[REACTOR COOLANT SYSTEM

ICTEAM GENERATORS

LIMITING CONDLITION FOR CPERATION

3.4.5.1 Primary-to-secondary leakage through the steam generator
tubes shall be limited to 1 GPM total for all steam generators not
isolated “rom the Reactor Coolant System and 500 gallons per day
through any one steam generator not isolated from the Reactor Coolant
System.

3.4.5.2 Each steam generator in a non-isolated reactor coolant loop
shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a. With any steam generator tube leakage greater than the above lTimit
reduce the leakage rate within four hours or be in cold shutdown within
the next 36 hours.

b. With one or more steam generators in non-isolated reactor coolant locps
1noperablet restore the inoperable generator{s) to OPERABLE status prior
to increasing Tayq above 200°F.

SURVEILLANCE REQUIREFENTS

4.4.5.0‘ ?ach_s:eam generator shall be demonstrated OPERABLE by performance
of the .9x10wlpg dugmentad 1nservice inspection program and the require-
ment of Specification 4.0.5.

4.4.5.1 Steam Generator Sample Selectio

generator shail be determined UPEKABLE durin

inspecting at least the minimum number of

Table 4.4-1,

4.4,.5.2

steam generator tuDe minimum sampie Si1ze, 1nspectio

and the corresponding action required shall be as spec
4.4-2. The inservice inspection of steam qenerator
performed at the frequencies specified in Specificati
inspected tubes shall be verified acceptable per the a
of Specification 4.4.5.4, The tubes selected for each
tion shall include at Teast 3% of the total number of
generators; the tubes selected for these inspections sh
a random basis except:
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a. Wherg experience in similar plants with similar water
cnemistry indicates critical areas to be inspected, then
ato1gast °0% of the tubes inspected shall be from these
critical areas.

The ?ir;t inservice inspection (subsequent to the preservice
inspection) of each steam generator shall include:

1. All nonplugged tubes that previously had detectable wall

penetrations (»>20%), and
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REACTOR_COOLANT SYSTEM A

SURVEILLANCE REQUIREMENTS (Continued)

2. Tubes in those areas where experience has indicated
potential problems.

The second and third inservice inspections may be less than a
full tube inspection by concentrating (selecting at least 350%
of the tubes to the inspected) the inspection on those areas
of the tube sheet array and on those porticns of the tubes
where tubes with imperfections were previously found.

The results of each sample inspectien shall be classified into one of
the following three categories:

4.4,5.3

Catagory Inspection Resulis
Ce1 Lass than 3% of the total tubes inspected

are degraded tubes and none of the inspectad
tubes are defective.

C-2 One or more tubes, but not more than 1% of
the total tubes inspected are defective, or
between 5% and 10% of the total tube:
{nspectad are degraded tubes.

C-3 More than 10% of the total tubes inspectad
are degraded tubes or more than 1% of the
inspectad tubes are defactive.

Note: In all inspections, previously degraded tubes must
exhibit significant (>10%) further wall penetrations
to be included in the above percentage calculations.

Inspection Frequencies - The above required insarvice inspections

of steam generator tupes shall de performed at the following freguencies:

WeSTS

The first inservice inspection shall be performed afier §
Effectiva Full Power Months but within 24 calendar months of
inftial criticality. Subsequent inservice inspections shall De
performed a«t intervals of not less than 12 nor more than 24
calendar months after the previous inspection. [f two consecu-
tive inspections following service under AVT conditions, not
including the preservice inspection, result in all inspection
results falling into the C-1 category or iY¥ two consecutive
inspections demonstrate that previcusly cobserved degradation
has not continued and no additional degradation has occurred,
the inspecticn interval may be extended to 2 maximum of once
per 40 months.
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REACTOR CCOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

b.

1.4.5.4

[f the inservice inspection of a steam generator conductad in
accordance with Table 4,4-2 requires a third sample inspection
whose results fall in Catagory C-3, the inspection frequency
shall be reduced to at least once per 20 months. The reducticn
in inspection frequency shall apply until a subsequent inspection
demonstrates that a tnird sample inspection is not required.

Additional, unscheduled inservice inspections shall be perfsrmed
on each steam generator in accordance with the first sample
inspection specified in Table 4,4-2 during the shutdown subsequen®
to any of the following conditions. !

1. Primary-to-secondary tubes leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of
the 1imits of Specitfication 3.4.5.1,

2. A seismic occurrence greatar than the Operating 3asis
Earthquake,

3. A losg-of-ccolant accident requiring actuation of the
engineered safeguards, or

4. A main steam line or feedwater line break.

Acceotance Criteria

As used in this Specification:

: Iggerfectfon means an exception to the dimensions, finish
or contour of a tube from that required by fabrication
drawings or specifications. EZddy-current tasting indications
below 20% of the nominal tube wall thickness, if detactadle,
may be considered as imperfsctions.

2. Degradation means a service-induced cracking, wastage,

wear or general corrosion occurring on a2ither inside or
outside of a tube. -

3. Degraded Tube means a tube containing imoerfections >20%

0 e nominal wall thickness caused by degradation.

4. % Degradation means the percentage of the tube wal)
thickness arfected or remcved by degradation.
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REACTOR COOLANT SYSTEM .

SURVEILLANCE REQUIREMENTS (Continued)

§. Defect means an imperfacticn of such severity that 1%
exceeds the plugging limit. A tube containing 2 defect
is defective. Any tube which does not permit the passage
of the eddy-current inspecticn probe shall De deemed 2
defective tube. '

6. Plugaing Limit means the imperfaction depth at or beyond
Which tne -upe shall be removed from service bDecause it

may bect - nserviceable pricr to the next ins-action and
is equal ¢ of the nominal tube wall thickness.

7.  Unserviceable describes the condition of a tube & i &
Teaks or contains a defect large encugh to affect its
structural integrity in the event of an Operating 3asis
Earthquake, a loss-of-coolant accident, or a steam line
or feedwater line break as specified in 4.4.5.3.c, above.

8. Tube Inspectioif means an inspection of the steam generator
tube ‘rom the point of entry (hot leg side) completely
around the U-bend to the top support of the cold leg.

b. The steam generator shall be determined CPERABLE after
completing the corresponding actions (plug a1l tubes exceeding
the plugging limit and all tubes containing through-wall cracks)
required by Table 4.4-2.

4.4,5.5 Reports

a. Following each inservice inspection of steam generator tubes, the
number of tubes plugged in each staam generator shall be reportad
to the Commission within 15 days.

b. The complaete results of the steam generator tube inservice
inspection shall be included in the Annual Cperating Resert for
the period in which this inspection was ccmpieted. This report
shall include:

1. Number and extent of tubes inspected.

2. Location and percent of wall-thickness penetration for each
indication of an imperfection.

3. ldentification of tubes plugged.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

¢. Results of steam generator tube inspections which fall irto
Category C-3 and require prempt notification of the Commission
shall be reported pursuant to Specification 6.9.1 prior to
resumption of plant operation. The writtan followup of this
report shall provide a descripticn of investigations conductad
to determine cause of the tube degradation and corrective measures
taken to prevent recurrence. 3

wy
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VABLE 441

MINIMUM NUMSBER OF STE "™ GENERATORS TO BE
INSPECTED DURING INSERVICE INSPECTION

Pres vice Inspeodion No [ Yes

No. of Steam Generators per Unit ; Two | Theee | Four Two | Tieee ] Four
Fust Inservice fnspection All One | Twe | Two n
Second B Subsequent lnservice Inspections Onu‘ “ Onc‘ 0m2 OueJ

Table Notation:

1. The inservice inspection may be limited 10 one steam generalor on a rotating schedule encompassing 3 N % of the 1wbes
(where N is the number ol steam generators in the plant) i 02 results of the lust or previous inspections indicate that
all sieam genciators are performing in a like manner. Note thay under some circumstances, the operating conditions in
Gite OF MOTe steam generators may be found 1o be more severe than those in other steam generators. Undes such clrcum-
stances the sample sequence shall be moditied 10 Inspect the most severe conditions.

2. The other steam geneiator not Inspected during the first Inservice inspection shall be inspected.  The thisd and subsequent
inspections shoukd follow the instiuctions described in | above.

3 Each of the other two steamn generators net inspected during the fiest inservice inspections shall be inspected during the
second and third nspections.  The fourth and subsequent inspecuions shalt jollow the instructions described in 1 sbove.
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TABLE 442

STEAM GENERATOR TUBE INSPECTION

15T SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3AD SAMPLE INSPECTION
Sample Size Hesult Acnion Required Hesult Action Heguied Result Action Required
; e i :
Aminimumot| C-1 None o wa N/A N/A N/A
S Tubes per -
S G
c-2 Plug defective tubes c-1 None N/A N/A
‘2'5"’ :::”F' ‘l‘““s“":; Plug defective tubes c-1 None
1 in this S i " .
i c-2 and inspect additionat 77 L piug defective tubes
4S tubes in this S, G. = é
Perform sction for
c-3 C—3 result of fust
sample
Perform action for
c-3 C—3 tesult of tirst N/A N/A
sampls
cC-3 lnspect all tubes in All othes
this S. G, plug de S Gs are None N/A N/A
fective tubes and c-1 ‘
“ 't 25 tubes in
::;.:uc:uha Su G. %0"“ S. Gs| pestorm action for N/A N/A
C-2but o} ¢ 2 gesult of second
adkhitional sample
Prompt notilication S G se
1o NRC pursuant c-3
1o specification Additional  |tnspect all wubes in
6981 L.» G is C-3 Jeach S. G. and plug
defective tubes.
Prompt notification N/A N/A
to NRC pursuant
1o specification
6491
s =3 !!% Where N is the number of steam generators in the uait, and n is the number of steam generators inspected
n during an Inspection




REACTOR COOLANT SYSTEM

BASES

fs designed to relieve ___ 'bs per hour of saturated steam at the valve
set point. The relief capacity of a single safety valve 1s adequata %o
relieve any overpressure condition which could occur during snutdown,
In the event that no safety valves are OPERABLZ, an operating RHR Tocp,
connected to the RCS, provides averpressure relief capability and will
prevent RCS overpressurization.

During operation, a1l pressurizer code safety valves must De OPERABLE
to prevent the RCS from deing preseurized above its safety limit of 2735
psig. The combined relief capacity of all of these valves is greater
than the maximum surge rate resulting from a completa loss of load
assuming no reactor trip until the first Reactor Protective System trip
set point is reached (i.e., no credit is taken for a direct reactor trip
on the loss of lcad) and also assuming no operation of the power
operated relief valves or sigam dump valves.

Demonstration of the safety valves' 1ift settings will cecur only
during shutdown and will be performed i~ accordance with the provisiuns
of Section XI of the ASME 801ler and Pressure Coce.

3/4.4.4 PRESSURIZER

s

A steam bubsle in the pressurizer ensures that the RCS is not a
hydraulically solid system and is capable c¢f accemmodating pressure
surges during operation. The steam bubble also protects the pressurizer
code safaty valves and power operated relief valves against water reliaf,
The power operated relief valves and steam bubble function to relieve
RCS pressure during a1l design transients up to and including the design
stap load decreasas with steam dump. fperation of the fower operatad
relief valves minimizes the undesiraole opening of the spring-lcaded
pressurizer code safaty valves.

3/4.4.5 STEAM GENERATORS

The’ Surveillarze Requirements for insnecticn of the staam generater
tubes ensure that the structural integrity of this portion of the RCS
will be maintained. The program for inservice inspection of staam
generator tubes 1s based on a modificaticn of Regulatory Guide 1.83,
Revision 1. Inservice inspection of steam generator tubing is essential
in order to maintain surveillance of the conditions of the tubes in the
event that there is evidence of mechanical damage or progressive
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. REACTOR COOLANT SYSTEM

8ASES

degradation due to design, manufacturing errors, or inservice conditions
that lead to corrosion. Inservice inspecticn of staam generator tubing
also provides a means of characterizing the nature and cause of any tube

degradation so that corrective measures can be taken.

The plant is expected to be operated in a manner such that the

secondary coolant will be maintained within those chemistry limits found

to result in negligible corrosion of the steam generator tubes. [f the
secondary coolant chemistry is not maintained within these limits,
localized corrasion may likely result in stress corrosion cracking. The
extent of cracking during plant operaticn would be limitad by the
limitation of st2am generator tube leakage detween tne primary csolant
systam and the secondary coclant systam (primary-to-seconcary leakige =
500 gallons per day per steam generatar). Cracks having a primary-to-
secondary leakage less than this Timit during operation will have an
adequat: margin of safety :q'xi:hs:and the loads imposed during normal
operation and by postulated accidents. Operating plants have demen-
strated that primary-to-sacondary leakage of 500 gallons per day per
steam generator can readily be detected by radiatior monitors of staam
generator blowdown. Leakage in excess of this limit will require plant
shutdown and an unscheduled inspecticn, during which the leaking tubes
will be located and plugged.

Wastage-type defacts are uniikely with proper chemistry treatment of
the secondary coolant. However, even if a defect should develeop in
service, it will be found during scheduled insarvice staam generator
tube examinations. ?lugging will be required for all tubes with imper-
fections exceeding the plugging limit of 40% of the tude nominal wall
thickness. Steam generator tube inspecticns of cperating plants have
demonstratad the capability to reliaply detact degracaticn that nas
senetrated 20% of the original tube wall thickness.

Whenever the results of any stsam generator tubing inservice ine
spection fall into Categery C-3, these results will be promptly reportad
to the Cammission pursuant to Specification §.3.1 orior %2 resumption of
plant operation. Such cases will be considered by the Commissicn on a
case-by-case basis and may result in a requirement for analysis, labora-
tory examinations, tests, additional eddy-current inspection, and
revision of the Technical Specifications, if necassary.
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