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U §. Nuclear Regulatory Commission
Document Control Desk
Mail Station P1-137

Washington, DC 20555

Subject:  Arkansas Nuclear One - Unit |
: Docket No. 50-313
License No. DPR-51
Request For Enforcement Discretion

Gentlemen:

This letter documents the Arkanses Nuclesr One, Unit-1 (ANO-1) position (enclosed) discussed
on April 9, 1997, with members of the Nuclear Rogulstory Commission staff. During this
discussion, ANO formally requested enforcement disaretion from the requirements of Technica!
Specification 4.18 regarding surveillance of Once Through Steam Generator tubes  This
enforcement discretion was requested in order to allow sufficient time for the submittal and NRC
review and approval of an exigent change request for & one time exception to the requirements of
Section 4.18.5.b. This exception will allow tubes with Intergranular Attack indications within the
upper tube sheet with potential through-wall depths of grester than the plugging limit to remain in
service for the remainder of cycle 14. A markup of the proposed change is attached.

The attached request was reviewed and approved by the ANO Plant Safety Committee at
spproximately 0800 CDT on April 9, 1997. Verbal approval of this enforcement discretion
request was received at 1535 CDT on April 6, 1997. This discretion will Le in effect until May 7,
l”7,o&:mﬂthe8uﬂmmthepropouduchniwmodﬂuﬁonchmemm whichever
occurs first.
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¢c:  Mr Ellis W. Merschoff
Regiona! Administator
U. §. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 400
Atlington, TX 7601 1-8064

NRC Senlor Resident Inspector
Arkansas Nuclear One

P.O. Box 310
London, AR 72847

Mr. George Kalman

NRR Project Manager Region IV/ANO-] & 2
U. 8. Nuclear Regulatory Commission

NRR Mail Stop 13-H-3

One White Flint North

11555 Rockville Pike

Rockvilie, ML 20852
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2EQUIET FOR ENFORCEMENT DISCRETION REGARDING ONCE THROUGH
STEAM GENERATOR TUBE SURVEILLANCE

m«mmo&)umwummmummmmmasr)
MﬂmmGANO-lOncemwghSmmm(OTsm)uvmﬂodbydmmaiw
examination (DE) from previous tube pulls. IGA is s damage mechanism caused by corrosion of
the material grain boundaries. Tumﬁmmﬁomwnwﬁmuwwmhwbm
during the early years of plant operation. The contaminant causing IGA of the ANO-1 tubing is

catagorized as volumetric, or “patchllke”, with no sperific orientation. Since discovery, there has
been no evidence of leakage from IGA flaws at ANO-1.

Dudqﬂullﬂu&dh‘ouu.gmoddyw(BC)uduﬁqmw-nploydedu
the IGA. This technique had been qualified per Appendix “H” of the EPR] “PWR Steam
Generator Tube Examination Guidelines " This technique was used to depth size all IGA flaws
within the upper tubesheet (UTS). During this inspection, 25% of all indications detected within
meUTSragimbybobbhwﬂmmmimduﬂngkmuumkeCoﬂ(&PC)wmu
these flaws. All IGA indications between the 15th TSP and the secondery face of the UTS were
removed from service by plugging. All UTS IGA indications with & depth size of > 40%
through-wall (TW), as determined by the qualified sizing technique, were als0 removed from
service by plugging.

Three tube samples containing IGA flaws were removed from the “B” OTSG for future
Mdl:pmdemmWCﬁwh(ARC)mdeWquwwacm
technique employed during the 1R13 refueling outage.

Preliminary DE results of IGA flaws contained within tube samples removed from “B” OTSG
indicate that the flaw depths do not correlate well with the depths sized using the qualified EC
technique. The entire data set, including the results of the most recer: outage, still satisfies the
qualification requirements of Appendix H.

The inservice inspection of the ANO-1 steam generators is conducted in accordance with ANO-1
Technical Specifications 4.18. Specification 4 18.2 states: “/nservice inspection af sweam
generator tubing shall include non-destructive examination by eddy-current testing or other
equivalent techniques” Specification 4 18.3 requires thet a minimum sample size be examined in
acoordance with specificetion 4.18.5. Specification 4.18.5.b. notes: “The steam genwator shall
be determined operable after completing the corresponding actions (phg or sleeve all tubes
exceeding the phigging limit and all tubes containing through-wall cracks) required by Table
4.18-2." Table 4.18-2 specifies the expansion criteria for sampling ofdteau::‘g::uormbea
and requires “defecrive” tubes to be plugged or sleeved. Specification 4.18.5 Defect as
follows: “an imperfection of such severtty that it exceeds the phugging limit except where the
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tmperfection has been spanned by the installation of a sleeve. A tube comicining a defect in its
pressure boundary s defective.” Plugging Limil is defined in the same specification as follows:
“the imperfection depth at or bsyond which the tube shall be restored 10 serviceability by the
installation of a sleeve or removed from service because it may became unserviceable prior to
the next inspection; it is equal 1o 40% of the nominal tube wall thickness™

The Bases for Specification 4.18 states' < The swrveillance requirements for inspection of the
steam generator tubes ensure that the structural integrity of this portion of the RCS will be
matragined. The program for inservice inspection of steam generator tubes is based on a
modification of Regulatory Guide 1.83, Revision 1"

Criterion IX, “Control of Special Processes,” contained in Appendix B to 10 CFR Part 50 states,
in part, that “Measures shall be established to assure that special processes, including
anondamedvo" testing, are controlied and accomplished hy 4ualified personne! using qualified

Criterion X1, “Test Control,” requires, in part, that & test program be established to assure that all
testing required to demonstrate that structures, systems, and components will perform
satisfactorily in service is identified and performed in accordance with written test procedures

which incorporate the requirements and acceptance limits contained in applicable design

To demonstrate the eddy current bobbin coil’s ability to adequately depth size IGA patches within
the upper tubesheet, ANO qualified & technique in accordance with Appendix “H™ of EPR] “FWER
Steam Generstor Tube Examination Guidelines,” Revision 4 dated June 1996. Compliance with
the EPRI guideline was considered an acceptable method to qualify non-destructive examination
(NDE) techniques for the detection and sizing of damage mechanisms. This was the only
qualification technique available st that time.

The qualification data set demonstrating the capability of the inspection process consisted of
service-degraded tube specimens (i.e., tube samples removed from the ANO-1 and Crystal River
steam generators) The nondestructive examination parameter responses for the Crystal River
mbuw;:::nymm with the nondestructive examination parameter responses of the
ANO-1 .

During 1R13, three tubes with bobbin indications within the upper tubesheet were removed from
the steam generstor. Two of the three tubes contained flaws that would have required repair.
The third tube was near the repair limit and may have been preventively repaired. The tubes were
selected on the basis of their containing multiple indications with depths representative of the
sverage indication depths s sized by EC. After bursting the tubes in the lsborstory, the flaws
were examined and sized If o flaw was not opened by the burst of the tube it was bent open for
destructive examination. The DE results are not consistent . th the previous quelification dats of
the bobbin coil for sizing IGA flaws in the upper tubesheet. The “eason for the inconsistency in
sizing IGA in the upper tubesheet is still under review. As & result .f this condition, it is possible
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tht tubes were left in service with through-wall defects greater than the tachnical specifications

Therefore, ANO is requesting enforcement discretion regarding technical specification 4.18 to
allow sufcient time for submittal and NRC review and approval of a proposed technical
specification change request for & ons-time exception to the requirements of Section 4.18.5b
which will allow tubes with IGA defects within the upper tube sheet with potential through-wall
depths groater than the plugging limit to remain in service for the remainder of cycle 14.

Since the subject flaws do not represent a structural or leakage concern, ANU has concluded that
the presenice of inservice upper tubesheet IGA defscts with through-wall extents that may excoed
the technical specification plugging limit does not pose » concern relative to safe operation. of the
plant or the hoalth and safety of the public. Thc basis for this conclusion is presented below.
Initistion of & plant shutdown to perform the subject surveillance action would incresse the
potential for a plant upset. Although this increasad potential has not been quantified, it is
considered by ANO to represent & greater rigk than continuing 1o operete with the existing be
flaws for the remainder of the curren: oycle. Therefore, NOED criterion B 1.(a) is considered
spplicable to this request

Compensatory Measures

Extensive measures have been previously taken by ANO to enhance the operatars ability to detect
and respond 10 steam generator tube leakage Additionally, ANO has previously implemented
more restrictive ahutdown limits based upon primary-to-secondury leakage than those required by
the technica jpecifications. Since these messures were already in piace, no sdditional
compensatory measures were determined necessary to sddress the surveillance deficiency. A
summery of ANO-1's detectionmonitnring capahility, shudown limits, operstor guidance, and
training is provided below.

The methodology for manitoring the secondary system for leakage includes the use of process
monitors to check radiation levels in the condenser off gas, N-16 gamma levels from the OTSGs,
chemistry samples, and RCS mass balances to calculate leakage Additionally ANO-1 has &
procedural limit of 0.1 gpm (144 gpd) that is more conservative than the 0.347 gpm (500 gpd)
timit allowed by Technicel Specificadon (T§) 3.1.63.b. Managemens has previously established a
conservative administrative limit of 0.069 gpm (100 gpd) at which, upon confirmation, & plant
shui down is to be initisted.

Operstions personnel! trend information from the steam, condenser off-gas and OTSG process
monitor systems to detormine indication of an OTBG rube leak  Bteam Line: sre monitored by
radiation monitors and N-16 gamma detectors that provide chemists and operstors with the
capability of promptly detecting primary-1o-secondary leakage.

The amount of N-16 present in the secondary system is influenced by the size of the leak,
locstion, and the power level ANO-1 utilizes scintilstion type detectors as N-16 monitors
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These monitors are normally selected to measure gross activity from the OTSG but are selected to
monitor N-16 in accordanc: with . “normal Operuting Procedure (AOP) guidanoe for small
OTSG tube leaks. The monitors pravide input to control room annuncistors associated with
OTSG tube leaknge These N-16 wonitors have only a single point correlstion of loakage to an
N-16 reading based on 100% power level. Guidance is given in AOP 1203.023, “Small Steam
Generstor Tube Leaks”, to correlate an N-16 reading of 1x10E4 CPM as being indicative of wbe
Wd‘to.lchS&C’L‘MWMd.OOImWhm-
to-secondary leakage &t 100% power.

ANO-1 installed high sensitivity N-16 detectors in January of 1997 to enhance detection of smal!
changes in primary-to-secondary tube leakage st various power levels. A modification was made
to the plant computer 10 allow monitoring of both the original and newly installed N-16 monitors
wm.mdﬂymwuﬁmdduminmmd\nwdnmhw. The
phmmhmhum&mmwmumwmuoommlmmrmw
alarm &t & value set by operators. Guidance for the use of the new N-16 detectors for monitoring
pdm-muuyhnhyhﬁminwmlnfonmﬁonNoﬂu(Om)m. The OIN
providuuh.ndmg\ﬁdmfonupcwin)d-wwmmd'mmswmhd\o
“B” OTSG in less than one hour. This corresponds to a 60 gpd leak that might be indicative of a
tube beginning to fail. However, this correlation has not been done for the “A” OTSG since there
has been no leskage to trond.

The condenser off-gas monitor is an in-line detectar on the combined suction line of the
condenser vacuum pumps. It is & gamma sensitive scintillation detector that provides & means to
measure the gaseous activity ‘avels released 1o the system vent. The monitor provides displays
and an slarm in the control room to alert operators of s possible OTSG tube leak.

The main steam high range radiation monitors are Geiger-Mueller type detectors Thess detectors
provide input to the Safety Parameter Display System (SPDS) for display in the front of the
control room.

The plant computer leak rate program provides operators the ability to validate indications of
primary-to-secondary leakage by observing changes in the Resctor Coolant System (RCS) mass
inventory. This program sllows detection of changes in the make up tank level and determination
of leak rate based on the time interval sslected.

The SPDS is also svailsble for use by operators. This system has 8 screen dedicated for use
during suspected or actual primary-to-secondary leakage events. The “Steam Generstor Tube
Rupture” screen contains N-16 readings (from the original detectors), condenser off gas, RCS
Avg. Temp (Loop A/B), OTSG Tube-to-Shell delta T (OTSG A/B) and T-Sat for the OTSGs. In
sddition, the SPDS§ graphice display is outlined in red and flaghing when & parameter on the
graphics display is in slarm.

The Chemistry Department routinely analyzes and trends samples from the RCS and
water systerns to identify and quantify primary-to-secondary leakage. Off-gas samples taken
the condenser vacuum pump discharge are analyzed for Argon-41 activity. Liquid condensate
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samples are analyzed for tritium to quantify activity levels in the secondary system. Argon-4]
levels yield & better messure of instantaneous levels of primary-to-secondary leakage. Tritium
levals in the secondary system increase linearly over time during & primary-to-secondary leak A
primary to secondary leak rate can also be determined from the tritium analysis. Secondary liquid
Mmmmymumm.mmymmmom An
AQP directs special sampiing by the Chemistry Department until primary-to-secondary leakage is
reduced below 0.1 gpm or the reactor is tripped.

The Cperntions and Chemistry Departments utilize svallable information 10 detect changes in
primary-to-secondary leakage and to initiate actions to pla~+ the unit in a safe condition
Procedure: are provided such as Emergency Operating Procedure (EOP) 120Z 06, “Steam
Generator Tube Rupture,” AOP 1203.023, “Small Steam Generator Tube Leaks,” and the
1203.012 series for annunciator corrective actions sre utilized when the monitors, indicators,
trends, or snnuncistors exhibit changes indicative of the development of, or change In, primary-to-
secondary leakage The G -erations department uses these procedures to place the plant in 8
stable condition and to mitigate the consequences of an OTSG tube leak.

Finaliy, ANO maintsins thorough training of licensed operators by using the plant simulator for
primary-to-secondary tube leaks and ruptures. This insures familiarity with the symptoms and
Mq@muddhmtomﬂeﬁmd)'wmmrmmmmhaufe

Evaluation of Safetv Significance

The subject eddy current aizing technique was employed for IGA defects within the UTS. All
UTS 1GA indiostions with & Jepth size of > 40% TW were removed from servios by plugging the
sffected tubes.

The three UTS IGA tube samples removed during 1R 13 were subjectad to room temperature
burst testing Burst testing was performed separately within the flawed and unflawed regions of
the tube samples. No simulated tubesheet was employed during the tests. The tests were
using bladders in the flawed region. No foils or lateral restraint systems were used
burst pressures for the flawed regions were between 10,000 and 11,000 psig. The unflawed
regions burst at pressures between 10,700 and 11,200 paig For ANO-1 OTSGs, structural
mmtyum%dmm&edbypmmﬁdmthemmmtbmwdvxmn
normal operating differential pressure. This pressure for ANO-1 is 3765 psig. The burst testing
results indicate that subrantial structural margin exists.

In 1996, 10 support ANO's study of IGA, burst testing of pre-defacted tubes was completed by
Pramatome Technologies Ins. (FTI). The burst testing consisted of nine tubes containing
through-wall drilied holes up to 0.5 inches in diameter and one tube containing no defects placed
within & simulated tubesheet. Nine of the specimens burst at pressures > 10,94] psig. Each tube
burst outside the tubesheet within the non-defected portion of the tubes. One tube reached »
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pressure of 9,577 paig but did not burst due to bladder leakage These test results indicate that
the tubesheet provides sufficient support to preclude tube rupture within the tubesheet

The tube samples removed from ANO-1 in 1996 included eleven IGA indications in the UTS
Since it was confirmed that the inservice IGA indications are volumetric, bowoin amplitude
(voltage) was used as & bounding parameter. The eddy current responses from these flaws were
compared with the population of inservice 1G \ indications to determine how representative the
flaws were of those remaining in service. The 600 KHz bobbin coil signal amplitude of flawt in
tubes that were pulled during 1996 moged from 0.46 t0 2.65 volts. Of the 470 inservice IGA
indications, all are bounded by the ' 69 value.

Additionally, s comparison of RPC dats was performed to further substantiate that the pulled tube
fiaws bound those indications remaining in service. The RPC data collected for the tube pull
samples resulied in & maximum flaw extent of 0.16 inches. RPC signa! information was collected
on 118 indicarions within the UTS. Ten of the largest RPC voltage indications were examined to
determine the length-by-width extent by RPC. The largest RPC extent for those IGA indications
left in service was 0.14 inches. There.ure, it is concluded that the inservice IGA indications are
bounded by those tube samples tho® ~vere destructively examined.

mmo{mmmmmhmuudummmnofm

A The actual tube samples removed from ANO-1 during 1R13 exhibited burst
pressures that substantially exceeded the required strucsural limit.

B The structural support provided by the tubesheet precludes tube rupture.

C.  The inservice IGA indications are bounded by those flaws contained in the tube
samples that were pulled.

The IGA patches destructively examined were not through-wall; therefore, normal operating
pressures di¢ not result in through-wall leakage. This was evident during inservice inspection of
the tubing in which no ip tications of residual leakage was noted. A comparison of 1R12 ad
1R13 refueling outage I . signatures indicates that the IGA exhibits little or no growth. Also,
comparison of inspection data prior to the 1R 12 refueling outage supports this conclusion.
Additionally, during May 1996, “B” OTSQ wbing was subjected to a differential pressure of
aporoximately 2100 paid for several hours as a result of s feedwater transient. No imumediate

h _zease in primary-to-secondary leakrate was noted during the event or following startup. The
primary-to-secondary leakrate did increase by approximately 18 gpd three days following Jtartup,
however, none of the leakage detected during the 1R13 refusling outage was from IGA daws It
umWMWeM!GAMthSnWMMqu«MUx
Break (MSLE) pressures due to the flaw morphology and the near MSLB differential pressure
that oocurrsd in May 1996 with no resultant leakage.
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Con&doﬁmdmpwohbﬁwhmwmmque&qumduwaﬁven
condition other than that assumed for the base PRA The PRA assumed that the tube integrity is
such that no steam generator tube rupture would be induced due 1o transient conditions. The
mwmm.uwmmdmuudvuwylﬁmdumbubymoﬁgh
differential pressure across the tubes is 8 MSLB Accident. This accident could produce 8 tube
differential pressure of up to 2500 psid. The tube sample burst pressures were well above
pressures which would be seen in a limiting MSLE accident. Thus, the likelihood of tubes
rupturing is not increased because of the larger than expected flaw sizes due to IGA in the UTS.
mmmwmmmmmmmmmm
condition is estimated to be inconsequential.
mmwwmmmwunwmwmme
is the MSLB sccident. This accident sssumes & total leakage of | gpm with 1% failed fuel in the
core. wm.mmmwuwuwmmmwo.xmmw
operstion. Emﬂtwd:hchgehnmupocudwm.mmducedmbﬂuhgehnbnn
conservatively estimated to be 0.53 gpm on the afilscted steam generator. The following
sssumptions ars mads conoerning the numbes of flaws and associated leekage

1) Since steam generator A has the largest number of IGA patch indications (285) it was chosen
as the affected generator bounding steam generator B with only (185) indications.

2) Half of the indications arc assumed to leak under MELEB oconditions.

3) Representative leakage values for axial flaw lengths were utilized to bound the leakage
expected from IGA patches.

4) Applied the longest IGA length calculated from RPC data to the $0% populstion sssumed to
leak.

5) Assumed the flaws grew in length an additional 25% over the cycle
6) 50% of the flaw 'zigth will be 100% TW in depth.

Since there are 285 indications, half of this value will be 143. The longest length in the axial plare
was 0.14 inches. When increased by 25% this yields » flaw length of

0.14 inches * (1.25) = 0.175 inches
If 50% of the length is assumed to be 100% TW:

0.175 inches * (0.5) = 0.0875 inches
Using lekage curves developed for OTSG's for wxial flaws, the leakage from a single flaw

(0.0875 inch, 100% TW) is determined to be 0.0028 gpm. To compensate for normal operating
temperature the value is multiplied by 1.47 to yield a final leakage of 0.003675 gpm per flaw.

" it Job=§?7
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This value is then multiplied by the number of potential leaking flaws to give a total leakage of
143 flaws * 0.003675 gpm/flaw = 0.53 gpm

When the estimated leakage in the affected steam generstor is added to that which is allowed by

procedure, the total leakage rate is expected to be no greater than 0.63 gpm. Sitce the assumed

loskage rate is grester than the conservative calculation, the current licensing basis assumption of
1 gpm remaims bounding.

The subject flaws do not represent a structural or leakage concern. Therefore, the presence of
inservice upper tubesheet IGA defects with through-wall extents that may exceed the technical
specification plugging limit does not pose & conoem relative to the health and safety of the public.

An evaluation of the proposed NOED request has been pe Jormaed in sccordance with
10CFRS0.91(a)1) regarding no significant hazards consi..ration using the standards in
10CFRS0.92(c). A discussion of those standards as they relate to this request follows:

Criterion 1 -+ Doss Not Involve & Significant Increase ir: the Probability or Consequences
of an Aocident Previoust; Evalusted.

The steam generators are used to remove heat from the reactor coolant syster. during
normal operation and during accident conditions. The steam generstor tubing forms &
substantial partion of the resctor coolant pressure boundary. A steam generstor tube failure
is & violation of the reactor coolant pressure boundary and is a specific accident analyzed in
the ANO-] Safety Analysis Report.

The purpose of the periodic surveillance performad on the steam generators in accordance
with ANO-1 Technical Specification 4.18 is to ensure that the structural integrity of this
portion of the RCS will be maintained. The techrical specificaiion plugging limit of 40% of
the nominal tube wall thickness requires tubes to be repaired or removed from service
because the tube may become unservicesble prior to the next inspection. Unserviceable is
defined in the technica! specifications as the condition of & tube if it leaks or contains a
defect large enough to affect its structural imegrity in the event of an opersting basis
earthquake, & loss-of-coolant accident, or & sieam line break. Of these accidents, the most
severe condition with respect to IGA degradation within the UTS is the MSLB. During this
event the differential pressure across the tube could be as high &8 2500 psid. The rupture of
& tube during this event could permit the flow of resctor coolant into the secondary system
thus bypassing the contsinment.

From testing performed on simulated flaws within the tubesheet it uas been shown that the
patch JGA indications within the upper tubesheet left in service during 1R13 with potential
depths greater than 40% do not represent structurally significant flaws which would increase
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Thmwdlm.ddnmuﬁyudhthemﬁlmm:
m-wmummmummummwmwmm
uwwmmmmmm.

WWMudeMWWMMMXGAMh
mmwwmmnmw. IGA has besn present in the ANO-1 steam
Monbrmwymwhhwmwnw.nﬁbUMwmwwn.
Mudemmm.MMMwmmmt
pressure conditions.

Mmmmmwmwammmmmmmmms
mmwwmmmmmmpwgmz
doun«mhhaﬂpiﬂcﬂiwwhmmmwmmwdmuddm
WdwatorANo-'..

Criterion 2 - DouNmCruuthoPoiﬁbﬂiwlewmmmofAm
from any Previously Evaluated

pressure boundary. mmm&mmwamaumm
Mtﬁmmmwumummmumummmy
beoomunm-vicab\epdortoduncnw;ncdon. Unserviceable is defined in the technical
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Muﬂomuthccondiﬁoaoﬂmbﬂlhhhuoomimtwmhmcmghwm‘m
mmmhwmotnmusmuuamww
accident, or 8 MSLB. Of these accidents the most severe condition with respect to IGA
within the UTS is the MSLB.

Tests of tubes with representative IGA flaws removed from ANO-1 OTSGs during 1R13
mmmmmmwdmwmmmof
10,00C psid without the presence of the tubesheet. Testing of simulated through-wall flaws
dupwo,swhmm-mmmmmwmam
of the tubasheet. Thus the structura! requirement of the bases of the surveillance

Luhpmd«wddmemdiﬁomwaﬂdhﬁmiudhmthmﬂinmdmpwogy
of the flaws and would be low enough to ensure offsite dose limits are not exceeded.

Mﬂ,theNOEDdounminvdwnipiﬁcamnducﬁoninthewﬁaofnﬁty.

This condition was also evaluated in accordance with 10CFRS0.59. The evaluation concluded
that the condition did not represent an Unreviewed Safety Question.

Besis for No Environmental Consequences

quwbrmfwawﬁmdounmuwlmmmmpm.mmw
the quality of the human environment at ANO. This request, when implemented, does not impact
the ANO Environmenta! Report-Operzting License. Therefore, it does not involve ary
environmenta! consequences.

Imoroved Technicsl Specifications Implications

mwmumwwumwmwmhwmpmu
if Lmproved Technical Specificaticas were implemented for ANO-1.
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8. uu-om5§g!;- describas cthe condition of a tube if it leaks
or contains a defect large enough to affect its structural
integrity in the event of an Operating Basis Earthquake, a
loss~of-coplant accident, or & stean line or feedwater line
break as specified in Specification 4.18.4.c.

$. %o imgoct;gn means an inspection of the steanx generator
tube fram the point of entry completely to the point of
exit.

b. The stean generator shall be determined opezable after completing
the corresponding actions (plug or sleeve all tubes exceeding the
plugging limit and all tubes containing through-wall cracks)
required by Table (.18-2+

Amsndment No. &4, 43, 86,306 434, 110ml
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Transmit Journal

No . Remote Location ' Mode Start Time Pages [Result Note
003 (914147556233 Norm| 09.08:15 | 12°'34 19 [*» OK |Tx
004 (918477463337 Nerm| 09,09:49 | 04°13 05 |* OK [Tx
005 (916103375324 Norm| 08,11:57 | 11°'35 20 (% OK |[Tx
006 (4156358 Norm| 09.12:23 | 06'22 09 |* OK |[Tx
007 |9176075314346 Norm| 09.14:13 | 04'04 07 |* OK |[Tx
008 (916023935442 Norm| 09,15:42 | 09'a1 23 |% 0K |Tx

Receive Journal

NO . Remote Location Mode | Start Time TPages Result Note
0cS 804 832 3663| Norm| 0%,08:71 | 04'03 07 oK
006 610 337 5349| Norm| 09.08:37 | 02'07 03 0K
007 6107747540| Norm| 09.08:56 | 02'02 | .03 [ OK
008 63 Norm| 09.09:35 | 01°'23 02 oK
009 5016584€85| Norm| 09,09:55 | 01'53 04 Ix DK
€10 2077984220| Norm| 09.10:00 | 02'S4 03 0K
011 14711105| Ncrm| 09.11:27 | 01'36 | 02 0K
012 5018584685 Norm| 0%.12:37 | 08'SS 15 [ 0K
013 203 443 5893, Norm| 09.12:52 | 03'16 04 [ 0K
014 T 6093395435| Norm| 09,12:56 | 03'S5 08 |* oK
015 508 830 €575, No~m! 09.13:55 | 01°'S4 03 [ DK
016 402 533 7291| Norm! 09,14:18 | 05'34 10 [* OK
017 402 533 7291 Norm| 09.14:24 | 16'27 26 |* DK
018 615 265 8000| Norm! 09,14:53 | 01'47 03 [+  OK
19 402 533 7291| Norm| 09,15:05 | 19'17 29 I DK
020 860 440 2091| Norm, 09,15:27 | 01'39 03 [» 0K
021 63 Norm| 09,16:02 | 01°'52 03 0K
022 6107747540| Norm| 09.17:12 | 05'15 09 |» 0K
023 5018584685| Norm| 09.19:13 | 09'12 15 [+ 0K
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U. 8. Nuclear Regulstory Commission
Document Control Desk
Mail Station P1-137

Washington, DC 20555

Subject:  Arkansas Nuciear One - Unit 1
Docket No. 50-313
License No. DPR-S1
Request For Enforcement Discretion

Gentlemen:

This letter documents the Arkansas Nuclear One, Unit-] (ANO-1) position (enclosed) discussed
on April 9, 1997, with members of the Nuclear Regulstory Commission staff and formally
requests enforcoment discretion from the requirements of Technical Specification 4.18 regarding
surveillance of Once Through Steam Generator tubes. This enforcement discretion is requested in
ocder to allow sufficient time for the submittal and NRC review and approval of & proposed
change request for a one time exception to the requirements of Section 4.18.5.b which will allow
tubes with Intergranular Attack indications within the upper tube sheet with potential through-
wall depths of greater then the plugging limit to remain in service for the remainder of cycle 14.
A markup of the proposed change is attached.

The astached request was reviewed and approved by the ANO Plant Safety Committee at x0cx on
April 9, 1997. Verbal approval of this enforcement discretion request was received &t %00 on
April 9, 1997.

Very truly yours,

Dwight C. Mims
Director, Nuclear Safety

ATTACHMENT 2
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ec. M. Ellis W, Merschoff
Regional Administrator
U. §. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 400
Arfington, TX 76011-8064

mla\iorkeddmlnsm
Arkansas Nuclear One
P.O.Box 310

London, AR 72847

Mr. George Kalman

NRR Project Manager Region IV/ANO-1 & 2
U. 8. Nuclear Regulatory Commission

NRR Mail Stop 13.H.3

One White Flint North

11555 Rockville Pike

Rockville, MD 20852
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REQUEST FOR ENFORCEMENT DISCRETION REGARDING ONCE TEROUGH
8TFAM GENERATOR TUBE SURVEILLANCE

Intergranular Attack (IGA) is known to be present above the |1 5th Tube Suppart Plate (TSP)
within the ANO-1 Onoe Through Steam Generstors (O'i SGs) ae verified by destructive
examination (DE) from previous tube pulls. IGA is & damage mechanism caused by carrosion of
the material grain boundaries. The corrosion resulted from contaminants introduced on the tubing
during the early years of plant operation. The contaminant causing IGA of the ANO-1 tubing is
sulfur as a result of thermal decomposition of ion exchange resins. The ANO-1 1GA can be
categorized as volumetric, or “patch-like”, with no specific orientation. Sincs discovery, there has
been no evidence of leakage from IGA flaws st ANO-1.

During the IR13 refueling outage, an eddy current (EC) technique was employed to depth size
the IGA. This technique had been quelified per Appendix “H” of the EPRI “PWR Steam
Generator Tube Examination Guidelines™ This technique was used to depth size all IGA flaws
within the upper tubesheet (UTS). During this inspection, 209 of all indications detected within
the UTS region by bobbin coil were examined using Rotating Pancake Cou (RPC) o characterize
these flaws. All IGA indications between the 15th TSP and the secondary face of the UTS ware
removed from service by plugging. All UTS IGA indications with & depth size of > 40%
through-wall (TW), as determined by the qualified sizing technique, were also removed from

service by plugging.

Three tube samples containing IGA flaws were removed from the “B” OTSG for future
development of an Alternate Repair Criteria (ARC) and to further support the qualified EC sizing
technique employed during the 1R 13 refueling outage.

Preliminary DE results of IGA flaws contained within tube samples removed from “B” OTSG

indicate that the flaw depths do not correlate well with the depths slzed using the qualified EC

technique. The entire data set, including the results of the most recent outage, still satisfies the
qualification requirerents of Appendix H.

The inservice ingpection of the ANO-1 steam generators is conducted in accordance with ANO-1
Technical Specifications 4.18. Specification 4.18.2 states: “Tnservice inspection of steam
generator tubing shall include non-destructive examination by eddy-current testing or other
equivalent sechniques.” Specification 4.18.3 requires that & minimum sample size be examined in
sccordance with specification 4.18.5. Spacification 4.18.5b. notes: “The steam penercior shall
be determined operable gfier completing the carresponding actions (plug or sleeve all tubes
exceeding e pluggmg limiy and all nbes conwatning thruugh-wall cracks) requéired by Table
4.18-2" Table 4.18-2 specifies the expansion criteria for sampling of the steam generator tubes
and requires “defective” tubes 10 be plugged or sleeved. ion 4.18.5 defines Defect as
follows: “am imporfection cof sw-h severity that it exceeds the plugging limit except where the
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imperfection has been sparned by the installation of a sleeve. A tube contatning a defect in its
pressure boundary is defective.” Plugging Limil is defined in the same specification as follows:
“the tmperfection depth at or beyond whicl: the tube shall be restored to serviceability by the
installation qf a sleeve ar removed from service because if may become unserviceable prior to
the next inspection; it is equal to 40% of the nominal tube wall thickness "

The Bases for Specification 4.18 states: “The surveillance requirements for inspection of the
Steam gensrator tubes ensure that the structural integrity of this portion of the RCS will be
maintained The program for inservice inspaction of stecam generator tubes is based on a
modification of Regulatory Guids 1.83, Revision | *

Criterion IX, “Control of Special Processes,” contained in Appendix B to 10 CFR Part 50 states,
in part, thlt'Memmeomabﬁshdwmthuspecidymindudw
noudestructive testing, are controlled and sccomplished by qualified personns! using qualified

procedures.

Criterion X1, “Test Control,” requires, in part, that a test program be established 1o assure that all
testing required 1o demonstrate that structures, systems, and components will perform
satisfactorily in service is identified and performed in accordance with written test procedures
which incorporate the requirements and scceptance limits contained in applicable design
documents.

Todmnmuhoddywmbobbincoil'ubilitywdquwydepthsiuXGApuehuwithin
the upper tubesheet, ANO qualified & technique in accordance with Appendix “H” of EPRI “PWR
Steam Generator Tube Examination Guidelines,” Revision 4 dated June 1996. Compliance with
the EPRI guideline was considered an acceptable method to qualify non-destructive examination
(NDE) techniques for the detection and sizing of damage mechsnisms. This was the oaly
qualification technique availsble at that time.

The qualification data set demonstrating the capability of the ir spection process consisted of
service-degraded tube specimens (i.¢., tube samplzs removed &om the ANO-1 end Crystal River
steam generators). The nondestructive examination parameter responses for the Crystal River
tubes were fully consistent with the nondestructive examination parameter responses of the
ANO-] flaws.

During 1R13, three tubes with bobbin indications within the upper tubesheet were removed from
the steam generstor. Two of the three tubes contained flaws thet would have roquired repair.
The third tube was near the repair limit and may have been preventively repaired. The tubes were
selected on the basis of their containing multiple indications with depths representative of the
average indication depths as sized by EC. After bursting the tubes in the laboratory, the faws
were examined and sized. If a flaw was not opened by the burst of the tube it was bent open for
destructive examination. The DE results are not consistent with the previous qualification data of
the bobbin coil for sizing IGA flaws in the upper tubesheet. The reason for the inconsistency in
sizing IGA in the upper tubesheet is still under review. As a result of this condition, it is possible
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that tubes werr left in service with through-wall defects greater than the tachnical spacifications
plugging limit.

Therefore, ANO is requesting enforcement discretion regarding technical specification 4.18 to
allow sufficient time for submittal and NRC review and approval of s proposed technical
specification change request for & one-time exception to the requirements of Section 4.18.5.b
which will allow tubes with IGA defects within ths upper tube sheet with potential through-wall
depths greater than the phugging imit to remain in service for the remainder of cycle 14. This
request satisfies Criterion B.1.(b) of the NOED guidance.

Compeneatory Measures

The methodnlogy for monitoring the secondary system for leakage includes the use of process
monitors to check radistion levels in the condenser off gas, N.16 gamma levels from the OTSGs,
chemistry samples, and RCS masa belances to calculate leakage. Additionally ANO-1 hes o
procedural fimit of 0.1 gpm (144 gpd) that is more conservative than the 0.347 gpm (500 gpd)
limit allowed by Technical Specification (18) 3.1.6.3.b. Management has previously established &
conservative administrative limit of 0.069 gpm (100 gpd) at which, upon confirmation, s plant
shut down is to be initiated.

Operations personne! trend information from the steam, condenser cff-gas and OTSG process
monitor sysiems to determine indication of an OTSG tube leak. Steam lines are monilured by
radiation monitors and N-16 gamma detectors that provide chemists and operators with the
capabllity of promptly detecting primary-to-secondary leakage.

The amount of N-16 present in the secondary system is influenced by the size of the leak,
location, and the power level. ANO-! utilizes Geiger-Mueller type detectory as N-16 monitors.
These monitors are normally selected to measure gross activity from the OTSG but are selected to
monitor N-16 in accordance with Abnormal Operating Procedure (AOP) guidance for smell
OTEG tube lesks. The monitors provide input to control room annunciators associated with
OTSG tube leakage. These N-16 monitors have only & single point comrelation of leakage tu an
N-16 reading based on 100% power level. Guidance is given in AOP 1203.023, “Smal Stcam
Generstor Tube Leaks”, to correlate an N-16 reading of 1x10E4 CPM as being indicative of tube
leakage of 2 0.1 gpm sad a 500 CPM change being indicative of 2 0.0] gpm change In primary-
to-secondary ieskage st 1004 power.

ANO-1 instalied high sensitivity N-16 detectors in January of 1997 10 enhance detestion of small
changes in primary-to-secondary tube leaknge st various power levels. A modification was made
to the plant computer to allow monitoring of both the origina! and newly installed N-16 monitors
to provide s readily visible indication of changes in count rate due to changes in leakage. The
plant computer input has an alarm that can be used to actuate a control room snnunciator panel to
alarm at & value set by operators. Cuidance for the use of the now N-16 detectors for monitoring
primary-to-secondary leakage is given in Operstions Information Notice (OIN) #44. This
document provides a correlstion of count rate versus leakage. The OLN provides shut down
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guidance for & mep change in N-16 count rate of greater than 500 cpm in less thun one hour. This
corresponds 1o & 60 gpd leak that might be indicative of a tube beginning to fail

The condenser off-gas monitor is an in-line detector on the combined suction line of the
condenser vacuum pumps. L is & gamms sensitive scintillation detector that provides » mesns to
measure the gaseous activity levels released 10 the system vent The monitor provides displays
and an alarm in the control room to alert operators of & possible OTSG tube leak.

The main stesm high range radiation monitors are Geiger-Mueller type detectors. These detectors
provide input to the Safety Parameter Display System (SPDS) for display in the front of the
control room.

The plant computer leak rate program provides operators the sbility to validste indications of
primary-to-secondary leakage by observing changes in the Reactor Coolant System (RCS) mass
inventory. This program allows detection of changes in the make up tank level and determination
of leak rate changes based on the time interva! selected.

The SPDS is also available for use by operators. This system has a screen dedicated for use
during suspected or actual primary-to-secondary leakage events. The “Steam Generator Tube
Rupture” soreen contains N-16 readings (from the original detectos), condenser off gas, RCS
Avg. Temp (Loop A/B), OTSG Tube-to-Shell delta T (OTSG A/B) and T-Sat for the OTSGs. In
addition, the SPDS graphics display is outlined in red and flashing when a parumeter on the
graphics display is in slarm.

The Chemistry Department routinely anslyzes and trends samples from the RCS and secondary
water gystems 1o identify and quantify primary-to-secondary leakage. Off-gas samples taken from
the condenser vacuum pump discharge ars analyzed for Argon-4] activity. Liquid condensate
samples are analyzed for tritium to quantify activity levels in the secordary system. Argon-41
levels yleld 8 bester measure of instantaneous levels of primary-to-secondary leakage. Tritium
levels in the secondary system increase linearly over time during & primary-to-secondary leak A
primary to secondary leck rate can also be determined from the tritium analysis. Secondary liquid
samples are also routinely analyzed for fission product sctivity using garuma spectroscopy. An
AOP directs special sampling by the Chemistry Department until primary-to-secondary leskage 's
reduced below 0.1 gpm or the reactor is tripped.

The Operaticns and Chemistry Departments utilize available information to detect changes in
primary-to-secondary leakage ~ad o initiate activnw tu plece the unit in « safe condition.
Procedures are provided such as Emergency Operating Procadure (EOP) 1202.06, “Steam
Generstor Tube Rupture,” AOP 1203.023, “Small Steam Generator Tube Leaks,” and the
1203.012 series for annuncistor sorrective actions are utilized when the monitors, indicators,
trends, or annunciators exhibit changes indicative of the development of, or change in, primary-to-
sevondary leskage. The Opeorstions depariment usce theae proocdures to place the plant in

stable condition and to mitigate the consequences of an OTSG tube leak. ;
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Finally, ANO maintains thorough training of licensed operators by using the plant simulstor for
primary tube leaks and ruptures. This insures familiarity with the symptoms and
indications of this event to enable timely diagnosis and action for placing the unit in & safe
condition.

Evalyation of Safety Significance

The subject eddy current sizing technique was employed for 1GA defects within the UTS. All
UTS IGA indications with s depth sze of > 40% TW were removed from service by plugging the
affectad tubes.

The three UTS IGA tube sampies removed during 1R13 were subjected 10 room temperature
burst testing. Burst testing was performed separately within the flawed and unflawed regions of
the tube samples. No simulsted tubesheat was smployed during the tests. The tests were

using bladders in the flswed region. No foils or lateral restraint systems wvere used.
The burst pressures for the flawed regions were between 10,000 and 11,000 psig. The unflawed
regions burst at pressures betwsen 10,700 and 11,200 psig. For ANO-1 OTSGs, structural
integrity is conservatively demonstrated by pressurizing the steam generator tubing to three times
normal operating differential pressure. This pressure for ANO-1 is 3765 psig. The burst testing
results indicate that substantial structural margin exists.

In 1996, to support ANO's study of IGA, burst testing of pre-defected tubes was completed by
Framatome Technologies Inc. (FTT). The burst testing consisted of nine tubes containing
through-wall drilled holes up to 0.5 inches in diameter and one tube containing no defects placed
within & simulsted tubesheet. Nine of the specimens burst st pressures > 10,941 psig. Each tube
burst outside the tubesheet within the non-defected portion of the tubes. One tube reached s
pressure of 9,577 psig but did not burst due to biadder leakage. These test results indicate that
the tubeshoet provides sufficient support to preciude tube rupture within the tubesheet.

The tube samples removed from ANO-1 in 1996 included eleven IGA indications in the UTS.
Since it was confirmed that the inservice IGA indications are volumetric, bobbin amplitude
(voltage) was used as a bounding parameter. The eddy current responses from these flaws were
compared with the popul ion of inservice IGA indications to determine how representative the
flaws were of those remaining in jervice. The 600 KHz bobbin coil signal amplitude of laws in
tubes that were pulled during 1996 ranged from 0.46 to 2.69 volts. Of the 470 inservice IGA
indications, all are bounded by the 2.69 value.

M&dmﬂy.lmpﬁnndmauwmwmwmnﬂmmmwmm
flaws bound those indications remaining in service. The RPC data collected for the tube pull
samples resulted in 2 maximum flaw extert of 0.16 inches. RPC signal information was collected
on 118 indications within the UTS. Ten of the largest RPC voltage indications were examined to
determine the length-by-width extent by RPC. The largest RPC exteat for those IGA indications
left in pervice was 0.16 inches. Therefore, it is concluded that the inservice IGA indications are
bounded by those tube samples that were destructively examined.
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Structural integrity of the tubing within the tubesheet is sasured based upon demonstration of the

A The actual tube samples removed from ANO-! during 1R 13 exhibited burst
pressures that substantially exceaded the required structura! limit.

The structural support provided by the tubesheet precludes tube rupture.

The inservice IGA indications are bounded by those flaws contained in the tube
samples that were pulled.

mlmmmmmmm-wm;zmmmmw
pressures did not result in through-wall leakage. This was evident during inservice inspection of
the tubing in which no indications of residual leskage was noted. A comparison of 1R12 and
IR13 refueling outage EC signatures indicetes that the 1GA exhibits little or no growth. Also,
comparison of inspection data prior to the 1R 12 refueling outage supporus this conclusion.
Additionally, during May 1996, “B” OTSG tubing was subjected to & differential pressure of
epproximately 2100 paid for several hours as a result of 8 feedwater transient. No immediate
increase ir, primary-to-secondary leakrate was noted during the event or following startup. The
primary-to-secondary leakrate did increase by approximately 18 gpd three day, isllowing startup,
however, none of the leakage detected during the 1R13 refueling outage was from IGA flaws. It
is concluded that leakage through IGA flaws in the UTS 1s highly unlikely &t Main Steam Line
Break (MSLB) pressures due to the fisw morphology and the near MSLB differential pressure
that ucourted in May 1996 with no resultant leakage.

Conditional core damage probability is the increase in core damage froquency due to s given
condition other than that assumed for the base PRA. The PRA assumed that the tube integsity is

such that no steam generator tube rupture would be induced due to transient conditions. The
wwmmmmm@wmwmwmnmwm.m
differentia! pressure scross the tubee is 8 MSLB Accident. This accident could produce & tube
differential pressure of up to 2500 psid. The tube sample burst pressures were well sbove
pressures which would be seen in a Umiting MSLB sccident. Since the likellhood of tubes
rupturing is not increased because of the larger than expected flaw sizes due to IGA in the UTS,
the conditional core damage probability for this condition is zero.

Th.e limiting licensing basis accident with respect to dose consequences from induced tube leakage
is the MSLB accident. This accident assumes s 1ota! leakage of 1 gpm with 134 failed fuel in the
core. However, steam generator tube leakage is procedurally limited to 0.1 gpm during normal
operstion. Even though leakage is not expected to occur, MSLB induced tube leakage has been
conservatively astimated to be 0.53 gpm on the affected steam generstor  The following
sssumptions are made concerning the number of flaws and associated leakage:

1) Since sieam generator A has the largest number of IGA patch indications (285) it was chosen
as the affected generator bounding steam generstor B with only (189) indications.
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2) Half of the indications are assumed to leak under MSLB conditions.

From:ANO GSB 1 S018%04005 T-4C0 P 10/18 Job-918

3) Representative leakage valucs for axial flaw lengths were utilized to bound the leakage
expected from 1GA patches

4) Applied the longest IGGA length calculated from RPC data to the 50% population assumed to
loak

5) Assumed the flaws grew in length an additional 25% over the oycle.
6) 50% of the flaw length will be 100% TW in depth.

Since there we 285 indications, half of this value will be 143. The longest 'ength in the axial plane
was 0.14 inches. When increased by 29% this yields a flaw length of.

0.14 inches * (.25) = 0.175 inches
1If 50% of the length is assumed to be 100% TW:
0.175 inches * (0.5) = 0.U87S inches

Using leakage curves developed for OTSG's for exial flaws, the leskage from a single flaw

{0.0875 inch, 100% TW) is determined to be 0.002% gpm  To compensate for normal operating
the value is multiplied by 1.47 to yield & final leakage of 0.003675 gpm per flaw.

This value is then multiplied by the number of putential leaking faws to give & total leakage of*

143 flaws * 0.003675 gpm/flaw = 0.53 gpm

When thie estimated leakage in the affected steam generator is added to that which is allowed by

procedure, the total leakage rate s expecred w be no greater than 0.63 gpm. Since the assumed

leakage rate is greater than the conservative calculation, the current licensing basis assumption of
1 gpm remains bounding.

The subject flaws do not represent & structural or leakage concern. Therefore, the presence of
inservice uppar tubeshest IGA defects with through-wall extents that may exoeod the techaical

specification plugging limit does not pose & concern relative to the health and safety of the public.

An evelustion of the proposed NOED request hae been performed in ascordanue with
LOCFRS0.91(sX1) no significant hazards considerstion using the standards in
10CFRS50.92(c). A discussion of standards as they relate 1o this request oliows,

Criterion 1 - Does Not Involve & Significant Increase in the Probability or Consequences
of an Accident Previously Cvatustod.
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The steam generstors are used to remove hest from the reactor coolant system during
normal operation and during accident conditions. The steam generator tubing forms &
substantial portion of the reactor coolant pressure boundary. A steam generator tube failure
is a violation of the reactor coolant pressure boundary and is & specific accident analyzed in
the ANO-1 Safety Analysis Report.

The purpose of the periadic surveillance performed on the steam generators in sccordance
with ANO-1 Technical Specification 4.18 is to ensure that the structural integrity of this
portion of the RCS will be maintained. The technical specification plugging limit of 40% of
the nominal tube wall thickness requires tubes to be repaired or removed from service
because the tube may become unserviceable prior to the next inspection. Unserviceable is
defined in the technical specifications as the condition of a tube if it leaks or contains »
defect large enough to affect its structural integrity in the event of an operating basis
sarthquake, & loss-of-coolant socident, or & steam line break. OF these accidents, the most
severe condition with respect to IGA degradation within the UTS is the MSLB. During this
event the differential pressure across the tube could be as high as 2500 paid. The rupture of
& tube during this event could permit the flow of reactor coolant into the secondary system
thus bypassing the containment.

From testing performed on simulated flaws within the tubesheet it has been shown that the
patch IGA indications within the upper tubesheet left in service during 1R13 with potential
depths greater than 40% do not represent structurally significant flaws which would increase
the probability of & tube failure beyond that currently assumed in the ANO-1 Safety Analysis
Report.

Burst tests were conducted on tubing with simulated flsws within the tubsshest. In these
tests, through-wall holes of varying sizes up to 0.5 inch in diameter were drilled in test
specimens. The flawed specimen tubes were then inserted into a simulated tubesheet and

. In all cases the tube burst sway from the flaw in that portion of tube that was
outside the tubesheet. The size of these simulated flaws bound the indications left in service
within the upper tubeshest during 1R13. These tests demonstrate for flaws similar to the
patch IGA found in the ANO-1 upper tubesheet that the tubes will not fail at this location
under accident conditions.

The dose consequences of 8 MSLB accident are analyzed in the ANO-1 accident analysis.
This analysis assumes the unit is opersting with a | gpm steam generaior tube leak and that
the unit has been operating with 1% defective fuel.

Increased leakage during & postulated MSLB accident resulting from the patch IGA left in
service in the upper tubesheet is not expected. JGA has been present in the ANO-1 steam
generstors for many years with no known leakage attributed to this damage mechanism.
Becsuse of its localized nature and morphology, the flaw does not open under accident
pressure conditions.
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Therefore, the NOED which allows continued operation with 1GA flaws within the UTS
with potentia! through-wall extents greater than the technical specifications plugging limit
does not result in a significant increase in the probability or consequences of an accident
previously evaluated for ANO-1.

Criterion 2 - Does Not Create the Possibility of 8 New or Different Kind of Accident

from any Previously Evaluated.

The steam generstors are passive components. The intent of the technical specification
surveillance requirements is being met by this change in that adequate structural and
leakage integrity will be maintained. The proposed change Introduces no new modes of
plant operation.

Therefore, the NOED does not create the possibility of & new or different kind of accident
from any previously evaluated

Critgrion 3 - Doee Not Involve a Significant Reduction in the Margin of Safety.

The ANO-1 Technical Specification Bases specify that the surveillance requirements (which
includes the plugging limits) are to ensure the structural integrity of this portion of the RCS
pressure boundary. The technical specification plugging limit of 40% of the nominal tube
wall thickness requires tubee to be repaired or removed from service because the tube may
become unserviceable prior to the next inspection. Unserviceable is defined in the technical

1 as the condition of a tube If it leaks or conisins & defect large enough to affect
its structural integrity in the event of an operating basis earthquake, a loss-of-coolant
sccident, or 8 MSLB. Of these accidents the most severe condition with respect to IGA
within the UTS is the MSLB.

Tests of tubes with representative IGA flaws removed from ANO-1 OTSGs during 1R13
showed that flawed tubes are capable of withstanding differential pressure in excess of
10,000 psid without the presence of the tubesheet. Testing of simulated through-wali flaws
of up 1o 0.8 inch in diameter within a tubesheet showed that the tubes always failed outside
of the tubesheet. Thus the structurs! requiremeat of the bases of the surveillance

spocification is satisfied considering this NOED.

under accident conditions would be limited due to the small size and morplology
of the flaws and would be low enough 10 ensure offsite dose limits are not excesded.

Thersfore, the NOED does not involve a significant reduction in the margin of safety.

This condition was also evalusted in accordance with 10CFRS0.59. The evaluation concluded
that the condition did not represent an Unreviewed Safery Question.

Basia for N Enviropmental Congequences
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This requent for enforcement discretion does not have s significant effect, impast, or change to
the quality of the human environment at ANO. This request, when implemented, does not impact
the ANO Envirorunental Report-Operating License. Therefore, it does not involve any
environmental consequences.

Improved Technical Specifications Implications

The condition fur which enforcement discretion is being requested would not have been prevented
if Improved Technical Specifications were implemented for ANO-1.



