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TABLE 2 2-1 (Continued)
REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSOR
AL LOWANCE ERROR
FUNCTIONAL Unit (TA) z (5) TRIP SETPOINT ALLOWABLE VALUE
8. Overpc er N-16
a. Unit 1 4.0 1.93 0 (3) <112% of RTP* <115.1X of RTP*
b. Unit 2 4.0 2.05 1.0+0.05 <112% of RTP* <114_.5X of RTP*
9. Pressurizer Pressure-Low
a. Unit 1 4.4 6.71 2.0 >1880 psig >1863.6 psig
b. Unit 2 4.4 1.12 2.0 >1880 psig >1863.6 psig
10. Pressurizer Pressure-High
a. Unit | 7.5 5.01 1.0 <2385 psig <2400.8 psig
b. Unit 2 7.5 1.12 2.0 <2385 psig <2401.4 psig
11. Pressurizer Water Level-High
a. Unit 1 8.0 2.18 2.0 <92%X of instrument <93 9% of instrument
span span
b. Unit 2 8.0 2.35 2.0 <92% of instrument <93.9% of instrument
span span
12. Reactor Coolant Flow-Low = /T
a. Unit 1 2.5 1.18 0.6 >90% of loop [ >88.6% of loop {1/
design flow** \ sign flow** o
b. Unit 2 2.5 1.25 0.87 >90% of loop 1 >88.8% of loop
minimum measured minimum measured
flow*** flow™**

(3) 1.0X span for N-16 power monitor and 0.05% for Tcold RTDs.
*RTP = RATED THERMAL POWER

**Loop design flow = 95,700 gpm.
***Loop minimum measured flow = 98,500 gpm
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2.1.1 REACTOR CORE
The restrictions of this Safety Limit prevent overheating of the fuel and
I ble cladding perforatior ult in the fe‘ea'e of fission
progucts t the reactor ¢ of the fue) laddi ng 1s pre-
vented by restricting fuel the ""\‘eate boi) .m; regime A
1 where the heat transfer cc d the cladding surface tempera-

temperature
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Operation above the upper boundary of the nucleate boiling regime could
result 1n excessive cladding temperatures because of the onset of departure
from nucleate t ling (DNB) and the resultant sharp reduction in heat transfer
coefficient ONB is not a directly measurable parameter during operation and E
herefore THERMAL POWER and Reactor Coolant Temperature and Pressure have been d
related to DNB This~relation has been developed to predict the DNB heat flux 'I“ '
and the ation oFf DNB for axially uniform and non-uniform heat flux distribu \
t £ c8 _Qﬁ@"oa1 flux ratio (DNBR), defined as the ratio of the heat |
flux that w d cause DNB at a particular core location to the local heat flux, |
jicative of the marg to DNB
The DNB design basis is that ths minimum DNBR of the limiting rod during Con- ‘
diti | and 1] events is greater than or equal to the DNBR 1imit of the DNB
correlation being used The correlation DNBR 1imit ‘s established based on the
entire applicable experimental data set such that-there 1s 95 percent prob-
at ty with 85 percent confidente tevel that DNB will not occur whén the ~
minimym DNBR 1s at the DNBR limit In meeting this design basis, uncertainties #

in plant operating garametere ™ muctesr and thormst-peraneters and fuel fabri-><_ .
L8 en parameters are co.w‘dered such that the minimum DNBR for the l1imiting

rod {s greater than or equal tg -the DNBR limit. ln-addétion,-margin hesdeen
maintained in the design by meeting satety wnalysis DNBR limits in performing

safety analyses

THERMAL POWER,

1 b
OWw W ¢h the

1
. ]
value, or the i
average enthalpy py of saturated



These curves ased on a nuclear enthalpy rise hot channel factor, F,,,
b AH
and & referenc@@’a ial puwer shape. An allowance is included for an

FINAL

SAFETY LIMITS DMF ,

BASES

REACTOR CORE (continued)
N

increase in FzH at reduced power based on the expression:

N _ RTP 3
Fay (2.0 ¢ PF, (1.0 - P))

FAH -

where: P = the fraction of RATED THrRMAL POWER (RTP),

Fry = the F N, 1imit at RTP
specified in the CORE OPERATING LIM 'S REPORY (COLR), and
PFAH = the power factor multiplier for F:H

specified in the COLR.

These limiting heat flux conditions are higher than those caiculated for
the range of all control rods fully withdrawn to the maximum allowable contro)
rod insertion assuming the axial power imbalance is within the limits of the
fy (Al) function of the Overtemperature N-16 trip. When the axial power
imbalance is not within the tolerance, the axial power imbalance effect on the
Overtemperature N-16 trips will reduce the Setpoints to provide protection
consistent with core Safety Limits.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System (RCS) from overpressurization and thereby prevents the release
of radionuclides contained in the reactor zoolant frum reaching the containment
atmosphere.

The reactor vessel, pressurizer, and the RCS piping, valves and fittings
are designed to Section 11l of the ASME Code for Nuclear Power Plants which
permits a maximum transient pressure of 110% (2735) psig of design pressure.
The Safety Limit of 2735 psig is therefore consistent with the design
criteria and associated Code requirements.

The entire RCS is hydrotested at 125% (3107 psig) of design pressure, to
demonstrate integrity prior tc initial operation.

COMANCHE PEAK - UNITS 1 AND 2 B 2-2
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SURYE I LLANCE REQUIREMENTS

TRIP
ANALOG ACTUATING
CHANNEL DEVICE
CHANNEL CHANNE L CPERATIONAL OPERATIONAL
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST
F S Manual f2actor Trip N.A. N.A. NoA R(14)
2. Power Range, Neutron Flux
a. High Setpoint S D{(2, 4), Q N.A.
M(3, 4).
Q(4, 6),
R{4, 5)
b. Low Setpoint 5 R(4) S/U(1) N A
3 Power Range, Neutron Flux, N.A. R(4) ] N.A.
High Positive Rate
4. Power Range, Neutron Fiux, M A, R(4) Q N.A.
High Negative Rato
5 Intermediate Range, S R(4, 5} S/u(1) N.A.
Neitron Flux
6. Sevrce Range, Neutron Flux S k{4, 13) S/u(1), Q(9) R12)*
> A Overtemperature N-16 S D(2, 4), G N
M(3, 4),
Q(4, 6),
R(4, 5)
8. Overpower N-156 S D(2, 4), Q N.A.
R{(4, 5)
9. Pressur (ze~ Pressure--iow S & Q(8) N A
10. Pressurizer Pressure--High S R Q N.A.

MODES FOR
WHICH
ACTUATTON SURVE 1L LANCE
LOGIC TEST IS REQUIRED
N.A. W L o
N.A. S .
N A 1%, 2
N.A. P
NA. 1, 2
NA 3= 2
N A P 34,8
N.A 2, 2
N.A 1, 2 v“
g
N A ld i::: =I=
N.A. Gl - ::q’ i!

*Boron Dilution Flux Doubling requirements become effective for Unit 1 six months after criticality for I
Cycle 3 and for Unit 2 six months after initial criticality. ?




¢ ONY T SLINN = %¥3d JHONYWOD

PE-Et v/E

TABLE 4.3-2 (Continued)

ENGINEFRED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
SURVE ILLANCE “EQUIREMENTS

TRIP
ANALOG ACTUATING MODES
CHANNE | DEVICE MASTER SLAVE FOR WHICH
CHANNEL CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION  RELAY RLAY  SURVEILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST TEST TEST IS REQUIRED
3. Con*ainment Isolation (Continued)
c. Containment Vent Isolation
1} Manual Initiation See Item 3.a.1 and 2.a above. Containment vent isolation is manually 1, 2, 3, &

initiated when Phase “"A" isolation function or containment spray
function is manually initiated.

2) Automatic Actuation N.A. N.A. N.A. N.A. M(1) M(1) Q b 243,89
Lngic and Actuation
Relays

3) Safety Inieciion See Item 1. above for a!l Safety Injection Surveillance Requirements.

4. Steam Line lsolation

a. Manual Imnitiation N.A. NA N.A. R N A N.A N.A. 5, 2.3

b. Automatic Actuation N.A. N.A N.A N.A. M(1) M{1) Q | PR Pl
Legic and Actuation
Relays

t. Containment Pressure- S R Q NA. N.A. N.A. N.A. 2, 4, 3
High-2

d. Steam "ine S R Q N A NA. KA. N.A. Ry 25 3
Pressure- Low e

e. Steam Line Pressure-  § R - F N.A. N.A. NA  NA 3

Negative Rate-High ‘ \

Logic and Actuation
Relays

5. Turbine Trip and Feedwater = "
Isolation Ry
a. Mutomatic Actuation NA. N.A. N.A. NA. M(1) M(1) Q 1. z
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3/4.4.4 RELIEF VALVES

LIMITING CONDITION FOR OPERATION

3.4.4 Both power-operated relief valves (PORVs) and their associated block
valves shall be OPERABILE.

APPLICABILITY: MODES 1, 2, anc 3.

ACTION:

a. With one or both PORV(s) inoperable, because of excessive seat leak-
age, within 1 hour either restore the PORV(s) to OPERABLE status or
close the associated block valve(s) with power maintained to the
block valve(s); otherwise, be in at least HOT STANDBY within the next
6 hours and in HOT SHUTDOWN within the following 6 hours,

b. With one PORV inoperable due to causes other than excessive seat
leakage, within 1 hour either restore the PORV to OPERABLE status or
close its associated block valve and remove power from theiblnck
valve; restore the PORV to OPERABLE status within the following
72 hours or be in HOT STANDBY within the ne * 6 hours and in HOT
SHUTDOWN within the following 6 hours,

€.  With both PORV(s) inoperable due to causes other than excessive seat
Teakage, within 1 hour either restore at least one PORV to OPERABLE
status or close its associated block valve and remove power from the
block valve and be in HOT STANDBY within the next & hours and in HOT
SHUTDOWN within the following 6 hours.

d. With cne or both block valves inoperable, within 1 hour restore the
block valve(s) to OPERABLE status or place its associated PORV(s) in
manual control. Restore at least one block valve to OPERABLE status
within the next hour if both block valves are inoperable; restorg any
remaining Aroperable block valve to OPERABLE status within 72 houry;
otherwis¢ be at least HOT STANDBY within the next 6 hour(p;nd HOT

SHUTDOWN wittNn the fo 1pw1ng 6 hours. y, /\
{ 7 J N (

%Pfsﬂf1cation 3.0.4 are not app11cablef\\\hijq 7

e. The provié‘b*s i

A .~

e

SURVEILLANCE REQUIREMENTS

4.4.41 In addition to the requirements of Specification 4.0.5, each PORV
shall be demonstrated OPERABLE at least once per 18 months by:

a. Operating the valve through one complete cycle of full travel, and

b. Performing a CHANNEL CALIBRATION of the actuation instrumentation.

COMANCHE PEAK - UNITS 1 AND 2 3/4 4-11
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RELTE" VALVES

SURVEIL.ANCE REQUIREMENTS (Contined)

4.4.4.2 FEach block valve shall be demonstrated OPERABLE at least once per / >
82 days by operating the valve through one complete cycle of full travel 4
unless the block valve is closed in order to meet the requirements of ACTION 1’3 )
or ¢ in Specification 3.4.4.

’

COMANCHE PEAK - UNITS 1 AND 2 3/4 4-12




MATERIAL PROPERTY BASIS

CONTROLLING MATERIAL: LOWER SHELL PLATE R1108-1 (UNIT 1)
INTERMEDIATE SHELL PLATE R3807-2 {UNIT 2)

INITIAL RTypy: 0°F (UNIT 1), 10°F (UNIT 2)
RTyor AFTER 16 EFPY:  1/4T, 85°F (UNIT 1), BI'F (UNIT 2)
34T, 70°F (UNIT 1), 62°F (UNIT 2)

CURVES APPLIC.ABLE FOR HEATUP RATES UP TO 100°*F/HR Fﬁﬁ THE SERVICE
PERIOD UP TU 16 EFPY. CONTAINS MARGINS OF 10°F AND 60 PSIG FOR
POSSIBLE INSTRUMENT ERRORS
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MATERIAL PROPERTY BASIS -

CONTROLLING MATERIAL: LOWER SHELL PLATE RI108-1 (UNIT 1)
INTERMEDIATE SKELL PLATE R3807-2 (UN!T DM

INITIAL RTypy: 0°F (UNIT 1), 10°F (UNIT 2)

RTyor AFTER 16 EFPY:  1/4T, 85'F (UNIT 1), B1°F (UNIT 2)
3/4T, 70°F (UNIT 1), 62°F (UNIT 2)

CURVES APPLICABLE FOR COOLDOWN RATES UP TO 100°F/HR fOR THE SERVICE
PERIOD UP TO 16 EFPY. CONTAINS MARGINS OF 10°F AND 60 PSIG FOR
POSSIBLE INSTRUMENT ERRORS
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E OPERATION /
1250 g 1250
£ .
Q‘ »
E 1000 1000
O . ACCEFTABLE
- Oﬂ.‘\ﬂON
2 750 | oo 750
(FHR)
Ta% 2
500 74 500
a
1]&
0 0
O 50 100 150 200 250 300 350 400 450 500

INDICATED TEMPERATURE (DEG.F)
FIGURE 3.4-3
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REACTOR COOLANT SYSTEM COOLDOWN LIMITATIONS - APPLICABLE UP TO 16 EFPY x'\/
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CONTROLLING MATERIAL:  LOWER SHELL PLATE RI1108-1 (UNIT 1)
INTERMEDIATE SHELL PLATE R3807-2 (UNIT 2)
INITIAL RTygr: 0'F (UNIT 1), 10°F (UNIT 2)
ART AT 16 EFPY: 1/4T @ BA*F (UNIT 1), 81°F (UNIT 2)
3/4T : 69°F (UNIT 1), 62°F (UNIT 2)

CURVES BOUNDING COMANCHE PEAK UNITS 1| AND 2. APPLICABLE FOR COOLDOWN RATES UP TO
100°F/HR FOR THE SERVICE PERIOD UP TO 16 EFPY. CONTAINS MARGINS OF 10°F AND
110 PSIG FOR POSSIBLE INSTRUMENTATION ERROR: .
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3/6 4.9 STRUCTURAL INTEGRITY

LIMITING CONDITION FOR OPERATION

3.4.9 The structural integrity of ASME Code Class 1, 2, and 3 components
shall be maintained in accordance with Specification 4.4.9.

APPLICABILITY: A1 MODES.

ACTION:

a. With the structural integrity of any ASME Code Class 1 component(s)
not conforming to the above requirements, restore the structural
integrity of the affected component(s) to within its 1imit or isolate
tne affected component(s) prior to increasing the Reactor Coolet
System temperature more than 50°F atove the minimum temperature
required by NDT considerations.

b. With the structural integrity of any ASME Code Class 2 component(s)
not conforming to the above requirements, restore the structural
integrity of the affected component(s) to within 1ts limit or isolate
the affected component(s) prior to increasing the Reactor Coolant
System temperature above Z200°F.

€. With the structural integrity of any ASME Code Class 3 component(s)
not conforming to the above requirements, restore the structural
integrity of the affected comnonent(s) to within its limit or isolate
the affected comporent(s) fr_ . service.

SURVETLLANCE REQUIREMENTS

4 4.9 In addition to the requirements of Specitication 4.0.5, each reactor
coolant pump flywheel shal” he inspected per the recommendations of Regulatory
Position C.4.b of Regulatory Guide 1,14 Revision 1, August 1975.

COMANCHE PEAK = UNITS 1 AND 2 3/4 4-31
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Note: Soparate Technical Specifications provide specific
temperature/pressure )imitations for specific components (e.g.,
3/4.4.8.1 for the Reactor Coolant System, 3/4.7.2 for the Steam
Generators, 3/4.7.13 for the Ma’n Feedwater Isolation valves, etc.)



NCY N N ¥ M
£ * 4 }
. b )
) N ) ) N
i f
. ) w )
{ ! ' wal f P twe
/ ¢ Plwes
) { £ i wel
L .
'
)
v § i
4 w ¢4 }
f f
! { { ¢
} ‘ ' | )
v |
y ‘ ’
f § { f
\ i
’
v : ¢ A
0
’ $ .
' f f f 4
s ) 4 A N '
A i ¢ ¢ W
' 4 t ha '
\ \ b L L 4 )
) .
-
' ' } ' 4 - ¢
¥ i :
'
4 Y { 4 ¢ t he
/ 4 4 ‘b ) }
] f w g
v 1 X } | A Yé 4 §
$ § {
v -
-
f 4 " )
: Vi ' § ' T W §
¢ 4
¢ { f { )
%
¢ ¢ " ] {
COMANCH FERAE ) Al 4

i
4
e

FINAL
PRAFT

[
f
L A
)
v )
exiel B A v
" )
' Lhe
1 VD ! '
the ext t { !
‘) '
W f
i -
' ‘N '
¢ '
A ré §
‘) -
AL -
I
.
v at 4 '
{ | W
' ) ¢ }
Wi
v g ¢ !
f
. .
¢







b Byt Gown

LULOmat I



FINAL
PLANT SYSTEMS DM FT

STATION SERVICE WATER SYSTEM

ONE_UNIT SHUTDOWN

LIMITING CONDITION FOR OPERATION

5.7.4.2 At least two independent station service water loops-in the operating

unit*, at least one statio, service water pump in the shutdow it** and the
cross-connects from the OPERABLE station service water pu the shutdown
=1

unit to the station service water loops of the operating u all be
OPERABLE .

APPLICABILITY: Unit 1 (Unit 2) in MODES 1, 2, 3 and 4
Unit 2 (Unit 1) in MODES 5, 6 and Defueled (Z[)

ACTION:

&. With one station service water loop in the operating unit
inoperable, restore two loops in the operating unit to OPERABLE
status within 72 hours or be in at least HOT STANDBY within the next
6 nours and in COLD SHUTDOWN within the following 30 hours.

b. With one or more of tg‘ gross-connects between the OPERABLE station
service water pu Y in the shutdown unit and the station service
water loops ¥n thé operating unit inoperable, within 7 days restore

S the crosescenneets to OPERABLE status. Otherwise, place the operating
| unit in at least :gﬁ STANDBY within the next 6 hours and in COLD
/ SHUTDOWN within t

iveparo hle Vel J

€. 1f ngj;her,stlzlbn service water pump in the shutdown unit is
OPERABLE, restore at least one pump to OPERABLE status within 7 days
or place the operating unit in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

following 30 hours.

i SURVETLLANCE REQUIREMENTS

4.7.4 2.1 Each station service water loop in the operating unit shall be

| demonstrated OPERABLE per the vequirements of Specification 4.7.4.1.1.

| A —rs

| 4.7.4.2(2 At least once 92,dgy£:rﬁ cross-connect(s) between the OPERABLE
| station service watier pum :3:1n the shytdown unit and the station service

| water lTpops in the operating unit sheli' be demonstrated OPERABLE by cycling

\ the cross-connect falves in the flow path or verifying that these valves are

| locked npeqrw ol

* A Unit in MODE 1, 2, 3 or 4 is designated as th& “géﬁrating unit”.
2% A unit is MODE 5, 6 or Defueled is designated as _the “shutdown Unit",

COMANCHE PEAK = UNITS 1 AND 2 3/4 7-15
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3/4.7.5 ULTIMATE HEAT SINK

LIMITING CONDITION FOR OPERATION

3.7.5 The ultimate heai sink (UMS) shall be OPERABLE with:

a. A minimum water level at or above elevation 770 feet Mean Sea leve),
USGS catum,

o,

> | -

/A bl g A station service water intake temperature of less than or equal t

- .‘.\/ / (‘. loza"r anc

(o .

¢. PA-méxifum average sediment depth of less than or equal to 1.5 feet in
the service water intake channel.

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

ACTION: (Units 1 and 2)

a. With the above requirements for water level and intake temperature not
satisfied, be in at least HOT STANDBY within 6 hours and in COLD SHUTDOWN
within the following 30 hours.

b, With the average sediment depth in the service water intake channel
greater than 1.5 feet, prepare and su~mit to the Commission within 30
days, pursuant to Specification 6.9.2, a Special Report that pro.ides a
record of all surveillances performed pursuant to Specification 4.7.5¢ and
specify what measures will be employed to remove sediment from the service
water intake channel.

SURVEILLANCE REQUIREMENTS

4.7.5 The ultimate heat sink shal!l be determined OPERABLE:

a. At least once per 24 hours by verifying the station service water
intake temperature and UHS water leve)l to be within their 1 mit:,

b. At least once per 12 months by visually inspecting the dam and
verifying no abnormal degradation or erosion, and

¢c. At least once per 12 months by verifying that the average sediment

depth in the service water intake channel is less than or equal to
1.5 feet.

COMANCHE PEAK = UNITS 1 AND 2 3/4 7-16
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BASES

The specifications of this section provide assurance of fuel integrity
during Condition 1 (Normal Operation) and 11 (Incidents of Moderate Frequency)
events by: (1) maintaining the minimum ONBR in the core greater than or egual
to the safety analysis limit value during normal operation and in short-term
transients, and (2) 1imiting the fission gas release, fuel pellet temperature,
and cladding mechanical pruperties to within assumed design criteria. In
addition, 1imiting the peak linear power density during Condition | events
provides assurance that the initial conditions assumed for the LOCA analyses
are met and the ECCS acceptance criteria limit of 2200°F is not exceeded.

The definitions of certain hot channel and peaking factors as used in
these specifications are as follow::

FQ(Z) Heat Flux Hot Channe) Factor, is defined as the maximum local heat
flux on the surface of a fuel rod at core elevation Z divided by the
average fuel rod heat flux, allowing for manufacturing tolerances on
fuel pellets and rods; and

N

FAH

Nuclear Enthalpy Rise Mot Channel Factor, is defined as the ratio of
the integral of linear power along the rod with the highest integrated

power to the average rod power.

3/4.2.1 AXIAL FLUX DIFFERENCE

The 1imits on AXIAL FLUX DIFFERENCE (AFD) assure that the FQ(z) upper bound
envelope of the FQ limit specified in the CORE OPERATING LIMITS REPORT (COLR)

times the normalized axial peaking factor is not exceeded during either norma)
operation or in the event of xenon redistribution following power changes.

Target flux difference is determined at eguilibrium xenon conditions.
The rods may be positioned within the core in accordance with their respective
insertion limits and should be inserted near their normal position for steady-
state operation at high power levels. The value of the target flux difference
obtained under these conditicns divided by the fraction of RATED THERMAL POWER
is the target flux difference at RATED THERMAL POWER for the associated core
burnup conditions. Target flux differences for other THERMAL POWER levels are
obtained by multiplying the RATED THERMAL POWER value by the appropriate
fractiona)l THERMAL POWER level. The periodic updating of the target flux
difference value is necessary to reflect core burnup considerations.

()

]
 § 4
COMANCHE PEAK = UNIT 1)AND 2 B 3/4 2-1
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POWER DISTRIBUTION LIMITS DM‘ l

BASES

AXIAL FLUX DIFFERENCE (Continued)

Although it is intended that the plant will be operated with the AFD with-
in the target band required by Specification 3.2.1 about the target flux differ-
ence, during rapid plant THERMAL POWER reductions, control rod motion will cause
the AFD to deviate outside of the target band at reduced THERMAL POWER levels.
This deviation will not affect the xenon redistribution sufficiently to change
the envelope of peaking factors which may be reached on a subsequent return to
RATED THERMAL POWER (with the AFD within the target band) provided the time
duration of the deviation is limited. Accordingly, a l-hour penalty deviation
1imit cumulative during the previous 24 hours is provided for operation outside
of the tar?et band but within the limits sgec1fiod in the COLR while at THERMAL
POWER levels between 50% and 90% of RATED THERMAL POWER. For THERMAL POWER
levels between 15% and 50% of RATED THERMAL POWER, deviations of the AFD outside
of the target band are less significant. The penalty of 2 hours actual time
reflects this reduced significance.

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deter-
mines the 1-minute average of each of the OPERABLE excore detector outputs and
provides an alarm message immediately if the AFD for two or more OPERABLE
excore channels are outside the target band and the THERMAL POWER is greater
than 90% of RATED THERMAL POWER. During operation at THERMAL POWER levels
between 50% and 90% and between 15% and 50% RATED THERMAL POWER, the computer
outputs an alarm message when the penalty deviation accumulates beyond the
limits of 1 hour and 2 hours, respectively.

Figure B 3/4 2-1 shows a typical monthly target band.

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE
HOT CHARREL FACTOR

The limits on heat flux hot channel factor and nuclear enthalpy rise hot
channel factor ensure that: (1) the design limits on peak local power density

v ,‘1

{ S")
COMANCHE PEAK = uznA x)mn 2 B 3/4 2-2
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BASES

MEAT FLUX MOT CHANNEL FACTOR and NUCLEAR ENTHALPY RISE HOT CHAKNEL
FACYOR (Continued)

when an FQ measurement is taken, an allowance for both experimental error

and manufacturing tolerance must be made. An allowance of 5% 1s appropriate
for & full=core map taken with the Incore Detector Flux Mapping System, and a
3% allowance is appropriaste for manuracturing tolerance.

The heat flux hot channel factor FQ(Z) is measured periodically and in-
creased by a cycle and height dependent power factor appropriate to Constant
Axia) Offset Contro) (CAOC) operation, W(Z), to provide assurance that the
1imit on the heat flux hot channel factor, F.(Z), 1s met. W(Z) accounts for
the effects of normal operation transients wYthin the AFD band and was

determined from expected power control maneuvers over the range of burnun
conditions in the core. The W(Z) function is provided in the CORE OPERATING
LIMITS REPORT per Specification 6.9.1.6.

when FZH is measured, an adjustment fer measurement uncertainty must be
included for a full-core flux map taken with the Incore Detector Flux Mapping
System.

FQ(Z) should be measured with the reactor core at, or near, equilibrium

conditions. Therefore, the effects of transient maneuvers, such as power
increases, should be permitted to decay to the extent possible while assuring
that flux maps are taker in accordance with the specified surveillance schedules,

3/4.2.4 QUADRANT POWER TILT RATIO

The QUADRANT POWER TILT RATIO limit assures that the radial power distri-
bution satisfies the design values used in the power capability analysis. Radial
power distribution measurements are made during STARTUP testing and periodically
during power operation.

The 1imit of 1.02, at which corrective action is required, provides DNB
and linear heat generation rate protection with x-y plane power tilts. A limit
of 1.02 was selected to provide an allowance for the uncertainty associated with
the indicated power tilt.

The 2-hour time allowance for operation with a tilt condition greater
than 1.02 is provided to allow fdentification and correction of a dropped or
misaligned control rod. In the event such action does not correct the tilt,
the margin for uncertainty on FQ is reinstated by reducing the maximum allowed

power by 3X for each percent of tilt in excess of 1.

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperable, the moveable incore detectors are used to confirm that
the normalized symmetric power distribution is consistent with the QUADRANT
POWER TILT RATIO. The incore detector monitoring is done with a full incore
tiux map or two sets of four symmetric thimbles.

A\

J < )
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PRE RE/TEMPERATURE MITS (Continue
l The fracture toughness properties of the ferritic materials in the reactor
vessel are determinec accordance with the NRC Standard Review Plan, ASTM
E185-82, and in accordance with additiona) reactor vesse) requirements These
- . > "y ’ e | ‘r 4§ % 4 »
properties are then evaluated in accordance with Appendix G of the 1986 Editic
. to Section 111 the ASME Boiler and Pressure Vesse) Code and the calculat
met! gescrit n WCAP-7924-A, "Basis for Heatup and Cooldown Limit Curve
Mes D & " mit Urve are dicuiated ushr the most Iimiting
value of the t ty reference temperature, RT ..., a4t the end of
NL
16 effective 1 power years (EFPY) of service fe The 16 EFPY service
fe pe chosen such that the miting RT, .y 8t the 1/47 cation ir
“
t he re re 1§ greater t! the KT, .+ of the 1imiting unirradiated materia
C N >
I he eloct v f ¢ h A + ‘L"‘" At Ure that & components n the
Wi LOY t Lem w 4] perate ( ervatively accorda e witr
. al ) f &€ re rements
The re LOr vesse materials have bes tested 1t getermine the\r tié
‘ 4 A Lhe ¢ | 8 T Lthese tlest Are Show Table E‘ 3/4 4-1 “‘.n";i' poera
" re " t fast neut ' f reater thsa 1 Me) rraglation cat ;_ﬁ;‘\l'
\ reass the 5 herefore, an adjusted reference temperature, based
‘w‘ K
upon the fluence, and the chemical cont of the material in questidn, has
been pre ted o g Regulatory Guide 1 , Revision 2, "Radiation Embrittiement

of Reactor Vessel Materials The fluence values for 16 EFPY is taken from the
¢b.5 degree plot jure B 3/4.4-] Ihe heatup 2nd ¢ down 1imit curves of
' s 4-¢ and 3.4-3 include predicted adiustments for this shift ir K'N",
p to 16 EFPY as we as a8 stments for possible errors the pressure ar
temperature se ng truments
valus f ART, ., determined in t! ner may be used unt the result
Y
A Ty ¢ i rve 3 ’ ' an eve ated accorg g ¢ ASTM E1l are
ave ¢ i £ v De removed accorgance with Lthe requirements of
o f M L1 B d K * RDDE X F The SUTVE & e specime witl?
raws ! € NOw n Table 4.4 fhe Tead factor represents the rela-
: \ D belwes the Tast neutlr Tlux der ty at the locatic of the caps ¢
¢ Lhe er w f the reactor ve £ erefore Lthe result pDtlainec
from the v € ANCEe SDE mens can be used t nre ct future radiatic dama
1 Lthe reaclor ve € materié Dy uUusi! Lhe ea actor and the withgrawa
time of the e. The heatup and ¢ Jowr ves must be recalculated wt
the Al pter ¢ from the sUrve el { apsuile excee the calculatec
N
W1, for the ¢ vaient Al € raciat ex| re
N
: COMANCHE PEA¥ UNITS 1 AND ¢ B 3/4 5
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BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

Allowable pressure-temperature relationships for various heatup and
cooldown rates are calculated using methods derived from Appendix G in Sec-
tion 111 of the ASME Boiler and Pressure Vessel Code as required by 10 CFR 50
Appendix G, and these me*hods are discussed in detail in WCAP-T7924<A.

The general method for calculating heatup and cooldown 1imit curves is
based upon the principles of the Linear Elastic Fracture Mechanics {LEFM)
technology. In the calculation procedures a semielliptical surface defect
with a depth of one-quarter of the wall thickness, T, and a length of 3/27
is assumed to exist at the inside of the vessel wall as well as at the
outside of the vessel wall. The dimensions of this postulated crack,
referred to in Appendix G of ASME Section 111 as the reference flaw, amply
exceed the current capabilities of inservice inspection techniques.

Therefore, the reactor operation limit curves developed for this reference

crack are conservative and provide sufficient safety margins for protection

against nonduc'’'e failure. To assure that the radiation embrittlement —

effects are acuounted for-in the calculation of the 1imit gynvts. the most

limiting value of the| 4 )refcrencn temperature / v 1s used A Q?? (I}
£ W G 7

’ 5

LA (- < WSS
and this includes the rl&fﬂtT *Ynduced shift, ARTNDT, corwgspggdipg tg e
the end of the period for which heatup and cooldown curves are qenerdted.

The ASME approach for calculating the allowable 1imit curves for various
heatup and cooldown rates specifies that the total stress intensity factor,
K], for the combined thermal and pressure stresses at any time during heatup

or cooldown cannot be greater than the reference stress intensity factor, KIR'
for the meta) temperature at that time. “‘I is obtained from the reference

fracture toughness curve, de“ined/in Appondvx G to the ASME Code. The KIR
curve is given by the equation: ( ART A

gl = ol ~ARTS
Kyp = 26.78 + 1.223 exp [0.0145(T-Fhygs 7260)) @y Akl )

i S /
where: K o is the reference, (fbsgfi!t‘y&?ty factor as a functjon/of the meta) (:T)
| o ™ ¢ 4 | 4 —
temperature T and the metaI’p#%JEuet444£§ reference temperature . Yhus,
’ 3 .

the governing equation for the h;i{upﬁcooldown analysis 1s defined 4 Appendix G
of the ASME Code as follows:

iy | i e (82
Where: K”4 = the stress intensity factor caused by membrane (pressure) stress,
Klt = the stress intensity factor caused by the thermal grac’ents,
Ky = constant provided by the Code as a function of temperature |
" relative to thé “of the material, Q)
. AQT,

COMANCHE PEAK = UNITS 1 AND 2 B 3/4 8-11
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1/4 p AL [ARY FEEDWATER SYSTEM
The OPEKAL ITY tie Auxiliary Feedwater System ensures that the
RCactor art S/ftem can be cooled down to less than 350°F fron normal
operating cc t the event of & total ss~of-offsite power
ach electy mo t driven sux ary feedwater pump 1s capable of deliver-
- 2] fe.dwater w of 430 gpm to two steam generators at a pressure of
: ns8ig ¢ C eSrance of the steam generators The steam-driven auriliary
y feedwater pusy apable 0* delivering a tot a1 »ater flow of BLJ gpm te
four steam generators at a pressure of 1221 psig ¢ W entienhce 0 the stean
Jenerator Tt apacily 15 sufficient te ensure ' *** adequate feedwa‘*er flos
, at Lo remove decay heal and reduce the Reactor Coolant Syst-~e temp-
er-ture to less than 350%F when the Residus) Meat Remova) System may be placed
% perat
The Aux ary Feedwater System is capable of delivering a ter.al feedwater
f.ow of 430 grm at a pressure of 1221 psig to the entrance of at least twe
I steam generators whiile allowing for (1) any possible spiliage through the
- esign worst case brer« of the ma feedwater 1ine; (2) the design worst case
¢ e failure; and (3) recir ation flow This capacity 1s sufficient tc¢
_:- ensure that adequate feedwater flow is available to remove decay heat and
iy reduce Reactor ant System temperature to 1ess than 350°F at which point
¢ the Kesidua) Heat Remnval System may be placec operation The test flow
g for the steam ven auxiliary feedwater pump at a pressure of greater than or
equal t 1450 | 1 ensures this capability
The &ux ary feedwater flow path is a passive flow path nased on the fact
that vaive actuation is not required in order to supply flow to the steam
generator Te automatic valves tested in the flow path are the Feedwater
split Flow Bypass which are required to be shut uson initiation of the
; Aux ary Feedwater System to meet the requirements of the accident analysis
Both steam supplies for the turpine-driven auxiliary feedwater pump must
be OPERABLE in order to meet the design bases for the complete range of accident
analyses The allowed outage time for one inoperable steam source is consistent
with the lower probabil® v of the worst care steam or feedwater line break
‘» - Jent
: a NOENSATE STNRAGE TANK
The OPERABILITY of the condensate storage tank with the minimum water
v me ensures that sufficient water is available to maintain the RCS at HOT
2 TANDBY ¢ 11tions for 1B hours with steam discharge to the atmosphere concurrent
with total loss~of-offsite power or 4 hours at HOT STANDBY followed by a coo)dow
i to 350°F at a rate of 50°F/hr for 5 hours The conteined water volume limit
. Joes an allowance for water not usable because of tank discharge line loca-
tion or other physical characteristics fhe required indicated levell includes
a 3.5-percent measurement uncertainty, an unusable volume of 12,300”ga)lons
and & re red usable volume of ‘249,900 gallons
3 3 45 Y
T NUREG-0737, Item I1.E.1.1 vequires a backup source to the (ST which is the
PSES Station Service Water System, which can be manua ly aligned, if required
\ i@ f CST minimum water volume
COMANCHE "EAK UNIT 1 AND 2 B 3/4 7-¢
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sysiem ensures that suf-
f safety-related

Stati« ce water System ensures that suffi-
allable continued operation of safety-related
and accident conditions The redundant cooling capa-
assuming a sing SRY , 16 consistent with the assump
safety analvses nit 1 ODE 1, 2, 3 or 4 wil)l be
ng and a unit in MODE 5, 6 or Defueled will be designated
t to the S5tation Service Water System

normally closed vaives in series or one locked closed

L
)

satisfy GDC~84 unit 1solatien by one locked closed
satisfy GOC 8 A pump for,an operating unit 1s

h *

associated cfoss-connect s ppen

total loss of Station Serviee'/ater in one unit at Comanche
capacityris available via a cross-connect between the two
pumg 34 manually realigned and flow balanced to provide

“» . A"J

: OPERABLE

essential heat - lpads The OPERABILITY of the unit cross~connect

a Station Service 'Jater pump in the shutdown unit ensures the

ty of sufficient redundant cooling capacity for the operating unit

g Condition of Operation will ensure a significant risk reduction as

vy the

analyses of a loss of Station Service Water System event The
nce requirements ensure the short and long~term OPERABILITY of the
vice Water System and cross-connect between the two units

1Ce water System cross-connect between the two units consists
piping, and cross-connect valves connecting the discharge of the
ce Water pumps of the two units By aligning the cross-~connect
nal redundant cooling capacity from one . it is avaiiable
ce Water System of the other unit

is OPERABLE 1f 1t can be cycled or is locked open &
demonstrated OPERABLE by cycling is considered inoperable
surveilled in the locked open position. However, at least
valve between units 1s required to be maintained closed in
GDC~-5 unless required for flushing or due to tota)l loss of
water pumps for either unit

COMANCHE PEAK = UNIT 1 AND 2
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BASES

3/4.7.11 UPS HVAC SYSTEM

The DPERABILITY of the UPS HVAC System ensures that the uninteruptible power
supplv and distribution rooms ambient air temperatures do not exceed the
allowable temperatures per Specification 2/4.7.10 for continuous-duty rating
for the equipment and instrumentation cooled by this equipment.

3/4.7.12 SAFETY CHILLED WATER SYSTEM

Tne OPERABILITY of the Safety Chilled Water System ensures that sufficient
cooling capacity is available for continued operation of safety related
equipment during normal and accident condftions. The redundant cooling
capacity of this system, assuming a single failure, 1s consistent with the
assumptions used in the safety analyses.

N

COMANCHE PEAK = LAIT 1 AND 7 B 3/4 7-8






