
:p

..

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

'

BEFORE'.THE ATOMIC SAFETY AND LICENSING BOARD ,

-
-

In the Matter of: )
) Docket Nos. 50-454 OL

COVMCla.EALTH EDISON COMPANY ) 50-455 OL
)

(byron Nuclear Power Station, )
Units 1 and 2) )

AFFIDAVIT OF JAMES L. MILH0AN REGARDING
M0 TION TO RE0 PEN THE RECORD IN THE BRYON LICENSING

PROCEEDING TO INCLUDE THE BYRON STATION DESIGN AS AN ISSUE

I, Janes L. Milhoan, having been duly sworn, state as follows:
.

1. My name is Jemes L. Milhoan, and I am Chief, Licensing Section, Quality

Assurance Branch, Division of Quality Assurance, Safeguards, and Inspec-

tion Programs, Office of Inspection and Enforcement, United States huclear

Regulatory Comissior.. I am responsible for supervision of engineers

whose jobs are to (1) review applicants' quality assurance programs for

design, construction, and operation of nuclear power plants, (2) review

and evaluate independent design review programs initiated by applicants

dnd (3) inspect the quality of design activities, including examination

of the as-built configuration. A statenent of my professional qualifications

is enclosed. (Attachment 1) In addition to the qualifications listed in

Attachntent 1 I also serve as a member of the ASME Boiler and Pressure

Vessel Code Section III Subgroup on General Requirements and as a r. umber

of the Subcommittee on Design and Procurement of the ASME Committee on

Nuclear Quality Assurance.
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2. The purpose of this affidavit is to respond to the Intervencrs' Motion to

reopen the record in the Byron licensing proceeding to include the Byron
5

station design as an issue. ,

*=

3. The Intervenors' Motion'(page 15) states that in their design review of

a very limited portion of the plant, the IDR and IDI have revealed enough

questionable design-related practices that a comprehensive design review

is needed before there can be reasonable assurance that Byron can be

operated safely. TheIntervenors' Motion (page1)alsostatesthatasa

result of IDR findings, there is a likelihood that design deficiencies of

safety significance exist throughout the Byron station,

t

4. In considering the overall results of the IDR1I, the NRC integrated design
2 3inspection / (IDI), and the Confirmatory Report on Jet Inpingement Effects _/,

I believe it is reasonable to conclude that additional assurances of the

cedign adequacy of Byron have been provided as follows: Detailed evaluations

by either the staff or an independent contractor to the applicant have been
i

performed on the auxiliary feedwater system, the component cooling water

system, essential service water system, and the 125 VDC distribution

system. These evaluations involved a substantial amount of engineering

evaluation effort. The IDR alone, which was conducted by the independent

' contractor in response to the IDI findings, involved approximately 15,000

1/ IDR - Independent Design Review of Byron Station conducted by Bechtel
power Corporation, Final Report dated August 1984.

,

SI IDI - NRC Integrated Design Inspection, Inspection Report (50-454/83-32)
issued September 30, 1983.

SI " Byron 1 Confirmation of Design Adequacy of Jet Impingerrent Effects",
; prepared by Sargent and Lundy for Commonwealth Edison, dated August 1984,
i
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inspector-hours. My experience is that this is much more than is normally

involvedinanIDVP.O The integrity of the design of the specific systems

was established in :that these evaluations did not identify any design :

Ierrors irhich have to date required substantial design changes. The IDR

had five observations in response to which the applicant made either a

design change or imposed an additional administrative procedure. We have

considered these five cases and determined that none of the resulting changes

or the administrative procedure were essential to ensuring the plant could

be operated safely or placed and maintained in a safe shutdown condition.

Details of our review of these observations are forth in Paragraph 26,

below. Nonetheless, as discussed in Paragraphs 20, 27 and 32 below,

certain matters are under continuin't review.

5. In August, 1982 the NRC staff undertook a number of initiatives to improve

assurance of quality in design and construction of nuclear projects. One

of tbcse initiatives was to devele , and implement an integrated design

inspection (101) program to assess the quality of design activities.

including examination of the as-built configuration. The objective was

to expand the NRC examination of quality assurance into the design process.

The approach is intended to provide a comprehensive examination of the

design development for a selected system. A conclusion about the overall

design process is reached based on the results of the inspection sample.

The inspection is a multidisciplinary review involving mechanical systems

U IDVP - Independent Design'JVerification Program. On a case-by-case basis,i

! the staff has requested that an applicant provide additional assurance that
| the design process used in constructing the plant has fully complied with
| NRC regulations. Many licensees have responded by initiating a design
j review through an independent third-party contractor. This has been termed

an IDVP.
!
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and. components, electrical power, civil / structural, and instrumentation and

control disciplines. The primary focus is on assessment of the implemented
r

design process. The process is evaluated by examining actual design ,

detailst If errors are found in the. design details, the design process '

is evaluated to see if the error resulted from an isolated mistake or if

it reflects a more fundamental weakness in the design process.

6. The IDI for the Byron Station I was the second inspection conducted by

the NRC in the IDI program. The inspection evaluated the design process

based on examination of the auxiliary feedwater system. The IDI was
,

conducted by the Office of Inspection and Enforcement on May 23-June 10,
,

1983, and June 20-June 30, 1983, ate the Byron Station, Commonwealth Edison

Cor:pany corporate office, Sargent and Lundy Engineers office, and

Westinghcuse Electric Corporation of fice. Results of the integrated

design inspection are contained in an inspection report (50-454/83-32)

issued September 30, 1983.

7. Although the inspection sampled a small part of the design effort, the

inspection team reviewed hundreds of specific items. Approximately 7000

inspector-hours were expended by the staff and contractors to the staff in

the conduct of the IDI and follow-up evaluations. The IDI team, while

noting certain deficiencies, concluded that the design process in the areas

of instrumentation and control, civil-structural, and electrical power was

adequately controlled.

.c
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8. The IDI team was unable to conclude that the mechanical systems area was

adequ6tely controlled. Specifically, the IDI team identified deficiencies
'.

in the analyses rel.ated to postulated cracks and breaks in high-energy and -

imoderati-energy lines and internal flooding. The IDI team recommended a

comprehensive review, audit, and corrective action program to assure that

the design work in this area was complete, adequate and controlled.

9. The IDI team also stated th'at its findings indicated a pattern of problems

concerning the availability of valid, updated calculations to support the

current design in the mechanical systems discipline. The IDI team was

unable to conclude that valid, upaated analyses were generally available.

Accordingly, the IDI team recommended a systematic review and corrective

action program to assure that the necessary calculations in the

mechanical systems discipline were identified, performed, and updated

as necessary to support the current design.

10. The concerns expressed by the IDI relatec mostly to the documented bases

and calculations to support the current design rather than the design

itself. Aside from the issue of meeting licensing commitments related to

postulated breaks and cracks in high-energy and mocerate-energy lines,

when the IDI team examined the actual design in cetail, no significant

! problems were found. This appeared to represent a general pattern that

the IDI team uttributed to the experience of Sargent & Lundy personnel.

11. In the mechanical components area, a concern was developed with respect to

that portion of the balance-of-plant piping design work being performed by

Westinghouse. The team examined a relatively small sample of this work
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and found deficiencies. The sample was too small to permit conclusions;

however, it did raise questions. Accordingly, the IDI team reconnended
,

further examination of the Westinghouse portion of the balance-of-plant ,

piping design work to determine whether or not systematic weaknesses are
-

indicated. In other respects, the IDI team was impressed with the work

reviewed in the mechanical components area, which appeared to be generally

correct, organized, ano occumented, indicating a controlled process.

12. Commonwealth Edison was requested to respond in writing to the inspection

findings and unresolved items. It was also requested that the response

incluae a cescription of Commonwealth Edison plans regarding programs

recommended by the team for (1) high-energy and moderate-energy lines

and internal flooding, (2) mechanical systems design calculations, and (3)

Westinghouse balance-of-plant piping design. Finally, Commonwealth Edison

was requested to include in the response its position, and the bases

therefore, with respect to the necessity for conducting audits of design

in.plementation in areas other than those audited by the NRC inspection so

as to ossure itself that ceficiencies of similar importance either did

not exist or were corrected.

13. Cn December 10, 1983, a public meeting was held in Chicago, Illinois, to

reslew the major IDI findings. Subsequent to the December 13, 1983, public

meeting, Ccnmonwealth Edison on Cecember 30, 1983, submitted its response

to the September 30, 1983, IDI report.

:

14 In a March 23, 1984, letter, the NRC staff informed Commonwealth Edison of

the results of its review of responses contained in the Commonwealth
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Ediscn December 30, 1983, letter. While Comonwealth Edison disagreed with

some of the particular IDI findings, it took corrective action to resolve

the particular findings in any case. The staff did not reply to these'

Comn.cnwealth Edison staten@nts since corrective action was being taken. i

The NRC staff noted where additional information was required or where

additional review of responses was being conducted. In addition, the staff

informed Comonwealth Edison that reinspections related to the Byron IDI in

the areas of internal flooding, postulated breaks and cracks in high-energy

and n.oderate-energy lines, and electrical power would be conducted. The

hRC also noted that the Commonwealth Edison position with respect to the

necessity for conducting audits of design implementation in areas other

than those covered by the IDI was setill being reviewed.

15. As described below, as a result of various reinspections and NRC staff

review of additional information subnatted by Commonwealth Edison, IDI

itens with the exception of high energy line break analysis and auxiliary

building flooding have been satisfactorily resolved. The IDI finding

regarding high-energy line break analysis requires further staff action

as discussed in Paragraph 20 below. The IDI finding regarding auxiliary

building flooding appears adequately resolved subject to staff review of

documentation as discussed in Paragraph 27 below.

16. With respect to the IDI comments concerning portions of the balance-of-

plant piping design work being perfomed by Westinghouse, Commonwealth

Edison initiated additional comprehensive reviews of the Westinghouse work-

and it was conclucec that there were no systematic deficiencies in the

7
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control of this work and no hardware modifications were necessary. The

IDI team considered this action an acceptable resolution of its finding.
.

,

17. The IDI= team was unable to conclude that valid, updated calculations were -

ger.erally available to support the current mechanical systems design. To

address this concern, Commonwealth Edison, in its letter of December 30,

1983, stated that all safety-related calculations in the Sargent and Lundy

Project Management Division (PMD) calculation books were being reviewed

to verify if they were technically adequate to support the current

Byron /Braidwooo design and to determine if the format conforms to the

applicable version of the Sargent and Lundy procedure at the time the

CdlCulations were performed. In a Vune 19, 1964 letter to Mr. R. C. DeYoung,

Director of the Office of Inspection and Enforcement, Commonwealth Edison

provided the results of its review and concluded that the current mechanical

systems design was adequately supported by calculations. Commonwealth Edison

stated that a total of 112 calculations were reviewed and that 39 required no

changes to the original calculations. Seventy three calculations were

revised to incorporate updated information or the documentation was improved.

However, Comonwealth Edison also stated that the existing calculations

were technically adequate and supported the original design and that

revisions to the calculation format, list of references, updated information,

or other relatec areas were made in order to improve the documentation

dspects of the calculations and in no instance did these changes result in

a design change or hardware change. Commonwealth Edison also stated that

its review oid not include any specific provisions to determine that all

necessary calculations by Byron PMD engineers had been identified and

performed but that two considerations should resolve the particular issue:

8>
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a. The Mechanical Project Management Engineers initiated a survey to

confirm that the necessary PMD calculations had been performed. Two

additional calculations, related to sizing of the diesel oil day tank#
,

and the diesel oil storage tank, resulted from this review. .

b. In order to provide additional assurance that Sargent and Lundy had

adequately addressed the issue, the services of Bechtel Power Corporation

were retained to perform an IDR, which would include a review of

the design adequacy and the design process of the selected sample

systens to ensure that the output documents meet the licensing com-

mitments and safety-related design requirements.

<

The IDI team considered this an acceptable resolution of its finding

subject to review of the Bechtel IDR, which is discussed separately below.

18. The IDI report identified ceficiencies in the analysis related to postu-

lated breaks and cracks in high and mcderate energy lines and internal

flooding. The IDI team performed a reinspection of this area between

March 26 anc April 10, 1984. In a May 2, 1984 inspection report the staff

informed Commonwealth Edison that the results of the reinspection of

Sargent and Lundy's analyses of postulateo failures to high and mooerate

energy piping indicated the analyses were not complete enough to ensure

that the design was adequate and that additional work was required. Open

items from the reinspections were identified in May 2, 1984 and April 9,

1984 inspection reports. The most significant items involved components

and equipment not addressed by Sargent and Luncy's jet impingement enalysis.

9
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19. On August 16, 1984 Corrmonwealth Edison submitted a confirmatory report

(" Byron 1 Confirmation of Design Adequacy of Jet Impingement Effects")

addressing the IDI. concerns on jet impingement effects and a letter -

.

addressing the reinspection open items. Cognizant Office of Nuclear

Reactor Regulation review branches were requested to review the August 16,

1984 Comncnwealth Edison submittal. The Auxiliary Systems Branch (ASB)

reported its review findings in a September 11, 1984 memorandum (Attach-

rren t 2 ) . The Mechanical Engineering Branch (MEB) documented its review

on a memorancum of October 11, 1984 (Attachment 3)

20. Reviews by the IDI team, ASB and MEB have concluded that Commonwealth

Edison responses were acceptcble wi'th respect to analyses of the effects

cue to failures of high and moderate energy piping subject to the following.

MEB has a follow-up item with respect to Sargent & Lundy's use of

NUREG/CR-2913 dcted January 1983, which was used as a basis for defining

jet inpingement zones of influence in the confirmatory report. The staff

has made a preliminary review of this report and finds its general methodo-

logy and analytical approach acceptable. MEB recommends approval of

operation up to 5% power pending the applicant's identification of the

systems and locations where the methodology of the hUREG report was'

applied and its demonstration that it meets the commitment in FSAR

Section 3.6.2, to comply with Standard Review Plan, Section 3.6.2, Para-

graphs III.2c and.III.3. MEB's recommendation is based on the fact that

the probability of a pipe break is extremely low during the approximately

2 month anticipateo per.i.od of low power testing and the consequences of a

break are likely to be less snere should they occur during lcs power testing

than at higher power levels in view of the low levels of decay heat and the

10
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small fission-product inventory. Aaaitionally, should any additional steps

be required as a result of the further review to provide protection against

postulated breaks those steps could be undertaken following low power testing. .
_

::

21. The Bechtel IDR report confirmed the IDI concerns and stated that it

could not be established that the design process for high energy line

break analysis was carried out in sufficient depth to assure meeting the

design objective. In response to staff questions at a September 14, 1984,

public meeting, Bechtel agreed to document its review of the confirmatory

report and provide a cescription or fir.al statement of how its previous

finding coulo be closed out. In a Ccmmonwealth Edison letter of October 1,

1984 to Mr. R. C. DeYoung, the staff was informed that Bechtel had reviewed

the confirmatory report and that the report satisfies Bechtel's concern for

design process previously identified (Bechtel Observation Report 8.47).

22. Subsequent to the March 23, 1984, NRC letter (see paragraph 14), Commonwealth

Edison took action to have Bechtel Power Corporation conouct a review of

Sargent & Lundy covering three systems at the Byron station. In a June 5,

1984, letter to Conronwealth Eoison, the NRC staff approved the program

plan for a review by Bechtel of three systems for the Byron station. The

letter stated that the Bechtel review was a satisfactory method for resolving

the IDI finding concerning the necessity for conducting additional audits

of design implementation, subject to factoring NRC staff comments into the

program plan. In a July 6,1984, letter, Commonwealth Edison provided

acceptable responses to.;the NRC staff comments on the program plan.

11
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23. The IDR is similar to independent design reviews conducted on behalf of

other applicants in cases where the NRC does not perform an integrated

design inspection.. On a case-by-case basis, the staff has requested .

:that an-applicant for an operating license provide additional assurance

that the design process used in constructing the plant has fully complied

with NRC regulations and licensing commitments. Many licensees have

responded by initiating a design review through an independent third-party

contractor. This has been termed the Independent Design Verification

Program (IDVP). An IDVP is intended to provide close examination of

the design process and its implementation for a limited sample of

structures, systems, or components, for a particular nuclear power

facility. It is a multi-disciplineM review that addresses mechanical,

electrical, structural, and instrumentation and control disciplines.

The review has generally er. compassed the entire design process, including

formulation of the principal design and architectural criteria, development

and formulation of the design into construction of the facility, and onsite

verification in the selected areas. (The IDR did nct include verifica-

tion of physical installation.) In addition, the IDVP third-party reviews

have normally addressed programmatic areas. For example, classification

of systems ena components, design verification records, interface contro!

|
and interdisciplinary review, and consistency with the Final Safety Analysis

|
Report (FSAR) are sampled. The NRC staff reviews the selection of the'

independent review organization and the audit plan before it is implemented,

|,

reviews the completed report, and assesses the applicant's response to

; the audit findings. Plants that have received an NRC integrated design
!

| inspection, or that are replicates of plants that have already been subjected

to an independent third-party design review, have generally been able to

i 12
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provide sufficient assurance that the design process has complied with

NRC requireri.ents without performing a second design review.
'

.

'.
'

24. At an Ggust 14, 1984, public meeting in Bethesda, Maryland, Bechtel -

presenteo ar. overview of its IDR. Section 1.3 of Volume 1 of the Bechtel

IDR Report provides a concise summary of the IDR results. Excerpts from

this section are provided below:

A total of 45 Potentiol Observation Reports (PORs) were prepared. Of*

these,14 were determined to be invalid and 35 we e valid. Each of

the valid Observations Reports (Oks) has been resolved to the satisfaction
'

of the IDR team. -

The resolutions of the ors required minimal changes in design and*

other documents, including licensing documents. These resolutions

covered not only each specific OR, but had broader implications as

well.

None of the Observations is regarded as safety-significant by the*

IDR team, although some Observations did require further design

activity or commitments to future action by S&L for IDR resolution.
(
|

In one case, the adecuacy of the oesign pressure of the CCW system!

was questionec and resulted in Westinghouse conservatively reporting

the situation to the NRC and in a design change being initiated. Also,

I particular attention was given to the areas of design for high energy

line breaks (HELB), moderate energy line breaks (MELB), and fire pro-

tection.
!

i
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There were some negative trends ioentified by the.IDR team analysis*

of the apparent root causes of the Observations requiring design or

# documentation , changes for acceptable resolution. The trends observed

wefe categorized into the following four areas: :

The use of undocumented judgments;

Insufficient control of the FSAR;

Insufficient review of changes;

Noncompliance with Code requirements.'

These trends indicate that certain aspects of the design activities*

appear to have been controlled less systematically and rigorcusly

than currently appropriate; however, review of the specifics of the

relevant Observations resulted in a judgment that these aspects are

not sufficiently significant to justify further investigation.

Generally, the IDR team fcund that the design reflected acceptable'

standards of technical adequacy and design process, and that the

apparer.1 intent of key licensing requirenients was consistently rnet.

25. At a Septen.ber 14, 1984, public meeting in Chicago, (with Mr. T. Wright,

one of the attorneys for Intervenors ir; attendance) the NRC staff discussed

its conrrents on the Bechtel IDR Report with Comonwealth Edison and its

architect-engineer, Sargent & Lundy, and the IDR contractor, Bechtel Power,

:

Corporation. Coments were resolved to the NRC staff's satisfaction or
:

commitments to provide additional information or to document corrective

actions were obtained. Significant items from the September 14, 1984,

14
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public meeting are noted in Attachment 4. On October 1,1984, Coninonwealth

Edison responded to the majority of NRC comments (Attachment 5). In

addition, Conur.onwealth Edison has provided additional information"
.

regarding IDI Finding 2-19 and a description of the methodology used to
'

i.

address pipe whip in the jet impingement study as discussed in the

October 1,1984 letter. FSAR changes to close IDR Observation 8.47 are
1

still to be subn.itted. However, this is part of the staff's continuing

review of high energy line break analysis (see Paragraph 20 above). The

staff has revieweo the Commonwealth Edison submittals and staff comments

are noted in Paragraphs 27 and 32 below.

26. The i itervenors state that they haVe now completely reviewed the fourr

volt.mes of the Bechtel IDR and are greatly concerned with the number of

potentially safety-significant design problems found in what they characterize

as the very limiteo review conducted by Bechtel. The Intervenors conclude

that the IDR, when read in the context of the IDI, shows enough serious

defects at Byron that a complete and comprehensive independent design review

is warranted. (Motion, pp.1-2. ) Although it is correct that a limited

number of systems were reviewed, those reviews involved detailed examinations

as described in Paragraph 4 above and it is therefore inaccurate to charac-

terize the reviews as "very limited". Contrary to the Intervenors' contention

thut serious defects were identified, as also noted in Paragraph 4 above, the

evaluations conducted to date (IDI and IDR) have not ioentified design errors

which required substantial design changes. The IDR had five observations

in response to which th,e applicant made design changes or imposed an

| additional administrative procedure. These five observations were
!

| technically reviewed by IDI team members with the following comments.
|

15
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a. The design of the Class IE de bus (0R 8.9) was technically adequate

prior to the addition of fuses which the applicant agreed to install
,
'

to provide an; additional measure of conservatism. .

:

b. The plant condition in which the battery cross-tie breakers (OR 8.10)

would be shut (e.g., one_ unit shutdown in an outage with its battery

disconnected) is too reniote a condition to consider the administrative

procedure which was established to be a substantial design change.

c. Bringing certain component support weld sizes (OR 8.16) into conformance

with ASME Code requirements added a further measure of conservatisni

to welds already analyzed to 6e technically adequate.

d. The conditicr. which precipitates over-pressure' in the CCW system

(GR 8.38) involves the postulated passive failure of safety-grade

tubing (RCP thermal jacket or letdown heat exchanger). While

systen, piping and valves probably have sufficient margins to

accommodate the over-pressure, there is no guarantee that pump

seals, heat exchanger flanges or heat exchanger tubes will not

fail. f|evertheless, in this case the CCW system design is suffi-

ciently flexible to pernit rapio isolation of the in-leakage, isolation
i

'
cf the affecteo CCW component, and orderly plant shutdown.

e. The addition of covers to power cable tray (OR 8.39) provides an

additional measure,.of conservatism to an already technically'

,

adequate design.

16
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17. With respect to resolution of IDI findings to date, no item has required

a design change for its resolution with the possible exception of a piping
'

change associated with a flood level calculation (Finding 2-19). In its
,

Octobesl,1984 letter to Mr. R. C. DeYoung, Comonwealth Edison stated -

that aoditional information on auxiliary building flooding would be

provided to aodress IDI finding 2-19. On the afternoon of October 10,

1984 the NRC staff was telecopied the following information:

"The completed flooding calculation (Calculation 3C8-1281-001)

was transmitted to the responsible design * groups (Structural,

Electrical, Control and Instrumentation, HVAC) for review.

Each group reviewed the impact on their area of design.

Structurel incorporated the calculated flood levels into the

Structural Final Load Check. Electrical walked down the areas

containing safety related electrical components ano identified
I

those below the predicted flood level which could be adversely

affected by flooding. In the areas of Control and Instrumenta-

tion and HVAC, affected components were identified by a review

of the design documents.

"As anticipated, the Structural Final Load Check confirmed that

flooding would affect certain bicck walls which had not been

designed to withstand flood loads. The potential failure of

these walls has been shown to not adversely affect the safe

| thutdown capability. Because of the combination of increased

equipment loads and flood loads, the floor in one pump room

i was found to be potentially overstressed. Because of the

|
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difficulty in establishing the load at which the block wall

or door would fail, additional outflow area from theiroom is

being added. .No other changes have been made.* r
.

t -

\-
.

"The Project Management Division has reviewed the safety related

components potentially affected by flood and documented that.

Safe shutdown capability is maintained for the postulated flood-
>>

i

1 .

ing events. No design changes were required as a result of this

flood review." ( ;,

The staff will request to see the. documentation- referenced above. The
~

staff, based on the abcVe information, is not certain a design change

was pcessary to resolve the IDI finding.

28. The Intervenors assert that Bechtel's conclusions in the IDR are suspect

because Bechtel used an unduly high threshold for detennining safety
,

significance of observations (Motion Pg. 3). In the IDR, Bechtel defined

the term " safety significant condition" as "a condition confirmed to exist

which results in a loss of safety function to the extent that there is a

major reduction in the degree of protection provided.to. hublic h'ea'lth and

safety," (IDR, Volume 1. p.8). _

ES. The NRC staff also had questions concerning the use of the term " safety

significant condition" and at the' September 14, 1984, public meeting posed

questions to Bechtel to. assure that it had an understanding of the term and

its effect on the conduct of the IDR. Bechtel assured the staff that every

observaticn noted by the IDR Team was included in the IOR report and the +-

!

- i

' '
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NRC inspection team had access to all Bechtel files during its inspection

regardless of the classification assigned to an IDR team member observation.

Thus, the NRC had access to all observations in our review of the IDR ,-

report.:

3D. -The Intervenors assert that the definition of " safety significant condition"

alsc " raises questions about the cumulative impact of numerous conditions,

no single one of which, by itself, is adjudged to be sufficiently ' major'

to quality as ' safety significant' within Bechtel's definition" (Motion,

p. 4). The staff does not believe that the Bechtel findings (either

collectively or individually) raise a significant question regarding the

adequacy of the design of the Byron' plant. Nonetheless, as discussed in

paragraph 32 below, certain matters identified in the IDR will result in

additional description by the applicant of its corrective action. Although

the Intervencrs view the IDR as having been a very limited study which

uncovered a significant number of items, I do not find it surprising that

deficiencies were noted due to the large amount of effort and the depth of

review involved in the IDR. Baseo on my review of IDI reports for Byron

and other plants, the number and extent of ceficiencies is not inconsistent

with past inspection report findings. Also, the IDR ano the IDI report

findirgs relate primarily to deficiencies in the design process rather

than the design itself.

31. With respect to the impact of individual IDR observations, the staff

requested at the Septemb.er 14, 1984 public meeting to be provided a

documented basis for Bechtel's statements that for individual observations

there is no reason to expect the situation is cause for a significant

i

I'
19



X %. A.f L W.,

j' . , , .

, s. |, , u
v .-*_

,
d

'
.

_a. [ Q
' "

'

concern elsewhere in the plant. Such statements were frequent 7y used 1

; ,

by Bechtel in close-out of observation reports. In a Commonwealth Edison

letter of October 1,1984, Bechte1 7rovided its response to the staff's J.'

~.

request! The staff has reviewed the"Bechtel response and bdieves it
.

'

.

.

. i

adequately responds to the staff;. request with respect to close out of
?

individual observations,. !'eiids identified by the individual observations~

are discussed in paragraph 32[.below. ~. )
J*-

_
- -<

''

32. The Intervenors express-concern over Bechtel's identification of neg ive
.s

trends in the design process"(Motion, pp. 2-3). In particular, the (y
~ '

Intervenors express considerable concern over Bechtel's finding that Sarge,nt'-

and Lundy's engineering judgments a're often poorly documented. (flotion, _

pp.8-9and15). At the September 14, 1984 public meeting Commonwealth .

Edison was requested to document its . corrective actions with respect to

the four negti' e trends. In it.s._0ctober 1,1984 letter to Mr. R. C. DeYoung,

Conronwealth Edison responded to this request. The staff has reviewed

the response and its comments are provided below. Commonweal'th Edison will -

be requested to respond to these comments and further document'its correctig

action program, as necessary, prior to exceeding 5% power operation. The'

below contrents notwithstanding,'the staff does not believe that these

trenas indicate an inadequacy in. design or a pervasive . breakdown'in control

of the design process.
- -

- y

a. Use of Undocumented Judoments -

_

1. Response: St ndaro9 have been issudd by Sargent & Lundy in the

Electrical, Structural, cod Mechanical areas via standards

|
-
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ESI-253, SAS-22, and MAS-22. These standards _ require documenting

engineering judgments.
*
.

,

2 /= Coaments: Training of. cognizant personnel is not discussed. '

Additional information will be requested of Commonwealth Edison

concerning training to assure that cognizant personnel will be

knowledgeable of the issued procedures. Iri addition, Commonwealth

Edison (and Sargent & Lundy) have committed to follow Regulatory

Guide 1.64, " Quality Assurance Requiremnts for the Design of

Nuclear Power Plants" which endorses, with supplementary

provisions, ANSI Standard N45.2.11-1974. Commonwealth Edison

will be requested to provide assurance that Sargent and Lundy

procedures reflect the requirements of ANSI N45.2.11-1974 with-

respect to documenting design activities.

b. Insufficien+. Control of the FSAR

1. Response: The FSAR is being updated for all Observation Reports

requiring FSAR update. Other minor updates will be made in future

amendments as appropriate.

2. Comments: Commonwealth Edison will be requested to further

describe how it assures that the FSAR is revised to reflect the
|

actual design of the Byron plant when design changes are made, l

Since the technical design adequacy has not been challenged, with

the exception of high-energy line breaks which is being separately

addressed, this action is also regarded as confirmatory in nature
|

|

'
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and need not be a prerequisite to fuel loading and low power

operation.
.

..

.c. Insufficient Review of Changes -

1. -Response: Sargent and Lundy Quality Assurance Procedure GQ-3.07,

Sargent and Lundy Drawings, requires a review of the drawing for

technical adequacy in accordance with departmental standards.

Other Quality Assurance Procedures cover design activities other

than Sargent and Lundy drawings. These procedures also require

that revisions be prepared, reviewed, and approved, in accordance

with the same procedures es the original activity.

Bechtel concludeo "The review of the S&L design process indicated

that each of these processes was controlled, but IDR Observations

were made for each area related to reviewing changes and coordi-

nating them within S&L. This indicated that certain minor

deficiencies may exist in the S&L process but does not lead the

IDR to conclude that the process is generally inadequate."

Sargent and Lundy has, however, made the IDR Report available to

the Design Directors in the Mechanical, Electrical, and Structural

disciplines anc has requested that the Design Directors emphasize

to design personnel the requirements for the review of design

changes. ,.

|
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2. Comments: Commonwealth Edison is committed to Regulatory Guide

1.64 and ANSI N45.2.11. Commonwealth Edison will be requested to

describe actions taken to assure that its procedures and Sargent'
'
-s

and Lundy procedures reflect provisions of ANSI N45.2.11 with r
-

respect to review of changes. Commonwealth Edison will be

requested to describe training conducted to assure that personnel

are aware of their responsibilities for design verification.

d. Noncompliance with Code Requirements

1. Response: Sargent ano Lundy recognizes that code compliance is

required ano has addressed and resolved the Observation Reports

that deal with OR 8.16, 8.31 and 8.49.

Furthermore, Sargent and Lundy does not consider this to be a

trend. The code circumstance identified in OR 8.16 was recognized

by Sargent and Lundy prior to the IDR and corrective action was

being pursued. The partial penetration weld of OR 8.31 is

considered to be an isolated case and OR 8.49 is a difference

of opinion on an interpretation of what the code requires.

Sargent and Lundy performed flange analysis in response to the

OR, which demonstrates that the moment requirements of ASME

Section III have been met. None of the ors has resulted in a

question of design adequacy.

|

In addition, with respect to the code interpretation identified
i

I

in OR 8.49, Sargent and Lundy is developing a generic procedure

i
I
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'for flange analysis. This procedure will require flange analysis

for future ASME Section III piping analysis. In 1;he interim,
' piping analysis personnel have been instructed to perform the

,

flange aralysis for Section III piping containing flanges. i-

2. Comments: Based on the type and limited number of observations

noted it is not clear that this item represents a legitimate

trend.

33. Conclusion: The NRC conducted an IDI at the Byron station to obtain additional

assurance of the quality of oesign. For the most part, the IDI provided

the staff odditional assurance of the quality of design. However, certain

deficiencies were noted. Commcnwealth responded to the IDI findings, including

initiation of a comprehensive independent design review of three selected

sys tens. In addition, Commonwealth Edison initiated a confirmatory study

of the design adequacy for jet impingement effects. Cormionwealth Edison's

responses and the additional reviews and studies have been reviewed and

items have been completed or action has been identified to achieve resolution.

No remaining item from the IDI or IDR 1s regarded as necessary to be

completec prior to fuel load and low power (up to 5% of rated power)

operation. However, the staff will require that all remaining items be

completed prior to exceeding 5% power or that the applicant demonstrate

why it may proceed to full power operation pending completion of any

corrective actions. No significant design changes have been necessary

to date. In light of the above and absent any new significant findings

resulting from the HELB review (see Paragraph 20), I see no technical

24
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.

.

reason to require further comprehensive design reviews of the Byron

Station.
'

.

.

34. The conglusion in this affidavit is based on the IDI and the staff's ,.

review of the IDR. Two other matters are pending as part of the Region

III inspection program which may reflect on Sargent and Lundy's control

of the oesign process and the documentation of engineering judgments.

These matters relate to steam generator snubbers supplied by Boeing and

to the Byron design for pipe whip restraints. These items have or will'

be the subject of Board liotifications. Final staff conclusions on these

matters have not been reached. At the present time, these matters do

not seem pervasive ano therefore do.not impact the staff's conclusion

in this affidavit.

'1
a ~.r J ]ll$r-, ~

a mes L. Milhoan -

J

SUBSCRIBED and SWORf4

to before ce this

\ day of October

1984.

D ~~

Xs

h0TARY PUBLIC
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ATTACHMENT 1

JAMES L. MILHOAN

.

Organization: Office of Inspection and Enforcement
. ,

'

Title: Chief, Licensing Section, Quality Assurance Branch

*

Education: B.S. Math and Physics, West Texas State Univ., 1963
M.S. Nuclear Engineering, , Univ, o,f New Mexico,1971

Experience:

1983 - Present Chief, Licensino Section, Quality Assurance. Branch
Responsible for performing quality assurance licen-
sing functions; conducting NRC Integrated Design
Inspections; and, managing NRC Independent Design
Verification Program. (NRC)

1982 - 1983 Technical Assistant To Commissioner Ahearne -
Responsible for providing independent analyses,of
policy-related matters and recommendations on a full
spectrum of technical and programmatic issues requiring

(,HRC)i Commission. attention. 2.

1980 - 1982 Senior Pclicy Analyst - Performed independent technical
analyses of policy issues and regulatory programs under
consideration by the Commission. (NRC)

1972 - 1980 Senior Nuclear Engineer - Worked in positions of
increasing responsibility in the AEC and NRC regulatory
standards program. Developed reactor codes, standards,
and criteria associated with the design, construction,
and operation of nuclea'r power plants. Served, from
1975 - 1981, as the Alternate U.S. Member to the IAEA
Technical Review Committee on Puclear Power Plant
Operations. Served for-five months on the Lessons
Learned Task Force in the Office of Nuclear Reactor
Regulation and six months on the TMI Action Plan Steering
Group which reported to the Executive Director for-

Operations.
d

1970 - 1971 Graduate School - University of New Mexico

1963 - 1970 U.S. Naval Officer - Served in the Naval Nuclear Power
Program from 1965 to 1970. Assigned to the Polaris
submarine, USS SAM RAYBURN (SSBN-635). Duties included
SONAR Officer, Electronic Material Officer, Communications
Officer, Electrical Officer, Reactor Controls Officer,
and Operations Department Head. Qualified as Officer
of the Deck, Diving Officer, Engineering Officer of the
Watch, Ship's Duty Officer, and Engineering Duty.

Officer.
.
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MEMORANDUM FOR: T. Novak, Assistant Director for Licensing, Division of
Licensing

FROM: L. S. Rubenstein, Assistant Director for Core and Plant
Systems, Division of Systems Integration

SUBJECT: BYRON INTEGRA1ED DESIGN INSPECTION - PROTECTION A' GAINST
POSTULATED PIPE BREAKS - AUXILIARY SYSTEMS BRANCH

At the request of IE and DL, the Auxiliary Systems Branch (ASB) has reviewed
'the Commonwealth Edison Company report entitled " Byron 1 - Confirmation of

Design Adequacy for Jet Impingement Effects" dated August 1984 and the appli-
cant's responses to the three concerns previously identified by ASB as a result
of our assistance to IE in resolving the findings of the Byron Integrated
Design Inspection (IDI). These concerns were documented in a memorandum from
O. Parr (ASB) to T. Ankrum (IE) dated April 20, 1984. At the request of IE, we
have also reviewed the applicant's response to staff concern 8.d as identified
in the NRC letur dated April 9,1984 to Commonwealth Edison Company. The
enclosed evaluation covers our review of the additional information provided by
the applicant regarding the assumptions used in the analysis of postulated
failures in high and moderate energy. lines outside containment at Byron.

.

Based on our review of the above information, we conclude that the applicant
has satisfactorily demonstrated the adequacy of the Byron design with respect
to protection against the effects of jet impingement from postulated failure of
high and moderate energy lines outside containment. Therefore, the design of
the facility for providing protection from the effects of high and moderate
energy pipe failures outside containment is acceptable and in accordance with
the acceptance criteria of SRP Section 3.6.1. This review confirms the ASB
conclusions previously documented in Byron Safety Evaluation Report
(NUREG-0876) Supplement No. 2. It should be noted that two of the concerns
require review by the Mechanical Engineering Branch (MEB) as they involve MEB
areas of responsibility. We understand that MEB will address these items in a
separate evaluation. Our conclusion is contingent on the satisfactory outcome
from the MEB review. We consider our assistance to IE regarding the Byron IDI -

to be complete.

L. S. ub stein, Assistant Director
for Core and Plant Systems

Division of Systems Integration

Enclosure:
As Stated

4

cc w/ enclosure:
See next page

,

Contact:
R. Anand
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cc w/ enclosure:' |
-R. Bernero' 1

'

*

0. Par:-- -

~ B. J. Youngblood
R. Bosnak .

T. Ankrum
D. Allison
J. Milhoon
D. Norkin .

R. Paskhill
J. Wermiel
J. Rajan

'

L. Olshan
-R. Anand|

;

*
,

i

, *. ,
,

*
*

1

I
-

.

*
4

.

4

J.

e

T

I 2-2
!
8

. - . . - - _ . _ .,_. . - . _ . - . . . .- -. ._ .- . ,. . - , .- ,. ., |



;.- ..

.. .
; -

e

.

*

.

BYRON STATION, UNITS 1 AND 2

INTEGRATED DESIGN INSPECTION

PROTECTION AGAINST POSTULATED PIPE BREAKS

AUXILIARY SYSTEMS BRANCH

.

Introduction

As the result of the Integrated Design Inspection (IDI) of the Byron Station,
two unresolved items were identified by IE which impacted safety evaluation
report conclusions within the Auxiliary Systems Branch (ASB) area of respon-
sibility. These items were documented and are identified as Finding 2-16, " Jet
Impingement Analysis" and Einding 2-17, " Moderate Energy Pipe Crack Analysis."

'

| In response to these two findings Sargent-Lundy, architect-engineer for Byron,
provided two reports for staff review: 1) " Verification of High Energy Line
Break Design Approach for det Impingement Effects.on Safe Shutdown Equipment"

.,

(Calculation No. 3C8-1083-001), dated February i3, 1984 and 2) " Jet Impingement
Summary Documentation Report" (Report BB-JI-01) dated March 9, 1984. These two

reports documented the Sargent-Lundy evaluation of the Byron plant design
capability to protect against and mitigate the effects of high and moderate
energy pipe breaks. At the request of IE, ASB reviewed these two reports and
the applicant's December 30, 1983 response to the IDI report and identified
three concerns with the assumptions used in the analyses. These concerns were
documented in the memorandum dated April 20, 1984 from 0. Parr (ASB) to T.

Ankrum(IE). An additional staff concern, item 8.d, which also related to ASB
areas of responsibility was identified in a letter to Commonwealth Edison
Company dated April 19, 1984.

By letter dated August 16, 1984, Commonwealth Edison Company, the applicant for
Byron Station provided responses to the above concerns and also submitted a

report entitled, " Byron 1 - Confirmation of Design Adequacy for Jet Impingement.
Effects," dated August 1984. At the request of IE, ASB has reviewed the above *
report and the responses to the three previously identified concerns. The

results of our evaluation of the additional information are provided below.
,

2-3
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II. Discussion and Evaluation -

,

.

A. Concern: " Commonwealth Edison letter dated December 30, 1973,

in response to Finding 2-17 of the subject report, states, "in
the event spray disables one AFW train and single failure disables
the other, safe shutdown can be achieved per Figure 1 by feed and
bleed of the primary system with or without RHR." The team con-
siders that feed and bleed is not an acceptable alternate means
of decay heat removal in the event of high and moderate energy
pipe failures. Sargent & Lundy should identify specific piping
breaks / cracks which could result in damage to essential decay
heat removal equipment and for which feed and bleed cooling was
assumed in order t6 achieve safe shutdown. For these cases,

~

there should be sufficient protection to assure that at least
one train of equipment would be available for an acceptable
decay heat removal method." .' '

Applicant's Response: The applicant stated that the Byron
design provides the capability for feed and bleed decay heat
removal for certain feedwater transients in tenns of defense-
in-depth for beyond design basis events. They further stated
although feed and bleed cooling is part of the Byron emergency
operating procedures, credit for feed and bleed is not required
for safe shutdown as a result of jet impingement effects. There
are no postulated high or moderate energy line breaks which would
result in loss of both auxiliary feedwater trains and a reactor
trip.

Evaluation: The auxiliary feedwater (AFW) system consists of a
motor-driven auxiliary feedwater pump train, a diesel-driven
auxiliary feedwater pump trhin and associated piping and valves.
There are no high energy line breaks which will adversely affect
the AFW system. However, spray from cracks in moderate energy

'
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lines such as service water o- fire protection could effect one
AFW train. However; the line failure could not cause a reactor
trip or loss of offsite power. -The criteria of SRP Section 3.6.1
(BTP ASB 3-1) states that loss of main feedwater need not be assumed
-if a reactor trip does not result from the pipe break. Thus,
main feedwater or one train of AFW will be available for the above
postulated moderate energy line breaks assuming a single failure.

.

Conclusion: Based on our review, we conclude that the plant
design adequately meets the acceptance-criteria of SRP Section
3.6.1, and this concern is therefore resolved.

B. Concern: " Calculation 3C8-1083-001 states that, in the event the
RHR system is incapacitated, cold shutdown could be achieved

by using the seconary system to remove decay heat by dumping
water to the condenser and feeding the steam generators with
main or auxiliary feedwater. The steam generator
functions as an RHR heat exc' hanger. The' steam generator -

can be flooded and the overflow will flow down the steam
pipes and bypass to the condenser. We consider that this
method of attaining cold shutdown in the absence of RHR
is,only minimally acceptable. Accordingly, you should
identify all areas where pipe breaks or cracks could incapa-
citate the RHR system. In these areas you should perform
a more rigorous jet impingement or water spray analysis -

(e.g., based on specific break / crack locations as opposed
. to Sargent and Lundy's previous practice of postulating
1

j breaks / cracks throughout the general area) to determine
if the RHR system would be damaged. For these cases where

i this more rigorous jet impingement or water spray analysis

i results in the RHR system being incapacitated, you should

| consider modifications to protect the RHR equipment from
|

| jet impingement or water spray.

2-5
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Applicant's Response: The applicant stated that stress levels
in piping in the area of the RHR system outside containment are
below those necessary for postulation of cracks or breaks.

,

Therefore, no jet impingement is pos+ulated in areas outside
containment affecting the RHR system. The applicant further stated
that emergency procedures will include guidelir.es for achieving
cold shutdown using the steam generator, as a backup to the RHR

'system.

.-

Evaluation: The applicant has identified an acceptable means for
assuring protection of the RHR system from jet impingement effects
in accordance with the criteria of SRP Section 3.6.2. It is our

understanding that the Mechanical Engineering Branch (MEB) will
confirm the accepta.bility of the stress levels for break and
crack' exclusion. In addition, MEB will review the effects of
pipe breaks on the RHR system inside containment. MEB will provide
a separate evaluation regarding these sub.jects. Further, while

~

we recognize that emergency procedures' include guidelines on use

of steam generators for achieving cold shutdown, we can not grant
credit for operation in this mode in lieu of assuring protection
of the RHR system from postulated pipe breaks.

Conclusion: Based on the above, we conclude that the plant design
provides adequate protection for the RHR system against postulated
pipe breaks outside containment, and this concern is therefore

'

resolved, pending the satisfactory outcome from tne MEB review.
,

C. Concern: "The Sargent and Lundy pipe break and crack analyses'

do not consider loss of offsite power concurrent with a break
or crack in nonseismic Category I piping, such as the fire
protection system piping. A seismic event could be expected to
damage offsite power equipment as well as cause breaks and cracks
in nonseismic Category I piping. Sargent & Lundy stated that
all nonseismic Category I piping in safety-related areas has
seismic Category I supports and is, therefore, not postulated to

,
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break or crack as the result of a seismic event. Based on our
internal staff revi&w, we consider that you have not provided
sufficient information to verify that nonseismic Category I

,

piping in safety-related areas would not fail in the event of a
safe shutdown earthquake (SSE). The use of Category I supports,
by itself, would not ensure that this piping would intact in an
SSE. You should provide additional information to justify the
position that nonseismic Category I piping with Category I supports
would remain intact in an SSE. Alternatively, you should re-evaluate
the consequences of breaks and cracks in non-seismic Category I
piping, using the assumption that an SSE could result in piping
failure concurrent with loss of offsite power.

Applicant's Response: The applicant stated that all piping in
safety-related area ~s is designed to the requirements of ASME
Section III or ANSI B31.1 and supported to withstand seismic
loads. Cracks are postulated at all fittings of non-safety-

_

related piping in safety-related areas .in'accordance with the
guidelines of Standard Review Plan Section 3.6.2.

Evaluation: We understand the applicant's position to be that
the pressure boundary in nonseismic Category I (non-safety-
related) piping which is seismically supported will be main-
tained in the event of an SSE. The Mechanical Engineering Branch
(MEB) will review the applicant's position and provide a separate
evaluation regarding the concern for the capability of seismically
supported piping to maintain its pressure boundary as part of
their areas of review responsibility.

Conclusion: We c:n not provide a conclusion regarding this concern.
MEB will address this item in a separate evaluation.

D. Concern 8.d: In the NRC lstter to Commonwealth Edison Company

dated April 9, 1984, the staff identified a concern regarding
,

'

a potential water spray hazard in the component cooling water
(CCW)pumparea. This area contains the four Unit l'and Unit 2
CCW pumps, a common CCW pump for both units and associated

2-7
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valves used to align the common pump to either unit. An
,

essential. service water line to the CCW heat exchangers and a
fire protection line are also' routed in this area. The staff -

,

was concerned that a combination of water spray damage and

single active failure could result in loss of component cooling
water to one unit.

Applicant's Response: To resolve the above concern, the'appli-
cant has committed to provide spray shields on the CCW pump motors
and to install partial height walls between the CCW pumps to pre-
vent potential water spray damage. These modifications will be
completed prior to fuel load.

Evaluation and Conclusion: We conclude that the modified design
'

as described abov'e will provide adequate protection for the CCW
system in accordance with the acceptance criteria of SRP Section

3.6.1 and is acceptable. T,his concern i,s, therefore, resolved.

III. Overall Conclusion: Based on our review of the applicant's report
" Byron 1 - Confirmation of Design Adequacy for Jet Impingement Effects"
dated August 1984 and the applicant's responses to our concerns as
discussed above, we conclude that the applicant has adequate demon-
strated the adequacy of the Byron design with respect to protection
against the effects of jet impingement from postulated failure of
high and moderate energy lines outside containment. Therefore, '

the design of the facility for providing protection from the
,

effects of high and moderate energy pipe failures outside containment
is acceptable and in accordance with the acceptance criteria of SRP.

Section 3.6.1. This review confirms the ASB conclusions previously
documented in the Byron Safety Evaluation Report (NUREG-0876),

Supplement No. 2, Section 3.6.1, pending the outcome of the MEB
; review as noted above.

.

D
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UNITED STATES
y g NUCLEAR REGULATORY COMMISSION
5 j WASHINGTON. D. C. 20555

\+..../
OCT 111984 '

!
MEMORANDUM FOR: Thomas M. Novak, Assistant Director

for Licensing
Division of Licensing

FROM: James P. Knight, Assistant Director -

for Components and Structures Engineering
Division of Licensing

SUBJECT: BYRON INTEGRATED DESIGN INSPECTION

At the request of IE and DL, the Mechanical Engineering Branch (MEB) has
reviewed the Commonwealth Edison Company report entitled " Byron 1 - Confirmation
of Design Adequacy for Jet . Impingement Effects" dated August 1984, and the
applicants responses to staff's concerns identified in a memorandum from
0. Parr to T. Ankrum (IE) dated April 20, 1984. The enclosed evaluation covers
our review of all relevant information provided by the applicant regarding the
assumptions used in the analysis of postulated pipe breaks in high and moderate
energy lines inside and outside containment at. Byron which involve MEB areas
of responsibility.

- -

.

g1 ant Director
for C . pone ts and Structures Engineering

Divisi of Engineering

; Enclosure : As stated

cc: w/ enclosure
R. Vollmer
L. S. Rubenstein
R. P. Bosnak
B. J. Youngblood
D. Allison
R. Parkhill
J. Wermiel
J. Milhoan
S. Lewis
L. Olshan
J. Brammer

' J. Rajan

.
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BYRON STATION, UNITS 1 AND 2-

INTEGRATED DESIGN INSPECTION

PROTECTION AGAINST POSTULATED

PIPE BREAKS

MECHANICAL ENGINEERING BRANCH

I. Introduction '

By letter dated August 16, 1984, Comonwealth Edison Company, the applicant
for Byron Station provided responses to several concerns raised by the Auxiliary
Systems Branch (ASB) and also submitted a report entitled " Byron I - Confirmation
of Design Adequacy for det Impingement Effects" dated August 1984. Two of
these concerns fall within the Mechanical Engineering Branch scope of review.
At the requst of IE, MEB has reviewed the above report and the responses to
these two previously identified concerns. The results of our evaluation are
provided below.

The evaluation in Section.II below as it relates to full power operation is
contingent upon the applicant justifying the use of information contained
in Section 4.7.3, " Jet Impingement Load Definition" in the report referenced
above. The applicant has referenced NUREG-CR-2913, "Two-Phase Jet Loads"
dated January, 1983 as the basis for determining loads due to two phase and
steam jets. This report is under review by the. staff and several technical
community peer groups. Based on a preliminary review of this report, the
staff finds the methodology and the general analytical approach acceptable.

The probability of having a full area double ended pipe break (the break
required to produce jet impingement loads of the type under discussion) during
the short period of time, approximately two months anticipated for low power
testing, is considered low. Also the consequences of a~ pipe break are
considered to be less severe at low power than at operation at higher
power levels because of much lower decay heat and smaller fission-product
inventory. In the event that additional protection is required to protect
against the effects of jet impingement, that protection can be provided after
the plant has gone through lower power testing.

In view of the above, the MEB believes that operation at power levels up to
five percent is acceptable while the staff is completing its evaluation of the
report, including the following information required of the applicant:

Prior to full power operation, the staff will require that the applicant
provide the specific use made of NUREG-CR-2913 by identifying all systems
and each of the locations in which it is applied, and demonstrate that the use
made of NUREG-CR-2913 meets the FSAR commitment on protection against the
effects of postulated pipe breaks.
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I'. Discussion of Concerns Raised by the IDI

A. Concern: " Calculation 3C8-1083-001 states that, in the event the
RHR system is incapacitated, cold shutdown could be achieved by using the
secondary system to remove decay heat by dumping water to the condenser and
feeding the steam generators with main or auxiliary feedwater. The steam
generator functions as an RHR heat exchanger. The steam generator can be
flooded and the overflow will flow down the steam pipes and bypass to the
condenser. We consider that this method of attaining cold s.hutdown in the
absence of RHR is only minimally acceptable. Accordingly, you should identify
all areas where pipe breaks or cracks could incapacitate the RHR system.
In these areas you should perform a more rigorous jet impingement or water ~
spray analysis (e.g., based on specific break / crack locations as opposed to
Sargent and Lundy's previous practice of postulating breaks / cracks throughout
the general area to determine if the RHR system would be damaged. For these
cases where this more rigorous jet impingement or water spray analysis results
in the RHR system being incapacitated, you should consider modifications to
protect the RHR equipment from jet impingement or water spray.

Applicant's Response: The applicant stated that stress levels in piping
in the area of the RHR system outside containment are below those necessary
for postulation of cracks or breaks. Therefore, no jet impingement is
postulated in areas outside containment affecting the RHR system. The applicant
further stated that emergency procedures will include guidelines for achieving
cold shutdown using the steam generator, as a backup to the RHR system.

Evaluation: The applicant has identified an acceptable means for assuring
protection of the RHR system from jet impingement effects in accordance
with the criteria of SRP Section 3.6.2. The Mechanical Engineering Branch
(MEB) has reviewed the stress levels from break and crack exclusion and also
the effects of pipe breaks on the RHR system inside containment. Based on
our review we conclude that the plant design provides adequate protection
for the RHR system against postulated pipe breaks both inside and outside
containment. This concern is therefore resolved. The use of the NUREG-CR
does not affect this concern.

B. Concern: "The Sargent and Lundy pipe break and crack analyses
do not consider loss of offsite power concurrent with a break or crack
in nonseismic Category I piping, such as the fire protection system
piping. A seismic event could be expected to damage offsite power equipment
as well as cause breaks and cracks in nonseismic Category I Piping in
safety-related areas has seismic Category I supports and is, therefore,
not postulated to break or crack as the result of a seismic event. Based
on our internal staff review, we consider that you have not provided
sufficient information to verify that nonseismic Category I piping in
safety-related areas would not. fail in the event of a safe shutdown
earthquake (SSE). The use of Category I supports by itself, would not
ensure that this piping would remain intact in an SSE. You should
provide additional information to justify the position that nonseismic
Category I piping with Category I supports would remain intact in an SSE.
Alternatively, you should re-evaluate the consequences of breaks and
cracks in non-seismic Cagegory I piping, using the assumption that an
SSE could result in piping failure concurrent with loss of offsite power.
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Applicant's Response: The applicant stated that all piping in safety-related
areas is designed to the requirements of ASME Section III or ANSI B31.1 and
supported to withstand seismic loads. Cracks are postulated at all fittings
of non-safety-related piping in safety-related areas in accordance with the
guidelines of Standard Review Plan Section 3.6.2.

Evaluation: The staff concurs with the applicant's position that the pressure
boundary in nonseismic Category I (non-safety-related) piping which is
seismically supported will be maintained in the event of an SSE since all
piping in safety-related areas is designed to meet the requiremen'ts of ASME
Section III or ANSI B31.1 and supported to withstand seismic loads. The non-
safety ~ related piping in safety-related areas meet the requirements of SRP
Section 3.6.2 and is therefore acceptable.

III. Overall Conclusion

Based on our review of the applicant's report " Byron 1 - Con *irmation of
Design Adequacy for det Impingement Effects" dated August 1984 and the applicant's
responses to our concerns .as discussed above and contingent on resolution of the
use of NUREG-CR-2913 prior to full power operation, as discussed in Section 1
above, we conclude that the applicant has adequately demonstrated the adequacy
of the Byron design with respect to protection against the effects of jet
impingement from postulated failure.of high and moderate energy lines both
inside and outside containment.

_
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Docket No. 50-454
'

APPLICANT: Comonwealth Eoison _ Company (CECO)
,

FACILITY: Byron Unit 1 -
-

SUBJECT: SUMMARY OF PUBLIC MEETING - BYRON INTEGRATED DESIGN INSPECTION
(IDI)

.

On September 14, 1984, the NRC staff met in Glen Ellyn, Illinois (NRC Region III)
with CEC 0 and-its agents to discuss NRC comments on the Bechtel IDR Final
Report, the S&L Report on Confirmation of Design Adequacy for det Impingement
Effects and other remaining IDI issues. Significant items from the September
14, 1984 public meeting are noted below:

a. Commonwealth Edison stated that all comitments noted in the Bechtel
IDR Report were in progress. Comonwealth Edison agreed to submit an
implementation schedule to the NRC staff. The NRC staff will monitor
completion of corrective actions,

b. The NRC staff questioned the basis for the conclusion _provided for most
of the Observation Reports that "there is no reason to expect this situa-
tion is cause for a significant concern elsewhere" (for example, see
ICR Report, Observation Report 8.I, Volume 1, Section 2, Page 14).
Bechtel, with Comonwealth Edison concurrence, agreed to substantiate,
through additional documentation, each conclusion where the above
statement is made,

c. The NRC staff questioned when FSAR changes would be submitted. Comon-
wealth Edison agreed to provide the staff a schedule for FSAR changes
submittals and stated that FSAR changes would be submitted prior to fuel
loading.

d. The NRC questioned the use of the term " safety significant". Bechtel
stated that their definition of " safety significant" did not affect the
scope or depth of review performed during the IDR.

e. Commonwealth Edison agreed to submit its explanation regarding administrative
action taken with respect to Observation Report 8.10.

f. Sargent & Lundy, with Commonwealth Edison concurrence, agreed to revise
documents discussed in Observation Reports 8.21, 8.23, 8.27, and 8.29 and
to provide a schedule for doing so.

g. In response to questions on Observation Report 8.32, Comonwealth Edison
agreed to provide justification for the use of the 10% overstress factor
for small bore supports.

4-1 Attachment 4,

;
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h. Sargent & Lundy, with Commonwealth Eoison concurrence, agreed to provide*

a written response to describe how it had modified past procedures to -

implement the commitment that engineering judgments would be documented .

in the future.

i. Commonwealth Edison agreed to provide a schedule for implementation of the
design changes ~ associated with Observation Reports 8.9 and 8.38.

j. Commonwealth Edison agreed to document its course of corrective action
with respect to Bechtel's observed four negative trends--use of
undocumented judgments, insufficient control of the FSAR, insufficient
review of changes, and noncompliance with Code requirements,

k. Bechtel, with Commonwealth Edison concurrence, agreed to update the state-
nent of Observation Report 8.49 that "it could not be established that the
design process for HELBA was carried out in sufficient depth of detail to
assure meeting the design objective" to reflect its subsequent review of
the -Sargent & Lundy Confirmatory Report entitled "Bryon 1 Confirmation of

i Design Adequacy for det Impingement."

4-2
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Comm:nwe:lth Edison ATTACHMENT 5
Orie First Nation 51 Pl*2a Chic'g's Illsnois

| Accress Reply to Post Ott.ce Box 767
>

6 Chicago. Illinois 60690

October 1, 1984
.

:-

:
2 *

R. C. DeYoung, Director
Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
Washington, D.C. 2D555

Sub jec t: Byron Generating Station Units 1 and 2
Independent Design Inspection
NRC Inspection Report No. 50-454/83-32

References (a): August 16, 1984 letter from D. L. Farrar
to J. G. Keppler.

(b): August 16, 1984 letter from Cordell Reed
to R. C. DeYoung.

Dear Mr. DeYoung:

This letter provides additional information to address NRC
questions raised during the review of our response to the NRC's
report on their Integrated Design Inspection (IDI) and to the report
of the Bechtel Independent Design Review (IDR), Submittal of this
information was requested in a meeting in Glen Ellyn on September 14,
1984 and in a conference call on September 21, 1984.

Attachment A to this letter contains nearly all of the
information requested of Commonwealth Edison to resolve the issues
related to the IDI. The item numbers were arbitrarily assigned and
do not correspond to any numbering scheme previously used. The
revised FSAR pages included in Attachment B will be incorporated
into the FSAR in the next amendment.

There are only three items which remain to be provided to
resolve IDI/IDR concerns. FSAR changes necessary to close IDR
Observation 8.47 will be provided later this week. Additional
information on auxiliary building flooding will be provided to
address IDI Finding 2-19;later this week. A description of the
methodology used to address pipe whip in the jet impingement study
provided in reference (a) will also be provided later this week.

5-1
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-2- October 1, 1984R. C. DeYoung

% Please address further questions regarding this matter to .

this office .

.

.

One signed original and fifteen copies of this letter and
the enclosures are provided for NRC review.

Very truly yours,

f,[ Ag2 ~

T. R. Tramm
Nuclear Licensing Administrator

im

'

cc: J. G. Keppler - Region III
O. Streeter
J.,M11hoan

9262N

.
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BECHTEL RESPONSES TO NRC
FROM MEETING OF 9/14/84$

0

Item 2 The statement, "there is no reason to expect this to be a concern
elsewhere" was used frequently in close-out of observation

: reports. Bechtel should document the basis of why the use of
this statement was appropriate for each observation report. :

,

~

Bechtel Response:

Each Observation Report (OR), was analyzed and a determination
.

was made of whether or not the OR condition was limited and not
expected to be a concern elsewhere. Also, a determination was'

made of whether or not a safety-significant condition existed in
accordance with the Program, Plan.

When it was concluded that the condition was not expected to be a
concern elsewhere, the above quoted statement was made. The
basis for these statements are sumarized in Table-1, which give
specific reasons for making that judgment on each such OR.

1

It should be noted that the purpose of Table-1 is only to explain
the bases of non-concern elsewhere. It does not deal with
resolution of the concern for the specific design work covered by
the OR, which is covered by the Final Report.

;

f In making these determinations, each OR was considered from the
following standpoints: (a) can it significantly impact design
performance, (b) is the condition likely to be transferred, and
(c) is it relevant to other safety related designs. Also, in

considering impact on design performance, the criterion was
consistently applied of being able to achieve safe-shutdown.
Using these standards, the IDR Team thus concluded that in the
caseofeachOR"thereisnoreasontoexpptthissituationis

| cause for a significant concern elsewhere.

Item 5 We agreed to discuss if any component could not perform its
function. -

Bechtel Response:

There were no cases where, to the knowledge of the IDR team, any
reviewed safety-related component was found which could not;

|

perform its intended safety function.

j

-1 -
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BECHTEL RESPONSES TO NRC
FROM MEETING OF 9/14/84*

Item 5 There was an instance, documented by OR 8.24, of potential damage
: (Cont'd) to portions of the CCW or ESW systems piping, from postulated

HELB associated jet forces determined to exist. However, in each :

. case identified in that 0.R., the IDR team concluded the affected :

portions of the systems had no safety function relative to~

achieving safe plant shutdown for the specific postulated breaks
associated with each case. -

dnother Observation Report, OR 8.38, merits discussion relative
to this item. An unanticipated consequence of the issuance of OR
8.38 was the conservative decision by Westinghouse to make a
10CFR21 report to the NRC regarding a potential overpressure
condition in the CCW system caused by postulated primary coolant
in-leakage to that system. Subsequent Westinghouse clarification4

was that the decision to make the report was based on generic
system design information and not as a result of Byron specific
analysis. It was the judgement of the IDR team that, for Byron,
such an overpressure condition occurrence would not be expected
to cause loss of system function such that loss of capability te
achieve safe shutdown would occur.

Item 14 Bechtel was requested to document their present review of the S&L
High Energy Line Break Report and provide a description or final
statement of how Observation Report 8.47 could be closed out.

|
Bechtel Response

Regarding the HELB/MELB Confirmatory Report on jet impingement,
the IDR Team has reviewed it for responsiveness to OR 8.47 and
concludes it meets the resolution comitment. That is, the
Report covers the appropriate scope, uses necessary criteria,
clearly presents results, and makes an organized, controlled
review of design for jet impingement. The IDR team did not
review the Confirmatory Report for technical adequacy. However
the Report does satisfy the concern for design process identified
in OR 8.47. The results reported (no design changes required)
evidench that an adequate design process had existed to achieve
such results.

-2-

0124C
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CBSERVATION REPORT SUMMARY
OF LIMITS TO CONCERNS

OR File # ' Subject Reasons'for No Concern Elsewhere ,

.

8.1 SRY_ Discharge Path This, as with other minor discrepancies in the
FSAR,,was a random occurrence. The observation was
issued as a result of IDR need to treat each FSAR
state-ment as a licensing comitment. No reason
was identified by the IDR team for expecting
any similar FSAR problems to represent concern -

for the adequacy of other systems or to have' '
any adverse impact on the plant's ability to
achieve a safe shutdown condition.

8.2 Column Baseplate The issue was one of insufficient documentation
Thickness of engineering judgment and not one of adequacy.

The IDR' concluded there was no real cause for
concern elsewhere, becuse a similar application
of judgment would have ' produced a similar result.

8.3 Alarms for ESW Same as for OR 8.1
Makeup Pumps

8.4 Burial Depth of Same as for OR 8.1
ESW Pipes

8.5 Seismic Analysis Same as for OR 8.2
for Screenhouse ,

8.6 Valve Dise Require- Same'as for OR 8.1
ments

A review of the S&L drawings has identified no8.9 Relay Protection -

in 125 V-dc system other instance where non-Class 1E instrutnents fed
from' Class 1E power supplies are connected up'-...
stream of the second isolation breaker without
fuses. Also, it was concluded the application
of these de instruments does not degrade the
Class 1E de bus below an acceptable level, even
without the additional fuses.

-1 -<
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iTABLE-1
!

OBSERVATION REPORT SUtNARY
OF LIMITS TO CONCERNS*

;

OR File # Subject Reasons for No Concern Elsewhere

'8.10 Battery Capacity This condition is not likely to be a problem with'

the ac system because conservative estimates of '
the Class 1E ac loads are required by RG 1.9.
Further, the SER indicates that the electrical.,

. design had previously been reviewed for compliance'

with RG 1.9 and had been found acceptable.
Conservative assumptions of electrical loads
have been found in all other cases reviewed by
the IDR Team.

,

8.14 ESW Makeup Pumps This appeared to be a random discrepancy since
Seismic Qualifi- other items such as the structure and piping were
cation reviewed for the new spectra. Also, only the

river screenhouse spectra were revised, at that
time, and not those for the other Seismic
Category 1 buildings.

8.16 Component Support The issue was that an S&L document addressing
Weld sizes weld design did not require weld size in strict

conformance with the applicable portion of the
ASME B&PV Code. The IDR team judged that
design was adequate since S&L analysis had
estabitshed that such welds met stress limits
and further qualification of the welds had

|
been performed. While the particular situation;

exists throughout the design, the IDR team
concluded that the other welds would likewisei

a Code case (to allow the situation) pplied forbe adequate. While S&L had already a
prior to

>

the IDR, CECO decided to review all affected
welds on all systems to bring them into strict

,

code conformance.'

8.17 Structural Steel The issue was similar to OR 8.16 as it relates
Weld Size to conformance to the AISC Code for structural

steel weld sizes. The IDR team conclusion was
similar to that of OR 8.16. The welds reviewed
by the IDR, and those for other safety-related
structures, were done to a qualified weld
procedure, and the welds had been qualified for
strength requirements. ;

I

.z.
i
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TABLE-1
OBSERVATION REPORT SUMMARY

OF LIMITS TO CONCERNS

S '

OR File # Subject Reasons for No Concern Elsewhere
-

'

,

8.19 NPS Pipe Support The IDR team, upon receipt of clarifying
Calculation Review informatien, concluded no discrepancy existed.

8.21 Interchangeable The IDR team concluded the situation was unique
Components for Corner & Lada pipe support components and was

satisfied with the existing situation, once clar-
ification was received from S&L regarding field
comodity control procedures.

8.22 ESW Piping Design The issue was one of compliance with the Code
Pressures and not one of adequacy. Although the higher

pressure conditions were not code required, the
piping was capable of withstanding these
improbable higher pressures. It was shown thac
there was actually Code compliance.

8.23 ESW Yalve The issue was one of inconsistency between the
Testing FSAR and procurement specifications and not one

of adequacy. The supplier did, in fact, test the
valves. If valves are not tested in the shop
they are tested during preoperational testing.

8.25 Stress Calc. The issue was one of clarity in defining
1SX-17 changes in pipe support locations and not one

of adequacy. The final piping stress report
including addenda does match the actual
piping support configuration.

8.27 Pump & Valve The issue was a minor inconsistency between the
Testing FSAR. and procurement specifications and not one

of adequacy. Testing requirements have been met
or will be met during preoperational testing.

8.28 CCW Electrical The issue was one of readily locating documents.
Penetrations Upon receipt of clarification by S&L, the IDR

concluded that no discrepancy existed which would
adversely affect the intended safety function of
the components. This was supported by a review of:
a significant number of additional packages.

I

1

.
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TABLE-1
OBSERVATION REPORT SUMMARY

OF LIMITS TO CONCERNS
*

.

OR File 8 Subject Reasons for No Concern Elsewhere ,

8.29 Non-pressure The issue was one of documentation which raised
Boundary Stress a concern of review adequacy. However, upon
Criteria clarification by S&L of its standard practice, the

IDR concluded that S&L had an adequate review
process and that it functioned. This was
supported by a significant sample of valve stress
analyses.

8.31 CCW Partial- This issue was one of AWSD1.1 code
Pressure Welds compliance and there was no concern that the

weld in question was adequate to perform the
intended safety function. An extensive S&L
review of other welds established that this
discrepancy was a unique occurrence.

B.32 Aux, steel support This observation related to a convenient and
overstress technically justifiable design practice which

used terminology ("overstress factor") which
appeared to lack complianc with the AISC Code.
It was established no discrepancy existed.

8.34 Welded Connec- The issue was one of the lack of adequate
tions documentation of weld design review. The IDR

concluded the weld was adequate, based on
analysis, and, therefore, the application of
judgment was effective. The IDR further
concluded that such similar application of
judgment for other safety-related systems would
have produced an adequate design.

8.35 Piping Support The issue was one of documentation of design
Calculations change review judgments. The IDR concluded the

situations reviewed were adequate and that the
judgment application was substantiated. The IDR
further concluded similar applications of
judgments for other safety systems would have
produced an adequate design.

.

-4-
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TABLE-1
OBSERVATION REPORT SUMMARY*

OF LIMITS TO CONCERNS

OR File # Subject Reasons for No Concern Elsewhere
: '

8.36 Expansion plates The observation dealt with a question of the
adequacy of the design margin to meet the NRC IE
Bulletin 79-02 requirement provided by a S&L_~

design standard. S&L provided a calculation of
an appropriate limiting condition and the IDR team
accepted the calculation as demonstrating the
standard's adequacy. The standard was used
throughout the plant, and since it was judged
adequate, no concern exists for its application
el sewhere.

8.37 Support Swing The Observation dealt with a question of the
Angle Limit adequacy of the design procedure to ensure

proper application of component supports.
Clarification by S&L of the design process, and
also of the checks of the conditions in question
by walkdowns during hot functional testing
satisfied the IDR team that an adequate,
controlled process _ existed. Therefore, the
process was judged adequate.

8.38 CCW Design Pressure The Observation originally dealt with the
adequacy of the selection of the ASME BaPV Ccde
design pressure for the CCW system. The S&L
response on this point was judged adequate by the
IDR team.

The Observation resulted, for other reasons, in
the designer (Westinghouse) notifying the NRC of
a 10CFR21 situation as a result of an identified
potential overpressure condition. The IDR
team. judged that the situation was such that
the plant's capability to achieve safe plant
shutdown was not adversely affected. Al so, the
IDR team judged that the CCW design, and the

effects on it which might lead to the postulated
overpressure condition, was unique compared to
other safety-related systems, and no concern

| existed that the situation would be replicated
'

for other plant systems.

.
-3-
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TABLE-1
OBSERVATION REPORT SUMMARY

OF LIMITS TO C6HCERNS

:
OR File # Subject: Reasons for No Concern Elsewhere

~

8.39 Power Cables in The resolution of the observation pointed out that
Cable Spreading the uncovered power cables actually was not

included within the defined area of the cableRoom
spreading areas. Therefore, this was not a
deficiency.

8.40 Cable Separation Other manhole drawings were checked and did not
contain any conflicting lines or any lines at all.
Therefore, this appeared to be isolated to the
subject drawings. . Field inspection showed that
the cables are installed correctly.

8.41 Motor Operated To resolve this observation S&l. performed a calcu-
Valve Operators lation to verify that MOVs required to function

upon a safety signal will perform their safety
function. In this calculation S&L included M3Vs
of all safety related systems in the plant. S&L

expanded the scope of this observation to assure
that the design of power supplies to 450V motors
and MOVs of other systems are adequate with regard
to this concern.

8.42 Cable Saddles in Since the design of the cable saddle was proven as
Manholes adequate, use of these saddles elsewhere would

also be acceptable.

B.44 CCW Nozzle Loads The Observation dealt with a question of whether
the designer's judgment that the effects of
thermal growth produced insignificant stress
levels and nozzle loads was justified. After
extensive review within S&L and by Bechtel,
the IDR team judged the configuration in question
to be unique, and concluded that there was no
reason for concern with similar judgments else-
where in the plant.

-6-
|
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TABLE-1
OBSERVATION REPORT SUMMARY

OF LIMITS TO CONCERNS

: *

OR File # Subject Reasons for No Concern Elsewhere
.

8.47 HELB Jet The design process for HELB jet impingement
Impingement effects is considered adequate for the entire

plant based on the process identified by the IDR,

and supplemented by the results reported in
" Confirmation of Design Adequacy for Jet
Impingement Effects" which examined postulated
breaks plant-wide for jet effects and reported
that no plant modifications were required.

8.49 ESW and CCW The Observation dealt with a question of strict
Piping Flanges compliance with the ASME BP&Y Code, as

interpreted by the IDR team. In this case, there
was a difference of opinion on code interpretation.
S&L calculations for limiting conditions
dembnstrated design adequacy. There was a
conclusion on the part of the IDR team that a
technically adequate situation existed throughout
the plant, and the interpretation of the ASME Coue
did not in any way affect any safety-related
system's capability to perform its intended
safety function. Despite extensive reviews
for code compliance, no significant deficiencies
were found elsewhere.

.

-7-
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SARGENT & LUN6Y RESPONSE TO09-14-84_
NRC FROM MEETING OF

"

-

.

..

' .

*

h BechtelItem 1 -

Edison has agreed to do all items committed in t e& Lundy has developed a tracking mechan smi h
l

for Byron I and wil.' make periodic submittals of the c ose-Sargent In addition, [Report.

status to the aifected project distribution.d for actions to be' taken
i
'

the Bechtel Ruport should be reviewe A similar tracking much-out

on Byron II and Briadwood I and II.anism will be developed and distributed.
Sargent & Lundy Response the Byron Unit I

A tracking mechanism has been developed forThe only remaining open item is the required FThe applicability
SAR update_

resulting from OR 8.47 dealing with HELB. d and implementedIDR.

of any Byron I IDR Commitments will be trackeas appropriate for Byron II and Braidwood I and II.
,

.

.

..

Item 3 items committed in
A schedule for updating the PSAR for those -

ided.
the Bechtel Report should be prov %

.

&.Lundy Response _ -

-

the changes associated with OR 8.47Sargent _ - . . - . . - . - - -
. . . . . . . -

All items are attached except 1, 19R4.
which will be submitted the. week of October

_

.

.

Item 4 d to document the
In discussing the battery cross-tie, we agreeWe will prepare a discussion with in-
operating limitations.from Ceco Operating Station personnel.
put

& Lundy Response d breaker atSargent

The de cross-tie consists of a manually operateerated breakerl

each end of the cross-tie (i.e., one manual y op 1 de

2 de distribution center, and one in the UnitAll cross-tie breakers are normallyin the Unit i controls
distribution center).padlocked in the open position with administrat veUse of the de cross-tie is presentlyh at least

limited by Station Technical Specifications such t aton release of keys.

5 13
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,

10-01-84Sargsnt & Lundy Responso to*

IJRC From Meuting of 09-14-84 Pago 2
,

.

*

Item 4 - Sargent & Lundy Response (Cont'd)
..

; one of the two units must be in either a cold shutdown or
refueling mode of operation (Modes 5 or 6) . The purpose of :
the cross-tie is to supply de power to some of the loads in ,

the bur of the "down" unit when, and if, it is desirable to
isolate the battery of the "down" unit for mairitenance or
testing.

With one unit shutdown (Mode 5 or 6), the operating procedurcu'

for closing the de cross-tie ACBs, including the limitation on
the allowable crouu-tie load, will include the following:

1. Specific circuit breakers on the distribution panel will
be opened to ensure that the cross-tie load will be pro-
perly limited.

.

2. The cross-tie breakers at Bus 111 and 211 will then be
. unlocked and closed. (Note that a " cross-tie ACB closed"

alarm at the MCB annunciator will alert the Control Room
operator when the ACBs are closed.)

3. The battery breaker at Bus 111 would then be opened (note
that a " battery 111 ACB open" alarm on the MCB annunciator
will alert the Control Room operator when the breaker is
opened).

With this procedure, closing the de cross-tie is an admini-
stratively controlled procedure in which the load circuit
breakers are opened in a deliberate and preplanned order, prior
to closing of the cross-tie breakers and disconnecting tie
battery.

The reconnection of Battery 111, the opening of the cross-tie
breakers, and the closing of th.e load circuit breakers for re-
turn to normal operation, will be carried out in the reverse
order, again using documented procedures / checklist and .admini-
strative controls.

Item 7 (Observation Report 8.21)

Provide a schedule for clarified and revised drawings for
OR 8.21.

Sargent & Lundy Response
:

The drawings are currently being revised to clarify the inter-
changeabilii,r of safety and non-safety related hanger parts.
The drawings are scheduled to be revised, reviewed, and appro-
ved by about October 5,.1984.

"
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.

Item 8 (Observation Report 8.29)

Provide a commitment and a schedule to change the Sargent &
Lundy design procedures to document when active allowable.

stresses were used rather than passive values. .*

:
Sargent & :Lundy Response

& Lundy procedures are required because aNo change to Sargent
change to the procedure has already been made which addresses
the documentation of the allowable stress values used.

Lundy is currently using, and has used since NovemberSargent &a revised checklist which requires the reviewer to list1982,
the total stresses and the allowable stress values at criti-
cal locations. This allows an auditor to determine whether
active or passive allowables were used by the reviewer and

-satisfies documentation requirements.

Item 9 (Observation Report 8.32)

Provide an expanded basis why a 10% over-stress is not a problem.
The answer should address both the past and future.

Sargent & Lundy Response

For the assessment of as-built small bore pipe supports, a' driterion
-

was established such that up to a 10% calculated over stress was
considered acceptable before additional' calculations were required
to establish code compliance. This was due to the fact that the

refine-hanger analysis was known to be"very conservative, and that
-

ments to this analysis _M.Quld_ demonstrate _that_the hanger met all
applicable design requirements.
The known conservatism ~ih~small~liore' pipe ~sup'por't' design ~ include
conservative loadings and conservative analysis techniques.

.

Loadings

The design loads used for small bore pipe supports are conser-
vative because each support is designed for the peak plant
seismic excitation. The actual excitation of any wall or slab

Thisin the plant can be much smaller than the peak excitation.
is a simplifying loading assumption which is reasonable con-
sidering the small amounts of material required for small bore

Also, the loads used are not based on thepipe supports.
actual gravity-load on a given support but rather.the upper
bound load. This is because small bore pipe supports are
chosen by the contractor from a table based on allowable loads.

load always falls between two table capacities.The support
For example, if support Detail 1 on the table is designed for
50 pounds and Detail 2 is designed for 100 pounds, a contractorThe result.s of thewith a 60 pound load must choose Detail 2.
use of design tables and the use of peak plant acceleration
values is a very conservative design load on any given small
bore pipe support.

5-15
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Item 9 - Sargent & Lundy Response (Cont'd)
.

.

.

Analysia
;

The analysis technique used'for small bore piping analysis in-
-

volves a simplified _ method of piping analysis which gives con .This method- basically
servative piping loads at the supports'.This is a very conservative
considers one support at a time..A detailed dynamic computer analysis of
analytical procedure.
the piping including all supports will always give smaller cal-
culated pipe support reactions.

Conclusion
~The Erfterion to'all'ow an apparent TO{1ncrease a5ove cesign~

-

~-

allowables when simplified design methods are used is justi-
fied because these conservative engineering methods of deter-
mining loads and performing analysis for small bore pipe support
design would not result in an actual over-stress if specific
calculations were made.

%

Item 10 (Observation Reports 8.34 and 8.35)

Describe the basis for the engineering. judgement that was usedDiscuss the relationship of the depart-on these two items.mental standards with respect to these items also. .

Sargent & Lundy Response

The calculation for 1CC01009R indicates that the connectiondesign was performed by utilizing the Review Manual with addi--

tional hand calculations. This " Review Manual" contains design
These design guidelines and as-guidelines and assumptions.

sumptions apply to standard hanger configurations with member
sizes and weld requirements and contain associated load tables.

among other things, built in consider-The load tables have,
ations of the effects of installation tolerances and member.

deflections.

The original hand calculation performed verified the adequacy
>

Comparison of the weld capacities in the " Reviewof the plate. Documentation forManual" provided a basis for weld adequacy..

weld adequacy has been provided in a revision to_the origiani|
;

calculation.
i
,

I
.
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Item 10 - Sargent & Lundy Response (Cont'd)
..

OR 8.34 (4.2) Pipe Support ICC01047, (4.3) Pipe Support 1CC01042
% and (4.4) Pipe Support 1CCO2034 j

)'

The wqld evaluation of the specified flare-bevel weld on the ,

ICC01042 and 1CC01047 was based on
suppor't drawings 1CC01034,The judgement was made by comparing theengineering judgement.actual load to the maximum load carrying capability of the strut
(all three supports are Elcen Size 2 Struts).
Maximum load carrying capability of the Elcen Size 2 Strut is:

- - ..... . . _ . . . . . . _ _.

Strut Design Load Strut Emergency Load

3710 lbs.2870 lbs.

Piping loads on the support drawing are:
Actual Design Load Actual Emergency Load

1597 lbs.
ICC01034 831 lbs. s

.

1018 lbs.
ICC01042 421 lbs. .

1344 lbs.
ICC01047 647 lbs.

The piping loads are less than 50% of the loa 6 as tabulated
The flare-bevel weld (the effective throa: of theabove.flare-bevel weld is 0.156" compared to 0.176" for the fillet

was judged to be adequate for the actual design andweld)
emergency loads.

Lundy has performed calculations to verify theSargent & The calculation demonstrated that theengineering judgement.
design as specified is acceptable.
OR 8.35, Item 4.1, Pipe Support 1CC01010X

The original weld configuration - outside and inside weld at
both flanges - was based on an " Emergency" load of 6967 lbs.

I Through subsequent minor revisions, this weld configuration
| remained the same even though the actual "Emer,gency" 1oad was'

r, educed by almost one-half to_,363_9,1b_s.,, '

,

The weld configuration was subsequently changed by omitting theThe weld configuratienweld at the inside of both flanges.
prior to this chang,e had a design margin of approximately 5 to 1.
The judgement to reduce the weld section was based on the actualCalculations have been performed

(
loading for the support. The design margin for the weld as
verifying this judgement.

| revised was in excess of 2 to 1.'

1
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Item 10 - Sargent & Lundy Response (Cont 'd)
..

' OR 8.35 (4.2) Piping Support 1CC01051X
:

Sargent & Lundy:has developed standard concrete expansion
anchor _ tables and charts for given anchor bolt assemblies. ,

These tables and charts allow a graphical selection of expan-
sion anchor sizes. For Support 1CC03051X, the support design
was changed from a 4-bolt assembly to an 8-bolt assembly. New

calculations on the 8-bolt assembly were not generated since
the strength of the two assemblies can be determined by com-
paring two charts in the standard. As a result of this obser-
vation, calculations nave been generated verifying that the
determination that was made by comparing the two charts was
accurate. .

OR 8.35, Item 4.3, Pipe Support 1CC01012R ,

The calculation accounts for the location tolerance and the
proper load for Support No. M-1CC01012R and M-1CC14009R utili-
zing the " Review Manual" which was referenced in the calculation.
No engineering judgement wassused.

Documentation of Engineering Judgements

In the future, engineering judgements similar to those de-
scribed above will be documented as required by the following
Sargent & Lundy standards that are in places

Electrical Standard ESI-253
Structural Standard SAS-22
Mechanical Standard MAS-22

Item 13 (Observation Reports 8.23 and 8.27)

We agreed to revise the specifications or the FSAR as neces- 3

sary to clarify the testing requirements to aid future pur-A schedule for these revisions should be provided.,chases.

Sargent & Lundy Response ,

The specification and the FSAR have been reviewed relative toThethe in-shop testing requirements for pumps and valves.
FSAR is being revised to clarify the testing requirements.
The specifications contain all of the necessary testing require-
ments and do not require revision.

.
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.

.-Item 15
Provide a summary of corrective actions taken as a result of
the trends shown on Page 72. Discuss that no corrective action* '

was needed on code items.
.

-

Sargent & Lundy Response

The following actions have been taken by Sargent & Lundy rela-
tive to the trends identified on Page 72 of Volume I of the
Bechtel 1DR.

Use of Undocumented Judgements
Lundy in the Electrical,Standards have been issued by Sargent &

Structural, and Mechanical areas via Standards ESI-253, SAS-22,
these standards require documenting engineeringand MAS-22,

judgements.

Insufficient Control of the FSNR
The FSAR is being updated for all Observation Reports requiring

Other minor updates will be made in future amend-FSAR update.
ments as appropriate.

Insufficient Review of Changes

Lundy Quality Assurance Procedure GQ-3.07, Sargent &Sargent &
Lundy Drawings, requires that the reviewer of the drawing re-
view the drawing for technical adequacy in accordance with

Other Quality Assurance Proceduresdepartmental standards.
cover design activities other than Sargent & Lundy drawings.
These procedures also require that revisions be prepared, re-
viewed, and approved, in accordance with the same procedures
as the original activity.

Bechtel concluded "The review'of the S&L design process indi-
cated that each of these processes was controlled, but IDR
Observations were made for each area related to reviewingThis indicated thatchanges and coordinating them within S&L.
certain minor deficiencies may exist in the S&L process but
does not lead the IDR to conclude that the process is generally
inadequate."

Sargent & Lundy has, however, made the IDR Report available to
the Design Directors in the Mechanical, Electrical, and Struc-
tural disciplines and has requested that the Design Directors
emphasize the requirements for the review of design changes
to design personnel.

5-19
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Item 15 - Sargent & Lundy Response (Cont'd)
.-

Noncompliance with Code Recuirements .

,

Sargent & Lundy' recognizes that code compliance is required
-

and hqs addressed and resolved the Observation Reports that ,

deal with OR 8.16, 8.31 and 8.49.
-

,

Furthermore, Sargent & Lundy does not consider this to be a
trend. The code circumstance identified.in OR 8.16 was recog-

Lundy prior to the IDR and corrective action |nized by Sargent & The partial penetration weld of OR 8.31 |was being pursued.
is considered to be an isolated case and OR 8.49 is a dif-ference of opinion on an interpretation of what the code requires.
Sargent & Lundy performed flange analysis in response to the
OR, which demonstrates that the moment requirements of ASME
Section III have been met. None of the OR's have resulted in
a question of design adequacy including OR 8.49.
In addition, with respect to the code interpretation identified
in OR 8.49, Sargent & Lundy is developing a generic procedure
for flange analysis. This procedure will require flange analy-
sis for future ASME Section III piping analysis. In the interim,

piping analysis personnel have been instructed to perform the
flange analysis for Section III piping containing flanges.

Item 16

Change the appropriate page in the FSAR to state that the
valve performs an isolation function not a throttling function.

Sargent & Lundy Response
~~

The required FSAR change,is attached.
.

e
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.

HIGH ENERGY LINE BREAK REPORT
..

* Item 1 :
'

A phone call will be held with the NRC the week of September ,

21, 1984, to discuss hinge points, whipping pipe, secondary
hinges, shape of breaks, zone of influence, etc.

,

| Sargent & Lundy Response

The phone call was held and Sargent & Lundy will provide the
one additional item requested as a result of the phone call
for submittal'ro the NRC'tne week of OctoDer l','lW84.

Item 2

Provide a schedule to revise the FSAR to make it consistent
with the High Energy Line Break Report. We should make sure
that we reflect the existence of the existing jet impingement
shields and the various longitudinal b:eak locations.

Sargent & Lundy Response
|

The FSAR update will be submitted to CECO the week of October 1,
1984.

Item 3

Provide a copy of the Westinghouse letter which agreed with
the confirmatory High Energy Line Report.

Sargent & Lundy Response
'

Copy attached.

|
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Wesiin?h:ese Water Re:: tor .

ElectriiCat;;tation Divisions seists
PmsD@Pemr una HMDsI

,i !s
'

!:
August 1, 1934 ;

-

& = ,,

Mr. D. L. Leone, Project Director Ref: SLWC-3121,.

7/26/S4Sargent and Lundy Engineers
55 East :lonroe-Street
Chicago, Illinois 50533

Attention: K. J. Green

C0:4:13NNEALTH EDIS3N CD:4PANY
BY23:1 A:3 3RAIDN303 STATID:iS - UNITS 1 AND 2

SARGENT AND LUN3Y JET D*?lli3E!1ENT RE? ORT - WESTIN3H005E RE'.'IEW
.

Dear fir. Leone:
%

Per your r:-:; est, Westinghouse hat, reYiewed the subject draft report and has
no Co"laents.

Our staff had reviesed a previous draft and our coments have been
incorp:roted. .*

Very truly yours,

WESTIN3 HOUSE'ELECj..!C C03PDRATION

/A
1.E.Kortier,Manag[n.

-
. .

' Coraonsealth Edison Projects
_

JLT/bm.s/3545D

D. L. Leone, 30L
.

cc: J. D. Deress, 2L
C. W. Fruche, 2L
K. J. Green, IL

;

( W. C. Cle f f, IL

.

.
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COMMONWEALTH EDISON COMPANY FIEl.0
VERIFICATIONS IN RESPONSE TO

NRC MEETING OF 9-14-84

*
.

.

Item 6 (ObEervation Report'8.16) ,

Provide status of NF weld size review and a schedule for ,

I

completion.

Commonwealth Edison Co. Response

Tne program regarding the NF weld size matter has been
4

completed and the component supports have Q.C. inspections
verifying that subsection NF minimum fillet weld size |

'

requirements have been met. You will recall that resolution
on this item was in progress prior to the Bechtel IDR.

Item 11

Provide a status and a schedule for the completion of this
design change including its implementation in the field.

Commonwealth Edison Co. Response

The design change for the revision to the CCW system has
been issued. Field completion should occur Dy about
10-22-84.

Item 12 (Observation Report 8.9)

Provide confirmation if the fuse has Deen added in the field.'

Commonwealth Edison Co. Response

New fuse blocks are currently being purchased and are
anticipated to be installed by about October 12, 1984.

.

5-23

. . ._. _ - . _



_ -

.

..

ATTACHMENT B ,

10/1/84*~
,

Bechtel FSAR Pages
Observation Changed, . Report Number , .

.

.

= 9.2-17 .

8.1
9.2-318.3
010.8-18.4
3.9-96

8.6
3.9-948.14
3.9-50, 51

8.23
3.9-47

8.27
9.2-16, 9.2-17

8.38

In addition, FSAR page 9.2 '19 has been revised
per discussion on page A.2-34 in Volume II of
the Bechtel Final Report.

.

.

1

e

O
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3.9.3.2.1 Pumps

Balance of Plant
All active pumps as , listed in Table 3.9-15 are qualified for#

,operability by first being subjected to rigid tests both prior to
installation in the plant and after installation in the plant. .

'

The in-shop tests include (1) hydrostatic tests of pressure-
(2) performance tests, while the pump is |

retaining parts; and
.to determine total developed head, minimumoperated with flow, requirements,and maximum head, net positive suction head (NPSH)After the pump is installedand other pump / motor parameters. functionalit undergoes the cold hydro tests,the plant,in and the required periodic inservice inspection andtests, These tests demonstrate reliability of the pumpoperation.

for the design life of the plant.

NSSS

All active pumps, listed in Table 3. 9-15 are qualified for
operability by first being subjected to rigid tests both prior toinstallation in the plant and after installation in the plant.

hydiost= tic tests of pressure-The in-shop tests include (l)
retaining parts to 150% of the design pressure times the ratio of
material allowable stress at rcom temperature to the allowable

|and (2) performancestress value at the design temperature,
tests to determine total developed head, minimum and maximum
head, net positive suction head (NPSH) requirements, andAlso monitored during these operatingother pump parameters.tests are bearing temperatures and vibration levels. Bearing

temperature limits are determined by the manuf acturer based
the bearing material, clearances, oil type, and rotationalon After the

speed. These limits are approved by Westinghouse.
it undergoes the cold hydro

pump is installed in the plant,and the required periodic inservicetests, hot functional tests,
inspection and operation. These tests demonstrate that the
pump will function as required during all normal operating
conditions for the design life of the plant.
In addition to these tests, the safety-related active pumps are
qualified for operability by assur.ing that the pump will start

,

up, continue operating, and not be damaged during the f aulted
} condition.

The pump manuf acturer is required to show by analysis correlated
prototype tests, or existing documented data that theby tests,

pump will perform its saf ety function when subjected to loads
imposed by the maximum seismic accelerations and the maximum

.

3.9-47

:
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,

In case the natural frequency is found to be
below 33 Hz, a dynamic or pseudo dynamic analysis
is' performed to determine the amplified input
accelerations necessary to perform the stress'
andlysis. .

8. ' Additional loads considered in the stress analysis ,

of the pumps and their supports are the nozzle
loads for the applicable plant condition from
interconnecting piping systems. .

a staticIn addition to the stress analysis,c. shaft deflection analycis of the rotor is per-
The deflection determined from the static. formed.shaft analysis is compared to the allowable rotor

clearances.

To complete the seismic qualification procedures,d. the pump motor and all appurtenances vital to the
operation of the pump are independently qualified
for operation during the maximum seismic event
in accordance with,IEEE Standard 344-1975 (see
Section 3.10). In the analysis interaction between
the pump and motor is considered.

the entire pump assembly withAlternatively,
appurtenances may be qualified by testing in

e.

accordance with IEEE Standard 344-1975.
In

performing the seismic testing the nozzle loads
for the applicable plant condition must be applied.

it is concluded that the safety-related pump / motorFrom this,
assemblies will not be damaged, will continue operating underTheseSSE loadings and will perform their intended functions.
requirements take into account the complex characteristics.
of the pump and are sufficient to demonstrate and assure the
seismic operability of the active pumps. t

3.9.3.2.2 Valves
,

f Balance of Plant
safety-related active valves as listed in- Table 3.9-16 must
perform their mechanical motion in times of an accident.
Assurance must be supplied that these valves will operatei

Qualification tests and/or analyses| during a seismic event.have been conducted for all active valves to assure valve cpera-|

bility under seismic.:and/or environmental conditions.
'

(in-shop ar.iThe valves are subjected to testing prior to serviceand in' situ (during plant life) as requirsipreoperational-field)
by' specific service and functional requirements.

a) ASME Code - requi. dIn-shop tests include the following:
hydrostatic tests to assure pressure boundary integrity;

3.9-50
5-26 .
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.

b) Soecified confor'mance to. Manufacturers' Standard Practice cois
-

requirements regarding hydrostatic tests and main seat lenhag'e;
c) Specified timed operational tests (valve stroking) when addi-
tional verification of design requirements is necessary.

,

:
Cold hydro quali$1 cation tests, hot functional qualification.
terts, and periodic inservice operation ere performed in situ :

' to verify and ensure the functional ability of the va1Ye.
These tests and appropriate maintenance ensure operability
of the valve for.the design life of the plant. The valves

are designed using either the standard or the alternate design
rules of ASME IIl.

|

an analysis of the extended structureOn all active valves,
is also performed for static equivalent seismic loads appliedTheat the center of gravity of the extended structure.
maximum stresses and deflection allowed in these analyses
demonstrate operability and structural integrity.
Valves which are safety-related but can be classified as not~

having an overhanging structure, such as check valves and |

safety-relief values, are congidered separately.-
Due to the particular simple characteristics of the check

they will be qualified by a combination of the followin-valves,
tests and analysis:

stress analysis including the seismic loads where' a.
applicable,

b. in-shop hydrostatic tests,4

in-shop seat leakage tests, andc.

periodic in situ valve exercising and inspectiond. to ensure the functional capability of the valve.
'

The safety / relief valves are qualified by the following.

These valves are also subjected to tests-andprocedures.
analysis similar to check valves; stress analyses including-
the seismic loads, in-shop hydrostatic seat leakage andIn addition to these tests, periodic inperformance tests.situ valve inspection, as applicable, and periodic valve
removal, refurbishment, performance testing, and reinstallatic.

-

are performed to ensure the functional capability of the
valve.

Using the methods described, all the safety-related active
valves in the systems are qualified for operability during;

These methods, proposed conservatively,a seismic event. the active valvessimulate the seismic event and ensure that
will perform their_ saf ety-related function when necesscry.,

4

;

3.9-51
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TABLE 3.9-8

DESIGN CRITERIA FOR ACTIVE PU!!PS AND PUMP SUPPORTS
'
' ~

,

,
.

'

CONDITION DESIGN CRITERIA * .

ASME Section IIIDesign and Normal Subsection NC-3400
and ND-3400.

o , $ .0 S1Upset

b1 5S1o,+

o,$ .2 S1Emergency

b $ .65 S1o,+
4

o,$ .2 S1Faulted

b1 *0 61o, + o

,

.

*The stress limits specified for active pumps are
For themore restrictive than the ASME III limits.

Faulted Condition (membrane plus bending), stresses
mav exceed 1.8 5 but must remain below the material
yield stress. In such cases, a deflection analysis
is performed to assure that the maximum displacementsimpairare within the deflection limits which will not
the operability of the equipment.

3.9-94
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TABLE 3.9-9 (Cont ' d)

Design requirements listed in this table are not applicable,

".4. seat rings, or other parts of valvesto valve discs, stems,
which are contained within the confines of the body and

-

,,

I

bonnet.

The maximum pressure resulting from upset, emergency, or5.
faulted conditions shall not exceed the tabulated facterstimes the design pressure or the rated
listed under PthgaEpplicable operating condition temperature.pressure atIf the pressure rating limits are met at the operatinc

the stress limits in this table are consideredconditions,
to be satisfied.

Subsections NCStress limits are taken from ASME III,6. for valves procured prior to the incorporationand ND, or,
of these limits into ASME III, from Code Case 1635.

:

.

.

e

e

3.9-96
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9.2.2.4.1 System Availability and_ Reliability.

Either unit may be aligned with two completely independent,
parallel trains, each consisting of one pump and one componentEither train provides sufficient coolir.gcooling heat exchanger.*

to accommodate the' heat loads experienced by that unit during a :

loss-of-cpolant accident. 'Hence, any single active or passive ,
*

failure in the-system does not prevent it from performing its
design function.

Inside the containment, mest of the piping, valves and instru-
a location atcvementation are located outside the shield wall at

the calculated water level in the bottom of the containment
at

postaccident conditions. In this location, the portions of the
system within the containment are protected against missiles andThis locationagainst flooding during postaccident operations.
also provides radiation shielding which permits maintenance and
inspection to be performed during normal power operation.

The component cooling pumps, heat exchangers, surge tanks and
associated valves, piping and instrumentation are located outside
the containment and are, therefore, available for maintenance and
inspection during power operation. . Replacement of a pump or heat
exchanger may be performed in accordance with technical
specification limitations while the other units are in service.
Sufficient cooling capacity is provided to fulfill all system
requirements under normal and accident conditions. Adequate
saf ety margins are Ancluded in the size and number of components
to preclude the, possibility of a component malfunction adversely

The reliefaffecting operation of safety features equipment.
valves on the component cooling water lines downstream from each
reactor cooling pump are designed with a capacity equal to the

| maximum rate at which reactor coolant can enter the component
cooling system for a severance-type break of the reactor coclant
pump trermal barrier cooling coil. Tne valve set pressure equals
the design pressure of the component cooling piping.
The relief valves on the cooling water lines downstream from the

letdown, seal water, spent fuel pit, andsample, excess letdown,exchangers are sized to relieve the volumetricresidual heat
expansion occurring if the exchanger shell side is isolated and' flows through the tube side. The sethigh-temperature coolant
pressure equals the design pressure of t.he shell side of the heat
exchangers.

|

| <

:
.

.

a

|
'
: 9.2-16|

,

I
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Leakage Provisions and Activity' Release9.2.2.4.2
.

Welded construction is used where possible throughout the
component Cooling system piping, valves and equipment to minimizeThe component cooling water couldthe possibility of leakage.become contaminated with radioactive water due to a leak in any.

-

heat exchanger tube (in the chemical and volume control, the,

the residual heat removal or the spent f uel pit cooling
-

.

sampling,
systems or -due to a leak in the cooling coil f or the reactor

,

coolunt pump thermal barrier.
Leakage f rom or to the component cooling system can be detected
by a change of level in the ccmponent cooling surge tank. The

rate of water-level change and the area of the water surf ace inIn-leakage isthe tank permit determination of the leakage rate.
detected anytime by radiation monitors located on the main return
h eaders . To assure accurate determinations, the operator must
check that temperatures are stable.

F in one ofA cooling water temperature increase of aoout 2500
the units would be required to overfill its component coolingshould a large leak develop in a residualHowever,surge tank. letdown hea* exhanger, or due to a rupturedheat exhanger,
reactor coolar.t pump thermal barrier, the water level in the

andcomponent cooling surge tank of that unit would rise,
the operator would be alerted by a high-water level alarm.
The vent on the surge tank is automatically closed in the
event of high radiation level detected at the component cooling
heat exchanger discharge header. If the leaking component
is not isolated from the loop before the inflow fills the
surge tank, the overflow line with a loop seal will preventThe overflowcomponent cooling system overpressurization.
is routed to the chromated drains system.

_

Thr'ee heat exchangers are provided to serve the two units.
During all conditions of plant operation, this provides for one
backup exchanger. If all three exchangers are availacle,
however, the backup exchanger may he employed on the unit
undergoing a LOCA or shutdown (RHR heat exchanger in operation) .
Design cooldown rates are determined on this basis (two
exchangcrs operating on the unit recovering from a LOCA or
shutdown) , but the consequence of the loss of one heat exchanger
during this time only slows down the cooldown rate from the
design value and does not, aff ect the safe operation of the plant.

Five pumps are provided to serve the two units. Under the

limiting case, four pumps are required for the two units leaving
one pump as backup pump for either unit.

9.2.2.4.3 Incident control
'

Containment isolation valves are automatically closed on a saf ety
features actuation "T" signal. The cooling water supply header
to the reactor coolant pumps contains a check valve inside and

Theremotely operated valves outside the containment wall.
9.2-17'
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The instrumentation in,the CCWS is provided primarily for initial
system flow balancing and for monitoring purposes during normal

*

Thus failure of any of this instrumentation has nooperation.
effect on system performance. Exceptions to this are:

letdown heat exchanger CCWS flow controllers,6 a.
, I

b. - reactor coolant pump thermal barrier outlet flow *

.

centroller, and

component cooling surge tank radiation control valve.c.

temperature controlsThe letdown heat exchanger tube side outlet
a butterfly valve which regulates the CCWS flow to the shell sids-Should the controller fail in a way toof this heat exchanger. a high temperature alarm willshut off CCWS flow to the circuit,
sound in the control room allowing the operator to take
corrective action.
Safety-related indication of component cooling water flow
from the reactor coolant pump motor oil coolers is provided

in the main control board.. The reactor coolant pumpand alarmed
thermal barrier outlet header has a flow controller which(RCP) |causes a motor-operated valve to :close in this line in the

event of high flow (an indication of a broken RCP thermal
Should the controller not operate properly, an in-barrier). resulting in a

creasing level is noted in the CCWS surge tank,A second motor-operated valveif not isolated.high level alarm,
in series with the flow control v.alve is available forAddi.tionally, twomanual isolation of the line if required.
level instruments are provided on each surge tank, both of
which will give a high level alarm in the control room.
Each component cooling surge tank vent has an air operated valve
which will close on a high radiation signal from the radiation
monitors in the discharge headers from the CCWS heat exchangers.
This high radiation alarm normally indicates a primary to CCWSThe monitor on theThree radiation monitors ar,e provided.
common heat exchanger will alarm and close the vent valve on bc-hleak.

The radiation monitors on each unit's heat exchangersurge tanks.will alarm and close its respective surge tank vent valve.

9.2.2.4.5 Electrical Power Supply
A

The normal power supply to the system is from the ESF buses.
full description of the power supply is given in Subsection
8.3.1.1.

9.2.2.5 Tests and Inspections
: the Component Cooling Systen isDuring the life of the Station,

in continuous operation and performance tests are not required.
Standby pumps are rotated in service on a scheduled basis toPreoperational tests are performed on theobtain even wear.The equipment manufacturer's recommendations and statir.

-

system.
practices are considered in determining required maintenance.

9.2-19
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The worst -case heat transfer to atmosphere condition of 820 F wi:

bulo for-.3 hours on July 30, 1961 would result in a cold water.-

outlet temperature of 94.60 F at a heat rejection rate of 580 x
106 Etu/hr based upon predicted tower performance curves.

The cooling tower .is, therefore, adequate for all worst case ;meteorological conditions concurrent with a loss-of-cooling
accident 5n one unit while the other unit is being saf el,y shut ;

d own.

The essential service water makeup pumps may be started manually
from'the control room, locally at the river screen house, er
automatically on level controls of the cooling tower casins.
Once started automatically,. they continue to operate until the
2000-gallon fuel supply to each engine drive (approximate fuel
consumption is 10 gallons per hour) is exhausted or until the
engines are manually stopped from the control room or locally.
The engines and pumps are capable of meeting makeup requirements
for the actual post-LOCA heat rejection rates under worst case
evaporative loss conditions.

9.2.5.4 Tests and Insoections
both towersSince complete redundance is picvided in the system,

are normally operated, with one tower providing cooling for one
unit and the other tower providing cooling for the other unit.
The normal operating heat load of one unit (142 x 106 Btu /hr) cr
the ref ueling and maintenance outage heat load (13 x 106 B tu/hr)
are more than adequate to prevent freezing of the basin and fill
under winter design ambient conditions. Tower makeup may te

switched from the Rock River source to the onsite wells. In this

continuous surveillance of all equipment availability andmanne r,
operability is maintained.
9.2.5.5 Instrumentation Requirements

Category I level switches are provided in each essential |
service water cooling tower basin. In the event of low level ir.
a cooling tower basin, the corresponding essential sarvice water
makeup pump is automatically started. It continues operating

-

until it is manually stopped, or exhausts the supply of diesel
fuel oil in its 2000-gallon storage tank.

Local alarms and shut down equipment f or the diesel engine ma?.e ;
pump drives are provided for high cooling water temperature in
the closed cycle cooling system, low lubricating oil pressura,-

i engine overspeed, and engine overcrank. Annunciation is trans-
mitted to the main control room indicating " Engine Trouble e "
auto-start, and auto trip for each engine.

| t

!!
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QUESTION 010.8 d elevatiens)
.

" Provide piping arrangement drawings (plan an lines

for the essential service water supply and return
m

ice

from the ultimate heat sink to the essential servVerify that the essential service water
.

.

h that a

piping has not been routed through areas sucfrom performir.g
*

water pumps.

seismic 6 Dent will not prevent the system ,

.

its safety function. k

RESPOMSE lines from
The ecsential service water supply and returnl service water pumpsi

the ultimate heat sink to the essent a
i ic event

has not been routed through areas such that a se smthe system from performing its safetybelow gradefunction.

these lines are buried minimum 25 feetthrough a seismic event,preventwill not
i i g capabilityAt Byron,

level and the soil is such that
it will retain its supporting and restra n nthe seismic movements of the buried essen

tial

service water pipe to an acceptable level.and limit
f tion.

the top soil has a gotential for lique acbeen buried
At Braidwood,the essential service waterlines havedisturbed
below the top soil level and rest within the und restraining func- ~

Therefore,

till, which will retain its supporting anthe seismic movements
tion through a seismic event and limitof buried essential service waterline to an a

cceptable level.
j

This response has been superseded by the response i

Note:
to Question 010.21.

.

.

Q10.8-1
<
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UNITED STATES OF AMERICA @$['
t'UCLEAR REGULATORY C0ff,ISSION

'ad nCT 16 All:17
BEFORE THE ATOMIC SAFETY AND LICENSING B0'ARD

._.-
,_ -t ,

In the Matter of ) Nhcb
)

COMMONWEALTH EDIS0N COMPANY ) Docket Nos. 50-454 C '

(Byron Station, Units 1 and 2)

CERTIFICATE OF SERVICE

I hereby certify that copies of "NRC STAFF'S RESPONSE Tt. 1 TERVENORS' MOTION
TO RE0 PEN" in the above-captioned proceeding have been ser ved on the following
by deposit in the United States mail, first class, or as indicated by an
asterisk through deposit in the Nuclear Regulatory Commission's internal mail
system, this lith day of October 1984:

Ivan W. Smith, Chairman * John Streeter, Region III
Administrative Judge U.S. Nuclear Regulatory Commission
Atomic Safety and Licensing Board . Office of Inspection & Enforcement
U.S. Nuclear Regulatory Conmission .799 Roosevelt Road
Washington, DC 20555 Glen Ellyn, IL 60137

Dr. A. Dixon Callihan Mrs. Phillip B. Johnson
Administrative Judge 1907 Stratford Lane
102 Oak Lane Rockford, IL 61107
Oak Ridge, TN 37830

Ms. Diane Chavez
528 Gregory Street

Dr. Richard F. Cole * Rockford, IL 61108
Administrative Judge
Atomic Safety and Licensing Board Dr. Bruce von Zellen
U.S. Nuclear Regulatory Commission c/o DAARE
Washington, DC 20555 P. O. Box 261

DeKalb, IL 60015
Michael Miller, Esq.
Isham, Lincoln & Beale Douglass Cassel, Esq.
Three First National Plaza 109 N. Dearborn Street
Chicago, IL 60602 Chicago, IL 60602

Joseph Gallo, Esq.
Isham, Lincoln & Beale Ms. Pat Morrison
Suite 840 5568 Thunderidge Drive
1120 Connecticut Avenue, NW Rockford, IL 61107
Washington, DC 20036
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' Atomic Safety and Licensing Board
Panel *

U.S. Nuclear Regulatory Com.ission
Washington, DC 20555

Atomic Safety and Licensing Appeal
Board Panel *

U.S. t'uclear Regulatory Comission
Washington, DC 20555

Docketing & Service Section* '

Office of the Secretary
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Steven P. Zimmerman
Pedderson, Menzimer, Conde,

Stoner & Killoren
120 W. State St. - Suite 400
Rockford, Illinois 61101

.
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'

StepherFH. Lewis
Deputy Assistant Chief

Hearing Counsel
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