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L S erice With the measured AZIMUTHAL POWER TILT determined to exceed-8:¥o:-
%&;é%%zj:ce 1. Due to misalignment of either a part-length or full-length CEA,
g .within 30 minutes verify that the Core Operating Limit Supervisory

- LIMITING CONDITION FOR OPERATION

NTROLLED BY USEF@
.:O Q. The /{zmumm,?ovotzﬁ. TILT Alowance

0seel i e Core otechon Caeulatprs RS,

, . b, JY&TTua Limit Fﬁﬂciréz B.2-/ with Q55
3/4.2.3 AZIMUTHAL POWER TILT - T| 1w sermce ,or

Np2, Ty & 0.0 witn Colss oot of -
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POWER DISTRIBUTION LIMITS

v e
e

3.2.3 The AZIMUTHAL POWER TILT (T ) shall _be less than or equal to the-#%%MB?HAL

rewEg;thT‘Aiﬁnwance-used—qﬂ—t ezeore-ProtectTon-CaituTaturs—(CPngf-{%D/LDUJ‘(}7
wWits |

APPLICABILITY: MODE 1 above 20% of RATED THERMAL POWERX.

ACTION:

a. With the measured AZIMUTHAL POWER TILT determined to exceed the
AZIMUTHAL POWER TILT Allowance used in the CPCs but—less—than-or—equal
+o~-0-18+5 within 2 hours either correct the power tilt or adjust the
AZIMUTHAL POWER TILT Allowance used in the CPCs to greater than or
equal to the measured value.

System (COLSS) (when COLSS is being used to monitor the core
power distribution per Specifications 4.2.1 and 4.2. 4) is
detecting the CEA misalignment.

2. Verify that the AZIMUTHAL POWER TILT is within its limit within
2 hours after exceeding the limit or reduce THERMAL POWER to
less than 50% of RATED THERMAL POWER within the next 2 hours
and verify that the Variable Overpower Trip Setpoint has been
reduced as appropriate within the next 4 hours.

3. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided ‘that
the AZIMUTHAL POWER TILT is verified within its limit at least
once per hour for 12 hours or until verified acceptable at
95% or greater RATED THERMAL POWER.

*See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS

SURVETLLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

. \
4.2.3.2 The AZIMUTHAL POWER TILT shall be determined to be within the 1imits

. above 20% of RATED THERMAL POWER by:

a.

c.

Continuously monitoring the tilt with COLSS when the COLSS 1is
Calculating the tilt at least once per 12 hours when the COLSS is

* thepersbla. Ovtof Service.

Verifying at least once per 31 days, that the COLSS Azimuthal Tilt
Alarm is actuated at an AZIMUTHAL POWER TILT less than or equal to
the AZIMUTHAL POWER TILT Allowance psed in the CPCs.

Using the incore detectors.at least once per 31 EFPD to independently
confirm the validity of the COLSS calculated AZIMUTHAL POWER TILT.

PALO VERDE - UNIT 1 3/4 2-4
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~ FIGURE 3.2 — 1A
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L ; POWER DISTRIBUTION LIMITS
BASES

- ee -

3/4.2.2 PLANAR RADIAL PEAKING FACTORS

. Limiting the values of the PLANAR RADIAL PEAKING FACTORS-(Fxg) used in the
COLSS and CPCs to values equal to or. greater than the measured PLANAR RADIAL

PEAKING FACTORS (Fxg) provides assurance that the limits calculated by COLSS

and the CPCs remain valid. Data from the incore detectors are used for
determining the measured PLANAR RADIAL PEAKING FACTORS.- A minimum core power
at 20% of RATED THERMAL POWER is assumed in determining the PLANAR RADIAL -
PEAKING FACTORS. The 20% RATED THERMAL POWER threshold is due to the neutron
flux detector system being -inaccurate below 20% core power. Core noise level
at low power is too large to obtain usable detector readings. The periodic
surveillance requirements for determining the measured PLANAR RADIAL PEAKING
FACTORS provides assurance that the PLANAR RADIAL PEAKING FACTORS used in
COLSS and the CPCs remain valid throughout the fuel cycle. Determining the
measured PLANAR RADIAL PEAKING FACTORS after each fuel loading prior to
exceeding 70% of RATED THERMAL POYER provides additional assurance that the
. core: was properly loaded. ‘

3/4.2.3 .AZIMUTHAL POWER TILT - Tq )

. The limitations on the AZIMUTHAL POWER TILT are provided to ensure that
design safety margins are maintained. An AZIMUTHAL POWER TILT greater than
B=I0 is not expected and if it should occur, operation is restricted to only
those conditions required to identify the cause of the tilt. The tilt is
normally calculated by COLSS. - A minimum core power of 20X of RATED THERMAL
POWER is.assumed by the CPCs in its input to COLSS for calculation of
AZIMUTHAL POWER TILT. The 20% RATED THERMAL POWER threshold is due to the
neutron flux detector system being inaccurate below 20% core power. Core
noise level at low power is too large to obtain usable detector readings. The
surveillance requirements. specified when COLSS is out of service provide an
acceptable means of detecting the presence of a steady-state tilt. It is
necessary to explicitly account for power asymmetries because the radial
peaking factors used in the core power distribution calculations are based on
.an untilted power distribution.

Tl
W =t
22 n

~

The AZIMUTHAL POWER TILT is equal to (Pti]t{Puntilt)-l‘o where:

AZIMUTHAL POWER TILT is measured by assuming that the ratio of the power
at any core location in the presence of a tilt to the untilted power at the
location is of the form:

Ptilt/Punti1t =1+ Tq g cos (6 = &)
where: ) . .
Tq js the peak fractional tilt amplitude at the core periphery -
-:) " g is the radial normalizing factor .

© is the azimuthal core location
8o is the azimuthal core Jocation of maximum tilt

PALO VERDE - UNIT 1 B 3/4 2-2
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3/4.2.3 AZIMUTHAL POWER TILT - LA

e

LIMITING CONDITION FOR OPERATION

-
-

3.2.3 The AZIMUTHAL POWER TILT'(Tq) shall be less than or equal to the AZ%+&H%#H;-

- -~
ot - .

l:;mi{:S 3

-7 Q. The AZIMVTHAL Pow€ERr TILT Allowance vsed in the
- Core Protection Calecolators (CPC s)) and

,. . . ‘Fouowi;\g

b.l. The limit iw F;3urc, 3.2~1A with CoLSS in serrice, or
b.2. Tg L 0.10 with COLSS out of service.

APPLICABILITY: MODE 1 above 20% of RATED THERMAL POWER*.

ACTION:

~a. With the measured AZIMUTHAL POWER TILT determined to exceed the
AZIMUTHAL POWER TILT Allowance used in the CPCs bur—tess—them—er—ecust—
—to—6+36, within 2 hours either correct the power tilt or adjust the

/f"“””"”'f"\ AZIMUTHAL POWER TILT Allowance used in the CPCs to greater than or
the hmik in] equal to the measured value. .

Figurc 3'2~_1Ab.
with COLSSIn
service or 0.10
wigh COLSS ovt
of service.

Y
With the measured AZIMUTHAL POWER TILT determined to.exceed -6-=f+

1. Due to misalignment of either a part-length or full-length CEA,
within 30 minutes verify that the Core Operating Limit Supervisory
System (COLSS) (when COLSS is being used to monitor the core
power distribution per Specifications 4.2.1 and 4.2.4) is
detecting the CEA misalignment. ’

.2. Verify that the AZIMUTHAL POWER TILT is within iis limit within
2 hours after exceeding the 1imit or reduce THERMAL POWER to
less than 50% of RATED THERMAL POWER within the next 2 hours
and verify that the Variable Overpower Trip Setpoint has been
reduced as appropriate within the next & hours.

3. - ldentify and correct the cause of the out of limit condition
prior to increzsing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided thal
the AZIMUTHAL POWER TILT is verified within its limit &t least
once per hour for 12 hours or until verivied acceptabie at
05% or greater RATED THERMAL POWER.

*See Special Test Exception 3.10.2.

PALO VERDE - UNIT 2 3/4 2-3
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"POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS ' T

4.2.3.1 The provisjons of Specification 4.0.4 are not applicable.

its T
4,2.3.2 .The AZIMUTHAL POWER TILT shall be determined to be within-the-limits
above 203 of RATED THERMAL PQWER by: A
- ' n sSecrvice

a. Continuously monitoring the tilt with COLSS when the COLSS is-Sf<Racts:

- b. Calculating the tilt at least onca per 12 hours when the COLSS is
’ Saspepanter out of service.

c. Verifying at least once per 31 days, that the COLSS Azimuthal Tilt
Alarm is actuated at an AZIMUTHAL POWER TILT less than or equal to
the AZIMUTHAL POWER TILT Allowance used in the CPCs.

d. Using the incore detectors at least once per 31 EFPD to independently
confirm the validity of the COLSS calculated AZIMUTHAL POWER TILT.

PALO VERDE - UNIT 2 3/4 2-4
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FIGURE 3.2 — 1A
AZIMUTHAL POWER TILT LIMIT
- VS
THERMAL POWER
(COLSS IN SERVICE)
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POWER DISTRIBUTION LIMITS

BASES

-

3/4.2.2 PLANAR RADIAL PEAKING FAC!ORS ~
o Limiting tne vaiues of tne PLANAR RADIAL PEAKING FACTORS ( ) usad in the

COLSS and CPCs to values equa] to or greater than the measured °LANA< RADIAL
PEAKING FACTORS (ny) provides assurance that the limits calculated Sy COLSS

and the CPCs remain valid. Data from the incore detectors are used Tor
- determining the meazsured PLANAR RADIAL PEAKING FACTORS. A minimum csre nower
at 20% of RATED THERMAL POWER is assumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20% RATED THERMAL POWER thresHold is due to the neutron
flux detector system being inaccurate below 20% core power. Core noise level
at Jow power is too large to obtain usable detector readings. The periodic
surveillance requirements for determining the measured PLANAR RADIAL PSAKIN
FACTORS provides assurance that the PLANAR RADIAL PEAKING FACTORS usea in
COLSS and the CPCs remain valid throuohout the fuel cvcle., Determining tne
measured PLANAR RADIAL PEAKING FACTORS atter each fuel loading orior 3o
exceeding 70% of RATED THERMAL POWER provides additional assurance tnzt tne
core was properiy loaded. :

3/4.2.3 AZIMUTHAL POWER TILT - T,

The limitations on.the .AZIMUTHAL’ POW:R TILT .are provigea tc,ansure nat
TA yp o desigq savety margins aqe.@a!nta)neg An AZIMUTHAL POWER'TILT I greztar than
€ i £=2 is not expectad ahd if it shouid occur, operztion is restriciza 0 cnily &
in F.‘ue32#ﬂ those conditions required to identify the cause of the tilt. 7The iit is
“”%*i CoLss normally calcuiated by COLSS. A minimum core power of 2C% of XATEd THZXMAL

rn scvvvce -
er 0,10 wat

POWER is assumed by the CPCs in its input to COLSS vor caicu 1jetion of
AZIMUTHAL POWER TILT. The 20% RATED THERMAL POWER tnresnoid is aue =2

< S tne
Cct$§ outof neutron ilux deteczor system being inaccurata below 25i care pewer. CIore
Scrvice noise level at low power is too large to obtzin uszblie deizcicr readings. The
surveillance requiremen ts speciiied when COLSS is out of szrvice provide zn
.acceptzble mezns of detecting the presence of a stazey-stata tiil., It is
necassary to’ explicitly account ¥or power zsymmetries teczuse the ragial
peaking factors used in the core power o1s:rxou»1on c=|culazicns are 2zsac on

an untilted power distributicn.

The AZIMUTHAL POWER TILT is equzl to (P,,.,./Pun:_l )=1.0 wnere:

AZIMUTHAL POWER TILT is mezsured by assuming that the ratio oi tne power
at any core Jocztion in the presence of 2 tilt to the untilied jower zt in
location is of the form:

Peire/Puncing = 1+ Tq § €05 (@ = o)
where:

Tq is the peak frac:ionzl tilt ampiituce at the core seripnary

g is the radial normaiizing fzcior

@ is the zzimuthzl cocre locztion

Qo is the azimuthal cere locztion of maximum tilt
0 .
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a UTHE WER. TIL hce-
o gged\n;:l/ ‘ﬁHCofe« %rzg.chon Coleulabrs (€PCs),

) "POWER DISTRIBUTION LIMITS
( '3/4.2.3 AZIMUTHAL POWER TILT - T

a“dme liwik-n Figure- 3.1 with CoL8S

N service. ; ox
b2, Ta £ 010 with QOW

LIMITING CONDITION FOR OPERATION

-— A 7

(T ) shall be less than or equal to the AE%MH*H&&
e—eore—PrutEttTon—eaﬂtnrhftors—fepss;—4;9{kx*ﬂrjﬂ
- i

- =APPLICABILITY: MODE 1 above 20% of RATED THERMAL POWER*.

" ACTION:

a. With the measured AZIMUTHAL POWER TILT determined to exceed the
AZIMUTHAL POWER TILT Allowance used in the CPCs but—less-thanorequal
46-0-30; within 2 hours either correct the power tilt or adjust the
AZIMUTHAL POWER TILT Allowance used in the CPCs'to greater than or

equal to the measured value.

3.2.3 The AZIMUTHAL POWER T

e ——————

With the measured AZIMUTHAL POWER TILT determined to exceedtgg;ef-‘

RO Cxx;;s¢go%'
oG‘SJMfVlCQ" 1. Due to misalignment of either a part-length or full-length CEA,
within 30 minutes verify that the Core Operating Limit Superv1sory
( . System (COLSS) (when COLSS is being used to monitor the core

power distribution per Specifications 4.2.1 and 4.2.4) is
detecting the CEA misalignment.

2. Verify that the AZIMUTHAL POWER TILT is within its limit within
2 hours after exceeding the limit or reduce THERMAL POWER to
less than 50% of RATED THERMAL POWER within the next 2 hours
and verify that the Variable Overpower Trip Setpoint has been
reduced as appropriate within the next 4 hours.

3. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50X of RATED THERMAL POWER may proceed provided that
the AZIMUTHAL POWER TILT is verified within its limit at least
once per hour for 12 hours or until verified acceptable at
95% or greater RATED THERMAL .POWER.

*See Special Test Exception 3.10.2.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS .

4.2.3.1 The provisions of Specification 4.0.4 are not app]icap]e.

4.2.3.2 The AZIMUTHAL POWER TILT shall be determined to be within tbe-]%mits
above 20% of RATED THERMAL POWER by:

ICC.

- a. Continuously monitoring the tilt with COLSS when the COLSS is €H¥§&Hﬁﬂ5

.. b. Calcu]at1ng the tilt at Jeast once per 12 hours when the COLSS is
' ‘neperable: cut of secyice,

c. Ver1fy1ng at least once per 31 days, that the COLSS Azimuthal Tilt
Alarm is actuated at an AZIMUTHAL POWER TILT Tess than or equal to
the AZIMUTHAL POWER TILT Allowance used 1n the CPCs.

d. Using the incore detectors at least once per 31 EFPD to 1ndependent1y
confirm the va]1d1ty of the COLSS calculated AZIMUTHAL POWER TILT.
y
\
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POWER DISTRIBUTION LIMITS
( BASES

'3/4.2. é PLANAR RADIAL PEAKING FACTORS ’ .
Limiting the values of the PLANAR RADIAL PEAKING FACTORS (r ) used in the

.COLSS and CPCs to values equal to or greater than the measured PLANAR RADIAL -
"PEAKING FACTORS (ny) provides assurance that the limits ca1cu1ated by COLSS

and the CPCs remain valid. Data from the incore detectors are used for
determining the measured PLANAR RADIAL PEAKING FACTORS. A minimum core power
at 20% of RATED THERMAL POWER is assumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20% RATED THERMAL POWER threshold is due to the neutron
flux detector system being inaccurate below 20% core power. Core noise level
at low power is too large to obtain usable detector readings. The periodic
surveillance requirements for determining the measured PLANAR RADIAL PEAKING
FACTORS provides assurance that the PLANAR RADIAL PEAKING FACTORS used in
COLSS and the CPCs remain valid throughout the fuel cycle. Determining the
measured PLANAR RADIAL PEAKING FACTORS after each fuel loading prior to
exceeding 70% of RATED THERMAL POWER provides additional assurance that the
core was properly loaded.

3/4.2.3 AZIMUTHAL POWER TILT - Tq

The limitations on the AZIMUTHAL POWER TILT are provided to ensure that
design safety margins are maintained. An AZIMUTHAL POWER TILT greater than
riﬁﬂﬁg1s .not expected and if it should occur, operatxon is restricted to only

those conditions required to 1dent1fy the cause oF the tilt. The tilt is
norna11y calculated by COLSS. A minimum core power of 20% of RATED THERMAL
POWER is assumed by the CPCs in its input to COLSS for calculation of
AZIMUTHAL POWER TILY. The 20% RATED THERMAL POWER threshold is due to the
neutron flux detector system being inaccurate below 20% core power. Core
noise level at low power is too large to obtain usable detector readings. The
surveillance requirements specified when COLSS is out of service provide an
acceptable means of detecting the presence of a steady-state tilt. It is
necessary to explicitly account for power asymmetries because the radial
peaking factors used in the core power distribution calculations are based on
an untilted power distribution.

The AZIMUTHAL POWER TILT is equal to (Pt1lt unt1lt>-1 0 where:

AZIMUTHAL POWER TILT is measured by assuming that the ratio of the power
at any core location in the presence of a tilt to the untilted power at the
location is of the form:

Pti]t/Pdnti]t =1 +_Tq g cos (8 - 8)
where:

Tq is the peak fractional tilt amplitude at the core periphery
(;; g is the radial normalizing factor

® is the azimuthal core location
Qo is the azimuthal core location of maximum tilt
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