
-• UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555-0001 

May 1, 2001 

MEMORANDUMT 

FROM: / homas W. Alexion, Project Manager, Section 1 
Project Directorate IV & Decommissioning 
Division of Licensing Project Management 

SUBJECT: ARKANSAS NUCLEAR ONE, UNIT 2 RE: DISCUSSIONS REGARDING 
PROPOSED REACTOR COOLANT LEAKAGE DETECTION SYSTEM 
TECHNICAL SPECIFICATIONS (TAC NO. MB1182) 

The U. S. Nuclear Regulatory Commission (NRC) staff has had discussions with Entergy 
Operations, Inc., the licensee, regarding the licensee's February 6, 2001, application on the 
above subject. In order to facilitate these discussions, the licensee provided the draft 
information in the attachment. This draft information may be revised if and when the licensee 
decides to supplement their application. This information was not used in rendering any 
regulatory decisions.  

The purpose of this memorandum is to place the attachment in the Public Document Room.  
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REACTOR COOLANT SYSTEM 

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE 

LEAKAGE DETECTION SYSTEMS 

LIMITING CONDITION FOR OPERATION 

3.4.6.1 The following Reactor Coolant System leakage detection 
instrumentation shall be OPERABLE: 

a. One containment sump level monitor, 

b. One containment atmosphere particulate radioactivity monitor, and 

c. One containment atmosphere gaseous radioactivity monitor.  

APPLICABILITY: MODES 1, 2, 3 and 4.  

ACTION: 

a. with one or more containment atmosphere radioactivity monitor(s) 
inoperable, operation may continue for up to 30 days for each inoperable 
monitor provided: 

1. grab samples of the containment atmosphere are obtained and analyzed 
at least once per 24 hours, or 

2. a Reactor Coolant System water inventory balance is performed at 
least once per 24 hours in accordance with Surveillance Requirement 
4.4.6.2.1.a;* 

otherwise, be in at least HOT STANDBY within the next 6 hours and in 
COLD SHUTDOWN within the following 30 hourz.  

b. With the containment sump level monitor inoperable, operation may 
continue for up to 30 days provided a Reactor Coolant System water 
inventory balance is performed at least once per 24 hours in accordance 
with Surveillance Requirement 4.4.6.2.1.a;* otherwise, be in at least HOT 
STANDBY within the next 6 hours and in COLD SHUTDOWN within the following 
30 hours.  

c. With the containment sump level monitor inoperable and one containment 
atmosphere radioactivity monitor inoperable, operation may continue for 
up to 30 days for each inoperable monitor provided a Reactor Coolant 
System water inventory balance is performed at least once per 24 hours in 
accordance with Surveillance Requirement 4.4.6.2.1.a;- otherwise, be in 
at least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN within 
the following 30 hours.  

d. The provisions of Spci=fication 3.0.4 arc not applicable.  

*Not required until 12 hours after establishment of steady state conditions.

3/4 4-13a Amendment No.

T-788 P 02110 Job-021

ARKANSAS - UNIT 2
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REACTOR COOLANT SYSTEM 

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE 

LEAKAGE DETECTION SYSTEMS 

SURVEILLANCE REOUIREMENTS 

4.4.6.1 The leakage detection instrumentation bhlal b= •L4V,,aLatL'Lcd 
OPERABLE by: 

A. Performing a CHANNEL CHECK of the required containment atmosphere 
radioactivity monitors at least once per 12 hours.  

b. Performing a CHANNEL CHECK of the containment sump level monitor 
at least once per 12 hours.  

c. Performing a CHANNEL FUNCTIONAL TEST of the required containment 
atmosphere radioactivity monitors at least once per 31 days.  

d. Performing a CHANNEL CALIBRATION of the containment sump level 
monitor at least once per 18 months.  

a. Performing a CHANNEL CALIBRATION of the required containment 
atmosphere radioactivity monitors at least once per 18 months.

3/4 4-13a Amendment No.

T-788 P 03/10 Job-021

ARKANSAS - UNIT 2 I
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REACTOR COOLANT SYSTEM 

BASES 

Wastage type defects are unlikely with proper chemistry treatment of 
the secondary coolant. However, even if a defect should develop in service, 
it will be found during scheduled inservice steam generator tubes 
examinations. Plugging will be required for all tubes with imperfections 
exceeding the plugging limit as defined in Surveillance Requirement 
4.4.5.4.a. Steam generator tube inspections of operating plants have 
demonstrated the capability to reliably detect degradation that could affect 
tube wall integrity. Additionally, upgraded testing methods will be 
evaluated and appropriately implemented as better methods are developed and 
validated for commercial use.  

Whenever the result* of any steam generator tubing inservice inspection 
fall into Category C-3 certain results will be reported in a Special Report to 
the Commission pursuant to Specification 6.9.2 as denoted by Table 4.2-2.  
Notification of the Commission will be made prior to resumption of plant 
operation. Such cases will be considered by the Commission on a case-by-case 
basis and may result in a requirement for analysis, laboratory examinations, 
tests, additional eddy-current inspection, and revision of the Technical 
Specifications, if necessary.  

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE 

3/4.4.6.1 LEAKAGE DETECTION SYSTEMS 

GDC 30 of Appendix A to 10 CFR 50 requires means for detecting and, to 
the extent practical, identifying the location of the source of RCS LEAKAGE.  
The RCS leakage detection systems required by this specification arc provided 
to monitor and detect leakage from the Reactor Coolant Pressure Boundary.  
These detection systems are consistent with the recommendations of Regulatory 
Guide 1.45, "Reactor Coolant Pressure Boundary Leakage Detection Systems" May 
1973. Likewise, the actions implemented upon inoperability of a required 
leak detection instrument are sufficient in maintaining the diversity and 
accuracy needed to effectively detect RCS leaks.  

Industry practice has shown that water flow changes of 0.5 gpm to 1.0 gpm 
can readily be detected in contained volumes by monitoring changes in water 
level, in flow rate, or in the operating frequency of a pump. In addition, 
the reactor coolant contains radioactivity that, when released to the 
containment, can be detected by radiation monitoring instrumentation.  
Instrument sensitivities of 10 - 106 cpm for particulate and gaseous 
monitoring are practical for these leakage detection systems.  

12 hours is provided by a footnote to allow for plant stabilization 
before performance of the required reactor coolant inventory balance. This 
provision is necessary to ensure an accurate measurement is obtained.  

ARKANSAS - UNIT 2 B 3/4 4-3 Amendment No. 4,4-4,a-Q,G*der

T-788 P 04/10 Job-O21
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REACTOR COOLANT SYSTEM 

BASES 

3/4.4.6.2 REACTOR COOLANT SYSTEM LEAKAGE 

Industry experience has shown that while a limited amount of leakage is 
expected from the RCS, the unidentified portion of this leakage can be 
reduced to a threshold value of less than 1 GPM. This threshold value is 
sufficiently low to ensure early detection of additional leakage.  

The 10 GPM IDENTIFIED LEAKAGE limitation provides allowances for a 
limited amount of leakage from known sources whose presence will not 
interfere with the detection of UNIDENTIFIED LEAKAGE by the leakage 
detection systems.  

The Surveillance Requirements ror Rcs Pressure Isolation Valves provide 
added assurance of valve integrity thereby reducing the probability of gross 
valve failure and consequent intersystem LOCA. Leakage from the RCS 
Pressure Isolation Valves is IDENTIFIED LEAKAGE and will be considered as a 
portion of the allowed limit.  

The total steam generator tube leakage limit of 300 gallons per day 
for all steam generators ensures that the dosage contribution from the 
tube leakage will be limited to a small fraction of Part 100 limits in 
the event of either a steam generator tube rupture or steam line break.  
The 150 gallon per day leakage limit per steam generator ensures that 
steam generator tube integrity is maintained in the event of a main steam 
line rupture or under LOCA conditions.  

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since 
it may be indicative or an Impending gross railure of the pressure 
boundary. Therefore, the presence of any PRESSURE BOUNDARY LEAKAGE 
requires the unit to be promptly placed in COLD SHUTDOWN.  

3/4.4.7 CHEMISTRY 

The limitations on Reactor Coolant System chemistry ensure that 
corrosion of the Reactor Coolant System is minimized and reduce the 
potential for Reactor Coolant System leakage or failure due to stress 
corrosion. Maintaining the chemistry within the Steady State Limits 
provides adequate corrosion protection to ensure the structural integrity 
of the Reactor Coolant System over the life of the plant. The associated 
effects of exceeding the oxygen, chloride and fluoride limits are time 
and temperature dependent. Corrosion studies show that operation may be 
continued with contaminant concentration levels in excess of the Steady 
State Limits, up to the Transient Limits, ror the specified limited time 
intervals without having a significant effect on the structural integrity 
of the Reactor Coolant System. The time interval permitting continued 
operation within the restrictions of the Transient Limits provides time 
for taking corrective actions to restore the contaminant aoncentrations 
to within the Steady State Limits.  

The surveillance requirements provide adequate assurance that con
centrations in excess of the limits will be detected in sufficient time 
to take corrective action.  

3/4.4.8 SPECIFIC ACTIVITY 

The limitations on the specific activity of the primary coolant 
ensure that the resulting 2-hour doses at the site boundary will not 
exceed an appropriately small fraction of Part 100 limits following a

Amendment No. -1",ARKANSAS - UNIT 2 B 3/4 4-4

T-780 P-05/10 Job-O2!
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REACTOR COOLANT SYSTEM 

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE 

LEAKAGE DETECTION SYSTEMS 

LIMITING CONDITION FOR OPERATION 

3.4.6.1 The following Reactor Coolant System leakage detection systemts.  

instrumentat,.gIshall be OPERABLE: 

ab. A-One containment atmosphere particulate radioactivity monitori.RI 

'oeyite, and 

ba. Thee-Oopecontainment sump level monitoring s-fysef,-- and 

C. A--Decontainment atmosphere gaseous radioactivity mOnitorq 
systee 

APPLICABILITY: MODES 1, 2, 3 and 4.  

ACTION: 

a.=With enly %1  of one or moree above L-uqirn4 lealag: deteef e. sy"tc,
ntai•n••__Ltmosphere radioactivity monitor(sl inoperableOPFRMBb, 

operation may continue for up to 30 days for each inoperable monitpr 
providedl 

I. -grab samples of the containment atmosphere are obtained and analyzed 
at least once per 24 hours,_ -.Ihen- the rze ....q ea- 

2. a Reactor Coolant _svsem water inventory balance is gerforp_4__aZ 
j ..once ger 21 hourS iT. accordance with.3Sugvcillance s eirerment 

*otherwise, be in at least HOT STANDBY within the next 6 hours and in 
COLD SHUTDOWN within hhe following 30 hours.  

13_- m t -ontpmzptjsumn -1*e! jnnTit i mnpPrabp½Le_opertion may 
continue for up to 30 days proy.;dd a Reactor Coolant System water 
iny.b.aance is performed atleast once per 24hours in accordance 
with Surveillance Requiremen; 4.4.6.2.._a:* otherwise, be i at least HOT 
STANDBY within the next 6 hours and in CO P SHUTDOWN within the followin.  

c. With the containment_sur level monitor inoperable and one conaLinmenr 

atMMs&h~ee radioactiv t monitor ino erable, operation may continue fo 
14P to 30 days :or.: a noerable monilo;04 rovided a Reactorcoolant 
System w~ater jnventorv balance is pe. rormed at least once ner 24 hours in 
accordancpe with ýurvcillance Reqti&Knent 4.4.6.2.1.__otherwige, be in 
atleastHOT STANDBwithin thenext 6 hours and in COLP SHUTDOWN within 
the following- -3ho.r$.  

. ~f• Snect.fieAtaion.3.0.3 arg nt 

*Not required until 12 hours after establishment, of steady state conditio.ep

3/4 4-13 Amendment No.ARKANSAS - UNIT 2
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SURVEILLANCE REQUIRPEMENTS 

4.4.6.1 The leakage detection &YOUAP&7injtcu?"ftt3? shl e eostae 
OPERABLE by: 

peef-~feanee~ of Ce.NN&L CHECK, C11WNE GALISPfAT;GN artd CI2NGE 
FUWGCTIOWAL TGST-*t tho- freuene~ies seifi:ie ir. Table %.3

ZICHEC of N the xg "gred containflnthI 
arophjrm adoctvt :oios tlat- 1-c r 1.2 hours.  

b,_Egforing -CHMEL CEUKof the contala~eflt sum~p level moTnit.o~ 

At Iftast once per 12 hgurs_,.  

C. .tr~~i -a CUMANEL FULNCTIONAL TEST ofter~rd containment 

=mon tars at leant acft or 31d 

bd. ZLLfLSrn~p~.A& CHANLs= IRTINo the cGontainment sump level 
montor~-e*tMNp ? Ar3:: Ct.NL LIBflATEGN at least once 

.. ::fntM:::~.rHN~T, CA TPT~ON of the recuru.ed containment 
atmo2sxhee rdioLactiviy-monitors at least once! ,e 18L -mont.

ARKNSA -UNI 23/4 4-13a Amendment No. IARKANSAS - UNIT 2
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REACTOR COOLANT SYSTEM 

BAS ES 

Wastage type defeot& are unlikely with proper chemistry treatment of 
the secondary coolant. However, even if a defect should develop in service, 
it will be found during scheduled inservice steam generator tubes 
examinations. Plugging will be required for all tubes with imperfections 
exceeding the plugging limit as defined in Surveillance Requirement 
4.4.5.4.a. Steam generator tube inspections of operating plants have 
demonstrated the capability to reliably detect degradation that could affect 
tube wall integrity. Additionally, upgraded testing methods will be 
evaluated and appropriately implemented as better methods are developed and 
validated for commercial use.  

Whenever the results of any steam generator tubing inzervice inspection 
fall into Category C-3 certain results will be reported in a Special Report to 
the Commission pursuant to Specification 6.9.2 as denoted by Table 4.2-2.  
Notification of the Commission will be made prior to resumption of plant 
operation. Such cases will be considered by the Cnmtission on a case-by-case 
basis and may result in a requirement for analysis, laboratory examinations, 
tests, additional eddy-cuzrent inspection, and revision of the Technical 
Specifications, if necessary.  

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE 

3/4.4.6.1 LEAKAGE DETECTION SYSTEMS 
G 3k fADpendix A to 10 CF 50 re 4ires means for detectin an, t__o 

the extept practical, identifyingthe locýtion of the source of RCS LEA-K-AGE 
The RCS leakage detection systems required by this specification are provided 
to monitor and detect leakage from the Reactor Coolant Pressure Boundary.  
These detection systems are consistent with the recommendations of Regulatory 
Guide 1.45, "Reactor Coolant Pressure Boundary Leakage Detection Systems" May 
1913..Likewise. the actions imp lmented upon inoperability of a.reuire__ 
leak detection instrument are sufficient in maintaining the diversivt an4 
accuraoy needed to effectively detect kCS 

;nutr �M a bias h s hown thhar .watir f1 hanes of 0.5 amm to 1.0 qP 
can 1eadily be detectpd in conained COT cn inwater 

e,.In low rate. or in the onerating frpquencv of a pump... In addition.  
Ijhe Xea.ctor coolant cont.ains radioactiv.ty _hat when released to the 
containment, cAn~e detected b radto oitoring i.nstrumentation.  
Instrument; sensitivities of 1.0- 1 cm for par.tculate and gaseou-s 

monitoring are practical for these leakage detection systems.  

12 hours is provid by a footnote to allow for plant .stabilization 
efor pertogance of the.eauird rd reacto eqolnt inventory •_.aJnce. Thie 

orovision is necessary to ensure an accurate measurement is obt;nep.  

ARKANSAS - UNIT 2 B 3/4 4-3 Amendment No. 1,1-3-,a-4-a,Ge*

T-788 P 08/10 Job-021
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REACTOR COOLANT SYSTEM 

BASES 

314-.4.6.2 REACTOR COOLANT SYSTEM LEAtAGE 

Ind while p limwited .amount of leakage _12 
ex c a rm the CS. the udantified portion of this leakage can be red ced to 
at rs h~os d value of lss than l oIs wufficent4 

to ensure early detection of additioSna lstjkea 

The 10 GPM IDENTIFIED LEAKAGE itation provides allowances fora iit 
__ known sourceLs2 ose presence will not interfere wit. tIe 
dett ction ofDi__U_ TIFIED L AE bv the leakace detection syst.ems= 

e.Sqryei- nce. Requiementas for RCS Pressure Isolation Valves provide 
added assw, iL l thereby reducin t-b----abili y of gross 
valve .lr an• co.me2aen_ intersvste___ A kage from the PCS Pressure 

o io aives isJUIDETIED, LEKAGE an.wil e considered as a portion of 
the allow ed lim~..t 

The total steam generator tube leakage limit of 300 gallons per day 
for all steam generators ensures that the dosage contribution from the 
tube leakage will be limited to a small fraction of Part 100 limits in the 
event of either a steam generator tube rupture or steam line break. The 
150 gallon per day leakage limit per steam generator ensures that steam 
generator tube integrity is maintained in the event of a main steam line 
rupture or under LOCA conditions.  

PRESSURE BOUNDARY LEAKAGE of any magnitude Is unacceptable since 
it may be indicative of an impending gross failure of the pressure 
boundary. Thererore, the presence of any PRESSURE BOUNDARY LEAKAGE 
requires the unit to be promptly placed in COLD SHUTDOWN.  

3/4.4.7 CHEMISTRY 

The limitations on Reactor Coolant System chemistry ensure that 
corrosion of the Reactor Coolant System is mninimized and reduce the 
potential for Reactor Coolant System leakage or failure due to stress 
corrosion. Maintaining the chemistry within the Steady State Limits 
provides adequate corrosion protection to ensure the structural integrity 
of the Reactor Coolant System over the life of the plant. The associated 
effects of exceeding the oxygen, chloride and fluoride limits are time 
and temperature dependent. Corrosion studies show that operation may be 
continued with contaminant concentration levels in excess of the Steady 
State Limits, up to the Transient Limits, for the specified limited time 
intervals without having a significant effect on the structural integrity 
of the Reactor Coolant System. The time interval permitting continued 
operation within the restrictions of the Transient Limits provides time 
for taking corrective actions to restore the contaminant concentrations 
to within the Steady State Limits.  

The surveillance requirements provide adequate assurance that con
centrations in excess of the limits will be detected in sufficient time 
to take corrective action.  

3/4.4.8 SPECIFIC ACTIVITY 

The limitations on the specific activity of the primary coolant 
ensure that the resulting 2-hour doses at the site boundary will not 
exceed an appropriately small fraction of Part 100 limits following a

B 3/4 4-4 Amendment No. 44,

T-788 P,10/10 Job-021
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May 1, 2001

MEMORANDUM TO: File 

FROM: Thomas W. Alexion, Project Manager, Section 1 
Project Directorate IV & Decommissioning 
Division of Licensing Project Management

SUBJECT:

/RA/

ARKANSAS NUCLEAR ONE, UNIT 2 RE: DISCUSSIONS REGARDING 
PROPOSED REACTOR COOLANT LEAKAGE DETECTION SYSTEM 
TECHNICAL SPECIFICATIONS (TAC NO. MB1 182)

The U. S. Nuclear Regulatory Commission (NRC) staff has had discussions with Entergy 
Operations, Inc., the licensee, regarding the licensee's February 6, 2001, application on the 
above subject. In order to facilitate these discussions, the licensee provided the draft 
information in the attachment. This draft information may be revised if and when the licensee 
decides to supplement their application. This information was not used in rendering any 
regulatory decisions.  

The purpose of this memorandum is to place the attachment in the Public Document Room.  
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