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3.2.3 The AZIMUTHAL POMER TILT (T ) shall e less than or equal to the~UVHAt.
q

PONER'P-PCT~WTTTAA~se~gnt-.A 6=0Pe P-rotectiorrCr1r OIatars-(0 CPs) 'FCP Ik>~<
QfhWl&5 ',

APPLICABILITY: MODE 1 above 20K of RATED THERMAL POWER~.

ACTION:

a.

'Pa~e. 3~-lh ~~~

enJ',M 0 b.
CO~ uvi-

t IC"gt C.Q.

Mith the measured AZIMUTHAL POWER TILT determined to exceed the
Allll TIIAL P All TILT All I I P A tl
.50-e:~ 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.

With the measured AZIMUTHAL POMER TILT determined to exceed

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.

3.

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

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

See Special Test Except'ion 3.10.2.

PALO VERDE - UNIT 1 3/4 2-3 AHEHOMEHT HO. 27
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POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.
hs

4'.2.3.2 The AZIMUTHAL POWER TILT shall be determined to be within~ limit+
above 20K of RATED THERMAL POWER by:

w,Set VlMi
a. Continuously monitoring the tilt with COLSS when the COLSS is QP8%8t&.

b. Calculating the tilt at least once per 12 hours when the COLSS is

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 inco're 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



FIGURE 3.2 —1A
AZIMUTHALPOWER TILT LIMIT

VS
THERMAL POWER

(COLSS IN SERVICE)
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3/4.2.2 PLANAR RADIAL PEAKING FACTORS

xyLimiting the values of the PLANAR RADIAL PEAKING FACTORS. (F ) used in the

COLSS and CPCs to values equal to or. greater than the measured PLANAR RADIAL

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

and the CPCs rema'in valid. Data from the incore detectors are used for
determining the measured PLANAR RADIAL PEAKING FACTORS.- A minimum core power
at 20K of RATED THERMAL POWER is assumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20K RATED THERMAL POWER threshold is due to the neutron
flux detector system being inaccurate below 20X 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 70K of RATED THERMAL POWER provides additional assurance that the

~ core was properly loaded.

3/4.2.3 AZIMUTHAL POWER TILT - T

The limitations on the AZIMUTHALPOWER TILT are provided to ensure that
design safety margins are maintained. An AZIMUTHAL POWER TILT greater than
'6gP 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 20K of RATED THERMAL

POWER is assumed by the CPCs in its input to COLSS for calculation of
AZIMUTHAL POWER TILT. The 20K RATED .THERMAL POWER threshold is due to the
neutron flux detector system being inaccurate below 20K 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 AZIMUTHALPOWER TILT is equal to (Pt-lt/P t. )-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:

P . /P . = 1 + T g cos (8 Bo)tilt unti1t q

where:

is the peak fractional tilt amplitude at the core periphery
q

g is the radial normal izi ng factor r

8 is the azimuthal core location

e, is the azimuthal core location of maximum tilt

PALO'ERDE " UNIT 1 B 3/4 2"2
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2. 3 AZIMUTHAL POWER TILT " T

LIMITING CONDITION FOR OPERATION
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COLS'PPLICABILITY:

MODE 1 above 20~ of RATED THERMAL POWER~.

ACTION:

eC I;mt 'I

Figure 3.Z-/A

<|ah Coi~S- n

SE fdic CC, cET Oe l0
Lui+ $0L55 o*
oP se<v> cz.

Mith the measured A1EAIEETHAL POEiEiE TILT determined to.exes„d ~
Due to misalignment of either a part-length or full-lena h CEA,

within 30 minutes verify that the Core Operating Limit Supe. visory
Sys em (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.

With the measured AZIMUTHAL POWER TILT determined to exceed the
AZIMUTHAL POMER TILT Allowance used in he CPCs~~, within 2 hours either correc the po~er tilt or adjust the
AZIMUTHAL POWER TILT Allowance used in the CPCs to greater 'than or
eaual to the measured value.

.2 ~

3

Verify that the AZ MUTHAL POMER TILT is within its limit wi hin
2 hours after exceeding the limit or reduce THERMAL POWER to
less than 50'. of RATED THERMAL POMER within the next 2 hours
and verify that the Variable Overpowe. Trip Setpoint has been

reduced as appropriate within the next 4 hours.

Identify and correc the cause of the out os limit concition
prior .o increasing THERMAL POWER; subsequent POWER OP=RA,ION

above 50~ of RAT"D THER?<AL POM R may proceed provided that
the AZIMUTHAL POWER T:LT is veri ied wi-hin its limit at least
once per hour for 12 hours or until verified acceptable a~
9"" or greater RATED THERMAL POWER.

"See Special Test, Exception 3.'0.2.

PALO VERDE - UNsT 2 3/4 2-3
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REOUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.
its

4.2.3.2 The AZIMUTHAL POWER TILT shall be determined to be within~limits
above 20~ of RATED THERMAL POWFR by:

;~ ocr v iC C.

b. Calculating the tilt at least once per 12 hours when the COLSS is

c. Verifying at least once per 31 days, that the COLSS Azimuthal Tilt
Alarm is ac-uated 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

AZIMUTHALPOWER TILT LIMIT
vs

THERMAL POWER
(coLss IN sERvIcE)
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3/<.2.2 PLANAR RADIAL PEAKING FACTORS

Limiting tne va!ues or tne PLANAR RADIAL PEAKING FACTORS (F ) used '.n thexy
COLSS and CPCs to values equal to or greater than the measured PLANAR RAD'AL

PEAKIHG FACTORS (F ) provides assurance that the limits calculated '=y COLSS
xy

and the C?Cs remain valid. Data from the incore detec ors are used -.cr
determining the measured P<ANAR RADIAL P AKING FACTORS. A minimum c"re cower
at 20lo OT RATED TH RMAL POWER ls assumed ln determining the PLAi'AR RADIAL
PEAKIHG FACTORS. The 20~ RATED THERMAL POWER threshold is due to the neuiron
flux detector system being inaccurate below 20,. core power. Core noise level
at low power is too larce to obtain usable detec.or 'readings. The periodic
surveillance requirements for deternining the measured PLANAR RADIAL PEAK:."G
FACTORS provides assurance that the PLANAR RAOiAL PEAKING FACTORS usea in
COLSS and the CPCs remain valid throvahout the fuel cycle.. Oete.minina tne
measured PIAHAR RADIAL PEAKIHG FACTORS afte'r each fuel loadina prior:c
exc eding 70 of RATED THERMAL POWER provides'dditional assurance t.".at tne
core was properly loaded.

3/4. 2. 3 AZIMUTHAL POQER TiLT - 7„'

The limi ations on, the „AZ:<!UTHAL POMER,.TiLT,are orovi.aea "„ensure
design safety marains are maintained. An AZIMUTHAL POME?'TiLT "rea-a. than

is not expected ahd if i . should occ r, ooeration is restr;c:aa :o cn.y
those conditions reavired to identify the cause of the til-. The ='.:-. is
normally calculated by COLSS. A minimum core power of 2C,. o- ?ATED '-:=.=,MAL

POMER is assumed bv the C. Cs in i-'s inout to COLSS icr caic lation o-
AZIMUTHAL POWER TILT. The 20„ RATED TH"".,MAL POWER nresno<d is aue tc tne
neutron flux detector system beina inaccurate below 2G.. c"re pc-er. =re
noise level at low power is too larae to obtain usable ae =" c eaa. ~ as. The
surveillance requiremen.s specified when COLSS is out c se. vic provide an
,acceptable means of de ec ,ng the presence of a steaay-s-a:a -.;" .. is
necessary to'explic tly ac"cunt ,or power asvmime ries beca 'sa -..'".e raciaI
peaking fac.ors used in the core power dis-ribution calcula-icns are: ase" on
an un.ilted power dis-ribvticn.

The AZI~!U HAL POME? TiLT is eav-1 to (P:,./P,: .)-'-.0 where:
I ll 4 i+I i

AL'<MU I HAL POMER TILT is measured bv assumina tha-:he ra:ic oi -ne pc«e.
at any core location in the presence cf a til tc the un-il'ec ".ower at -.-.e
location is of the forn:

P .l./P .1. = 1 + T g cos (8 - eo)ti 1 t unti 1 t
where:

T i s ihe peak frac=i ona1 -il --oi-'" ~ -- -'le -""e "~"'""~ry

g is the racial normali=ino fac=cr

0 is the azimuthal ccrc loca-ion

eo is the azimuthal c"re loca ;on of maximum til

PALO VERDE - U>giQ N I QjQ LI~Pi+2%~ ( U 5P Q
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POWER DISTRIBUTION LIMITS

3I4.2.3 AZIMUTHAL POWER TILT " T
q

LIMITING CONDITION FOR OPERATION

~, The. ~Q~g'Pg~-AL7 Ft//~~
URd in %e, Co 9~,> Cal~u.labvs (<Pc ),
OnA li&j+"1g Fig~ 3.Z-/0 mWi

COLS'l,

i~ service.j o~
b.z, ~y ~ 0 ~O u H$ CSL6S ou+ o$ saint'm.

3.2.3 The AZIMUTHAL POMER T (T ) shall be less than or equal to the AR&l&HAt
owa

lint-: APPLICABILITY: NODE 1 above 20K of RATED THERMAL POMER".

ACTION:

a. With the measured AZIMUTHAL POMER TILT determined to exceed the
AZIMUTHAL POMER TILT Allowance used in the CPCs
4e-0-:16-, within 2 hours either correct the power tilt or adjust the
AZIMUTHAL POMER TILT Allowance used in the CPCs to greater than or
equal to the measured value.

b. Mith the measured AZIMUTHAL POMER TILT determined to exceed ~6—.
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.
P

Verify that the AZIMUTHAL POMER TILT is within its limit within
2 hours after exceeding the limit or reduce THERMAl. POMER to
less than 50K of RATED THERMAL POMER'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; subs'equent POWER OPERATION
above 50K 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
95K or greater RATED THERMAL .POWER.

"See Special Test Exception 3. 10.2.

PALO VERDE - UNIT 3
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~ POWER DISTRIBUTION LIMITS

SURVEILLANCE RE UIREHENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable. k
4.2.3.2 The AZIMUTHAL POWER TILT shall be determined to be within ~ limit5
above 20K of RATED THERMAL POWER by:

iri~ice.
a. Continuously monitoring the tilt with COLSS when the COLSS is 8PBRBtE;

b. Calculating the tilt at least once per 12 hours when the COLSS is
P

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 Allo~ance used in the CPCs.

Using the incore detectors at least once per 31 EFPO to independently
confirm the validity of the COLSS calculated AZIMUTHAL POWER TILT.
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FIGURE 3.2 —1A
AZIMUTHALPOWER TILT LIMIT

VS
THERMAL POWER

(COLSS IN SERVICE)
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3/4.2.2 PLANAR RADIAL PEAKING FACTORS
Limiting the values of the PLANAR RADIAL PEAKING FACTORS (F ) used in the

xy
COLSS and CPCs to values equal to or greater than the measured PLANAR RADIAL

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

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 20K of RATED THERMAL POMER is assumed in determining the PLANAR RADIAL
PEAKING FACTORS. The 20K RATED THERMAL POMER threshold is due 'to the neutron
flux detector system being inaccurate below 20K 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 70K of RATED THERMAL POWER provides additional assurance that the
core was properly loaded.

3/4.2.3 AZIMUTHAL POMER TILT " T

The limitations on the AZIMUTHAL POMER TILT are provided to ensure that
~

~ ~

~

~desi n safety margins, are maintained. An AZIMUTHAL POWER TILT greater than
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 20K of RATED THERHAL
POWER is assumed by the CPCs in its input to COLSS for calculation of
AZIMUTHAL POWER TILT. The 20K RATED THERMAL POWER threshold is due to the
neutron flux detector system being inaccurate below 20K 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 (P .1 /P . )-1.0 ~here:ti 1 t until t
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:

Pt. /P .1 = 1 + T g cos (e - e }

where:

T is the peak fractional tilt amplitude at the core periphery
r

g is the radial normalizing factor

8 is the azimuthal core location

eo is the azimuthal core location of maximum tilt
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