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4.1.2

4.2 Damape

The SQN-GCIF report did not address directly the subject of
anchor design or redheed type anchor suitebility for nuclear
plant use. However, the report proved the suitebility and
adequacy of redhead type ccncrete anchors by referencing the
sampling program done in response to NRC OIE Bulletin 79-02.
The positive results of this sempling progrem supported the
adequacy of the TVA Anchor Progrem. In addition, failure
rates of less than two percent were noted during in-process
production tests where TVA General Construction Specification
G-32 acceptance criteria was employed. The reports concluded
by referencing historical information (i.c., construction
pull test date, 79-02 responses and sampling program results)
as additional supportive evidence to the adequacy of
Sequoyah's concrete anchor program.

The WBN-ECIG element report addressed the unsuitability of
redhead type concrete anchors by evaluating the same criteria
reviewed in the NSRS report I-85-440-WBN. Specifically, the
adequacy of TVA General Construction Specification G-32 was
emphasized with respect to the qualification requirements of
redhead type concrete anchors at each plan. site. This
report also referenced nuclear industry experience, and NRC
allowed practices to further support the suitability of
redhead type anchors.

Conclusion

Three independent reviews have been performed, the
findings/conclusions of each being basically the same with
respect to redhead type concrete anchor suitability in
nuclear plant applications. It should be noted that adequacy
of concrete as well as honeycombing is addressed in the
Construction Category, Subcategory Report 10200 and section
4.2.2.3 of this report.

Therefore, this evaluation concludes that this issue can not
be verified as factual.

Plant-Specific Applicability
None

to Concrete/Rebar

4.

2

1

Generic Applicab.lity

Four of the concerns addressed in this issue identify events
or locations that made the concerns generic to other plants.
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4.2.2

Plant-Specific Applicability

The rollowing findings are applicatle to the issue addressed
and apply to all plantg where the issue was evaluated:

The expurgated employee concern fileg for the Ssubject
concerns containeq no additional informatjop Pertinent to
this issye.

A review of IVA Genera) Construc.ion Specification G-32
revealed no rfequirements for the Lluoval of abandoneg
anchors, However, Section 5.2.1.2 of G-32 does allow
abandoned éxpansion shel] anchors to be dry-pccked Or grouted
full. By rendering the abandoned anchor useless, 8llowance
is made for reducing the distance between the abandonegq
anchor and 4 working anchor to the diameter of the hole of
the larger anchor as stateq in Sectiop 3.7.3.6 of G-32,
Furthermore, this sectiop aliows the distance to be reduceq
to one-half the diameter of the hole of the larger anchor ifr
the abandoned anchor ig removed and the hole ig grouted or
dry -packed.

A detailed review of the QTC/ERT investigation
report on concern IN-85-469 02 revealed the
following:

1. It could not be verified that rebar had beep cut

These anchors, gs well as two others ip one of
the baseplutes. were inspected by Nuclear
Service Branch (NSB) personnel ang the plug
(cone expander) depth, thread éngagement gapng
shell surfgce condition were verified gs being
acceptable, Three anchors were Proof testeq and
each was determineq to be acceptable
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2. Further conversation between QTC and th-
concerned individual revealed this to be the
only occurrence of drilling through rebar
without proper documentation in the subject area
that he was aware of.

3. The drilling was performed with the self-drilling
(SSD) shells only, i.e., drill bits wcre not
used to aid in cutting into rebar.

A detailed review of NSRS investigation report
I-85-384-WBN on concern PH-85-003-021 revealed the
following:

A detailed NSRS review of WBN's Rebar Cuts - Books I
and II was performed. These books include design
celculations and marked-up master prints showing cut
rebar locations. The NSRS concluded that OE's
evaluation process was "comprehensive to the uxtent
possible with the information available."

No further action was recommended because the
effects of cutting rebar without engineering
approval had been mitigated by OE's past evaluation
and the present FCR/NCR process.

It was learned by the interviews conducted:

CEU and HEU personnel verified the facts described
in the QTC/ERT investigation report on concern
IN-85-469-002 and the NSRS investigation report
I1-85-384-WBN for concern PH-85-003-021. Also
discussed was concern IN-85-232-001. It was lesarned
that CEU is now and always hcs been responsible for
the evaluation of all rebar demage. While any group
or craft drilling/chipping concrete could
potentially cut or damage rebar, CEU was ultimately
the responsible organization for evaluating and
documenting all cut or dameged rebar. Therefore, if
a8 NCR was required to document cut or damaged rebar,
CEU would have been the unit responsible for
initiating the NCR.
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It wa: learned by reviewing documentation on the
subject issue:

1.

A review of a written, informal document by
Howard Hutchinson, DNE CEB Civil Engineer, dated
April 18, 1986, revealed detailed explanation of
the process employed by DNE to evaluate past and
present rebar cuts. It was stated that DNE
realized documentaticn did not exist for every
instance of cutting or damaging rebar. This was
based on the fact that over the years a very
large amount of drilling and/or chippirg had
been done by seversl differer. crafts. It was
unrealistic to assume that every instance of
drilling/chipping hed been documented. However,
NNE expressed confidence that they were aware of
the majority of damaged/cut rebar since day one
of construction because of the existing
construction records. Further comments were
mede concerning the corservatism in the design
of Category I structures, i.e., the amount of
rebar installed versus the amount of rebar
required to provide complete structural
integrity. DNE's attitude is now and always has
been, "don't cut rebar unless it is absolutely
necessary." Furthermore, all FCR's on
cut/damezed rebar (317) initiated since 1982
have been approved. Only three of 130 NCRs (2.3
percent) initisted to document damaged rebar
since dey one of construction have been
dispositioned such that repair was required.
Final comments were that the rebar cuts or
damage which DNE wes not aware of would be ¢© no
consequence with respect to the cumulative
effects.

A review was performed of a memorandum f-om John
R. Lyons to J. A. McDonald (B26 861027 012)
concerning the NRC's inspection items discussed
for WBN, including SQN Item D4.3-1, "Evaluation
of Structures for Reinforcing Bar Cuts." The
analysis of applicability revealed the following:
* The original calculations for various
structures have not been revised for WBN but
new calculations or technical justification
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3.

has been prepared for all known rebar
cuts/damages. This is documented in the
following manner:

REBAR CUTS, BOOK I, Auxiliary and Associated
Buildings (WBP 830923 027)

REBAR CUTS, BOOK II, Reactor, Control, DG &
ADG Buildings (WBP 830923 028)

REBAR CUTS, BOOK III, Auxiliary and
Associated Buildings (B4l 860425 950)

A review was performed of OE Calculation Package
B41 860522 954 which details a step-by-step
explanation of the program for documenting rebar
cuts and damage. This document outlined the
steps employed by WBN to obtain approval,
document, report and evaluate rebar that had
been or required cutting during the construction
process. Emphasis was placed once again on the
fact that sufficient construction records were
available to document ard evaluate cut and
damaged rebar from construction day one through
mid 1982. However, the cumulative effects had
not been considered. This was verified by the
NRC who performed a detailed review of WBN's
program for cut and damaged rebar in mid 1982.
Therefore, OE employed a complete master set of
prir.cs to detail all cut aad demaged rebar prior
to 1982. The cumulative effects for all cut and
damaged rebar through August of 1983 were
evaluated and calculations were microfilmed as
part of the permanent records.

Criteria were established for evaluating the
structural acceptability of each rebar cut in
Category I reinforced concrete structures.
Acceptance criteria were also escablisheu.
Rebar cuts made after 1982 were and continue to
be fully documented on design drawings by FCR,
ECN or NCR. It should be noted that the one
specific area where the WBN program for
evaluating rebar cuts was deficient prior to
1982 was in determining the “cumulative effects"
of the cuts. Construction documentation and
records existed for cut or demaged 1ebar and
each instance was noted on individual sets of
design drawings by the responsible design
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Conclusion

engineer. However, a "master set" of drawings
for recording each cut or dameged rebar did not
exist. Therefore, the cumulative effect of
individual cuts on a specific structure were not
adequately evaluated. In 1982, either new
calculations or technical justification was
provided for all known rebar cuts.

Existing construction documentation and records
were used to evaluate rebar cuts prior to 1982.
There was sufficient information to establish
the areas where rebar had been cut as well as
the size and orientation of the affected rebar.

* The original calculations for determining
rebar requirements in various structures were
not invalidated due to rebar cuts and
damages. The amounts of rebar supplied
(installed) were compared to the amount
required by the original calculations; the
difference being the surplus amount not
needed in a specific area. This was the
basis for determining the amount of rebar
that could be cut. The cumulative effects of
rebar cuts were also considered in “he
evaluation of rebar cuts or damage.

* All known rebar cuts and rebar damage have
been documented in calculation packages as
well as on the applicable drawings.

Further evaluation revealed that all seismic
Category I structural concrete for both WBN
units had been placed. Therefore, future rebar
cuts should occur only during concrete anchor
installations or modifications to existing
sleeves, penetrations, etc. These facts were
verified with site CEU personnel.

vased o. tho findings for the issue of Damage to Concrete
Rebar, this issue is factual and identifies a problem, but
corrective action for the problem was initiated before the
employee concerns evaluation of this issue was undertaken.
The WBN -rogram for documenting, tracking and evaluating cut
and/or dam.ged rebar has been determined to be fully

adequate.

No further action ls required on this lssue.
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4.2.2.2

Sequoyah Nuclear Plant

It was found by reviewing NSRS Report I-86-120-SQN
and related documents that:

The NSRS sample program of WR 144789 included the
use of a ground fault indicator (GFI) device to
determine if rebar was contacting the SSD anchor
shell. Three anchors were found to be contacting
rebar, one of which appeared to be in an area not
approved for cutting by OE. The NSRS recommendation
(I-86-120-SQN-4) was to recreate rebar sketch sheets
and appropriately document, evaluate and correct the
potentially cut rebar.

The SQN response to this the NSRS recommendation
(memorandum from H. L. Abercrombie to R. P. Denise
dated Mey 30, 1986 on the NSRS Report I-86-120-SQN)
noted that SQN Mechanical Modifications Section had
also inspected the area to determine if any rebar
had, in fact, been cut. The results indicated that
no rebar had been cut or damaged and recreating the
rebar sketches was not justified based on these
results. The reinspection was verified with the SQN
Mechanical Modifications responsibl> engineer wh:
indicated that his reinspection of ti.. identified
areas had been performed using a Geophys..al Survey
Systems instrument which was more accurate ihan the
GFI unit. The Subsurface Interface Radar Sysi.m he
used had provided results which indicated that n»
rebar had been cut or damaged and the unit was
equipped to provide a printout of the .Inspection
results. This evaluation agrees that the results of
the rebar inspection performed by SQN Modifications
was considerably more accurate than the NSRS
inspection which used a GFI unit.

However, this evaluation does not agree with the SQN
response that recreating the rebar sketches is not
justified. The fact that SQN Modifications verified
no rebar was cut or damaged does not justify the
inability of the site to provide the color-coded
sketches which established the areas where rebar
cutting was allowed without written approval by the
Office of Engineering (OE). These sketches (Office
of Civil Engineering sketches I2-11-8-76-0 thru
-16), as a8 minimum, provided documentation for the
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4.2.2.3

areas, if not each specific instance, where rebar
could be cut without written approval. The NSRS
investigation was able to retrieve the memorandum
(R. M. Pierce to G. G. Stack dated September 15,
1976) which transmitted the aforementioned sketches
to the site, but the sketches were not found.
Therefore, this evaluation agrees with the NSRS
report findings that SQN mey, in fact, be in
violation of 10 CFR 50, Appendix B, Criterion XVII
(CATD C011305-SQN-2).

Bellefonte Nuclear Plant

The BLN Employee Concern Investigation Report
revealed that observations of the location (A2 (S),
elevation 610) stipulated by concern BNP QCP
10.35-8-7 showed concrete repairs had been made in
the general vicinity. The investigation report also
stated that BLN's past history has shown & minimum
amount of honeycomb exists in safety-related
structures. When required, it is repaired and
documented as required by BNP-QCP-5.4, "Concrete
Curing and Repairing." It appears that if
unacceptable concrete existed in this area, it has
now been repaired acceptably.

Memorar..um B4l 851028 004 from R. O. Barnett, Chief
Civil Engineer to J. W. Coan, Project Manager, Watts
Ba: Fngineering Project, explained that honeycombing
of concrete is a serious and obvious condition that
is easily identifiable. Smell placing voids and
en-rapped voide are common in concrete placement but
are not considered to be honeycomb and do not affect
the integrity of anchors.

If an anchor was installed adjacent to a seriously
honeycombed area with significantly reduced
strength, the edge of the honeycombed area would
provide inadequate lateral confinement and would
therefore be the same as a free concrete edge.

The corrective action for an anchor instelled next
to honevycombed concrete would be to repair the
concrete according to General Construction
Specification G-2.
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The aforementioned memorandum from R. O Barnett to
J. W. Coan also addresses the affect of an abandoned
anchor with the shell grouted on an adjacent loaded
anchor.

Spacing requirements for abandoned and working
anchors were intended to assure that the confinement
of the anchor would not be significantly affected by
the adjacent hole.

Based on the judgment of engineers with significant
experience in anchor tescing °nd behavior, the
spacing limitation of one clear hole diameter would
provide assurance that anchor performance would not
be degraded.

Some anchcrs that have been abandoned and grouted
may not be easily identified. For this reason, it
is possible that a werking anchor may be installed
closer than the G-32 minimum to an abundoned

anchor. DNE expressed confidence that this would
not significantly affect the capability or operation
of any support or system because: The probability
of this occurrence is low, the reduction in ultimate
anchor capacity would be relatively small, very few
anchors are loaded near the maximum allowable, and a
large conservative factor of safety is applied to
expansion anchor installations.

Interviews ware conducted with cognizant BLN craft
personnel (¢teamfitters, sheet metal workers and
electricians) and the process described below was
found to be used by each craft:

*  When rebar is encountered during the drilling
process, i.e., installation of self-drilling
concrete anchors, work is imnmediately halted.

Drilling is not resumed until the appropriate
quality control or engineering personnel are
contacted and the required inspections,
documentation and/or corrective action(s) are
initiated.
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It should be noted that the Engineering Category,
Subcategory Report 25000 addresses the subject of
Cut Rebar Control from a generic standpoint at BLN.

Conclusion:

This issue is factually accurete, but what it
describes is not a problem. No procedural
violations or conditions adverse to quality were
identificd.

4.3 Testing of Anchors

4.3.1

4.3.2

Generic Applicability

Two of the concerns addressed in this issue (IN-85-285-002
and IN-83-347-007) question the adequacy of the testing
program utilized by TVA for anchorages. Therefore, this
issue was evaluated at all TVA nuclear plants.

Plant-Specific Applicability
4.3.2.1 Watts Bar Nuclear llant

The expurgated employee concern file contained no
additional information.

NCR 2803R was initiated for expansion anchor test
reports for pipe supports not being prepared in
accordance with General Construction Specification
G-32 "Bolt Anchors Set in Hardened Concrete"
(hereafter reterred to as G-32). Responsible
foremen were instructed in advance that their next
normal anchor installation activity would be tested
and would be used as the basis for constructing a
lot. Lots were then constructed by adding supports
to the Attachment C of WBN-QCP-1.14 from that
foreman's progress reports which listed previously
installed supports. The prog.ess reports used may
have been up to two years old.

NCR 2803R was dispositioned by DNE to perform a
random sample of 20 baseplates from the 139 lots
identified. Using the sampling criteria given in
NRC-OIE Bulletin 79-02, perform & 79-02 inspection
on a minimum of four anchors per baseplate. If the
results of this sample was similar to that of the

orig%nal 79-02 sample, no further action would be
required.
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A total of 127 anchors were inspected, 14 of which
did not meet plug depth criteria, 36 did not meet
thread engagement criteria, and seven anchors did
not meet allowable recess/protrusion criteria. The
14 anchors not meeting plug depth were proof load
tested with two anchors failing, giving a 1.57
percent failure rate. These two anchor failures
were corrected according to G-32. Of the 36 anchors
that did not meet thread engagement requirements,
none failed to develop the factored loads (i.e., the
actual load on the anchor including the applicable
factor of safety). There were seven of these
anchors that would not fully develop the anchor
(that is, the required miniium ultimate tensile
strength of the anchor given in G-32). Of the seven
anchors t.at did not meet recess/protrusion
requirements, none failed proof load testing.

The 1.57 percent failure rate of this sample
compared favo-ably to the pull test data for WBN
which documented a 2.92 percent failure rate. Since
the failure rate of this sample was less than two
percent, LNE accepted the ancho.s identified on this
NCR as installed.

NCR 2873R identified 925 pipe supports in the Diesel
Generator Building (DGB) and 435 pipe supports at
the Inteke F'unping Station (1PS) that were not proof
loaded according to G-32.

The NCR was dispositioned by DNE to perform a random
sample of 30 baseplates using the sampling criteria
given in NRC-OIE Bulletin 79-02. Performance of
79-02 inspections on all the anchors in the 30
baseplates was required with a minimum of 100
anchors being inspected for each building. If the
results of this sample were similar to that of the
original #9-02 sample, no further action would be
required.

A total of 281 anchors were tested, 40 of which did
not meet plug depth criteria, 60 anchors did not
meet thread engagement criteria, and 15 anchors did
not meet recess/protrusion criteria. The 40 anchors
that did not meet plug depth requirements were proof
load tested according to G-32 with one anchor
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If any anchor fails this inspection, all anchors
for that baseplate will be inspected. Any
anchor not neeting the acceptance criteria wll
be proof load tested and reset or replaced as
necessary.

Sel ect a quantity of anchors according to G 32
to be proof load tested. If anchors fail proof
load testing, corrective action according to
G 32 shall be taken.

Reactions fromtripod |legs may be delivered as
close to the anchor as desired, if the baseplate
cannot be renoved. |f the baseplate i s renpved.
the normal requirements of G 32 apply.

If the support is not renmoved to perform pull
testing, the baseplate nust be shinmed to assure
that the anchor shell does not contact the
basepl ate while proof |oad testing.

The results of the tests and inspections shall
be mai ntai ned and eval uated i n accordance with
G32. If nore than three anchors from each
successive group of 50 anchors fail proof |oad
test, all remaining anchors inthe lots will be
inspected for plug depth and those not meeting
the requirements of G 32 will be proof |oad
tested. Any anchor that fails proof |oad
testing shall be unacceptable and nust be
corrected according to G 32.

Lots containing new support installations as well as
those previously :nstalled before proof |oad
testing.

These may be handl ed as described above.

If the lot contains only new support
installations, the current requirements of G 32

apply.
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WBN- QCP-1.14 was revised (Revision 9) to incorporate
the disposition of NCR 3747 R Inspections were
perforned as required and the results reflected a 95
percent plus confidence level. Al engineering

craft and inspection personnel involved with
installation and/or inspection of anchors were
formally trained to Revision 9 of WBN QCP-1. 14.

NCR 3747R was then cl osed.

NSRS Report 1-85-657-VBN addressed inadequate

i nspection of expansion shell anchors after
attachment installation. This report nade three
recomrendati ons concerning the inspection of
expansi on shell anchors.

NSRS Recommendation 1-85-657-VBN-01 identified five
itenms of NCR 3747R that were not correctly
incorporated into WBN QCP-1. 14.

The first itemwas that the altered lot definition
was not included inWN QCP-1.14. This definition
was only applicable to anchors installed before
January 25, 1982 that had not been proof | oad
tested. This definition isinWRQCP-I.14

Revi sion 19, Section 6.3.18. 1.

The second item identified wa that Section 6.3.18
of WBN-QCP-1.14 indicated that the disposition of
NCR 3747R was optional rather than required. This
section addresses anchors installed before

January 25, 1982 that had not been proof |oad
tested. This section allows these anchors to be
inspected by requirements that are |ess stringent
than current requirements. Either type Inspection
i s acceptable for anchors of this type.

The third item stated that WBN-QCP-1.14 did not nake
it clear that proof load testing (five percent
mnimum) was required. Section 6.3.18.2 of

VBN- QCP-1. 14, Revision 19, states that a mininum of
25 percent of the anchors on each baseplate nust be
inspected for perpendicularity, plug depth and
recess for anchors installed before January 25 1982
that had not been proof |oad tested. Requirenents
for now anchor installations are given in

Section 6.3.3 of this procedure.
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The fourth itemwas that VBN-QCP-1.14 did not
describe an adequate method for proof |oad testing
of anchors with the attachnent jnstall ed. This
requirement was inRevision 9 of this procedure but
was later omitted. This requirement was added back
to VBN-QCP-1.14 jn Revision 18. No corrective
action was required for past installations due to
inspectors requiring shimmng of the attachnent to
ensure the anchor shells did not bear agai nst the
back of the attachnment, even though it was not a
procedural requirenent.

The fifth itemwas that VBN-QCP-1.14 g not require
addi tional jnspection and testing if nore than three
anchors from a group of 50 anchors failed the proof
test. NCR 6651 was initiated for pi pe supports and
civil features for this deficiency. The affected
lots were reviewed and no group of 50 anchors with
nmore than three failures were found. VBN- QCP-1 . 14
vwas revised (Revision 18) to jncorporate this
requirement.

NSRS Reconmendation |.85-657-\BN-02 reconmmended a
review of electrical and instrunentation i nspection
documentation to determine the extent of supports
that bad received an insufficient nunber of anchor
measurenents (anmininumof 25 percent per plate).
Initiate NCRs and perform j nspections as required.
I't should be noted that pipe support and civil
feature inspection docunmentation uas adequate with
respect to this requirement.

The Instrumentation Engineering Unit initiated

NCR 6649 to document this problem The
investigation required for this NCR reveal ed the
affected lots were for unit one. Accordi ngly,
NCR 6649 was voided and all applicable jnformation
wWas given to the Watts Bar Modifications G oup.

This group initiated NCR W519-P to docunent this
problem as well as the problem of three failures in
each group of 50 anchors. This NCR is still open

(CATD 11300- VBN 05) .
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The Electrical Engineering Unit initiated NCR 6674
to identify lot numbers which did not have the
required inspections perforned. The affected lots
were identified and appropriate inspections were
performed. The NCR was then closed. However, the
deficiency involving three failures in each group of
50 anchors was not included inthis NCR
Furthermore, the disposition of this NCR stated t hat
alist of the affected lots would be included with
the NCR at closure. This was not done. This NCR
also falls under the scope of SCR 6649-S. This SCR
will remain open until the discrepancies found for
NCR 6674 are resolved. (CATD 11300- WBN-03).

NSRS Recomendati on |-85-657-WBN-03 questioned the
justification for testing only five percent of
expansion shell anchors. This was addressed i n NSRS
Report |-85-439-WBN. This report concluded t hat
sanpling per G32 is an acceptable technique
endorsed by industry standards and the NRC in OE
Bul letin 79-02.

NCR 5182 Revision 2 was initiated to docunment 673
anchors for instrument panels that had not been
proof load tested. A total of 106 anchors were
proof |oad tested of the 673 identified, with zero
failures. DNE stated %at this provided adequate
assurance of anchor acceptability and no further
testing was required.

One specific concern was expressed dealing with an
i nproper gauge being used. The perceived probl em

was a 3000 pound gauge was used during a proof Ioad
test which required a proof load of 3:00 pounds.

Hydraul i c Ram and Gauge Calibrations are per f or med
per procedure to identify mninum gauge pressures
that will result inanchors neeting Construction
Specification G 32 requirenents for pull test. Due
to previous problens with achieving m ni num G 32
proof |oads, Hanger QC inspectors, On their
initiative, have been pulling anchors approximately
five percent over the requirement to assure m ni mum
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load i s reached. For the largest SSD anchor
utilized at Watts Bar, a 7/8 inch * S3D, t he

m ni mum gauge pressures needed are 2900 - 2975 psi.
Cogni zant personnel coul d not recal | a case Wwhere
m ni mum required gauge pressure exceeded 3000 psi.
A cursory review of ran/gauge calibration records
confirmed that, since 4000 psi and 5000 psi gauges
are now available, a 7/8" O anchor is routinely

pul led to 3200 pounds to avoid having to use a
different gauge pressure for each ran/gauge

conbi nation. Previously, ram gauge recalibrations
caused anchors to have to be retested. Use of a
3000 pound gauge is acceptable even for a "3200
pound" pull test since 3200 isnot the required
reading, but rather the recommended readi ng.

Anot her specific concern was expressed dealing with
procedures not requiring instrunent panel bolts to
be torqued.

Torquing of bolts inSSDs isnot a requirement in
G 32 or VWBN-QCP-1.14. Torquing requirenents are
detailed only if wedge bolt anchors are installed.
Both G-32 and WBN- QCP-1.14 are specific with respect
to the torquing method to be used for wedge bol ts.
Both G 32 and WBN-QCP-1.14 require all wedge bolts
to be torqued, regardiess of the feature for which
anchorage i s being provided.

The WBN- PMO response to this concern concluded t hat
the subject bolts were installed inaccordance with
applicable G 32 criteria which did n.. require
torquing of the bolts.

Concl usi on

The findings of this evaluation show that this issue
i s factual and presents a problem for which
corrective action has been and isbeing taken as a
result of this enployee concern evaluation. It
shoul d be noted that many problens had been
identified and corrected before this evaluation was
undertaken. Furthermore, this evaluation shows that
sone perceived problens were actual ly

m sunder st andi ngs of standard practices and
procedures.
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4.3.2.2 Sequoyah Nuclear Plant

The SQ\ GCTF Report addressed the subject of this
issue as well as the paraneters of the anchor
installation process. Wth respect to anchor
testing, the report referenced sanpling prograns
performed to satisfy NRC O E Bulletin 79-02 as well
as SSD reinspection and repl acement exercises
initiated as aresult of enployee concern
X1-85-023-001. Al though not specifically referenced
i nthe GCTF report. Nonconformance Report (NCR) 72D
and Nucl ear Regul atory Commission (NCR) inspection

i tem 328/ 78-01-14, along with Enployee Concern

XX- 85-023-001, were the basis for the initiation of
a Special Mintenance Instruction (SRI-2-317-24R2)
to review anchor bolt/baseplate installations for
the SON unit 2 shield building wall.

The report concluded that existing historical
information frompull test data. 79-02 inspections,
and the SM -2-317-24R2 anchor survey produced
results that supported the adequacy of SQN's anchor
installation/inspection program The status of the
open issues addressed by the SON report will be
addressed further inthis section.

The WBN-ECTG El ement Report for Testing of Anchors
did not identify any specific issues generic to
SON.  Specific instances of conditions adverse to
quality (CAQ at VBN were documented and corrected
according to site NCRs. The report identified no
CAQwith respect to the use of sanpling progrant for
proof |oading of SSDs.

A detailed review of the NSRS Investigation Report
1-85-439-WBN was nade to evaluate the issue of us.-.g
sanpling techniques to test SSDs. It was discovered
that all aspects of the NSRS report were applicable
to SQN, except where specific WDN procedires were
referenced. The conclusion of the report indicated
that "determination of adequacy of the anchors based
on sanmpling is an acceptable technique endorsed by
industry standards, TVA procedures and the NRC in
OE Bulletin 79-02." This conclusion was based on a
detailed review of Anerican National Standards

InstitulLe %ANSI) and American Society of Testing and
Materials (ASTM Standards, TVA Design Standards,
and TVA General Construction Specifications.
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The VBN- PMO response to the concern on instrument
panel bolts (IN-85-347-007) was reviewed and
deternined to be generic to SQN with respect to
tightening requirements for bolts inSSDs even
though the response was directed to the concern as
expressed at VBN. The same criterion governing the
tightening of SSD bolts at WBN (CGeneral Construction
Specification G32. section 3.2.5) isapplicable to
SON.  The report concluded that t bi 'subj ect bolts
were installed inaccordance with ,pplicableG32
criteria which did not require torquing of the
bolts. Therefore, no procedu:al violation was
identified. This evaluation agrees with that

det erm nati on.

A detailed review of the DNE response to
recomrendati on 03 of NSRS Investigation Report
1-85-657- \BN was nmde to evaluate the applicability
of defined anchor installation lots at SQN.  TVA
General Construction Specification G32 provides the
procedural criteria for all TVA nuclear plants for
the nunber of anchors selected and the testing
frequency required to prove acceptable anchor
installations. However, G 32 was not intended to
provi de evidence of anchor acceptability based on
individual lot test results. The results of proof
load tests are evaluated monthly by DNE, where they
are categorized by anchor type and size, not by
lot. The defect rate isthen determined for each
group of nchors, and the results provide the neans
for evaluating whether the proof load failure rate
i s acceptable. Afailure rate of greater than five
percent for any group of anchors requires additiona
action(s) and a failure rate close to five percent
requires further evaluation to deternine i f trends
exist. This methodol ogy recognized the high rate of
proof test failures 1nthe SQN unit 2 annulus area
and eventual |y led to identifying the understren3th
surface concrete problem addressed by NCR-72D. It
shoul d also be noted that the statistical sanpling

plan enpl oyed was a reconmended met hod inNRC OE
Bul l etin 79-02.

A revi ew was made of TVA General Construction
Specification G32, R10, KLA 9, R7, and NEAl 10,
R1I0 with the follow ng results:

1. The criterion which addresses the designation of
anchor lots in MA 10 istaken directly from
G 32 and provides adequate definition and
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description of anchor installation lots. Thi's
review al so deternined that no specific criterion
existed to require proof testin; (pull testing)
of SSDs before baseplate installation (although
G32 inplied this nethod) nor were there
specific criteria for shimming baseplates when
"through the plate" testing vas perforned. This
subject is addressed further inthis sect i on.

The criterion which addresses the tightening
requirements for bolts inSSDs at initial
installation i s section 3.2.5 of G32. Section
4.6.2 details tightening requirenents for bolts
i nSSDs during inspection for bolt thread
engagenent. For initial installation,
tightening the bolt 1/8 to 1/4 turn after the
bolt head contacts the attachment is required.
For bolt inspection to verify tightness, th
installation i s acceptable if the bolt cannot be
turned with the fingers. SQN E&Al 9 also
contains specific bolt inspection criteria
simlar to G32 inthat section 6.2.3 requires
verification that, as a mininum the bolt is
hand tight. Torquing of bolts inSSDs isnot a
requi rement inG32 nor HEAI 9.

Torquing requirenents are detailed only if wedge
bolt anchors are installed. Both G32 and SON
MRAI 10 are specific with respect to the
torquing method to be used for wedge bolts.
Specific torque values are given for each bolt
size as well as how to apply the specific torque
correctly. Both GD2 and Mél 10 require all
wedge bolt anchors to be torqued, rea.rdless of
the feature for which anchorage is being

provi ded.

The responsibl e engineer inSQV Mdifications Unit
was interviewed to obtain information on nechanisns
enpl oyed to address NSRS reconmendation

Q 85-023-001-01.

The ,asults of this interview are as follows:

1.

NCR- 72D was originally issued by DNE to docunent

centinual failure of anchor_pull tests inthe
SON unit 2 annulus area. The corrective action
for this NCR was to replace all 1/2-1nch
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diameter and larger self-drilling (SSD) snchars
inthe affected area with equivalent size weege
bol t s.

Excl uded fromthis replacement were 1/4-inch and
3/8-inch diameter SSDs installed inspecific
conduit supports. The QIC investigation of
concern UX-85-023-001 revealed these corrective
actions had not been fully inplemented. In
response to NSRS reconmendat|on Q 85- 023-001-01,
initiated as a result of the aforementioned QIC
investigation, SN agreed that the corrective
action of NCR-72D had not been fully inplenented
as detailed inaletter fromH L. Abercronbie
to R K. Siberling dated April 24, 1986.

2 Further discussion revealed that the SQN
Modi fications Unit had initiated SM-2-317-24 on
January 15, 1986 to conduct a field survey of
anchor bol t/basepl ate installations inthe unit
2 shield building wall. This SM included a
sanpling programfor all anchorages on the
vertical interior and exterior wall at all
el evations using the following selection process:

a. System 67 (ERCW inthe annulus only

b. Systems 30 and 65 (HVAC ductwork) inthe
annul us unly

c. System 26 (fire suppression) inthe annul us
only

d. FElectrical systems conduit 2-1/2-inch
ditmeter ano greater (including some
junction boxes and cable trays on the
interior/exterior wall)

e Unistrut attached to wall surfaces that
supportz pipe or tubing on the
interior/exterior wall

f. Cantilever type supports for tubing and
conduit 2-inch diameter and smaller

g. The thirty supports Ppreviously identified In
th C on the sub
CONCET 1 I(%(?%%l-%%l-%lg?port e sublect
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The results of this exercise are as indicated in
the letter fromC. R Brinmer to H L.
Abercronbi e of November 20, 1986 concerning the
SQN- GCTF  reconmendat i ons, and reflect an overall
acceptance rate of greater than 95 percent. The
final number of supports inspected was 1281
(1193 was referenced in the aforenentioned
letter). The total number found unacceptable
was 43, all of which have been or will be
reworked as required by specific Maintenance
Requests (MRs). Initially, 1/4-inch and
3/8-inch diameter SSDs had been excluded from
the inspection under certain conditions

(MEMO SWP 781013 005).  However, since that
time, conduit |oads have been increased SO the
referenced meno i s no longer applicable except

i nsome isolated instances such as alum num
conduit and small junction box installations.
Workpl LA 11963 was written to address this i ssue
and to act as a mechanism for correcting

probl ens found during perfornance of the SM.

Subsequent |y, SQN Modificatione initiated a test
programto qualify the existing anchorages to
greater loads. Therefore, per Appendi x L of

G 32 (Site Revision Notice (SRN)-G32-15) and
section 8.8 of SM-2-317-24 R3, pull tests were
performed on 1/ A-inch and 3/8-inch diame'ir SSDs
originally exenpted fromreplacement inthe
corrective action of NCR-72D. The following is
an excerpt from section L.4.1 Acceptance
Criteria of Appendix L:

L.A  EVALUATION OF EXI STING COWPLETED
ATTACHVENTS

L.4.1 Acceptance Criteria

All existing attachments to the unit 2 shield
wal | which do not conformto section L.2
shal| be evaluated. The acceptability of

exi sting conpleted attachments shall be

deternmined in accordance with sections L.4.2
and L.4.3 or L.4.4
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Eval uation i s not required for 3/8-inch
“long" wedge oolts and 1/2-inch "regular"”
length wedge bolts that have attachment

t hi cknesses of 3/8 and 3/4-inches,
respectively. (Wdge anchors with these
reduced maxi mum attachment thicknesses wll
have pretightening enbednent that equals or
exceeds the mini num wedge bolt enbedment of
4-1/4-inch for full wedge bolt capacity.

The results of the inspection and testing on
an attachnment may be applied to adjacent
attachnents within a 20-foot by 20-foot area
centered on the inspected attachment. (The
measur ement shall be based on the clear

di stance between the attachments). If an
attachnment does not neet all specified
requirements, all attachrents in the defined
area shall bp inspected and tested. (The
basis for this requirenent isthat the
deficiency relates to the quality of the
surface concrete and not the installation of
the anchor. Also, a 50-percent reduction in
al l owabl e design |oad has been inplenmented by
TVA Gvil Design Standard DS-d.7.1. The 20
by 20-foot area will provide adequate data to
allow identification of any elevations or
areas where the concrete surface condition is
significantly affecting anchor perfornance.)

The required inspections are related to the
condition of the concrete. Should problens
with other attachment installation paraneters
be identified, they should be handled as
separate conditions auverse to quality.

If an attachment i s inaccessible, the support
may be accepted by DNE based on eval uation of
the results of inbection and tests on

adj acent attachments.

The results of the pull tests performed were
further proof of the adequacy of the anchor
installations inthe unit 2 shield building

wal . A total of 1130 anchors were pull tested
the majority of these pull tests being performed
with the base plates removed. Thirty-six
anchors (3.2 percent) failed pull test and four
of these failures were directly attributed to
the understrength surface concrete
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In addition, the inspection revealed no SSD
anchors to be installed inany of the nechanical
systems inthe inspected areas - all had been

repl aced as required by the SQN Final Report for
NCR- 72D.

3. The responsible engineer in SN Project Services
Section (Site Services) who was also involved in
the unit 2 annulus inspection was interviewed.

He provided the following information.

a. The strategy behind choosing the System 67,
30, 65 and 26 supports fur inspection was
that these supports enconpassed a very large
percentage of the installations inthe
annul us area.

b. NVAI 10 RO (Testing of Expansion Anchors
Set in Hardened Concrete), section 3.3
states, "no 1/2 inch dianmeter or larger SSD
type anchors are to be installed inthe SON
unit 2 shield building wall." K&l 11 Ri12
and G 32 (SRING32-15) Appendix L, section
L.2, also preclude the use of SSD type
anchors as well as detailing specific wedge
bolt anchors for installation inthe
affected area. These statenents provide
procedural means of assuring future anchor
initallations Will not violate the criteria
of the NCR-72D Final Report.

4. The inplications of concern IN85-285-002 were
di scussed with the responsible DNE-Cvil
Enki neering Branch (CEB) Central Staff engineer
with r~spect to SQ\. He stated that the
i nspecL:cn criteri. of 79-02 were sufficient to
prevent the *r.nor shell from contacting the
basepl ate during "through the plate” pr oof
testing. He also stated that when anchor
rei nspection required proof testing as a resul t
of a NCR the reinspection process would require
plate shiming if "through the plate” pr oof
| oadi ng was perforned. However, neit,- G32
nor MGAI 10 specifically state the proof testing
isto be done before base plate installation.
It was stated, however, that proof testing
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before base plate installation was standard
practice at all plants and shimint of the plate
for "through the plate" testing was also a
standard, recogni zed practice. At this point
the positive results of SQN's 79-02 inspection
program were discussed as well as the 79-02

i nspection procedures for both units which
required verification that t . anchor shell was
not contacting the base plate. The fina
comments were that arevision to G32 could be
made to include specific statenments addressing
proof test before base plate installation and
shinming when through the plate testing was
performed but he did not feel as though a
revision was necessary.

5. G32 and M8AI 10 were further discussed with the
SQN Mbdi fications responsible engineer. He
agreed with the comments made inthe preceding
section by the DNE-CEB engineer that pul
testing before base plate installation was a
standard, recognized practice even though not a
specific requirenment. He also stated that
during reinspections the base plate was removed
i nmany cases instead of using shinms which would
al l ow "through the plate" proof testing

6. Aso discussed concern |N-85-347-007 with the
responsi bl e DNE-CEB Central Staff engineer. He
stated that 6*iere never has been, nor isthere
now a requirement to torque bolts installed in
SSD type anchors. bolt tightness inSSDs is
achieved and verified by methodol ogy other than
torquing as detailed inprevious sections of
this report. He also verified that G 32 was
very specific with respect to 'q requirenent
that all wedge bolt anchors inst~lled were to be
torqued to a specified torque value regardless
?f what features they were providing anchorage

or.

Concl usi ons

1. This evaluation is inagreement with, and
verified the SQN-CCTF report on the subject
of .his issue. It was concluded that SQN s
79-02 reinspection program the reinspection
program initiatcd according to SM-2-317-24
and the reinspections performed as a result
of the QTC investigation of concern



TVIA EMPLOYEE CONCERNS REPORT NUMBER 11300
SPECI AL PROGRAM

REVI SI ON NUMBER 2

PAGE 62 OF 158

XX-85-023-001 served as nmechani sns that
prove the overall adequacy of SQN's concrete
anchor installations. The reconmendations

i nthe SQNGCTF report on Incorrect
Installation and Inspection of Anchors
addressed 2 other issues:

a.

Base plate flexibility - this issue is
addressed fully inthe WBN ECTG report

10400 Enbeds.

Overtorquing - before outlining the
details that relate to this issue, it
shoul d be pointed out that overtorguing
i snot the proper termnology to be
used. The concerned individual used the
word overtorquing indescribing the
concern on expansion anchors. However,
since expansion shell anchor bolts are
"tightened" with a wench of sonme type,
and not "torqued", the appropriate
termnology is "overtightened." The

t erm nol ogy overtorquing and
overtightening is not interchangeable in
this application.

This issue was initially raised at WBN
by enpl oyee concern | N 86-115-001. NSRS
I nvestigation Re;ort |-85-659-WBN
substantiated the concern and
recommended a program to verify anchor
integrity based on bolt tightening
practices. The VBN ECTG El ement Report
on Installation of Anchors further
verified the NSRS report and indicated
that Pl R-V\BNCEB8644 had been initiated
to evaluate the deficiency.

Interviews with responsible personnel in
SQN Site Services, Mdifications,
Conpliance, Site DNE and CEB Central
Staff revealed no evidence to indicate
the anchor overtightening issue had ever
been addressed by SQN. It is
conceivabl e that sufficient data exists
from G32, 79-02 and other reinspection
programs to adequately address this
issue. However, SON should initiate an
exercise to evaluate possible anchor
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overtightening using methodol ogy that
will sufficiently answer this potential
generic probl em (CATD C011306- SQN-0l and
CATD 11300- NPS-02) .

2. This evaluation did not attenpt to
verify whether pull tests were bypassed
as ecated in concern X1-85-023-001.
SrK1-2-317-24 R2 and Workplan 11963
adequatel y addressed all anchorages
installed inthe uzit 2 annulus area
where understrengtn surface concrete was
identified and docunented by NCR-72D.
In addition, specific procedural
mechani sms have been inplemented to
control future installations inthis
area. The SQN Modifications Unit is
performng the uforenentioned
eval uations.

3. This evaluation isinagreement with and
verified the VBN-ECTG El enent Report
findings as well as the NSRS
investigation report 1-85-439-WBN
findings with respect to the use of
sanpling prograns being acceptable.
Agreenent with the DNE response to NSRS
I nvestigation Report [-85-657-VBN-03 was
al so deternined according to this
eval uation. The sanpling program issue
has been adequately addressed in all
cases and no deficient areas were
identified. G32 i..adequate with
respect to lot definition and testing
frequency of concrete anchors.

4. This evaluation determned that torquing
of instrunment panel bolts isnot a
requi rement when SSD type anchors are
installed. Tightening of SSD bolts is
acconpl i shed using a nmethod other than
torquing as detailed inthir report. It
was al so determned that if wedge bolt
anchors are installed, fully adequate
procedural mechani smexists in the
applicable upper-tier criteria (G 32)
and at Lhe site level (SQWMAI 10) to
require torquing of wedge bolts
regardl ess of the features for which
they are providing anchorage.
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Therefore, the concern has not
jdentified a condition adverse to
quality nor a procedural deficiency.

S. This evaluation addressed specifically
the issue of anchor shells contacting
base plates during pull tests (concern
IN-85-285-002) and determined:

No specific criteria in G-32 nor
M&AI 10 address this issue but 79-02
reinspection programs were governed
by mechanisms to verify no contact
existed both before and upon
completion of the proof :est. Since
that time; sufficient sample, review
and reinspection p' >grams have been
performed to reveal generic
dJeficiencies with respect to this
issue. None have been identified;
therefore, this evaluation does not
recommend additional reinspection
for this condition.

Tti> ovaluation dic¢ identify that
DNE-CEB should review existing G-32
criteria tn determine if spocific
requirements shoild be implemented
which would:

(1) require pull tests to be
performed before base plate
installation
(CATD C011306-NPS-01 and CATD
C011306-SQN-01).

(2) require shirming of the base
plate when reinspection causes
through the plate proof tests
to be perfcrmed
(CATD C011306-NPS-01 and
CATD C011306-SQN-01).

SQN Modifications Unit should review
M&AI 10 to determine if specific
requirements should be implemented
to address recommendations 1 and 2
above (CATD CU11305-SQN-1 and

CATD C011306-SQN-01).
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Browns Ferry Nuclear Plant
Hi storical

1SD type anchors were selected for use at BFN at a
very early stage of the design and construction
process. Installation and inspection criteria were
virtual |y nonexistent. Further details on this
subject are detailed in a menmor andum from

T. G Canpbell. OMG Supervisor to0 D. B. Bowen,
T.P.D. Project Manager of My 15, 1979. BFN
concrete anchorages and response to NRC OE Bul l etin
79-02 were discussed. It was stated that concrete
anchors were installed inaz:ordance wth vendor
instructions using the sawe type of equipment used
to performpull tests later inthe program This
ftict wks verif!,.d during conversations With forner
BEN construction enr' oyees who indicated vendor
irformation as well as the skill of the craftsnen
were the mechanisms enployed to acconplish anchor
irstallation. Prior to the issuance of G 32 and BFN
Construction Procedure BF-107, no tests were
perforned and no docunentation Was initiated for
concrete anchor installations. Visual inspections
were performed but only by engineering personnel to
"as-construct” draw ngs.

During the performance of inspections i mpl ement ed
per 79-02, construction installation practices were
i dentified which directly affected anchor capacity.
Specifically, anthors had been modified where
interference with rebar was encountered, usually in
cases where minor relocation adjustments were not
p,)ssible. Instead of relocating anchors, they were
modified to miss the rebar. The nodification of
anchor shells was not an acceptable solution because
the ability of the anchor to performits iitended
function was jeopardized. No*ctual violation of
procedure had occurred i nnost cases however

because no installation procedure ixisted unti

1972. These discrepancies were identified during
the 79-02 sezupling program which was considered tO
be only partial resolution to address the inuediate
concerns of the bulletin. By Cctober of 1979, TVA
had conmitted to performing an inspection of all
accessible anchor.. This information isfound ina
merorandum from G R Hall to J. L. Ingwersen dated
August 8, 1985, the subject of which was a status
update on NRC O E Bulletins 79-02 and 79-14
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BFN Eval uati on Phil osophy

Several factors had to be considered by the ECTG as
issues at BFN were evaluated. These factors were
generally not a valid consideration during the eval uation
process at the other three nuclear plants.

1. There was only one concern expressed specific to
BFN. The other issues were determned to require
eval uation based solely on the current generic use of
SSDs, wedge bolts and grouted anchors as well as the
existing criteria which jovern the installation and
i nspection of these anchors at each of the four
nucl ear plants. A large mpjority of the concerns
address issues either directly or indirectly related
to G 32 and the enhanccnepts and/or the changes to
the criteria which govern TVA's concrete anchor
program Since aiajor portion of BFN plant
construction was acconplished prior to the issuance
of G32, the changes and erhancee.ents to G 32 and the
TVA anchor program did not affect BFN during the
construction process.

The age of EFN was a factor, especially when the fact
that plant construction was started in 1967 is

consi dered and startup of the last unit (unit 3) was
acconpl i shed in 1976. These dates are especially
significant when it isrealized that TVA General
Construction Specification G32, considered to be the
upper-tier criteria for concrete anchorages at all
plants, was not issued until Septenber of 1972.

Therefore, the WBN- ECTG eval uation of the concrete
anchorage issues at SFN were concentrated toward
current programs being performed to eval uate and
qualify existing concrete anchor installations.

Hi storical aspects of BFN s anchor installation's
during plant construction were, for the nost part,
not included inthe evaluation process.

SAWPLI NG PROGRAM BFEPC20431

The expurgated enployee concern file contained no
addi ti onal information.

CAR BFN-85-058 was initiated June 27, 1985 to
identify potentially generic concrete expansion shell
anchor deficiencies observed during wal kdcwns for
NRC OE Bulletin 79-14.  These deticiencies included

anchors pulling out of the wall, broken concrete and
i mproper baseplate gaps.
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As corrective action for this CAR Sanpling Program
BFEPC20431 was initiated. Design Criteria

BFN-50- 795, "Browns Ferry Nuclear Plant Desi gn
Criteria for Evalurting Expansion Shell Anchors” was
generated to provide instructions for engi neering
eval uation of expansion shell anchors installed to
different criteria than the current requirenents
given inTVA General Construction Speci fication
G132, Since the current requirenents of G 32 were
not inplace for the construction phase at BFN,

exi sting anchor installations were not expect ed to
meet the current requirements. Therefore, this
acceptance criteria was used in evaluating exi sting
anchors. This criteria only applies to anchors which
are outside the scope of NRC-OE Bulletin 79-02 and

which were installed prior to the inplenmentation of
revision 6 to G 32

The sanple popul ation was selected per BFN

Engi neering Project Instruction BFEP Pl 86-01,

"Sel ection of the Sanple Population for the Concrete
Expansi on Shell Anchor Sanpling Program” Si xty-four
primary and 21 alternate safety-related dass | and
Class 11 items (non 79-02) which were installed

prior to February 27, 1981 were selected. These
features are broken down as shown:

Mechani cal Equi pnent 3 primary and 3 alternate
El ectrical Equi pment 3 primary and 3 alternate
M scel | aneous St eel 3primary and 3 alternate
Conduit Supports 17 primary and 2 alternate
HVAC Duct Supports 8 primary and 2 alternate
Cable Tray Supports 8 primary and 2 alternate
Pi pe Supports 14 primary and b alternate

These itens were selected to provide a sanpling of the
various anchor sizes available (1/4-inch dianeter
through 7/8-inch dianeter). Thi s popul ati on contained
wal |, floor and ceiling installations.

These items were inspected ner BF-MM-159, "Sanpling
I nspection Program for Verifying Correct Installation
of Concrete Expansion Shell Anchors." The items were

inspected for baseplate gap, baseplate hol e size, bolt
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hol e basepl ate edge distance and concrete spalling.
The anchors were inspected for bolt tightness, COne
expander depth, shell recess, shel | protrusion. bolt
and shel| thread engagenent and spacing. Lead anchors
were also identified per this inspection.

A total of seventy-one items were inspected

contai ning 315 total anchors. H ne 1/4-inch diamete
anchors, 96 3/8-inch diameter anchors, 96 1/2-inch
di ameter anchors, 34 5/8-inch di ameter anchors and
80 3/4-inch diameter anchors Were i nspect ed.

The results of this sanple inspection progr am show 268
deficiencies identified. No items were found to have
unaccept abl e basepl at e gaps and no anchors were found
to be undertightened. Thirty-three anchors were found
to have unacceptabl e cone expander depth. Ni ne
anchors had unacceptabl e shell projection and ei ght
anchors had unacceptabl e shell recess. Thirty-four
anchors were identified with inproper thread
engagement and fifty-one spacing Vviolations Were
identified. Sixty-seven baseplate bolt holes were

i dentified as being oversized. Forty-five Cases of
5-palling concrete vere identified. Twent y- one

defi ci enci es were identified concerning basepl ate edge
to bolt hole distances.

These deficiencies are currently bei ng eval uated by
DNE. Lead anchors are also being evaluated by DNE
The DNE eval uation process is descri bed below on a
step-by-step basis for aworse case condition. If,
after any step, the anchor is found to neet the
requi rements of that stop, the anchor will be

consi dered acceptable. These steps are as fol l ows:

1. Areduced |oad capacity wll be calculated for the
anchor. The deficiency(s) identified for the

ene<hor Wi Il be evaluated and the results used to
reduce the load capacity.

5. The reduced |oad capacity wll be used with the
safety factor to determne anchor acceptability.
BEN DNE onsite has requested CEB Central Staff to
provide a safety factor which isless than the
fsctor cly-rently required. | f this request is
denied u safety factor of five will be used

3 The actual loading for each discrerant anchor for
an itemwill be calculated. This actual |oading

wll "eused with the safety factor to det ernine
anchor acceptability.
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4. If all anchors for an itemare unacceptable, then
the total support scheme will be analyzed. If
this analysis shows that the system functionality
will not be affected by the failure of the
support, the support and anchors will be
determ ned to be acceptable.

5. If, after performance of the above calculations
the itemand its anchors are still unacceptable,
the initial sanple will be expanded, as required
by CAR 85-058. This will be done by category
(mechani cal equi pnent, pipe support.s, condui t
supports, etc.).

6. |If this expanded sanple cannot verify the
acceptance of an itemand its anchors, a
100- percent i nspection/eval uation/repair (if
necessary) Will be perforned on that specific
category.

The conpletion of this process will assure the
adequacy of the identified items and their anchors.
Additional deficient anchor installations identified
will be evaluated and dispositioned on a case-by-case
basis. The results of the discussed sanmpling program
will be justification to proceed inthis manner as
they will provide a statistical basis for the
acceptance of the population and any deficiencies can
be concluded as acceptable statistical deviations.

It was revealed by this evaluation that the sanpling
program di scussed was to inspect anchor di ameters

1/ 4-inch through 7/8-inch. However, no 7/ 8-inch

di ameter anchors were inspected. Conversation with
responsi bl e DNE engineers reveal ed that this
occurrence was totally coincidental. The

organi zations responsible for supplying drawi ngs for
the sanple sinply did not include any draw ngs t hat
contained 7/8-inch dianster anchors. These engineers
also reveal ed that they were corresponding wth the
responsi bl e organizations to acquire drawi ngs that
show 7/8-inch diameter anchors for inclusion inthe
sanple.  (CATD 11300- BFN-03)

This eval uation also revealed that concrete expansion
anchors Innonsafety-related Items were not included
inany reinspection or reverificatlon sanple

prograns.  Conversations W th responsible DNE

engi neers revealed that no safety-related systens are
located inthe Tur ine Building. The systems inthe
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Turbine Building are also non-seismc and non-QA. In
the case of a seismic event, the Turbine Building and
the systenms contained therin are not required to
assure a safe shutdown of the plant. Therefore, if
the anchor installations inthe Turbine Building are
not 100-percent adequate, the resulting failures would
be of no safety consequence.

BFN NRC O E Bulletin 79-02 Program

The expurgated enpl oyee concern files contained no
addi tional information.

Speci al Mechani cal Maintenance Instruction (SW)
5.1-A was originally initiated in 1980 as the plant
work instruction for verifying correct installation of
concrete expansion anchors inunits 1, 2 and 3. The
scope of this instruction was to, "establish an
inspection and repair program for concrete expansion
anchoro on all safety-related conponents and to
provide a means of corrective action for those systens
identified by NRC OE Bulletin 79-02." This
instruction included all inspection paraneters
required by 79-02 as well as an inspection data sheet
for recording the inspection results for each

basepl ate and anchors. The SMM al so contained
mechani smfor correcting anchor installations where
anchor integrity could not be verified. The 48W241
series of draw ngs allowed additional anchors to be
installed through plate straps and the original
unaccept abl e anchor left in place.

Browns Ferry Engineering Procedure-Project Instruction
(BFEP-PI) 86-05 was initiated January 29, 1986 as the
upper-tier program docunent for BFN resolution of NRC
OE Bulletins 79-02 and 79-14. Section 2.2 of PI
86-05 states, "inspection and reconciliation will be
performed on Al safety-related piping (TVACass 1
Seismic) 2 1/2-inch indianeter and greater and to all
safety-related piping regardl ess of size which was
dynam cally (rigorously) analyzed by conputer. Those
systenms not covered under the scope of this program
are those covered by the Long-TermTorus Integrity
Program (LTTIP), the Control Rod Drive (CRD) insert
and withdraw piping (ECNs P0880, P0859 and P0881) and
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the CRD scramdischarge piping (ECU P0392 and

SMI 14.4.1.3-L). Discussions with responsible DNE
engineers at BFN reveal ed the reasons for excluding
the Torus attached piping (LTTIP) and CRD pipirg from
Pl 86-05 were due to NRC O E Bulletin 79-14
consi der ati ons.

The Torus attached piping is covered under the LTTI
Program Design Criteria BFN-50-D707 and DSC-1.7.1.
Qualification of the piping system supports and
anchors isnot an interimqualification to a safety
factor of 2, but qualification for full code
conpliance to safety factors of 4 for wedge bolts and
5 for SSDs. The same philosophy istrue for CRD
supports and anchors which are covered under the scope
of Design Criteria DSC-1.7.1 and BFN-50-724. However ,
the anchors for these systens are, infact, being

i nspected under the Pl 86-05 programand S11I 5.1-A
Therefore, the Pl 86-05 program docunent i s discrepant
because it specifically excludes the LTTIP and CRD
system fromthe scope of the program

( CATD 11300- BFN- 06)

The net hodol ogy being enpl oyed for concrete anchors
installed inthe torus attached piping systen(s) and
the CRD systen(s) is as follows:

The information detailed on the SIKI 5.1-A data
sheets for the anchors in each support baseplate
istransmitted to the DNE engineers inthe LTTIP
and CRD groups. These data sheets include the
information for each anchor, as installed.
Anchors found unacceptable per current G 32
installation/inspection criteria are repaired, as
required, to conply with G32. Therefore, the
engi neers can assume full anchor adequacy during
their reanalysis.

Because the 79-14 wal kdowns have Identified
increased loadings for many supports, the anchors,
as installed, may be inadequate with respect to
qualification to a safety factor of 4 for wedge
bolts and 5 for SSDs. In these cases, the support
and/or anchors are nodified as required or a
conpl etely new support is designed to be installed
so as to achieve the required factor of safety.
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Anchor ages i n pipe supports for other safety-related
plant systens under the scope of 79-02 are al so
receiving 100-percent inspection as required by Pl
86-05 and SHM 5.1-A.  The difference between the

met hodol ogy being applied to these systems versus the
Torus attached piping and CRD systems is the factor of
safety. For the other safety-related pl ant systens,
interimaqualification of the support anchorages to a
factor of safety of 2 isbeing performed. This
interimaqualification is described i n the menorandum
fromG R Hall to J. L. Ingwersen dated August 8,
1985 (R25 850808 860). This document describes the
BFN scope of work for resolution of NRC OE Bul I etins
79-02 and 79-14. It states that if the factor of
safety on an anchorage was deternined to be Iess than
5 but equal to or greater than 2. corrective action
woul d be required as soon as practical. The "as soon
as practical" was defined by BFN-DNE engi neers as
during the first outage after restart of unit 2 and
prior to restart of units 1 and 3. These statenents
were based on NRC O E Bulletin 79-02, Revision 1,
Suppl enent 1, which states, "The desi gn margins of
four or five (factors of safety) are intended to be
final design and installation objectives but systens
may be classified as operable on an interimbasis with
sone |esser margin providing a program of restoration
to at least the Bulletin factors of safety has been
devel oped. For the followi ng two cases, pl ant
operation may continue or may begin:

For the support as a unit, the factor of safety
conpared to ultimate strengths i sless than the
original design but equal to or greater than two

For the anchor bolts, the factor of safety is
equal to or greater than two and for the support
steel, the original design factor of Vafety
conpared to ultimate strength is net.

For support anchorages on all safety-related pi pi ng
systens under the scope of 79-02 equal to or less than
2-inch dianeter, a sanple programw |l be executed as
required by BFEP Pl 86-29. This sanple will include
64 supports and qualification to a safety factor of 4
for wedge bolts and 5 for SSDs will be per f or med.
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This isnot a sanple for interimqualification to a
safety factor of 2. This sanpling program will
satisfy SCR BFSCEB 8520 reco nendations for a wal kdown
of 2 inch and smaller seismic Class | field-routod

pi pe support installations. This SCR identified sone
basepl ate and concrete anchor qualifications in the
typical support details of design criteria BFN 50-712
that could not be verified. The SCR also addressed
deficiencies which were not applicable to concrete
anchorages. For statistical sanpling purposes, zero
failures ina population of 60 supports provides a 95
percent confidence level that lers than five percent
are defective. A detailed review of BFN Scope- of - Wrk
Docunment BFPSWD 86-010. Eval uation of

Basepl at es/ Anchor ages of Piping Systems Installed to
BFI - SO- 712, reveal ed the DNE assunption that if any of
the sanpled support: fail the analysis and acceptance
criteria, a decision will be made to either expand the
sanple size or go to Phase Il work. Phase Il includes
a consul tant review of support configurations for
qualification based on actual earthquake experience.

If this effort fails to quality the supports. Phase
[l work will be initiated. This phase includes

nmodi fications to the applicable supports as required.

A detailed review was perforned of Pl 86-29 (Procedure
for Sanpling of Class | Small Bore Piping). It was
learned that this instruction addressed selection of
the sample populatton, the areas to be sanpl ed.
alternate itenms for sanple and qualification of

wal kdown personnel only. Discussions with site DNE
engineers revealed that Pl 86-29 was criteria only for
selection of the sanple population and did not address
techni cal aspects such as inspection/acceptance
criteria, independent (QC) verification, etc.. A
SM/NNI isto be initiated by the site to detail the
i nspection and acceptance paranmeters of the sanple
prograr ner Pl 86-2S.  (CATD 11300- BFN- 05)

Conversations wth responsible DNE engineers at BFI
reveal ed several significant facts as listed bel ow
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Browns Ferry Corrective Action Report (BF-CAR)
86-0214 was initiated COctober 23, 1986 to docunent
exi sting defictencies inwalkdow instruction

SH1 5.1-A Instruction and Repair Program for
Verifying Correct Installation of Concrete
Expansi on Anchors, Units 1,2 and 3. This
instruction was determned not to neet
requirements for equi pment. inspection and
verification wal kdowns. Specifically, SHR 5.1-A
did not specify mninmumqualification or required
training for wal kdown personnel. No docunented
training existed for wal kdown personnel as
required by the Anmerican National Standards
Institute (ANSI). The SHII did not specify a
requi rement for independent or second party
verification ac required by ANSI. Also, the SMII
did not specify a requirement that each wal kdown
i nspection package be uniquely nunbered and each
page subsequently nunmbered and the package
validated as alifetime QA record as required by
ANSI. The CAR also identified two very ninor

di screpancies on specific anchor data sheets where
anchor spacing dimensions on the data sheets were
1/4 inch and 3/16 inch. respectively, different
fromthe as-installed dimension.

( CATD 11300- BFN-07)

subject CAR was escalated to the Director of
ear QA on Jnnjary 20, 1987, because BFN did not
y within the required 30 day tine period.

For the 100 percent reinspection exercises being
performed per Pl 86-05 for LTTIP and CRD system
anchorages, obvious anchor deficiencies were
repaired on a case-by-casw basis. Because of
frequent problenms where repair was not possible
due to support/anchor inaccessibility; new,
redesi gned supports were usually installed.

For the 100 percent reinspection being perforned
per Pl 86-05 on anch.rs in systems other than
torus attached and CID piping, two methodol ogies
were enployed. Prior to May. 1985, the data for
anchors found to be deficient was eval uate* by EN
DES (DNE) to determine if the anchor would neet
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interimacceptance criteria (safety factor of 2).
If the anchor net the interimcriteria the data
was included inthe applicable data package for
further evaluation during Phase Il of the
program Phase Il will establish full code
conpliance with factors of safety of four for
wedge bolts and five for SSDs. If the anchor did
not meet interimqualification criteria, BFN
Mechani cal Modifications was notified and the
anchor repaired/replaced. After My, 1985, the
net hodol ogy changed so that anchors found to be
deficient were repaired/replaced as they were
identified. The philosophy was. "if you find a
bad anchor, fix it.~*

Mbdi fications and Additions Instruction (Mhl)

four (Bolt Anchors Set in Hardened Concrete);
I'LAI-23 (Support of Piping Systems in Category |
Structures) and General Construction Specification
G 32 are the criteria used to install and inspect
support s/ anchorages being installed, repaired
and/or replaced as a result of the 100 percent

rei nspection prograns.

However, no tinmeframe definitions could be determ ned
with respect to what ezisting anchorages are being

i nspected under the scope of 79-02 and what existing
anchorages were installed and inspected in accordance
with MLI-4, MAI-23 and G 32. For the reinspection
programs on anchorages not under the scope of 79-02,
(i.e., per IFEP PI 86-01, NM-159, DC BFN 50-795), the
design criteria and the sanpling program docunent
BFEPC20431 each state that the criteria are applicable
only to those ezisting anchorages installed prior to

i mpl enentation of G32. Revision 6, inFebruary of
1981. No statenment or other reference could be found
on this subject inany document governing the
reinspections on anchorages under the scope of 79-02.
( CATD 11300- BFN- 08)

Concl usi on

This issue isfactual and identifies a problem but
corrective action for the problemwas initiated before
this enmployee concerns evaluation of this issue was
undertaken. The findings of this evaluation show that
anchwr installation deficiencies exist at BFN
However, with the inclusion of 7/8-inch dianeter

anchors inand conpletion of the
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Table 4.7

M ni mum Nunber |

Nurmber of Anchora to be tested I
| in Lot |

Less than | 1 [

5to 5 2 [

16 to 60 3 [
| More than 60 5 percent

Site-specifi: requirenents for selection of expansi on anchors
for inspection and testing are found i n BNP-QCP-2.8 R 19,
section 6.4.7, and are as foll ows:

.election of Expansion Anchors for I nspection and Testint

Anchors to be inspected and tested |n accordance with sections 6.4.3
and 6.4.5 shall be randomy selected froma ot after installation
of the lot. If there ismore than one size of anchor intLe |ot,
selection of anchors shall be nade without bias toward any size of
anchor.  The nini num nunber of anchors inspected and tested in each

lot shall be as given inTable 6. 4.7.
Table 6.4.7

| | M ni mum Nunber |

I Number of Anchors | to be tested

| in Lot

| I |
| Less than 5 1

I5 tols | 2 I
116 to 60 I 3 I
| Mre than 60 S per cenit
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Since the above table does not take into account the
number of separate attachments ina lot, the
following table shall be used as a luide in
determning the nunber of attachneitts from which the
required tests are to be made.

Table 6.4.7 (a)

| Nunber of | Nunber of
| Attachments In | Attachments From
| Lot | Whi ch Tests are
I | tobe Mude

1 4 1
S -5is 2
116- 25 I3
126- 40 | 4
141 &Over 1 107 rounded up

The findings of the ECTG el ement report (0011306- SN
are applicable to BLN because the reference document
of the report isGeneral Construction Specification
G 32, which isapplicable to all TVA sites. This
report concluded, with respect to tightening
requirements of bolts inlnstrunentation panel s,
that bolts were installed i naccordance with
applicable G32 criteria. This criteria does not
require torquing of bolts i n SSDs | nany
applications. The only anchors that r~aquire
torquing are wedge bolts anchors. Both G 32 and
BNP-QCP-2.8 require all wedge bolt anchors to be
torqued, regardless of the features for which
anchorage i sheing provided.

Interviews with cognizant Quality Control and. craft
personnel reveal ed no instances of bypassing testing
and inspecting of anchors. Infact, an electrician
foreman interviewed knew of an instance where a
permanent feature was renoved to allow testing of
anchors.
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These interviews also reveal ed that speci al
permssion fromthe appropriate Quality Control
supervisor isrequired to allow prooftesting of
anchors with the baseplate installed. This
requirement s specified in BNP-QCP-2.8,

section 2.2.  Furthermore, section 6.4.4 of this
procedure gives specific instructions for perform ng
prooftest with a surface nmounted plate in place.

Concl usi on:

This issue isfactually accurate, put what it
describes isnot aproblem This evaluation coul d

not identify procedural violations or conditions
adverse to quklity.

4.4.1 Generic Applicability

The concerns addressed inthis jssue ori ginated at WBN or
SN However, the wording in sone of the concerns indicate
this problemexists at all TVA nucl ear plants, therefore,
this issue was evaluated at BLN and BFN as well as WN and

SON.

4.4.2 Plant-Specific Applicability

4.4.2.1

Watts Bar Nucl ear Pl ant

The expurgated enpl oyee concern file contained no
addi tional jnformation.

CAQR-N31 was written to identify the inproper
installation of concrete anchors in sejsnic pi pe
supports.  Some anchors had been cut off in an
attenpt to facilitate jnstallation and some anchor
bolts had been welded to the baseplate. This was
caused by lack of concern on the part of sone

i ndi vidual craftsnen.
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The corrective action for this CAQR required
nonconforning all pipe supports with inproperly
Installed concrete anchors, providing additiona
instructions for craftsmen, and increasing the
nunber of anchors given full inspection to at |east
one anchor per hanger. Pipe supports Installed by
the craftsmen responsible for the inproper
Installations were 100 percent Inspected and spot
checks were made on hangers installed by other
craftsmen.

Upon Initiation of the CAQR iamediate corrective
action by site management (prior to |nplenentation
of the reconmnded corrective, action outlined by the
CAQR) included removal of individuals involved in
the inproper installations from pipe support work,
additional training for responsible pipe support
personnel and increased surveillance of installation
activities.

The Assistant Construction Engineer documented the
progress and results of the corrective action for
CAQR-R31 with two menoranduns from himself to the
VDN Plant Files. The first of the nmemoranduns,
dated March 5, 1979, stated that the two two-man
crews identified as installing altered concrete
expansion shel | anchors had installed approximtely
26 pipe supports. These were 100 percent insiected
and no further exanples of inproper installations
vere found. Inaddition, approximately 100 pipe
supports irstalled by other crews were inspected
Nine of thv.se supports had evidence of
grinding/cutting on the shell/bolt. 1Inall cases
the anchors would still performtheir intended
function as indicated by acceptable proof |oad tests
on several exanples. Al nine inproperly inbtalled
anchors were replaced. The second nenorandum dated
May 2, 1979, stated that an additional 200 pipe
suprorts had been 100 percent inspected and no
fa~alty anchors were found. At the time of CAQR- MB1
14,451 pipe supports had been installed. 4,400
(estimate) of these supports were not safety-related
and 40 percent of the remaining 10,051 (4,020) were
wel ded to an enbedded plate. This |eaves

approxi mately 6,000 pipe supports with concrete
anchors, over five percent of which were 100 per cent
inspected. This menmorandum recomended
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closing of the CAQR which was acconplished June 5,
1979. However, further revii,. of anchor
docurmentation by the ECTG reveal ed 14 NCR were
initiated for CAQ-MI. These 14 NCRs (1345R,
1346R, 1347R  1348R 1384R 1385R 1386R, 1387R,
1388R, 1389R, 1390R 1391R and 1410R) identified
supports which were found to have altered anchors.
These NCR were dispositioned to replace the altered

anchors per G 32.

NCR 1956R was written to identify a |ot (M 86) of
anchors that was found to contain altered anchors.
The disposition of this NCR was to retest the
anchors inthis lot to obtain a 95 percent
confidence |evel. This was acconplished by one of
the foll ow ng nethods:

- The anchor was proof |oad tested:;

- The anchor was tested by nethods devel oped by TVA
to inplement NRC O E Bulletin 79-02:

Identifying the anchor as being transferred for
testing and tracking to NCR 1433R (docunent ed
deficient 1/20 0 SSDs received from the

manuf acturer); or

Investigating the pipe support to see if Field
Cbange Request or Eugineering Change Notice
changes had resulted inthe hanger bei ng
relocated or altered so as to cause the anchors
to be relocated or elininated.

NCR 2738R was initiated to identify four pipe
supports inthe Diesel Generator Building which
contained altered anchors. These supports were
reworked to replace the faulty anchors.

NCR 2901R, R, was initiated to identify two pipe
supports inthe Diesel Generator Building installed
with nodified anchors. The faulty anchors were
replaced per G 32.

NCRs 2789R, RO, (unit 1) and 3311R (unit 2) were
initiated to identify inproper installations of
electrical supports in the Reactor Building

(modi fied anchors isthe only portion of this NCR
that will be discussed). Revision 1 of NCR 2789 was
witten to add supports to the scope of this NCR

Revision 2 was witten to reference other NCRs.
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It was verbally agreed by the responsible DNE and
DNC personnel involved to expand the scope of these
NCRs to include the Control, Auxiliary, and Diesel
Generator Buildings. This was agreed to due to the
probability of this condition existing plant wi de.

The disposition recomended by DNC and approved by
DNE was to reinspect 100 percent of the supports
identified. The anchor portion of the support

rei nspection was acconplished by performing a
NRC-O E Bulletin 79-02 type inspection on all the
subject anchors. Anchors not neeting the

requi rements of this inspection were to be proof
load tested. |If they failed the proof load test,
they were replaced.

The results of this reinspection effort were
submitted to DNE for evaluation. The data was
within the linmts of the NNC-OE Bulletin 79-02 and
was accepted. No additional inspection work with
respect to the concrete expansion anchors was
required.

During this tinmeframe, additional reinspection and
eval uation was being perforned to satisfy the
requirements of NCR 3747R (see section 4.3.2.1 of
this report) and other NCRs open at this time. Upon
conpl etion of these NCRs., amajor revision was made
to VBN-QCP-1.14 (revision 8) to bring it up-to-date
with G 32.

After this revision was maje, DNC conducted a major
retraining of all craft, engineering and inspection
personnel to the requirenents of VBN-QCP-1.14, RO.
This retraining was conpleted inearly 1982

NCR 3487R was initiated to identify one concrete
anchor for a civil platformthat had been nodified.
This anchor was renoved and replaced per G32.

NCR 3514R was initiated to identify four pipe
supports which were installed with altered anchors.
These anchors were replaced per G 32.

NCR 3623R was initiated to identify three pipe

supﬁorts installed with modified anchors. These
anchors were replaced per G 32
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NCR 3742R was initiated to identify a civil platform
where 14 of the 44 anchors installed were nodified.
These anchors were replaced per G 32.

NCR 56R was initiated to identify a civil platform
wh - one of the eight anchors installed had been

mod: jd. This anchor was replaced per G 32.

NCR 5752R, Rl was initiated to document air return
fan supports not installed properly. One portion of
this inproper installation was nodified anchors.
These anchors were 100 percent reinspected and

repl aced per G 32 as required.

NCR 6949 was initiated to identify one anchor for an
electrical conduit support installed inproperly.
This anchor was replaced per G 32.

It should be noted that the seven NCRs written after
RO of WBN- QCP-1.14 became effective, identified

i nproper installations that were made prior to
October of 1981. Revision 9 of MBN-QCP-1.14 and the
associ ated retraining was done inearly 1982

NSRS Report 1-85-437-WBN addressed Enployee Concern
| N- 85- 845-001 which identified modified anchors on
i nstrumentation supports. NSRS evaluated this
concern by review ng procedures, upper-tier
requirements, drawings, docunentation, NCRs, TVA
informal nenorandums, and by interview ng

know edgeabl e personnel .

Thi's NSRS eval uation identified problems with the
instal | ation and documentation of instrunentation
anchors and supports. One area in question was the
requi rements for EA anchors. EA ynchors are anchors
where reduced allowable |oads were designated by
DNE.  The other major problemarea identified was
the lack of traceability of instrumentation supports
installation and inspection docunmentation. NSRS
made seven recommendations concerning these problens.

NSRS recomendation |-85-437-WBN-01 stated that the

requirenents and intentions of G32 shoul d be
eval uated by DNC and DNE.

DNE reviewed section 4.0 of G 32, "lInspection and
Tests," and determined that the intended i nspection
requirements of EA anchors were adequately

addr essed.
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(?L\Evmlr?itiat ?d FCR 1.-2514 t0 add a note tg the 47A050
o 9 series stating that g anchor exenpt ed from
p loading py 5 pne approved grawing g ¢, be

consi der ed an EA anchor .

NSRS reci)mlwgndatl ON | _g5.437-i BN. 02 stated {pat
VBN QCP- 1. 14 houi d pe revised to ¢jarify irﬁsaecm n
requirements given jn par&raph g 1 4 4 and P ’
€NSUre that anchors are not onittad wi t hout ItDl\(l)E

approval .

Par ag:gﬁgnt% 1.4.4 of ibN QCP-1.14 defi nes t he

lréetqw : doesfr?(r)t proolf load testing anchors ina
pr oof Ioag testing C\?\ﬁez (tjgsiagr%g?éa 3enp'tw?d L(r:ﬁ?;r
designated 5¢ EA by DNE j s exenpt from cert:in but
not all, i nspection requirenents. No hor S
be onitted fyom any inspections g e ‘i

Wi t hout approval by DUE.

VBN- QCP-1. 14 oo revi sed i
. : . CR18) to clarif
I NSPection yequi'rement's for EA anchors azdtgﬁsure

that no anchors 4 ¢ ontted from i nspections it hout
DNE approval .

NSRS reconmendation ) g5 457 gy g3 States (g
m sinterpretations of requirenents oo t ha

eval uated for jppact o ast inspectsi ons P®

conpl eted anchor | nst al | S ons. bocurent 35 on
I\/\Els\l-pgclfl 36511 r?ndl é3- 11-1 for instrunentation aneho:
procedur es. SO0 S be eval uated 1o conpl i ance

NCR 6578, was generated by | hstrunentation

|Engl neeri “gmtgt document Possi bl ¢ m sinterpretation
by Instrune Quality control personnel o

I NSPECLI O requirements o g anchors gp to e
installations.” L. NCR was dispositiogedpas
Incorporate g i nspection requirenents f to
anchors fyom g 32 into applicable site rg(r;edEuAr\es,

Al 'so, a sample of go supports ygs choserﬁ) randomy p
DNE Ifor i nspection by DNC.  The results of the Y
S = SNOW that two supports | pgpect ed did not et
M NEMUM gpaci ng requirenents of G32 These e
violations were gupmitted to site DNE forez roval
(CATD 11300-QBN-02)_ VBN- QCP- 3. was pips,ed

(R0 to provide aerailed Sopoopisd listing sach
the inspecticns required on holt anchors whet r?grc off

not designated EA
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NSRS recomrendation |-85-437-WBN-04 recommended
inspector retraining to ensure conpliance with
specifications and procedures.

ALl instrumentation quality control personnel were
retrained, retested, and recertified to the
appl i cable procedures after the procedures were
revised to clarify requirements for EA anchors.

NSRS recommendation |-85-437-WBN-05 states that a
sanpling program :f instrunentation supports shoul d
be performed to ensure that no anchors were onitted
W thout DNE approval .

The corrective action supplied by DNE for NCR 6578
was performance of a sanpling program

NSRS reconmendation |-85-437-WBN-06 states that
instrumentation support docunentation should be
reviewed and evaluated for conpleteness and accuracy
against current revisions of isonetric drawi ngs.

NCR W334-P was initiated to identify these
deficiencies. Wl kdowns and eval uations are beij ng

perfornmed per this NCR  (CATD 11300- WBN-01)

NSRS recommendation |-85-437-WBN-07 states that NCR
4297 shoul d be reviewed for conpliance with site
procedur es.

NCR 4297 was written to docunent nissing
instrumentation anchor documentation. As attachment
A of this NCR states, the lot numbers on the NCR
data sheets were either never used or were otherw se
accounted for, except for lot nunber 1-524. The
unit supervisor deternined that a nonconforming
condition did not exist and the NCR was voi ded.
However, the review required for determination of
significance was not done within the specified time
period. DNC reviewed the mishandling and subsequent
voiding of this NCR and determined it to be an
isolated case. To prevent recurrence of this
problem a nethod for monitoring the current status
of NCRs has since been inplenented.

NSRS Reports |-85-656- VBN, |-85-323- BN,

1-85-528- VBN and 1-85-684-WBN were envel oped into i
single report. This report references NSRS Reports
| N-85-037-001, |-85-437-WBN, and | N 85-020- 001 for
conclusions and reconnendations.
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NSRS Report 1-85-143-001 references QIC Report
| N-85-020-001 for conclusions and recomendations.

QrC Report | N-85-020-001 addresses concrete
expansi on shel|l anchors being cut off and
deteriorated/rusted inunit 2 Reactor. A followup
interviewby QIC with the C revealed that the c
felt that the massive amount of rework inunit 2
woul d correct any problems, but still doubted
installations inunit 1. QIC then perforned an
investigation for unit 1.

This investiga-ion revealed a heavy concentration of
rust and corrosion on anchor bolts inthe floor of
the annulus area. (See section 4.5.2.1 of this
report). This investigation also reveal ed severa

i nstances of inproper installations. Four
reconmendati ons Were made by this report.

QTC recomrendation Q 85-020-001-01 addresses rusty
anchors, covered in section 4.5.2.1 of this report.

QrC recommendation Q 85-020-001-32 states that all
instal | ed expansion anchors for Category I supports
shal | be inspected for nininmumlength and excessive
plug depth. A detailed review of this QIC report
reveal ed the mninmum length reterred to inthis
recomendation was for bolt length, not shell length.

The discrepancies identified exist becaus

requi rements for thread engagenent and pl ug depth
were not placed in G32 until 1981. NCRs 3409R and
2789R provi ded an eval uation of these defi ci enci es.
The anchors were accepted based on tests perforned
with thread engagenents |ess than the one nonminal
bolt dianmeter requirenent currently given in G 32

QTC recommendation Q 85-020-0010 ° states that the
stress problemwith anchor bolt holes out of
al i gnment needs to be addressed.

This alignment probl em occurred because the support
i denti.ied by QIC shifted during relwoval of the
bolts for anchor inspection. This occurrence does
not represent a deficient condition

QTC recommendat i on Q 85-020-001- # recommends an

eval uati on of the inpact the substantiated concerns
of the QIC report may have had on the 79-02 wal kdown
and closure of NCRs 3409R and 2789R
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These substantiations did not affect the NCRs or the
79-02 program The NCRs were written to identify
and evaluate the discrepancies that were found by
QrC. These types of discrepancies were al so
addressed by the 79-02 program

NSRS report |N-85-037-001 references QIC report
| N-85-037-001 for conclusions and recommendati ons.

QTC report |N-85-037-001 addresses anchors that were
cut off after rebar was encountered during
installation. This report makes four

recomrendat i ons.

QrC recommendat i on Q 85-037-001-01 states that the
WBN PHO shoul d devel op, inplenment and document the
results of a sanple program which conplies with the
requirements and intent of NRC Bulletin OE 79-02.

As discussed insection 4.4.2.2 of this report, the
79-02 program for SQN has been accepted by the NRC.
This inspection and sanpling program at SQN was
basi cal |y identical to that performed at VBN.

Furthernore, as stated inmenorandums fromDavid H
Verrel|i, Chief, Reactor Projects Branch 1, Division
of Reactor Projects, to H. G Parris, Mnager of
Power and Engineering, dated February 15, 1985

(L44 850220 689) and fromJ. W Huf ham Manager of
Li censing and Regul ations, to Dr. J. Nelson Gace,
Regi onal Adninistrator, US. Nuclear Regulatory
Conmi ssion Region |1, dated May 17, 1985 (L44 850517
803), the NRC was satisfied that TVA's desi gn
verification work had provided reasonable assurance
that there were no OE Bulletin 79-02 related safety
concerns which woul d preclude issuance of an
operatin& license.

However, inorder to provide conplete assurance t hat
the requirenents of Bulletir 79-02 are met for VBN
unit 1, a 100 percent review of all affected support
cal cul ations should be perfornmed. This review was
initially scheduled for conpletion before restart,
after the first refue'ing outage. However, due to
schedul i ng considerations, TVA has comitted to
conplete this review before fuel |oad for unit 1.
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Watts Bar Engineering Project Procedure

VBEP- SEP-8L-02 is currently being witten to perform
this review and necessary re-eval uation

(CATD 11300-WBN-04).  Unit 2 supports were aesi gned
lor conpliance with the requirenents of OE Bulletin
79-02 and do not require further evaluation

QIC recomrendation Q 85-037-001-02 states that VBN
DNC shoul d revise VBN-QCP-1.14 to provide

prograi mmtic assurance for identifying deficient
anchors as opposed to overreliance on the degree of
"excessiVve jnspection” py qC inspectors. Al so

inspectors were to be Hrovided with tools necessary
for accurate inspectio

CAQR N-31 addressed the condition of expansi on shel
anchors and anchor bolts being altered in a manner
to appear acceptable, but were in fact, i ncapabl e of
performng their designed function. The CAQR
resulted inthe inplementation of additiona
inspection points for anchorages

Various problenms were identified inthe concrete
anchorage program after the CAQR  Corrective
actions for these problens have varied and include:
training, retesting/recertification gof i nspect i on
personnel ; reinspection; rework; sanpling progr ans;
addition/deletion of jnspection requirenents;
revision of upper-tier criteria and/ or i nspection
procedures; and the issuai.ce of a stop work order
None of the subsequent problens were repetitive of
those identified inCAQRf31. Procedural
requirements are in accordance with upper-tier
docunents. The instruction of some quality control
units to inspect more anchors than required is an
admini strative decision to enhance a quality program

The "zeroing" of pipe support inspections |ends
credence to the pipe support anchorage program
which accounts for at least half of all anchor ages
installed. On January 21, 1980, NCR 2019R was

i ssued against pipe supports i ngeneral for
deficiencies other than concrete anchors. This
NCR's corrective action required jnvalidation of
existing support docunentation per WBN- QCP-4.8 and
i ssuance of a new procedure for the

i nspection/reinspection and documentation of pi pe
supports.  WBN-QCP-4.23 was witten and all
previously inspected pipe supports were rei nspect ed
(including anchorages) and redocumented.
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DNC qual ity control inspection personnel have tools
to accurately inspect anchorages. A protractor type
device or a carpenters square and ruler are
avai |l abl e for measuring anchor perpendicularity.

DNC i s convinced that the inplece anchor inspection
program i s both adequate and in accordance W th
upper-tier docunents. Additionally, corrective
actions have established an overall program
resulting inaaquality facility with respect to
safety. DNC has expressed confidence that no
changes to the current program are i norder, nor are
any further corrective actions required for past
condi tions.

QTC Recommendation @ 85-0:7-001- °° states that D\E
shoul d evaluate the results of the QIC report to
determine if it ispotentially reportable to the NRC

DNE and DNC agree that, based on the responses to
the two previoucly discussed recomendations, this
report isnot reportable to the NRC DNE and DNC
functions With respect to cuncrete expansion anchors
have been and are in conpliance with procedural

requi rements, good engineering and good quality
control practices.

Al installed seismic pipe support anchors are
docunent ed i naccordance wth procedural
requirements, or, when deficiencies are identified,
on NCRs. Cther discipline features are docunented
i nthe same manner.

QTC Recommendation Q 85-037-001-0% states that DNE
should determine if a sinmilar Inadequate sanple
i nspection programwas used at SQN or BFN.

DNE denies that an inadequate sanpling programwas
used at VBN. This report supports that denial.

The inspection and sanpling program for 79-02 at SON
was basically identical to WBN. Both programs have
been accepted (VBN s with the exceptions noted) by
the NRC. BFN is performing a 100 percent |nspection
because G 32 had been Inplace for only a portion of
plant construction. Some modified installations
have been identified.





