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LIMITING CONDITION FOR. OPERATION
'

-
.

3.4.5.1 Primary-to-secondary leakage through the steam generator
tubes shall be limited to 1 GBt total for all steam generators not

.

isolated from 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 limit

reduce the leakage rate within four hours or be in cold shutdown.within ;

; 'the next 36 hours. i
'

b. With one or more steam generators in non-isolated reactor coolant locps !

inoperable,restoretheinoperablegenerator(s)toOPERABLEstatusprior
~
i

to increasing Tavg above 2000F.
SURVEILLANCE REQUIREMENTS

i

4.4.5.0 Each steam generator.shall be demonstrated OpERABl.E by performance
of the following augmented inservice inspection program and the require-
ment of Specification 4.0.5.

14.4.5.1 Steam Generator Samole Selection and Insoection - Each steam ;

generator shall be determined OPERABLE during snutoown oy selecting and
inspecting at least the minimum number of steam generators specified in
Table 4.4-1.

'

4.4.5.2 Steam Generator Tube Samole Selection and Insoection - The
steam generator tuce minimum sample size, inspection result classification,
and the corresponding action required shall be as specified in Table
4.4-2. The inservice inspection of steam generator tubes shall be
performed at the frequencies specified in Specification 4.4.5.3 and the
inspected tubes shall be verified acceptable per the acceptance criteria
of Specification 4.4.5.4. The tubes selected for each inservice inspec-
tion shall include at least 3% of the total number of tubes in all steam
generators; the tubes selected for these inspections shall be selected on
a random basis except:

a. Where experience in similar plants with similar water
. chemistry indicates critical areas to be inspected, then-

at least 50% of the tubes inspected shall be from there 1,

critical areas.

b. The first 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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SURVEILLANCE REQUIREMENTS (Continuedi
!

2. Tubes in those areas where experience has indicated ;
.

potential problems.

The second and third inservice inspections may be less than ac.
full tube inspection by concentrating (selecting at least 50% <

'

. of the tubes to the inspected) the inspection on those ateas
of the tube sheet array and on those partiens of the tubes, ,

where tubes with imperfections were previously found. |
*

'

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

t

Category Inspection Results, j
,

C-1 Less than 5% of the total tubes inspected
~

are degraded tubes and none of the inspected ,

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 tubet
inspected are degraded tubes.-

C-3 More than 10% of the total tubes inspected ;

are degraded tubes or more than 1% of the |
iinspected tubes are defective.
i

Note: In all inspections, previously degraded tubes must
exhibit significant (>10%) further wall penetrations i

to be included in the above percentage calculations, i
1

4.4.5.3 Insoection Frecuencies - The above required inservice inspections
'
,

of steam generator tuces snall be performed at the following frequencies:

a. The first inservice inspection shall be performed after 6 )

Effectiva Full Powr Months but within 24 calendar months of
initial criticality. Subsequent inservice inspections shall be.
performed st intervals of not less than 12 nor more than 24
calendar months after the previous inspection. If 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 if two consecutive
|inspections demonstrate that previously observed degradation

has not continued and no additional degradation has occurred,
the inspection interval may be extended to a maximum of once -

per 40 months.

W-STS 3/4 4-9 May 15, 1976
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SURVEILLANCE REQUIREMENTS (Continued)

b. If the inservice inspection of a steam generator conducted in
accordance with Table 4.4-2 requires a third sample inspection,

whose results fall in Category C-3, the inspection frequency
shall be reduced to at least once per 20 months. The reduction

'

in inspection frequency shall apply until a subsequent inspection
demonstrates that a tnird sample inspection is not required.

.

,

c. Additional, unscheduled inservice inspections shall be performed
on each steam generator in accordance with the first sample
inspection specified in. Table 4.4-2 during the shutdown subsequent

,

4

to any of the following conditions.
.

1. Primary-to-secondary tubes leaks (net including leaks
originating from tube-to-tube sheet welds) in excess of

!the limits of Specification 3.4.5.1,

2. A seismic occurrence greater than the Operating Basis
Earthquake,

3. A loss-of-coolant accident requiring actuation of the
engineered safeguards, or

.

4. A main steam line or feedwater line break.

4.4.5.4 Acceotance Criteria
.

a. As used in this Specification:

1. Imperfection means an exception to the dimensions, finish
or. contour of a tube from that required by fabrication
drawings or specifications. Eddy-current testing indications
below 20% of the nominal tube wall thickness, if detectable,
may be considered as imperfections.

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

wear or general corrosion occurring on either inside or:

outside of a tube.

23 . Degraded Tube means a tube containing imperfections >20%
of tne nom 1nal wall thickness caused by degradation.

4. % Decradation means the percentage of the tube wall
tnickness affected or removed by degradatien.

i-STS 3/4 4-10 May 15, 1976
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SURVEILLANCE REOUIREMENTS - (Continued)
.

5. Defect means 'an imperfection .of such severity that. it
exceecs the plugging limit. A tube containing a defect
is defective. Any tube which does not permit the passage
of the edd?-current inspection probe shall be deemed a*

defective tube.
'

6. pluccing Limit means the imperfection depth at er beyond
wnien In* uoe shall be removed from service because it
may becc.e nserviceable prior to the next ins ection and
is equal 40% of the nominal tube wall thickness.-

7. Unserviceable describes the 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-coolant accident, or a steam line
or feedwater line break as specified in 4.4.5.3.c, above.-

8. Tube InscecticF'means an inspection of the steam generator
tuce from tne point of entry (hot leg side) completely
around the U-bend to the top support of the cold leg.,

~

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

4.4.5.5 Recorts

Following each inservice inspection of steam generator tubes, thea.
number of tubes plugged in each steam generator shall be reported |

to the Ccmmission within 15 days. |
|

b. The complete results of the steam generator tube inservice
inspection shall be included in the Annual Operating Reacrt for
the period in which this inspection was completed. 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. Identification of tubes plugged.

W-STS 3/4 4-11 May 15, 1976
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SURVEILLANCE REOUIREMENTS (Continued)
l

c. Results of steam generator tube inspections which fall into
Category C-3 and require prempt notification of the Ccmmission
shall be reported pursuant to Specification 6.9.1 prior to
resumption of plant operatien. The written followup of this
report shall provide a description of investigations conducted
to determine cause of the tube degradation and corrective measures

*

taken to prevent recurrence.

l

.

.

.

.
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TABLE 4A-1
t

-

MINIMUM NUMBER OF STE.*M GENERATORS TO BE -

INSPECTED DURINO INSEltVICE INSPECTION
/

.

PreFruics insgu. son No Yes

No. of Steasu Generators per Unit Two Three Four Two Tiuee Four

*| issa laservice inspection All One Two Two
y

I I One2 3Seccnd & Subsequent inservice inspections One Onc Onc
4*
a

Tatile Notation:*

ta-

1. The inneswice inspection snay 13e finalted to one stearn generator on a sotating schedule encornpassing 3 N % of the tubes
|wliese N is al.a punaber of sacaen generators in the plant) il st:4 results of the first or previous inspections isulicete aliat*

all steaan genesatoss ase pesforming ist a like spanner. Note alian under sonne ciscusustances, the operating conditions in
one or niose stram genesatoss snay be found to be more sevese alian those ist other steasu genesatoss. Undes sucia circum-
stances also sasingale sceguesice steall 12e seiodified to inspect the snost severe corklitions.

2. TI.e other steam genesator not inspected dusing the first insesvice inspection shall be inspected. Ilie third and subsequent
istspections should follow the instsuctions descsibed in I above.

3. Eadi of the other two steam genesators act inspecte1 dusing the lisse losesvice inspections shall be inspected during the -

2

Q second and thisd inspections. The fourth and subsesguent inspections shall follow Llie instsuctions described in I above.

U
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TABLE 4.4-2 ,gg
e

00
. . .

-i
" STEAM GENERATOR TUBE INSPECTION

,

1sT SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION ,
,

Sample Size Hesult Action Requirent Hesult Action Requised Result Action Requhed

A suinionsm cf C-l None N/A N/A N/A N/A

S Tuties per
S. G.

C-2 Plug defective tubes C-1 None N/A N/A
andinspect aildituaat Plug defective tubes C-l None
2S tubes in this S. G. C-2 and inspect miJitionet C-2 Plug defective tubes '

'

4S tubes in this S. G.
; Perform action for

C-3 C-3 sesult of first
sample

;

Perform action for .

C-3 C-3 sesult of liest N/A - N/A -

saang'ileN
A

~ C-3 Inspect all tubes in All otliet
' this S. G., plus de- S G 8 888 None N/A N/Aw

sective tubes and C-1 ,
h

inspect 2S tubes h5 Some S. G s Pessorm action los N/A N/A
each other S. G. C-2 but no C-2 gesult of secomt

anklitional sanple
Peongst notification S. G. ase
to NRC pursuant C-3

! to specification Additlosul Ingicca all tubes istj '

6 9.1 S. G. is C-3 eacti S. G. and plugi

j defective tubes.
- Psongst notification N/A N/A

to NRC pausuant; g
to specificationq'" g 6.9.1< I-.

'
Where N is time number of steam genesators in the unit, amt n is the number of steam generators impacted

3,3m
during an hiwection ,

.o ns

m,

!

'

|
*

.

| - ,

-n - - - _ _ _ _ _ _ _ __ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _



. . . -- . _ - _. -

:

4... _

~.; .;.- _. - ., .-,

,

o w -

, ,

.' ''. .. . .

,
*

$CTOR.COOLANTSYSTEM

4

''

BASES

is' designed to relieve lbs per hour of saturated steam at the valve'

set point. - The relief capacity of a single safety valve is adequate to
i relieve any overpressure condition which could occur during shutdown.*

In the event that no safety valves are OPERABLE, an operating RHR loop,'

connec+ed to the RCS, provides overpressure relief capability and will .

' prevent RCS overpressurization.
,

. During operation, all pressurizer code safety valves must be OPERABLE
,

to prevent the RCS from being pressurized above its safety limit of 2735
.

psig. The combined relief capacity of all of these valves is greater
than the maximam surge rate resulting from a complete loss of load
assuming no reactor trip until the first Reactor Protective System trip

i set point is reached (i.e., no credit is taken for a direct reactor trip
: ' on the loss of load) and also assuming no operation of the power

operated relief valves or s, gam dump valves.

Demonstration of the safety valves' lift settings will occur only
: .during shutdown and will be performed is accordance with the provis10ns i

of Section XI of the ASME Soiler and Pressure Code. J
'

l

i
.

: 3/4.4.4 PRESSURIZER ,

;.
J A steam bubble in the pressurizer ensures that the RCS is not a
j hydraulically solid system and is capable of accommodating pressure

surges during operation. The steam bubble also protects the pressuri:er'

code safety valves and power operated relief valves against water relief.
The power operated relief valves and steam bubble function to relieve

,
'

RCS pressure during all design transients up to and including the design'
i

step load decrease with steam dump. Operation of the power operated*
i

relief valves minimi:es the undesirable opening of the spring-loaded4

j pressuri:er code safety valves.
i

| 3/4.4.5 STEAM GENERATORS
'

The'Surveillar:e Requirements for ins :ection of the steam generator
tubes enoure that the structural integrity of this portion of the RCS4

will be maintained. The program for inservice inspection of steam
generator tubes' is based on a modification of Regulatory Guide 1.33,

'

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 er progressive

t E-STS B 3/4 4-2 May 15, 1976
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BASES-
,

e

)degradation due to design,. manufacturing errors, or inservice conditions
that lead to corrosion. Inservice inspection of steam generator tubing j

-

.

also provides a means of characterizing the nature and cause of any tube i
'

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. If the
secondary coolant chemistry 'is not maintained within-these limits, !

localized corrosion may likely result in stress corrosion cracking. The |

extent of cracking during plant operation wculd be limited by the j

limitation of steam generator tube leakage between the primary coolant j

system and the secondary coolant system (primary-to-seconcary leakage = t

500 gallons per day per steam generator). Cracks having a primary-to- 1

!secondary leakage less than this limit during operation will have an
adequate margin of safety to , withstand the leads imposed during normal
operation and by postulatediccidents. Operating plants have demon-
strated that primary-to-secondary leakage of 500 gallons per day per
steam generator can readily be detected by radiation monitors of steam
generator blowdown. Leakage in excess of this limi will require plant
shutdown and an unscheduled inspection, during which the leaking tubes
will be located and plugged.

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
tube examinations. Plugging wili be required for all tubes with imoer-
fections exceeding the plugging limit of 40% of the tube nominal wall
thickness. Steam generator tube inspections of operating plants have
demonstrated the capability to reliably detect degradation that has
penetrated 20% of the original tube wall thickness.

Whenever the results of any steam generator tubing inservice in-
spection fall into Category C-3, these results will be promotly reported ,

lto the Commission pursuant to Specification 6.9.1 prior to resumption of
plant operation. Such cases will be considered by the Ccemission 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 necessary.

I
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