ATTACHMENT 2

Catawba Units 1 and 2

Marked-Up Technical Specification Pages

2604010011 960315
PDR ADOCK 05008829



2 % 1 SLIND - VBMVLIVD

5-2

“ON JUBWpUIWY
"ON JUBwpuawy

10}

(2 3tun)
(1 3tun) L0V

“UNCTIONAL UNIT
12.

13.

14.

15.

16.

Steam Generator Water
Level Low-Low

a. Unit 1l

b. Unit 2

Undervoltage - Reactor
Coolant Pumps

Underfrequency - Reactor
Coolant Pumps
Turbine Trip

a. Stop Valve EH
Pressure Low

b. Turbine Stop Valve Closure
safety Injection Input from ESF

*RTP = RATED THERMAL POWER

> 10.72 a‘? Nnoarrow rAae
SP“N

.0% of span
30% to 100% RTP*

236.8% of narrow
range span

277% of bus voltage
(5082 volts) with a
0.7s response time

256.4 Hz with 2
0.2s response time

2550 psig

21% open
N.A.

2 92 et narrow range Soen
215.3% of span

73% of span
30% to 100% RTP*

235.1% of narrow
range span

2>76% (5016 volts)
255.9 Hz

2500 psig

21% open
N.A.
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TABLE 2.2-1 (Continued)
TABLE NOTATIONS (Continued)

NGTE 1: Continued
{Con ued) _,'g'S’S-loC (uni4 [/)ar\p(
¥590.8°F, (Nominal T,
Yunit2) °° |
K; = Overtemperature AT reactor trip depressurizat.on setpoint penalty coefficient as
prasented in the Core Operating Limits Report;

T° allowed by Safety Analysis);

A

P = Pressurizer pressure, psig,

P* = 2235 psig (Nominal RCS operating pressure);

S = Laplace transform operator, st

and f,(Al) is a function of the indicated difference between top and bottom detectors of the power-
range neutron ion chambers; with gains to be selected based on measured instrument response during

plant STARTUP tests such that:

(1) For q, - q, between the "positive” and “negative” f (Al) breakpoints as presented in the
Core bperating Limits Report;

f.(Al) = 0, where q, and are percent RATED THERMAL POWER in the top and bottom halves of
the core respective‘ly, and q, + q, is total THERMAL POWER in percent of RATED THERMAL POWER;

(i1) For each percent Al that the magnitude of q, - g, is more negative than the f,(Al)
"negative” breakpoint presented in the Core Operating Limits Report, the AT l’rip Setpoint
shall be automatically reduced by the f,(AlI) "negative" slope presented in the Core

Operating Limits Report; and

(111) For each percent Al that the magnitude of q, - g, is more positive than the f (Al)
"positive” breakpoint presented in the Core Operating Limits Report, the AT I’rip Setpoint
shall be automatically reduced by the f,(Al) "positive" slope presented in the Core

Operating Limits Report.

NOTE 2: The channel’s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more
than 4.5% of Rated Thermal Power.
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NOTE 3:

NOTE 4:

TABLE 2.2-1 (Continued)
1 T i

(Continued)

K, = Overpower AT reactor trip heatup setpoint penalty coefficient as presented in
the Core Operating Limits Report for T > 7" and K, = 0 for T < 77,

T = As defined in Note 1,

T = Indicated T__ at RATED THERMAL POWER (Calibration temperature for AT
instruaentaﬂ'on, < 590.8'!12, ~(unit2)

S As defined in Note%** SES. 1F (Uait 1) angd

and f, (Al) is a function of the indicated differences between top and bottom detectors
of the power-range neutron ion chambers; with gains to be selected based on measured
instrument response during plant startup tests such that:

(i) for q, - between the "positive”™ and "negative® f,(Al) breakpoints as presented in
the Core &eratinq Limits Report; f,(Al) = 0, where g, and g, are percent RATED
THERMAL POWER in the top and bottom halves of the core respectively, and g, + g, is
total THERMAL POWER in percent of RATED THERMAL POWER;

(ii) for each percent Al that the magnitude of q, - g, is more negative than the f,(Al)
"negative" breakpoint presented in the Core Operating Limits Report, the AT frip
Setpoint shall be automatically reduced by the f,(Al) "negative" slope presented in
the Core Operating Limits Report; and

(iii) for each percent Al that magnitude of q, - is more positive than the f,(Al)
"positive” breakpoint presented in the Eore%perating Limits Report the &t Trip
Setpoint shall be automatically reduced by the f,(Al) "positive” slope presented in
the Core Operating Limits Report.

The channel’s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more
than 3.0% (Unit 1) and 3.3% (Unit 2) of Rated Thermal Power.
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES 1 T

FUNCTIONAL _UNIT

4.

Steam Line Isolation

a.

b.

Manual Initiation

Automatic Actuation Logic
and Actuation Relays

Containment Pressure-High-High

Steam Line Pressure - Low

Steam Line Pressure-
Negative Rate - High

Feedwater [solation

d.

Automatic Actuation Logic

Actuation Relays

Steam Generator Water
Level-High-High (P-14)

1. Unit 1]
2. Unit 2
Tavg-Low

Doghouse Water Level-High

Safety Injection

TRIP_SETPOINT

N.A.
N.A.

=< 3 psig

= 775 psig
=< 100 psi

N.A.

8397
= 4%/ of
narrow range
instrument
span

< 77.1% of
narrow range
instrument
span

> 564°F

11 inches
above 577’
floor level

See Item 1. above for all Safety Injection Setpoints and Allowable Values.

ALLOWABLE VALUE

N.A.
N.A.

=< 3.2 psig

= 744 psig
=< 122.8 psi**

N.A.

$5.02)

< B4-2%)of narrow
range instrument
span

< 78.9% of narrow
range instrument
span

> 561°F

12 inches
above 577’
floor level
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NGINEERED SAFETY FEATURE A
TRIP SETPOINT  ALLOWABLE VALUE

FUNCTIONAL UNIT

6.

Turbine Trip
a. Manual Initiation

b. Automatic Actuation
Logic and Actuation Relays

£ Steam Generator Water
Level-High-High (P-14)

1. Unit 1

2. Unit 2

d. Trip of All Main
Feedwater Pumps

e. Reactor Trip (P-4)

¥. Safety Injection

Containment Pressure Control
System

a. Start Permissive
b. Termination
Auxiliary Feedwater

a. Manual Initiation

Automatic Actuation lLogic
and Actuation Relays

instrument
span

< 77.1% of
narrow range
instrument
span

N.A.

N.A.

See Item 1. above for all Safety Injection Setpoints and Allowable

Values.

< 0.4 psid
= 0.3 psid

N.A
N.A.

Co

N.A.
N.A.

8%.¢4%
< 2%/of narrow
range instrument

N

span

< 78.9% of narrow
range instrument
span

N.A.

N.A.

< 0.45 psid
> 0.25 psid

N.A.
N.A.
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TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUHENTAIION TRIP SETPOINTS

FUNCTIONAL UNIT TRIP_SETPOINT  ALLOWABLE VALUE

8. Auxiliary Feedwater (Continued)

o 2 ,c_’l 7. d* nkr{-ovd mf\31 Sf&n

c. Steam Generator Water
Level - Low-Low > 92 of mrrow range Span
1) Unit 1
0% to
ncreasing
> 3P3% of span
30% to 100%
2) Unit 2 > 36.8% of > 35.1% of narrow
narrow range range instrument
span span
d. Safety Injection See Item 1. above for ail Safety Injection Setpoints and Allowabie Values.
e. Loss-of-Offsite Power > 3500 V > 3242 vV
¥ Trip of All Main Feedwater
Pumps N.A. - N.A.
g. Auxiliary Feedwater Suctio
Pressure-Low
| 1) CAPS 5220, 5221, 5222 > 10.5 psig > 9.5 psig
2) CAPS 5230, 5231, 5232 > 6.2 psig > 5.2 psig
a. Unit 1 > 6.2 psig > 5.2 psig
b. Unit 2 > 6.0 psig > 5.0 psig
9. Containment Sump Recirculation
a. Automatic Actuation Logic N.A. N.A.

and Actuation Relays

177.15 inches > 162.4 inches

v

b. Refueling Water Storage

Tank Level-Low Coincident
With Safetvy Iniection See Item 1. above for all Safety Injection Setpoints and Allowable Values.




REACTOR COOLANT SYSTEM
R I i

1) A1l nonplugged tubes that previously had detectable wall
penetrations (greater than 20%),

2) Tubes in those areas where experience has indicated potential
problems, and

3) A tube inspection (pursuant to Specification 4.4.5.4a.8) shall
be performed on each selected tube. If any selected tube does
not permit the passa?e of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall be
selected and subjected to a tube inspection.

C_\L The tubes selected as the second and third samples (if required by

Table 4.4-2) during each inservice inspection may be subjected to a
partial tube inspection provided:

1) The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found, and

2) The inspections include those portions of the tubes where
imperfections were previously found.

s —

—— S —— pm————

i o

e. For Unit 1, implementation of the interim steam generator ‘tube/tube
support plate elevation plugging 1imit for-Cycle 9 requirés a 100%
bobbin probe inspection“for all hot leg tube support plate

\ intersections and al1 cold leg interséctions down to the lowest cold
133»tube support plate with outer diameter stress corrosion cracki
(

SCC) indications. The de;gpﬁination of tube support plate ~
|\ “intersections“having 0D SCC indications shall be based on the”
performance of at Teast 20 percent random sampling of tubes inspecte

\ over t;gi? full length. An inspection using the rotating pancake

| coil (RPC) probe is required in order to show operability of tubes

| with“flaw Tike bobbin €oil signal amplitudes greater than 1.0 volt

\ but less than 2.7 volts. The RPC reslults are to be evaluated to

\ establish that the principal indications can be characterized as 0D
\ SCC. —— o e — '

\ -

.

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

ategor Inspection Results
C-1 Less than 5% of the total tubes inspected are
degraded tubes and none of the inspected tubes are
defective.
CATAWBA - UNITS 1 & 2 3/4 4-13 Amendment No. 130  (Unit 1)

Amendment No. 124  (Unit 2)



REACTOR COOLANT SYSTEM No €ko-n3es

SURVEILLANCE REQUIREMENTS (Continued)

Category Inspection Results
C~2 One or more tubes, but not more than 1X of the

total tubes inspected are defective, or between

5X and 10% of the total tubes inspected are
degraded tubes.

c-3 More than 10X of the total tubes inspected are

degraded tubes or more than 1% of the inspected
tubes are defective.

Note: In all inspections, previousl degraded tubes must exhibit
significant (greater than 10X) further wall penetrations
to be included in the above percentage calculations.

CATAWBA - UNITS 1 & 2 3/4 4-13a Amendment No. 102 (Unit

1)
Amendment No. 96 (Unit 2)
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- The above required inservice inspections of
steam generator tubes shall/be performed at the following frequencies:
at leasT
a. The first inser¥ice inspection¥shall be performed after‘; Effective
Full Power Mgmths but within 24 calendar months of initial
~ Subsequent inservice inspections shall be performed at
intervals of not less than 12 nor more than 24 calendar months after
the previous inspection. [f two consecutive inspections, 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;

b. If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category C-3, the inspection frequency shall be increased to at
least once per 20 months. The increase in inspection frequency shall
apply until the subseguent inspections satisfy the criteria of
Specification 4.4.5.3a.; the interval may then be extended to a
maximum of once per 40 months; and

¢. 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 to any of the
following conditions:

1) Reactor-to-secondary tubes leak (not including leaks originating
from tube-to-tube sheet welds) in excess of the limits of
Specification 3.4.6.2, or

2) A seismic occurrence greater than the Operating Basis
Earthquake, or

3) A loss-of-coolant accident requiring actuation of the Engineered
Safety Features, or

4) A main steam line or feedwater line break.

CATAWBA - UNITS 1 & 2 3/4 4-14 Amendment No. 111 (Unit 1)
Amendment No. 105 (Unit 2)



REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.4 Acceptance Criteria

1)

2)

3)

4)

s)

6)

| of the tube support plate

N,

CATAWBA - UNITS 1 & 2 3/4 4-15 Amendment No.102 (Unit 1)

a. As used in this specification:

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

Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a
tube

Degraded Tube means a tube @ containing imperfections
greater than or equal to 20X of the nominal tube wall
thickness caused by degradation;

% Degradation means the percentage of the tube/or—sieeve)wall

thickness affected or removed by degradation;

Defect means an imperfection of such severity that it exceeds
h limit. A tube @F—s¥eev§ containing a defect is

STuas ne plugaing
Limit means the imperfection depth at or beyond which the

e removed from service by plugging er—repaired-by

sleeving. It
which-a-sleeved-tube-shall-be-plugged. The limit is equal

to 40% of the nominal tube or-sleeve wall thickness. -Fer-Unit—i,
~the-tube-subject-

this-definition-does-n
to-the alternate tube-plugging-criteria.

s g

f”if a tube is 51;£véahdaghto fﬁdation int F*>d1stance. en
' any defects found in the e below the sleeve will not necéssi-

tate plugging. e / /
The Babcock & Wilcox process descrtpdd in Topical quéft BAW-
2045(P)~A, Rev. 1-will be used for sleeving. /

For Unit 1 also, this definition does not apply for tubes experiencing
outer diameter stress corrosion cracking confirmed by bobbin probe
inspection to be within the thickness of the tube support plates.

See 4.4/5.4.a.13 for the plugging limit for use within the thickness,

‘ - -

s———

Amendment No. 96 (Unit 2)



REACTOR COOLANT SYSTEM
v NT i

7) Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integ-
rity in the event of an Operating Basis Earthquake, a loss-of-
coolant accident, or a steam line or feedwater line break as
specified in 4.4.5.3c., above;

8) Tube Inspection means an inspection of the steam generator tube
from the point of entry (hot leg side) cr “letely around the U-
bend to the top support of the cold leg;

For Unit 1, for a tube ip-which the tube’support p

interi ugging (IPC)-Timit has E;eﬂ/2:;1ied.

will Anclude all sections
L intersections

ast crack i

ich the interim pluggitg criteria
\ 1imit is te"be applied 7

9) Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition of
the tubing. This inspection shall be performed prior to initial
POWER OPERATION using the equipment and techniques expected to
be used during subsequent inservice inspections.

T

10)

is Ahat portion of a tube which has been

d in diameter by a rollingeprocess such that Mo crevice
exists between the outside diameter of the tube and’the |

tubesheet. P /

/ / 4 1/ \\
ll)/ﬁﬁLjﬁjjjngg/lg the minimum,‘ength of the rolJ/expanded porti {

/" of the tube which cannot contain any defects in order to ensure |
| / the tube/does not pull out of the tubesheet. The F* distance is |
\ 1.60 inches and is measured from the bottom of the roll/ !

\ expansion transition or the top of the tubesheet if the bottom

\ of the roll expansion is above the top of the tubeshéet.
Included in this distance is a safety factor of 3 plus a 0.5
\ /inch eddy current vertical measurement uncertain

' 1Z) Alternate tubé plugging criteria does not require the tube to be 3

\ removed from service or repaired when the tube degradation .
exceeds the repair Timit so long as the degradation is in that /
portion of the tube from F* to the bottom of the tubesheet: ,
This definition does not dpply to tubes with degradation (i.e., /
indications of cracking) in the F* distance. _

r———

CATAWBA - UNITS 1 & 2 3/4 4-15,4 Amendment No. 130 (Unit 1)
Amendment No. 124 (Unit 2)
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REACTOR T _SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)
——— . T - PP B  —
13) The % is used

for dispositvon of a steam generator tube fg ontinued service
that is experiencing outer diameter initi
cracking confined within the thickness of the tube support
plates. For appJication of the tube sipport plate interim
plugging criterfa 1imit, the tube’sdisposition for contin
service will be based upon standapd bobbin probe signal
tude of flaw like indications. Ahe plant specific gui
used for a1l inspections shal
current gquidelines in Append

accommbdate the additional/information needed to fvaluate tube

support plate signals w respect to the voltade parameters as
specified in Specification i.4.5.2.

1. A tube can remdin in service if the signal amplitude of a
crack indication is less than or egdal to 1.0 volts, regdrd-
less of the”depth of tube wall pedetration, if, as a pésult,
the projected end of cycle distribution of crack ingAcations
is verified to result in total primary to secondary leakage
less than 17.5 gpm (includes operational and accident leak-

agg)c

2. }/tube can remain in s€rvice with a bobbin Coil signal
/amplitude greater thah 1.0 volt but less than 2.7 volts

// provided a rotating pancake coil (RPC) jnspection does not
detect degradatt/ . y
V\ E:

PE————————————

\ be plugged or repaired.

| 3. [Indications of degradation with a flaw type bobbin coil
\ signal amplitude of equal to or greater than 2.7 volts will

e ———————
L a———S
e iy

CATAWBA - UNITS 1 & 2 3/4 4-16 Amendment No. 130 (Unit 1)

Amendment No. 24 (Unit 2)

\



REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

If as a result of leakage due to a mechanism other than OD
SCC at the tube support plate intersettion, or some other
causes an unscheduled mid-cycle inspection is performed, the
following repair criteria apply 4nstead of .0 N 8.0.13.2.
Lf bobbin voltade is within expected limits the indication
/can remain in“service. The éxpected repairlimits are
determined from the following equation:

B sis Loy . § o
CL (Vei~Vioc) *Vioe
E At
Y+{.2) { )

CL

V¢

whére:

v pleasured voltagé p
Veor =/ voltage at béginning of cycle (BOC)
At / time perjod of operation-to unscheduled outage

L - cycie Aength (full opérating cycle length where
operating cycle is the time between twd scheduled
stedm generator inépections)

Vg, = 4.5 volts for 374-inch tubes

Certain tubes as identifigd in WCAP-13494 REV.1, will be

excluded fyom application of the Interim Plugging Criteria Limit
| as it has/been determiped that these tubés may collapse or
\_deform following a pogtulated LOCA + SSE Event.

e
—

The steam generator shall be determined OPERABLE after completiing the
corresponding actions (plug sr—sepaixr all tubes exceeding the ¥epaix
limit and all tubes containing through-wall cracks) required by Table
4.4-2. For-Unitl,tubes with-defects below-Fx_£3ll unger—4he-
-alternate-tube—plugging criteria and do not have-to-be-plugged-

4.4.5.5 Reports

a. Within 15 days following the completion of each inservice inspectior

of steam generator tubes, the number of tubes hepaired in each steam
generator shall be reported to the Commission in a Special Report
pursuant to Specification 6.9.2:




REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

b.

d.

The complete results of the steam generator tube inservice inspection

shall be submitted to the Commission in a Special Report pursuant to
Specification 6.9.2 within 12 months following the completion of the
inspection. This Special Report shall include:

1) Number and extent of tubes inspected,

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

lw qged
3) Identification of tubes :;;;Qgtﬂ.

For—dnit—dy 5%sults of steam generator tube inspections, which fall
into Category C-3, shall be reported in a Special Report to the
Commission pursuant to Specification 6.9.2 within 30 days and prior
to resumption of plant operation. This report shall provide a
description of investigations conducted to determine cause of the

tube degradation and corrective measures taken to prevent recurrence.

For Unit 1, the results of inspections for all tubes for which the

alternate tube plugging critetia has been applied shall be reported

to the gycfear Regulatory Commission in accordance with 10 CFR-50.4,

prij;/; restart of theinit following the inspection. This/report
1

shall” include: /
//Y{ Identificat}gﬁ/of applicable tubes, and ,//
! / /

/// 2) Locationsand size of the degradation.

e. For implementation of the voltage-based repair criteria to tube
support/plate intersections, notify the NRC staff prior to returni
the steam generators to service should any of the following
conditions arise: /

Y{ If the estimateéd leakage based on the actual measured end-of-
/ cycle voltage distribution would/have exceeded the 1eak limit
(for the postulated main steam 1ine break utilizing” licensing

basis assumptions) during the/previous operating Cycle.

\ 2. If circumferential crack like indications are-detected at the

\ tube 'support plate intersections. v

\ 3. If the indications are identified that extend beyond the

CATAWBA

confines of the tube support plate.

4. If the ca]cu]ateqfhonditiona1 burst/ﬁrobabi]ity exceeds 1 X 107,

notify the NRC ahd provide an asseSsment of the safety
significance of the occurrence.//

- UNITS 1 & 2 3/4 4-16b Amendment No. 130 (Unit 1)
Amendment No. 124  (Unit 2)
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Table 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS T0 BE

NSPECTED DU NSERV NSPEC
Preservice Inspection No Yes
No. of Steam Generators per Unit Four Four
First Inservice Inspection < All ~ Two
Second & Subsequent Inservice Inspections \ One! One?
L

TABLE NOTATIONS k, (after sTeam gqenerator replacement on

The inservice inspection may be limited to One steam generator on a rotating “"f*'/)
s..edule encompassing 3 N ¥ of the tubes (where N is the number of steam :
generators in the plant) if the results oq the first or previous inspections

indicate that all steam generators are performing in a like manner. Note

that under some circumstances, the operating conditions in one or more steam

generators may be found to be more severe than those in other steam generators.

Under such circumstances the sample sequence shall be modified to inspect the

most severe conditions. \\\:L

Each of the other two steam generators not inspected”during the first inservice
inspections shall be inspected during the second and third inspections. The
fourth and subsequent inspections shall follow the instructions described in

1 above.
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Table 4.4-2
STEAM mdﬁu'wlmmu

1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION H ID SAMPLE INSPE. T10N
Sample Size Result Iﬂuion Required Resuit Action Required Result |[Action Required
A minimum of S Tubes per 5.G. |C-1 P&one A NA. A INA
E=2 klug defective tm@m inspect addi- [{C-1 None H.A L
tional 25 tubes in this S.G.
L c-2 Plug defective tl‘.@ c-1 None
and inspect additiona!
45 tubes in this S. G. £-2 Plug defective tube
Perform action for
c-3 C-3 result of first
sample
Perform action for
c-3 C-3 result of first NA N.A
sample
c-3 Inspect all t in this S.G., plug All other S.G.s are
defective tubeddand inpsect 25 tubes S None N A N A
in each other S. G. .
Some $.G6.5 C-2 but
no additienal $.G. Perform action for C-2 N.A N A
are C-3 resull of second sample
Fuﬂcnlion to NRC pursuant to §50.72
(b)(2) of 10 CFR Part 50 ; Additional S.G. is Inspect all tubes in each
|c-3 S.G. plug defective
tubes Notification to NA N A
NRC pursuant to §50.72
(b)(2) of 10 CFR Part 50

57 3N 4 Where N is the number of steam generators in the unit, and n is the number of stesm generators inspected during an inspection

n

Shor Unit 1, defeclive -tubes msm»zu,wm»mem«uemmw




REACTOR COOLANT SYSTEM
BASES

RELIEF VALVES (Continued)

reactor coolant system pressure except for limited periods where the PORV has
been isolated due to excessive seat leakage and except for limited periods

where the PORV and/or block valve is closed because of testing and 1s fully
capable of being returned to its normal alignment at any time, provided that this
evolution is covered by an approved procedure. This is a function that reduces
challenges to the code safety valves for overpressurization events. 5) Manual
control of a block valve to isolate a stuck-open PORV. Testing of the PORVs
includes the emergency Nz supply from the Cold Lag Accumulators. This test

demonstrates that the valves in the supply line operate satisfactorily and
that the nonsafety portion of the instrument air system is not necessary for
proper PORV operation.

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes

ensure that the structural integrity of this portion of the Reactor Coolant
System will be maintained. The program for inservice inspection of steam
generator tubes is based on a modification of Regulatory Guide 1.83, Revision 1.
Inservice inspection of steam generator tubing is essentfal in order to main-
tain surveillance of the conditions of the tubes in the event that there is
evidence of mechanical damage or progressive degradation due to design, manu-
facturing errors, or inservice conditions that lead to corrosion. Inservice
inspection of steam generator tubing also provides a means of characterizing the
nature and cause of any tube degradation so that corrective measures can be taken.

The BaW pE;E;;;iZE;—;;Eﬁaamequiy;]cnt) tit:;:/jnléiztion method described in
used.

Topical Report BAW-2045(P)-A, Rev. 1, will Inservice inspéction of
steam generator sleeves is-also required ensure RCS integrity. Because the
sl:;;;:/?::roduce changes in the wall thickness and diameter, they reduce th
sensftivity of eddy current testing, therefore, special inspection methods must
be used. A method {s described in Topical Report BAW-2045(P)-A, Rev. 1l with
“supporting validation data that demonstrates the ipsﬁactability of the sleeve
and underlying tube. As required by NRC for licensees authorized to use this |
repair process, Catawba commits to validate the adequacy of any system that is
used (9r”period1c inseryice inspections of the sleeves, and will evaluate and,

asbgpemed apprepriate by Duke Power Company, implement te;tfng methods as better
metfiods are developed and validated for-commercial use. - e

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 opera-
tion would be Timited by the limitation of steam generator tube leakage between
the Reactor Coolant System and the Secondary Coolant System (reactor-to-secondary
leakage = 150 gallons per day per steam generator). Cracks having a reactor-to-
secondary leakage less than this limit during operation will have an adequate
margin of safety to withstand the loads imposed during normal operation and by
postulated accidents. Operating plants have demonstrated that reactor-to-
secondary leakage of 150 gallons per day per steam generator can readily be
detected. Leakage in excess of this limit will require plant shutdown and an
unscheduled inspection, during which the leaking tubes will be located and
repaired.

CATAWBA - UNITS 1 & 2 B 3/4 4-3 . Amendment No,102 (Unit 1)
Amendment No. 96 (Unit 2)
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REACTOR COOLANT SYSTEM
BASES

STEAM GENERATORS (Continued)

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. pﬂos

& —~»Repair will be required for all tubes with imperfections exceeding the wepais
Fordntt-1—defectivetubes

limit of 40% of the tube nominal wall thickness.

which-fall under—the-alternate tube pluggingcriteria-do-nothave—to-be
repaired.— Defective steam generator tubes can-be repaired by the—instaltation
of sleeves which-span-the-area of degradation, and serve-as—a—replacement-
pressure-boundary for the degraded portion of the tube,allowing-t' tube-te
remain—in-service. Steam generator tube inspections of operating prants have

demonstrated the capability to reliably detect wastage type degradation that
has penetrated 20% of the original tube wall thickness.

Tubes—experiencingouter—diameter . tress corrosion cracking within the-
Lhickness of the tube support plates are plugged or repaired by the-critenia
of 4.4 54243

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be reported to the Commission pur-
suant to Specification 6.9.2 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, addi-
tional eddy-current inspection, and revision of the Technical Specifications,
1f necessary. {f-a-tubeissleeved-due-to degradation-in the F* distance,.
then-any-defects—in—the-tube-below the sleeve will remain in service without
Fepairy :

4.4.6 REACT £
3/4.4. A T

The 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
1973.

CATAWBA - UNITS 1 & 2 B 3/4 4-3a Amendment No. '11  (Umit |)
Amendment No. 105  (Unit 2)
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DESIGN FEATURES
RESIGN PRESSURE AND TEMPERATURE

5.2.2 The reactor containment vessel is designed and shall be maintained for
a maximum internal pressure of 15 psig and a temperature of 328°F.

5.3 REACTOR CORE
FUEL ASSEMBLIES

5.3.1 The reactor shall contain 193 fuel assemblies. Each assembly shall
consist of a matrix of cylindrical zircaloy clad fuel rods with an initial
composition of natural or slightly enriched uranium dioxide as fuel material.
Limited substitutions of zirconium alloy or stainless steel filler rods for
fuel rods, in accordance with NRC-approved applications of fuel rod
configurations, may be used. Fuel assemblies shall be limited to those fuel
designs that have been analyzed with applicable NRC staff-approved codes and
methods, and shown by tests or analyses to comply with all fuel safety design
bases. A Timited number of lead test assemblies that have not completed
representative testing may be placed in non-limiting core regions. Reload
fuel shall be similar in physical design to the initial core loading and shall
have a maximum nominal enrichment of 5.0 weight percent U-235 with a maximum
tolerance of £ .05 weight percent U-235.

CONTROL ROD ASSEMBLIES

§.3.2 The core shall contain 53 full-length control rod assemblies. The
full-length control rod assemblies shall contain a nominal 142 inches of
absorber material of which 102 inches shall be 100% boron carbide and
remaining 40-inch tip shall be 80% silver, 15% indium, and 5% cadmium.

For Units 1 and 2, all control rods shall be clad with stainless steel tubing,

except for Unit 2, a maximum of one Rod Cluster Control Assembly may have
Inconel clad control rods.

5.4 REACTOR COOLANT SYSTEM
5 PRESSUR I T
5.4.1 The Reactor Coolant System is designed and shall be maintained:

a. In accordance with the Code requirements specified in Section 5.2 of
the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

c. For a temperature of 650°F, except for the pressurizer which is
680°F.

VOLUME 13 050 1 loc euble Fecl for Uait | &nd'ﬂ
J
5.4.2 The total water and steam volume of the Reactor Coolant System is *
12,040 + 100 cubic feet,at a nominal T, of 525°F.
- Sor Unit+ 2
.5 METEOR AL TO ATION

5.5.1 The meteorological tower shall be located as shown in Figure 5.1-1.

CATAWBA - UNITS 1 AND 2 © 56 Amendment No.135 (Unit 1)
Amendment No.129 (Unit 2)




ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (Continued)

5. DPC-NE-2011P-A, "Duke Power Company Nuclear Design Methodology for Core
Operating Limits of Westinghouse Reactors,” March, 1990 (DPC
Proprietary).

(Methodology for Specifications 2.2.]1 - Reactor Trip System
Instrumentation Setpoints, 3.1.3.5 - Shutdown Rod Insertion Limits,
3.1.3.6 - Control Bank Insertion Limits, 3.2.1 - Axial Flux Difference,
3.2.2 - Heat Flux Hot Channel Factor, and 3.2.3 - Nuclear Enthalpy Rise
Hot Channel Factor.)

6. DPC-NE-3001P-A, "Muitidimensional Reactor Transients and Safety Analysis
Physics Parameter Methodology," November 1991 (DPC Proprietary).

(Methodology for Specification 3.1.1.3 - Moderator Temperature Coeffi-
cient, 3.1.3.5 - Shutdown Rod Insertion Limits, 3.1.3.6 - Control Bank
Insertion Limits, 3.2.1 - Axial Flux Difference, 3.2.2 - Heat Flux Hot
Channel Factor, and 3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor.)

7. DPC-NF-2010A, "Duke Power Company McGuire Nuclear Station Catawba Nuclear
Station Nuclear Physics Methodology for Reload Design," June 1985

(Methodoloay for Specification 3.1.1.3 - Moderator Temperature
Coefficient, Specification 4.7.13.3 - Standby Makeup Pump Water Supply
Boron Concentration, and Specification 3.9.1 - RCS and Refueling Canal
Boron Concentration, and Specification 3.9.12 - Spent Fuel Pool Boron
Concentration.z
ey. /,
8. DPC-NE-3002A&"FSAR Chapter 15 System Transient Analysis Methodology,"
November—199+. ser doted December, 1995,

(Methodology used in the system thermal-hydraulic analyses which
determine the cage operating limits)
ev. [,
9. DPC-NE-3000P»A* "Thermal-Hydraulic Transient Analysis Methodology,"
August-1994. <ER dated December, (945,

(Modeling used in the system thermal-hydraulic analyses)

CATAWBA - UNITS 1 & 2 6-19a Amendment No. 138  (Unit 1)
Amendment No. 132 (Unit 2)
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LE 2.2-1 (Continued

REACTOR TRIP SYSTEM INSTR TA

FUNCTIONAL UNIT

12.

13.

14.

5.

16.

Steam Generator Water
Level Low-Low

a. Unmit 1

b. Unit 2

Undervoltage - Reactor
Coolant Pumps

Underfrequency - Reactor
Coolant Pumps
Turbine Trip

a. Stop Valve EH
Pressure Low

b. Turbine Stop Valve Closure

Safety Injection Input from ESF

TRIP SETPOINT

> 10.7% of narrow
range span

> 36.8% of narrow
range span

> 77% of bus voltage
(5082 volts) with a
0.7s response time

> 56.4 Hz with a
0.2s response time

> 550 psig

> 1% open

N.A.

1S
ALLOWABLE VALUE

> 9% of narrow
range span

> 35.1% of narrow
range span

> 76% (5016 volts)

> 55.9 Hz

> 500 psig

> 1% open

N.A.
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NOTE 1:

NOTE 2:

TABLE 2.2-1 (Continued)
TABLE NOTATIONS

(Continued)
T < 585.1°F (Unit 1) and 590.8°F (Unit 2) (Nominal Tove allowed by Safety Analysis);

K, = Overtemperature AT reactor trip depressurization setpoint penalty coefficient as
presented in the Core Operating Limits Report;

P = Pressurizer pressure, psig;
PP = 2235 psig (Nominal RCS operating pressure);
S = Laplace transform operator, s;

and f, (AI) is a function of the indicated difference between top and bottom detectors of the
power-range neutron ion chambers; with gains to be selected based on measi red instrument

response during plant STARTUP tests such that:
(1) For q, - q, between the "positive" and "negative" f; (AI) breakpoints as presented in the
Core Operating Limits Report;

f; (AI) = 0, where q, and q, are percent RATED THERMAL POWER in the top and bottom halves
of the core respectively, and q, + g, is total THERMAL POWER in perceit of RATED THERMAL
POWER;

(ii) For each percent AI that the magnitude of g, - q, is more negative than the f (A])
"negative" breakpoint presented in the Core Operating Limi.. Report, the AT Trip
Setpoint shall be automatically reduced by the f, (AI) "negative" slope presented in the
Core Operating Limits Report; and

(iii) For each percent AI that the magnitude of g, - q, is more positive than the f, (Al)

"positive" breakpoint presented in the Core Operating Limits Report, the AT Trip
Setpoint shali be automatically reduced by the f, (AI) "positive” slope presented in the
Core Operating Limits Report.

The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more
than 4.5% of Rated Thermal Power.



TABLE 2.2-1 (Continued
TABLE NOTATIONS

2 NOTE 3: (Continued)

>

=

4 Kg = Overpower AT reactor trip heatup setpoint penalty coefficient as presented in

;: the Core Operating Limits Report for T > T and Kg = 0 for T < T”,

-4

7 T = As defined in Note 1,

- T” = Indicated T, at RATED THERMAL POWER (Calibration temperature for AT

o instrumentation, < 585.1°F (Unit 1) and 590.8°F (Unit 2)), |
S = As defined in Note 1,
and f, (AI) is a function of the indicated differences between top and bottom detectors
of the power-range neutron ion chambers; with gains to be selected based on measured
instrument response during plant startup tests such that:

N

‘.5 (i) for q, - q, between the "positive" and "negative" f, (AI) breakpoints as presented in

the Core Operating Limits Report; f, (AI) = 0, where gq, and g, are percent RATED
THERMAL POWER in the top and bottom halves of the core respectively, and g, + q, is
total THERMAL POWER in percent of RATED THERMAL POWER;

(i1) for each percent AI that the magnitude of q, - g, is more negative than the f, ()
“negative" breakpoint presented in the Core Operating Limits Report, the AT Trip
Setpoint shall be automatically reduced by the f, (AI) "negative" slope presented in
the Core Operating Limits Report; and

ON Juswpuawy
“ON ‘JuswpusWy

(iii) for each percent AI that the magnitude of g, - g, is more positive than the f, (Al)

"positive" breakpoint presented in the Core Operating Limits Report the AT Trip
Setpoint shall be automatically reduced by the f, (AI) "positive" slope presented in
the Core Operating Limits Report.

(2 3tun)
(1 3tup)

NOTE 4: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more
than 3.0% (Unit 1) and 3.3% (Unit 2) of Rated Thermal Power.
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TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT IRIP POINT OWABLE VALU
4. Steam Line Isolation

a. Manual Initiation N.A. N.A.

b. Automatic Actuation Logic N.A. N.A.

and Actuation Relays

c. Containment Pressure-High-High =< 3 psig < 3.2 psig

d. Steam Line Pressure - Low > 775 psig > 744 psig

e. Steam Line Pressure- < 100 psi =< 122.8 psi**

Negative Rate - High

5. Feedwater Isolation

a. Automatic Actuation Logic N.A. N.A.
Actuation Relays

b. Steam Generator Water

"ON juswpusuy
6Z-€ v/¢€

*ON JUBWpUBWY

(2 3tup)
(1 3tup)

Level-High-High (P-14)

1. Unit 1

Doghouse Water _evel-High

Safety Injection

< 83.9% of
narrow range
instrument
span

< 77.1% of
narrow range
instrument
span

> 564°F
11 inches

above 577'
floor level

See Item 1. above for all Safety Injection Setpoints and Allowable Values.

< 85.6% of narrow
range instrument
span

< 78.9% of narrow
range instrument
span

> 561°F
12 inches

above 577'
floor level
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TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM LNSIBQQEQIATION TRIP SETPOINTS

FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUE
6. Turbine Trip
a. Manual Initiation N.A. N.A.
b. Automatic Actuation N.A. N.A.
Logic and Actuation Relays
c. Steam Generator Water

Levei-High-High (P-14)

1. Unmit 1 < 83.9% of < 85.6% of narrow
narrow range range instrument
instrument span
span

2. Unit 2 < 77.1% of < 78.9% of narrow
narrow range range instrument
instrument span
span

d. Trip of All Main N.A. N.A.

Feedwater Pumps

e. Reactor Trip (P-4) N.A. N.A.
f. Safety Injection See Item 1. above for all Safety Injection Setpoints and Allowable
Values.
7. Containment Pressure Control
System
a. Start Permissive =< 0.4 psid < 0.45 psid
b. Termination > 0.3 psid > 0.25 psid
8. Auxiliary Feedwater
a. Manual Initiation N.A N.A.
b. Automatic Actuation Logic N.A. N.A.

and Actuation Relays
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TABLE 3.3-4 {Continued)
ENGINEERED S/.FETY FEATURES ACTUAT SYS ST TA TRIP SETPOINTS

FUNCTIONAL UNIT TRI TPOINT OWAB ALUE

8. Auxiliary Feedwater (Continued)

£. Steam Generator Water
Level - Low-Low
1) Unit 1 > 10.7% of > 9% of
narrow range narrow range
span span
2) Unmit 2 > 36.8% of > 35.1% of narrow
narrow range range instrument
span span
d. Safety Injection See Item 1. above for all Safety Injection Setpoints and Allowable Values.
e. Loss-of-Offsite Power > 3500 V > 3242 V
f. Trip of All Main Feedwater
Pumps N.A. N.A.
g. Auxiliary Feedwater Suction
Pressure-Low
1) CAPS 5220, 5221, 5222 > 10.5 psig > 9.5 psig
2) CAPS 5230, 5231, 5232 > 6.2 psig > 5.2 psig
a. Unit 1 > 6.2 psig > 5.2 psig
b. Unit 2 > 6.0 psig > 5.0 psig
9. Containment Sump Recirculation
a. Automatic Actuation Logic N.A. N.A.
and Actuation Relays
b. Refueling Water Storage > 177.15 inches > 162.4 inches
Tank Level-Low Coincident
With Safety Injection See Item 1. above for all Safety Injection Setpoints and Allowable Values.



REACTOR ANT SYSTEM

RVEILLANCE REQUIREMENTS (Continued)

1) A1l nonplugged tubes that previously had detectable wall
penetrations (greater than 20%),

2) Tubes in those areas where experience has indicated potential
problems, and

3) A tube inspection (pursuant to Specification 4.4.5.4a.8) shall
be performed on each selected tube. If any selected tube does
not permit the passa?e of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall be
selected and subjected to a tube inspection.

¢. The tubes selected as the second and third samples (if required by
Table 4.4-2) during each inservice inspection may be subjected to a
partial tube inspection provided:

1) The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found, and

2) The inspections include those portions of the tubes where
imperfections were previously found.

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

Category Inspection Results
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 tubes inspected are degraded
tubes.

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

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

CATAWBA - UNITS 1 & 2 3/4 4-13 Amendment No. (Unit 1)
Amendment No. (Unit 2)



REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.3 Inspection Frequencies - The above required inservice inspections of
steam generator tubes shall be performed at the following frequencies:

a. The first inservice inspection (after steam generator replacement on
Unit 1) shall be performed after at least 6 Effective Full Power
Months but within 24 calendar months of initial criticality (after
steam generator replacement on Unit 1). Subsequent inservice
inspections shall be nerformed at intervals of not less than 12 nor
more than 24 calendar months after the previous inspection. If two
consecutive inspections, 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;

b. If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category C-3, the inspection frequency shall be increased to at
least once per 20 months. The increase in inspection frequency shall
apply until the subsequent inspections satisfy the criteria of
Specification 4.4.5.3a.; the interval may then be extended to a
maximum ¢f once per 40 months; and

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 to any of the
following conditions:

1) Reactor-to-secondary tubes leak (not including leaks originating
from tube-to-tube sheet welds) in excess of the limits of
Specification 3.4.6.2, or

2) A seismic occurrence greater than the Operating Basis
Earthquake, or

3) A loss-of-coolant accident requiring actuation of the Engineered
Safety Features, or

4) A main steam line or feedwater line break.

CATAWBA - UNITS 1 & 2 3/4 4-14 Amendment No. (Unit 1)
Amendment No. (Unit 2)



REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.4 Acceptance 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;

3) Degraded Tube means a tube containing imperfections greater than
or equal to 20% of the nominal tube wall thickness caused by
degradation;

4) % Degradation means the percentage of the tube wall thickness
affected or removed by degradation;

5) Defect means an imperfection of such severity that it exceeds
the plugging limit. A tube containing a defect is defective;

6) Plugging Limit means the imperfection depth at or beyond which
the tube shall be removed from service by plugging. The

plugging limit is equal to 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 integ-
rity in the event of an Operating Basis Earthquake, a loss-of-
coolant accident, or a steam line or feedwater line break as
specified in 4.4.5.3c., above;

8) Tube Inspection means an inspection of the steam generator tube
from the point of entry (hot leg side) completely around the U-
bend to the top support of the cold leg;

9) Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition of
the tubing. This inspection shall be performed prior to initial
POWER OPERATION using the equipment and techniques expected to
be used during subsequent inservice inspections.

CATAWBA - UNITS 1 & 2 3/4 4-15 Amendment No. (Unit 1)
Amendment No. (Unit 2)



REACTOR COOLANT SYSTEM
U K MENT ntinu

b. The steam generator shall be determined OPERABLE after 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 Reports

a. Within 15 days following the completion of each inservice inspection
of steam generator tubes, the number of tubes plugged in each steam
generator shall be reported to the Commission in a Special Report
pursuant to Specification 6.9.2;

b. The complete results of the steam generator tube inservice inspection
shall be submitted to the Commission in a Special Report pursuant to
Specification 6.9.2 within 12 months following the completion of the
inspection. This Special Report shall include:

1) Number and extent of tubes inspected,

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

3) Identification of tubes plugged.

c. Results of steam generator tube inspections, which fall irnto Category
C-3, shall be reported in a Special Report to the Commission pursuant
to Specification 6.9.2 within 30 days and prior to resumption of
plant operation. This report shall provide a description of
investigations conducted to determine cause of the tube degradation
and corrective measures taken to prevent recurrence.

CATAWBA - UNITS 1 & 2 3/4 4-16 Amendment No. (Unit 1)
Amendment No. (Unit 2)




Table 4.4-1
MINI NUM OF ST G T 0
I

¢ % 1 SLIND - VEMYLYD

NSPECTED RVIC SP
Preservice Inspection No Yes
No. of Steam Generators per Unit Four Four
First Inservice Inspection (after Steam All Two
Generator Replacement on Unit 1)
Second & Subsequent Inservice Inspections One' One?

(1% v/¢
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(2 3tup)
(1 3tup)

TABLE NOTATIONS

The inservice inspection may be limited to one steam generator on a
rotating schedule encompassing 3 N % of the fubes (where N is the number
of steam generators in the plant) if the resuits of the first or
previous inspections indicate that all steam generators are performing
in a like manner. Note that under some circumstances, the operating
conditions in one or more steam generators may be found to be more
severe than those in other steam generators. Under such circumstances
the sample sequence shall be modified to inspect the most severe

conditions.

Each of the other two steam generators not inspected (after steam

generator replacement on Unit 1) during the first inservice inspections
shall be inspected during the second and third inspections. The fourth
and subsequent inspections shall follow the instructions described in 1

above.
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TABLE 4.4-2

STEAM GENERATOR TUBE INSPECTION

1ST SAMPLE INSPECTION

2ND SAMPLE INSPECTION

3RD SAMPLE INSPECTION

Sample Size

Result “tion Required

Result

Action Required

Result

Action Required

S Tubes per

i S.G

A minimum of C-1

None

N/A

N/A

1

d

N/A

N/A

Plug defective tubes
and inspect additional
2S tubes in this S.G.

c-1

None

N/A

N/A

C-2

Plug deflective tubes and
inspect additional 4S
tubes in this S.G.

c-1

None

C-2

Plug defective tubes

C-3

Perform action for C-3
result of first sample

Perform action for C-3
result of first sample

N/A

inspect all tubes in this
S.G., plug defective
tubes and inspect 2S
tubes in each other S.G

Notification to NRC
pursuant to
§50.72(b)(2) of 10 CFR
Part 50.

All other
S.G.s are C-1

None

Some S.G.s
C-2 but no
additional
S.G. are C-3

Perform action for C-2
result of second sample

L

Additional
S.G.is C-3

inspect all tubes in each
S.G. and plug defective
tubes. Notification to
NRC pursuant to §50.72
{b}{2) of 10 CFR 50.

= 3 (N/n)%

Where N is the num

ber of stearn generators in the unit, and n is the number of steam generators

inspected during an inspection




REACTOR COOLANT SYSTEM

BASES
RELIEF VALVES (Continued)

reactor coolant system pressure except for limited periods where the PORV has
been isolated due to excessive seat leakage and except for limited periods
where the PORV and/or block valve is closed because of testing and is fully
capable of being returned to its normal alignment at any time, provided that
this evolution is covered by an approved procedure. This is a function that
reduces challenges to the code safety valves for overpressurization events.
5) Manual control of a block valve to isolate a stuck-open PORV. Testing of
the PORVs includes the emergency N, supply from the Cold Leg Accumulators.
This test demonstrates that the valves in the supply line operate satisfac-
torily and that the nonsafety portion of the instrument air system is not
necessary for proper PORV operation.

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the Reactor Coolant
System will be maintained. The program for inservice inspection of steam gen-
erator tubes is based on a modification of Regulatory Guide 1.83, Revision 1.
Inservice inspection of steam generator tubing is essential in order to main-
tain surveillance of the conditions of the tubes in the event that there is
evidence of mechanical damage or progressive degradation due to design, manu-
facturing errors, or inservice conditions that lead to corrosion. Inservice
inspection of steam 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. 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 would be limited by the limitation of steam generator tube
leakage between the Reactor Coolant System and the Secondary Coolant System
(reactor-to-secondary leakage = 150 gallons per day per steam generator).
Cracks having a reactor-to-secondary leakage less than this limit during
operation will have an adequate margin of safety to withstand the loads
imposed during normal operation and by postulated accidents. Operating plants
have demonstrated that reactor-to-secondary leakage of 150 gallons per day per
steam generator can readily be detected. Leakage in excess of this limit will
require plant shutdown and an unscheduled inspection, during which the leaking
tubes will be located and repaired.

CATAWBA - UNITS 1 & 2 B 3/4 4-3 Amendment No. (Unit 1)
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REACTOR COOLANT SYSTEM
BASES

STEAM GENERATORS (Continued)

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 will be required for all tubes with imperfections 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 wastage type degradation that has penetrated 20% of the
original tube wall thickness.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be reported to the Commission pur-
suant to Specification 6.9.2 prior to resumption of plant operation. Such
cases will be considered by the Commission on a case-by-case basis and may
result in a2 requirement for anaiysis, laboratory examinations, tests, addi-
tional eddy-current inspection, and revision of the Technical Specifications,
if necessary.

4.4 REACTOR T _SYSTEM LEAKA
3/4.4.6.1 LEAKAGE DETECTION SYSTEMS

The 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
1973.

CATAWBA - UNITS 1 & 2 B 3/4 4-3a Amendment No. (Unit 1)
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DESIGN FEATURES
DESIGN PRESSURE AND TEMPERATURE

5.2.2 The reactor containment vessel is designed and shall be maintained for
a maximum internal pressure of 15 psig and a temperature of 328°F,

5.3 REACTOR CORE
F ASSEM

5.3.1 The core shall contain 193 fuel assemblies. Each assembly shall
consist of a matrix of cylindrical zircaloy clad fuel rods with an initial
composition of natural or slightly enriched uranium dioxide as fuel material.
Limited substitutions of zirconium alloy or stainless steel filler rods for
fuel rods, in accordance with NRC-approved applications of fuel rod
configurations, may be used. Fuel assemblies shall be limited to those fuel
designs that have been analyzed with applicable NRC staff-approved codes and
methods, and shown by tests or analyses to comply with all fuel safety design
bases. A limited number of lead test assemblies that have not completed
representative testing may be placed in non-limiting core regions. Reload
fuel shall be similar in physical design to the initial core loading and shall
have a maximum nominal enrichment of 5.0 weight percent U-235 with a maximum
tolerance of ¢+ .05 weight percent U-235.

CONTROL ROD ASSEMBLIES

5.3.2 The core shall contain 53 full-length control rod assemblies. The
full-length control rod assemblies shall contain a nominal 142 inches of
absorber material of which 102 inches shall be 100% boron carbide and
remaining 40-inch tip shall be 80% silver, 15% indium, and 5% cadmium.

For Units 1 and 2, all control rods shall be clad with stainless steel tubing,
except for Unit 2, a maximum of one Rod Cluster Control Assembly may have
Inconel clad control rods.

5.4 REACTOR COOLANT SYSTEM
DESIGN PRESSURE AND TEMPERATURE

5.4.1 The Reactor Coolant System is designed and shall be maintained:

a. In accordance with the Code requirements specified in Section 5.2 of
the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

c. For a temperature of 650°F, except for the pressurizer which is
680°F.

VOLUME

5.4.2 The total water and steam volume of the Reactor Coolant System is
13,050 = 100 cubic feet for Unit 1 and 12,040 ¢ 100 cubic feet for Unit 2 at a
nominal Tavg of 525°F.

5.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorological tower shall be located as shown in Figure 5.1-1.

CATAWBA - UNITS 1 & 2 5-6 Amendment No. (Unit 1)
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ADMINISTRATIVE CONTROLS
CORE OPERATING LIMITS REPORT (Continued)

5. DPC-NE-2011P-A, "Duke Power Company Nuclear Design Methodology for Core
Operating Limits of Westinghouse Reactors," March, 1990 (DPC
Proprietary).

(Methodology for Specifications 2.2.1 - Reactor Trip System
Instrumentation Setpoints, 3.1.3.5 - Shutdown Rod Insertion Limits,
3.1.3.6 - Control Bank Insertion Limits, 3.2.1 - Axial Flux Difference,
3.2.2 - Heat Flux Hot Channel Factor, and 3.2.3 - Nuclear Enthalpy Rise
Hot Channel Factor.)

6. DPC-NE-3001P-A, "Multidimensional Reactor Transients and Safety Analysis
Physics Parameter Methodology," November 1991 (DPC Proprietary{.

(Methodology for Specification 3.1.1.3 - Moderator Temperature Coeffi-
cient, 3.1.3.5 - Shutdown Rod Insertion Limits, 3.1.3.6 - Control Bank
Insertion Limits, 3.2.1 - Axial Flux Difference, 3.2.2 - Heat Flux Hot
Channel Factor, and 3.2.3 - Nuclear Enthalpy Rise Hot Channel Factor.)

7. DPC-NF-2010A, "Duke Power Company McGuire Nuclear Station Catawba Nuclear
Station Nuclear Physics Methodology for Reload Design," June 1985

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient, Specification 4.7.13.3 - Standby Makeup Pump Water Supply
Boron Concentration, and Specification 3.9.1 - RCS and Refueling Canal
Boron Concentration, and Specification 3.9.12 - Spent Fuel Pool Boron
Concentration.)

8. DPC-NE-3002, Rev. 1, "FSAR Chapter 15 System Transient Analysis
Methodology," SER dated December, 1995.

(Methodology used in the system thermal-hydraulic analvces “hich
determine the core operating limits)

9. DPC-NE-3C09P, Rev. 1, "Thermal-Hydraulic Transient Analysis Methodology,"
SER dated December, 1995.

(Modeling used in the system thermal-hydraulic analyses)
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TABLE 2.2-1 (Continued)

REACTOR TRiP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

12.

13.

14.

15.

16.

17.

Steam Generator Water
Level --Low-Low

Undervoltage-Reactor
Coolant Pumps

Underfrequency-Reactor
Coolant Pumps

Turbine Trip
a. Low Trip System Pressure

b. Turbine Stop Valve
Closure

Safety Injection Input
from ESF

TRIP _SETPOINT
Z /6.7, % °F SPon
> 12% of span from 0 t

ncreasing
> 40% of span at

of RATED THERMAL POWER

> 5082 volts-each bus

> 56.4 Hz - each bus

> 45 psig

> 1% open

Reactor Trip System Interlocks

a. Intermediate Range
Neutron Flux, P-6,
Enable Block Source
Range Reactor Trip

>1 x 100 amps

b. Low Power Reactor Trips Block, P-7

1) P-10 Input
2) P-13 Input

McGUIRE - UNIT 1

10% of RATED THERMAL POWER

< 10% RTP Turbine
Impulse Pressure
Equivalent

, increasing
span at 100% of
THERMAL POWER.

> 5016 volts-each bus

> 55.9 Hz - each bus

> 42 psig

> 1% open
N.A.

>6x 107 amps

> 9%, < 11% of RATED THERMAL POWER

=< 11% RTP Turbine
Impulse Pressure
Equivalent
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NOTE 1:

TABLE 2.2-1 (Continued
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
TATION (Continued

(Continued)

tg = Time constant utilized in the measured T.vg lag compensator, as presented in the Core Operating
Limits_Report,

58S.1

r = <;i§?8>2°F Reference T, . at RATED THERMAL POWER,

K, = Ovefi;;;erature AT reactor trip depressurization setpoint penalty coefficient as presented in
the Core Operating Limits Report,

o = Pressurizer pressure, psig,

P = 2235 psig (Nomiral RCS operating pressure),

S = Lapiace transform operator, sec’',

and f; (AI) is a function of the indicated difference between top and bottom detectors of the power-range

nuclear ion chambers; with gains to be selected based on measured instrument response during plant startup
tests such that:

(i)

(ii)

(iit)

for g, - q, between the "positive" and "negative" f, (AI) breakpoints as presented in the Core
Operating Limits Report; f, (AI) = 0, where q, and q, are percent RATED THERMAL POWER in the top and
bottom halves of the core respectively, and q, + g, is total THERMAL POWER in percent of RATED THERMAL
POWER;

for each percent imbalance that the magnitude of g, - g, is more negative than the f; (AI) “negative"
breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint shall be
automatically reduced by the f, (AI) "negative" slope presented in the Core Operating Limits Report;
and

for each percent imbalance that the magnitude of q, - g, is more positive than the f, (AI) "positive"

breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoirt shall be
automatically reduced by the f, (AI) "positive" slope presented in the Core Operating Limits Report.
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TABLE 2.2-1 (Continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

As defined in Note 1,

-~ 585.1
(' < 588.2°F|Reference T, . at RATED THERMAL POWER,

As defined in Note 1, and

f> (AI) is a function of the indicated difference between top and bottom detectors of the power-range

nuclear ion chambers; with gains to be selected based on measured instrument response during plant
startup tests such that:

(i)

(i)

(iii)

NOTE 3: The cnhannel

for q, - q, between the "positive" and "negative" f, (AI) breakpoints as presented in the Core

Operating Limits Report; f, (AI) = 0, where q, and g, are percent RATED THERMAL POWER in the top
and bottom halves of the core respectively, and q, + q, is total THERMAL POWER in percent of
RATED THERMAL POWER;

for each percent imbalance that the magnitude of q, - q, is more negative than the f, (AI)

"negative" breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint
shall be automatically reduced by the f, (AI) "negative" slope presented in the Core Operating
Limits Report; and

for each percent imbalance that the magnitude of g, - q, is more positive than the f, (AI)

"positive" breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint
shall be automatically reduced by the f, (AI) "positive" slope presented in the Core Operating
Limits Report.

‘s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 4.4% of Rated

Thermal Power.

NOTE 4: The channel

's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 3.0% of Rated

Thermal Power.

McGUIRE - UNIT 1
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FUNCTIONAL UNIT

4. Steam Line isolation

a.
b.

e.

Manual Initiation

Automatic Actuation Logic
and Actuation Relays

Containment Pressure--High-High

Negative Steam Line
Pressure Rate - High

Steam Line Pressure - Low

5. Turbine Trip and Feedwater Isolation

a.

Automatic Actuation Logic
and Actuation Relays

Steam Generator Water level--
High-High (P-14)

Doghouse Water Level-High
(Feedwater Isolation Only)

6. Containment Pressure Contrel System

Start Permissive/Termination
(SP/T)

McSUIRE - UNIT 1 3/4 3-29

TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATI IP SETPOINTS

(

TRIP SETPOINT ALLOWABLE VALUES
N.A. N.A.
N.A. N.A.
< 2.9 psig < 3.0 psig
< 100 psi with a < 120 psi with a
rate/lag function rate/lag function
time constant time constant
> 50 seconds > 50 seconds
> 775 psig > 755 psig
N.A. : A,
T amm, .

8395 ~ 8s.0L2
< B2%_of narrow range

~Jnstrument span each steam

narrow range
trument span each steam

generator generator

12" 13"

0.3 < SP/T < 0.4 PSIG 0.25 < SP/T < 0.45 PSIG
Amendment No.



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

7. Auxiliary Feedwater

a.

b.

McGUIRE - UNIT 1

Manual Initiation

Automatic Actuation Logic
and Actuation Relays

Steam Generator
Water Level--Low-Low
1) Start Motor-Driven Pumps

2) Start Turbine-Driven Pumps

Auxiliary Feedwater
Suction Pressure - Low
(Suction Supply Automatic
Rea]ignmentg

Safety Injection -
Start Motor-Driven Pumps

3/4 3-30

TRIP_SETPOINT

N.A.
N.A.

= 10.7) of spon
> 12% of span fro

% of span at 100%
7 TEQ) ;HERMAL POWER.
= 1b. - ©
12% orb span "o"s.p-r\

L POWER,

of span at 100%
TED THERMAL POWER.

ALLOWABLE VALUES

N.A.
N.A.

Z (57, e% Sfan

> 11% of span from
30% of RATED T

TED THERMAL POWER.
257 of n
> 11% of span from

30% of RATED
increasi

> 1 psig

See Item 1. above for all Safety Injection Trip Setpoints

and Allowable Values

Amendment No.




R ANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

1) A1l nonplugged tubes that previously had detectable wall
penetrations (greater than 20%),

2) Tubes in those areas where experience has indicated potential
problems, and

3) A tube inspection (pursuant to Specification 4.4.5.4.a.8) shall
be performed on each selected tube. If any selected tube does
not permit the passage of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall
be selected and subjected to a tube inspection.

1n addition Lo the-3t toeallE& tul 11 besi :

C:-,¢< The tubes selected as the second and third samples (if required by
Table 4.4-2) during each inservice inspection may be subjected to a
partial tube inspection provided:

1) The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found, and

2) The inspections include those portions of the tubes where
imperfections were previously found.

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

Category Inspection Results
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 tubes inspected are
degraded tubes.

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

Note: in all inspections, previously degraded tubes must exhibit
significant (greater than 10%) further wall penetrations
to be included in the above percentage calculations.
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REACTOR COOLANT SYSTEM after the sTeam qenerafer

I / '/
SURVEILLANCE REQUIREMENTS ‘Egﬁtinuedlﬁ
’ \
i \

Vcﬂscen.wt

7

4.4.5.3 Inspection Fregdencies - The above required inservice inspections of

steam generator tubes

all be performed \at the following frequencies:

ot least
inservice inspection#shail be performed after % Effective
er Months but within 24 calendar months of initial critical-
ity® Subsequent inservice inspections shall be performed at inter-
vals of not less than 12 nor more than 24 calendar months after the
previous inspection. If two consecutive inspections following ser-
vice 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;

If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category C-3, the inspection frequency shall be increased to at
least once per 20 months. The increase in inspection frequency
shall apply until the subsequent inspections satisfy the criteria of
Specification 4.4.5.3a; the interval may then be extended to a
maximum of once per 40 months; and

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 to any of
the following conditions:

1) Reactor-to-secondary tubes leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of the
Timits of Specification 3.4.6.2,

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

3) A loss-of-coolant accident requiring actuation of the
Engineered Safety Features, and

4) A main steam line or feedwater line break.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.4 Acceptance Criteria

a. As used in this specification:

1)

2)

3)

4)

5)

6)

7)

8)

Imperfection means an exception to the dimensions, finish or
contour of a tube@ from that required by fabrication
jcations.

drawings or speci Eddy-current testing indications
below 20% of the nominal tube(er—sleeve wall thickness, if
detectable, may be considered as imperfections;

Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a
tube

Degraded Tube means a tube @r—sleeve containing imperfections
greater than or equal to 20% of the nominal tube @waﬂ

thickness caused by degradation;

% degradation means the percentage of the tube(er—steev@) wall

thickness affected or removed by degradation;

Defect means an imperfectign of such severity that it exceeds
the(eepair) limit. A tubecontaim‘ng a defect is
defe :

C e .
K’Pl"‘%S‘hs

CE%E;%E%Limi; means the imperfection depth at or beyond which
the tube er—sieewe shall be removed from service by plugging e+

repaired-by-sleev-4ag and is equal to 40% of the nominal tube ew
sleeve wall thickness. Jhis-definitiondoes—not—apply—te-the
area—of-the tubesheet—region-below-the F* distanceprovided-the
tube—is—not—degraded—{i-e.,no-indicati i ithi
the F£ distance.— 1 -a tube s sleeved due to 4
the-F* distance,then-any-defects in-th

i1 gene : ) oy

The-Babcock—8—Wilcox—process—{or-method) equivalent—Lto-the
method ! i ical-Report BAW=-2045(P)~A-will-be-used.

Unserviceable describes the condition of a tube(er—steeve)if it
leaks or contains a defect large enough to affect 1ts
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 4.4.5.3c, above;

Tube Inspection means an inspection cf the steam generator tube
from the point of entry (hot leg side) complztely around the U-
bend to the top suppcrt of the cold leg; and
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

9) Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition
of the tubing. This inspection shall be performed a4£e¥h4#u>prmar'fb

i : : initial POWER OPERATION
using the equipment and techniques expected to be used during
subsequent inservice inspections.

10) F* Distance is the distance intc the tubesheet from th
face of the tubesheet or the top of the las
whichever is lower (further into
conservatively chosen to

11) F* _TUBE i ube with degradation equal to or greater than
’//zgg,zbéwa the F* distance and not degraded (i.e., no
ndications of cracking) in the F* distance.

b. The steam generator shall be dEtefifffd OPERABLE after completing

eésheet) that has been

X the corresponding actions (plug(er—repai¥)all tubes exceeding the
f\“a‘yng #) 1imit and all tubes containing through-wall cracks) required
e 4.4-2.

4.4.5.5 Reports

a. Within 15 days following the completion of each inservice inspection
of steam generator tubes, the number of tubes plugged in each steam
generator shall be reported to the Commission in a Special Report
pursuant to Specificatien 6.9.2;

b. The complete results of the steam generator tube inservice
inspection shall be submitted to the Commission in a Special Report
pursuant to Specification 6.9.2 within 12 months following the
completion of the inspection. This Special Report shall include:

1) Number and extent of tubes inspected,

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

3) Identification of tubes plugged (6r—repeired).

The results of inspections of F* tubes shall be reported to.;hél\\)
9

c . -~
<<// Commission in a report, prior to the restert of the unit followi
the inspection. This report shatt include:

1) Identification of F* tubes, and

2) Location and size of the degradation.
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TABLE 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection

No. of Steam Generators per Unit Two
First Inservice Inspection After Steam Generofop Replocenca

Second & Subsequent Inservice Inspections

TABLE NOTATION:

! The inservice inspection may be limited to one s.eam generator on a rotating schedule encompassing
3 N % of the tubes (where N is the number of steam generators in the plant) if the results of the
first or previous inspections indicate that all steam generators are performing in a like manner.
Note that under some circumstances, the operating conditions in one or more steam generators may
he found to be more severe than those in other steam generators. Under such circumstances the
sample sequence shall be modified to inspect the most severe conditions.

: The other steam generator not inspected during the first inservice inspection‘;;;xl be inspected.
The third and subsequent inspections should follow the instructions described in/1 above.

) ofter steam aenerator rep lacemenT Z

3 fach of the other two steam generators not inspected during the first inservice ;;;B;E;?EHEVshail
be inspected during the second and third inspections. The fourth and subsequent inspections shall
follow the instructions described in 1 above.
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REACTOR COOLANT SYSTEM
PERATIONAL LEAKA

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:

b.

C.

No PRESSURE BOUNDARY LEAKAGE,
1 gpm UNIDENTIFIED LEAKAGE,

027
A gpm total primary-to-secondary leakage through all steam generators

and,ﬁfg‘gallons per day through any one steam generator,

10 gpm IDENTIFIED LEAKAGE from the Reactor Coolant System,

40 gpm CONTROLLED LEAKAGE at a Reactor Coolant System pressure of
2235 + 20 psig, and

1 gpm leakage at a Reactor Coolant System pressure of 2235 ¢ 20 psig
from any Reactor Coolant System Pressure Isolation Valve specified in
Table 3.4-1.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

al

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY within
6 hours and in COLD SHUTDOWN within the following 30 hours.

With any Reactor Coolant System leakage greater than any one of the
above limits, excluding PRESSURE BOUNDARY LEAKAGE and leakage from
Reactor Coolant System Pressure Isolation Valves, reduce the leakage
rate to within limits with’n 4 hours or be in at least HOT STANDBY
withir the next 6 hours and in COLD SHUTDOWN within the following

30 hours.

With any Reactor Coolant System Pressure [solation Valve leakage
greater than the above limit, isolate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least two closed manual or deactivated automatic valves, or
be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.
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REACTOR COOLANT SYSTEM

BASES
3/4.4.4 RELIEF VALVES (Continued)

reactor coolant pressure noundary leakage. 3) Manual control of the block
valve to unblock an isolated PORV to allow it to be used for manual control of
RCS pressure and isolate a PURY with excessive leakage. 4) Automatic control
of PORVs to control RCS pressure. This is a function that reduces challenges
to the code safety valves for overpressurization events. 5) Manual control of
a block valve to isolate a stuck-open PORV.

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-
tained. The program for inservice inspection of steam generator tubes is based
on a modification 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 i1s evidence of mechanical
damage or progressive degradation due to design, manufacturing errors, or
inservice conditions that lead to corrosion. Inservice inspection of steam
generator tubing also provides a means of characterizing the nature and cau
of any tube degradation so that corrective measures can be taken. | The B&W pro-

in Topic
of steam ge tor
ves intro-

Report B
is also re

sl::x;x/'
duce“changes in

dy current

e inspectability of the sleev
licensees authdrized to use this repair pro

commits to validate the adequacy of”any system that”is used for periodic inser- /
and, as deeméd appriﬁiijff’//

vite inspections/of the sleeves, 4nd will evalua

by Duke Power Lompany, 1mplemgnf testing methodﬁ as better methods are
developed and validated for ctmmercial use, ~ —

The plant is expected to be operated in a manner such that the secondaré‘./ss
coolant will be maintained within those chemistry limits found tu result
negligible corrosion of the steam generator tubes. _lj,ibe/sECOngg;y/cﬁﬁ%zﬁ;
chemistry is not maintained within these limits,—iocalized co ion may likely
result in stress corrosion cracking. The~ extent of craqung/5ﬁ$1ng plant
operation would be Timited by the'11m1tat\on of steam-generator tube leakage
between the Reactor Coolant,System and the Secondary Coolant System (reactor-
to-secondary leakage =& ygallons per day per” steam generator). Cracks having
a reactor-to-secondary leakage less than this limit during operation will have
an adequate margin of safety to withstard the loads imposed during norma!
operation and by postulated accidents. Operating plants have demonstrated that
reactor-to-secondary_leakage of (500  gallons per day per steam generator can
readily be detected(Eiggégigxtonzmnni;orsuo;-steam-qenenitox—blﬁidownL) Leakage
in excess of this 1imit will require plant shutdown and an unsSCheduled
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 1f a defect should develop in service, it
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REACTOR COOLANT SYSTEM
O BASES

© STEAM GENERATORS (Continued)
R
\: will be found during scheduled inservice steam generator tube examinations.

\_—~rRepater will be required for all tubes with imperfections exceeding the-#epa+¢?‘“53‘“5
limit of 40% of the tube nominal wall thickness. lastalled sleeves—withmpes-

boundary tor the degraded—portion of the Jowing-the tube to—remain—in
service. Steam generator tube inspections of operating plants have demonstrated

the capability to reliably detect wastage type degradation that has penetrated
20% of the or1g1na] tube wa]l th1ckness &o:—tubes4»Ltb—deg&adat+on—bo4ow—tho

distanc s :
tho—tuba-bolow-ths—sleeue-w;ll—&ema+n—+n—se¥¥+ee—w4%heu$-¢epa+ﬂ

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the Commis-
sion pursuant to 10 CFR Sections 50.72 and 50.73 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

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 1973.

3/4.4.6.2 OPERATIONAL 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 Surveillance Requirements for 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 10 gpm IDENTIFIED LEAKAGE limitation provides allowance 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.

McGUIRE - UNIT 1 B 3/4 4-4



~

v
)
g
N

S
b
Q

hy

ACTOR ANT SYSTE
BASES
OPERATIONAL LEAKAGE (continued)

The CONTROLLED LEAKAGE limitation restricts operation when the total flow
supplied to the reactor coolant pump seals exceeds 40 gpm with the modulating
valve in the supply line fully open at a nominal RCS pressure of 2235 psig.
This limitation ensures that in the event of a LOCA, the Safety Injection flow
will not be less than assumed in the accident ana]yses

and the 135 8 pd leakase [imif per aenerator 0.27
(-Ihe\égtal steam generator tube leakage limit of,&’gpm for all steam
generator ensures that the dosage contribution from

=

(_~—the tube Teakage will be Timiteﬂ‘tuia—smal$-fractlon of 10 CFR Part 100 dose

0.27

guideline values & steam—generata N
dine-break. Th gpm 4*«n{r46 cons1stent w1th the assumptlons used in the

analysis of these accidents. gpd leakage limit per steam

generator ensures that steam enerat r tube integrity is maintained in_the

event of a main steam line rupture or under LOCA conditions. /Fer all FsSAR

ongd (35 apd (imits are Chapter |5 translents

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptabTe s P 3y

be indicative of an impending gross failure of the pressure boundary. There-

fore, the presence of any PRESSURE BOUNDARY LEAKAGE requires the unit to be

promptly placed in COLD SHUTDOWN.

/35

3/4.4.7 CHEMISTRY

The limitations on Reactor Coolant System chemistry ensure that corrosion
of the Reactor Coolant System is minimized and reduces the potential for Reac-
tor 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 1imits 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 Reacto: Coolant System. The time interval permitting continued opera-
tion 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 concentra-
tions 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 reactor coolant ensure
that the resulting 2 hour doses at the site boundary will not exceed an appro-
priately small fraction of Part 100 dose guideline values following a steam
generator tube rupture accident in conjunction with an assumed steady state
primary-to-secondary steam generator leakage rate of_1;0-gpm. The values for
the 1imits on specific activity represent limits base&’upon a parametric

O 27
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ESIGN FEATURES
FUEL ASSEMBLIES Continued)

to comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in non-
limiting core regions.

CONTROL ROD ASSEMBLIES

5.3.2 The core shall contain 53 full-length and no part-length control rod
assemblies. The full-length control rod assemblies shall contain a nominal 142
inches of absorber material. The nominal values of absorber material for

Unit 1 control rods shall be 80% silver, 15% indium, and 5% cadmium. Al]l
control rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM
DESIGN PRESSURE AND TEMPERATURE

5.4.1 The Reactor Coolant System is designed and shall be maintained:

a. In accordance with the Code requirements specified in Section 5.2 of
the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

c¢. For a temperature of 650°F, except for the pressurizer which is

680°F.
VOLUME
/3,050
5.4.2 The total water and steam volume of the Reactor Coolant System is 42,040
+ 100

cubic feet at a nominal T, of 525°F.

5.5 METEOROLOGICAL TOWER LOCATION

5.5.1 The meteorological tower shall be located as shown on Figure 5.1-1,
5.6 FUEL STORAGE
CRITICALITY

5.6.1 a. The spent fuel storage racks are designed and shall be
maintained with:

1) key < 0.95 if fully flooded with unborated water as
described in Section 9.1 of the FSAR; and

2) A nominal 10.4" center to center distance between fuel
assemblies placed in Region 1; and

3) A nominal 9.125" center to center distance between fuel
assvablies placed in P:gion 2.
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ADMINISTRATIVE CONTROLS

CORE _OPERATING LIMITS EﬁPORT (Continued)
8. DPC-NE-3002Aﬂf:F AR C Gpter 15 System Transient Analysis Methodology,"
November—1991. SER doted December 1995

(Methodology used in the system thermal-hydraulic analyses which determine
the core operating limits)

ev.
9. DPC-NE-3000P;¢Zf:The;m$l-Hydraulic Transient Analysis Methodology," August
199%. SER dated December 1995

(Modeling used in the system thermal-hydraulic analyses)

10. DPC-NE-1004A, "“Nuclear Design Methodology Using CASMO-3/SIMULATE-3P,"
November, 1992.

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient.)

11. DPC-NE-2004P-A, "Duke Power Company McGuire and Catawba Nuclear Stations
Core Thermal-Hydraulic Methodology using VIPRE-01," December 1991 (DPC
Proprietary).

(Methodology for Specifications 2.2.1 - Reactor Trip System Instrumenta-
tion Setpoints, 3.2.1 - Axial Flux Difference (AFD), and 3.2.3 - Nuclear
Enthalpy Rise Hot Channel Factor FAH(X,Y).)

12. DPC-NE-2001P-A, Rev. 1, "Fuel Mechanical Reload Analysis Methodology for
Mark-BW fuel," October 1990 (DPC Proprietary).

(Methodology for Specification 2.2.1 - Reactor Trip System Instrumentation
Setpoints.g

13. DPC-2005P-A, “Thermal Hydraulic Statistical Core Design Methodology,"
February 1995 (DPC Proprietary).

(Methodology for Specification 2.2.1 - Reactor Trip System Instrumentation
Setpoints, Specification 3.2.1 - Axial Flux Difference, and 3.2.3 -
Nuclear Enthalpy Rise Hot Channel Factor!

14. BAW-10162P-A, TACO3 Fuel Pin Thermal Analysis Computer Code, B&W Fuel
Company, November 1989.

(Methodology used for Specification 2.2.1 - Reactor Trip System Instru-
mentation setpoints).

15. BAW-10183P, Fuel Rod Gas Pressure Criterion, B&W Fuel Company, as approved
by SER dated February 1994,

(Used for Specification 2.2.1, Reactor Trip System Instrumentation
Setpoints).

The core operating limits shall be determined so that all applicable Timits
(e.g., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS

limits, nuclear limits such as shutdown margin, and transient and accident

analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or supple-
ments thereto, shall be provided upon issuance, for each reload cycle, to the
NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector.
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TABLE 2.2-1 (Continued
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT TRIP _SETPOINT

12. Steam Generator Water > 16.7% of span
Level--Low-Low

13. Undervoltage-Reactor > 5082 volts-each bus
Coolant Pumps

14. Underfrequency-Reactor > 56.4 Hz - each bus

15.

16.

17.

Coolant Pumps
Turbine Trip
a. Low Trip System Pressure = 45 psig

b. Turbine Stop Valve

Closure > 1% open
Safety Injection Input N.A.
from ESF

Reactor Trip System Interlocks

a. Intermediate Range
Neutron Flux, P-6, >1x 10 amps
Enable Block Source
Range Reactor Trip

McGUIRE - UNIT 1 2-5

ALLOWASLE VALUES
> 15% of span

> 5015 volts-each bus

> 55.9 Hz - each bus

> 42 psig

> 1% open

N.A.

>6 x 10" amps

Amendment No.



NOTE 1:

TABLE 2.2-1 (Continued)
REACTOR TRIP SYSTEM INSTRW_EQJTAT%ON TRIP _SETPOINTS
NOTATION (Continued

(Continued)

Tg = Time constant utilized in the measured Tavo lag compensator, as presented in the Core Operating
Limits Report,

v = =< 585.1°F Reference Ta_,° at RATED THERMAL POWER,

K, = Overtemperature AT reactor trip depressurization setpoint penalty coefficient as presented in
the Core Operating Limits Report,

P = Pressurizer pressure, psig,

P = 2235 psig (Nominal RCS operating pressure),

S = Laplace transform operator, sec*,

and f, (AI) is a function of the indicated difference between top and bottom detectors of the power-range

nuclear ion chambers; with gains to be selected based on measured instrument response during plant startup
tests such that:

(i)

(iii)

for g, - g, between the "positive" and “"negative" f, (AI) breakpoints as presented in the Core
Operating Limits Report; f, (AI) = 0, where q, and g, are percent RATED THERMAL POWER in the top and
bottom halves of the core respectively, and g, + g, is total THERMAL POWER in percent of RATED THERMAL
POWER;

for each percent imbalance that the magnitude of q, - q, is more negative than the f, (AI) "negative"
breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint shall be
automatically reduced by the f, (AI) “"negative" slope presented in the Core Operating Limits Report;
and

for each percent imbalance that the magnitude of q, - g, is more positive than the f, (AI) "positive"

breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint shall be
automatically reduced by the f, (AI) "positive" siope presented in the Core Operating Limits Report.
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TABLE 2.2-1 (Continued
REACTO., TRIP SYSTEM %NSTRUHITATION TRIP_SETPOINTS
NOTATION (Continued

= As defined in Note 1,
= < 585.1°F Reference Tavo at RATED THERMAL POWER,

= As defined in Note 1, and

f> (AI) is a function of the indicated difference between top and bottom detectors of the power-range
nuclear ion chamhers; with gains to be selected based on measured instrument response during plant
startup tests such that:

(i)

(i)

(iii)

NOTE 3: The channel

for q, - q, between the "positive" and "negative” f; (AI) breakpoints as presented in the Core

Operating Limits Report; f, (AI) = 0, where g, and g, are percent RATED THERMAL POWER in the top
and bottom halves of the core respectively, and g, + q, is total THERMAL POWER in percent of
RATED THERMAL POWER;

for each percent imbalance that the magnitude of g, - g, is more negative than the f, (AT)

"negative" breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint
shall be automatically reduced by the f, (AI) "negative" slope presented in the Core Operating
Limits Report; and

for each percent imbalance that the magnitude of q, - g, is more positive than the f, (AI)
"positive" breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint
shall be automatically reduced by the f, (AI) "positive" slope presented in the Core Operating
Limits Report.

's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 4.4% of Rated

Thermal Power.

NOTE 4: The channel

's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 3.0% of Rated

Thermal Power.

McGUIRE - UNIT 1
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

4.

McGUIRE - UNIT 1

Steam Line Isolation

a.
b.

e.

Manual Initiation

Automatic Actuation Logic
and Actuation Relays

Containment Pressure--High-High

Negative Steam Line
Pressure Rate - High

Steam Line Pressure - lLow

Turbirne Trip and Feedwater Isolation

a.

Automatic Actuation Logic
and Actuation Relays

Steam Generator Water level--
High-High (P-14)

Doghouse Water Level-High
(Feedwater Isolation Only)

Containment Pressure Control System

Start Permissive/Termination
(SP/T)

3/4 3-29

TRIP _SETPOINT

N.A.
N.A.

< 2.9 psig

< 100 psi with a
rate/lag function
time constant

> 50 seconds

> 775 psig

N.A.

< 83.9% of narrow range

instrument span each steam

generator

12"

0.3 < SP/T < 0.4 PSIG

Amendment No.

ALLOWABLE VALUES

N.A.
N.A.

< 3.0 psig

< 120 psi with a
rate/lag function
time constant

> 50 seconds

> 755 psig

N.A.

=< 85.6% of narrow range
instrument span each steam
generator

13"

0.25 < SP/T < 0.45 PSIG



FUNCTIONAL UNIT

7. Auxiliary Feedwater

a.

b.

Manual Initiation

Automatic Actuation Legic
and Actuation Relays

Steam Generator
Water Level--Low-Low

1) Start Motor-Driven Pumps
2) Start Turbine-Driven Pumps
Auxiliary Feedwater

Suction Pressure - Low

(Suction Supply Automatic
Realignmentg

Safety Injection -
Start Metor-Driven Pumps

McGUIRE - UNIT 1 3/4 3-30

TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SET 1S

TRIP SETPOINT ALLOWABLE VALUES
N.A. N.A.

N.A. N.A.

> 16.7% of span > 15% of span

> 16.7% of span > 15% of span

> 2 psig > 1 psig

See Item 1. above for all Safety Injection Trip Setpoints
and Allowable Values

Amendment No.



REACTOR ANT SYSTEM

SU CE R

NTS (Continued)

1)  All nonplugged tubes that previously had detectable wall
penetrations (greater than 20%),

2) Tubes in those areas where experience has indicated potential
problems, and

3) A tube inspection (pursuant to Specification 4.4.5.4.a.8) shall
be performed on each selected tube. If any selected tube does
not permit the passage of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall
be selected and subjected to a tube inspection.

c. The tubes selected as the second and third samples (if required by
Table 4.4-2) during each inservice inspection may be subjected to a
partial tube inspection provided:

1) The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found, and

2) The inspections include those portions of the tubes where
imperfections were previously found.

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

Qa;egory

C-1

C-2

C-3

Note:

McGUIRE - UNIT 1

Inspection Results

Less than 5% of the total tubes inspected are
degraded tubes and none of the inspected tubes
are defective.

One or more tubes, but not more than 1% of the
total tubes inspected are defective, or between
5% and 10% of the total tubes inspected are
degraded tubes.

More than 10% of the total tubes inspected are
degraded tubes or more than 1% of the inspected
tubes are defective.

In all inspections, previously degraded tubes must exhibit

significant (greater than 10%) further wall penetrations
to be included in the above percentage calculations.
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REACTOR COOLANT SYSTEM

RVEI

4.4.5.3

ANCE R REMENTS (Continued)

Inspection Frequencies - The above required inservice inspections of

steam generator tubes shall be performed at the following frequencies:

d.

The first inservice inspection after the steam generator replacement
shall be performed after at least 6 Effective Full Power Months but
within 24 calendar months of initial criticality after the steam
generator replacement. Subsequent inservice inspections shall be
performed at intervals of not less than 12 nor more than 24 calendar
months after the previous inspection. If two consecutive
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;

If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category C-3, the inspection frequency shall be increased to at
least once per 20 months. The increase in inspection frequency
shall apply until the subsequent inspections satisfy the criteria of
Specification 4.4.5.3a; the interval may then be extended to a
maximum of once per 40 months; and

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 to any of
the foilowing conditions:

1) Reactor-to-secondary tubes leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of the
limits of Specification 3.4.6.2,

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

3) A loss-of-coolant accident requiring actuation of the
Engineered Safety Features, and

4) A main steam line or feedwater line break.
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REACTO

SUKVEILLANCE REQUIREMENTS (Continued)

ANT_SYSTEM

4.4.5.4 Acceptance Criteria

a. As used in this specification:

1)

2)

3)

4)

5)

6)

7)

8)

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 consid-
ered as imperfections;

Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a
tube;

Degraded lube means a tube containing imperfections greater
than or equal to 20% of the nominal tube wall thickness caused
by degradation;

% degradation means the percentage of the tube wall thickness
affected or removed by degradation;

Defect means an imperfection of such severity that it exceeds
the plugging 1imit. A tube containing a defect is defective;

Plugging Limit means the imperfection depth at or beyond which
the tube shall be removed from service by plugging and is equal
to 40% of the nominal tube wall thickness.

Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integ-
rity in the event of an Operating Basis Earthquake, a loss-of-
coolant accident, or a steam line or feedwater line break as
specified in 4.4.5.3c, above;

Tube Inspection means an inspection of the steam generator tube
from the point of entry (hot leg side) completely around the U-
bend to the top support of the cold leg; and
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

9) Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition
of the tubing. This inspection shall be performed prior to
initial POWER OPERATION using the equipment and techniques
expected to be used during subsequent inservice inspections.

b. The steam generator shall be determined OPERABLE after 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 Reports

a. MWithin 15 days following the completion of each inservice inspection
of steam generator tubes, the number of tubes plugged in each steam
generator shall be reported to the Commission in a Speciai Report
pursuant to Specification 6.9.2;

b. The complete results of the steam generator tube inservice
inspection shall be submitted to the Commission in a Special Report
pursuant to Specification 6.9.2 within 12 months following the
completion of the inspection. This Special Report shall include:

1) Number and extent of tubes inspected,

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

3) Identification of tubes plugged.
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TABLE 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE INSPECTED DURING INSERVICE INSPECTION

Jg?reservice Inspection

No. of Steam Generators per Unit

First Inservice Inspection After Steam Generator
Replacement

Second & Subsequent Inservice Inspections One

TABLE NOTATION:

The inservice inspection may be limited to one steam generator on a rotating schedule encompassing
3 N % of the tubes (where N is the number of steam generators in the plant) if the results of the
first or previous inspections indicate that all steam generators are performing in a lTike manner.
Note that under some circumstances, the operating conditions in one or more steam generators may
be found to be more severe than those in other steam generators. Under such circumstances the
sample sequence shall be modified to inspect the most severe conditions.

2 The other steam generator not inspected during the first inservice inspection after steam
generator replacement shall be inspected. The third and subsequent inspections should follow the
instructions described in 1 above.

3

Each of the other two steam generators not inspected during the first inservice inspections after
steam generator replacement shall be inspected during the second and third inspections. The
fourth and subsequent inspections shall follow the instructions described in 1 above.
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REACTOR COOLANT SYSTEM
OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION
3.4.6.2 Reactor Coolant System leakage shall be limited to:

a.
b.

C.

No PRESSURE BOUNDARY LEAKAGE,
1 gpm UNIDENTIFIED LEAKAGE,

0.27 gpm total primary-to-secondary leakage through all steam
generators and 135 gallons per day through any one steam generator,

10 gpm IDENTIFIED LEAKAGE from the Reactor Coolant System,

40 gpm CONTROLLED LEAKAGE at a Reactor Coolant System pressure of
2235 + 20 psig, and

1 gpm leakage at a Reactor Coolant System pressure of 2235 ¢ 20 psig
from any Reactor Coolant System Pressure Isolation Valve specified in
Table 3.4-1.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

a.

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY within
6 hours and in COLD SHUTDOWN within the following 30 hours.

With any Reactor Coolant System leakage greater than any one of the
above limits, excluding PRESSURE BOUNDARY LEAKAGE and leakage from
Reactor Coolant System Pressure Isolation Valves, reduce the leakage
rate to within limits within 4 hours oy be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following

30 hours.

With any Reactor Coolant System Pressure Isolation Valve leakage
greater than the above limit, isolate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least two closed manua’ or deactivated automatic valves, or
be in at least HOT STANDBY withiy the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.
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3/4.4.4 RELIEF VALVES (Continued)

reactor coolant pressure boundary leakage. 3) Manual control of the block
valve to unblock an isolated PORV to allow it to be used for manual control of
RCS pressure and isolate a PORV with excessive leakage. 4) Automatic control
of PORVs to control RCS pressure. This is a function that reduces challenges
to the code safety valves for overpressurization events, 5) Manual control of
a block valve to isolate a stuck-open PORV.

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-
tained. The program for inservice inspection of steam generator tubes is based
on a modification 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 degradation due to design, manufacturing errors, or
inservice conditions that lead to corrosion. Inservice inspection of steam
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. 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 would be Timited by the limitation of steam generator tube leakage
between the Reactor Coolant System and the Secondary Coolant System (reactor-
to-secondary leakage = 135 gallons per day per steam generator). Cracks having
a reactor-to-secondary leakage less than this limit during operation will have
ar. adequate margin of safety to withstand the loads imposed during normal
operation and by postulated accidents. Operating plants have demonstrated that
reactor-to-secondary leakage of 135 gallons per day per steam generator can
readily be detected. Leakage in excess of this limit will require plant
shutdown and an unscheduled inspection, during which the leaking tubes will be
located and plugged.

Wastage-type defects :v. unlikely with proper chemistry treatment of the
seconcary coolant. However, even if a defect should develop in service, it
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REACTOR COOLANT SYSTEM

BASES
STEAM GENERATORS (Continued)

will be found during scheduled inservice steam generator tube examinations.
Plugging will be required for all tubes with imperfections 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 wastage type degradation that has penetrated 20% of the original tube
wall thickness.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the Commis-
sion pursuant to 10 CFR Sections 50.72 and 50.73 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

The RCS Leakage Detection Systems required by this specification are
provided to monitor and detect leakaae from the reactor coolant pressure
boundary. These Detection Systems a:- consistent with the recommendations of
Regulatory Guide 1.45, “"Reactor Coolant Pressure Boundary Leakage Detection
Systems," May 1973.

3/4.4.6.2 OPERATIONAL 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

b

low to ensure early detection of additionai 12akage.

The Surveillance Requirements for 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 #s a portion of
the allowed limit.

The 10 gpm IDENTIFIED LEAKAGE Timitation provides allowance 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.
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REACTOR COOLANT SYSTEM

BASES
OPERATIONAL LEAKAGE (continued)

The CONTROLLED LEAKAGE limitation restricts operation when the total flow
supplied to the reactor coolant pump seals exceeds 40 gpm with the modulating
valve in the supply line fully open at a nominal RCS pressure of 2235 psig.
This limitation ensures that in the event of a LOCA, the Safety Injection flow
will not be less than assumed in the accident analyses.

The total steam generator tube leakagz limit of 0.27 gpm for all steam
generators and the 135 gpd leakage limit per generator ensures that the dosage
contribution from the tube leakage will be limited to the applicable fraction
of 10 CFR Part 100 dose guideline values for all FSAR Chapter 15 transients.
The 0.27 gpm and the 135 gpd limits are consistent with the assumptions used in
the analysis of these accidents. The 135 gpd leakage 1imit 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. There-
fore, the presence of any PRESSURE BOUNDARY LEAKAGE requires the unit to be
promptly placed in COLD SHUTDOWN.

3/4.4.7 CHEMISTRY

The Timitations on Reactor Coolant System chemistry ensure that corrosion
of the Reactor Coolant System is minimized and reduces the potential for Reac-
tor 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 1imited
time intervals without having a significant effect on the structural integrity
of the Reactor Coolant System. The time interval permitting continued opera-
tion 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 concentra-
tions 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 reactor coolant ensure
that the resulting 2 hour doses at the site boundary will not exceed an appro-
priately small fraction of Part 100 dose guideline values following a steam
generator tube rupture accident in conjunction with an assumed steady state
primary-to-secondary steam generator leakage rate of 0.27 gpm. The values for
the limits on specific activity represent limits based upon a parametric
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DESIGN FEATURES
FUEL ASSEMBLIES Continued)
to comply with all fuel safety design bases. A limited number of lead test

assemblies that have not completed representative testing may be placed in non-
limiting core regions.

CONTROL ROD ASSEMBLIES

5.3.2 The core shall contain 53 full-length and no part-length centrol rod
assemblies. The full-length control rod assemblies shall contain a nomina! 142
inches of absorber material. The nominal values of absorber material for

Unit 1 control rods shall be 80% silver, 15% indium, and 5% cadmium. All
control rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM

S PRESSURE AND TEMPERATURE
5.4.1 The Reactor Coolant System is designed and shall be maintained:

a. In accordance with the Code requirements specified in Section 5.2 of
the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

For a pressure of 2485 psig, and

For a temperature of 650°F, except for the pressurizer which is
680°F.

b

-
VOLUME
5.4.2 The total water and steam volume of the Reactor Coolant System is 13,050
+ 100 cubic feet at a nominal Tavg of 525°F.

.5 METEOROLOGICAL TOWER LOCATION

5
5.5.1 The metecrological tower shall be located as shown on Figure 5.1-1.
5

.6 FUEL STORAGE

CRITICALITY

5.6.1 a. The spent fuel storage racks are designed and shall be
maintained with:

1) kg < 0.95 if fully flooded with unborated water as
described in Section 9.1 of the FSAR; and

2) A nominal 10.4" center to center distance between fuel
assemblies placed in Region 1; and

3) A nominal 9.125" center tc center distance between fuel
assemblies placed in Region 2.

McGUIRE - UNIT 1
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ADMINISTRATIVE CONTROLS
CORE _OPERATING LIMITS REPORT (Continued)

8. DPC-NE-3002, Rev 1, "FSAR Chapter 15 System Transient Analysis
Methodology," SER dated December 1995.

(Methodology used in the system thermal-hydraulic analyses which determine
the core operating limits)

9.  DPC-NE-3000P, Rev. 1, “Thermal-Hydraulic Transient Analysis Methodology,"
SER dated December 1995.

(Modeling used in the system thermal-hydraulic analyses)

10. DPC-NE-1004A, “Nuclear Design Methodology Using CASMO-3/SIMULATE-3P,"
November, 1992.

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient.)

11. DPC-NE-2004P-A, "Duke Power Company McGuire and Catawba Nuclear Stations
Core Thermal-Hydraulic Methodology using VIPRE-01," December 1991 (DPC
Proprietary).

(Methodology for Specifications 2.2.1 - Reactor Trip System Instrumenta-
tion Setpoints, 3.2.1 - Axial Flux Difference (AFD), and 3.2.3 - Nuclear
Enthalpy Rise Hot Channel Factor FAH(X,Y).)

12. DPC-NE-2001P-A, Rev. 1, "Fuel Mechanical Relcad Analysis Methodology for
Mark-BW fuel," October 1990 (DPC Proprietary).

(Methodology for Specification 2.2.1 - Reactor Trip System Instrumentation
Setpoints.?

13. DPC-2005P-A, “"Thermal Hydraulic Statistical Core Design Methodology,"
February 1995 (DPC Proprietary).

(Methodology for Specification 2.2.1 - Reactor Trip System Instrumentation
Setpoints, Specification 3.2.1 - Axial Flux Difference, and 3.2.3 -
Nuclear Enthalpy Rise Hot Channel Factor).

14. BAW-10162P-A, TACO3 Fuel Pin Thermal Analysis Computer Code, B&W Fuel
Company, November 1989.

(Methodology used for Specification 2.2.1 - Reactor Trip System Instru-
mentation setpoints).

15. BAW-10183P, Fuel Rod Gas Pressure Criterion, B&W Fuel Compary, as approved
by SER dated February 1994,

(Used for Specification 2.2.1, Reactor Trip System Instrumentation
Setpoints).

The core operating limits shall be determined so that all applicable limits
(e.g., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS

limits, nuclear limits such as shutdown margin, and transient and accident

analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycie revisions or supple-
ments thereto, shall be provided upon issuance, for each reload cvcle, to the
NRC Document Control Desk with copies to the Regionai Administrator and
Resident Inspector.
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

12.

13,

14.

15.

16.

17.

Steam Generator Water
Level --Low-Low

Undervoltage-Reactor
Coolant Pumps

Underfrequency-Reactor
Coolant Pumps

Turbine Trip
a. Low Trip System Pressure

b. Turbine Stop Valve
Closure

Safety Injection Input
from ESF

TRIP_SETPOINT
Z .7 2 oF Span

, increasing
> 40% of span at
of RATED THERMAL POWER

> 5082 volts-each bus

> 56.4 Hz - each bus

> 45 psig

> 1% open

N.A.

Reactor Trip System Interlocks

a. Intermediate Range
Neutron Flux, P-6,
Enable Block Source
Range Reactor Trip

McGUIRE - UNIT 2

>1x 1070 amps

ALLOWABLE VALUES
2152 oF span
> 11% of span fro
RATED THE
to

, increasing
span at 100% of
THERMAL POWER.

> 5016 volts-each bus

> 55.9 Hz - each bus

> 42 psig

> 1% open

N.A.

>6 x 107" amps
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NOTE 1:

TABLE 2.2-1 (Continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
NOTATION {Continued)

(Continued)

Tg = Time constant utilized in the measured Tavo lag compensator, as presented in the Core Operating
Limits Report,
) 585. l .‘\

: o =( = 588>z.°r/heference T, at RATED THERMAL POWER,

K. = OQE}fEﬁﬁerature AT reactor trip depressurization setpoint penalty coefficient as presented in

3 P

the Core Operating Limits Report,

P = Pressurize: pressure, psig,

P = 2235 psig (Nominal RCS operating pressure),

s = laplace transform operator, sec’',

and f, (AI) is a function of the indicated difference between top and bottom detectors of the power-range
nuclear ion chambers; with gains to be selected based on measured instrument response during plant startup
tests such that:

(i)

(i)

(iii)

for q, - g, between the "positive" and "negative" f, (AI) breakpoints as presented in the Core
Operating Limits Report; f; (AI) = 0, where q, and q, are percent RATED THERMAL POWER in the top and
bottom halves of the core rcspectively, and g, + q, is total THERMAL POWER in percent of RATED THERMAL
POWER;

for each percent imbalance that the magnitude of q, - q, is more negative than the f (AI} "negative"
breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint shall be
automatically reduced by the f, (AI) "negative" slope presented in the Core Operating Limits Report;
and

for each percent imbalance that the magnitude of q, - g, is more positive than the f; (AI) "positive"

breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint shall be
automatically reduced by the f; (AI) "positive" slope presented in the Core Operating Limits Report.
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TABLE 2.2-1 (Continued
REACTOR TRIP _SYSTEM INSTRUMENTAT TRIP SETPOINTS
NOTATION (Continued

As defined in Note 1,

: 585.1 )
< 5882°F |Reference Tavg 2t RATED THERMAL POWER,

As defined in Note 1, and

f> (AL} is a function of the indicated difference between top and bottom detectors of the power-range

nuclear ion chambers; with gains to be selected based on measured instrument response during plant
startup tests such that:

(i)

(i1)

(iii)

NOTE 3: The channel'

for g, - g, between the "positive" and "negative" f, (AI) breakpoints as presented in the Core

Operating Limits Report; f, (AI) = 0, where q, and g, are percent RATED THERMAL POWER in the top
and bottom halves of the core respectively, and g, + q, is total THERMAL POWER in percent of
RATED THERMAL POWER;

for each percent imbalance that the magnitude of g, - g, is more negative than the f, (AI)

"negative" breakpoint presented in the Core Operating Limits Repert, the AT irip Setpoint
shall be automatically reduced by the f, (AI) "negative" slope presented in the Core Operating
Limits Report; and

for each percent imbalance that the magnitude of g, - q, is more positive than the f, (Al)

"positive" breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint
shall be automatically reduced by the f, (AI) "positive" slope presented in the Core Operating
Limits Report.

s maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 4.4% of Rated

Thermal Power.

NOTE 4: The channel'

s maximum Trip Setpeint shall not exceed its computed Trip Setpoint by more than 3.0% of Rated

Thermal Power.

McGUIRE - UNIT 2
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TAB

3.3-4 (Continued

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

4. Steam Line Isolation .
a. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relays

c. Containment Pressure--High-High

d. Negative Steam Line
Pressure Rate - High

e. Steam Line Pressure - Low
5. Turbine Trip and Feedwater Isolation

a. Automatic Actuation Logic
and Actuation Relays

b. Steam Generator Water level--
High-High (P-14)

c¢. Doghouse Water Level-High
(Feedwater Isolation Only)

6. Containment Pressure Control System

Start Permissive/Termination
(SP/T)

McGUIRE - UNIT 2 3/4 3-29

TRIP_SETPOINT

N.A.
N.A.

< 2.9 psig

< 100 psi with a
rate/lag function
time constant

> 50 seconds

> 775 psig

g
)

generator

12"

0.3 < SP/T < 0.4 PSIG

Amendment No.

arrow range
nt span each steam

ALLOWABLE VALUES

N.A.
N.A.

=< 3.0 psig

=< 120 psi with a
rate/lag function
time constant

> 50 seconds

> 755 psig

A

§5.62
<B3% of pdrrow range
i nt span each steam
generator

13"

0.25 < SP/T < 0.45 PSIG



TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

Fo JINAL UNIT
7. Auxiliary Feedwater
a. Mancal Initiation

b. Automatic Actuation Logic
and Actuation Relays

R Steam Generator
Water Level--Low-Low
1) Start Motor-Driven Pumps

2) Start Turbine-Driven Pumps

d. Auxiliary Feedwater
Suction Pressure - Low
(Suction Supply Automatic
Realignmentg

e. Safety Injection -
Start Motor-Driven Pumps

McGUIRE - UNIT 2 3/4 3-30

TRIP SETPOINT

N.A.
N.A.

> 12% of span from
30% of RATED T POWER,
increasi early to
> 40 span at 100%
TED THERMAL POWER.
Z/‘-7Z ot Span
12% of spar from

L POWER,
inearly to
% of span at 100%
TED THERMAL POWER.

A ABLE VALUES

> 11% of span fr
30% of RATED

2152 oF s o
> 11% of span fro

of span at 100%
TED THERMAL POWER.

> 1 psig

See Item 1. above for all Safety Injection Trip Setpoints

and Allowable Values
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REACTOR COOLANT SYSTEM

URV

1)

2)

3)

R

IREMENTS (Continued)

A1l nonplugged tubes that previously had detectable wall
penetrations (greater than 20%),

Tubes in those areas where experience has indicated potential
problems, and

A tube inspection (pursuant to Specification 4.4.5.4.a.8) shall
be performed on each selected tube. If any selected tube does
not permit the passa?e of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall
be selected and subjected to a tube inspection.

L adddti ho-33 VTS P —bei ‘ol

C “d._ The tubes selected as the second and third samples (if required by
' Table 4.4-2) during each inservice inspection may be subjected to a
partial tube inspection provided:

1)

2)

The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found, and

The inspections include those portions of the tubes where
imperfections were previously found.

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

Category Inspection Results
C-1 Less than 5% of the total tubes inspected are

C-3

Note:

degraded tubes and none of the inspected tubes
are defective.

One or more tubes, but not more than 1% of the
total tubes inspected are defective, or between
5% and 10% of the total tubes inspected are
degraded tubes.

More than 10% of the total tubes inspected are
degraded tubes or more than 1% of the inspected
tubes are defective.

In all inspections, previously degraded tubes must exhibit
significant (greater than 10%) further wall penetrations
to be included in the above percentage calculations.
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o..f’f‘er +he sTeam 5eqe.ro~‘(\or
RLACIOR COOLANT SYo1EM /" rep lecement

SURVELLLANCE REQUIREMENTS (Copfinued)\
\

4.4.5.3 i ncies - The above required inservice inspections of
steam generator tubes 4hall be performed \at the following frequencies:
at leas
a The first inservice inspection®#shall be performed after'6 Effective
Full poéwer Months but within 24 calendar months of initial critical-

¥ Subsequent inservice inspections shall be performed at inter-
vals of not less than 12 nor more than 24 calendar months after the
previous inspection. If two consecutive inspections following ser-
vice under AVT conditions, not including the preservice inspection,
result in all inspection results falling intc 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;

b. If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category C-3, the inspection frequency shall be increased to at
least once per 20 months. The increase in inspection frequency
shall apply until the subsequent inspections satisfy the criteria of
Specification 4.4.5.3a; the interval may then be extended to a
maximum of once per 40 months; and

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 to a.y of
the following conditions:

1) Reactor-to-secondary tubes leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of the
limits of Specification 3.4.6.2,

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

3) A loss-of-coolant accident requiring actuation of the
Engineered Safety Features, and

4) A main steam line or feedwater line break.
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REACTOR COOLANT SYSTEM

RVEILLANCE R

IREMENTS (Continued

4.4.5.4 Acceptance Criteria

a. As used in this specification:

1)

2)

3)

4)

5)

6)

8)

McGUIRE - UNIT

Imperfection means an exception to the dimensions, finish or
contour of a tube @r—s 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;

Degradation means a service-induced cracking, wastage, wear or

genergl corrosion occurring on either inside or outside of a
tube (or—steeve: >

Degraded Tube means a tube containing imperfections
0% o (EEEEEEEEED

greater than or equal to 2 e nominal tube wall
thickness caused by degradation;

% degradation means the percentage of the tube(@r<¥eawy wall
thickness affected or removed by degradation;

Defect means an imperfection of such severity that it exceeds

the (Fepai®)limit. A tube @r—steev® containing a defect is
defective;

i P lugging
(EEgg%ﬁfEEiZ; means the imperfection depth at or beyond which
the tube or—sdeeve shall be removed from service by plugging ev-
repaired-by-sleevdng and is equal to 40% of the nominal tube o
steeve wall thickness. ! M

The-Babcock-&Wilcox-process—(or-method)-equivalent—to-the-
method described—in-Topical-Report—BAW-2045{R}-A-will-be—used.

Unserviceable describes the condition of a tube@ if it
leaks or contains a defect large enough to affect 1ts
structural integrity in the event of an Operating Basis

Earthquake, a loss-ov-coolant accident, or a steam line or
feedwater line break as specified in 4.4.5.3c, above;

Tube Inspection means an inspection of the steam generator tube
from the point of entry (hot leg side) completely around the U-
bend to the top support of the cold leg; and
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REACTOR COOLANT SYSTEM

R ANCE REQUIREMENTS (Continued)

9) Preservice Inspection means an inspection of the full length of
each tube 1n each steam generator performed by eddy current
techniques prior to service to establish a baseline condition
of the tubing. This inspection shall be performed a-f%er—theprior'fo

} ! initial POWER OPERATION
using the equipment and techniques expected to be used during
subsequent inservice inspections.

tubesheet from t op
of the last hard .
into the tUbéjEESI}/ hat has been

"

i e with degradation al to or greater than
e F* distance and ngt“degraded (i.e., no

fons of cracking) in the“F* distance.

b. The steam generator shall be determined OPERABLE after completing

. the corresponding actions (plungE§E§§§E3 all tubes exceeding the
?l“ssxns Timit and all tubes containing through-wall cracks) required

by Table 4.4-2.

4.4.5.5 Reports

a. Within 15 days following the ccmpletion of each inservice inspection
of steam generator tubes, the number of tubes plugged in each steam
generator shall be reported to the Commission in a Special Report
pursuant to Specification 6.9.2;

b. The complete results of the steam generator tube inservice
inspection shall be submitted to the Commission in a Special Report
pursuant to Specification 6.9.2 within 12 months following the
completion of the inspection. This Special Report shall include:

1) Number and extent of tubes inspected,

2) Location and nercent of wall-thickness penetration for each
indication of an imperfection, and

3) Identification of tubes plugged er-repaired.

I ——————— A;'—;xf o . s i N
c. The results of inspections of F* tubes | be reported to the
Commissiaon-in a report, prior to restart of the unit following
the inspection. This report shall include:
~1)  Identification of F* tubes, and

\\\ 2) Location and size of the dggfédation.
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TABLE 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection No
No. of Steam Generators per Unit Two | Three
First Inservice InspectionAfter Steam Generafor Keplocemen All
Second & Subsequent Inservice Inspections One'

TABLE NOTATION:

’ The inservice inspection may be limited to one steam generator on a rotating schedule encompassing
3 N % of the tubes (where N is the number of steam generators in the plant) if the results of the
first or previous inspections indicate that all steam generators are performing in a like manner.
Note that under some circumstances, the operating conditions in one or more steam generators may
be found to be more severe than those in other steam generators. Under such circumstances the
sample sequence shall be modified to inspect the most severe conditions.

2 The other steam generator no’ inspected during the first inservice inspection&hall)be inspected.
The third and subsequent inspections should follow the instructions described in 1 above.

after steam ?Agra.'br rep(scemu\‘f- ._,——W
3 Each of the other two steam generators not irspected dufing the first inservice inspections®shall

be inspected during the second and third inspections. The fourth and subsequent inspections shall
follow the instructions described in 1 above.
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REACTOR _COOLANT SYSTEM
PERATIONA AKA

LIMITING CONDITION FOR OPERATION
3.4.6.2 Reactor Coolant System leakage shall be limited to:

a.
b.

c.

No PRESSURE BOUNDARY LEAKAGE,

1 gpm UNIDENTIFIED LEAKAGE,
0:27
A gpm total primary-to-secondary leakage through all steam generators
and 500" gallons per day through any one steam generator,
135
10 gpm IDENTIFIED LEAKAGE from the Reactor Coolant System,

40 gpm CONTROLLED LEAKAGE at a Reactor Coolant System pressure of
2235 t 20 psig, and

1 gpm leakage at a Reactor Coolant System pressure of 2235 + 20 psig
from any Reactor Coolant System Pressure Isolation Valve specified in
Table 3.4-1.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY within
6 hours and in COLD SHUTDOWN within the following 30 hours.

With any Reactor Coolant System leakage greater than any one of the
above limits, excluding PRESSURE BOUNDARY LEAKAGE and leakage from
Reactor Coolant System Pressure Isolation Valves, reduce the leakage
rate to within limits within 4 hours or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following

30 hours.

With any Reactor Coolant System Pressure Isolation Valve leakage
greater than the above l1imit, isclate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at jeast two closed manual or deactivated automatic valves, or
be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.
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REACTOR COOLANT SYSTEM

BASED
3/4.4.4 RELIEF VALVES (Continued)

reactor coolant pressure boundary leakage. 3) Manual control of the block
valve to unblock an isolated PORV to allow it to be used for manual control of
RCS pressure and isolate a PORV with excessive leakage. 4) Automatic control
of PORVs to control RCS pressure. This is a function that reduces challenges
to the code safety valves for overpressurization events. 5) Manual control of
a block valve to isolate a stuck-open PORV.

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-
tained. The program for inservice inspection of steam generator tubes is based
on a modification 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 degradation due to design, marufacturing errors, or
inservice conditions that lead to corrosion. Inservice inspection of steam
generator tubing also provides a means of characterizing the nature_and cause
of any tube degradation so that corrective measures can be taken.

pical

("cess (or meth%gi’equi'alent toAfhe inspec
Report BAW- 5(P)-A will used. Insepvice inspection of steam/generator

0 ensure RCS“integrity. Because t,? sleeves in

the sensitj
special 1nsp ion methods must be uséd. A
Report BAW-2045(P)-A with supportin
data that onstrates the nspectai;;;;y of the sleeye and under

1 thickness.4dnd diameter /they reduce
y current tes g, therefore

censees authopized to use this repair process,

adequacy of ahy system that is used for periodi

inser-
s)cé 1nspect1ons of“the sleeves, and will evaluate and, e'/di-:e:med appropriate
\\‘ Duke Power Company, 1mp1emopz/test1ng methods as bett methods
d mme

eveloped and-validated for ¢ rcial use. /

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 would be limited by the limitation of steam generator tube leakage ™ (135
between the Reactor Coolant System and the Secondary Coolant System (reactor-
to-secondary leakage =C%_:7tellons per day per steam generator). Cracks having
a reactor-to-secondary leakage less than this limit during operation will have
an adequate margin of safety to w1thstand the loads imposed during normal
operation and by postulated acc1- Operating plants have demonstrated that
reactor-to-secondary leakage of o_gallons per day per steam generator can
readily be detected “By—ra on-monitors-of stea rat ) Leakage
in excess of this ltwnt'vn11‘requ1re plant shutdown and an unscheduTéd
inspection, during which the leaking tubes will be located and plugged.

3

Wastage-type defects are unlikely with proper chemistry treatmeni of the
secondary coolant. However, even if a defect should develop in service, it
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REACTOR_COOLANT SYSTEM
BASES
STEAM_GENERATORS (Continued)

will be found during scheduled inservice steam generator tube examinations.
will be required for all tubes with imperfections exceeding the Fepaty
limit of 40% of the tube nominal wall thickness.

service. Steam generator tube inspections of operating plants have demonstrated
the capatility to reliably detect wastage type degradation that has penetrated
20% of the or1g1nal tube wall fhlckness for—tubas—with degradation-belowthe

. . s .
DR ko ~Va s o 0 a8 (13 Vs . ave . 2.1 - nal
. . . + . .
.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the Commis-
sion pursuant to 10 CFR Sections 50.72 and 50.73 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

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
Regulatery Guide 1.45, "Reactor Cooiant Pressure Boundary Leakage Detection
Systems," May 1973.

3/4.4.6.2 OPERATIONAL 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 thresholid value of less than 1 gpm. This threshold value is sufficiently
low to ensure early detection of additional leakage.

The Surveillance Requirements for 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 10 gpm IDENTIFIED LEAKAGE limitation provides allowance 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.
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REACTOR COOLANT SYSTEM

BASES
OPERATIONAL LEAKAGE (Continued)

\

:é The CONTROLLED LEAKAGE l1imitation restricts operation when the total flow

& supplied to the reactor coolant pump seals exceeds 40 gpm with the modulating

Ny valve in the supply line fully open at a nominal RCS pressure of 2235 psig.

3: This limitation ensures that in the event of a LOCA, the Safety Injection flow
will qft be less than assumed in the accident analyses.

Q/ and the 125 qpd lceKage lim: T per qenerator 0.27
'S (\_Ihg total steam generator tube leakage limit of A" gpm for all steam
enerators ! ensures that the dosage contribution from
the tube Teakage will be Timited to“s—smald fraction of 10 CFR Part 100 dose

guideline values én-the-event—ofeithera-steam-generator tube rupture or
0.2 steam-line-break. The A gpm Hmit—is consistent with the assumptions used in
¢71=The analysis of theseé accidents. # The 586 gpd leakage limit per steam

generator ensures that steam generator/tube integrity is maintain

event of a main steam line ruptare or wnder LOCA conditions. ~for all FsAR i
ond l3539ol limits ore /358 Chapter IS transients
PRESSURE BOUNDARY LEAKAGE of any magnitude 1° unacceptabTé since it may

be indicative of an impending gross failure of the pressure boundary. There-

fore, 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 reduces the potential for Reac-
tor 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 contimi ed opera-
tion 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 concentra-
tions 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 reactor coolant ensure
that the resulting 2 hour doses at the site boundary will not exceed an appro-
priately small fraction of Part 100 dose guideline values following a steam
generator tube rupture accident in conjunction with an assumed steady state
primary-to-secondary steam generator leakage rate of .1.0"gpm. The values for
the limits on specific activity represent limits based upon a parametric

"
.2
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DESIGN FEATURES
FUEL ASSEMBLIES (Continued)
to comply with all fuel safety design bases. A limited number of lead test

assemblies that have not comp' ed representative testing may be placed in non-
limiting core regions.

TRO ASSEM -

5.3.2 The core shall contain 53 full-length and no part-length control rod
assemblies. The full-length control rod assemblies shall contain a nominal 142
inches of absorber material. The nominal values of absorber material for

Unit 2 control rods shall be 100% boron carbide (B4C) for 102 inches and 80%
silver, 15% indium, and 5% cadmium for the 40-inch tip. All control rods shall
be clad with stainless steel tubing.

5.4 REACTOR CODLANT SYSTEM

DESIGN PRESSURE AND TEMPERATURE

5.4.1 The Reactor Coolant System is designed and shall be maintained:

a. In accordance with the Code requirements specified in Section 5.2 of
the FSAR, with allowance fcr normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

c. For a temperature of 650°F, except for the pressurizer which is
680°F.

VOLUME
/3,050

5.4.2 The total water and steam volume of the Reactor Coolant System is 12,048
+ 100 cubic feet at a nominal Tavg of 525°F.

.5 METEOROLOGICAL TOWER LOCATION

5
5.5.1 The meteorological tower shall be located as shown on Figure 5.1-1.
5

.6 FUEL STORAGE

CRITICALITY

5.6.1 a. The spent fuel storage racks are designed and shall be
maintained with:

1) kgy < 0.95 if fully flooded with unborated water as
described in Section 9.1 of the FSAR; and

2) A nominal 10.4" center to center distance between fuel
assemblies placed in Region 1; and

3) A nominal 9.125" center to center distance between fuel
assemblies placed in Region 2.

McGUIRE - UNIT 2 5-7 Amendment No,




ADMINISTRATIVE CONTROLS
CORE OPERATING LIMITS REPORT

[recRev. T, : R
8. DPC-NE-3002K,/"“FSAR Chapter 15 System Transient Analysis Methodology,"
November-199%. SeR dated December 1395

(Methodology used in the system thermal-hydraulic analyses which determine
the core operating limits)

vl
9. DPC-NE-3000P—K.(:?he:malCHydraulic Transient Analysis Methodology," August
H94., SER doted December (995

(Modeling used in the system thermal-hydraulic analyses)

10. DPC-NE-1004A, "Nuclear Design Methodology Using CASMO-3/SIMULATE-3P,"
November, 1992,

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient.)

11. DPC-NE-2004P-A, "Duke Power Company McGuiré and Catawba Nuclear Stations
Core Thermal-Hydraulic Methodology using VIPRE-01," December 1991 (DPC
Proprietary).

(Methodology for Specifications 2.2.1 - Reactor Trip System Instrumenta-
tion Setpoints, 3.2.1 - Axial Flux Difference (AFD), and 3.2.3 . Nuclear
Enthalpy Rise Hot Channel Factor FAH(X,Y).)

12. DPC-NE-2001P-A, Rev. 1, "Fuel Mechanical Reload Analysis Methodology for
Mark-BW fuel," October 1990 (DPC Proprietary).

(Methodology for Specification 2.2.1 - Reactor Trip System Instrumentation
Setpoints.?

13. DPC-2005P-A, "Thermal Hydraulic Statistical Core Design Methodology,"
February 1995 (DPC Proprietary).

(Methodclogy for Specification 2.2.1 - Reactor Trip System Instrumentation
Setpoints, Specification 3.2.1 - Axial Flux Difference, and 3.2.3 -
Nuclear Enthalpy Rise Hot Channel Factor).

14. BAW-10162P-A, TACO3 Fuel Pin Thermal Analysis Computer Code, B&W Fuel
Company, November 1989,

(Methodology used for Specification 2.2.1 - Reactor Trip System Instru-
mentation setpoints).

15. BAW-10183P, Fuel Rod Gas Pressure Criterion, B&W Fuel Company, as approved
by SER dated February 1994.

(Used for Specification 2.2.1, Reactor Trip System Instrumentation
Setpoints).

The core operating limits shall be determined so that all applicable limits
(e.g., fuel thermal-mechanical limits, core thermal-hydrauiic limits, ECCS
lTimits, nuclear limits such as shutdown margin, and transient and accident
analysis limits) of the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or supple-
ments thereto, shall be provided upon issuance, for each reload cycle, to the
NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector.
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TAB .2-1 (Continued

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT TRIP_SETPOINT
12. Steam Generator Water > 16.7% of span
Level--Low-Low
13. Undervoltage-Reactor > 5082 volts-each bus
Coolant Pumps
14. Underfrequency-Reactor > 56.4 Hz - each bus
Coolant Pumps
15. Turbine Trip
a. Low Trip System Pressure = 45 psig
b. Turbine Stop Valve
Closure > 1% open
16. Safety Injection Input N.A.
from ESF
17. Reactor Trip System Interlocks

a. Intermediate Range
Neutron Flux, P-6, >1x 101 amps
Enable Block Source
Range Reactor Trip

McGUIRE - UNIT 2 2-5

ALLOWABLE VALUES
> 15% of span

> 5016 vclts-each bus

> 55.9 Hz - each bus

> 42 psig

> 1% open

N.A.

>6 x 10" amps
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NOTE 1:

TABLE 2.2-1 (Continued) -
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINT

NOTATION (Continued)

(Continued)

g = Time constant utilized in the measured T, lag compensator, as presented in the Core Operating
Limits Report,

T = = 585.1°F Peference T, at RATED THERMAL POWER,

K, = Overtemperature AT reactor trip depressurization setpoint penalty coefficient as presented in
the Core Operating Limits Report,

r = Pressurizer pressure, psig,

P = 2235 psig (Nominal RCS operating pressure),

S = Laplace transform operator, sec’!,

and f, (AI) is a function of the indicated difference between top and bottom detectors of the power-range

nuclear ion chambers; with gains to be selected based on measured instrument response during plant startup
tests such that:

(i)

(i1)

(iii)

for q, - q, between the "positive" and "negative" f (AI) breakpoints as presented in the Core
Operating Limits Report; f, (AI) = 0, where q, and q, are percent RATED THERMAL POWER in the top and
bottom halves of the core respectively, and g, + q, is total THERMAL POWER in percent of RATED THERMAL
POWER;

for each percent imbalance that the magnitude of q, - g, is more negative than the f| (AI) "negative"
breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint shall be
automatically reduced by the f, (AI) "negative" slope presented in the Core Operating Limits Report;
and

for each percent imbalance that the magnitude of q, - q, is more positive than the f (AI) "positive"

breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint shall be
automatically reduced by the f, (AI) "positive" slope presented in the Core Operating Limits Report.
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TABLE 2.2-1 (Continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
NOTATION (Continued)

= As defined in Note 1,
= < 585.1°F Reference Tavg at RATED THERMAL POWER,

= As defined in Note 1, and

f> (AT) is a function of the indicated difference between top and bottom detectors of the power-range

nuclear ion chambers; with gains to be selected based on measured instrument response during plant
startup tests such that:

(1)

(iii)

NOTE 3: The channel

for q, - q, between the "positive" and "negative" f> (AI) breakpoints as presented in the Core

Operating Limits Report; f, (AI) = 0, where g, and g, are percent RATED THERMAL POWER in the top

and bottom halves of the core respectively, and q, + g, is total THERMAL POWER in percent of
RATED THERMAL POWER;

for each percent imbalance that the magnitude of q, - q, is more negative than the f, (A1)

“negative" breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint
shall be automatically reduced by the f, (AI) "negative" slope presented in the Core Operating
Limits Report; and

for each percent imbalance that the magnitude of g, - g, is more positive than the f> (AT)

"positive" breakpoint presented in the Core Operating Limits Report, the AT Trip Setpoint
shall be automatically reduced by the f, (AI) "positive" slope presented in the Core Operating
Limits Report.

's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 4.4% of Rated

Thermal Power.

NOTE 4: The channel

's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by more than 3.0% of Rated

Thermal Power.

McGUIRE - UNIT 2
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TABLE 3.3-4 {Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

4.

McGUIRE - UNIT 2

Steam Line Isolation

a.
b.

e.

Manual Initiation

Automatic Actuation Logic
and Actuation Relays

Containment Pressure--High-High

Negative Steam Line
Pressure Rate - High

Steam Line Pressure - Low

Turbine Trip and Feedwater Isolation

a.

Automatic Actuation Logic
and Actuation Relays

Steam Generator Water level--
High-High (P-14)

Doghouse Water Level-High
(Feedwater Isolation Only)

Containment Pressure Control System

Start Permissive/Termination
(SP/T)

3/4 3-29

TRIP SETPOINT

N.A.
N.A.

< 2.9 psig

< 100 psi with a
rate/lag function
time constant

> 50 seconds

> 775 psig

N.A.

< 83.9% of narrow range
instrument span each steam
generator

12"

0.3 < SP/T < 0.4 PSIG

Amendment No.

ALLOWABLE VALUES

N.A.
N.A

< 3.0 psig

< 120 psi with a
rate/lag function
time constant

> 50 secends

= 755 psig

N.A.

< 85.6% of narrow range
instrument span each steam
generator

13"

0.25 < SP/T < 0.45 PSIG



TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

7. Auxiliary Feedwater

a.

b.

Manual Initiation

Automatic Actuation Logic
and Actuation Relays

Steam Generator
Water Level--Low-Low

1) Start Motor-Driven Pumps
2) Start Turbine-Driven Pumps
Auxiliary Feedwater

Suction Pressure - Low

(Suction Supply Automatic
Realignmentg

Safety Injection -
Start Motor-Driven Pumps

McGUIRE - UNIT 2 3/4 3-30

TRIP _SETPOINT ALLOWABLE VALUES
N.A. N.A.

N.A. N.A.

> 16.7% of span > 15% of span

> 16.7% of span > 15% of span

> 2 psig > 1 psig

See Item 1. above for all Safety Injection Trip Setpoints
and Allowable Values
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

A1l nonplugged tubes that previously had detectable wall
penetrations (greater than 20%),

Tubes in those areas where experience has indicated potential
problems, and

A tube inspection (pursuant to Specification 4.4.5.4.a.8) shali
be performed on each selected tube. If any selected tube does
not permit the passage of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall
be selected and subjected to a tube inspection.

Tne tubes selected as second and third samples (if required by
Table 4.4-2) during eacn inservice inspection may be subjected to a
partial tube inspection provided:

1) The tubes selected for these samples include the tubes from
those "reas of the tube sheet array where tubes with
imperfections were previously found, and

2) The inspections include those portions of the tubes where
imperfections were previously found.

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

Category Inspection Results

Less than 5% of the total tubes inspected are
degraded tubes and none of the inspected tubes
are defective.

(e or more tubes, but not more than 1% of the
total tubes inspected are defective, or between
5% and 10% of the total tubes inspected are
degraded tubes.

More than 10% of tal tubes inspected are
degraded tubes or more in ] f the inspected
tubes are defective,

ispections, previously degraded tubes must exhibit
1

(greater than 10%) further wail penetrations
4

tuded 1n the above percentage celculations.




REACTOR C

SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.3

ANT SYSTEM

Inspection frequencies - The above required inservice inspections of

steam generator tubes shall be performed at the following frequencies:

a.

The first inservice inspection after the steam generator replacement
shall be performed after at least 6 Effective Full Power Months but
within 24 calendar months of initial criticality after the steam
generator replacement. Subsequent inservice inspections shall be
performed at intervals of not less than 12 nor more than 24 calendar
months after the previous inspection. If two consecutive
inspections followinj 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 pr~ ‘ously observed degradation has not continued and no
addit’ . ! degradation has occurred, the inspection interval may be
extended to a maximum of once per 40 months;

If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category C-3, the inspection frequency shall be increased to at
least once per 20 months. The increase in inspection frequency
shall apply until the subsequent inspections satisfy the criteria of
Specification 4.4.5.3a; the inter.. . may then be extended to a
maximum of once per 40 months; aru

Additional, unscheduled inservice inspections shall be performed on
each steam generator in accordance with the first sample inspection
specified in Table 4.4-2 durinc the shutdown subsequent to any of
the following conditiors:

1) Reactor-to-secondary tubes leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of the
limits of Specification 3.4.6.2,

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

3) A loss-of-coolant accident requiring actuation of the
Engineered Safety Features, and

4) A main steam line or feedwater line break.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.,5.4 Acceptance Criteria

a. As used in tnis specification:

1)

2)

3)

4)

5)

6)

7)

8)

McGUIRE - UNIT

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 consid-
ered as imperfections;

Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a
tube;

Degraded Tube means a tube containing imperfections greater
than or equal to 20% of the nominal tube wall thickness caused
by degradation;

% degradation means the percentage of the tube wall thickness
affected or removed by degradation;

Defect means an imperfection of such severity that it exceeds
the plugging limit. A tube containing a defect is defective;

Plugging Limit means the imperfection depth at or beyond which
the tube shall be removed from service by plugging and is equal
to 40% of the nominal tube wall thickness.

Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integ-
rity in the event of an Operating Basis Earthquake, a loss-of-
coolant accident, or a steam line or feedwater line break as
specified in 4.4.5.3c, above;

Tube Inspection means an inspection of the steam generator tube
from the point of entry (hot leg side) completely around the U-
bend to tne top support of ‘he cold leg; and

Z 3/4 4-15 Arendment No,



REACTOR _COOLANT SYSTEM

URVEILLANCE R REMENTS (Continued)

9) Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prio, to service to establish a baseline condition
of the tubing. This inspection shall be performed prior to
initia! POWER OPERATION using the equipment and techniques
expected to be used during subsequent inservice inspections.

b. The steam generator shall be determined OPERABLE after completing
the corresponding actions (plug all tubes exceed:ng the plugging
limit and all tubes containing through-wall cracks? required by
Table 4.4-2.

4.4.5.5 Reports

a. MWithin 15 days following the completion of each inservice inspection
of steam generator tubes, the number of tubes plugged in each steam
generator shall be reported to the Commission in a Special Report
pursuant to Specification 6.9.2;

b. The complete results of the steam generator tube inservice
inspection shall be submitted to the Commission in a Special Report
pursuant to Specification 6.9.2 within 12 months following the
completion of the inspection. This Special Repert shall include:

1) Number and extent of tubes inspected,

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

3) Identification of tubes plugged.
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TABLE 4.4-
MINIMUM NUMBER Or STEAM GENERATORS TO BE INSPECTED DURING INSERVICE INSPECTTON

== — -

Preservice Inspection

No. of Steam Generators per Unit

First Inservice Inspection After Steam Generator
Replacement

Second & Subseguent Inservice Inspections

TABLE NOTATION:

The inservice inspection may be limited to one steam generator on a rotating schedule encompassing
3 N % of the tubes (where N is the number of steam generators in the plant) if the results of the
first or previous inspections indicate that all steam generators are performing in a like manner.
Note that under some circumstances, the operating conditions in one or more steam generators may
be found to be more severe than those in other steam generators. Under such circumstances the
sample sequence shall be modified to inspect the most severe conditions.

: The other steam generator not inspected during the first inservice inspection after steam
generator replacement shall be inspected. The third and subsequent inspections should follow the
instructions described in 1 above. '

3

Each of the otker two steam generators not inspected during the first inservice inspections after
steam generator replacement shall be inspected during the second and third inspections. The
fourth and subsequent inspections shall follow the instructions described in 1 above.
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REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION
3.4.6.2 Reactor Coolant System leakage shall be limited to:

b.

c‘

No PRESSURE BOUNDARY LEAKAGE,
1 gpm UNIDENTIFIED LEAKAGE,

0.27 gpm tota)! primary-to-secondary leakage through all steam
generators and 135 gallons per day through any one steam generator,

10 gpm IDENTIFIED LEAKAGE from ihe Reactor Coolant System,

40 gpm CONTROLLED LEAKAGE at a Reactor Coolant System pressure of
2235 + 20 psig, and

1 gpm leakage at a Reactor Coolant System pressure of 2235 * 20 psig
from any Reactor Coolant System Pressure Isolation Valve specified in
Table 3.4-1.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

a.

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY within
6 hours and in COLD SHUTDOWN within the following 30 hours.

With any Reactor Coolant System leakage greater than any one of the
above limits, excluding PRESSURE BOUNDARY LEAKAGE and leakage from
Reactor Coolant System Pressure Isolation Valves, reduce the leakage
rate to within limits within 4 hours or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following

30 hours.

With any Reactor Coolant System Pressure Isolation Valve leakage
greater than the above limit, isolate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least two closed manual or deactivated automatic valves, or
be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.
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BASES
3/4.4.4 RELIEF VALVES (Continued)

reactor coolant pressure boundary leakage. 3) Manual control of the block
valve to unblock an isolated PORV to allow it to be used for manual control of
RCS pressure and isolate a PORV with excessive leakage. 4) Automatic control
of PORVs to control RCS pressure. This is a function that reduces challenges
to the code safety valves for overpressurization events. 5) Manual control of
a block valve to isolate a stuck-open PORV.

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-
tained. The program for inservice inspection of steam generator tubes is based
on a modification of Regulatory Guide 1.83, Revision 1. Inservice inspection
of steam generator tubing is essential in order to maintain surveiilance of
the conditions of the tubes in the event that there is evidence of mechanical
damage or progressive degradation due to design, manufacturing errors, or
inservice conditions that lead to corrosion. Inservice inspection of steam
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. If the secondary coolant
chemistry is not maintained within these limits, Tocalized corrosion may likely
result in stress corrosion crackin?. The extent of cracking during plant
operation would be limited by the limitation of steam generator tube leakage
between the Reactor Coolant System and the Secondary Coolant System (reactor-
to-secondary leakage = 135 gallons per day per steam generator). Cracks having
a reactor-to-secondary leakage less than this limit during operation will have
an adequate margin of safety to withstand the loads imposed during normal
operation and by postulated accidents. Operating plants have demonstrated that
reactor-to-secondary leakage of 135 gallons per day per steam generator can
readily be detected. Leakage in excess of this limit will require plant
shutdown and an unscheduled inspection, during which the leaking tubes will be
located and pluggec.

Wastage-type defects are unlikely with proper chemistry treatment of the
secondary coolant. However, even if a defect should develop in service, it
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REACTOR COOLANT SYSTEM

BASES
STEAM GENERATORS (Continued)

will be found during scheduled inservice steam generator tube examinations.
Plugging will be required for all tubes with imperfections exceeding the
plugging 1imit of 40% of the tube nominal wall thickness. Steam generator tube
inspections of operating plants have demonstrated the capabiiity to reliably
detect wastage type degradation that has penetrated 20% of the original tube
wall thickness.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the Commis-
sion pursuant to 10 CFR Sections 50.72 and 50.73 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
4.6. AKAG TECT YST

The RCS Leakage Detcction 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 1973.

3/4.4.6.2 OPERATIONAL 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 Surveillance Requirements for 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 10 gpm IDENTIFIED LEAKAGE limitation provides allowance for a liwited

amount of leakage from known sources whose presence will not interfere with
the detection of UNIDENTIFIZD LEAKAGE by the Leakage Detection Systems.
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REACTOR ANT _SYST

BASES
OPERATIONAL LEAKAGE (continued)

The CONTROLLED LEAKAGE limitation restricts cperation when the total flow
supplied to the reactor coolant pump seals exceeds 40 gpm with the modulating
valve in the supply line fully open at a nominal RCS pressure of 2235 psig.
This limitation ensures that in the event of a LOCA, the Safety Injection flow
will not be less than assumed in the accident analyses.

The total steam generator tube leakage limit of 0.27 gpm for all steam
generators and the 135 gpd leakage limit per generator ensures that the cosage
contribution from the tube leakage will be limited to the applicable fraction
of 10 CFR Part 100 dose guideline values for all FSAR Chapter 15 transients.
The 0.27 gpm and the 135 gpd limits are consistent with the assumptions used in
the analysis of these accidents. The 135 gpd leakage l1imit 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. There-
fore, 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 reduces the potential for Reac-
tor Coolant System leakage or failure due to stress corrosion. Maintaining the
chemistry within the Steady State Limits provides adequate corrosiun protection
to ensure the structural integrity of the Reactor Coolant System over the life
of the plant. The associated efiects 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 opera-
tion 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 concentra-
tions in excess of the limits will be detected in sufficient time to take
corrective ACTION.

3/4.4.8 SPECIFIC ACTIVITY

fhe Timitations on the specific activity of the reactor coolant ensure
that the resulting 2 hour doses at the site boundary will not exceed an appro-
priately small fraction of Part 100 dose guideline values following a steam
generator tube rupture accident in conjunction with an assumed steady state
primary-to-secondary steam generator leakage rate of (.27 gpm. The values for
the 1imits on specific activity represent limits based upon a parametric
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DESIGN FEATURES
FUEL ASSEMBLIES Continued)

to comply with all fuel safety design bases. A limited number of lead test
assemblies that have not compieted representative testing may be placed in non-
limiting core regions.

CONTROL ROD ASSEMBLIES

5.3.2 The core shall contain 53 full-length and no part-length control rod
assemblies. The full-length control rod assemblies shall contain a nominal 142
inches of absorber material. The nominal values of absorber material for

Unit 1 control rods shall be 80% silver, 15% indium, and 5% cadmium. All
rantrol rods shall be clad with stainless steel tubing.

5.4 REACTOR COOLANT SYSTEM
DESIGN PRESSURE AND TEMPERATURE

5.4.1 The Reactor Coolant System is designed and shall be maintained:

a. In accordance with the Code reguirements specified in Section 5.2 of
the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

c. For a temperature of 650°F, except for the pressurizer which is

680°F.
VOLUME
5.4.2 The total water and steam volume of the Reactor Coolant System is 13,050
+

100 cubic feet at a nominal Tavo of 525°F.

.5 METEOROLOGICAL TOWER LOCATION

5
5.5.1 The meteorological tower shall be located as shown on Figure 5.1-1.
5

.6 FUEL STORAGE

CRITICALITY

9.6.1 a. The spent fuel storege racks are designed and shall be
maintained with:

1) kyy < 0.95 if fully flooded with unborated water as
described in Section 9.1 of the FSAR; and

2) A nominal 10.4" center to center distance between fuel
assemblies placed in Region 1; and

3) P nominal 9.125" center to center distance between fuel
assemblies placed in Region 2.
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A
CORE _OPERATING LIMITS REPORT (Continued)

8

10.

11.

12.

3.

14,

15.

TIVE CONT

DPC-NE-300Z, Rev 1, "FSAR Chapter 15 System Transient Analysis '
Methodology," SER dated December 1995.

(Methodology used in the system thermal-hydraulic analyses which determine
the core operating limits)

DPC-NE-3000P, Rev. 1, "Thermal-Hydraulic Transient Analysis Methodology,"
SER dated December 1995.

(Modeling used in the system thermal-hydraulic analyses)

DPC-NE-1004A, “Nuclear Design Methodology Using CASMO-3/SIMULATE-3P,"
November, 1992.

(Methodology for Specification 3.1.1.3 - Moderator Temperature
Coefficient.)

DPC-NE-2004P-A, "Duke Power Company McGuire and Catawba Nuclear Stations
Core Thermal-hydraulic Methodology using VIPRE-01," December 1991 (DPC
Proprietary).

(Methodology for Specifications 2.2.1 - Reactor Trip System Instrumenta-
tion Setpoints, 3.2.1 - Axial Flux Difference (AFD), and 3.2.3 - Nuclear
Enthalpy Rise Hot Channel Factor FAH(X,Y).)

DPC-NE-2001P-A, Rev. 1, "Fuel Mechanical Reload Analysis Methodology for
Mark-BW fuel," October 1990 (DPC Proprietary).

(Methodology for Specitication 2.2.1 - Reactor Trip System Instrumentation
Setpoints.?

DPC-2005P-A, "Thermal Hydraulic Statistical Core Design Methodology,"
February 1995 (DPC Proprietary).

(Methodology for Specification 2.2.1 - Reactor Trip System Instrumentation
Setpoints, Specification 3.2.1 - Axial Flux Difference, and 2.2.3 -
Nuclear Enthalpy Rise Hot Channel Factor).

BAW-10162P-A, TACO3 Fuel Pin Thermal Analysis Computer Code, B&W Fuel
Company, November 1989.

(Methodology used for Specification 2.2.1 - Reactor Trip System Instru-
mentation setpoints).

BAW-10183P, Fuel Rod Gas Pressure Criterion, B&AW Fuel Company, as approved
by SER dated February 1994.

(Used for Specification 2.2.1, Reactor Trip System Instrumentation
Setpoints).

The core operating limits shall be determined so that all applicable limits
(e.g., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS

Timits, nuclear iimits such as shutdown margin, and transient and accident

analysis limits) uf the safety analysis are met.

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or supple-
ments thereto, shall be provided upon issuance, for each reload cycle, to the
NRC Document Control Desk with copies to the Regional Administrator and
resident Inspector.
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