow sizing or checking of a specific
plate assembly for a given set of conditions. If multi-direc*ional loading
wes involved, it was necessary to utilize one of 2 series of interaction

~  formulas which were also analytically develcped for use cn the project

along with zmpirically derived constants. The use of these design aids
21so considered construction tolerances by performing analyses for the worst

=—* location of the attachment within the middle third of the plate. The.

definition of the middle third used in the 2nalytical work had been re-
flected in the design documents in several cases. 1f the georetry and
conditions were not such that the attachment could be mzce within the
middle third then the constructor filed a middle third deviation report
which -ust be resolved by Eechtel. This dispositicn required an engineer-
ing review and determination of acceptebility based on the specific
geometry and loading for that case. The controls for dirensicns of such
items as attachments, bolt holes and edge distance surface mounted plates
were provided as notes on approved drawings. The cortrol of those attach-
rents outside the middle third was also addressed in Bechtel Frocedure EDPI
4.62-01 (Reference 4.47). We reviewed Revision 13 to this procedure with
respect to Middle Third Deviation Notices and found it to be consistent
with the design assumptions and that it had been used correctly. e

We conducted specific checks of several individual calculational packages
which formed the basis of the design aids for embedded plates. They
were:
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1. Calculation 03-53.4-F, "Capacities of Embecded Plate Type
— EPS12A" (Reference 4.54)

—> 2. Calculation 03-107-F, "Formulation of Load Capacity Coefficients
of Embedded and Replacement Plates" (Reference 4.55)

3. Calculation 03-109-F, "Load Nomogrephs for Embedded and Peplacement
Plates" (Reference 4.56) .

We reviewed these calculations to verify that the assumptions, boundary
conditions and input data and analyses were correct. The moce) used in

— the computer based analysis for Plate Type EP 512A reflected the geometry
and material properties for the actual structure and input data appeared
to be properly and accurately prepared.

Several of the Bechtel procedures were reviewed in part during this effort
since they directly provided controls and guidance for the design process
in this area. They were: .

1. EDPI 4.25-01, Design Interface Control (Reference 4.36)
2. EDP] 4.37-01, Design Calculations (Reference 4.39)
3. EDPI 4.46-01, Froject Engineering Drawings (Reference 4.41)

The project procedire on design interfece control (EDPI 4.25-01, Section

— 4.0) 2ppeered somewhat general. The requirements for defining interfaces
dre contained in Regulatory Guide 1.64 (Reference 4.126) and ANSI N45.2.11
(Reference 4.125) to which the licensee had committed in FSAR Section 17.1.2.
The procedure addressed interfaces among Project Engineering, Project
Construction, speciality groups and other Bechtel divisions and companies.
However, there was no precise definition or prescribed procedure for
design interface between subunits within the project such as the Stress

- Analysis Group and.the Civil Group,. Subunit interfaces were addressed by
the following statement: “The interface responsibilities are well uncer-
stood through existing organizational agreements and established practice."

gva These agreements and practices yaried in formality, precision and the degree
of personnel awareness. For the most part, our reviews indiczted that inter-
feces arong discipline groups were uncerstood. However, the following items

ere gxgmples of prodlems:

Y

1. Zone of influence drawings not being prepared, contrary to the
memorandum that defined interfaces and responsibilities for high
energy line break anzlyses (Finding 2-4 in Section 2.4)

2. Failure of diszipTine groups to exchange information or take action
needed to meet pipe support stiffness requirements (Finding 3-8 and
Unresolved Items 3-3 and 3-6 in Section 3.2.3)

3. Failure of a standard support location tolerance provided by the
Stress Analysis Group to reflect the Civil Group's needs regarding
load path (Unresolved Item 4.2 in Section 4.5)

Accordingly, in our judgment, the general statement (in EDPI 4.25-01) that
subunit interfaces were well understood through existing agreements 2nd
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established practices was not uniformly borne out in practice. We con-
clude that this is contrary to the licensing commitments discussed above,

The licensee should employ more formal and precise methods or training to
enhance the effectiveness of subunit interface control. (Finding No. 4-4)
As discussed above, @ weakness was fdentified in the definition of internal
{nterface controls. This finding and the associated examples applied to
the project in general. However, as discussed in this and other sections,
for ;he most part our reviews indicated that internal interfaces were under-
stood.

With respect to embedded plates, based on our review and interviews, we con-
cluded that adequate procedures generally existed to control the trensmittal
of design related information. Calculztions we reviewed in this area re-
flected correct input and were current with other design documents being
utilized for design and construction. The designs and analyses had been
conducted in accordance with the appropriate procedures. Assumptions were
judged. to be valid. =

—> 4.5 Pipe Supporfs; ﬁanéers and Restraints

%

The objective of tﬁ}s portion of the inspection was to determine, for 2
sample of han§ers._piping supports and restraints selected by our inspection
team's mechanical systems, components, and piping engineers, whether or

not:

1. the licensee's design commitments contained in the FSAR and other
relevant documents had been met, £ 5 us

2. correct design.information had been coordinated and complete inter-
faces made through a rational design process,

. St ave 4 e < .
3. design engineers had sufficient training experience and guidance to
complete the necessary design work, and

4, the comp1eted'design was adequate.

(_Pipe Hanger 0-AL0O4-C009/135(Q) supporting the turbine driven auxiliary
edw2ter pump dischar ipe, was desigred by the pipe support group
It consisted of a double sway strut vee assembly hung from the bottom
flange of a structural steel beam which formed part of the structure)
building frame supporting a concrete slab floor. The attachment of this
hanger assembly to the flange was through field welds. The team found

no discrepancies related to this hanger. The review is described below
to illustrate the nature of the coordination necessary in such designs.

A review of documents indicated that Revision &4 of the hanger drawing
M-06AL04 (Reference 4.97) had been cocrdinated with the Civil Group as
a markup working print prior to issuance by the Pipe Support Group. The
markup contained the location of the needed welded attachments to the
structural steel as well as the revised forces and displacements at the
centerline of the pipe. Also included was information clearly defining
the orientation of the pipe forces and displacements. The coordinated
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markup also contained a reference to the correct and current civil drawing
associazed with the structural steel framing to which the hanger was
attached.

Action by the Civil Group was documented only on the markup work print
which carried a civil coordination starp with the date and initials of

the individual reviewing for the Civil Group noted. Discussion within

the Civil Group regarding their normal acticns un such an jtem indicated
that 2 check would be made that there w2s in fact a structura) steel beam
at the location defined in the drawing. Bechte)l procedure EDPI 4.46-0)
(Reference 4.41) generally described the coordination, review and approval
process. The requirements for documentation are contained in ANSI N45.2.11
(Reference 4.125) to which the licensee committed in FSAR Section 17.1.2.
From discussions with personnel in both the Civil and Pipe Support Groups
it appeared that the process defined in the Bechtel procedure had been
followed. The procedure required no reccrds related to inrternal
coordination of dr » and comments thereon once the drawing had been
approwed and released by the project en?ineer. Coordinating prints could
be destroyed, although they were generzlly being saved by the originating
group for those instances examined by the team. Without the Pipe Support
Group saving the marked up working print, the Civil Group has no record of
the actions on base plate selection. This item is noted as an area recom-
menced for licensee consideration. (Otservation No. 4-2)

The resolution of_t;; above item may be related to Finding No. 4-6. —

The question of the load's effect on the structural steel in this case did
not require unique consideration since the maximum pipe. force was 3.1 kips
and the pipe loads were not in an area with heavy piping concentratiors.
The civil-structural design criteria, specifically adcdress the manner in
which piping dead loads are to be treated 2s follows:

"For permanently attached smel) equipment, piping, conduits, and cable
treys, & minimum of 50 psf shal) be added where appropriate. In the
evert structural design must precede the aveilability of piping loads,

a8 concentrated load of 20 kips shall be applied in the above 2reas or

in other areas of concentrated piping (in lieu of the actual piping loads)
to meximize moments and shears."

The structural loads resulting from pipe reactions during normal operating
or shutdown conditions, base¢ on the mcst critical transient or steady
stete concitons, were 2ddressed in the civil-structural design criteria
anc were consistent with the FSAR, In this case no specific values for
live 1gec were defined with the apparert assumption that the prescribed
deec loed values were sufficient for design. Based on inspection of the
actuz) pipe loads provided by the Pipe Support Group to the Civil Group
we cetermined that the loads represented a conservative combination of

@11 piping loads at the support point, including dead load, normal

ogera;lng pipe reactions and seismic lcads. Since the loading Ebmpination
elererte in fach of the combinations which must be considered had identi-

cal lozd factors in all cases, it was in fact not necessary to specifically
seperete the two load effects.

4-14

f'“'



——

X ¥

- ‘al

For this instance, the prescribed allowance for 2 50 psf uniform dead loacd

and the 20 kip concentrated load applicetion was considered by the desigrer
.to be sufficient to encompass the impo:ed loads from the hanger. Based

on the dates of erection of structural steel in this area and the date of

Rev. 0 of this specific hanger drawing no specific loads would have been
L_available at the time of the basic striztural steel cesign.

Based on the above facts we concluded that the correct design information
had been transferred from the Pipe Suprort Grocup to the Civil Group and that
appropriate action had bee) taken by the Civil Group. The design comnit-
ments in the FSAR had been correctly transferred into the civil-structural
design criteria document. Considering the loads used in design of the
bzsic structura) steel framing and the ragnitude of the actual loads for
this hanger and observation that no otter significant loads were gurrently
supported by the beam we concluded that the civil structura] design wes
adequate for the hanger assembly. It should also be noted that additional
margins besides that resulting from the magnitude of the load existed since
211l loads were considered for resistance capacity at allowzble stress levels
whereas the criteria would allow for increased stresses of 50 and 60 percent
under the working stress methods for certain load combinations.

Other hangers, supports and restraints were examined during the inspection
based on the selections made by the mechanical engineers from the inspection
team. This group of piping support hardware (along with hanger 1-ALO1-C00S/
135Q discussed at the beginning of this section) included interfaces and
design input to the Civil Group for stendard pipe struts, spring hangers,
support frames, stanchion type anchors and isolation restraints. Some were
supported by structural steel byilding frames and others by embedded plates
in concrete walls. . Two pieces of pipe support hardware designed by the

Civil Group were also included among ttese. The following is a list cf the
other support hardware and related interfaces examinec during the inspection.

@ Hangers 0-ALO1-HO01/135Q and 0-ALO1-ROC3/135Q represented a combination

spring hanger and support frame with the hanger suspendec from the

frame. This combination supported the turbine driven auxiliary feedwzter
pump suction piping. The support was found by field inspection to heve
been installed outsice the middle third of the embedded plate and there-
fore was required to be checked. No micdle third deviation nctice (MTDN)
had been prepared for this as-built cordition. Howeyer, the licenseg's
representatives indicated final acceptince had not been completed for
his assembly. Based on cur field measurements the Bechtel Civil Group
in Gaithersburg performed an evaluatior for the as-built conditions
utilizirg the project's interaction eq.2tions and fourd more than
adequate margin with respect to allowatle stress levels for the support
plates.

-yhcgﬂanger 0-FB01-A002/135Q represented a stanchion type pipe anchor designed

to be welded to a pair of embedded plates and to resist pipe collapse loacs.
It was located on the steam supply piping from the auxiliary boiler to the
turbine for the turbine driven auxiliary feedwater purmp. Based on early
criteria set for this project, 2 load creater than 15 kips placed the
anchor design responsibility with the fivii,ﬁroup. Ve found that loardings
had been revised on 10/14/81, Because of this change the issued drawing,
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1-06FB01 (Reference 4.108), was undergoing 2 change to reflect the new
Joads. At the time of the inspection the Civil Group had completed the
design of the necessary additional increzses in the stanchion's cross-
section based on calculations (Reference 4.59) approved on 5/25/82. The
drawing had been revised but had not yet been processed and 1ssued.

Our field inspection indicated that the loac transfer path used in the
design calculations did not reflect actual conditions (References 4.59 and
4.108). tanchion islocated by about 4 inches. Since the
pipirn design group allowed a 6 inch tolerance for this situation, the
lice isee's representztives at the site indicated that they would consider

the instaliation satisfactory. However, in this case, such a tolerance was

ne. consistent with the design load path that had been used by the Civil
€oup for design. The design calculations had assumed that the stanchion
sould be centered over and connected to two emoedded plates which would
share the Toad. The 4 inch mislocation had placed the stanchion on one
plate only. In our judgment this condition would 1ikely not have been
detected in subsequent system walkdowns. This specific condition, however,
turned out to.bé adequate. During our inspection, Bechtel personnel
revised the calculations for this design to address the as-built condition
and foun equate Toad carryi ity in the sin3le plate (Reference
4.59). However, in the team's judgment, further evaluation should be con-
ducted to determine whether or not there are other similar instances where

the standard Hanger.Group tolerance does not match the Civil Group's load_J *

path. (Unresolved Item No. 4-2).

t *nger 0-AL03-C010/135Q and 0-AL03-C011/135Q were two of five identica)
suopert frames designed by the Pipe Support Group which.were fiele welded
to embedded plates, Type EP 912B, provided by the Civil Croup. They
support the discharge piping from the motor driven auxiliary feedwater
pump (Pump E). The worst case selected for the support frame design was
based on Hanger.D-ALG2-C0094135Q. .. : ) )

Interfacing between groups in design indicated good information flow. The
team checked loads, selected by the Pipe Support Group as representing the
worst case for the supports, against the embedded plate design. We utilized
the interaction curves (Reference 4.56) to check the adequacy of the plates
which had been selected and found them to have substantial margin.

Isoletion restraint FCO2 consisted of 2 series of plane frames which gec-
metrice)y formed a space frame whose purpose was to serve as eight pairs
of restrezints at a tee pipe intersection on the steam supply line to the .
euxiliery feedwater pump turbine. This structure was designed by the Civil
Group with interaction between the Civil Grecup and the Pipe Support Group
for loads and stiffnesses. The design calculations for this restraint

(Re‘erence 4.58) had been performed and checked in November 1982, but were * .
S$till yndergoing review for approval. The detail drawing had been used for

fabrication in January 1982 as Revision 0 (Reference 4.93) and was issued
for construction in November 1982 as Revison 2 (Reference 4.93) before the
celculations discussed above were performed. We gquestioned what design

& _celculations had existed in order for the d;awfg? to have been released

for fabrication or construction, A set of calculations that had got gajped
fina} approval had existed in the group. They had been overtaken by field
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conditions in the form of interferences. These field problems hac been
detailed in drawing change notices which were subsequently consicered when

the final calculation was made. Ihgsg_ncxinni_lz:n_snnirlLy to Bechtel
_procedures EDPI 4.37-01 and EDP] 4.46-01 (References 4.39 and £.4]1) which
required g,sﬁum_umnms prior to relezse of drawings for construction,

This item not have any apparent adverse effect on the final design
product. It is one of two examples of relezse of design information pripr
1o approval of calculations. Finc¢ing €-4 provides a discussion of the other
example. (Finding No. 4-5)

We did not review the calculation package of 54 sheets in detail. We
noted that interfacing information between the Civil and the Pipe Support/
Pipe Stress Groups did occur and the calculation packzge 2ppeared to
contain the neccesary information.

& §%ppggj 2-AL01-A002/125Q was a stanchion type anchor for which a field
change recuest had been prepared because of a_2" differential between
the design height and the 3s-built condition. The initial recuest was
w— . processed through the Pipe Support Group and then coordinated with the
Civil Group which evaluated the embedded plate design (EP 912B) and elected
tg add :tiffnes: to %helplate-st:nchion connection, The team requested 2
check of the original plate's selection a5 no documentation wzs maintained
, ')(a for each individual plate selecrion. EBased on this current evaluation it
; was concluded by Bechtel that, although an initial check indicated over-
stressing, further amalysis demonstrated the plate as originally detailed
would have been adequate. It was agsured that when an engineer evaluated
the information on the Field Change Recuest he stopped with the initial
check and elected to added the stiffeners, Based on the current evaluation
the anchor is adequate for the design loads.

(Le found that, in general.lno specific design ca1culggjpp§]existec for ~
P embedded plates to .document ;the basis for their selection anc¢ placement on °
design drawings designating the type of plate for use at 2 given Jocation.
In some cases the selection of a specific plate could be completec by the
= use of one of a series of nomagraphs but in many cases the selection w2s
based on the results of calculations using the appropriate interaction
equation. The lack of documented analyses for each specific plate was

contrary to EDPI 4.37-01 (Reference 4.3%) which required that design $ 7

calculations be made to provide the basis of drawings used tc construct
the facility. However, the team was still eble to conclude that 2
controlled process for these selections had been in effect. (Fincing
No., 4-6)

In summary, there existed excellent eviderce of the interface action
between the plant design groups (Stress Analysis Group and Pipe Support
Group) and the Civil Group on the examples reviewed. There appeared to
be good coordination of the necessary information from one group to another.
Examples of the analysis completed by cne group being translated into
input for the other group existed.

! While it was possible to check the selection of a specific type of embedded

~ plate in accordance with the standard technioues, documentation did not exist
to ascertain how the actual selection had Leen made. Nevertheless, in our
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opinion, based on the sample examined and distussions with the personnel
involved, there was ;_;nnsi;xg%fiiﬁgﬁﬁis for designing supports and
restraints in the Civil Group {n _the embedded plates. M”
instance wes identified where there was 2 question of why the origina
designer had selected a particular type of plate. The original selection
was apparently 3 judgment call, as it wes unlikely that the refined
analysis which was performed during our inspection wes in fact performed
originally to support the selection. However, the more refined analysis

did support the original design, valideting the judgment been made by the
original designer.

Overall, there was evidence that when &n interface problem was identified,
management had taken corrective aciion and the inspector was able to see
how the coordination process had improved although the written procedures
might not in every case reflect the actual functioning process as a
requirement, " o

Contro) of FSAR and Besign Changes

The objecti#e of timis portion of the inspection was to.examine'whether

~»licensing commitments were being met and maintained as ch and
deficiencies arose as well as to evaluzte the Zif;EgEZigfgggiiinn_lng.

the cesign control process. The team reviewed mple of procedures to
evaluzte their afequacy, coverage of the design process and implementation.
The procedures reviewed were:

EDPI &.22?01. Preparation and Contro)l of SAR (Reference 4.34)

£DPI 4.23-01, SAR Change Control (Reference 4.35)
EDPI 4.47-01, Drawing Change Notice (DCN) (Reference 4.42)

£71 4.60, Processing Corrective Action Reports (CAR) (Reference 4.45)
EOPI 4.61-01, Nonconformance Reports (NCR) (Reference 4.46)

EDP] 4.62-01, Field Change Request, Construction Variance
Request and Middle Third Deviation Notice (FCR, CVR, MTDN)
(Reference 4.47)

EDP] 4.65-01, Design Deficiency Processing (Reference 4.48)

No items within this group of procedures were identified as being question-
able nor were any specific omissions of necessary procedural controls
identified. The similarity of the flow path for infcrmation and actions in
the NCR, FCR and MTDN process presented a decided advantage in that each
tvpe of tracking control did not require that different actions be taken
on the part of project individuals. In the cases where the Bechtel Site
Liaison Group nad authority for preliminary disposition under certain
defined conditions, all such actions were reviewed by the Gaithersburg
Office before becoming final. During the condu.® of this inspection the
use of these procedures by design and engineering personnel was observed
2s well as the results of using the procedures. Several specific examples
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some of which directly related to the civil-structural engineering aspects
are provided below.

We reviewed Drawing C-0003 (Reference 4.60) and DCN's which had been issued
against it. This specific drawing contained many important references and
notes since it contained most of the structural steel and concrete related
general notes for the project. DCN Nc. C-0003(Q)-8-5 (Reference 4.111)
was reviewed to see if EDPI 4.47-01 had been followed. We found the DCN
form had been properly completed. During our inspection four DCN's dating
from B/23/82 to 11/8/82 were reviewed. (References 4.112 to 4.115) We
found no deficiencies related to meeting commitments or controlling the
design process relative to DCN's.

During inspection activities at the Callaway site séveral FCR's (References
4.116 to 4.119) were selected from the FCR log which was maintained within
the Bechte) site liaison engineer's organization. Four FCR's were reviewed
to ascertain what types of changes were being reguested by the constructor,
the reason for the changes and the disposition of the requests. Action was
taken on the FCR's during the last half of October 1982 and the first half

" of November 1982. -Three of the four involved missing or interferring

embedded plau.s for supporting electrical or mechanical items and the
fourth involved interferences and tolerance problems on glastic shock
absorption material and pipe supporis. Three of the four cases had been
initially resolved by the Bechtel Site Liaison Group. We noted that in all
three cases of disposition in the field by Bechtel site liaison engineering,
the FCR contained a notation of persons in project engineering at Bechtel
Gaithersburg who had discussed the iten in coordination with the field
liaison effort and the daie this had occurred. This appeared to be an
excellent way of documenting the coorcination effort regarding the con-
sultation between the field and project engineering at Bechtel Gaithersburg
although the procedures did not require it. The corpleted FCR would then
be routcd to the Gaithersbure Office for review and final approval as

‘required by protedures.

During the team inspection at the site it was noted tha* the exterior wall
penetration at-Elevation 1991°-0" in the auxiliary building for the suction
line to the auxiliary feedwater pumps from the condensate storage tank

was not as detailed on Drawings C-0C1631, C-0029, and C-0019, (References

4.69, 4.69 and 4.67). No information such as an FCR or DCN apparently
addressed this change. The licensee stould adgrgss_lﬁg_gsggggiglljty of
the actual installation. (Unresolved Item No. 4-3)

During the team's inspection at the site on 11/11/82 it was noted that
a number of (voids and surface defects existed in certain areas of the
walls of Area #5 of the auxiliary building between elevations 2000' and
2026'. Some of these defects were significant enough to require engi~
‘neering approval of the repair methods. Upon the team's return to the
Callaway site during the period 12/6/82 - 12/8/82, it was found that
repairs had been made in most of these areas.

Certain portions of these defects were tracked to;inwﬂiBi(Reference

Concrete was placed in this area in the 1877-1878 time frame with one of

<Lj;120). which was.sgigigg;;g on 7/27/82 on concrete repairs in seven rooms.
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% the specific placements involved being made on 7/12/77. The cause noted
on the NCR and the action to prevent recurrence states: "“Craft error;
Construction notified of this NCR; No further Daniel action necessary."

It was noted within the descriptive text of the NCR that the "voids/

~= honeycombs, after chipping, require prior approval per Bechtel Specifi-
cation C-103, Section 15.2 before repziring." Other observed defects were
repairable without approval. Caniel's proposed corrective action was to
use non-shrink grout, stating that it should satisfy design requirements.
However, several of the defects Daniel had identified as requiring repair
were required under Section 15.3.2.b.4 to be repaired using replacement
concrete. Because of the timing of the repair, Daniel had proposed using
non-shrink grout, citing economic considerations and physical location.
Bechtel subsequently approved the use of non-shrink grout. Ih‘—ﬂii%
repair method in the opinion of the team was replacement concrete, but the

. grouted repair was determined to be acceptable. This is an instance in
,%N\\D”‘ which the engineering personnei were rot promptly made aware of the field
(2;5555‘;; ~ constru ufion cou

- =\

-///<¥;;_ W eless, the team cqnside € approved repair methods adequate. ~

.’tc‘*e;&t’w} The Bechtel sﬁe:cifjcation C-103 states that "%mperfect'ions in formed con-
‘4’--v crete requiring repair shall be repaired as soon as practicable after

ne’, '15, removal of forms and shall be completed without delay, except in ¢

‘0/.0' V”L’ where approval is required." Concrete in Placement 2C13§HD% was made 08:;>

( bl 7712777 and Yhe deficienctes noted by an NCR on 7/27/82. This appeared
.t o be contrary to fhe specification. (Finding No. 4-7)

>V ’ ,4.1‘4L~h4 f A oL ey 7.
Jo {/}%e delay in fnitiating Pt.he CR nanﬁh the information was not avail-
L

able in a timely manner for trending 2and analyses conducted by the
constructfon quality group. Resoluticn of the above finding should
address the significance and extent of such d§1.¥5 as well as whether
thelproper quailgy coptrol measures we~e in place }during the concrete
"place=ent in this parficular areq (area 5 of the Auxiliary BUTT@IRG).

— &&= 3¢ .w'- il - \ )
In addition to the previously mentioned NCR, four other NER's (References
4.121 to 4.124) were reviewed based on a selection of examples from the

< NCR log maintained by the BecStel Site Liaison Group. A1)l were generated
in the last half of 1982. One involved a pipe whip restraint member being
located out of tolerance and three related to damaged reinforcing stee] as
a result c¢f coring or drilling in reirforced concrete walls. A1l four of
these cases were resolved by the Bechtel site liaison engineering group in
coordination with the project engineering office of Bechtel in Gaithersburg.
The personnel invoived in the coordination and the date of the contact were
noted on the NCR. The team's review of the resolution of these items and
of the controls in effect resulted in no concerns.

The procedure controlling the disposition of MTON's (middle third deviation
notices) which is contained in Section 5.0 of EDPI 4.62-01 (Reference 4.47)
was reviewed. We determined the controls to be adequate. As a resu}t of the
l!;ggzggmpgr of MTDN's to be processed, the Bechtel site 1iaison engineering

—TWF&.GTlt.4; ‘iibuuLUQt14!h.‘Au\_Jkl"{"+{~* tA;-(. QA g |
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4.7

group forwards all of them to Bechtel project'engineering in Gaitharsburg
for review. The team's observation and review of this effort by the Civil-
Structural Group in Gaithersburg is included in Section 4.5.

In summary, the single finding in this area concerned failg?e to document a
n deficiency rather than weikness in the process for controlling

‘design documents. Based on the review of do:zuments, interviexs and obser-

vations the team concluded that the design commitments were being met and
there was adequate control over the design process.

Bechtel Site Liaison Enagineering
TR T~

The objective of this portion of the inspection was to review the involve-
ment by the Bechtel Site Liaison Engineering Group for the civil-structural
discipline in the design process as related to:

1. the interface between the Site Liaison Group and the constructor,
2. the actions taken by the Site Liaison Group: and

3. the 1nterface_y1th the Civil-Structural Group in project
engineering in Gaithersburg.

The entire Site Liajson Group was under the direction of the lead site
liaison engineer and the four engineers reported to the civil-structural
leader. This group was one of the five discipline groups that mzke up the
site lizison engineering. The groups were crganized by discipline and
function parallel to the project engineering activities.in the Gaithersburg
office. The team noed that nearly all of the civil-structural personnel
had design experience in the project engineering design functions on the
SNUPPS project or others, so that they hac¢ & good working knowledce of
the design process _and the general.considerztions mece for.2 particuler
item w* .h respect to assumptions, simplificetions, aralysis, design,
fabrication and construction.

The following are the principiﬁ tasks of the Site Liaison Group:
1. Maintain field engineering log for 211 !CR's, FCR's and MTDN's.

2. Review submittals from the constructer to deterrine if dispesition
can be made in the field or must be for~2arded to project engineering.
Guidelines of what can be dispositioned in the field are provided
in the governing procedure/instruction.

3, Disposition those items meeting the criteria for field disposition
and indicate any drawings needing revision.

4. Forward completed items to the constructor and distribute copies to
groups such as project engineering.

The team concluded, on the basis of field observations, that the Site
Liaison Group in the civil-structural discipline was nerforming in accord-
ance with the procedures and that the procecures were adequate to control
the group's efforts.
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~— 4.8 As-Built Programs for Reinforced Concrete and Structural Steel

The objective of this portion of the inspection was to ascertain:

1. How the fipnal loads resulting from the location of ind‘addition of
pipe supports, electrica) cable trays and ventilating systems_g%;
specifically considered in the origina) design were checked, an

2. How the deficiencies found to be acceptable on an individual basis
by engineering would be integrated intc an overall 2s-built review

to 2 s th ty of t -byilt structures in the
civil-structural discipline.

The Civil-Structural Group for the project had prepared two documents,

known as civil design guidelines, for the purpose of reviewing and assessing
final as-built structural adequacy. CDG-1 addressed the structurzl steel
framing system (Reference 4.11) and CDG-2 addressed the reinforced concrete
structyral elements (Reference 4.12). At the time of the inspection the >
concrete program had not started dQF the structural steel program was just\;> -
beginning. h ' » Dec . mr2

For those steel structures or portions of structures which were framed with
structural steel the guidelines prescribed that a sample of 60 beam-type
elements in each of-the five powerblock structures wou.d be randomly selected
for review and evaluation. Several levels of analysis would be conductec
if warranted on each beam element reviewed. The first level analysis made
very conservative assumptions and provided a simple check procedure. If a
particular beam element using this approach was found to be pver-stressed
thern a more refined.set of assumptions was used. If overstressing remaired,
there were provisions for physical modifications to the beam element. This
could result in such actions as addirg cover plates or stiffeners. Provisions
e —  4§n the procedures addressed npon-coonposite and composjte design and con-
sidered moments and forces in three directions. The team noted that, if
either of the first two level of reviews resulted in acceptance, signi-
ficant margins would exist in the design.
?Eg‘recpqr&nd that consideration be given to selecting the sample on some
fbasis other than randomly and that more than the scale model, or composite
‘ drawings for unmodeled areas, should be used to identify the additional
( loading points. After the above have been studied and 2 tentative selec-
tion og ghe sample made, 2 figld walkdown should be performed to ascertain
whether other elements are more heavily loaded or loaded in & manner not
considered. We would also recommend that during a field walkdewn all
structural steel columns should be checked to verify that no loadings from
attachments introduce moments into the columns as _the columns were designed
—=> on_the basis of only vertical loads. These -ecommendations are neither
findings nor unresolved items but recommendations for licensee consider-
ation as the program is implemented. (Observation No. 4-3)

For the reinforced concrete structures or portions of structures the
elements would be reviewed by reviewing each fabrication drawing and
calculations made on a "worst case" basis to address the effects of cut
reinforcing steel. The elements would also be reviewed for the effects
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4.9

of luad concentrations from closely speced pipe supports, cable tray and
duct supports. This guideline was in the development process and

was released as Rev. 0 during our inspection. Our review of the draft,
which was undergoing internal Bechtel tecinical review, resulted in 2
significant comment regarding the load corbinations which would be con-
sidered in the as-built worst case studies. As the Bechtel review evolved
and the document was revised and issued it was apparent that the internal
Bechtel review had identified the same item. Th idelines were revised
to reflect the loads and loading combirztions specified in the FSAR

and the civil-structura)l design criteria for the project.

A contro) system had been set up so thet each piece of reinforcing steel
cut_in the field during coring ¢f concrete for penetrations or drilling

of concrete for anchor bolts would be documented. This information was
transferred to the specific fabrication drawing which detailed the location
and the cut reinforcing. These as-built drawings were being assembled by
the Civil-Structural Group as they were transferred in from the field in

preparation for the #s-built review.

The review would use these marked up detail drawings, the original
calculations and the analyses for the various defined “worst case" situa-
tions until 211 cut reinforcing stee) had been checked for its particular
effect on the structure as well as cumrulative effects of other cut
reinforcirg or_additional loads. The guicelines allowed for the use of
sirplifying assumptions when 2 very corservative analysis was made.

Other more refined analyses could be performed when the overly conserva-
tive analyses indicated the criteria were exceeded. Ve had no specific
comments on the guidelines which reflectec a8 good method of assessing

the z<-built conditions of loading and reinforcing steel.

The effort or the part of Bechtel to 2r2iyze for as-built conditions re-
flected a good progren for assuring thet reported field conditions which
mocified loacing and load resistance parts were studied for their- indivic-
ual and cummulative effects. We noted that this program can be no better
in adcressing 2s-built conditions than the field input data. Efforts.by.
Region 111 NRC inspectors had previously identified problems in the field
with the(accuracy of the fielc data regarding cut reinforcing steel. We
woulc recommend that care be teken in cuncucting this program to assure
thz: the field dete have been rzde acciréte. This is neither 2 finding
nor an unresolved item from our inspection but 2 reconmendation for licensee
coreideration. The appropriate findings have been made previously in an
NRC Region 111 inspection report, Report ho. 50-483/82-09. (Cbservation
No. &-&) .

Conclusion

Based on the results of this integrated design inspection ielative to
selected portions of the auxiliary feecwater system and other features
reviewed in the civil-structural discipline, we concluded that the design
and engineering aspects were controlled and the design function was being
completed in conformance with the commitments of the FSAR. Areas for
improvement have been identified 2s well 2s some findings but, as dis-
cussed in the preceeding sections, an evaluation of the design and
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engineering process for the sample arezs we réviewed in the civil-
structural area indicate: that the project is under control from the
standpoint of design and engineering.

It is our opinfon that for the numbers of personnel involved in this
project in the civil-structural area for Union Electric and NPI, the
control of the design and engineering effort by Bechtel has beern
effective. This appears to have been possible because of the good
ca?abilj;x and 2xecution by the Bechtel Civil-Structural Group assembled

r the SKUPPS project. Tﬁ'tﬁ?s regarc, it appeared that the SNUPPS
concept, which integrated the staffs of several utilities into the review
an? control process of criteria and design documents, played an important
role.

W\



5.0

Electrical Power
W

The objectives of this portion of the inspection were to evaluate the
electrical power portion of the design with respect to standards, guides,
criteria, assumptions and calculationa) methods with emphasis on the
hardling and control of interface information. Usu2lly, the electrical
power 2spects of the design did not consist of separate work packages for
the auxiliary feedwater system. For instance, the voltage drop calculations
dezling with the station distribution systems include the auxiliary feed-
water system as well as other systems. Accordingly, the team's review
include¢ a range of design features, technical issues and information
systers that often related to other plant systems.

Auxilizry Feedwater Components .

The cbjective of this portion of the inspection was to determine the adequacy
ard consistency of basic design documents.

The tezr reviewed the auxiliary feedwater system description, the motor
¢riven pump circuit.brezker, the motor driven pump and valve logic, the
rotor driven pump discharge valve operator schematic, and pump motive power
erc ceble routing. The recently revised system description was &n accurate
cc.rce of guidelines for the system design. The logic diagram prepared by
tre Corntro)l Systems Group for the motor driven pump operation was found to
be c-rrectly trensferrec into the circuit breaker sch matic diagram by the
flectrice) Group. The team checked the control and motive power 10 the
rec.rcirt motor driven pumps and the turbine control system for the

< rrre criven pusp and the design.was found to follow appropriate

criserie for separation, adequacy and redundancy. In general, we- fcund
<+ ¢ zrez to be in good order with reference to critaria, stendards and
irforrztion interfaces. Y

f1zce 1E Motor Control Centers

-

ne tear reviewed the cesign files for 2 typical Motor Control Center (g;;). <«
“he obyeetives of this review were to:

f.2luete how equipment electrical cata was transmitted to and used
by the electrical group, and . -
g fvzluete the design calculations and selection and application of

~r

M{C components

PoC lozd dzte were transmitted between engineering disciplines in the
marrer prescribed by Bechtel Procedure EDPI 5.16-01 (Reference 5.58).
flectrice) loads for assignment to the motor control centers were obtained
fro- review 0f the supplier's. electrical equipment data sheets and entered
irto & computerized data base. A coftware routine prepared by the Elec-
trice) Group used the information stored in the data base to generate 2
loe¢ summary for each MCC. Inspection of the load summary printout allowed
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monitoring of the loading as a function of bus capacity. The software
us2ge procedures were documented in a users manual. It thus 2ppeared that
the MCC loads were being monitored in an adequate manner,

In accordance with the SNUPPS electrical design criteria the MCCs generally
had the following ratings: 480V, 600A, 25,000 A RMS symmetrical short
circuit current bracing. The configurations used standard factory com-
ponents. In each motor star_er cubicle power was fed from the bus work

to 2 molded case circuit breaker, then to a motor starter and then to the
motor branch circuit. Where circuits entered the containrent structure,
current lTimiting fuses were to be applied in order t> meet the NRC staff's
Regulatory guidance for additional protection of the penetration asserblies,

The interrupting ratings of a typical molded case branch circuit brezker
were 14,000 A RMS symmetrical. The vendor (Gould) had provided Bechtel
with a copy of a form letter from one of its subsidiaries (Rowan Controls)
which summarized the results of a short circuit test concucted on a MCC
of similar configuration to the SNUPPS design and indicated a maximum let
through current for the circuit breaker duty to be approximetely 10,000 A.
We had no further questions about the breaker application,

We found that the capability of motor controllers to withstand fault currents
had not beer addressed or assured in the design process. The best infor-
mation available during our inspection was from the Gould environmenta]
qualification report which indicated that the controllers could withstand
5000 A fault currents with a limited degree of damage. However, the po-
tential fault current in this application was 10,000 A or more. This
appeared to be contrary to Bechtel Design Criteria Document E-0 (Reference
1.7) which stated that “"short-circuit protection of combiration motor
starters will be provided by circuit breakers ...." The calculations
revieved were intended to be typical fer 211 Class 1E MCC asserblies
controlling loads Qf.up to 80 horsgpower. Thus, the oversight applied

to essentially a1l Class 1E motor control centers. (Finding ho. 5-1)

In summary, our review in this_area indicated one finding concerning the
fault current capabilities of motor controllers. Tuis represented an
instance of improper detailed design. In other aspects, the samples
reviewed indicated controlled transmittal and use of data.

Equipment Quzlification Reports

The team reviewed three equipment qualification reports to eveluate the
methods used to review and process the data.

In response to NRC guidance contained in NUREG-0588 (Reference 5.78),
Bechtel had been reviewing and compiling qualification reports on all

Class 1E electrical equipment for about 1 year. The electrical group

had established a subgroup of specialists who compared qualification reports
submitted by the suppliers of electrical equipment with checklists prepared
in accordance with the requirements of NUREG-0588. Unresolved items on
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the checklist were transmitted to the equipment supplier and resolved
before the report was finalized. When this process was completed the
overal! resuits would be submitted for NRC review.

A11 reports, including any that might have been previously reviewed and
approved, were to be reviewed in this ranner. For 2 sample the team
selected one report that was being reviewed for the first time by the
specialists group and two reports that had previously been approved but
had not yet been reviewed by the specizlists group.

In the first category, the team examined the Bechtel review of the environ-
menta)l qualification report for the motor driven discharge valve actuator
(Reference 5.41). The generic checklist being used was comprehensive and
this review appeared to be proceeding well,

In the second category, the team reviewed the seismic qualification report

for Motor Control Centers (Reference 5.42) which had been approved by

Bechtel in June 1978.- The report referred to the required response spectra

that had been provided to the vendor (Gould) as an attachment to Bechtel

Specification E-018 (Reference 5.79). The supplier performed seismic

capability testing and the report indiceted that the test response spectra

enveloped the required response spectra for all SNUPPS sites. We found

two revised spectra (U.E. Site Ultimate Heat Sink Cooling Tower, Mass

Point 1) which had higher peaks than the required response spectra thot

had been provided to the vendor, These revised spectra had been forwarded

from the Civii-Group to the Electrical Group in a memorandum dated Sep-

tember 1, 1278 (Reference 5.38) with a request that their imp2ct on equipment

guzlification be evaluated. - However, no indication could be found that the

Electrical Group had evaluated their effect on motor control center qualifi-

cetion. During our inspection, Bechtel personnel evaluated the revised

spectre and found them to be less severe than the test response spectre2

ret the vencor-had used to sualify-the motor control centers and, therefore,

his specific oversight had no adverse effect on the design. The same rev.sed

pectra had been sent to General Electric, the supplier of the only other

quipnent affected at that particular location, within 2 months after .receipt

rom the Civil Group. However, we fourd no systematic tracking in place in
the electrical group to assure that such revised spectra were addressed.

-» (Finding No. 5-2)

rt

)
“m o

Cemerelly, the Civil Group notified other groups of revised spectra but
¢ic not receive responses or track the completion of required 2ctions.
t< irdicated above, we found a2 problem with this area in the Electrical
“Grour. We did not check in other groups to determine whether or not tre
Lprotlem might apply more widely. Accordingly, this question should also
be zdoressed in resolving the above finding.

Rlsc in the second category, we reviewed the environmental qualification
report for Motor Control Centers (Reference 5.57). This report had been
recubmitted six times and the latest revision had been approved by Bechtel
in Mzy 1981. The short circuit tests of the motor control center and of
the components were selected for review, This report summarized test
recults for an MCC which had 2 configuration different from that specified
for use on the SNUPPS project. The tests had been conducted with current
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i1imiting fuses. The SNUPPS application used non-current limiting circuit
breakers instead of current limiting fuses. It appeared that this discrep-
ancy had not been noted during Bechtel's review of the report. Because the
test conditions were not representative of the application conditions, the
approved report did not provide assurance that the motor contro)l centers
were qualified for the short circuit conditions that could be encountered
on the SNUPPS project. (Finding No. 5-3)

The two findings concerning reports that had been previously approved
appeared to indicate that there had been a weakness in the review and
approval of environmental qualification reports. However, a program was
in place to review all reports, including rereview of any that had been
approved earlier in the project, in preparation for submittals to the
NRC required by recent regulatory guidance. Since the rereview program
was already in place, the overall program appeared to be adequate at

the time of our inspection.

Cable Sizing and Voltage Drop

The design methods for selecting cable sizes were reviewed to evaluate the
methods and assumptions used.

The team reviewed cables for the auxiliary feedwater pumps (Cables 15NB0205
and 15NB0105). The cable sizing calculations considered the feeder load
characteristics, with derating factors applied to account for such factors
as ambient temperatures, raceway and penetration characteristics. Separate
calculations were made regarding minimum cable size selection and voltage
drop requirements for various systems. The parameters derived from these
calculations were imposed on the final cable selection. In general, feeder
cables had been sized to withstand a fault current equal to the feeder
circuit breaker rating for a period of 7 cycles without causing an insu-
lation temperature rise that exceeded the manufacturer's recommendations.
We found the methods of sizing feeder cables for both Class 1E and nonsafety
related equipment technically adeguate.

A review was made of the methodology used in making the voltage drop
calculations. Calculation B-3 (Reference 5.80) had been completed and
approved. This calculation did not reflect the Callaway Plant configuration,
nor did it reflect the configuration of any SNUPPS plant. It was intended

to establish an envelope which considered the worst conditions of all of

the SNUPPS plant sites simultaneously. Thus, it was conservative with
respect to predicting voltage drops at Callaway, assuring the selection

of adequate cable sizes.

We found no problems in this area.

Battery Ventilation

A review was made of the hydrogen generation rates and HVAC system design
to verify the assumptions that justified application of nonexplosion proof
electrical equipment within the battery room environment. This review
also examined the transfer of design information between the Electrical
Group and the Mechanical Group.
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The Electrical Group sized the battery banks, then provided this infor-
mation to the Mechanical Group. Hydrogen generation rates for the worst
case and nominal operating conditions were obtained from the battery
vendor. Under worst case conditions the hydrogen concentrations were
determined not to produce a hazardous environment. In addition, hydrogen
concentration monitors had been installed with remote readouts to monitor
the battery room environments,

In this area it appeared that the design assumptions were valid and the
information regarding design parameters was properiy transmitted and
documented.

Circuit Breaker Study

An examination was made of the methods that had been used to resolve
circuit breaker failures which had occurred in the 13.8 kV distribution
systems at the Callaway Site, the Wolf Creek site and a fossil fueled
plant. The purpose of this review was to evaluate the effectiveness of
the participants' organizations in achieving resolution to such a problem,

Upon recognition of the problem NPI had assumed an active leadership role
in assembling a technical team, resolving minor organizational conflicts,
identifying the failure modes, and developing a technical resolution.

Each of the organizations involved had transmitted information, and docu-
mented their actions, in accordance with the project documentation control
procedures established for the SNUPPS project administration. Two circuit
breaker problems had been identified - a manufacturing defect, and appli-
cation of a breaker in a circuit whose transient response parameters
exceeded the breaker's capabilities. Following the identification of each
problem, an investigation had been made of similar breakers in the Class
1E distribution systems to determine if a generic failure mode existed.
The manufacturing defect had been resolved by a vendor recall. The
transient response parameter problem had been resolved by the addition

of capacitor banks. This delayed the rise rate of transient voltages to
fit within the circuit breakers' operating capabilities.

A paper had been prepared for publication to inform the technical community
of the pitfalls encountered in this particular circuit breaker application,
to recommend analysis of the transient recovery voltage (TRV) phenomenon
when cdesigning an air circuit breaker installation, and to suggest minimum
TRV criteria which the equipment vendor must meet. In general, the par-
ticipating organizations appeared to function well in their respective
roles on the technical team. The failure modes had been identified and
corrected and no similar vulnerabilities had been found elsewhere in the
13.8 kV systems. The resolutions appeared adequate in that the circuit
breakers should be capable of interrupting faults in the modified system.

Although surge capacitors had been added to slow the voltage rise so that
the breaker could interrupt a fault current, the ultimate voltage peak on
the primary side of the breaker could still be high. The capability of
system components to withstand this voltage peak had not been considered
or assured. Consideration of such switching voltage transients was recom-
mended as normal design practice in IEEE Std 399 (Reference 5.81) and in
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IEEE Std 141 (Reference 5.82). However, based on power plant design
experience, we found no nuclear safety implications and no regulatory basis
indicating that such consideration was required. Accordingly, we had no
further questions in this area. This is mentioned as an item recommended
for licensec consideration. (Observation No. 5-1)

Generally, we found that the circuit breaker operating problems had been
effectively addressed.

Relay Coordination

The team reviewed the electrical relay coordination for the 13.8 kV feeders
from the power block (Bechtel design scope) to the site distribution system
(Sverdrup and Parcel design scope) in order to examine the methods for
passing information between these two organizations.

Design criteria had been issued by Bechtel to S&P through the appropriate
information channels. The S&P power distribution designs had been trans-
mitted to Bechtel, but were not being reviewed since they were outside the
Bechtel design scope. Those items that were required to be considered in
the Bechtel power system design, such as relay settings for the four site
power feeder breakers, had been transmitted to Bechtel from S&P via Union
Electric and NPI. Bechtel then incorporated the recommended settings in
the relay coordination studies to assure coordination with the upstream
breakers.

We found no problems in this area.

Change and Deviation Documents

Some key documents that affect and/or relate to design are Field Change
Requests (FCR), Drawing Change Notices (DCN), Requests for Clarification
of Information (RCI), Non-Conformance Report (NCR) and Supplier Deviation
Disposition Requests (SDDR). The team checked a sample FCR in the area
of cable routing that required a cable to be deleted after being pulled.
This particular cable could not be physically pulled out because it was
at the bottom of the tray. Accordingly, Bechtel had reviewed the changes
and issued a DCN, changing the design to reflect the actual condition.

When changes required an FSAR or system design concept review or change,
then design, drawing review notices (DRN) were issued and sent to the Chief
Electrical Enaineer for review. The documents were listed in the Electrical
Group's design control checklist for the followup.

We checked SDDR's for two different items requiring changes to the auxiliary
shutdown panel specification. The specification had ~orrectly implemented
the changes.

One NCR raised a question. The auxiliary feedwater pump turbine trip and
throttle valve h:d been removed and returned to the vendor for replacement.
The NCR (Reference 5.83) indicated that the valve had originally not been
specified as sifety grade and that the vendor had erred in shipping an un-
qualified valve. Other documents were reviewed (Reference 5.84 and 5.90)
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but the team was unable to develop a clear picture during the inspection,
Because it appeared that there might be 2 generic problem with the valve,
the team asked NPI personnel to investigate further. After the inspection,
NP1 personnel informed us of the following results: -

(1) The valve had always been ccrrectly specified to be safety grade.

(2) The pump vendor had requested and received permissicn to ship the
pump prior to completing envirormental qualification of the valve
actuator. The matter had been documented by exchanges of correspon-
dence. The open item regarding qualification of the valve actuztor
had been tracked on a SDOR,

- )

(3)\ Eventually, it had been decided to replaze the valve actuator with
' one of a different (qualified) mocel rather than qualifying the
' original model. The valve had been returned for this purpose.

The team found this response adequate.

In general, the saﬁbles reviewed in this area indicated a control Yed
process. o

5.9 Test Procedures .

The team reviewed test proc.dures for a sample (13.8 kV switchgear) at the
job site. Union Electric has developed a system of generic test procedures
to perform tests in Union Elect.ic plarts before start-up tests 2re carried
out. After the completion and re.=ase of a system by the constructor (Daniel)
the Union Electric staff performs ti.> generic test and writes data sheets
(Startup Field Reports). These data steets are transmitted to Bechtel 2long
with any obsarved deficiency in the drawing or design. These data sheets

- are logged against -the drawings ane- the dtems 2re closed out when the
c¢rawings are changed. :

- With respect to_startup tests, Bechtel submits start-up procedures to.the
utility on each system. Bechtel also writes procedures for hydrostatic
test, energization and flushing that are used by the constructors and
the utilities. Bechtel written start-up (2cceptance) test procecures are
re-written by the utility and assignec 2 new document number. This is the
final test procedure which is used by the utility for the start-up/pre-
operational testing.

No problems were found in this area.

§.10 Tracking NRC Generic Communictions

Implementation of NRC bulletins, circulars and information notices in the
design and installation process was exzmined by the team at Union Electric,
Bechtel and NPI to assess the control and tracking systems. At Union
Electric the Nuclear Group tracked actions in imnlementing these documents.
As a sample, the team checked the followup and response for NRC Bulletins
82-02, 79-25 and B81-02 (References 5.85, 5.86, and 5.87). At NPI, such
documents were logged and co-ordinated with Bechtel for review and response
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.12 Storage of Class 1E Equipment

5,13

The tezm reviewed the on-site storage of class 1E equipment to determine
compliance with ANSI Standard N45.2.2 (Peference 5.89). We checked various
environmental contrecl and protective features provided in the storage 2re2.
Level B storage is meintained at 72°F. Overhead smoke detectors and wzter
sprinkler mesh are provided throughout the storage area. Weekly inspection
of water pressure and temperature records is required by Daniel procedures.
The records for Level A storage area air conditioning systems, fire
protection systems and temperature are inspected and checked 4 times in a
week. Automatically initiated Halon Systems are employed as fire extin-
guishers. Smoke detectors, provided in this arez, automatically shut the
doors and actuate the Halon system. A sign-in and sign-out procedure is
used to control access to this area. The team also reviewed the Daniel
warehouse procedures and material control functions. These procedures
contained material receiving, storage and handling instructions. A Material
Peceiving Report was written by Daniel 2nd the Overage, Storage or Deferral
(0SD Sheet) was signed by Bechtel Site Liaison. .The equipment or material
was stored in specified level of storage with the 0SD tag signed by the
Guality Control Organization.

The site storage dd?,handling of class 1E material appeared to follow the
ANS] Standard.

-

Conclusion

In the electrical power area our review included a range of design features,
technical issues and information systers related to various plant systems
along with the Auxiliary Feedwater System. In general, we found the hanc-
ling and control of interface information among Bechtel, NPI, Union Electric
and eguiprent suppliers to be controlled. In most c2ses, the Union Electric
and the cther SNUPRS.utilities (through API) had considerable inyolvement in
the design and procurement process. Bechtel, 2s the architect-engineer,

nad implemented protedures to provide reasonable assurance of the quelity

of the design and procurement activities. These procedures were generally
£011owed and interface information was controlled.

Findings 5-1 and 5.3 concerned improper application of motor controllers
-~# an oversight in review of the qualification report for the same con-
trollers. Finding 5-2 concerned the handling of revised seismic response
spectra. However, most of the information reviewed was adequate and
consistent and our review did not indicete significant breakdowns in the
design process or control of interface information.
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6.2

Instrumentation and Control
g

B L CEamn Zonmes . mamie e

The objective of this portion of the inspection was to review the instru-
mentation and contro) (I&C) aspects of the 2uxiliary feedvater (AFY)

system design. In gen2ral, the 18C aspects of the design did not consist
of separate work packages for the AFW system. For erample, purchase speci-
fications for control valves, flow orifice elements 2nd control panels
included equipment for several plant systems. However, the team's detailed
review was devoted to the AFKW system with specific erphasis placed upon the
control of desicn interface informatior. Selected szmples of field instal-
lation and the reactor vendor's design input were also reviewec.

Desicn Information

This section summarizes basic information reviewed concerning the flow of
design information.” :

The team concducted 2 review at Union Electric Company and at Kuclear
Projects Inc. (NP1) to determine the Urion Electric and NP1 involvement

in the design process. A1l utility corments (from Union Electric and
cther project participants) relating to the design are coordinated through
the NPl office and a utility committee process is used to determine

which corments will be forwarced to Bechtel for incorporation into the
cesicr. The design documents that required KP1 and/or wtility review

and comment prior to Bechtel issue were jdentified early in the design
process anc comment categories were es<zblished to irdicate to Bechtel
which corments were reguired to bte inccrporated into the design. Bechtel
¢ recronsible te assure that the initizl issue of 211 required documents
are routed through NP1 for review 2nd that 211 comments received are
resolved in accordance with establishec procedures prior to document issue.
Bevisions to design documents 2fter the initial issue do not reguire an NPl
review prior to issue, but the revisiors are distrib.ted to NP1 for infor-
retionz] purposes concurrent with the cocurent jesue. Review and comments

by hEl enc the utilities are not interzsd to take the place of the required
‘rcerercent cesicn reviews, but .re more .- the nature ¢f a broad overview
of the design anc 3 operabiliiy/meintairebil ity review.

The revie- of cesign products is descrited in the following sections.

huxiliary Feecwzter System Desiar

The objective of this portion of the irspection was to evaluate the
adecuacy and control of 2 sample of detziled design information.

The team reviewed the appliceble Fira) Safety Analysis Report (FSAR)
cections that described the design and operational requirements of the
auxiliary feedwater system in orcer to establish the base instrumentation
ané control design reguirements. The rotor driven pump B, the turbine
driven pump discharge velve (AL-HV12), the eutomatic switchover of the
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suction supply, and the system discharge flow elements were selected for

a cdetailed design review to assure that applicable design inputs were
incorporated in the instrumentation anc contro) design and that the design
interface requirements were properly ccnsidered. The results of these
reviews are discussed below.

The team reviewed the motor driven purp B control logics, schematic diagrem,
vendor submittals and the initiating signals for automatic stert of the
motor driven pumps. Bechtel was reviewing vendor submittals in accordance
with established procedures and the process appeared to be controlled.

One discrepancy was noted in that Logic Diagrams, O02AL05, 02AL06, anc¢ 02£.07,
(References 6.50, 6.51, and 6.52) had not been submitted by Bechtel to NP]
for review prior to initial issuance. This was a viniation of section 4.2.1
of Becntel procedure EDP] 4.41-01 (Reference 6.53). Although a procedural
vinlztion did occur, the nature of this item was such that we did not con-
sider it indicative of any systematic weakness in the control of desicn
information eand it -had no adverse effect on design. (Finding No. 6-1)

During our review of Logic Diagram J.02#L01 (Reference 6.25), it was noted
that the logic diagram was incorrect. The logic diagram indicated that

[ the pump would start given a coincidence of several signals whereas FSAR

section 10.4.9.2.3 end the schematic diagram (Reference 6.24) correctly
incicated that the pump would start given any of the signals. This error
should have been detected in the design review of the schematic diagram.
However, the actual equipment design, 2s represented by the schematic
diagram was correct and consistent with the FSAR., Althouch we found no
cimilar control logic errors in the AFw system, the sample reviewed wzs

not large enouch to meke a firm determination as to whether this was 2
systematic error which might indicate some weakness in the design process
for cevelopment-and use of control -dogic diegrams. This should be accressed
in resolving the item. During our inspection, the control logic diagram wes
corrected while being revised to enter fire protection changes. (Fincing
Ko. €-2) . = :

The tezm reviewed the turbine driven auxiliary feedw2ter pump discharce
valve (AL-KV12) purchase specification, control logic, erercency cperaticon
recuirerents, incorporation of design basis, &nd the interface with the
supplier in the area of seismic testing and the required Bechtel review

of cerstain vendor document submittals. The purchase specificetion in-
cluded the applicable design basis and established recuirements for vencor
document submittals to provide assurance that the specificetion require-
ments were implemented by the supplier. The Bechtel design process
required an engineering review and approval of the vendor submittec
docurments and, within the scope of this inspection, these requirements
were being implemented in this area. The purchase specification also
included requirements for seismic and environmental qualification of the
control valves and the specification/procedural requirements were beiqg
implerented in this area. It wis noted that during the initial seismic
testing of these air operated valves, certain modifications to the valve
design were required to assure proper function during seismic events. The
arezs noted were additional bracing and support for the lower Timit switch

6-2



and a change to a bolted bonnet design. These design changes were selected
for checking at the site where it was found that the changes had been
implemented for the installed valves.

The team's review of the control logic indicated that remote flow control
and isolation from the control room and from the auxiliary shutdown pane)
was provided as describec in the FSAR.

We noted a discrepancy during our review of the emergency backup nitrogen
accumulator system which provided a safety grade backup nitrogen supply
for operation of the pump discharge valves upon loss of the non-safety
grade normal air supply. Single check valves had been provided to prevent
bleeding pressure from the safety grade accumulator in the event of a
pressure loss in the non safety grade control air system (Reference 5.47)
instead of double check valves as described in FSAR Section 9.3.1.2.2.
However, it did not appear that there was any regulatory requirement for
double check valves because the system requirements could be met even with
the loss of one accumulator system. This was one of three examples of
failure to meet FSAR commitments. Findings 2-1 and 2-7 provide discussions
of the other examples. (Finding 6-3)

The team reviewed the design of the automatic feature for switchover from
the normal (non safety grade) condensate storage tank supply to the emer-
gency (safety grade) service water supply. This switchover would occur
upon detection of low suction pressure at the common suction line for &l
three pumps. The team attempted to review the pressure setpoint for this
switchover, but it was found that the design process had not been completed
to the point of providing a required setpoint. This setpoint was to be
provided by the instrumentation and control design group at a later date.
Our review of the area indicated that the applicable design bases were
being implemented as described in the FSAR.

The team examined the process by which actuation setpoints were determined
at Bechtel and at Union Electric. Setpoint determination was a multipart
process consisting of assessment of physical system requirements, measure-
ment uncertainty and construction variability. Bechtel Procedure J1GEN
(Reference 6.54) for determination of safety related setpoints was reviewed
along with several setpoint calculations. No setpoints had been determined
at the time of the inspection. The preliminary calculations appeared to be
satisfactory.

The team reviewed the calculations and the purchase specification for the sizing
and purchese of the AFW system discharge flow elements. These elements

were designed for both flow indication and automatic flow control of the

motor driven AFW pump discharge valves. Bechtel had developed a computer
program for the sizing of flow elements and this program was used for the
calculation/sizing of the AFW flow elements., This program had been

verified and approved as required.

A discrepancy was noted in that Calculation J-435 (Reference 6.41) had

not been checked (computer input check) and approved prior to issuing the
purchase specification as required by section 3.4 of Bechtel procedure EDPI
& 37-01 (Reference 1.16). Although a procedure violation had occurred, a
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6.3

6.4

review of the latest calculations indicated that the flow elements identi-
fied in the purchase specification were correct and the discrepancy noted
had no apparent effect on the final design. This was one of two examples
of releasing design information prior to approval of calculations. Finding
4-4 provides a discussion of the other example. (Finding No. 6-4)

As discussed above four findings resulted from the inspection in this
area. Two (6-1 and 6-4) involved procedural violations and two (6-2 and
6-3) involved errors. None of these individual items was found to have an
adverse effect on design or to indicate a systematic weakness. In other
respects, the design information we reviewed was adequate and consistent,
indicating that the significant design bases were being considered and
correctly implemented.

Auxiliary Feedwater System Installation

The team conducted a system installation review at the Caliaway site with
the results as cdiscussed below.

The team examined the turbine driven pump discharge valve to assure that
the design modifications identified during seismic testing had been com-
pleted. The Tower limit, switch bracing and the bolted bonnet design were
implemented on the installed valve at the site.

The team reviewed the layout of the AFW system controls on the main contro)
board and on the remote shutdown panel. It was noted during this review
that the remote shutdown panel was to be modified due to the recent design
changes to incorporate the logic for control room isolation for fire pro-
tection purposes. This design change was in process and modifications were
to be completed at a later date.

The installation review at the site did not reveal any discrepancies and
within the area reviewed, the installed system implemented the design.

Westinghouse Information

This area of review included a review of the initiating logic for the
auxiliary feedwater system from Westinghouse designed systems (e.q.,
Safety Injection Actuation and Lo-Lo Steam Generator Level Actuation).
Westinghouse had provided for the necessary initiating signals as de-
scribed in the FSAR. We noted that a recent logic change had been made

to close the main feedwater isolation valves from a lo-io steam generator
level signal on any one steam generator. This had been a project specific
change for SNUPPS that was required because of a Bechtel design change
that relocated the main feedwater check valves downstream of the auxiliary
feedwater system injection point. Bechte)l had made this design decision
in order to mitigate water hammer effects under certain transient/accident
conditions. The Westinghouse standard design recommendation called for
the main feedwater check valves to be upstream of the auxiliary feedwater
injection. The system implications of this change had been correctly
recognized and appropriate changes made to the initiating logic. Westing-
house personnel stated that they were not aware of any other project that
had addressed the main feedwater system water hammer effects by placing
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6.5

the check valve downstream of the auxiliary feedwater tie in. Although
Westinghouse normal design scope did nct include the main feecwater piping
analysis, Westinghouse had issued a "Technical Bulletin" in 1879 to inform
operating reactor customers of the neec to evaluate xater hamrer effects
upon fast closure of the main feedwater check valve during certain tran-
sient/accident conditions. Westinghouse had also informed the SNUPPS

(Eonstruction project by a memorandum in 1272. Documentation was not
available during this inspection to show thzt Westinghouse had transmittec

\3his information to other construction projects. Although this area of
review revealed no discrepancies, the discussion on water hammer effects
is provided for informational purposes and for potential LRC inspection
followup at Hestinghouse to determine which construction projects were
issued the technical bulletin information. (Observation No. 6-1)

Pre-Operational Testing Program

The team reviewed the auxiliary feedwater preoperational testing program

at Bechtel. The following start-up test procedures were reviewed:

(1) "Auxiliary Feedwater Turbine-Driven Pump and Valve Pre-Operational
Test S-C3AL02";

(2) “Auxiliary Feedwater Motor-Driven Pump and Valve Pre-Operational
Test S-03AL01"; and

(3) “Auxiliary Turbine Pre-Operational Test S-04FLO1".

These test procedures were used by the Union Electric start-up group as the
core of the actual tests to be run in the field. At Union Electric the team
reviewed the start-up testing schedule and test agenda, .particularly the
test sequence and event timing since some tests are interdependent and
others depend on construction scheduling 2nd loop turnover. ke concluded
that the procedures were thorough and corplete, the test schecule was well
coordinated with-construction events, &rnd acequate time wes 21located for
preliminery preparations and systems checkout.

Conciusion ) %

The four findings from our inspection in-this area ¢id not indicate adverse
effects on the actual design or systemetic weaknesses. In gereral, the
information reviewed was adequate and consistent, incdicating & controlled
design process.
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—— 7.1 Genera)

7.1.1 - Background Documents

Document
Ref. MNo. Type Description/Title Rev. Date
1.1 NP] letter SLNRC B1-39, letter to NRC (Denton) 6/3/81
reviewing AFS vs. SRP, Action Plan
Items, staff questions, etc.
o ¥ NPl letter - SLNRC 81-44, letter to NRC (Denton) : 6/8/81
e _on AFS reliability analysis
1.3 Organization ':Charts for NPI, Bechtel, and Union
Charts ., Electric
1.4 Magzzine . Article in Nuclear Engineering , 11/75
Article International, "SNUPPS- the Multiple
Utility Standardization Project,” by
N, “A. Petrick :
1.5 Bechte! 102€6-A-000, "Architectural Design 3 8/11/80
Design Criteria for SNUPPS"
i . Criteria == =+° ¥ 3 :
1.6 Bechte) '10466-C-0, "Civil en¢ Structural 10 6/9/82
< Design . - Design Criteria for SKUPPS" L
Criteria
1.7 Bechtel 104€6-E-0, “"Electrica) Design Criteria 11 6/25/81
Design for SKUFPS"
Criteria
1.8 Eechtel 104€£-0-000, "Control Systems Design ¢ 9/30/80
Design Criteria for SNUPPS"
Criteria
1.9 Bechtel 10466-M-000, "Mechanical/Nuclear Design 6 8/30/77
Cesign Criteria for SNUPPS"
Criteria
1.10 Bechtel Project Engineering Procedures Manual 52
Procedure Index for Job 10466
1.11 Bechte! Engineering Departrent Project Instruction § 5/12/80
Frocedure (EDPI) 4.1-01, "Design Criteria"
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Document

Ref. lc Type Description/Title Rev. Date

1.12 Bechtel EDPI 4.22-01, "Prepzration and Control of 7 5/8/81
Procedure SAR"

1.313 Bechtel EDPT 4.23-01, "SAR Change Contro)" 9 8/25/80
Procedure

1.14 Bechtel EDP1 4.25-01, "Design Interface Control" 1 5/9/78
Procedure .

~4.15 Bechtel - - - EDPI 4.34-01, "“Off Project'D;sign Review" - 4 1/15/7%

Procedure = i

1.16 Bechtel _EDPI1 4.37-01, "Design Calculations" 8  1/1%/81
Procedure

Ao &7 Bechtel . EDPI 4.46-01, "Project Engineering 17 7/30/82
Procedure Drawings" )

1.18 Bechtel EDPI 4.47-01, "Drawing Change Notice" 12 9/18/8!
Procedure ~

1.18 Bechtel EDP] 4.48-01, "Project Specifications" 11 9/18/81

- Procedure .= . - ‘ z : '

1.20 Bechtel EDP] 4.61-01, “"Nonconformance Reports” 14 7/30/82

- Procedure = &

1.21 Bechte) EDP] 4.62-01, "Fie'z Change Roquest, 13 7/30/82
Procecdure Construction Veriar:ze Reguest nd

Middie Third Deviziio~ Notice"

1.22 Eechtel EOFT 5.30-01, "Proiect Release |rocedure 2 12/10/7¢
Procecure en¢ Docurent Release Log"

1.23 Bechtel ¥S-1, "Piping Class Summary for the 14 12/28,81
Drawing SNUPPS"

1.24 Bechte) 10466-M-204(Q), "Field Fabrication and 33 7/20/82
Specifi- Installation of Piping and Pipe Supports
cation to ASME Section I1I"
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Document
Ref. No. Type Description/Title Rev. Date

1.25 Bechtel 10466-M-216(Q), “Fabrication of Non- 16 5/12/81
Specifi- Catalog Pipe Supports"
cation

1.26 Bechtel 10466-M-217(Q), "Design Specification for 6 2/26/80
Specifi- Pipe Supports to AS!E Section III, Sub-
cation section NF

1.27 ﬁ!stinghouse SG 689, Steam Systens Design Manual, Sub- 2 8/73
s i Specifi- -~ - section 7 AFS ’ '
a b cation

1.28 Bechtel -  -M-00AL(Q), "AFS Description SNUPPS" 3 12/15/M
Drawing LA

1.29 Bechte) . M-02AL01(Q), “"Piping and Instrumentation 11 9/21/82
. Drawing - Diagram AFS"

1.30 Bechtel M-03AL01{Q), "Piping Isometric A xiltiary- = 9
" Drawing “Feedwater Pumps Suction Piping"

|

1.31 Bechtel M-03AL02(Q), “Piping Isometric Motor 10
o - . Drawing ~Priven Auxiliary Fezdwater Pump ‘A’ .

.Discharge Piping"

1432 Bechtel . - M-03AL03(Q3, "Piping Isometric Motor £
Drawing Driven Auxiliary Fesdwater Pump 'B'
Discharge Piping"

1.33 Bechtel M-03AL04(Q), "Piping Isoretric Turbine 7
Drawing Driven Auxiliary Fesdwater Pump Discharge
Piping"

1.34 Bechtel M-03AL05(Q), "Piping Isometric Auxiliary g
Drawing Feedwater Pumps Recirculation Piping

1.35 NPI Letter SLNRC 81-010, “SNUFPS AFS Meeting" 2/1¢/81

1.36 Bechte) BLSE 9344, "Response to Action Items 4/3/81
Letter Resulting from 2/12/81 meeting with NRC"
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Document
Ref. No. Type Description/Title Rev. Date
1.37 PSAR SNUPPS Project QA Programs for Design 4 12/61
Extract and Construction
1.38 NP] SNUPPS Staff Administrative Control 58 10/1/82
Procedure Procedures Manual :
1.39 Bechte) £-012.2(Q), "Technical Specification for 2 3/18/77
Specifi- Purchase of Large Induction Motors 250
cation Ap and Larger for SNUPPS" -
ome-- 1,40 Bechtel TE-091(Q). "Technical Specification for 4 5/25/76
Specifi- - Seismic Qualification of Class IE Equip-
cation -ment for SNUPPS"
- 1.41 Bechte) " “M-021(Q), "Design Specification for 13 5/28/81
Specifi- . Auxiliary Feedwater Pumps and Turbine
cation Drive for SKUPPS"
1.42 Bechtel M-900(Q), "Technice] Specification for- -~ 2 7/8/76
Specifi- “Qualification of Seismic Category 1
cation Mechanical Systems end Equipment for SNUPPS®
" 5,43 Bechtel = =J-820(Q), “Technice) Specificatien for | 8/27/7%
Specifi- .Seismic Qualification Requirements for "
cation Class IE Control and Instrumentation
o . Devices for SNUPPS"
1.44 Bechtel J-601(Q), "Design Specification for 13 10/17/80
Specifi- Nuclear Service Coriro) Valves for
catien SKNUPPS™
1.45 Bechtel E-025(Q), “"Technical Specificatior for
Specifi- Valve Electric Motor Actuztors for SNUPPS"
cation
1.46 Bechtel 10466-MS-6, "End Preparation Data" 5 2/3/717
Specifi-
cation



Document
Ref. No. Type Description/Title Rev. Date
1.47 Bechtel 10466-J4-102, "Instructions for Typical 1 11714774
Specifi- Instrument Tagging"
cation
1.48 Bechtel 10466-MS-7, "End Trensition Detail" 2 2/2/76
Specifi-
cation
1.49 éechtel e T0466-C-04A03S, "Floor Response Spectra 0 11/1/76
b Design- - = - for SNUPPS" -
- Criteria )
1.50 Bechtel . - 10466-C-04A03E, "Floor Response Spectra 0 11/1/76
Design _ for SNUPPS"
Criteria e .
1.91 Bechtel - ] 10466-C-04A04S, “Floor Response Spectra 0 11/1/76
Design for SNUPPS"
Criteria - : -~
1.52 Bechtel 10466-C-04A048, "Floor Response Spectrea 0 11/1/76
Design Tor SNUPPS"
o i il g gritarig =>e* W ]
1.53 Bechtel '10466-M-01AL01(Q), “System Flow Diagrem D
= Drawing . - AFS" =
1.54 Bechtel Six Composite Photcgraphs of SKNUPPS Model
Photographs of AFS
1.55 KUREG NUREG/CR-2458, "Sandiz Comments on SNUPPS
AFS Reliability Anzlyses
1.56 NRC Paper SECY B82-352, "Assurance of Quality," page 8/10/82
5 and Enclosure 1, pages 6 and 7
1.57 Magazine Article in Nuclear Engineering International, 9/77
Article “A Progress Report on the SNUPPS Nuclear
Stations," by N. A. Petrick
1.58 Magazine Article in Power, "Standardization of 11/77
Article Nuclear Plants Offers Better Designs,

Faster Construction"
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7.1.2 - Meeting Attendance
hame Organization Title Meeting Attended
NN NN NN
gEossssses
CreaNNUBLOONMOLS O
SRS 8RRR
o o i o S o
P. Allison NRC Team Leader XXXXXXXXXX
P. Norkin NRC Team Member, Mechanical Sys. X X XXX XXX XX
R. Fair . NRC  Team Member, Mechanical Comp. X X X X X X X X X
K. Morton: —= EGLGC Team Member, Mechanical-Comp. X X X X X X X
E. Shewmaker ~ ~ KRC'_ Team Member, Civil/Structural - X X X X X X X X X
S. Ma NRC Team Member, Civil/Structural X XXxxx
. Ahmed NRC - Team Member, Electrical Power X X X X X X X X X X
.L. Sprague -> EGAG- . Team Member, Electrical Power X X X X X X X X
C.D. Chamberlain NRC | Team Member, 1&C XXXXXXX XX
R.0. Karsch NRC — Team Member, 1&C XXXxxxxxxx
J. Neisler NRC Resident Inspector X X X
G.E. Edison NRC Licensing Project Manager XXX
E.L. Jorden NRC Director, DEQA, IE X
T.L. Harpster NRC “ Chief, QAB, DiQA, IE e reww R R
H.M, Wescott NRC RIII Project Inspector X
J.E. Konklin NRC RIII Project Section Chief X
R. Stricght NP1 Licensing Manager X X
£.J. Seiken fP] QA ¥anager . ’ XEEELEXNE "X
h.A. Petrick NPT . Executive Director X ;
F. Schwoerer NP1 Technical Director X
Ji0. Cermak NP1 Manager, Nuclear Safety X
J.H. Riley NP1 Staff Engineer X
L.J. Klein NP1 Staff Engineer X
F.P. White hPl Nuclear Engineer X
h.k. Baldwin NP1 Administrative Manacer X
E. Dille UE Executive Vice President X
D.F. Schnell VE VP, Nurlear X X x
v.F. Mclaughlin UE Assistant to \? Nuclear X X
D. Capone VE Manager, Nuclear Eng. XXX X
P.J. Schukai UE General Manager, Eng. X XX
W.H. Weber VE Mgr., Nuclear Construction X X
F.D. Field UE Manager, QA XXX
A.C. Passwater UE Licensing Manager X
h.G. Slayten UE X
W.H. Zvanut VE Supervising Engr., Nuclear X
W.B. Bobner UE ; X
T.H. McFarland UF Superintendent, Site Liaison X X X
R.P. Wendling UE Supervising Engr., Nuclear X
J.E. Kaelin UE X
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Name Organization

.W. Kuechenmeister UE

J. Maxwell 1]3

H. Mawyer UE

.K. Cothren UE

.E. Maddy . UE
Steinberg =w" =
.R. Veatch « ~UE -~
A, McGraw VE ~
.L. Powers UE °~,
.J. Plows 5 .
V. Laux UE
.E. Shafer VE -~
.C. Wagoner Danie)
K. Smith -Daniel
M. Warblin Daniel
.C. King Daniel -
.A. Peppe Bechtel
.C. Boles Bechte!
.P. Schwartz Bechtel
Kroehler Bechtel
.R. Quattrociocchi Bechtel
.A. Chlapowski Bechtel

Milos Bechtel

H. Smith Bechtel
F. Rotondo Bechtel
C. Kansal Bechtel
L. Mevers

P. G2 Bechtel
£. Ru"land Bechtel
S. Prebula Bechtel
W. Bradford Bechtel
T. McManus W

B. Stearns .

R. Spezialetti .

.L. Cecchett -

H. Shannon W

.T. Maher -

*W - Westinghouse

Title

Supv. Engr., UE Construction
Construction Engineer
Consulting Engineer
Consulting Engineer
Consulting Fngineer
Construction Engineer
Supervising Engineer
Supervising Engineer
Superintendent Site QA
Consulting Encineer, Quality
Supervising Engineer
Nuclear Engineer, Licensing
Project Manager

Audit Response Coordinator
Project Administrator
Construction Manager

Group Leader, Mech/Nuclear
Site Liaison Eng (Mezh.)
Control Sys. Site Liaison

- Proj. QA Menacer, SKUPPS

Proj. Engineer, SNUPPS

Proj. Engineer, SNUPPS
Project Quality Engineer
Project Engineering Manager
Project Engineer, Facilities
Division QA Manager

Bechtel—Project Manager, SKUPPS

Project Engineer, Mechanical

Group Leader, Mech/Nuclear
Site Lead Lizison Engineer
Mgr., Design Fssurance Sys.
& Quality Engineer
SNUPPS QA Engineer
Mgr., Plant Licensing
License Engineering SNUPPS
Senior Quality Engineer
Engineer, Nuclear Safety
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71 Gewnk (cat)

J.S. Schlonski
h.1. Beck
R.A. Loose

J.W. Swogger
P.A. Barilta

.-- C.A. Vitalbo
T. Kitchen
J. Cunningham
R. Tuley

Oroanization

Engineer, Fluid Sys. Design.

Engineer, Fluid Sys. Design

Balance of Plants S;stem
Design

SNUPPS Project Engineer

Engr., Chemical & Waste-
Process Sys.

Senior Engineer

Process Control Technician

Nuclear Safety Engineer

Nuclear Safety Engineer
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—> 7.2 Mechanical Systems

7.2.1 - Documents

T N

out the Feedline Break Transient Provided
by Westinghcuse in SNP 2243

7-9

Docurent
Ref. No. Type Descripticn/Title Rev., Date
2.1 Westinghouse  SSE-SF-37, Secondary Systems Parareters 1 9/81
Procedure Required for FSAR Accident Analyses
2.2 Bechtel File 0332, Mechanical/Nuclear Group 13 8/25/82
Internal Organization and Responsibilities
Memo X n :
veeind Bechtel “AL-21, Motor Drive Auxiliary Feedwater 0 12/1/81
Calculation . Pumps; Determine Total Head
2.4 Bechtel  _  AL-20, Turbine Driven Auxiliary Feedwater 0  11/20/8
. Calculation ~Pump; Determine Total Head
2.5 Hestinghousei SIP/10-1, Section 4-4 Steam System Design 3 3/78
Specifi- Manual (10-1)
. cation Ny - -
2.6 Vestinghouse SIP/10-1, Section £-4 Steam System Design 3 3/78
Specifi- Manual (10-1)
WA iy cation il ¥ L
2.7 Westinghouse  SNP-2256, SNUPPS Projects Steam System 1/17/78
- Letter . - Design Manmal (10-1) .
2.8 Westinghouse  SNP-2342, SNUPPS Projects Areas of Signifi- 3/6/7%
Letter cant Change in Rev. 3 of Steam System
Design Manual
2.9 Bechte) BLWE-1082, Westinghouse PIP Volume 10-1, 10/2/78
Letter Steam System Design Manual, Rev. 3
2.10 Mestinghouse SNP-3121, Revised Steam Systems Design 2/5/80
Letter Manual
2.11 Bechte AL-26, Aux. Feedwater Pumps; Verify 0 12/17/78
Calculation Turbine Driven Pump Performance Through-



Document

ref. No. Type Description/Title Rev. Date

2.12 Westinghouse  SNP-1857, Impact of New Steam Brezk Pro- 6/8/78
Letter tection System on Design of AFS Relative

to Secondary Pipe Rupture

2.13 Bechtel BLHE-916. AFS Secondary Pipe Rupiure 8/3/78
Letter Accidents

2.14 Westinghouse  SNP-2243, Auxiliarry Feedwater System 1/10/79
letter . -

o~ 2.15 Bechtel “BLWE-1155, AFS; Pump Runout During 1/30/80

Letter ~Steam Generator Pressure Transients

2.16 Bechtel . ,BLNE-1345. AFS; Design Information on 12/8/80

: Letter “Delivery Times and Flowrates

2.17 Westinghouse  SNP-1054, AFS; Turbine Driven Pump Flow 1/22/76
Letter Rate -

2.18 Bechte) “BLWE-380, Feedwater Isolation; Deletion 1/22/76
Letter of Check Valve

Bk 281 Bechtel = <AL-16, AFS; Detérmine Available KPSH for 0 10/20/51

Calculation  -Aux Feedwater Pumps "

2:20 Ingersoll-. - 10466-M-021-118-01, Characteristic Curve, 11/31/78
Rand-Curve Motor Driven Pump (AFS)

2.2] Ingersoll- 104€6-M-021-096-01, Characteristic Curve, 10/18/77
Rand-Curve Turbine Driven Pump (AFS)

.28 Eechte) AL-22, AFS; Revise Flow Diagram Data 0 12/2/81
Celculetion

2.23 Bechte) M-01AL01(Q), System Flow Diagram, AFS D 12/15/77
Drawing

2.24 Bechtel M-01AL01(Q), System Flow Diagram, AFS E 11/15/82
Drawing
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Document
Ref. No. Type Description/Title Rev, Date
2.25 westinghouse SNP-384, Revised Recommended AFS 2/5/715
Letter
2.26 Westinghouse SG-689, Steam Systems Design Manual, 2 8/83
Specifi- 111-5 and V-7
cation
2.27 Bechtel M-00AL(Q), System Description, AFS 4 11/15/82
Specifi- L ) :
- cation- - - - .
'2.28 Bechtel . FSAR Fig. 3.6-1, SH 49, High Energy Pipe S 5/82
Drawing - - Break Isometric Main Stear: Supply to
JTJurbine AFP Outside Containment
2.28 Bechtel . PBFCO1, "Pipe Break Analysis" 1 8/31/78
Calculation
2.30 gechtel PBFCO1, Pipe Break Analysis < v 2 11/10/82
< Caleulation
- Bechtel SNUPPS High Energy Line Break Analyses 8/19/80
= ¥ Internal == ="Task Force Reorganization "
Vemo :
a32 Bechtel _ . Break By Break Dynamic Effects Analyses Undated
Analyses for Main Steam Branch Line to AFS Turbine
Driven Pump
2.33 Bechtel 10465-1-021(Q), Design Spec For Aux FW 13 5/28/81
Specifi- Pumps and Turbine Lrive
cation
2.34 Bechtel FL-13, Aux Building Area 5 Flooding 0 10/28/82
Calculation
2.35 Bechte! FL-01, Flooding of the Aux Building 0 10/4/82
Calculation
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Document

“ef. No. Type Description/Title Rev. Date

2.36 Bechtel M-0ZAL01(Q), Piping and Instrumentation 11  9/21/82
Drawing Drawing Auxiliary Feedwater System

2.5 NPI Letter SLNRC 81-44, Reliability Analysis of the 6/8/81

SNUPPS Auxiliary Feedwater System :

2.38 NPI Letter SLNRC 81-010, SNUPPS Auxiliary Feedwater 2/19/81

. System Meeting
~-2.35 - Bechtel - - - GF 175, Miscellaneous Building, HVAC : 10/15/75
o Calculation .

2.40 Bechtel . - HV 319 3/6/81
Calculation

2.41 NPl Letter . Letter to NRC Enclosing Page Changes for ) 12/9/77

. PSAR
2.682 Bechtel MOP 1451, "Drainage System Auxiliary :: - & 7/14/80
< Drawing  -Building
2.43 Bechtel MOP 1902, "Drainage System Auxiliary 4 8/18/77
i Sl Drawing = =Building" L : :
2.64 NRC SER 'NUREG-0830, Safety Evaluation Report 10/81
3 K . - Related to-the Operation of Callaway L
Plant, Unit No. 1
Z.45 KRC SER NUREG-0E30 Supplement No. 1, "Safety 1/82

Evaluation Report Related to the Operation
of Callaway Plant Unit No. 1
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7.2.2 - Personnel Interviewed

Name Title Organization
J. D. Hurd Group Supervisor, SNUPPS Bechtel
Mechanical/Nuclear Group
J. S. Prebula Deputy Group Supervisor, SKUPPS  Bechtel
Mechanical/Nuclear Group
K. Miller Hazards Task Force Coordinator, Bechtel
SNUPPS Mechanical/Nuclear Group
A. Woclard - _Enginéer, SNUPPS _ Bechte!
oy = ~ Mechanical/Nuclear Group :
. -N. A. Poppe Power Conversion Group Leader, Bechtel
- SNUPPS Mechanical/Nuclear Group
- J. Canale Engimeer, SNUPPS Bechte)
Mechanical/Nuclear Group
B. C. Seam Facilities/Site Group Leader Bechtel
: SNUPPS Mechanical/Nuclezr Group : .
D. L. Herrich Engineer, SNUPPS Bechte)
Mechanical/Nuclear Group
S B * . SEP2°. 2n3E 3 2 - %
B. Spezialetti SNUPPS Licensing Manager Westinghouse
J« Swogger . Project Engineer, SNUPPS Project Westinghouse
N. Beck Engineer Westinghouse
S. Maher Engineer Westinchouse

7-13



. ‘I’ ‘I’
(2.3

— 7.3 Mechanical Components

7.3.1 - Documents

Document

Ref. No. Type Description/Title Rev. Date

3.1 Bechtel EDPI 4.37-01, Desicn Calculations 8 1/9/81
Procedure .

3.2 Bechtel EOPI 4.1-01, Design Criteria 5 5/12/80
Procedure

3.3 Bechte! TO466-M-200(Q), Design Specification for 5  10/17/80

- - Specification - ASME Section 111 Piping Systems for. the
o ~Standardized Nuclear Unit Power Plant
.System (SNUPPS)

3.4 Bechtel BP-TOP-1, Seismic Analysis of Piping 2 175
. Design ~Systems

Criteria . "

3.5 Bechtel ~ BP-TOP-1, Seismic Analysis of Piping 3 1/76
Design Systems - . e
Criteria *

3.6 Bechtel Stress Ana2lysis lLevsletter File - Loose

At - Design -~ ~{eaf Binder Containing Stress Analysis

Criteria Newsletters

3.7 Bechtel . SNUPPS Stress Analysis Problem No. 60 4 .10/16/81
Analysis File

3.8 Bechtel SNUPPS Stress Analvsis Problem No. 44A 1 6/28/78
Analysis File

3.0 Bechtel SNUPPS Stress Analysis Problem Mo. 70 File 4 3/11/81
Analysis

3.10 Bechte) Memo from R. Lee to F. Banes 5/11/82
Internal Memo

3.11 Eechtel Memo from R. Lee to F. Banes 10/15/81
Internal Memo

3

A2 Bechte) Memo from 1. Shiudansani to B. Shah 6/2/78
Internal Memo .

313 Bechte) Memo from R. Lee to E. Thomas 11/10/81
Internal Memo
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Deccument
Ref. No. Type Description/Title Rev, Date
3.14 Bachte) Memo from J. Hurd to B. Shah . 9/23/82

Internal Memo

3.14 Bechte) Memo from C. Herbst to (. BRarbier 6/12/79
Interne! Memo

3.16 Bechtel 10466-M-217(Q) "Design Specification for Pipe 6 2/26/80
Specification Supports to ASME Section 111, Subsection NF
for the Standardized Nuclear Unit Power Plant
system (SNUPPS)."

w=3.1? Bechtel - - - Plant Design Hanger Engineering Standards 12 8/20/82
it Design
Criteria oy
3.18 Bechte) . Pipe Support Calculation No. ALO1-22 2 €/23/78
. Calculation -~
3.19 Bechtel - Pipe Support Calculation No. FCO1-28 S0 1721782
Calculation
3.20 - Bezhta) “Pipe Suppori Calculation No. ALOZ2-34 0 7/8/8.
Calculation
il 1% 4 Bechtel =" “Procedure No. TB-0]1 : ~1 174,78
Frocedure .
34722 Bechtel . - Memo from 3. Shiudasani to E. Thomas 9/7/79
Internal Memo
3.23 Bechte) Pipe Support Calculztion No. ALO1-27 2 11/23/82
Calculation
3. 24 Field Change FCR No. 2F(-1191-MK 6€/22/82
Report
3.25 Field Change FCR No. 2FC-1284-MK 6/25/82
Report
3.26 Bechtel ME S09
Computer
Program
3.27 Bechtel ME 101 Users Manual G-1/1 11/16/78
Computer
Program

7-15



Document
Ref. No. Type Description/Title Rev. Date
3.28 Bechtel ME 210
Computer
Program
3.29 Bechte) M-03AB01(Q), Main Steam System Reactor 12
Drawing Building and Auxiliary Buiiding r Area 5
3.30 Cravo Pc. 2ABD]1 S032/145 SA 8/2/79
Drawing
3.3 Bravo . Pc. 2ABO1 S032/145 . 5  8/5/78
- Drawing - - - " . .
8% NRC MEB " Interim Technical Position - Functional 7/19/78
Position . - Capability of Passive Piping Components for
ASME Class 2 and 3 Piping Systems
3.33 Bechtel . SNUPPS Stress Analysis Problem No. 12 File 3 5/4/82
Analysis - '
3.34 Ingersoll- EAS-TR-7707-ASR, "Structura] Integrity and 2 11/15/77
Rand Report  -Operability Analysis of 6HMTA-6 Pump for
Bechtel (SNUPPS)™ ‘
-~ $.35 Terry Corpi~ =GS-Z%, "Qualification Report for Ingersoll- :1 8/18/78
Report Rand-Cameron F-40176-40180" "
336 Masoneilan. - Seismic Quafification of Masoneilan Control
Report Valves for Bechtel Purchase Order Number
10466-J 601A-1 through -5 Specification
Numbers 10466-J-601A and 6018 Masoneilan
Order Numbers N-00172-176 and N-00198-202
Test Valve Number 803
.37 Bechte) M-04AL04(Q) 6 9/1/81
Drawing
3.38 Daniel AP-IV-04, "Field Change Reguests" 13 10/6/82
Procedure
3.38 Bechtel Memo from J. Hurd to B. Shah 9/23/82
Internal Memo
3.40 Bechtel Pipe Support'Calculation ALO1-13 2 6/22/78
Calculation

7-16



L

3 L
3= Pedancal CJuimhu*i§

7.3.2 - Personnel Interviewed

Nazme

Shah
DiGiacomo

Lee

= = @

. Kalyanamn

—
.

Shivdasani
. Canale

Prebula

™ o

. Lulla

\

Title

Plant Design Group Supervisor
Pipe Support Group Leader
Pipe Stress Group Leacer
Engineer Plant Design Staff
‘ Engineer Plant Design Staff
" Engineer Mech/Nuclear Group
:Mech/Nuc1ear Group Leader

" “piping & Valve Group Leader

!

7-17

Qrganization

Bechtel
Bechtel
Bechtel
Bechtel
Bechte!
Bechtel
Bechtel

Bechtel



2.4

~>» 7.4 Civil anc Struc-ural Engineeri~.

7.4.1 - Documents

Document
Pef. No. Type Description/Title Rev, Date
4.1 SNUPPS FSAR Section 3.7.1(B)-3.7.3(B) 10 9/30/82
. ) Seismic Design .
e 2 SNUPPS 7SAR  ~Section 3.8.4 ' 10 9/30/82
_0ther Category I Structures
6.3 SNUPPS FSAR  Figure 13.1-2 5 1982
. -UE Organization Chart
4.4 Union Electric Procedure Status Index
QA Procedures Sections QS, QA, QE 11/8/82
Seccion QAC 10/13/82
~Section QP 6/2/82
£.5 Union Electric QE-303, Design Docu~ent 0 3/25/74
s o QA Procedure -~Review 2nd Design Interface Control '
6.6 Union Electric QE-303, Design Document 9 10/13/81
- QA Procedure . Review and-Design Interface Control :
&.7 SNUPPS (NPI) 1.1, SNUPPS/NPI Ste“f Acministrative Control 4 3/1/81
Procedure Procedures, Figure 1.1-1: Organization
{.8 SNUPPS (KF1)  Stenderd Power Block - SKUPPS Document - 10/25/€2
Log Release Log, pp. 752-754, 819, 882
£.8 Bechtel A-0, Architectural Design Criteria for 3 8/11/80
Criteria SNUPPS
4.10 Bechtel C-0, Civil and Structural Design Criteria 10 6/9/82
Criteria for SNUPPS
4.11 Bechtel Civil CDG-1, Structural Adequacy Review of 0 §/25/82
Design Structural Steel Framing for SNUPPS -
Guideline Elil
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Document
Ref. No. Type Description/Title Rev, Date
4.12 Bechtel Civil C€DG-2, Structural Adeguacy Review of - 2 12/6/82
Design Reinforced Concrete Elements for SNUPPS -
Guideline
4.13 Bechte! C-103, Technical Specificatien for fForming, O 2/21/7%
Specification Placing, Finishing and Curing of Concrete
for SNUPPS
4.14 Bechte’ C-103, Technical Specification for Fonningl 21 9/8/82
specification Placing, Finishing and Curing of Concrete = )
- L for SNUPPS . -
. 4,15 Bechtel *€-103A, Technical Specificaticn for 5 §/27/80
Specification’, Installation of Concrete Expansion Anchor
: .Bolts for SNUPPS
- 4,16 Bechtel * «-1038, Technical Specification for Core 0 9/20/78
Specification Drilling of Concrete Structures for SNUPPS
4.17 Bechte) €-121, Techniza)l Specification for 13 10/28/80
Specification Furnishing Structural Steel for SNUPPS - ~ -~
¢.18 Bechtel €-122, Technical Specification for the 11  5/24/7%
Specification Erection of Structural Steel for SKUPPS
£.18 Bechte) €-131, Technical Specification for the | 14 10/25/82
Specification Purchase of Miscellaneous retal for SNUPPS - )
£.20 BeéhteT ‘ C-132, Technical Specification for Erecting 6 5/31/82
Specification Miscellaneous Metal for SNUPPS '
£.21 techtel C-134, Technical Specification for the S 12/4/80
tpecification Purchase of Steel Anchor Bolts for SNUPPS
£.22 Bechtel €-202, Technical Specification for the g 10/4/78
Specification Purchase of Pipe Whip Restraints and
Embedded Supports for SKUPPS
4,23 Bechtel C-2028, Technical tpecification for Purchase 6 10/25/82
Specification of Pipe Whip Restraints for SNUPPS
4,24 Bechtel MED-78-01, Manager of Engineering Directive, 15 6/25/82
Directive EDP Manual Applicability Index
£.25 Bechtel Project kngineering Procedures Manual 52 7/30/82
Manual Index Index, SNUPPS pp. 7-12
4,26 Bechtel EDP-1.1, Introduction to the EDP System 1 3/31/7€
Procedure
7-18%



Document
Ref. No. Type Description/Title Rev. Date
4.27 Bechtel EDOP-1.7, Engineering Department Procedures 2 3/31/78
Procecure
4,28 Bechtel EDP-1.8, Engineering Department Procedures 0 1/20/78
Procedure Manual
4.29 Bechtel EDP-1.10, Engineering Department:Project 2 3/31/78
Procedure Instructions
4.30 Bechte) EDPI-1.11-01, Project Engineering Procedures 1 1718779
Procedure . Manual s
4.31 Bechtel “EDP-1.13, Manager of Engineering Directives 2  3/31/7€
Procedure .
4.32 Bechtel  EDPI-2.13-01, SNUPPS Project Organization 8  12/23/l
Procedure -
4.33 Bechtel EDP1-4.1-01, Design Criteria 5 §/12/80
Procedure
4.3 Bechtel  -EDP1-4.22-01, Preparation and Control of 7 5/8/El
Procecure SAR
- &, 35 Bechtel — —EDPI-4.23-01, SAR Change Control- -9 B/Z3/EC
Procedure i :
L35 Bechtel . EDP1-4.25-51, Design Interface Control 1 3/57
Procedure
£.37 Bechtel EDP1-4.34-01, Off-Project Design Review B 1/158/78
Procedure
4.38 Bechtel EDP-4.36, Standard Computer Programs 1 9/2¢/80
Procedure
4.39 Bechtel EDP1-4.37-01, Design Calculations g 1/8/8]
Procedure B
4.40 Bechtel EDPI-4.41-01, Base Design Document Review, 1 5/8/78
Procedure Approval, and Release Requirements
4.41 Bechtel EDP1-4.46-01, Project Engineering Drawings 17 7/30/82
Procedure
4,42 Bechte) EOP1-4.47-01, Drawing Change Notice 12 9/18/El
Procedure
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Document
Ref. No. Type Description/Title Pev, Date
4.43 Bechtel EOP1-4.49-01, Project Specificaticns 11 9/18/8)
Procedure
4.44 Bechte! EDP1-4.58-01, Specifying and Reviewing 4 9/18/81
Procecure Supplier Engineering and Quality
Verification Documentation
4.45 Bechtel EDP-4.60, Processing Corrective Action 3 5/31/78
Procedure Reports
4.86 Bechte]l  EPDI-4.61-01, Nonconformance Reperts (NCR's) 14  7/30/82
“ora. Procedure - . _
4.47 Bechtel - EDP1-4,62-01, Field Change Request, 13  7/30/82
Procedure .Construction Variance Request, and Middle
Third Deviaticn Notice
448 Bechtel . EDPI-4,65-01, Design Deficiency Processing 4 9/18/81
Procedure - ’
4,45 Bechtel EDPI 5.1-01, Communications Control- - +- 6 1/9/81
" Procedure .
4.50 Bechtel EDPI 5.7-01, Project Filing System 6 5/12/80
- Procedure —— -~ - ‘e . . .
4.51 Bechte! ‘EDPI 5.30-01, Project Release Procedure 2 12/10/7%
- Pracedure . . and Documest kelease Log .
4.52 bechtel EDP 5,34, Project Quality Program 2 12/8/75
Procedure Indoctrination and Tr2ining
4.53 Bechtel Final Calculation 13-08-F, Auxiliary 0 8/24/81 Comp
Calculation Building Floor Response Spectra 8/26/81 Ckd.
3/1/82 App.
4,54 Bechtel Final Calculation 03-53.4-F, Capacities 0 2/14/79 Comp
Calculation  of Embadded Plate Type EP 912A 8/17/79 Cke.
- 8/17/79 App.
4.5% Bechtel Final Calculation 03-107-F, Formulation of O 7/30/81 Comp
Calculation  Load Capacity Coefficients of Embedded and 7/30/81 Cke.
Replacement Plates 11/2/82 App.
4.56 Bechtel Final Calculation 03-109-F, Load 1 1/29/82 Comg
Calculation Nomographs for Embedded and Replacement 1/25/82 Ckd,

Plates
7-21
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Document

Fef. No. Type Description/Title Rev. Date

§.57 Bechtel Finel Calculation 03-411-F, Isolation 0 12/1/81 Comp.
Calculation Restrzini FC-02

4.58 Bechtel -~» Final Calculatior 03-411-F, lcolation £ 0 11/17/82 Comp.
Calculation Restraint FC-02 11/18/82 Cx¢

§.59 Bechte) Firal Calculation 03-80.25-F, * 1 §/29/82 App.
Calculation Pipe Anchor No. 0-FBO1-A002/135 2 12/14/82 App.

4.60 Bechtel C-0003, Structural Steel and Concrete ,Zﬁ» 6/22/82
Drawing _ General Notes o ‘

.. 4.6 Bechte! ~€-0010," Standard Details, Sheet Ko. 7 7 7/9/80

Drawing .

4.62 Bechtel  _ C-0011, Standard Details, Sheet No. B 13 7/14/81

- Drawing - .

4.63 Bechtel .  C-0012, Standard Details, Sheet ho. 9 13 9/18/80
Drawing

4.64 Bechte) C-0016, Standard Details, Sheet Ko. 15 11 9/18/80
Drawing

-~ &, 65 - Bechtel == ~£-0017, €tandard Detzils, Sheet ho. 21 11 11/6/78

Drawing _ -

4.€5 Bechtel _ . C-0018, Standard Details, Sheet No. 31 9 .2/14/78
Drawing

§&.67 Bechtel C-0019, Standard Det2ils, Sheet ho. 28 16 7/12/82
Drawing

4.€8 Bechtel C-0020, Standard Archor Bolt Det2ils ) &/%/82
Drawing

£.69 Bechtel C-0029, Standard Details, Sheet ho. 33 7 §/8/82
Drawing

§.70 Bechte) C-0030, Standard Details, Sheet ho. 35 12 7/12/82
Drawing

4.71 Bechtel C-0033, Standard Anchor Bolts Schedule 12 1/21/82
Drawing

£.72 Bechtel {-0035, Standard Details, Sheet ho. 24 15 2/23/81
Drawing
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Document
Ref. No. Type Description/Title Rev. Date
£.73 Bechtel C-0037, Standard Details, Sheet No. 34. 16 11/12/82
Drawing
4.74 Bechte) C-0C0241, Condenser Storage and Deminer- 9 6/22/82
Crawing alized Water Tanks, Concrete Neat Line and
Reinforcing
4.75 Bechtel C-0408, Cable Tray Supports, Typical 11 10/17/82
Drawing Details, Sheet 8
4.76 Bechtel _  C-0418, Cable Tray Supports, Typical 9 10/18/82
i Drawing - - - Details, Sheet 18
4.77 Bechtel . C-0419, Cable Tray Supports, Typical 7 6/14/82
Drawing . . Details, Sheet 19
- 4,78 gechtel © ~€-0C1113, Auxiliary Building Concrete, 6 4/21/80
Drawing . Plan-Floor E1 1874'-0" -
4.79 Bechtel C-0R1151, Auxiliary Building Area 5 6 1/29/82
Drawing Retnforcing, Plan at Elev. 1974', 1989% - -
- ) *and 2000'
4.80 Bechte! C-001151, Auxiliary Building Area 5, 19 1/12/82
- Drawing = -~Concrete-Neat Lines; Plan at Elev. 1974,
,1989' and 2000'
4.8] Bechtel _ - C-0C1352, #uxiliary Building Area 5, 16 -8/24/82
Drawing Concrete Neat Lines, Plan at Elev, 2013'-6",
2026' and 2090
4.82 Bechtel C-051352, Auxiliary Building, Area 5, 5 B/3/82
Drawing Structural Steel Framing Plans, Elev.
1983', 2000', 2013'-6" and 2C26'
4,83 Bechtel C-0C1353, Auxiliary Building, Area 5 g8 6/1/82
Drawing Concrete Neat Line, Plan of Embeds,
Underside of Slab at Elev, 2026'
4.84 Bechtel C-051452, Auxiliary Building, Area 5, 5 8/26/82
Drawing Structural Steel Framing Plans, Elev.
2037'-7-3%, 2042', 2055'-6" and 2050'
4.85 Bechtel C-0R1905, Auxiliary Building Reinforcing 6 12/28/80
Drawing Sections and Details, Sheet 4
4.85 Bechtel C-0R1906, Auxiliary Building Reinforcing, 4 3/20/80
brawing Sections and Details, Sheet 6
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Document
Ref. No. Type Description/Title Rev, Date
4,101 Bechtel M-06AL03, Hanger No. 0-AL03-C009/135Q . 2 9/1/81
Drawing
4.102 Bechtel M-06AL03, Hanger No. 0-AL03-C010/135Q 0 9/1/81
Drawing
4.103 Bechtel Embedded Plate Location Request - Plate 0 11/21/€1
Drawing “No. 14807
4.104 Bechtel M-06AL03, Hanger No. 0-AL03-C011/135Q 0 9/1/81
Drawing - ' :
.,: 4.105 Bechtel ;imbedded Plate Location Request - Plate 0 11/21/81
Drawing ~.No. 14808
4,106 Bechte) ‘ N ‘:Ca1cu13tion AL03-15, Hanger 0-AL03-C003/ 4 6/25/81
. Calculation =135Q ‘
4.107 Bechtel -  Calculation AL03-26, Hanger 0-AL03-C010/ 0 7/2/81
Calculation 135Q
4.108 - - Bechtel -M-06FBO1, Anchor No. 0-FB01-A002/135Q 1 10/8/79
Drawing = 2 (in procese)
—~ & 109 Bechtel — -#M-26AL0>, Ancher No.- 2AL01-A002/125Q - -0 7/20/82
Drawing N ‘
4,110 SNUPPS _ . SLNRC 79-1, Response to 1EB 79-02, Rev. 1 J7/5/79
Letter
4.111 Bechtel DCN No. C-0003-8-5 8/10/77
C-awing
(nange Notice
i 4.112  Bechte! DCN No. C-0003-26-1 8/73/82
Drawing
Change Notice
4.113 Bechte DCN No. C-0003-26-2 9/2/82
Drawing
Change Notice
4,114 Bechtel DCN No. C-0003-26-3 10/18/82

Drawing
Change Notice




Document
Ref. No. Type Description/Title Rev, Date
4.87 Bechtel C-0C1624, Auxiliary Building Concrete 17 7/16/82
Drawing “eat Lines and Reinforcing, Wall
Elevations, Sheet 24
4.88 Bechtel C-0C1928, Auxiliary Building, Concrete 10 7/18/82
Drawing Neat Lines and Reinforcing, Wall.
Elevations, Sheet 28
4.89 Bechtel C-0C1931, Auxiliary Building, Concrete 14 11/1/82
Drawing Neat Lines and Reinforcing, Wall
.. Elevations, Sheet 6 .
.- 4,90 Bechtel ~C-0C1932, Auxiliary Building, Concrete 13 7/16/82
Drawing "~ Neat Lines and Reinforcing, Wall
. Elevations, Sheet §
- 4,91 Bechtel «C-0C1942, Auxiliary Building, Concrete 5 12/3/79
Drawing Neat Lines and Reinforcing, Equipment
Pads, Sheet 2
4,92 Bechtel C-054481, Turbine Building, Area 8, - -- 7 8/14/80
Drawing -Structura)l Steel Framing Plan at Elevation
2035' and 2017'-9"
- 4,03 Bechtel — -€-03FC02; Isolaticn Restraints,.- .0 1/26/82
Drawing Auxiliary Turbine System, Ruxiliary i 7/22/¢€2
Building 2 11/5/82
4,94 Beéhte] M-03AL01, Piping lsometric, Auxiliary B o
Drawing Feedwater Pumps, Suction Piping
£.95 Bechtel M-034L04, Piping lsometric, Turbine Driven 7
Drewing Buxiliary Feedwater Pump Discharge Piping
£,96 Bechte! M-02AL05, Piping Isometric, Auxiliary -
Drewing Feedwater Pumps Recirculation Piping
4.97 Bechtel M-06AL04, Kanger No. 0-AL04-C009/135Q < 6/2%/81
Drawing
4,98 Bechtel M-06AL01, Hanger No. 0-ALO1-R005/135Q 2 9/21/78
Drawing
4.9¢ Bechtel M-06ALO1, Hanger No. 0-ALO1-H001/135Q 3 9/20/78
Drawing
4.100 Bechte! M-06AL03, Hanger No. 0-AL03-C004/135Q 2 9/1/81
Drawing
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Document
Ref. No. Type Description/Title Rev., Date
4.115 Bechte) DCN No. C-0003-26-4 11/8/82
Drawing
Change Notice
4.116 Field Change FCR No. 2FC-1088-C 10/18/82
Recuest
4.117 Field Change FCR No. 2FC-1110-C 10/18/82
Request
4.118 Field Charge FCR No. 2FC-1121-CX 11/5/82
-- Request -~ - i
T 4.119 Field Change ~_FCR No. 2FC-1152-C 11/5/82
Request . -
. 4,120 Lonconformance-NCR No. 2SN-6306-C 7/27/82
Report -
£.121  honconformance NCR No. 2SN-6360-CX 8/11/82
Report . .
4,122 vorconformance NCR No. 2S5N-€584-C 10/25/82
Report
" %.123  tonconformance NCR No. 2SN-6737-C 10/28/82
Report
£.12¢  torconformance NCR No. 2SN-6847-¢ 11/5/82
Report
b rhS AhS] N45.2.11 1674
Ssercard
&.126 hEl RG 1.68 2 June 1876
Reculatory
6,127 Bechtel R. L. Burris to L. Rotondo on seismic 5/4/82
Internal calculations for the as-built power
Mero block structures
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7.4.2 - Personnel Interviewed

Name

William K, Zvanut
Don B. Stecko
Ken W. Kuechenmeister

J. R. Veatch
Wayne Steinberg
Cliff J. Plows

fugene F. Beckett
Ken Y. Lee -

James A. Ivany

. Peter A. Labarta

Dwight M. Cornell
Gerald D. Brown

Robert L. Burris

Bhupesh G. Shah
William A. Poppe
Nick Cherish

Andy S. Wilkin

i

Title
Sypervising Engineer
Engineer
Supervising
Construction
Syupervising Engineer
Construction Engineer
Quality Engineer

Engineer/

Manager, Technical Services

Chief, Civil-Structural
Engineer

Group Supervisor, Civil-

- Structural Staff

- Civil-Structural Group

~ Supervisor
~Civil-Structural Group
Leader - Special Problems
Civil-Structural Group
Leader - Special Problems
Civil-Structural Group

: Leader - Auxiliary Building

Civil-Structural Group
Leader - Seismic

~Civil-Structural Ergineer

. Auxiliary Building

plant Design Group
Supervisor

Mechanical-Nuclear Group
Leader - Power Corversion
Assistant Project Lead
Site Liaison Engirzer
Lead Civil-Structural Site
Liaison Engineer
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Organizaticn

Union Electric Company
Union Electric Company
Union Electric Company

Union Electric Company
Union Electric Company
Consultant to Union
Electric Company
Nuclear Projects, Inc.
Bechtel (Gaithersburg)

Bechtel (Gaithersburg)

Bechtel (Gzithersburg)

Bechte! (Gaithersburg)

Bechtel (Gaithérsburg)

Bechte! (Gaithersburg)

Bechtel (Gaithersburg)

Bechie) (Gaithersbu=g)

Bechtel (Gaithersburg)

Bechtel (Gaithersburg)

Bechtel Site Lizison
Engineering

Bechtel Site Liaison
Engineering



—= 7.5 Electrical Power

7.5.1 = Documents

Internal Memo
7-28

Document

Ref. No. Type Description/Title Rev, Dzte

5.1 Bechte] Test S-N4PADI, 13.BKV Systems Fre-Op Test 1 3/28/80
Procedure Procedure .

5.2 Union Electric CS-04PAD), 13.EKV Systems Pre-Op Test 0 7/21/82
Test Procedure Procedure

$.3 Daniel ~ RP-1V/AP.1, 9, Material Control Function/ 5/24/82

o International - Warehouse Procedures ; :

Procedure

5.4 Union Electric. Computer Listing of 211 IE Bulletins, 11/82
Computer _  Circulars and Information Notices with
Listing =follow-up Information

5.5 Union Electric Request for Clarification of Information 12/8/82
RCI

6.6 Bechtel -Memo from J. H. Smith “Procedure for RCI" 11/5/82
Internal Memo

£7 Bechtel ~ ~BLWE-B10; "Safe- Shutdown Design Criteria and. 1/2€/78
Letter 'NRC Fire Protection Questions® .

5.8 Westinghouse - SNP-1722, ¥Safe Shutdown" \3/15/78
Letter

£.¢ estinghouse  SNP-2027, "Safe Shutdown 10/3/78
Letter

5.10 Bechtel BLSE-7110, "Safe Shutdown" Meeting Notes of 4/18/79
Letter 4/10/79

£.11 gechtel BLWP-514, "Safe Shutdown Modifications" 8/10/7%
Letter

£.12 Bechtel BLWE-1061, "Safe Shutdown Modifications 8/20/79
Letter

£.13 Bechtel BLWE-1081, "Order Confirmation for Item - 9/27/7°
Letter

£.14 Westinghouse CN-9415, Change Control #9415 for Item 5 10/3/79



Document
Ref. No. Type Description/Title Rev. Date
5.15 Westinghouse  SKP-3360, "Drawing Change Notice to 5/21/80
Letter Bechtel*
5.16 Bechtel BLWP-534, Order for "Q" PORVs 1/9/80
Letter
5.17 Bechtel BLWE-1555, List of Qutstanding Items 12/8/81
Letter
5.18 Westinghouse DWG #7250D64 SH. 17 &nd 18
Drawing . N ,
-5.19 Westinghouse ~ DWG #8756D37, SH. 12
Drawing i
5.20  NPI Letter . SLBE 79-853, Regarcing BFD Relays (IE 11/8/78
¢ "Bulletin 79-25)
5.21 Bechtel -  BLSE 79-57, No BFD Relay Used in SNUPPS 1/17/80
Letter Design
5.2¢8 NPI Letter 'SLBE-BBf. Failure of Gate Type VV. to 8/25/81
Close Against Differential Pressure
(IE Bulletin 81-02)
5.23 Bechtel .BLSE-10, 014, Basec on Westinchouse 11/13/81
Letter Letter SNP(s)-675 Dated 10-27-81 on
- . . - 1E Bulletis 81-02 -
5.24 NFI Letter SLT 7-236, File-J-201, Cold Shutdown from 11/7/77
Outside the Control Room
5.25 NPI Letter SLT 81-182, Agreement Between Bechtel, 11/30/81
NPI, W on Auxiliary Shutdown Panel,
Instrumentation and Control Isolation
5.26 NP1 File 02-78-10 Master File, Bulletin and
Irformation Notice List and Follow-up
Record
5.27 Bechtel J-201-2-3, Supplier Deviation Disposition 10/27/79
Standard Form Request (SDDR) for specification change
5.28 Bechte! J-201-2-11, SDDR for specification change 1/22/80
Standard Form
£.29 Eechtel Log Book for A11 SCORs with Follow-up
List Record
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Document
Ref. No. Type Description/Title Rev. Date
5.30 Bechtel BLSE-10843, Checklist Summarizing 8/03/82
Letter NUREG-05B8 Requirerents
5.31 Bechtel Letter to Anchor/Darling Forwarding 11/15/82
Letter Cpen Items on Qualificaction of Valve
Operators .
$.32 Bechtel FCR - Field Change Request 10/27/82
Standard Form
5,33 Bechtel _  UCN #E-OR2421(Q)-13-2 and DWG #E-0R2421(Q)
oo Design Change - Incorporating FCR of reference 5.32
. Notice . - '
5.34 Bechtel ‘:Raceway Schedule E-25000, E-05000, E-25000 11/82
Ccmputer
Printout - _
$.38 Bechtel BLSE-B8561, Relay Setting for Site Feeders 3/5/80
Letter
5.36 KGLE Letter ~KNLS-099, Relay Setting for Site Feeders 10/15/80
5.37 Bechtel Floor Response Spectra (FRS), ESWS Pump 6/15/79
e o : Interna) Memo ~House Wodf Creek Site (KGSE/KCPL)
5,38 Bechtel "FRS, UHS Cooling Tower Callaway Site (U.E.) 9/1/78
e Internal Memo = .
5.3° Bechtel E-025, Valve Actuatcr Specification,
Specification Attachment Specificztion to M223-0051 (Check
and Gate VV. Spec.)
£.40 Bechtel BLWE-1560, FILE 10,581, Isolation of 12/28/€1
Letter Auxiliary Shutdown Panel Instrumentation -
Westinghouse Instrumentztion
5.41 Limitorque M-223A-0051-01, Environmental Qualification 12/10/76
Report Report on Limitorque Valve Operator
5.42 Gould E-018-0043-04, Seismic Qualification 6/2/78
Report Report for the Motor Control Centers
5.43 Union Electric EO9 #4, Préliminary Report Callaway 13.8 kV 10/26/81
Letter Fault
5.44 Union Electric ULS-3901, Site Feeder Parameters 12/8/81
Letter Callaway Plant
5.45 NPI Letter .SLOB1-211, File 04%1.102/E-009 12/9/81
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Document

Ref. No. Type Description/Title Rev, Date

5.46 Bechtel Trip Report, W. Heinmillier 12/10/81
Trip Report

5.47 Bechtel F2, Sizing of Cable
Calculation

5.48 Bechtel F3, Cable Derating
Calculation

5.49 Bechtel F7, Minimum Cable Size for Fault Current
Galculation  Withstand .

1=l 5.50 Component ~ Okonite Cable Data Book

Data Book .

5.51 Bechtel i -_K7. Fault Current Calculations 0

. Calculation — .

5,52 Bechtel - A3, Fault Current Calculations -
Calculation

§.53 © Bechtel B85, Power System Voltage Drops B 0 In
Calculation Procecs

-~ 5§54 - Bechtel - --B6, Control System ¥oltage Drops <A In

(alculation - Process

555 Bechtel _ . F9, Fault Lurrent Calculation Motor Control 1  -10/22/82
Calcuiation Centers

5.56 Bechtel J-201, Shutdown Panel Specification 7
Specification

5.57 Gould/ CC-323.74-1/#E/018/0189, Gould Qualification
Bechtel Summary Report for Class 1E Equipment (3 5/24/81
Qualification
Report

5.58 Bechtel EDPI-5.16-01, Supplier Document Control 8
Procedure

5.59 Bechtel EDP1-4.58-01, Vendor Data Review Procedures 4 g/27/81
Procedure .

5.60 Bechtel Test E-091.0 (Q), Seismic Testing Criteria 4 5/25/76
Criteria

5.61 Underwriters ULS508, Industrial Control Equipment Magnetic

Laboratories  (NLDX2)
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Document
Ref. No. iype Description/Tit) Rev, Date
5.62 Underwriters Genera) information From Elestrical £/78
Laboratories  Construction Materials Directory
5.63 Bechtel E-03AL05A (Q), Auxiliary Feedwater Pump 0 7/7/82
Drawing Air Operated Discharge Control
5.64 Bechte) E-01021, Time-Current Characteri;tic Curves
Curves
5.65 Bechtel Sheet 5, Time-Current Characteristic 2
Curves Curves .
.--. 5,66 Bechtel " Sheet €, Time-Current Characteristic 4
Curves " . Curves
5,67 Bechte] isheet 7, Time-Current Characteristic 5
. Curves “Curves
5.68 Bechte) Sheet 8, Time-Current Characteristic 5
Curves Curves
5.6¢ Bechtel “Sheet 9, Time-Current Characteristic &
Curves Curves
<<= §.70 - Bechtel = - Sheet 10y Time<Current Characteristic - -4
Curves Curves .
5.71 Daniels = . MN21-BO38G2, Shipping Request :30/22/82
International
Shipping Request
5.72 Bechte) Bechtel to Daniels (Pam helson to 8/7/82
Letter Joe Cardrel)
$.73 Westinghouse B756037 Sheets €, 11, 34, SKUPPS Process 8 10/26/82
Diagrams Control Diagrams
5.74 Westinghouse 7246092, Sheet 17, SNUPPS Process Contro) 1
Diagrams External
§.75 Westinghouse  7246D92 Sheet 3, Wiring Diagrams 10 10/2¢/82
Diagrams
5.76 wWestinghouse  SNP-4981, PIP Transmittal Letter 11/11/82
Letter
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Shipping Report
| 7-33

Document
Ref, No. Type Description/Title Rev, Date
§.77 vestinghouse  WRM-ADM-210.6, Task Status System 0 7/1/80
Status Report
5.78 NUREG NUREGC-05B8, Interim Staff Position on 7/31/81
Environmental Qualification of safety
Related Electrical Equipment
£.7% Bechte) E-C18 for Motor Control Center
Specification
5.80 Bechtel . B-3, Voltage Drops 1 7/17/81
o Calculation
5,81 1EEE ", 1EEE Std 399, Recommended Practice for Power
Standard . « System Analysis
- 5,82 1EEE ~1EEE Std 141, Recommended Practice for 1976
Standard Electrical Power Distribution in
- Industrial Plants
5.83 Union 2SN-6678-M, Auxiliary Feeawater Pump - - - 10/8/82
Electric Non- -Turbine Trip and Throttle Valve
Conformance
Report
. 84 Return _From P. Nelson to J. Candrel, P.O0. - 9/82
Material Form 10466-M-021-2, Limitorque Trip and
- . . - Throttle Valves -
5.85 NRC 82-02
Bulletin
.86 NRC 79-25
Bulletin
£.87 NRC 81-02
Bulletin
5.88 Regulatory 1.135, "Design Requirements of the Residual
Guide Heat Removal System
5.88 ANS] N45.2.2, “Packaging, Shipping, Recefving 1972
Standard Storage and Handling of Items for Nuclear
Power Plants
5.90 Union MN21 B03802 10/8/82
Electric
Material



7-5-2 dlufkic..l fM't

7.5.2 - Persoanel Interviewed

Name Title Organizatien
D. Schnell Yice President Union Electric Compary
D. Capone Marager, Muclear Engineering Union Electric Company
W, Katterhenry Power Systems Engineer Unien Electric Company
§. Hillman I&C Engineer Union Electric Company
W. Weber Site Superintendent Union Electric Company
Al Passwater Supt. Licensing Union Electric Company
W. H. Mawyer Elect. Consultant Union Electric Company
D. Pruitt Site Staff Union Electric Company
K. Kuechermeister QA  _ Union Electric Company
P. Burrello: e . - Westinghouse
“=€. Vitalbo -wE 4w . Westinghouse
-+« Jim Swogger Project Engineer, SNUPPS Westinghouse
Phil Barilla Shutdown Panel In Charge Westinghouse
Tim Kitchen - Process Rack In Charge (I&C) Westinghouse
Phil Marasco Process Rack In Charge (I&C) Westinghouse
- D. Schwartz Cable Terminations Engineer
R. Moreno Lead EE Liaison Bechtel Site
P. Schwartz -18C Systems Engineer Bechtel Site
D. Quattrociocchi PE-Electrical/CS Bechtel Gaithersbury
M. Tantawi Supervisor-Electrical Group Bechtel Gatthersburg
W. Heinmiller Supervisor-Power Systems Bechtel Gaithersburg
D. Doan Electrical Engineer Bechtel Gaithersburg
J. Kohier Deputy Supervisor-Electrical
T, o Group” = ¥ ac : Bechtel Caithersburg
J. Hurd Supervisor-Mechanical Group Becntel Gaithersburg
J. Prebula Deputy Supervisor-Mechanical/
- . Nuciear Group = Bechtel Gaithersburg
E. Seam Facilities/Site Group Leader,
SNUPPS Mechaznical/Nuclear Group Bechtel Gaithersburg
F. Burris Civil-Structural Group Leader-
Seismic Bechtel Gaithersburg
A. Hassen Group Leader Electrical Group Bechtel Gaithersburg
D. Abe) Engineer Bechtel Gaithersburg
P. ward Licensing Bechtel Gaithersburg
Merco Hechavarria Quality Engineer Bechte! Gaithersburg
Anthony Diperna Supervisor, Control System Bechtel Gaithersburg
Stan J. Seiken Manager, Quality Assurance NP1
Dr. J. Cermak Manager, Nuclear Safety NP1
F.Schwoerer Technical Director NPI

M. Fennetau Sales Engineer Gould C&S Division
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&>
~= 7.6 Instrumentatien and Centrol
7.6.1 Documents
Document
Ret. No, Type Description/Title Rev., Date
6.1 gechte) 10466-J-601A(Q) Design Specificetion fer 13 10/17/80
Design Nuclear Service Control Vaives
Specification
6.2 FSAR Section §.3 Process Auxiliaries 7 9/81
nel.3 FSAR - =< -Section 7.4 Systems Pequired for Safe 1 9/80
. _ Shutdown
6.4 Bechtel - J0466-J-601A-093-01 HV-12 Control Valve 8/19/77
Vendor Data_ Vendor Data
6.5 1EEE - JEEE STD 323-1974 Qualifying Class I 1974
Standard - Equipment for Nuclear Power Generating
Stations
6.6 - Bechtel  10466-J-601A-0102-0¢ Environmenta) C 1721780
Test Plan Qualification Test Plan
8.7 Bechtel === :10466-J-067-05 Seismic Qualification Test ~E 3/25/78
Test Plan Plan ’
6+€ IEEE . - IEEE Std 344 Seismic Qualification of Class ~1975
Standard 1E Equipment
£.9 Rechtel 10466-0-601A-0148-02 Seismic Qualification o 3/3/82
Test Report Jest Report
6.10 Bechtel 10466-J-601A-0163-01 Supplementary Seismic 8/23/82
Qualification
6.11 Bechtel 10466-J-601A-0158-01 Environmental Test 4/%/82
6.12 Bechtel 10466-5SK-J-103(Q) Modifications and N 3/31/82
Additions to the Instrument Loops
6.13 Bechtel 10466-J-000 Control Systems Design Criteria & 1/26/78
Design
Criteria
€.14 Bechtel 10466-QA-1 Specification of General 4 10/15/75

Specification Requirements for Supplier QA Progr-ms
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Document
Ref. No. Type Description/Title Rev, Date
£.15 Westinghouse V-7 Subsection 7 - Auxiliary Feedwater 2 B/73
Specification System
6.16 Bechtel M-02AL01(Q) Piping and Instrument Diagram 11 8/21/82
Drawing Auxiliary Feedwater System
6.17 Bechtel 10466-2-110-0350-C3 Auxiliary Feedwater 3 2/15/719
Drawing Flow Control - Turbine Driven AFP to
- Steam Generator D
~=6.18 Bechtel - - -E-03ALOSA(Q) Auxiliary Feedwater Pumps, ° 0  7/7/82
- Drawing _Discharge Control Air Oper. Valves
6.19 Bechtel - 10466-J-110-0356-03 Auxiliary Feedwater 3 2/18/79
Drawing . Flow Control - Motor Driven AFP B to Steam
Generator C
6.20 Bechtel - J-02AL01A(Q) Auxiliary Feedwater System 0 11/11/82
Drawing Motor Driven Aux Feedwater Pumps
6.21 - Bechtel E-03AL01B(Q) Motor Driven Aux Feedwzter 0 7/7/82
Drawing Pump B
oF-9.22 Bechtel = “EDPI 4.46-01 Project Engineering Drawings =17 5/21/82
Procedure ’
623 Becatel . - E-02NFO1(Q)-Load Shedding and Emergency Load 2 *12/7/77
Driving Sequencing Logic
6.24 B .chtel E-03ALO1B(Q) Motor Criven Auxiliary 0 7/7/82
Drawing Feedwater Pump B
6.25 Bechtel J-02AL01(Q) Auxiliary Feedwater System Motor 3 1/27/82
Drawing Driven Auxiliary Feedwz2ter Pumps
6.26 Bechtel J-02FC159(Q) Auxiliary Turbines SGFP Turbines 0 2/16/82
Drawing ESFAS Block Control Logic Diagram
6.27 Bechtel E-03FC27(Q) SGFP Turbines ASE Isolation 2 5/5/82
Drawing Input To ESFAS
6.28 Bechtel E-03AL04A(Q) Supply from ESS Service Water 0 7/1/82
Drawing System ;
6.29 Bechtel E-03ALO4B(Q) Supply from ESS Service Water 0 7/7/82

Drawing System




-

Document

Ref. No. Type Description/Title Rev. Date

6.30 Bechtel E-03AL02A(Q) Motor Operated Valves | 0 /782
Drawing

6.3 Bechte) E-D3AL02B(G) Motor Operated Valves 0 7/1/82
Srawing

6.32 Bechte! v104(0) Technical Specification for 12 8/11/82
Specification [ngineered Safety Features Actuation

Sx;tem
6,33 Bechtel - - 0110(Q) Major Electronic Instrumentation 5  4/19/82

Specificatioq\and Controls Package

6.34 Bechtel -  J-301(Q) Electronic Pressure and 11 9/30/82
Specificatiqn Differential Pressure Transmitters

6.35 Bechte) - J=104-0147-08 LSELS 1E Relay Allocation 4/11/78
Drawing -

6.36 Bechte) J-104-0042-12 Actuztion Outputs - Channel 4- 10/26/82
Crawing i

€.37 Bechte) J-104-0034-12 Actuation Outputs - Channe) 1 8/4/82

- : Drawing =~ - = ve g . : .

6.38 Bechtel EDPI-4.37-01 Design Calculations 8 1/7/81

- Procedure . - -

€.3¢ Bechtel J-435(Q) Orifice Pletes for Nuclear Class 2 13 7/15/82
Specification and 3 Piping Systers

6.40 Bechtel ME-223-00)1 Calculation Verification of 0 11/4/80
Calculation Computer Program ME 223 Thin Edge Orifice

Plates

€.41 Bechtel J-435 Calculation Orifice Type Flow Elements 0 11/29/82
Calculation

6.42 Bechte) 7250064 Sheet 15 - SKUPPS Projects Functional 3
Drawing Diagram Auxiliary Feedwater Pumps Startup

6.43 Bechtel 7250064 Sheet 7 2
Drawing '

6.44 Bechtel 7250064 Sheet 15 4
Drawing
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Document
Pef. No. Type Description/Title Rev. Date
€.45 Bechtel 7250064 Sheet 8 3
Drawing
6.46 Bechtel 7243059 Sheet 1 Solid State Protection 7
Drawing System SNUPPS Projects Interconnegtion
Diagram
€.47 Bechtel M-23KA47 Small Piping Isometric N2 1 3/10/82
Drawing Beck-up Gas Supply Auxiliary Building
“~6.48 Technical - Technical Bulletin '
s su‘]!t"\ . :
6.45 Westinghouse ‘hestinghouse Letter to SNUPPS
Letter ,
6.50 Bechte) . 02ALOS 0
Logic
Diagram
6.51 Bechtel 02AL06 0
Logic
Diagram
6.52 Bechtel 02AL07 0
Logic
- Diagram . - -
6.53 Bechtel EDPI 4.41-01, "Base Design Document Review, 1
Procedure Approval, and Relezse Regquirements
6.54 Bechtel JIGEN
Procedure
€.55 Union QS-14, "Preparation, Review and Document 2 9/25/82
Electric Control of Safety Ar2lysis Reports and
Procedure Subsequent Changes"
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7.6.2 Personne)l Interviewed

Name Title Organization

Teny Diperna CS Group Supervisor Bechte)
D. R. Quattrocioceni Project Engineer Bechte)
A, Hzesan Electrical fngireer Bechte)
W. A. Poppe Group Leader, Mech/Nuclear Bechtel
G. P. Schwartz Control Sys., Site Liaison Bechte!
P. Trimbach Bechtel
1. Tessier Startup Testing Bechtel
B. Vich . Group Leader, Control Sys. Group Bechtel
D. Grove =~ . Group Leader, Control Sys. Group - Bechtel

-, J. Milos =~ Project Quality Engineer Bechtel

.. R, P. Wendling Supervising Engineer, Nuclear Union Electric Company
T. H. McFarland ‘Superintendent, Site Liaison Union Electric Company
R. J. Schukai . General Manager, Engineering Union Electric Company
K. W. Kuechenmeister _ Supv. Engr., UE Construction Union Electric Company

- D, Maclsaac Startup Engineer Union Electric Company
S. Hogan QA Engineer ' Union Electric Company
D. Brady - Startup Program Coordinator Union Electric Company
R. Cothren Consulting Engineer Union Electric Company
R. Huston . Startup Test Coordinator gnion-Electric Company
R. Veatch _ Supervising Engineer Union Electric Company
A. Sassani Consulting Engineer Union Eiectric Company
R. Trimbach Superviser, Metrology Union Electric Company

~e £, Maddy - —=Gonsulting -Engineer - - Union Electric Company
W. Minerich L. Union Electric Cormpany
W. Spezialetti Manager, Plant Licensing Westinghouse
Je Swogger . . SNUPPS Project Engineer Westinghouse -
P. Barilla Eng., Chem, & Waste Process Sys. Westinghouse
N. Beck Engineer, Fluid System Design Westinghouse
Steven T, Maher Systems Engineer Westinghouse
Frank Tromson Ergineer Westinghousc
—>85. J. Seiken QA Manager —» Nuclear Projects, Inc.
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7.7 Other Information

7.7.1 - Chronology

10/20/82 Team memterﬁ segan study of background 1nf£rmation and
preparation of inspection plans.

10/22/82 Team meeting
~e  11/4/82 Team meeting

11/10/82 Entrance smeeting at Union Electric
Inspection at Union Electric

11/11/82 Entrance meeting at construction site
Inspection at construction site

11/12/82 Inspection at Union Electric
Exit meeting” ' :

11/15/82 Entrance meeting at Nuclear Projects, Inc.
Inspection at Nuclear Projects, Inc.

N . ST o8V ‘ ) 38 -

11/16/82 Inspection at Nuclear Projects, Inc.
Entrance meeting at Bechtel Fower Corporation

Y

11/17/8? Inspeition at Bechtei Power Corporation
11;?9/82 Exit meeting (11/19/82)

11/29/82 Inspection at Bechtel Power Corporation
1233/82 Exit meeting (12/3/82)

12/6/82 Inspection at cunstryction site

1273/82 Exit meeting (12/8/82)

12/9/82 Entrance meeting at westinghcuse Electric

Inspection at Westinghouse Electric
(some team members at Union Electric)
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‘ .

12/10/82 Inspection at Westinghouse Electric
Exit meeting
(some team members at Bechtel)
12/13/82 Inspecticn at Bechtel Power Corporation
to
12/14/82 (some tezm members only)

1/20/82 Team meeting

Y
"
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