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MEMORANDUM FOR: Region III Files

THRU: ackiv, Chibf, Test Program Section -

FROM: nksbur actor Inspector

SUBJECT: FINAL DRAFT SER FOR LASALLE

On November 9,1982, I received a faxed copy of a final draft SER for LaSalle
with a request to review it. This report was written in response to the
C. F. Braun and Company (Braun) independent HVAC review report on LaSalle.
On November 10, 1982, my comments were provided to the LaSalle Project
Manager in NRR. On N. aber 12,1982, Region III received the official copy
of the final draft SER. The cover letter, Eisenhut to Keppler dated
November 9,1982, requested that we review the SER and provide any comments.
Subsequently, a meeting was held on November 15, 1982, with nenbers of the
NRR staff in Bethesda, Maryland, to discuss Region III's comments.

On November 19, 1982, I received a request from the NRR LaSalle Project
Manager to provide an appendix to the SER describing the differences between
the results of Region III's complete material sampling program and the
portion of the results that had been made available to Braun (at the time
the results were provided to Braun our sampling program had not been
completed.) On November 22, 1982, a draft SER appendix was faxed to NRR.
On November 23, 1982, the NRR LaSalle Project Manager contacted =e again
and asked for a revision to the draft SER appendix to incorporate some
additional information. This revision to the draft SER appendix was
provided, via fax, to NRR on November 24, 1982.
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. D. Lanksbury

Reactor Inspector.
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cc: W. S. Little
C. E. Norelius
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7MEMORANDUM FOR: James G. Keppler, Regional Administrator ' .

Region III

FROM: Darrell G. Eisenhut, Director .

Division of Licensing

SUBJECT: FINAL DRAFT SER FOR LASALLE

Attached is a copy of the staff's Final Draft of LaSalle SER. This
report was written in response to the recent Braun Report regarding
the H-VAC System.

We intend to issue this report sometime within the next week and
would like your reaction to it, that is whether you have any major
problems.

\

8.Eisenhut,k4'k .-/

Directorarre
Division of Licensing

Enclosure:
As Stated

cc: T. Novak
A. Schwencer
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SAFETY EVALUATION
.

LA SALLE COUNTY STATION, UNIT 1

DOCKET NO. 50-373
.

INTRODUCTION
. ..

License Condition 2.C(33)(b) of the La Salle County Station Unit 1 License
No. NPF-11 states that:

Prior to exceeding b0% power operation, the licensee shall submit
~

the results of an independent review acceptable to the NRC staff
of the HVAC system, including design changes, fabrication and
installation. The review shall encompass all safety-related
HVAC systems and the ef fect of non-safety-related HVAC system
failures on safety systems.

Commonwealth Edison Company (CECO) obtained the services of the C. F. Braun
& Company (C. F. Braun) to perform this independent review. This review
included all La Salle Unit I and common safety-related HVAC systems and those
non-safety-related HVAC systems which are seismically supported. As a result
of this review, a final report dated October 27, 1982 by C. F. Braun entitled,
" Independent HVAC Review final Report," Project 6356-N was submitted. As
stated in the report, the primary objective of the design review was to provide
verification and increased assurance that the HVAC installation by the Zack

Company (Zack), the installer of the HVAC system at La Salle, was in accordance
with the design of Sargent & Lundy Company (S&L), the architect / engineer for
La Salle. However, because the S&L design was not in question, the scope of work
did not include a review of the S&L design.

PROGRAM

The program for the independent review performed by C. F. Braun consisted of:

1. Material installed;

2. Field and shop welding on supports and ductwork;
3. Operability of associated mechanical equipment;
4. Design changes as a result of site noncomformances, and
5. Field testing by Zack Company, including construction testing performed

by Zack Company and its subcontractors.

Observations made during the review were documented and reviewed by two teams
of C. F. Braun personnel - one onsite and one of fsite at C. F. Braun's main
office. The review teams verified the accuracy of each observation and determined
its potential for a safety concern. The C. F. Braun work was conducted by
qualified personnel in accordance with documented procedures and instructions.

:

ASSESSMENT BY THE NRC STAFF |

The NRC staf f review of the C. F. Braun report was broken into four areas:

Quality Assurance, Mechanical Engineering, Material Engineering and Functional
Adequacy of HVAC Systems. These areas are addressed below.
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Quality Assurance

The C. F. - Braun review and followup work was performed in accordance with its
topical report on quality assurance, Topical Report 21A, " Nuclear Quality
Assurance Manual Volume I." This Topical Report and its amendments (Amendment
SA, latest submittal) was found acceptable by the NRC staff. - -

C. F. Braun had a project quality assurance engineer at the site while its review
was being performed. The quality assurance engineer was responsible for imple-
mentation of all-quality assurance procedures on the program. In addition, a

qualifief auditor from the C. F. Braun home office in California, who had no~
direct responsibility for implementing the program, audited the program while
it was being implemented onsite. The audit resulted in several quality
assurance reconmendations, principally in the area of documentation. All of

these recommendations were accepted and incorporated into the program.

Mechanical Engineering

As was stated above, the scope of work did not include a review of S&L design
because the S&L design was not in question. From a mechanical design stand-
point, the primary concern would be if significant "as-built" design changes
were found. The final report stated that if the C. F. Braun review resulted
in safety concerns involving significant "as-built" design changes, then the
"as-built" changes would be evaluated against the S&L design documents.

The NRC staff reviewed the final report and noted that three findings (QC-2-50,
QC-2-88, and QC-2-89) involved significant deviations from the design documents
and required a review of the design documents to resolve the patential safety
concerns.

In QC-2-50, the finding indicated that the installed HVAC duct hanger S-1382
on drawing M-1538-42 Rev. E was missing two vertical structural members as
shown in the design drawing. The discrepancy was resolved in a letter from
D. C Haan (S&L) to B. R. Shelton (CECO) dated October 5, 1982 which found
that the error was in the drawing and not in the installation. S&L had previously
performed a calculation per a field change request which was based on the support
design without the two vertical members. The field change request was approved
but because of a misinterpretation by the draftsman, the design drawing was not
changed. The drawing was subsequently revised to properly indicate the installed
configuration. The staff believes that from a design standpoint this finding
has been properly resolved and does not af f ect the safety of the plant.

The two findings, QC-2-88 and QC-2-89 also involved a discrepancy between the
installed condition and the design drawings for an HVAC support. The C. F.
Braun site review team discovered two supports (S-2065 and S-2049) which had
specified a 4 x 4 x 1/4 TS member (tubular steel with 1/4 inch thickness
required). The installed members were found to be 3/16 inch thick. Thus, .

C. F. Braun believed that this condition should be considered a generic problem
- and the structural adequacy of all 4 x 4 TS members should be verified. lhe

internal review committee concurred with the finding and felt that it was a j
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significant deviation from the design documents. S8L responded to the finding
and subsequently reviewed all La Salle HVAC hangers using 4 x 4 x 1/4 TS members.
The maximum stress was recalculated using 4 x 4 x 3/16 TS for the 4 x 4 TS
hanger with the largest loading. It was determined that the maximum stress
was 14,267 psi which is less than the 58L design allowable stress value of
18,000 psi. For tubular steel sizes of 4 x 4, thicknesses greater than 1/4 inch , ,
are not specified for HVAC duct supports. C. F. Braun stated in the final report

-that they concurred with S8L's justification and, thus, the finding was considered
resolved.

Material Engineering

There had been evidence in the investigation leading to the engagement of C. F.
Braun in this review that materials specified by 58L had not been properly
procured by Zack. There were many instances of materi!J3 furnished to commercial
standards rather than the ASTM or ASME Specification required by S&L. Evidence
was also provided that material was ordered by Zack to commercial standards
rather than the 58L specification. However, it is true that the materials
specified for ductwork and hangers are the same as those used in typical qom-
mercial and industrial use. The maximum design stress level is conservatively
18,000 psi as tcated above. The lowest grade of galvanized sheet metal and
structural shapes available exceeds this value without exception.

To verify the grade of material installed by the Zack, both CECO and the NRC
staff conducted material tests. CECO's test compared the carbon content with
the allowables per the ASTM specifications. Of those found unacceptable un
the first test, a second test was conducted by CECO and the material was found
to be acceptable based on the retests. Otherwise, all samples were confirmed
as being of the proper type of material.

The NRC staff conducted chemical tests for 48 material samples and tensile tests
of 8 specimens. The samples included ductwork, hangers, duct stiffeners, con-
panion flanges and nuts and bolts. The quantity and variety of the samples
tested encompasses a representative indication of the material used to fabricate
and erect the entire HVAC system. The results of these tests were analyzed by
C. F. Braun's structural engineer and the material specialist. Their connents
are as follows.

1. Seven samples do not conform to the chemical requirements for heat
analysis but are acceptable when the permissible variations for
product analysis are also considered.

2. Although carbon content for the A563 nut is questionable, as it is
unreasonably low for a carbon steel nut with a proof load strength
of 97,000 psi, C. F. Braun finds it acceptable.

3. Samples 40 and 44 of the NRC staff's analysis were out of tolerance;
however, ASTM specification A29, General Requirements for Steel Bars,
Carbon and Alloy, Hot-Wrcught and Cold-Finished contains the following
statement, "4.3.1 Merchant quality carbon bar steel is not subject to
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rejection for product analysis unless misapplication of a heat is
clearly indicated." Based on the above statement, samples 40 and 44
are acceptable.

4 All of the samples which were tensile tested exceed the minimum
requirements. -.

There was, however, no statement as to the source of minimum requirements.
Based upon the above analysis, C. F. Braun concluded that the materials
utilized in the fabrication and installation of the La Salle HVAC system, are
in accordance with applicable codes and standards and that they satisfy the -
intent of the design documents.

Functional Adequacy of HVAC System

We reviewed those portions of the final report that deal specifically with
reviews to verify the functional adequacy of the HVAC system. These reviews
included inspections of leak rate, air balance and preoperating test results
and component operability verifications.

C. F. Braun's review of leak rate and air balance test results against the
design documents concluded that leakage and air flow was within acceptable
limits for the various HVAC subsystems with some exceptions. The air balance
test results were not within design limits for certain plant areas; however,
C. F. Braun indicated satisfactory resolution had been provided by S&L for the
lower flow rates in those areas.

C. F. Braun's survey of the preoperational tests indicated that major dis-
crepancies had been identified for some subsystems but were satisfactorily
resolved by Commonwealth Edison. Certain minor discrepancies were still
unresolved but were not significant to the proper operation of the system.
The preoperational testing of the refrigerant piping system was also reviewed
and satisf actory results were confirmed by C. F. Braun.

C. F. Braun also inspected HVAC system components and verified acceptable
equipment operation. C. F. Braun's inspections uncovered no observations /
findings of a potential safety concern involving the functional capability
of the HVAC system. Based on these inspections and the satisfactory conclusions
from the review of the leak rate, air balance, and preoperational testing,
C. F. Braun determined that no further HVAC system testing was necessary.

CONCLUSIONS

Based on our review of the independent HVAC review final report, the NRC staff
concludes that an extensive review was performed by C. F. Braun to verify that
the HVAC installation was in accordance with the specified design docuraents.
The independent review conducted by C. F. Braun on the HVAC systems indicated
that the quality assurance controls were adequate and was performed by qualified
personnel in accordance with procedures to provide credance to the results of
the review. The staff also believes that C. F. Braun exercised reasonable
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Judgement in resolving potential safety concerns identified in their findings.
The staff further concludes that C. F. Braun has satisfied their commitments
to evaluate significant "as-built" design changes that had the potential to
result in safety concerns, against the design documents.

The handling of the materials issue is sufficient for the class of materials- -

involved. Most of the materials involved are quite tough and ductile, and the
NRC staff believes that C. F. Bracn exercised reasonable judgement in resolving
potential safety concerns identified in their findings. The NRC staff further
feels that C. F. Braun has satisfactorily evaluated the substitution of commerical
materials by Zack for those specified by Sargent & Lundy.

~

Finally, our review with those aspects concerning verification of proper func-
tional capability indicates that the independent review has provided reasonable
assurance that the capability of the HVAC system for performing its intended
safety functions is in accordance with the original design and is, therefore,
acceptable. Hence, the staff concludes the independent design review provides
assurance that the La Salle HVAC systems are installed in accordance with the
specified design requirements, and consequently there is no justification for
restricting the power level of the facility to less than full power.


