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ORGANIZATION: SARGENT & LUNDY ENGINEERS
CHICAGO, ILLINDIS

HLPUNI IN5PLCTION 10/19-21/82 & INSPECTION
NO.: 99900507/82-02 DATE(S) 10/25-29/82 ON-SITE HOURS: 122

CORRESPONDENCE ADDRESS: Sargent & Lundy Engineers
ATTN: Mr. R. W. Patterson

Senior Partner
55 East Monroe Street

- Chicago, IL 60603
. .

ORGANIZATIONAL CONTACT: Mr. H. S. Taylor, Head, Quality Assurance Division -

TELEPHONE NUMBER: (312) 269-6371

PRINCIPAL PRODUCT: Architect Engineering Services

NUCLEAR INDUSTRY ACTIVITY: Sargent & Lundy (S&L) is the architect engineer on
10 nuclear power plants that are in the design and/or construction phase and has
minor ir,volvement at I nuclear power plant that is under construction. S&L is
also engaged in modification, repair, or service contracts on 12 operating
nuclear power plants.

.

h ct ( /E/ / !N.bASSIGNED INSPECTOR:
D. D.Ulhamberlain,/ Reactor Systems Section (RSS) Da'te

GTHER INSPECTOR (5): P. H. Harrell, RSS
P. C. Sakowski, RSS

\' 6y / 3kMAPPROVED BY:

C. Q a'e, Chief, RSS Ddte

INSPECTION BASES AND SCOPE:

A. BASES: S&L Topical Report No. SL-TR-1A and 10 CFR Part 50,
Appendix 8.

B. SCOPE: Status of previous inspection findings and the following:
(1) Cincinnati Gas and Electric Company (W. H. Zimmer) report stating S&L did
not adequately translate applicable electrical separation criteria into the
installation specifications and/or drawings; (2) Public Service Indiana
(Cont. on next page)

PLANT SITE APPLICABILITY.

This inspection relates to the following plant dockets: 50-358 and 50-546/547.
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SCOPE: (Cont.) (Marble Hill, Units 1 and 2) report that existing procedures
did not require specification or design changes made via engineering change
notices, specification amendments, or drawing revisions to be contractually
imposed on suppliers or contractors; (3) an NRC Region III report (Zimmer)
stating the fire protectiol system was installed with no evidence of calcula- -

tions or quality assurance; and (4) an NRC Region III request regarding a --

review of the seismic design of the main steam line from the outboard con-
tainment isolation valve to the turbine stop valves.

A. VIOLATIONS:

None

B. NONCONFORMANCES:

1. Contrary to S&L Topical Report (SL-TR-1A, Revision 5), Section 05.01 and
Project Instruction PI-ZI-2.1, approved Design Document Changes (DDC)
are not being incorporated into the affected design document within the
specified two-month time period.

2. Contrary to SL-TR-1A, Revision 5, Section 05.01 and General Quality
Assurance Procedure GQ-3.12, DDC status reports are not being
maintained with the latest information as evidenced by: (1) status
reports not listing all DDC's that have been issued at the site nor
do the reports list all DDC's that have been received by S&L, and
(2) status reports do not accurately reflect the current status of
all DDC's.

3. Contrary to SL-TR-1A, Revision 5, Section 05.01 and Project Instruction
PI-ZI-10.1, CABLE TRAY ROUTING POINT WEIGHT CALCS, REC 42381,
performed for the Zimmer Project, compared the cable weight loading
only to the 40 psf limit and failed to consider the weight of
the cable trays as required to obtain the total tray support loading.

C. UNRESOLVED ITEMj:

None

D. OTHER FINDINGS OR COMMENTS:

1. Main Steam Line Seismic Design (Zimmer Project) - This area of
inspection resulted from an NRC Region III request for NRR to evaluate
the S&L design calculations regarding the seismic design of the main

.
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steam lines in the turbine building on the Zimmer Project. The main steam
lines from the outboard containment isolation valves to the main turbine
stop valves should be designed to withstand the safe shutdown earthquake
and remain functional (Regulatory Guide 1.29, Revision 1; FSAR,
Chapter 30; and FSAR, Appendix C). There was participation in this -

review by Region III (D. Keating), an NRR mechanical (D. Terao) and a -

structural representative (R. E. Lipinski), and Region IV (D. D.
Chamberlain). The NRR mechanical representative was able to review the
seismic analysis and sample support calculations performed for the main
steam line and found that based on the design documents examined, the
FSAR commitments were being met.

The NRR structural representative was not able to obtain all of the
information required to make a conclusion regarding the ability of the
turbine building structures to protect and support the main steam line
during the safe shutdown earthquake. He requested S&L to accumulate
certain information and a followup inspection will be conducted at S&L
when that information is available. Final conclusions regarding the
adequacy of the main steam line design will be documented after this
followup inspection.

2. Design Change Control - This area of inspection is a followup from a
previous NRC inspection (99900507/82-01) regarding the interface betweeni

| the licensee (Cincinnati Gas and Electric Company), S&L-site design
| personnel, and S&L-Chicago design personnel relative to the control of

design changes. This inspection was performed at the site (Zimmer) and,
based on the information obtained at the site, continued at the S&L-
Chicago office. The issues discussed below were identified in the 82-01
report:

| a. It could not be determined if the licensee signoff blanks on
| DDC's were being properly completed.

Based on a review of licensee documentation, it appears the licensee
requirements are being met. It was noted that the cognizant
engineer's signature is not required in cases where the DDC is
initiated by the Generation Construction Group.

o. S&L approves DDC's affecting vendor design documents, then the DDC
| is closed out. Because of S&L's limited responsibilities in the

procurement area, there is no assurance that the vendor documents
are being revised.

.
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S&L-Chicago stated that they are not responsible for assuring that
vendor documents are revised, they only approve DDC's affecting
vendor documents; then send the DDC's to the site for processing by
the licensee. Since S&L has no responsibility for assuring the .I

revision of vendor documents, the licensee must assure that either
,

the documents are revised or a permanent system is established to
track the outstanding DDC's to the applicable vendor documents.
This item will be referred to NRC Region III for followup, as
applicable.

c. Some DDC's receive preliminary approval by S&L-site design personnel
and construction proceeds based on this approval. A final approval
by S&L-Chicago for some DDC's is not received for 6 months to 1 year
later. More timely, final approval is indicated if construction is
proceeding based on a preliminary approval.

S&L-Chicago has addressed the above concern by issuing a r,evision to
Project Instruction PI-ZI-2.1 (Revision 16, dated October 25, 1982).
Revision 16 requires final approval within 90 days from receipt of
the DDC in the S&L-Chicago office. In addition, Revision 16 also
provides clarification of required engineering review and approval
signatures by the S&L-Chicago office, and places restrictions on S&L-
site design group approval signatures for irreversible construction

'

changes.

d. A log of DDC's for the electrical discipline is being maintained by
the licensee and it does not appear the log is being updated on a
regular basis.

The inspection at the site revealed the licensee has not accepted
responsibility for maintaining a DDC log for the S&L electrical
discipline. The log being used by the S&L electrical discipline was
being generated by the licensee's construction contractor for their
own use.

The area of inspection at S&L-Chicago included a review of the S&L
structural, mechanical, and electrical discipline DDC logs. The
logs and the DDC records for all three disciplines were reviewed for
the following: (1) comparison of the licensee construction
contractor generated log with the S&L logs, (2) comparison of the
DDC's received by S&L and the DDC's listed in the S&L logs, and
(3) comparison of the DDC status shown in the S&L logs with the
status shown on the DDC. The inspection was also performed to

.
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verify that S&L is processing DDC's as committed by Project
Instruction PI-ZI-2.1, Revision 15.

This area of inspection revealed: (1) some DDC's issued at the site
were not listed in the S&L logs; (2) DDC's had been received by S&L- -

Chicago, but were not listed in the S&L logs; and (3) the status .-

shown on the DDC copy was not always accurately reflected in the S&L
logs. In addition, some DDC's are not being incorporated into
documents within the two-month time period required by PI-ZI-2.1.
Two nonconformances were issued based on log discrepancies and
untimely incorporation of design changes (see B.1 and B.2 above).

e. The interface between the licensee, S&L-site design personnel, and
S&L-Chicago office design personnel requires further review to
determine responsibilities relating to design and design changes.

Based on a review of the licensee and S&L documentation and
discussion with licensee, S&L-site, and S&L-Chicago personnel, the .

following paragraphs describe the DDC flow path.

Certain authorized groups in the field initiate a DDC and then route
the DDC to General Construction (a licensee group). General
Construction (GC) approves the DDC, then the DDC receives a number
from the site Document Control Group (DCG). GC then determines .

whether to send the DDC to S&L-site design personnel or to send it
directly to S&L-Chicago. DDC's received by S&L-site design
personnel are reviewed to determine if the change specified on the
DDC is within their delegated signature authority and/or
capability. If not within their authority or capability, they mark
it for Chicago office approval only and the DDC is sent directly to
S&L-Chicago. If within their authority, the DDC is given
preliminary approval and returned to the DCG, with a copy sent to
S&L-Chicago. DCG will distribute the DDC onsite and the change
will be made. Preliminary approval given by S&L-site design
personnel allows construction to begin prior to S&L-Chicago final
approval on an as-risk basis.

When the DDC is received by S&L-Chicago, it will be reviewed and
either disapproved or given final approval. The DDC is then
returned to the site where appropriate action will be taken by the
licensee as stated on the DDC.

.
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In addition to S&L requirements, the following potential licensee
procedural implementation problems were noted at the site: (1) one
DDC had received a number and had been issued for construction
without the required site approval, and (2) the Nuclear Engineering

-Division (NED) control file of DDC's was missing a number of DDC's.
The concern here is that if NED is missing DDC's, other groups may -

also be missing them. The NRC Region III site representative was
informed of the above problems.

3. Cable Tray Loading (Zimmer Project) - This area of inspection resulted
from a Region III request for a generic review of the process used by
S&L to determine if specific cable tray weight load calculations are
required.

S&L uses a " design index" number of 1.25 which relates to
approximately 50% tray fill to require the performance of a weight
calculation. They also limit / control routing in those areas which
approach or exceed the specified design index. Region III believes that
the design index number does not have a direct relationship to the cable
weight and that the process being used may not be conservative.

S&L has performed calculations for all cable tray points exceeding a
design index of 1.0 on the Zimmer Project and more of the points exceed
the allowed weight limit. During the review of these calculations, a
nonconformance (B.3 above) was identified relative to the failure of
the electrical group to consider the weight of the cable trays in the
total tray support loading limit. S&L has committed to perform weight
calculations for all cable tray points down to a design index of 0 on

| the Zimmer Project, and they assert that the design index of 1.25 does
| provide reasonable assurance (based on experience and previous data

recorded) that the allowed cable tray loading will not be exceeded.1

The data reviewed during this inspection appears to show that
the process being used is conservative, but this item will remain open
pending the review (during the next NRC inspection) of the weight
calculations to be performed on the Zimmer Project.

4. Fire Protection System - An NRC Region III report stating the fire
protection (FP) system in the cable spreading room at the Zimmer Project

| was upgraded in 1979 to be installed in seismic supports without
| evidence of quality assurance or calculations by S&L.

S&L could not produce any evidence that would indicate calculations were
performed for the modification to the FP system. S&L claimed that, even
though no evidence exists, calculations were performed prior to
installing permanent system modifications. In 1979, the FP system was

.
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classed as a nonsafety system and there were no S&L procedural
requirements for maintaining calculations for this classification of
systems.

Documentation examined during this inspection revealed:- (1) S&L -

reviewed the FP system drawing (23380, Sh 16 and 17) submitted by the --

contractor (Grinnel Fire Protection Systems) in February 1978, and noted
on the drawing that the system should be supported by temporary pipe
hangers until S&L could issue a drawing detailing the construction and
installation of the permanent supports; (2) S&L issued a drawing (M-426,
Sh 20) in March 1978 to provide instructions for construction and
installation of permanent supports (the drawing was reviewed by the
mechanical, electrical, and structural disciplines); (3) in December
1979, S&L produced new design spectra curves for the Zimmer Project,
which required all seismic supports in the plant be rechecked, including
the supports in the FP system; (4) in 1981, a walkdown of the as-built
FP system was performed at the site, and a calculation (EMD-033384) was
done to verify the system supports would meet seismic qualification.

requirements; and (5) in January 1982, the drawing (M-426, Sh 20)
showing the construction and installation of the supports was reissued
to provide additional details; i.e., show the as-built system.

The support drawing (M-426, Sh 20) issued in March 1978 was compared
with the drawing revision issued in January 1982 to determine if any
differences between the two existed. No differences in the basic design
or installation location for the supports were noted. Based on this
comparison, it appears that S&L did perform calculations for the
original FP system support design and location. In addition, documents
were provided by S&L that indicated QC had reviewed the original support
design drawing.

In 1981, S&L instituted a new system classification program. Systems
are now classified as safety, nonsafety seismically-designed, and
nonsafety. This program replaced the old classification system of
safety or nonsafety. The new program imposes the same QA record
retention requirements for nonsafety seismically-designed systems as is
required for safety systems. This new program should preclude
recurrence of the record retention problem described above.

No nonconformances or unresolved items were identified.

5. Public Service Indiana (PSI) 10 CFR 50.55(e) Report - The report states
procedures did not require specification / design changes to be
contractually imposed on suppliers or contractors.

.
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A review of the scope of work document between PSI and S&L for Marble
Hill, Units 1 and 2, indicates that procurement and construction
administration is the responsibility of PSI; therefore, S&L's procedures
were not affected by the 50.55(e) report. No nonconformances or
unresolved items were identified. This item is considered closed at '

S&L. --

6. Electrical Separation Requirements (Zimmer Project) - This area of
inspection resulted from a 10 CFR Part 50.55(e) report which stated that
the S&L installation specification did not contain adequate electrical
separation criteria and consequently that certain separation criteria were
not being met. The problem appears to be relative to conduit that is
being field routed by the site General Contractor. S&L has taken action
to provide additional instructions or clarifications on electrical separa-
tion, but the basic problem appears to be a misunderstanding of the S&L
design process. S&L has a project instruction which provides for a final
review of separation requirements with the intent to identify and resolve
all problem areas. Zimmer appears to be unique in that S&L does not
dimension conduit drawings; therefore, a field walkdown would be
required to verify separation. S&L has initiated steps to begin this
review on Zimmer and it appears that this review will address all areas
of concern. This item will remain open pending further review of the
S&L design process with regard to electrical separation on other projects
and to complete the evaluation of action taken on the Zimmer Project.

7. Training - The purpose of this area of inspection was to verify:
(1) each S&L engineering discipline (mechanical, electrical, and
structural) had issued procedures required by GQ-16.03 (Design Errors
and Deficiencies) to control the reporting, documentation, and
correction of errors and deficiencies in S&L design documents;

[

l (2) quality assurance had revised GQ-18.01 (Internal Audits) to
' eliminate procedural deficiencies; and (3) appropriate site and office

personnel had been trained on the requirements of GQ-16.03 as committed
in response to an NRC inspection (99900507/81-02).

All departments have issued procedures (electrical: ESI-254;
structural: SAS-7, SAS-22, SAS-27, SAS-28, and SAS-40; and mechanical:
MAS-26) to comply with the requirements of GQ-16.03. GQ-18.01 has been
revised to eliminate procedural deficiencies. Records and documentation
were reviewed to verify appropriate personnel had been trained. It is
concluded from this review that S&L has implemented the program as
committed.

|

*

.
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