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Administrative Law Judge
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Dr. A. Dixon Callihan
Administrative Law Judge
102 Oak Lane

Oak Ridge, Tennessee 37830

Dr. Richard F. Cole

Administrative Law Judge

Atomic Safety and Licensing Board

United States Nuclear Regulztory Commission
washington, D.C. 20555

Re: In the Matter of Commcnwealth Edison Company
(Braidwood Station, Units 1 and 2)
Docket Numbers 50-456 and 50-457((

Dear Administrative Judges:

Pursuant to the duty of full disclosure as articu-
lated by the Appeal Board in Duke Power Company (William B.
McGuire Nuclear Station, Units 1 and 2), ALAB-143, 6 AEC 623
(1973), enclosed are copies of the recent NRC Construction
Assessment Team (CAT) inspection for Byron Unit 2, and Com-
monwealth Edison's response dated January 24, 1986. While
I have not performed a comprehensive review of the Byron Unit
2 CAT inspection report to determine each way in which it may
be relevant to the issues in Braidwood, it appears that viola-
tions 2 and 3b in that report, and Eaison s responses to those
violations, may be relevant to Intervenors' Amended Quality
Assurance Contention, items 8.C and 10.D.
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Commonwealth Edison

One Fust Natuonal Plaza Chicago Ilinos oEiA
Adaress Reply 10 Post Oflice Box 767 : TED MR&.SFUNM
Chicago. llhinois 60690

January 24, 1986 DOCMETED
NR(
Mr. James G. Keppler B MR -7 P22
Regional Administrator
U.S. Nuclear Regulatory Commission F¥
Region III OCKE Tine 4 Vit
799 Roosevelt Road BRANLH

Glen Ellyn, IL 60137

Subject: Byron Station Unit 2
IE Inspection Report No. 50-455/85-027

References (a): November 13, 1985 letter from J. M. Taylor
to Cordell Reed

(b): December 12, 1985 letter from C. E. Norelius
to Cordell Reed

Dear Mr. Keppler:

Reference (a) provided the results of the NRC Construction Appraisal
Team (CAT) inspection conducted at Byron Station, Unit 2 on August 19-30,
and September 9-2C. 1985. During this inspection, certain activities were
found in violation of NRC requirements. Attachment A to this letter contains
Commonwealth Edison'e response to the Notice of Violation appended to
reference (b). Attacnment B to this letter addresses the three construction
program weaknesses identified in the CAT report. On January 8, 1986,
Commonwealth Edison was granted a fourteen day extension on the due date for
the response to the Notice of Violation.

With respect to certain findings identified during the CAT
inspection, we do not believe these items represented a violation of NRC
requirements. Our reasons for this are discussed in the detailed responses
in Attachment A. In these particular areas, we request the NRC to reconsider
these items in light of the information we have provided.

Please direct any questions regarding this matter to this office.

Very truly yours,

Director of Muclear Licensing
im
Attachments

cc: Byron Resident Inspector
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VIOLATION la

10 CFR 50, Appendix B, Criterion I1II as implemented by Commonwealth
Edison Company (CECo) Quality Assurance Manual (QAM), Quality Requirement No.
3.0, requires that measures shall be established to assure that applicable
regulatory requirements and design basis are correctly translated into
specifications, drawings, procedures, and instructions.

Contrary to the above, at the time of this inspection, the
licensee's program was not adequately implemented in that splicing of Class
IF wiring in panels has occurred at Byron Station contrary to the FSAR
cuamitments to IEEE Standard 420, which prohibits the use of wiring splices
.1 panels. FSAR commitments had not been translated into appropriate
t ocedures and design documents.

RESPONSE

This concern was originally identified during the NRC CAT inspection
at Braidwood Station (IE Inspection Report No. 50-456/84-44; 50-457/84-40,
page II-13, copy attached). In response to this concern, a discussion of
conformance to IEEE 420-1973, including our use of cable splices within
control switchboards, has been provided on page 8.1-14 of the FSAR. An
advanced copy of this FSAR revision was provided to the NRC in & February 6,
1985 letter from T. R. Tramm to H. R. Denton (copy attached). During the
Byron CAT inspection, a copy of this letter was furnished to the inspector.

Since our intent to formally revise the FSAR by way of amendment
was committed to in the February 6, 1985 letter referenced above, we believe
this item would be more appropriately classified as an Unresolved Item
pending issuance of the formal FSAR amendment.

1155K
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The Braidwood Station FSAR commitment to IEEE Standard 420
prohibits the use of wire splices in Class 1E equipment.
However, NRC CAT inspectors observed in=1ine butt splices
in numerous electrical panels. As site procedures do not
require the location of splices to be depicted on design
documents, NRC CAT {nspectors were unable to determine how
extensively these splices have been utilized. Additional-
ly, the licensee had previously issued NCR-598 to document
hardware deficiencies in installed butt splices and
reported this condition to NRC Region III in accordance
with 10 CFR 50.55(e). The use of butt splices in Class 1f
panels requirec documentaticn in the FSAR as an exception
to the [EEE standard.

The following are the fsolated aiscrepancies noted by the
NRC CAT inspector:

® Conductor insulation damage on the orange conductor of
cable 1RH108-C1E in motor control center 1AP21E, cubicle
F3. ICR-7610 was subsequently issued to document this
condition.

® Several terminal screws were found loose in the
Diesel Generator Control Panel 1A and in the Remote
Shutdown Panel, section 1PLOSY. ICR's 7646, 7644, and
7643 were subsequently issued to document these condi-
tions.

® Internal motor lead T-9 was found damaged in motor
operated valve 1CSQOlA. ICR-7867 was subsequ 1tly
fssued to document this condition.

® The red conductor of cable 151053-C1E, in motor
operated valve 1SI8802A, was excessively bent and
not meeting minimum bend radius criteria. ICR-7870
was subsequently {ssued to document this condition.

Seepage of 011 From Okonite Cable

NRC CAT inspectors observed any ofly substance seeping from
jackets of numerous installed and terminated cables
manufactured by the Okonite Company. This condition was
observed in both Class 1 and non-Class 1E cables in
various Class 1E equipment throughout the facility (motor
control centers, main contro) boards, control panels,

motor cperated valves, etc.). Information obtained from
NRC Region III, CECo, and S&L revealed the following:

® In a letter dated October 4, 1982, including an
attacned engineering report (No. 364), the Okonite
Company informed CECo that, with reference to the
identical condition identified at Byron Station,
this seepage "will not affect the relfability or
1ife of the cables."

I1-13




Commonwealth Edison

One First National Piaza Cricago tiinos
Agdress Reply 10 Fost Office Box 7167
Cnicago llhnois 60690

February 6, 1985

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
wWashington, OC 20555

Subject: Byron Generating Station Units 1 and 2
Braidwood Cenerating Station Units 1 and 2
FSAR Changes
NRC Docket MNos. S0-454/455 and S0-456/457

Dear Mr. Denton:

This letter provides advance copies of revised pages for the
Byron/Braidwood FSAR. These changes are being made to provide more explicit
Oescriptions of the design bases for these plants.

Enclosed is a revised page 8.1-14. It now includes a discussion of
conformance to IEEE 420-1973 with regard to the allowed use of cable splices
within control switchboards. This change is being made to resolve a concern
igentified during a recent I& inspection at Braidwood Station.

Also enclosed are revised pages E.20-1, E.20-la, and E.82-1 for
Appendix E of the Byron/Braidwood FSAR. They now specify that the liquid
source term used for shielding evaluation and environmental qualification of
Byron and Braiowood does not include noble gases. Fission solids are the
deminant contributor for long term doses so this does not significantly alter
the radiological impact of postulated accidents.

Rlso included is a revised page E.21-3. It specifies that backup
sampling i{s not provided for hydrogen because of the large volume required.
These changes will be incorporated into the FSAR at the earliest opportunity.
Please direct questions regarding these matters to this office.

One signed original and fifteen conies of this letter are provided
for NRC review.

Very truly yours

Nuclear Licensing Administrator
im

cc: Byron Resident Inspector
Braiowood Resident Inspector
97193N



B/B=FLAs AMENDMENT e

MAY 19%&c

The prysical identification of safety-related eguipment is
discussed in Subsection €.3.1.3.

$.%.15 §pa;ed ;ng;g ncy gnd Shutdcwn Electric systems for
Fower Plants

The criteria followed in designing the two unit station is that
€ach unit shall cgerate indc;cndcntly ¢f the other and malfunc-
tion of equipment Or cperator error in one unit will not init.ate

a malfunction ©Or error in the other unit nor affect the continues
opcration of the other unit.

€.1.16 gualifaication of Class 1% fguiprent for huclear Fower
Elants

With regard to environrmental qualification of instrumentatiorn,
control, and electrical equipment apportant to safety, the
Applicant complies with the intent of l1EEE 323-1574., Additicnal
information is provided in Secticn 3.11,

8.1.17 Availability of Electric Power Sources

Puring abnormal electric power source configurations, plant
operations are limited as described in Subsection 1¢.3/4. 6.

6.1.18 ;on{o;mancc to IEEE 336-1975 (Perioduc 1 st ;ﬂg
uc Owe ne ation s Ow aro
Prote g;;on System)

Conformance to this standard is addressed in Subsection 8.3.1.2
and 7.1.2.18.

6.1.15 confo ne (=) Lu=-1571 Jﬁggommended g[g ices for
eismi vali n o men Nuclear
Ow ne AN ichn

Ceonformance to this Standard is addressed in Section 3.10.

8.1.20 Conforrance to 1EZE 387-1972 (Criteria for Diesel
Generator Units Ap ed as ancékt Ow e J “
fcr huclear Power Generating Stations)

vendor qua;xfxcataon tests, precperational testing, and periodic
testing cduring norral plant operation conform to those proceiures
descrited in this standard, except as ncted in Subsections
8.3.1.4, 16.374.6, and Chapter 14.0.

B.1.21 Ccnformance to IEEE 420-1973 (IEEE Trial-Use Guide
For Class IE Control Switchboarcs for Nuciear Pover
Gererating Stations)

Class lE control switchboards conform to this standard with the
following clarification to Paragraph 4.6.1.2: Splices may be
used on individual conductors of field cables within switchboards
fcr the purpose of extending individual conductors to their peoint
of termination.

8.1-14



VIOLATION 1b

10 CFR 50, Appendix B, Criterion III as implemented ty Commonwealth
Edison Company (CECo) Quality Assurance Manual (QAM), Quality Requirement No.
3.0, requires that measures shall be established to assure that applicable
regulatory requirements and design basis are correctly translated into
specifications, drawings, procedures, and instructions.

Contrary to the above, at the time of this inspection, the
licensee's program was not adequately implemented in that approximately one-
third of the total A490 bolts tested by the NRC CAT were found to be below
the pretension required by AISC. Installation and inspection requirements
had not been transiated into appropriate procedures for high strength bolted
connections in structural steel and nuclear steam supply system joints which
require pretension in the bolts.

CORRECTIVE ACTION TAKEN AND RESULTS ACHIEVED
Structural Steel Connections

There are sixty-five framing connections in the containment which have
A490 bolts specified on design drawings. Twenty-nine of these
connections are considered to be slip critical because the connection
has slotted holes oriented parallel to the direction of the axial load.
These twenty-nine slip critical connections require some level of bolt
pretensioning in order to transfer axial load. The remaining thirty-six
A450 connections have been qualified as bearing type connections, and
therefore, bolt torque need not be verified.

The slip critical connections were reinspected to determine the actual
in-place torque value for each bolt in the connection. The connections
were then evaluated by reducing the capacity of the bolts based on the
ratio of as-found torque to the specified torque. These reduced
capacities were compared to design loads and the connection design was
found to be within specified limits and the connections remain slip
resistant. Therefore, although the as-found pretension was below that
specified under the applicable AISC provisions to provide the full load
carrying capacity of the bolt, it was adequate to meet the design.

Although the actual installed bolt conditions were evaluated and found
to be acceptable, the bolts were brought up to specified pretension in
order to restore margin.

Muclear Steam Supply System (NSSS) Joints

An engineering evaluation was performed to assess the adequacy of
as-found bolt pretension in the NSSS supports. The engineering
evaluation shows that the as-found bolt pretension is adequate to
preclude separation of connections under tension, and slip of friction
type connections loaded in shear. Therefore, although the as-found
pretension is below that specified under the applicable AISC provisions,
it is adequate to meet the design.



CORRECTIVE ACTION TAKEN TO AVOID FURTHER VIOLATION
Structual Steel Connections

Although certain installation and inspection requirements were translated
into the contractor's procedure, the following enhancement has been made
to the procedure.

Blount Brothers Work Procedure Mumber 21 has been revised to clarify the
installation requirements of high strength bolts by the turn-of-nut
method. Snug tightening shall progress from the most rigid part of the
connection to the free edges, and then bolts of the connection shall be
retightened in a similar manner as necessary until all bolts are
snugtight and the connection is compacted.

NSSS Joints

Although certain installation and inspection requirements were
tranriated into contractor's procedures, the following enhancements have
been made to the procedure for installation of NSSS support bolts
requiring pretension.

(1) Hunter Procedure SIP 4.001, "Bolted Connections”, has been revised
to define snugtight as 15% of the torque required to achieve the
final pretension. This definition of snugtight will be used for
future work on NSSS support high strength bolting.

(2) Connections which employ shims in the connected parts have been
evaluated for their ability to achieve the required bolt pretension
when tightened using turn-of-the-nut method. Where turn-of-the-nut
method may not achieve the required pretension due to compressibi-
lity of shims between the connected parts, the calibrated wrench
method has been specified.

DATE WHEN FULL COMPLIANCE WILL BE ACHIEVED

The engineering evaluations of the as-found condition of the
structural steel connections and the NSSS joints were completed October 23,
1985.

The accessible bolts in the twenty-nine structural steel
connections were retightened by October 14, 1985.

Hunter Procedure SIP 4.001 was revised on October 15, 1985 and

approved on January 9, 1986. Blount Brothers Work Procedure No. 21 was
revised on November 13, 1985 and approved on January 5, 1986.
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VIOLATION lc

10 CFR 50, Appendix B, Criterion III as implemented by Commonwealth
Edison Company (CECo) Quality Assurance Manual (QAM), Quality Requirement No.
3.0, requires that measures shall be established to assure that applicable
regulatory requirements and design basis are correctly translated into
specifications, drawings, procedures, and instructions.

Contrary to the above, at the time of this inspection, the licensee's
program was not adequately implemented in that during the inspection, concrete
expansion anchors were found which did not meet the required bolt diameter
embedment depth. It could not be shown that emb:dment length requirements
for concrete expansion anchors as specified in the concrete expansion anchor
qualification report had been translated into appropriate installation and
inspection procedures.

The Standard Specification for Concrete Expansion Anchor wWork, Form
BY/BR/CEA, provides the installation and inspection requirements for concrete
expansion anchors. Within this document is Figure 38-6, copy attached, which
shows the embedded length (L,) measured from the surface of the concrete to
the bottom of the expansion ring. The qualification report for concrete
expansion anchors is entitled, "Report on Static, Dynamic and Relaxation
Testing of Expansion Anchors in Response to NRC IE Bulletin 79-02", dated
July 20, 1981. We extracted two pages from Chapter III of this report, copy
attached, which show the embedded length (l,,) measured from the surface of
the concrete to the bottom of the expansion ring. This consistertly defines
the embedded lengtn.

The inspection to verify embedded length is a measurement of the
projection of the anchor beyond the concrete in the installed position.
Subtracting this measurement from the total anchor length establishes the
embedded length. The installed position is defined as being after the anchor
has been set by applying an installation torque. As the torque is applied,
the anchor slips slightly, pushing the expansion ring outward to produce the
wedging force between the ring and concrete. During this setting action, it
is assumed that the ring remains stationary as the back of the anchor
approaches the expansion ring. The inspection for the embedded length is
therefore, consistent with the qualification report.

Based on the foregoing, we believe embedment length requirements
were properly translated into appropriate installation and inspection
procedures. We are not aware of any concrete expansion anchors found during
the CAT inspection that did not meet the required embedment length. We
request the NRC to reconsider whether this is an example of violation of 10
CFR 50, Appendix B, Criterion III.




SNLh R J SARGENT & LUNDY oL
ATTACHMENT 1 ENGINEERS
CuiCAaGO

TABLE 38-2

MINIMUM EMBEDDED LENGTH, SPACING AND EDGE DISTANCE
FOR EXPANSION ANCHOFS

Nominal Minimum Embedded Minimum Spaciny Minimum Edpe Distance
Bolt Leneth ® (inches) (inches)

Diameter (inches) (s)

(inch) (Le)

3/8 3 h.3 5 5 &
1/2 A 3 7 .8
5/8 5 7.3 RS 4.2%
e ’ s 10 5

1 8 12 13 6.5

*Minus 1/16" tolerance is allowed.
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ATTACHMENT 2

TEZST SPECIMENS

CRAFTIFR III - MATERIALS ALD

EXPAMSION SNCHONS

Descrintion of Carerie Tv~cs. In this experirental prograz,

four generic typcs of expansion znchors have been investigated. The

gencric types are classified Into the following catagories: wedge,

sleeve, self-drilling and drop=in.

All the generiz types listed above achieve lcad carrying

capacity when erbcdded by having a weds: rmechanisx located at the

bottom of the anclor. The wedge is expandud sgainst the side walls
of the emsci-:n: hale during the installatlon procedure. Figure 3.3

shows tha four zeneric types cf enchors that vere tested and alco

fdentifics the ranufacturer of the specilic type investigated.

- TI——
: For each anchior, the enbedrment depts lLias consistently been

i =Y
ng raterial te

—

defined 25 the discence from the surface of the e-bedd:

the botto= 2f the expanding pare. Taerefcre, in tha case of the wedge

SIS

- -

and sleevs type anchorr, the distance siow the end vf the ancher to tac

2iag zazerazl does wol repiesent the erhedrent ceptu

4 -
-ty -—-ts

:: LA

gurfsze ¢f the L.wel

The exszsrmaat cop.h is deliaed ¢n Fig. 3.1, For the secif-drilling 2

| w—

-
—. -

drop-in type expansion anchors, thz essedrent depth is typically taken

o

Thic assumes that the anclier is

as the length ef the anchor shells

R ey

flush with the erbedding suriace.
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VIOLATION 2

10 CFR 50, Appendix B, Criterion VII, as implemented by CECo QAM,
Quality Requirement No. 7.0, requires measures shall be established to
assure that purchased material, equipment, and services conform to the
procurement documents.

Contrary to the above, at the time of this inspection, the NRC CAT
inspectors found several deficiencies in vendor supplied components. The
deficiencies included: radiographic film stored by the component supplier
in an off-site facility were not retrievable.

CORRECTIVE ACTION TAKEN AND RESULTS ACHIEVED

This violation involves the radiographs for the Unit 2 component
cooling surge tank and volume control tank. The component cooling surge
tank was fabricated, inspected, tested and shipped from the Westinghouse
Orange Plant. Radiography was required and performed in accordance with
ASME Section III Class 3 requirements. This product line was transferred to
other Westinghouse facilities and Westinghouse considers the radiographic
films for this tank to be lost in transit between facilities.

Although the actual radiographs are not available, the original
radiograph procedures, shooting sketches, and reader sheets which document
the performance and acceptance of the radiography are availatle. The reader
sheets are permanent records which can be copied and do not degrade with
time.

With respect to radiographs for the volume control tank,
Westinghouse has confirmed that these films are present in their respective
storage locations.

Since the radiographs for the component cooling surge tank are not
retrievable, the Westinghouse Product Assurance Department conducted an
inventory of the radiographs for Byron/Braidwood equipment for which they
are responsible. The results of the inventory indicate that all radiographs
that are required by Westinghouse quality release are either in the
Westinghouse storage facility or in their vendors' storage facilities with
the exception of the component cooling surge tank.

CORRECTIVE ACTION TAKEN TO AVOID FURTHER VIOLATION

Commonwealth Edison's Quality Assurance Department has added
radiograph retrievability as a quality element in their next scheduled audit
of Westinghouse.

DATE WHEN FULL COMPLIANCE WILL BE ACHIEVED

The Westinghouse inventory was completed October 18, 1985,

1155K



VIOLATION 2 (Cont'd)

10 CFR 50, Appendix B, Criterion VII, as implemented by CECo QAM,
Quality Requirement No. 7.0, requires measures shall be established to
assure that purchased material, equipment, and services conform to the
procurement documents.

Contrary to the above, at the time of this inspection, the NRC CAT
inspectors found several deficiencies in vendor supplied components. The
deficiencies included: undersized welds were identified on tanks and heat

exchangers.

CORRECTIVE ACTION TAKEN AND RESULTS ACHIEVED

Prior tc the CAT inspection, undersized welds were identified by
Commonwealth Edison on ten tanks and pressure vessels as a result of a
walkdown performed in response to NRC Information Notice 85-33. Three
Commonwealth Edison nonconformance reports (NCR's) were issued to track
resolution of these deficiencies. These NCR's were evaluated by the Project
Engineering Department and the equipment vendors and the as-found condition
of the components was found acceptable.

During the CAT inspection, NRC inspectors identified additional
tanks and pressure vessels with undersized welds. Hunter Corp. NR 1148 was
issued to address these items and is currently under evaluation by Sargent &
Lundy.

CORFECTIVE ACTION TAKEN TO AVOID FURTHER VIOLATION

Although the undersized welds which have been identified thus far
have been found to not be design significant, approximately 20 other
potentially affected tanks and pressure vessels have been inspected and
deficiencies which were identified have been included into the scope of NR
1148. The welds in approximately six additional potentially affected tanks
are not optimally accessible at this stage of construction. If the results
of the engineering evaluation of the other components in NR 1148 indicate
that there are no undersized welds of design signifi:ance, we do not believe
any further inspection effort is warranted.

DATE WHEN FULL COMPLIANCE WILL BE ACHIEVED

The engineering disposition of Hunter Corp. NR 1148 is expected to
be complete by June 30, 1986.




VIOLATION 2 (Cont'd)

10 CFR 50, Appendix B, Criterion VII, as implemented by CECo QAM,
Quality Requirement No. 7.0, requires measures shall be established to assure
that purchased material, equipment, and services conform to the procurement
documents.

Contrary to the above, at the time of this inspection, the NRC CAT
inspectors found several deficiencies in vendor supplied components. The
deficiencies included: various vendor radiographs did not have complete
weld coverage or did not show the required weld quality.

This response addresses the eight notes of Table IV-6 discussed on
pages IV-21 and IV-22 of the CAT Inspection Report.

Note 1

The film packet for one of the welds which should have contained film to:
five intervals, contained film for only two intervals. The missing film
for the other three intervals was later found and was reviewed with no
problems identified.

The film packet noted was previously transferred to the station vault
from the Quality Assurance Department and during the station's indexing
and boxing of the film, the film was divided and separated. This
separation of documents was corrected during the CAT inspection and the
complete set of film was reviewed and found acceptable by the CAT
inspector. We believe we have demonstrated the required documents are
retrievable and this item should not be considered as an example of
violation of 10 CFR 50, Appendix B, Criterion VII.

Note 2

The reader sheets with the film indicated that this film was for
Braidwood components. Further investigation of documentation indicated
that the items had originally been scheduled for Braidwood but had later
been transferred to Byron.

Procurement specifications for Byron and Braidwood Stations are common
documents. Materials and components which are procured under these
common specifications are usable at either station. This component was
originally planned for installation at Braidwood Station, but was
subsequently transferred to Byron and installed. Transferring components
from one site to the other is a common, acceptable practice. The transfer
of this component from Braidwood to Byron was properly documented by
Sargent & Lundy prior to the CAT inspection. A review of the reader
sheets and associated film for this component indicated the weld's
identification numbers and weld quality were acceptable. Therefore, we
do not consider this item to be an example of violation of 10 CFR 50,
Appendix B, Criterion VII and request the NRC to reconsider their
disposition of this item.



Note 3

Reader sheets for weld WT 8549-64 were not in that packet but were found
in film packet for weld WT 2158-64.

A review of this item indicated that the reader sheet was inadvertently
placed in the different packet (box). The radiographs are indexed by
Sargent & Lundy transmittal numbers which, generally, list several
different welds. Occasionally, it is not physically feasible to store
all the radiographs and associated documentation in the same box.
Therefore, when the CAT inspector requested s random sample of film
associated with certain specifications, one box was provided. To
preserve the randomness of the sample, the box selected was not reviewed
to determine if the reader sheet was contained within the box prior to
being presented to the CAT inspector. If the box would have been
screened by plant personnel prior to being presented to the inspector,
the misplaced reader sheet would have been in~luded with the box
selected. Therefore, we believe this item should not be considered an
example of violation of 10 CFR 50, Appendix B, Criterion VII and request
the NRC to reconsider their disposition of this item.

Note 4 (1st Paragraph)

Circumferential seam 1Al-6 showed added weld metal on interval A-B dated
June 20, 1977, however the added metal does not show in interval M-A
dated June 23, 1977. CECo reviewed the film and returned it supposedly
in proper order. However, due to two different identifications on the
film, it was impossible to tell whether one or two welds were represented
by these film. Subsequently, CECo determined that the film actually

were from only one weld, and that further repair in the M-A interval
accounted for the difference in appearance of the two weld intervals.

RESPONSE

During the radiographic review, it appeared to the CAT inspector that
weld metal was added subsequent to the initial acceptance of the weld.
However, the proper indexing of the film package by plant personnel
clearly demonstrated the sequence of repairs and resolved the inspector's
concern. We do not consider this item to be an example of violation of
10 CFR 50, Appendix B, Criterion VII and request the WRC to recon ider
their disposition of this item.

Note 4 (2nd Paragraph)

On weld 1A1-1 (Job 2) interval 11-12 a linear indication, possibly @
crack, was noted. CECo then did an ultrasonic examination of the area.

However, the performed examination was & longitudinal examination and is
not acceptable for this type and location of indication. An NCR is
being written. This indication is in vessel 1CS01T (Byron 1).




CORRECTIVE ACTION TAKEN AND RESULTS ACHIEVED

This tank is a Unit 1 component and therefore, Action Item Record
#6-85-351 was written to track resolution of this issue. The weld was re-
radiographed, surface buffed and again re-radiographed. The indication was
a surface condition, not a crack, which was removed during the buffing. The
aforementioned repair film was subsequently reviewed by NRC Region III
Inspector K. D. Ward and found acceptable.

[ v

We believe the presence or absence of this indication was a matter
of judgment by Level III interpreters. As a conservative measure, the weld
was re-radiographed and the indication was removed. Based on the large
number of radiograph films that were reviewed by the CAT and found acceptable
(approximately 1980), we do not believe any further action is warranted.

DATE WHEN FULL COMPLIANCE WILL BE ACHIEVED

The second re-radiograph, which showed the surface condition was
removed, was completed on November 5, 1985,

Note 4 (3rd Paragraph)

In vessel Hl tank 2 weid 3A'-1 interval F-G at the end of the seam in
the transverse weld, an indication was noted. However, when the film of
the transverse weld were Jocated they showed no indication of a problem
in the area mentioned.

The radiographing of the transverse weld was performed subsequent to the
seam weld radiograph and no indication was noted in the transverse

weld. The indication was considered a surface condition and was removed
prior to radiographing the transverse weld. This is an acceptable
practice and we do not consider this item to be an example of violation
of 10 CFR S0, Appendix B, Criterion VII. Therefore, we request the NRC
to reconsider their disposition of this item.

Note 5

When the film was submitted, the reader sheets were so faint that it was
impossible to read them. Subsequently, the original sheets in the QA
file were produced and the film was read. No problems were noted.



The onsite copy of the reader sheet for this film was reproduced from a
document which was faintly printed. A better copy was made from the
original reader sheets used for the initial review and acceptance by

Sargent & Lundy. This legible copy was reviewed by the CAT inspector and

found acceptable. We do not consider this item to be an example of
violation of 10 CFR 50, Appendix B, Criterion VII and therefore request
the NRC to reconsider their disposition of this item.

Note 6

A 3/8 inch slag line was noted in the 2-3 interval. After reviewing the

receiving and issuing documents, it was determined that the item had
never been issued to the job for installation.

CORRECTIVE ACTION TAKEN AND RESULTS ACHIEVED

This component was a Unit 1 pipe hanger (M-1RC120115) which was
eliminated from the piping design. Although this hanger was originally
accepted for uvse, elimination of it from the design will prevent it from
being installed.

CORRECTIVE ACTION TAKEN TO AVOID FURTHER VIOLATION

This hanger was the only component supplied by ITT Grinnell which
required a radiographic exam. Therefore, we do not believe any further
action is warranted.

DATE WHEN FULL COMPLIANCE WILL BE ACHIEVED

This component was eliminated from the design on February 15, 1980.

Note 7
Area 3255-A OWK1OD had a linear indication on each of the junction

welds. Area 3244-A-2V2 OWKO7 TVZ had the penetrameter shim into the area

of interest.

These two components are non-safety related tanks. Furthermore, we
believe these concerns resulted from a subjective judgment invoiving
interpretation of radiographs. These radiographs were originally

reviewed by a Sargent & Lundy Level III interpreter and found acceptable.

In response to this concern identified during the CAT inspection, the



radiographs were re-evaluated by Sargent & Lundy's Level III

interpreter. With respect to tank OWK10D, the linear indication is
considered to be a 1/4" long weld surface contour and is acceptable. The
penetrameter shim in tank OWXO’ is along the toe of the weld and does not
impair the diagnostic capabilities of the radiograph. This is also
considered acceptable. Therefore, we do not consider these items to be
an example of violation of 10 CFR 50, Appendix B, Criterion VII and
request the NRC to reconsider their disposition of these items.

Note 8

4501-9, weld 147 A-B, had an unacceptable slag line at Station A and the
belt numbers appear to be inside the area of interest. Six welds did not
have full coverage. The welds were identified as: 4901-9, - weld 103
G-H, weld 116 A-B, weld 160 G-H; 4901-10 - welds 147 A-B and 160 G-H; and
4902, weld 75 B-C. 1Item 4901-1D, weld 103 G-H, also 4id not have full
coverage and there was a linear indication extending into the uncovered
area

With the aid of additional drawings incorporated into an approved
Engineering Change Notice (ECN) that was not available at the time of the
CAT inspection, it can be demonstrated that the slag line and belt
numbers discussed above are located in the base metal. The slag
inclusion was actually a surface blemish caused during the final surface
preparation. This additional information was used by Sargent & Lundy
during their initial review of the radiographs and was found acceptable
The additional drawings also demonstrate that the radiographs obtained
the required coverage of the area of interest. The ECN and radiographs
were subsequeitly reviewed by WRC Region III Inspector K. D. Ward and
found acceptable. Therefore, we do not consider these concerns to be an
example of violation of 10 CFR 50, Appendix B, Criterion VII and request
the NRC tc reconsider their disposition of these items.
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VIOLATION 2 (Cont'd)

10 CFR 50, Appendix B, Criterion VII, as implemented by CECo QAM,
Quality Requirement No. 7.0, requires measures shall be established to assure
that purchased material, equipment, and services conform to the procurement
documents.

Contrary to the above, at the time of this inspection, the NRC CAT
inspectors found several deficiencies in vendor supplied components. The
deficiencies included: fasteners for various components (large pump-motor
assemblies, battery racks, switchgear, other electrical equipment, and HVAC
equipment) were not of the material required by specifications or drawings.

CORRECTIVE ACTION TAKEN AND RESULTS ACHIEVED
Large Pump-Motor Assemblies

Commonwealth Edison non-conformance report (NCR) F-1014 was issued to
track resolution of the discrepancies regarding assembly and mounting
bolts for large vendor supplied pump-motor assemblies. Sargent & Lundy
and Westinghouse have reviewed the NCR and evaluated the installations
where the as-found bolting either differed from specifications in design
documents or could not be shown to meet the design specifications. Their
conclusions are that the as-found bolting meets or exceeds the strength
requirements intended by the design specifications, except for the motor-
to-base bolts on the non-safety related positive displacement charging
pump (2CVO2P). PFurther analysis is necessary to determine the
acceptability of the motor end-to-pump base bolts on the RHR pumps
(2RHOLPA and 2RHOLPB) and the motor-to-skid bolts on centrifugal charging
pump 2CVOL1PB.

The motor-to-base bolts on pump 2CVO2P will be replaced with bolts which
can be shown to meet design specifications. If the analyses of t' motor
end-to-pump base bolts on pumps 2RHOLPA and 2RHOLPB and the motor-to-skid
bolts on pump 2CVOLPB do not yield acceptable results, these bolts will
also be replaced.

ASTM A30) Bolts for Electrical and MVAC Equipment

This issue concerns the installation of unmarked bolts in varicus
components whose design requirements call for ASTM A307 bolts. The issue
has been categorized into two subgroups: (1) unmarked bolts which were
site procured and installed by site contractors; and (2) unmarked bolts
provided with vendor supplied equipment. Commonwealth Edison issued
NCR's F-1001 end F-1012 to sddress these subgroups, respectively.

As a result of these NCR's, & sampling plan has been devised to perform a
Brinnell hardness test on unmarked bolts in a random selection of
equipment in both subgroups. The correlation of Brinnell hardness to
tensile strength will be used to establish the acceptance bdasis for the
unmarked bolts.

All samples have been taken and the data has been evaluated by Sargent &
Lundy. The unmarked bolts have been found acceptable.




CORRECTIVE ACTION TAKEN TO AVOID FURTHER VIOLATION
Large Pump-Motor Assemblies

In October 1982, the Commonwealth Edison Co. Quality Assurance Manual was
revised to require the random inspection of bolting materials in all
fabricated assemblies upon receipt of the equipment to assure compliance
with design drawings. The equipment included in NCR F-1014 was received
prior to 1982.

ASTM A307 Bolts for Electrical and HVAC Equipment

On August 19, 1985, the Byron Project Construction Superintendent issued
a letter to the applicadble onsite contractors concerning NCR F-1001. This
letter directed the contractors to perform a sample inspection during
receipt of future shipments of bolts to verify the bolts are marked per
ASTM A307 requirements.

The revision to the Quality Assurance Manual discussed above also
addresses vendor supplied electrical and MVAC equipment gimilar to the
equipment included in NCR F-1012. The equipment included in NCR F-1012
was received prior to 1982.

DATE WHEN FULL COMPLIANCE WILL BE ACHIEVED
Large Pump-Motor Assemblies

The motor-to-base bolts on pump 2CVO2P will be replaced by May 1, 1986,
The analysis of the motor end-to-pump base bolts on pumps 2RMOLPA and
ZRHOLPP and the motor-to-skid bolts on pump 2CVOLPH will be completed by
March 1, 1986.

ASTM A307 Bolts for Electrical end HVAC Equipment

Sargent & Lundy's evaluation of the Brinnell hardness data from the
sample plan was completed on January 22, 1986. Aa a result of Sargent &
Lundy's evaluation, the aforementioned unmarked bolts were determined to
be acceptable. Commonwealth Edison NCR's F-1001 and Fl012 were closed on
January 24, 1986,
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VIOLATION 3a

10 CFR 50, Appendix B, Criterion X, as implemented by CECo QAM,
Quality Requirement 10.0, requires that a program for inspection of
activities shall be established and executed to verify conformance with
documented instructions, procedures, and drawings for accomplishing the
activities.

Contrary to the above, at the time of this inspection, the licensee's

inspection programs were not effectively implemented in that Unit 2 4160V
switchgear and DC fuse panels were found not to be installed in accordance

with requirements for seismic mounting of Class 1E equipment.

CORRECTIVE ACTION TAKEN AND RESULTS ACHIEVED
4160V Switchgear

Commonwealth Edison nonconformance report (NCR) F-1005 was issued to
document the nonconforming hold down welds on switchgear 2APOSE and
2APOSE.

In addition, two field change requests (FCR's) were written. FCR F-26662
was written to allow revision of the hold down weld design from a four-
sided weld to & two-sided weld. FCR F-26659 was written to allow an
alternate hold down weld design where inspection was deterred due to the
location of the two slots in the rear of the cubicles. These FCR's were
evaluated by Sargent & Lundy and approved.

The nonconforming hold down welds were repaired and reinspected.

BC Fuse Panel

Hatfield Electric Co. Discrepancy Report No. 7373 was issued to address
the mounting weld configuration for DC fuse panel 2DC11J. The mounting
welds were repaired and reworked to meet the weld configuration require-
ments of the specification. This rework was reinspected and found
acceptable.

CORRECTIVE ACTION TAKEN TO AVOID FURTHER VIOLATION

As a result of a stop work order regarding installation of
electrical equipment that was issued in December, 1980, the installation and
inspection practices in this area were significantly enhanced and became more
prescriptive and rigorous. The switchgear and fuse panel discussed in this
violation were installed prior to this overall upgrade to the electrizal
equipment installation process. Therefore, we believe current procedures and
practices should be sufficient to prevent recurrence.



DATE WHEN FULL COMPLIANCE WILL BE ACHIEVEy

NCR F-1005 concerning the hold down welds on switchgear 2APOSE and
2APO6E was closed on December 14, 1985.

Discrepancy Report No. 7373 concerning the mounting weid
configuration for DC fuse panel 2DC11J) was closed on September 9, 1985.
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VIOLATION 3b

10 CFR 50, Appendix B, Criterion X, as implemented by CECo QAM,
Quality Requirement 10.0, requires that a program for inspection of
activities shall be established and executed to verify conformance with
documented instructions, procedures, and drawings for accomplishing the
activities.

Contrary to the above, at the time of this inspection, the licensee's
inspection programs were not effectively implemented in that some Class 1E
electrical raceways have not been installed in accordance with FSAR
commitments for electrical separation.

Commonwealth Edison commitments with regard to electrical separation
are documented in Section 8.3 of the Byron/Braidwood FSAR. These commitments
are supplemented with a description of conformance to NRC Regulatory Guide
1.75 which is documented in Appendix A of the FSAR. Byron's commitment to
Regulatory Guide 1.75 allows for the use of analysis and/or test to justify
separation distances less than those distances specifically stated in Section
8.3 of the FSAR. The use of analysis and/or test to justify electrical
separation distances is also permitted in IEEE Standard 384-1974.

Prior to this CAT inspection, a Sargent & Lundy analysis justifying
"worst case" sepsration distances between safety related and non-safety
related cables was submitted to NRR for review. The specific configuration
which was chosen for a “"worst case” analysis was one in which a separation
distance was established between a safety-related and a non-safety related
cable when one is in free air and the other is in a raceway. The analysis
justified that a separation distance of less than one inch is acceptable
between the cable and the raceway. This analysis was based on a test
performed for Byron Station.

The specific raceways which were identified by the CAT as being in
violation of the FSAR commitments involved installations where either
non-safety related conduits were installed with less than 12" vertical or 3"
horizontal separation from safety related cable tray, or safety related
conduits were installed with less than 12" vertical or 3" horizontal
separation from non-safety related cable tray.

In order to satisfy the CAT inspector's concern for the type of
installations identified, the CAT was presented with Sargent & Lundy
Calculation 4391/Q-15, "Justification of Electrical Separation Distance
Between Safety Related and Non-Safety Related Raceways”. This calculation is
based on the same test report which was submitted to NRR for review and
justifies that separation of less than 12" vertical or 3" horizontal, but
greater than one inch, is acceptable between a safety related conduit and
non-safety related cable tray or bLetween a non-safety related conduit and a
safety related cable tray.



Since Sargent & Lundy Calculation 4391/Q-15, as well as the
calculation previously submitted to NRR, justifies separation of greater than
one inch between safety related and non-safety related cable tray and
conduit, the only specific electrical separation inspection requirement which
is required to be in the electrical contractor's inspection procedures is the
requirement to verify that one inch separation is maintained. Hatfield
Electric Co. Quality Control Procedure 9B has a requirement that specifies one
inch separation between cable tray and conduit installations.

Based on the information provided above, we believe this item would

be more appropriately classified as an Unresolved Item pending the outcome of
NRR's review of the Sargent & Lundy analysis.
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VIOLATION 3¢

10 CFR 50, Appendix B, Criterion X, as implemented by CECo QAM,
Quality Requirement 10.0, requires that a program for inspection of
activities shall be established and executed to verify conformance with
documented instructions, procedures, and drawings for accomplishing tne
activities.

Contrary to the above, at the time of this inspection, the licensee's
inspection programs were not effectively implemented in that some Class 1E
motor operated valve terminations were not accomplished in accordance with
design documents in that wiring configurations did not match those specified
on approved wiring diagrams.

CORRECTIVE ACTION TAKEN AND RESULTS ACHIEVED

As a result of the examples of wiring discrepancies identified
during the CAT inspection, the electrical installation contractor initiated
nonconformance report (NCR) 1697 to address this concern. Twelve valves were
reinspected under this NCR. The as-wired condition in each valve was examined
and it was determined that the valves would perform their design function.
This is because each valve was properly wired in accordance with the control
schematic diagram which is the governing design document. We acknowledge
that in four valves, the wiring was not in accordance with the wiring diagram
for the valve. Since a wiring diagram is also a design document and is used
for QC inspection purposes, the affected wiring diagrams were revised to
reflect the as-wired condition of the four valves.

|

|

|

|
VOID R V ON

Training sessions will be conducted for onsite electrical contractor
inspection personnel to re-emphasize the procedural requirements for
documenting the installation of field changes that affect design documents
issued for construction. 1In addition, training sessions will also be
conducted for appropriate onsite Commonwealth Edison personnel to re-emphasize
the established guidelines and methods for installing and documenting field
changes that affect wiring diagrams issued for construction.

DATE WHEN FULL COMPLIANCE WILL BE ACHIEVED

Revisions to the affected wiring diagrams were initiated on
October 21, 1985. The training sessions discussed above are expected to be
completed by February 21, 1986.



CONSTRUCTION PROGRAM WEAKNESS 1

For two samples of radiographs for ASME components supplied by
Westinghouse (W) and stored in (W) facilities which were requested by the NRC
CAT for review, none were provided. This is indicative of a lack of retriev-
ability for ASME Code required documentation and raises questions whether
code documentation is available for the (W) supplied equipment. 1In addition,
the NRC CAT review of audits by CECo and (W) indicated that audits had not
addressed the area of retrievability of radiographs.

In response to this concern, the Commonwealth Edison Manager of
Projects and the Westinghouse Manager of Commonwealth Edison Projects became
involved. The Westinghouse Product Assurance Department was directed to
conduct an inventory of radiographs for all Byron and Braidwood equipment for
which Westinghouse is responsidble. The results of the inventory indicated
that all radiographs that are required by Westinghouse quality release are
either in the Westinghouse storage facility or in their vendors' storage
facilities with the exception of the component cooling surge tank.
Westinghouse considers these radiographs to be lost, however other documents
related to these radiographs are available which support the acceptance of
the radiography on this tank.

In addition, the Commonwealth Edison Quality Assurance Department
has been directed to add radiograph retrievability as a quality element in
their next scheduled audit of Westinghouse. They will check Westinghouse's
audit activity in this area as well as their ability to retrieve radiographs.

We believe the appropriate level of management attention has been
given to this issue and the actions taken address not only the Byron Project,
but also the Braidwood Project.
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CONSTRUCTION PROGRAM WEAKNESS 2

A significant number of A490 bolts used in structural steel
connections and equipment hold-down applications were found by the NRC CAT to
have less than specified torque values. Some of these connections are
designed to rely on bolt induced clamping forces to carry a portion of the
expected loads.

As this issue was identified during the course of the CAT inspection,
an engineering evaluation of the problem was performed. The evaluation
considered the as-found condition of the affected bolted connections in Unit
2 structural steel and NSSS supports. The results of this evaluation
indicated that the bolted connections found with torque values below the
inspection torque had no design significance.

Since Byron Unit 1 was operating at the time of this inspection,
this concern was further evaluated to determine any potential effect on Unit
1 operation. This was accomplished by applying the as-found torque values of
the bolts in the affected Unit 2 connections to the corresponding bolted
connection in Unit 1. From this evaluation, it was concluded that there
should not be any hardware deficiencies of design significance in Unit 1.

In order to further support this conclusion, a commitment was made
to reinspect the corresponding bolted connections on Unit 1 during the next
scheduled outage. This was accomplished during the October - December, 1985
outage.

The as-found torque values in the corresponding Unit 1 structural
steel bolted connections were similar to those found in Unit 2. The detailed
engineering evaluation of these Unit 1 connections likewise concluded there
was no design significance in the as-found condition. However, the bolts
found to have torque values less than the inspection value were retensioned
to restore margin.

The as-found torque values in the corresponding Unit 1 NSSS support
steel connections were similar to those found in Unit 2, except some of the
Unit 1 bolts exhibited lower as-found torque values than the corresponding
connections in Unit 2. Therefore, all Unit 1 connections of this type were
reinspected. A detailed engineer: .g evaluation of the as-found condition of
all these connections concluded there was no design significence. Nevertheless,
all the bolts found to have torque values less than the inspection value were
retensioned to restore margin.

Based on the discussion above for Unit 1 and the response to Violation
1b concerning Unit 2, we believe the appropriate level of management attention
has been applied to this issue to assure that compleied installations meet
design requirements for bolted connections in structural steel end NSSS
supports.
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CONSTRUCTICN PROGRAM WEAKNESS 3

Examples were found in which the electric wiring for motor operated
valves were not in accordance with approved design drawings. This is of
further concern in that the method used for QC to accept these installations
was through the use of a "speed memo” (which is an uncontrolled document
that does not receive the appropriate design review and approvals). Also in
the electrical area, the foundation mounting welds of several pieces of
Class 1E 4160V switchgear and 125V DC fuse panels were not in accordance
with design requirements.

RESPONSE
Wiring for Motor Operated Valves

A number of motor operated valves identified by CAT inspectors contained
wiring which was not terminated at the termination points identified on
some design drawings. The as-found wiring terminations resulted in
electrical circuitry which was functionally acceptable when compared to
the control schematic diagram. However, the specific details of some
termination points were not per the wiring diagram. These minor discre-

pancies were corrected by revising the wiring diagrams to reflect the
as-wired condition.

During the CAT inspection, an evaluation of the as-found Unit 2 wiring
discrepancies on the corresponding Unit 1 valves resulted in the same
conclusion. The valves would perform their design function. During the
October - December, 1985 Unit 1 outage, the affected valves in Unit 1
were reinspected to confirm this. It was determined that all the
valves' wiring was terminated per the wiring diagram, as well as per the
control schematic diagram.

The "speed memo” discussed above only provides wiring details which
supplement design details shown on wiring diagrams. This memo does not
provide any instructions or details which would result in a valve being
wired such that it would not conform to approved wiring diagrams.

Consequently, there is no requirement to control this memo as a design
document .

Based on the preceeding discussion, we have concluded that the completed
installations of motor operated valves meet design requirements and no
further management attention is warranted.

Mounting of Electrical Panels and Switchgear

As identified in the CAT Inspection Report, deficiencies were observed
by NRC inspectors in hold down welds associated with certain switchgear
units and a fuse panel. The report further stated that similar deficien
cies were previously identified by the licensee on Unit 1 equipment .
These similar Ynit 1 deficiencies had been identified as a result of the
Quality Control Inspector Reinspection Program which was « corrective




Mounting of Electrical Panels and Switchgear (Cont'd) 3

action program executed as a result of NRC Violation 50-454/82-05-19.
That program was executed to verify that inspections performed by
Quality Control Inspectors prior to September, 1982 were valid
inspections. The discrepancies found upon reinspection were evaluated
and found to have no design significance. It was concluded that no
further expansion of the reinspection effort was necessary. Purther to
this activity, as a result of the corrective actions taken in response
to NRC Violation 50-454/80-25, the electrical installation procedures
were revised in the 1981 time frame to be more prescriptive and
detailed. As a result of the foregoing, we judge that no additional
management action is warranted with regard to electrical equipment
mounting and that completed installations in this area meet design
requirements.
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Commonwealth Edison Company

ATTN: Mr. Cordel)l Reed
Vice President

Post Office Box 767

Chicage, IL 60690

Gentlemen:

This refers to the Construction Appraisal Team (CAT) inspection (Report

No. 50-455/85027) conducted by the Office of Inspection and Enforcement on
August 19-J9 and September 9-20, 1985, of activities at Byron Nuclear Power
Station, Unit 2, auttarized by NRC Construction Permit No. CPPR 131.
Inspection Report No. 50-455/85027 was issued November 13, 1985.

activities appeared to be in violation
en response

During this inspection, certain of your
0 requirements, as spec
1$ required.

ram weaknesses that require
Ltention in the Executive 3 ry of Report

- Please address each of these
concerns in your response.

In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of
this letter, the enclosure, and your response to this letter will be placed
in the NRC Public Document Room.

The responses directed by this letter and the accompanying Notice are not
subject to the clearance procedures of the Office of Management and Budget
as required by the Paperwork Reduction Act of 1980, PL 96-511.
We will gladly discuss any questions you have concerning this inspection.
Sincerely,
Charles E. Norelius, Director
Division of Reactor Projects

Enclosure: Notice of Violation

See Attached Distribution




Commonwealth Edison Company

Distribution

cc w/enclosure:

D. L. Farrar, Director
of Nuclear Licensing

V. 1. Schlosser, Project Manager

Gunner Sorensen, Site Project
Superintendent

R. E. Querio, Plant Manager

DCS/RSB (RIDS)

Licensing Fee Management Branch

Resident Inspector, RIII Byron

Resident Inspector, RIII
Braidwood

Phyllis Dunton, Attorney
General's Office, Environmental
Control Division

D. w. Cassel, Jr., Esq.

Diane Chavez, DAARE/SAFE

Steve Lewis, ELD

L. Olshan, NRR LPM

H. S. Taylor, Quality Assurance
Division

December 12, 1985



NOTICE OF VIOLATION

Commonwealth Edison Company Docket No. 50-455
P.0. Box 767 Construction Permit No. CPPR-131
Chicago, IL 60690 -

As a result of the inspection conducted on August 19-30 and September 9-20,
1985, and in accordance with the General Policy and Procedures for NRC
Enforcement Actions, (10 CFR Part 2, Appendix C), the following violations
were identified (Section references are to the detailed portion of Inspection
Report 50-455/85027):

1. 10 CFR 50, Appendix 8, Criterion III as implemented by Commonwealth Edison
Company (CECo) Quality Assurance Manual (QAM), Quality Requirement
No. 3.0, requires that measures shall be established to assure that
applicable regulatory requirements and design basis are correctly
translated into specifications, drawings, procedures, and instructions.

Contrary to the above, at the time of this inspection, the licensee's
program was not adequately implemented in that:

a. Splicing of Class 1E wiring in panels has occurred at Byron Station
contrary to the FSAR commitments to IEEE Standard 420, which
prohibits the use of wiring splices in panels. FSAR commitments had
not been translated into appropriate procedures and design documents.
(Section 11.B.2.b.(6))

Approximately one-third of the total of A490 bolts tested by the NRC
CAT were found to be below the pretension required by AISC.
Installation and inspection requirements had not been translated

into appropriate procedures for high strength bolted connections in
structural stee! and nuclear steam supply system joints which require
pretension in the bolts. (Section V.B.1.b)

During the inspection, concrete expansion anchors were found which

did not meet the reguired bolt diameter embedment depth. It could

not be shown that embedment length requirements for concrete expansion
anchors as specified in the concrete expansion anchor qualification
report had been translated into appropriate installation and
inspection procedures. (Section V.B.2.b)

This is a Severity Level IV violation (Supplement I1I). (455/85027-01)

10 CFR 50, Appendix B, Criterion VII, as implemented by CECo QAM, Quality
Requirements No. 7.0, requires measures shall be established to assure
tnat purchased material, equipment, and services conform to the
procurement documents.




Notice of Violation 2

Contrary to the above, at the time of this inspection, the NRC CAT
inspectors found several deficiencies in vendor supplied components. The
deficiencies included: radiographic film stored by the component
supplier in an off-site facility were not retrievable; undersized welds
were identified on tanks and heat exchangers; various vendor radiographs
did not have complete weld coverage or did not show the required weld
quality; and fasteners for various components (large pump-motor
assemblies, battery racks, switchgear, other electrical equipment, and
HVAC equipment) were not of the material required by specifications or
drawings. (Sections IV.B.11 and VI.B.1.b(2))

This is a Severity Level IV violation (Supplement I11). (455/85027-02)

3. 10 CFR 50, Appendix B, Criterion X, as implemented by CECo QAM, Quality
Requirement 10.0, requires that a program for inspection of activities
shall be established and executed to verify conformance with documented
instructions, procedures, and drawings for accomplishing the activities.

Contrary to the above, at the time of this inspection, the licensee's
inspection programs were not effectively implemented in that:

a. Unit 2 4160V switchgear and DC fuse panels were found not to be
installed in accordance with requirements for seismic mounting of
Class 1E equipment. (Section I11.B.3.b(4) and (6))

b. Some Class 1E electrical raceways have not been installed in
accordance with FSAR commitments for electrical separation.
(Section 11.B.1.b.(1))

c. Some Class 1E motor operated valve terminations were not accomplished
in accordance with design documents in that wiring configurations
did not match those specified on approved wiring diagrams.
(Section 11.B.3.b(8))

This is a Severity Level IV violation (Supplement II). (455/85027-03)

Pursuant to the provisions of 10 CFR 2.201, you are required to submit to this
office within thirty days of the date of this Notice a written statement or
explanation in reply, including for each violation: (1) corrective action
taken and the results achieved;, (2) corrective action to be taken to avoid
further violations; and (3) the date when full compliance will be achieved.
Consideration may be given to extending your response time for good cause shown.

December 12, 1985 6/&.;2:.‘2 77""‘9««.

Dated Charles E. Norelius, Director
Division of Reactor Projects
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Commonwealth Edisor Company " BRANUH

ATTN: Mr. Cordel] Reed
Vice President

P. 0. Box 767

Chicago, IL 60630

Gentlemen:
SUBJECT: CONSTRUCTION APPRAISAL TEAM INSPECTION 50-455/85-27

Enclosed is the report of the Construction Appraisal Team (CAT) inspection
conducted by the Office of Inspection and Enforcement (IE) on August 19-30 and
September 9-20, 1985 at the Byron Unit 2 Station. The Construction Appraisal
Team was composed of members of IE, Region III, and a number of consultants.
The inspection covered constructior activities authorized by NRC Construction
Permit CPPR-131.

This inspection is the thirteenth in a series of construction appraisal
inspections conducted by the Office of Inspection and Enforcement. The
results of these inspections are being used to evaluate the management control
of construction activities and the quality of construction at nuclear plants.

The enclosed report identifies the areas examined during the inspection.
Within these areas, the effort consisted primarily of detailed inspection of
selected hardware subsequent to quality control inspections, a review of
selected portions of your Quality Assurance Program, examination of procedures
and records, and observation of work activities.

Appendix A to this letter is an Executive Summary of the results of this
inspection and of conclusions reached by this office. The NRC CAT noted no
pervasive breakdown in meeting construction requirements in the samples of
installed hardware inspected by the team or in the licensee's project construc-
tion controls for managing the Byron Unit 2 Station.

Deficiencies noted by the NRC CAT indicate that a number of construction
program weaknesses exist which warrant additional management attention. The
more significant areas of concern to the NRC CAT are: (1) the fnability of
Westinghouse to retrieve radiographic film for certain ASME components for
which they had procurement responsibility, (2) a significant number of high
strength structural steel and equipment bolted connections were found not to
have specified torque values, and (3) the inadequate mounting of electrical
panels and switchgear, and the wiring of motor operated valves not in accord-
ance with approved design drawings.

We understand that an evaluation of the findings of this inspection has been
made to determine the effect on Byron Unit 1 operations.




Commonwealth Edison Company November 13, 1985

Appendix B to this letter contains a 1ist of potential enforcement actions
based on the NRC CAT inspection observations. These arc being reviewed by the
Office of Inspection and Enforcement and the NRC Region Il Office for
appropriate action. In addition, Region III will be following your corrective
action for deficiencies identified during this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosures
will be placed in the NRC Public Document Room. No reply to this letter is
required at this time. You will be required to respond to these findings
after a decision is made regarding appropriate enforcement actfon.

Should you have any questions concerning this inspectfon, pleise contact us or
the Region 111 Office.

Sincerely,

L

/m Tay!
v;///ﬂgfice of Inspection and Enforcement
/
Enclosures:

1. Appendix A, Executive Summary
2. Appendix B, Potential Enforcement Actions
3. Inspection report

cc w/enclosures: See next page




Commonwealth Edison Company

cc w/enclosures:

Dennis L. Farrar, Director
of Nuclear Licensing

Commonwealth Edison Company

P.0. Box 767

Chicago, IL 60630

Mr. V. 1. Schlosser
Project Manager
Byron Station

P.0. Box B

Byron, IL 61010

Mr. Gunnar Sorenson

Byron Station

Commonwealth Edison Company
P.0. Box B

Byron, IL 61010

B{;:n Power Station

ATTN: Mr. R. E. Querio
Plant Manajer

P.0. Box B

Byron, IL 61010

Phyllis Dunton

Attorney General's Office
Northern Region

188 W. Randolph Suite 2315
Chicago, IL 60601

Ms. Diane Chavez, DAARE/SAFE
528 Gregory Street
Rockford, 1L 61108

D. W. Cassel, Jr., Esq.
109 N. Deartorn Street
Suite 1300

Chicago, IL 60602

Mr. H. S. Taylor, Head
Quality Assurance Division
Sargent & Lundy Company

55 E. Monroe Street
Chicago, 1! 60603

-3 November 13, 1985

Resident Inspector (Byron Station)
U.S. Nuclear Regulatory Commission
4448 German Church Road '

Byron, IL 61010

Resident Inspector (Braidwood Station)
U.S. Nuclear Regulatory Commission

RR #1, Box 79

Braceville, IL 60407



APPENDIX A

EXECUTIVE SUMMARY

An announced NRC Construction Appraisal Team (CAT) inspection was conducted at
Commonwealth Edison Company's (CECo) Byron Unit 2 Station, during the period
fugust 19-30 and September 9-20, 1985,

QVERALL CONCLUSTONS

Hardware and documentation for construction activities were generally in
accordance with requirements and licensee commitments. However, the NRC CAT
did identify a number of construction program weaknesses, which in most cases,
have resulted in hardware deficiencies that require additional management
attention. These include:

1. For two samples of radiographs for ASME components supplied by Westinghouse
(W) and stored in (W) facilities which were requested by the NRC CAT for
review, none were provided. This is indicative of a lack of retriev-
ability for ASME Code required documentation and raises questions whether
code documentation is available for the (W) supplied equipment., In
addition, the NRC CAT review of audits by CECo and (W) indicated that
audits had not addressed the area of retrievability of radiographs.

A significant number of A490 bolts used in structural steel connections
and equipment hold-down applications were found by the NRC CAT to have
less than specified torque values. Some of these connections are designed
%o ;oly on bolt induced clamping forces to carry a portion of the expected
oads.

Examples were found in which the electric wiring for motor operated valves
were not in accordance with approved design drawings. This is of further
concern in that the method used for QC to accept these installations was
through the use of a "speed memo" (which 1s an uncontrolled document that
does not receive the appropriate design review and approvals). Also in
the electrical area, the foundation mounting welds of several pieces of
Class 1E 4160V switchgear and 125V DC fuse panels were not in accordance
with design requirements.

The fdentified weaknesses require additional management attentfon to assure
that completed installations meet design requirements,

AREAS INSPECTED AND RESULTS

Electrical and Instrumentation Construction

The electrical and instrumentation samples inspected generally met the appli-
cable ﬂosign requirements and installation specifications, However, severa)

discrepancies were identified including some which wil! require additiona!
management attention,




Wiring workmanship deficiencies were observed in several Class 1E components.
Deficiencies included items such as, conductor bend radius, lug orientation and
general configuration of wiring. The most significant concern involved
deficiencies identified in QC accepted wiring for Class 1E valve opera-

tors. In this area over 50% of the sample exhibited wiring configurations
which were not in accordance with approved wiring diagrams. _

Some electrical raceway installations were identified in which the FSAR
criteria for physical separation had not been met. Many of the deficiencies
involved the spatial relationship between Class 1E and non-Class 1E components,
The principal cause was the failure to translate FSAR requirements into
appropriate inspection procedures.

The inspection of several pieces of Unit 2 4160V switchgear and 125V DC fuse
panels indicates that hold-down welds do not meet r quirements. The weld
deficiencies on the switchgear were fdentical to ones which had been found by
the 1icensee on switchgear of Unit 1, but had not been iddressed on Unit 2
components.

nical Construction

Piping, pipe supports/restraints, concrete expansion anchors, and mechanical
equipment were found to be in general conformance to design and installation
requirements.

The finding of undersize welds in structural support members and a relatively
large number of minor discrepancies in the heating, ventilating, and air condi-
tioning (HMVAC) ducts and supports indicates that additional program review and
attention is needed. These areas were previously subjected to reinspection
without complete resolution of these discrepancies.

Welding and Nondestructive Examination

Welding and nondestructive examination activities were generally found to be
conducted in accordance with the governing codes and specifications. However,
a number of examples were identified where completed structural welds in pipe
whip restraints, structural steel and YVAC areas were smaller than specified in
the design drawings. The licensee has performed an engineering evaluation
conccrnin’ these findings and concluded that the welds are structurally
adequate for the intended application.

In the area of vendor supplied tanks and heat exchangers, some were found to
have undersized weld reinforcement in nozzle to shell and manway to shell
Joints.

The NRC CAT inspectors also found radiographs for vendor supplied hardware that
did not have adequate coverage and/or had unacceptable weld quality. In
addition, film requested from the Westinghouse storage facility for review by
the NRC CAT were not provided.

Civil and Structural Construction

In the structura) steel installation area no major hardware deficiencies were
fdentified. However, several minor design drawing deficiencies were identified
and a significant number of high strength bolted connections for structural
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stee]l and equipment supports did not meet inspection torque values. As a
result, connection clamping force requirements were not met.

Reinforced concrete construction in general was adequate. Inconsistencies with
embedment length requirements of concrete expansion anchors exist between the
concrete expansion anchor qualification report and field inspection procedures.
Data was not provided to determine whether sufficient preload exists in expan-
sion anchors for those cases in which washers were not welded to support
baseplates for oversized holes.

Masonry construction and prestressed, post-tensioned tendon fnstallations
were generally acceptable.

Material Traceability and Control

In ral the . ‘terial traceability and control pro,ram was considered to be
satisfactory. 51?n1ficant lack of traceability was found however, for fastener
materials, including assembly and mounting bolts for large vendor supplied
pumps/motors, bolts for battery racks, electrical switchgear and other equip-
ment; and bolts attaching HVAC duct sections.

Design Change Control

Dcsi?n change control was determined to be generally in conformance with
applicable requirements. In this area the most significant finding was the
failure to verify that installations were in accordance to current drawings
when out of date design drawings were identified,

Corrective Action Systems

The licensee's corrective action program was found to be generally acceptable,
except for concerns regarding failure to assure that fasteners of required
materials were furnished with certain vendor supplied equipment, audits failed
to assure that radiographs for welds on certain vendor supplied equipment were
retrievable as required, and failure to provide for effective specification
and control of preventive maintenance, particularly from the time of turnover
for testing until turnover for operation.
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APPENDIX B
POTENTIAL ENFORCEMENT ACTIONS

As a result of the NRC CAT inspection of August 19-30 and September 9-20, 1985,
at Byron Unit 2 Station, the following items are being referred to Region III
as Potential Enforcement Actions. Section references are to the detailed
portion of the inspection report.

1.

10 CFR 50, Appendix B, Criterion III as implemented by Commonwealth
Edison Company (CECo) Quality Assurance Manual! (QAM), Quality Requirement
No. 3.0, requires that measures shall be established to assure that
applicable regulatory requirements and design basis are correctl,
translated into specifications, drawings, procedures and instructions.

Contrary to the above, at the time of thir inspection, the licensee's
program was not adequately implemented in that:

a. Splicing of Class 1€ wiring in panels has occurred at Byron Station
contrary to the FSAR commitments to IEEE Standard 420, which prohi-
bits the use of wiring splices in panels. FSAR commitments had not
been translated into appropriate procedures and design documents.
(Section 11.B.2.b.(6))

b. Approximately one-third of the total of A490 bolts tested by the NRC
CAT were found to be below the pretension required by AISC. Instal-
lation and inspection requirements had not been translated into
approcriate procedures for high strength bol'ted connections in
struct.=2) cteel and nuclear steam supply system joints which require
pretension in the bolts, (Section V.B.1.b)

¢. During the inspection, concrete expansion anchors were found which
did not meet the eight bolt diameter embedment depth. [t could not
be shown that embedment length requirements for concrete expansion
anchors as specified in the concrete expansion anchor qualification
report had been translated into appropriate installation and inspec-
tion procedures. (Section V.B.2.b)

10 CFR 50, Appendix B, Criterion VII, as implemented by CECo QAM, Quality
Requirement No. 7.0, requires measures be established to assure that
purchased equipment and services conform to the procurement documents.

Contrary to the above, at the time of this inspection, the NRC CAT
inspectors found several deficiencies in vendor supplied components. The
deficiencies included: radiographic film stored by the component supplier
in an off-site facility were not retrievable; undersized welds were
fdentified on tanks and heat exchangers; varfous vendor radiographs did
not have complete weld coverage or did not show the required weld quality;
and fasteners for various components (large pump-motor assemblies, battery
racks, switchgear cabinets, other electrical equipment, and HVAC equipment)
were not of the material required by specifications or drawings,

(Sections IV.B.11 and VI.B.1.b.(2))



3.

10 CFR 50, Appendix B, Criterion X, as implemented by CECO QAM, Quality
Requirement 10.0, requires that a program for inspection of activities
be established and executed to verify conformance with documented
instructions, procedures, and drawings for accomplishing the activities.

Contrary to the above, at the time of this inspection, the lilensee's
inspection programs were not effectively implemented in that:

a. Unit 2 4160V switchgear and DC fuse panels were found not to be
installed in accordance with requirements for seismic mounting of
Class 1E equipment. (Section 11.B.3.b.(4) and (6))

b. Some Class 1E electrical raceways have not been installed in accord-
lnc; gigh(rg?n commitments for electrical separation. (Section
xx. . . . l

¢c. Some Class 1E motor operated valve terminations were not accomplished
in accordance with design documents in that wiring configurations did
not nltch(t??so specified on approved wiring diagrams. (Section
11.8.3.b.(8
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I.

INSPECTION SCOPE AND OBJECTIVES

The objective of this inspection was to evaluate the adequacy of construc-
tion at the Byron Unit 2 Station. This objective was accomp ished through
review of the construction program, evaluation of project construction
controls, and review of selected portions of the Quality Assurance
Program, with emphasis on the installed hardware in the field. The scope
and significance of identified problems were also determined. -

Within the areas examined, the inspection consisted of a detailed examina-
tion of selected hardware subsequent to quality control inspections, a
selective examination of procedures and representative records, and
limited observation of in-process work,

For each of the areas inspected, the following was determined:

. Were project constructfon controls adequate to assure quality
construction?

X Nas the hardware or product fabricated or installed as designed?

e Were quality verifications performed during the work process with
app’ cable hold points?

. Was there adequate documentation to determine the acceptability of
installed hardware or product?

» Are systems turned over to the startup organization in operable
condition and are they being properly maintained?



ELECTRICAL AND INSTRUMENTATION CONSTRUCTION

A

Objective

The primary objective of the appraisal of electrical and instrumentation
construction was to determine whether Class 1E components and systems
were installed in accordance with regulatory requirements, Safety
Analysis Report (SAR) commitments and approved vendor and construction
specifications and drawings. Additional objectives were to determine
whether procedures, instructions and drawings used to accomplish
construction activities were adequate and whether quality related
records accurately reflect the completed work.

i ion

Within the broad categories of electrical and instrumentation construc-
tion, attention was given to several specific areas. These included
electrical cable, raceways and raceway supports, electrical equipment,
and instrumentation cable and components. Additionally, an examination
of components which comprise a selected process system was accomp!ished.

A number of documents were generated by the licensee to record
individua! observations of the NRC Construction Appraisal Team (CAT)
1n:7¢ctorn. these are referenced directly in the discussions that
follow.

s B ] rical R nstallation

a. n fon

Fifty-seven segments of installed Class 1f cable tray representing

a total length of about 1,100 feet, were selected from various

plant areas for detalled examination by the NRC CAT inspectors.
These segments were inspected for compliance to requirements
relative to routing, location, separation, support spacing and
configuration, fdentification, protection and physical loading.
Additionally, 24 runs of installed conduit, with an aggregate length
of about 850 feet, were inspected for comp!iance to specified
requirements such as routing, location, separation, bend radif,
support spacing and associated fittings.

Over 25 raceway supports were examined in detall for such Ttems as
location, material, anchor spacing, weld quality, bolt torque and
installed configuration. Also examined were over 120 concrete
expansion anchors.

See Table 11-1 for a Visting of cable tray, conduit and raceway
support samples.

The following documents provided the bas'c acceptance criteria for
the inspection:

® Sargent & Lundy (S&L) Specification F-2790, "Electrical Installa-
tion Work Byron Station = Units 1 and 2." Amendment 46
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® Matfield Electric Company (MECo) Quolity Control Procedure 9A,

“"Class 1 Cable Pan Manger Installation,” Revision 13.

® MECo suolity Control Procedure 98, "Class I Cable Pan Installa-

tion," Revision 15,

® MECo Quality Control Procedure 20, "Class | Exposed Conduit

System Installation," Revision 14,

® S&L "Standard Specification for Concrete Expansion Anchor Work,"

Revision 6.
fon F
In the area of electrical raceway, the NRC CAT inspectors observed

that, in ’onorot. Class 1E raceway installations were in accordance
with applic

as material type, location, fdentification and installed configura-
tion were found to be as shown on approved construction drawings.
However, several design and/or construction deficiencies were

able design criteria. Quality attributes such

fdentified and are discussed below.

(1) Raceway Separation

The Byron Station Final Safety Analysis Report (FSAR) Section
8.3.1.4.2 "Physical Separation Criteria" provides the basic
criteria for acceptable raceway and cable installations. This
FSAR section describes commitments for physical arrangement of
raceways pertaining to the requirements of Regulatory Guide
(RG) 1.75 for independence of redundant systems.

In general, these FSAR criteria specify the physical separation
that must be maintained between components of redundant
electrical divisions. Additionally, separation 1s required
between components performing Class 1f and non-Class 1If
functions.

The NRC CAT examination of electrical raceways indicates that a
number of installations are not in accordance with the FSAR
requirements. See Table 112 for a listing of specific raceway
separation deficlencies.

Many of the deficiencies identified involve the spatial
relationship between Class 1E and non-Class 1E components,

and are the result of a fallure to translate relevant FSAR
requirements into contractor inspection procedures. The NRC
CAT inspectors reviewed MECo Quality Control Procedure 98,
“Class 1 Cable Pan Installation,” and noted that a requirement
of only 1 inch separation had been specified between cable tray
and conduit installations. This distance s not in accordance
with FSAR requirements which specify 12 inches vertical and 3
inches horizontal separation. Consequently, many raceways
which exhibit lTess than the FSAR required physical separation
had not been identified by inspection personne
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(2)

As a result of this observation the licensee has indicated
that a walkdown will be performed to ensure that deficiencies
are fdentified, Procedure PI-BB-53 will be implemented on a
sampling basis to identify conduit to tray separation deficien-
cles. ftionally, durln!’tho inspection Sargent & Lundy
repared the calculation 4391/19Q-15, "Justification of
lectrical SQ‘crntion Distance Between Safety-Related and
Non-Safety-Related Raceways." This calculation way prepared to
Justify separation distances of less than 12 inches vertica)
and 3 inches horizonta) between Class 1E conduits and non-Class
1€ cable trays or between Class 1E cable trays and non-Class 1E
cgn¢u1tc. This analysis will be presented to N'R for evalua-
tion.

Additiona) deficiencies were fdentified between raceway compo-
nents which exhibited less than 1 inch of sical separa-
tion, Several of these raceways contain cables required for
Unit 1 operation and as such, were installed in the early
stages of Unit 2 construction., A review of more recent
construction activities indicate that separation deficiencies
had been fdentified and documented by inspection personnel.

As a result of these observations the licensee fssued Conduit
Separation Notification Reports CSNF-78 through CSNF-86 to
fdentify and evaluate these conditions.

In summary, the review of construction activities indicates
that quality verification programs have not been adequate to
assure that FSAR commitments relative to electrical separation
have been met, Additionally, recently completed analysis which
provides technica! justification for existing separation
deficiencies will require additional evaluation by the NRC,

lectrical i

With the exception of the specific deficiencies 1isted below
the conduit sample inspected conformed to applicable design and
installation frements relative to such attributes as size,
routing, fdentification and supports. Conformanrce to separa-
tion requirements are discussed in Section I1.8.1.b.(1),
Raceway Separation, above.

Conduit C2R3I452 was found to be missing the required segrega-
tion code marker at 1ts entrance to junction box 2JB417R,

Severa)! damaged flexible conduits were observed which terminate
at cubicle coolers 2VAOISA and 2VAO2SE. The damage to conduit
2VADISA had been previously fdentified :8 the licensee on
DR-7261. MHowever, damage to conduit 2VAO2SE had not been
documented, As & result of this observation Rework Request
6970 and 6971 were 1ssued to correct both deficiencies.

Damaged flexible conduit C2R11A7 was observed at flow trans-

mitter 2F1-415, The licensee subsequently fssued Deficiency
Report (DR)-B015 to document this condition,

113



No other deficiencies were identified in this area.

(3) Raceway Supports

The examination of raceway supports was accomplished for both
conduit and cable tray applications. Attributes such as
Tocation, material type and size, anchor spac!n' welds
(Tocation, size and general quality), and insta fu configura-
tion were found to be in accordance with design requirements.

During the examination of cable trozouupoort:. NRC CAT inspec-
tors identified « loose attachment bolt on a horfzontal member
of support HO60. As a result of this observation CECo has
fnitiated DR-7810 to document and correct this condition.

Cable tray support HO11 contained one spring nut which had
been 1nprogar y installed. The licensee has fssued Rework
Request 07202 to document and correct this condition,

Concrete expansion anchor deficiencies were fdentified on
several raceway supports. These included ftems such as missing
washers on supports WS-32 and WCA-1 and anchors which fatled
:: o;g;g;gatho required torque on support WCA-1 and junction

X .

A?thov,h several deficiencies were identified in this ares,
NRC CAT inspectors consider them to be fsolated and in

general, the installaticn of raceway supports was in accordance
with requirements.

Conclusions

Except as noted, raceway systems have been installed in accordance
with applicable design and installation requirements., Physica!
separation criteria detatled in the licensee's FSAR nhave not beer
maintained in a number of raceway installations., Many of the
deficiencies fdentified involve the spatial relationship between
Class 1f and non<Class 1E components, and are the result of &
fatlure to translate relevant FSAR commitments into contractor
inspection procedures.

However, preliminary discussions with NRR and the results of
recently completed tests and analysis by the licensee indicate that
lesser separation may be acceptable. This matter remains open
pending NRC final review and evaluation,




Electrical Cable Installation

Inspection Scope

The NRC CAT inspectors selected a sample of installed Class 1E
cable runs that had been previously accepted by Qualfty Control (QC)
inspectors. The sample included high voltage, power, control and
instrumentation cabling. For each of the cable runs, physical
inspection was made to ascertain compliance with applicable design
criteria relative to size, type, location/routing, bend radii,
protection, separation, identification and support.

Additionally, the NRC CAT inspectors selected approximately 300
cable ends for examination. These were inspected to applicable
design and installation documents for ftems such as lug size and
type, proper terminal point configuration, correct fdentification
of cable and conductors, proper crimping of lugs or connectors and
absence of insulation or jacket damage. See Table 11-3 for a
Tisting of cable terminations examined.

The following high voltage and power cable, totaling about 1,500
feet, were selected from different systems, electrical trains and

locations:

Cable Tray
2RHO01-P1E 3/C #2 5kv
2RH008-P2E 3/C #2 S5kv
251001-P1E 3/C #2 Sky
2AP288-P1E 3/C S00 MCM
2RCOBS-PLE 3/C #6 600V

The following control cables totaling approximately 1,050 feet were
selected from different systems, electrical trains and locations:

Cable Tray
2RM010-C2E 9/C #14 600V
2M5284-C1E 1/C #4 600V

2M5315-C1E 9/C #14 600V
2RC092-C1E 12/C #14 600V
2RM037-C2€ 12/C #14 600V
251398-C2¢ 1/C #14 600V

The following instrument cable totaling approximately 1,050 feet
were selected from different systems, electrical trains and
locations:




b.

Cable Tray

2RC224-K4R 1 TW PR #16 600V
2RC428-K3R 1 TW PR #16 600V
2RY203-K2R 1 TW PR #16 600V
2RY210-K4R 1 TW PR #16 600V
2RC337-K1R 2 TW PR #16 600V
2RC376-K2R 1 Tw PR #16 600V

The following documents provided the basic acceptance criteria for
the inspection:

S&L Specification F-2790, "Electrical Installation Work Byron
Station - Units 1 and 2," Amendment 46.

HECo Quality Control Procedure 11, "Class 1 Cable Termination and
Splicing," Revision 21.

MECo Quality Control Procedure 10, "Class I Cable Installation,”
Revision 23.

Inspection Findings

(1)

(2)

Routing

In general, the routing of Class 1E cables through design
designated raceway systems was found to be in accordance with
specified criteria. Each of the Class 1E cables examined by
NRC CAT inspectors had been installed in accordance with the
routing detailed on the pul) ticket.

Separation

In general, separation of Class 1E cables was found to be in
accordance with requirements. Several separation deficiencies
were observed in cables and vendor wiring installed inside of
electrical equipment. However, for each of the deficiencies
fdentified the 1icensee had previously initiated the appro-
priate documentation to assure that the condition was subse-
quently evaluated or corrected.

The NRC CAT inspectors reviewed the separation of "Quasi-
safety-related" cables. These are described by Sargent & Lundy
as Class 1E cables which have Leen fdentified with non-Class 1
segregation codes and in some instances have been routed in
non-Class 1E raceways. (Classification and use of "Quasi-
safety-related" cables is discussed in Section 11.8.2.b.(5) of

this report).

Based upon discussions with the licensee, Interface Review
Reports (IRR) are prepared to assure proper separation of
“Quasi-safety-related” cables when they share an equipment
enclosure with Class 1E cables. Cable Separation Criteria
Violations (CSCV) are prepared for "Quasi-safety-related”
cables which share a raceway with Class 1E cables. Mowever,
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(3)

(4)

(%)

NRC CAT inspectors noted that non-Class 1E raceway does not
receive Quality Control inspection, and as such, electrical
separation would not have been verified for the routing of
these "Quasi-safety-related” circuits when routed in non-Class
1E conduits.

NRC CAT inspectors concluded that, additional licénsee
attentioi is required to assure that these cables maintain the
degree of physical separation specified by the FSAR.

See Table II-4 for a listing of "Quasi-safety-related"
cables.

Section I1.B.2.b.(5) “"Cable Identification" of this report
det2ils additional roncerns regarding "Quasi-safety-related"
cables.

Power Cable Spacing and Derating

Byron Station power cable installations have been designed in
accordance with Insulated Power Cable Engineers Association
(IPCFA) publications P-46-426, 1962 "Power Cable Ampacities -
Volume I - Cooper Conductors" and P-54-400, 1972 "Ampacities -
Cables in Open Top Cable Trays." Power cables have been
derated in accordance with the IPCEA standards such that cables
sharing raceways may be in contact.

No deficiencies were identified in this area.

Cable Damage

No specific instances of Class 1E cable damage were identified
during the NRC CAT inspection. However, several Class 1E
cables were observed whose ends had not been taped or sealed
after installation thus exposing conductor ends to the environ-
ment and construction activities. While not a procedural
requirement, NRC CAT inspectors consider this to be a workman-
ship weakness in that the potential for cable damage is
increased when cable ends remain unsealed.

Cable Identification

The identification of Class 1E cable generally conformed to the
applicable requirements and for most of the samples examined
was found to be in accordance with applicable design criteria.
However, one area of deficiency was identified and is discussed
in the following section.

The Byron Station FSAR section 8.3.1.3.4 describes

requirements for cable identification as follows "...Al]l power
control and instrumentation cables are identified by a unique
number of permanent color coded tags... The tags shall be

color coded as in Table 8.3.4, allowing positive
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(6)

identification of safety-related cables." Section 8.3.1.4.3
describas cable segregation codes and specifies that cables
will be segregated based on the following categories:

Engineered Safety Features
Non-Safety-Related

Reactor Trip

Neutron Monitoring
Associated

PTOXDOEmM
LU L B

Section B8.3.1.4.3 states, in part..."Each non-Class 1f cable
which has any part of it's length in a Division 11 (21) or 12
(22) tray, connects to a Class 1E power system, shares an
enclosure with a Class 1E circuit, or is not physically
separated from Class 1E cables by acceptable distance or
barriers, is a division associated cable (Category A)."

During the examination of Class 1E cables NRC CAT inspectors
identified a number of "B" non-safety-related cables which had
been instalied in Class 1 raceways. Subsequent discussions
with the licensee and Sargent & Lundy personnel disclosed that
these were "Quasi-safety-related" cables and were installed in
accordance with design requirements. NRC CAT inspectors were
not able to determine the function of these cables because they
are not defined in the Byron Station FSAR or on approved design
documents. However, based upon discussion with Sargent & Lundy
personnel "Quasi-safety related" cables are cescribed as cables
which are part of a Class 1E circuit, (serving a safety-related
function) and have a portion of their routing in the Turbine
building. Thus, safety-related cables have been identified as
non-safety-related, because they are routed in a Category Il
structure.

NRC CAT inspectors concluded that this method of identification
was not in accordance with the licensee's FSAR commitments
which state that non-safety-related cables sharing an enclosure
with safety-related cables become and are identified as
division associated cable (Category A).

Additional concerns regarding separation of "Quasi-safety-
related" cables are discussed in Section I1.B.2.b.2 of this
report. See Table II-4 for a listing of "Quasi-safety-related"
cables.

As a result of this observation the licensee has proposed an
amendment to the FSAR which would define the function and
handling of these cables.

Terminations

In general, cable termination activities performed by
construction [ 'rsonnel conformed to requirements. However,
several construction deficiencies were identified and are
discussed in the sections which follow.
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Termination of internal wires at terminal point TBR-24 of

panel 2PA02J) are improperly installed, due to spooning of
terminal lugs. Subsequent to this observation the licensee has
issued DR-7856 to document and correct this condition.

The terminal lug on the "Wht" conductor of cable 2IP023 in
panel 2AP02J was observed to be excessively bent at termina)
point TPT-2. As a result of this observation the licensee has
issued DR-7855 to correct this condition.

Insulation on the "B1k" and "Wht" conductors of cable 2FW876
was found cut to the bare conductor at terminal points TBR-1
and TBR-2 of panel 2PA02J. The licensee has issued DR-7854 to
correct this condition.

The "B1k" and "Wht" conductors of cable 2w0203 are landed on

terminal points 32-3 and 32-7 instead of terminal points 33-2
and 33-7 as required on the approved design drawing 2-4054G,

Revision F. Subsequent to this observation the licensee has

issued DR-7857 to document and correct this condition.

Several violations of conductor minimum bend radius require-
ments were observed. These occurred predominantly in panel
wireways, where there was congestion of field installed cable.
Bend radius deficiencies were observed in several Class 1E
panels but occurred frequently in sections of the Main Control
Boards and the Diesel Generator Control panels. As a result of
this observation the licensee issued the following Discrepancy
Reports 7852, 7853, 7858 and 7860.

NRC CAT inspectors concluded, based upon the guantity and
frequency of deficiencies identified that additional licensee
attention will be required in this area to assure that Class 1f
wiring configurations conform to requirements and general
workmanship standards.

During the examination of internal wiring in panel 2PA13J, one
wire with a blue outer jacket was observed. This wire was
physically bundled with other Class 1E wires within the

panel. Further investigation disclosed that this wire is
General Electric type SI58101, which is not qualified for
Class 1E service. As a result of this observation the
licensee initiated the following actions:

- Rework Request 6937 was initiated to replace the
subject wire with a qualified length of wire.

- Analysis IRR-2EF088-1 was presented which justifies the
bundling of this non-1E wire with the 1lE wiring within
this panel.



= Correspondence was produced which instructs field forces
to use only two types of switchboard wire at the Byron
site. These are: Vulkene E-11352-1 (with yellow outer
jacket) which may be used for drain wire extentions; and
Rockbestos Firewall SIS, which shall be used for all
other applications. B

During the course of this inspection, NRC CAT inspectors
found no additional instances of unqualified switchboard wire,
and as such, have determined the above wiring to be an
isolated case.

During the examination of Class 1E cable terminations NRC CAT
inspectors identified numerous :onductors which contained
in-line butt splices. The use of in-line butt splices is not
consistent with the licensee's FSAR commitment to IEEE 420,
which prohibits the use of wiring splices in panels.

As a result of this observation the licensee has proposed an
FSAR amendment to resolve this condition.

The NRC CAT inspectors examined the installation and use of
Raychem heat shrink in Class 1E terminations. During the
inspection several deficiencies were observed and are
discussed below.

NRC CAT inspectors reviewed drawing (6E-2-3503) which
specifies the use of Raychem heat shrink jacket tubing in
Class 1E terminations. The drawing stipulates that use of
this material is qualified by the following note:

“"To obtain the required qualified version of this tubing
the purchase order must state the following:

Raychem type WCSF-U shrinkable sleeve, documentation

to include certification of compliance, (Raychem No.
ENGC-154) certifying that material has been tested to
the requirements of IEEE 323-1574 and 1EEE 383-1974 for
aging, radiation, and local environment, as ‘ndicated
on Raychem reports EDR 2001 and EDR 5019."

NRC CAT inspectors observed that Raychem report EDR 5019 had
tested type WCSF-N heat shrinkable tubing. However, the
WCSF-U tubing specified on drawing (6£-2-3503) had not been
tested by this report.

Discussions with the manufacturer (Raychem) indicates that the
chemical/physical makeup of both WCSF-N and WCSF-U are
identical. However, WCSF-N tubing contains an additional
adhesive which is used to meet the requirements of Section
2.4.3 of I1EEE 383 for environmental seal during LOCA
simulation.
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Based upon these discussions and review of the applicable
portions of IEEE 383 NRC CAT inspectors concluded that Raychem
type WCSF-U tubing was not qualified for LOCA conditions and
as such could not meet the requirements specified on the
licensee's design drawing.

In connection with this issue NRC CAT inspectors reviewed the
Certificate of Compliance provided with WCSF-U type material
and observed that the vendor (Raychem) had certified
qualification per the instructions of the design drawing
mentioned above. Based upon the information and discussions
presented above, NRC CAT inspectors concluded that the
Certificate of Compliance was in error in that, WCSF-U
material does not meet the reguirements of section 2.4.3 of
IEEE 383.

As a result of this observation the licensee has initiated a
design change to correct the wording of the note on drawing
GE=2-3503 and to assure that WCSF-U heat shrinkable sleeve
will be used only as an outer jacket on nuclear qualified
Class 1E terminations.

Additional deficiencies were observed in activities associated
with wiring of Class 1E valve operators. This subject is
discussed in detail is Section I1.B.3.b.(8) of this report.

Conclusions

The identification and routing of some Class 1E cabling ("Quasi-
safety-related) is not in accordance with FSAR commitments to
Regulatory Guide (RG) 1.75 for "Physical Independence of Redundant
Systems."

Increased licensee attention is necessary in the workmanship of
cabling and terminations in that some terminal lugs were improperly
installed, insulation cut, improper termination points, and minimum
bend radius violations. Although each instance was not individually
significant, additional attention is warranted.

The use of in-line butt splices on wiring in electrical panels is
not in acco~dance with FSAR commitments.

Electrical Equipment Installation

Inspection Scope

Approximately 40 pieces of installed or partially installed electri-
cal equipment and associated hardware items were inspected. Samples
were selected based on system function and safety classification.

The following specific electrical components were inspected in
detail:
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(1) Motors

(2)

(3)

(4)

(5)

The installation of five motors and associated hardware was
inspected for such items as location, anchoring, grounding,
identification and protection. The motors inspected were:

Residual Heat Removal Pump Motor 2RHO1PA
Residual Heat Removal Pump Motor 2RHO1PB
Safety Injection Pump Motor 2SI01PA
Aux Feedwater Pump Motor 2AFO1PA
Component Cooling Pump Motor 2CC0o1PB

Electrical Penetration Assemblies

The location, type, mounting and identification of these
penetrations were compared with the installation drawings and
vendor manual.

The following containment penetration assemblies were

inspected:
25102E-2P2E Misc. Power
2NRO1E-2KN Neutron Monitoring
2S104E-2C2E Control
2S103E-2C1E Misc. Control
2LV10E-2K2E ESF Instrumentation

Circuit Breakers

Circuit breakers for the following Class 1E motors were
examined to determine compliance with design and installation
documents for size, type, system interface and maintenance.

Residual Heat Removal Pump Motor (Bus 241 Cub. 19)
Safety Injection Pump Motor (Bus 242 Cub. 19)

The use of circuit breakers with integral undervoltage trip
attachments at this facility was also investigated.

Switchgear and Motor Control Centers

The following switchgear and motor contro)l centers were

inspected:
Motor Control Center 2AP25E - MCC231x2
Motor Control Center 2AP26E - MCC231Xx4
Motor Ccntrol Center 2AP28BE - MCC232x4
4160V Switchgear 2APOSE
4160V Switchgear 2APO6E

Station Batteries and Racks

The 125V battery rooms including the installed batteries,
battery racks and associated equipment were inspected. The
location, mounting, maintenance and environmenta)l control for
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(6)

(7)

(8)

installation of the batteries were compared with the
applicable requirements and quality records.

125v DC Battery 2DCO1EA, 2DCO1EB
125v DC Battery 2DCO2EA, 2DCO2EB

125v DC System Equipment

The following equipment comprising portions of the 125V DC
systems were inspected for compliance to design documents for
such items as location, mounting (welds, concrete anchors and
bolting) and proper configuration.

Battery Charger 20C03E
Battery Charger 2DC04E
DC Distribution Panel 2DCO5E
DC Distribution Panel 20C06E
DC Fuse Pane) 20C11J
NSSS Static Inverter 21P06E

Control Panels

A number of Class 1lE electrical control panels were inspected
for compliance to design requirements for items such as loca-
tion, mounting and type. The panels inspected were:

Main Control Board 2PM06J
Main Control Board 2PMO1)
Diesel Generator Control Panel 2PLO8J
Aux Relay Cabinet 2PA31J
Aux Relay Cabinet 2PA27J
Remote Shutdown Panel 2PL04J

Motor Operated Valves (MOVs)

Five motor operated valves were examined in detail.

2RH8702-A
2RC8001-8
2518808-D
2518809-8
2C5019-8

As the result of deficiencies identified in this area addi-

tional MOVs were inspected and are discussed in the body of the

report.

The following documents provided the basic acceptance criteria for
the inspections:

© S&L Specification F-2790, "Electrical Installation Work Byron
Station - Units 1 and 2," Amendment 46.

® HEC» Quality Cont~ol Procedure 12, "Installation of Class 1E
Equipzent,”" Revision 8.
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® HECo Quality Control Procedure 12A, "Modification of Class 1f
Equipment,” Revision 10.

® S&L “"Standard Specification for Concrete Expansion Anchor
Work" Revision 6.

Inspection Findings

(1)

(2)

(3)

Motors

In general, the installation of Class 1E motors was found to
be in accordance with applicable design documents. Motors
examined were of the size, type and configuration specified
and construction maintenance artivities had heen performed in
accordance with approved procecures. However, deficiencies in
the areas of motor mounting and post-construction maintenance
activities were identified.

Reference Section VI "Material Traceability and Control," for a
detailed discussion of these deficiencies.

Penetrations

Penetrations examined were found to have been installed in
accordance with applicable design documents. Installation
requirements including performance of required maintenance
activities had been accomplished in accordance with approved
construction procedures.

Nc construction or maintenance deficiencies were observed in
this area.

Circuit Breakers

The examination of the Westinghouse type 5S0DHMP350 circuit
breakers indicated that they had been purchased, installed and
maintained in accordance with the applicable design

documents. Important installation attributes such as proper
alignment, main contact penetration and safety interlocks were
verified by physical inspection and review of construction
test records. Maintenance records were also reviewed and
indicate that lubrication and set point verification had been
performed.

NRC CAT inspectors also evaluated licensee initiated actions
and review of NRC Information Notice 83-18 "Failures of the
Undervoltage Trip Function of Reactor Trip System Breakers"
and NRC Generic Letter 83-28 "Required Actions Based on
Generic Implications of Salem ATWS Events." Byron Station
Units 1 & 2 will utilize the Westinghouse type D5-416 breakers
in the Reactor Trip System. Review of supplemental actions to
Generic Letter 83-28 indicates that the licensee will
implement Westinghouse proposed corrective actions and will
ensure that all D5-416 reactor switchgear undervoltage
attachments are replaced with a new design and tested prior to
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(4)

(5)

the fuel load. This work will be controlled by Westinghouse
Field Change Notice (FCN) CBEM 10685.

Switchgear and Motor Control Centers

In general, the installation of Class 1E Motor Control Centers
was found to be in accordance with applicable requirements.
However, examination of the Class 1E 4160V switchgear units
indicates that several construction deficiencies exist.

During the examination of switchgear units 2APOSE and 2APOGE
NRC CAT inspectors observed that hold down welds do not match
the configuration detailed on approved design drawings. Detai)
47 on drawing 0-3391C specifies a four sided weld at each of
six locations per cubicle. Actual field configurations were
found to have welds on only two sides. Additionally, a
detailed examination of these welds indicates in some cases
insufficient weld metal due to gaps between the embed plate and
the equipment sheet metal.

NRC CAT inspectors reviewed the associated QC inspection
records for this equipment and observed that these deficiencies
had not been identified by inspection personnel.

Similar deficiencies were previnusly identified by the licensee
on Unit 1 equipment. However, they had not been reviewed for
impact on relevant Unit 2 equipment.

As a result of this observation the licensee has initiated
CECo Nonconformance Report (NCR) 1669 to document and correct
this condition.

Station Batteries and Racks

The condition of the battery rooms was found to be in good
order, clean and free of debris. Ventilation systems were
installed and in operation. Access to these areas was
controlled by keyed entry, and the appropriate danger signs
had been posted to prohibit smoking or open flames.

The 125V batteries were examined and found to be in good
condition. Maintenance activities were reviewed and, in
general, had been performed in accordance with requirements.
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