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Boric Acid Addition Tank Volume and
Concentration Vs RCJ Average
Temperature -- ANO-1, Cycle 8

Figure 3.2-1
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6. If a control rod in the regulating or axial power shaping
groups is declared inoperable per Specification 4.7.1.2
operation above 60 percent of the thermal power allowable
fer the reactor coolant pump combination may continue
provided the rods in the group are positioned such that
the rod that was declared inoperable is contained within
allowable group average position limits of Specification
4.7.1.2 and the withdrawal limits of Specificatior

- 3.5.2.5.3.

3.5.2.3 The worth of single inserted control rods during criticality
are limited by the restrictions of Specification 3.1.3.5 and
the Control Rod Position Limits defined in Specification
3.5.2.8.

3.5.2.4 Quadrant tilt:

) T Except for physics tests, if quadrant tilt exceeds 3.1%,
reduce power so as not to exceed the allowable power level
for the existing reactor coolant pump combination less at
least 2% for each 1% tilt in excess of 3.1%.

2. Within a period of 4 hours, the quadrant power tilt shall
be reduced to less than 3.1% except for physics tests, or
the following adjustments in setpoints and limits shall be
made:

a. The protection system maximum allowable setpoints
(Figure 2.3-2) shall be reduced 2% in power for each
1% tilt.

b. The control rod group and APSR withdrawal limits
shall be reduced 2% in power for each 1% tilt in
excess of 3.1%.

c. The operational imbalance limits shall be reduced 2%
in power for each 1¥ tilt in excess of 3.1%.

3. If quadrant tilt is in excess of 25%, except for physics
tests or diagnosiic testing, the reactor will be placed in
the hot shutdown condition. Diagnostic testing during
power operation with a quadrant power tilt is permitted
provided the thermal power allowable for the reactor
coolant pump combination is restricted as stated in
3.5.2.4.1 above.

4. Quadrart tilt shall be monitored on a minimum frequency of

once every two hours during power operation above 15% of
rated power.

Amendment No. 8, 21, 31, 42, 92 47



3. Except for physics tests or exercising control rods, (a)
the control rod withdrawal limits are specified on Figures
3.5.2-1(A-D), 3.5.2-2(A-D), and 3.5.2-3(A-D) for 4, 3 and |
2 pump operation respectively; and (b) the axial power
shaping control rod withdrawal limits are specified on
Figure 3.5.2-6(A-D). If any of these control rod position |
limits are exceeded, corrective measures shall be taken
immediately to achieve an acceptable control roa position.
Acceptable control rod positions shall be attained within
4 hours.

l

3.9. 2.6 Reactor Power Imbalance shall be monitored on a frequency not
to exceed 2 hours during power operation above 40% rated power.
Except for physics tests, imbalance shall be maintained within
the envelope defined by Figure 3.5.2-4(A-D). If the imbalance
is not within the envelope defined by Figure 3.5.2-4(A-D).
corrective measures shall be taken to achieve an acceptable
imbalance. If an acceptable imbalance is not achieved within 4
hours, reactor power shall be reduced until imbalance limits
are met.

3.5.2.7 The control rod drive patch panels shall be locked at all times
with limited access to be authorized by the Superintendent.

Bases

The power-imbalance envelope defined in Figure 3.5.2-4(A-D) is based on (1) |
LOCA analyses which have defined the maximum linear heat rate (see Figure
3.5.2-5), such that the maximum cladding temperature will not exceed the

Final Acceptance Criteria and (2) the Protective System Maximum Allowable
Setpoints (Figure 2.3-2). Corrective measures will be taken immediately
should the indicated guadrant tilt, rod position, or imbalance be outside
their specified boundaries. Operation in a situation that would cause the
Final Acceptance Criteria to be approached should a LOCA occur is highly
improbable because all of the power aistribution parameters (quadrant tilt,
rod position, and imbalance) must be at their limits while

Amendment No. 8, 21, 21, 43, 82, 48
92



Rod Position Setpoints for 4-Pump Operation
From 0 to 25+10/-0 EFPD -- ANO-1 Cycle 8

Figure 3.5.2-1A
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Rod Position Setpoints for 4-Pump Operation
From 25+10/-0 to 200+ 10 EFPD ANO-1 Cycle 8

Figure 3.5.2-1B

110
(300,102)
(198,102) (266.5,102)
100p=
a0 p= (266.5,90)
SHUTDOWN MARGIN LIMIT
sor- (257.5,78)
OPERATION
i 70~ RESTRICTED
= 6ol OPERATION IN
o THIS REGION IS
:‘ NOT ALLOWED
o 0-
- 5 (130.5,48) (176.5,48)
’g: 40p=
3 PERMISSIBLE
- k. OPERATING
30 REGION
20}=
10 (67.5,13)
)
0 1 1 1 1 1 1 1 1 [ 1 I 1 i
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

0 20 40 60

0 20 40 60 80 100
v 1 L § & J
Grouo 7
0 20 40 60 80 100
- L L o 1 |
Group 6
80 100

Group 5

Amendment No.

Rod Index, % WD

48c¢



110

100

Rod Position Setpoints for 4-Pump Operation
From 200+10 to 380+10 EFPD -- ANO-i Cycle 8
Figure 3.5.2-1C
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Power, % of 2658 MWt

Rod Position Setpoints for 4-Pump Operation
After 380+10 EFPD -- ANC-1 Cycle 8

Figure 3.5.2-1D
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Rod Position Setpoints for 3-Pump Qperation
From G to 25+10/-0 EFPD -- ANO-1 Cycle 8

Figure 3.5.2-2A
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Rod Positior Setpoints for 3-Pump Operation
From 25+10/<0 to 200+10 EFPD -- ANO-1 Cycle 8

Figure 3.5.2-28B
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Power, % of 2568 MWt

Rod Position Setpoints for 3-Pump Operaticn
From 200+10 to 380+10 EFPD -- ANO-1 Cycie &

Figure 2.5.2-2C
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Rod Position Setpoints for 3-Pump Operation
After 380+10 EFPD -- ANO-1 Cycle 8

Figure 3.5.2-2D
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Rod Position Setpoints for 2-Pump Operation
Frem 0 to 25+10/-0 EFPD -- ANO-1 Cycle 8

Figure 3.5.2-3A
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Power, % of 2568 MWL

Rod Position Setpoints for 2-Pump Odperation
From 25+10/-0 to 200+10 EFPD -= ANO-1 Cycle 8

Figure 3.%.7-30

119 xs ‘_1

100 -
sl
80 b
w6l
50

. ;EGC-":,E)z,
0 OPERATION IN THIS TN TR

REGION IS NOT MARGIH

40 p~ ALLOWED LINIi”’,

FERMYSHTRLE
07 =R8% NG
RLCIOR

\
i s ..\Lap & -&-u--io.w-‘nf. .zw—M J‘I’t*J
0 20 40 60 80 100 179 (4L ‘50 160 200 e WG W ¥Ry MW

4

0 o 40 W G0 1@
h~ B TONTRR R :))‘- - -\,{---.r\v ‘.- ..j-q‘.‘.e)
-;fv"'." A l\'
# z0 @ 5 3n 1
a!‘( t..:J v
0 20 40 60 80 100 y R
e A i 1 3 w3 Txped, R &

Group S

Arendment No. s



r —— T W T o ———— . T | W——— ——

L.

e gy

¥

i g V—

-

P 1cCIRi ¢
FERMIOO1IDLE
-

v TS ’ ~
) ,‘!’ Vige “'ﬂ-'n“.“‘l
(Cye.9) ..,..-‘-«" g 5 =G TON
3 L . i
.-":..‘.l'-‘—““‘ /
t : ¢
a.«-J i — S N ‘«-L - e - -—.—1—-
10 £ 1 ' 1630 g

- \J “v o g s L A | 9

¥
\
|
r.
\
b

.

»
Oty
/

20 80 &0 ¢ 30

L-‘-ﬁ-'—-- ‘«’t—.-—45- —-L«— “—--\J

WOLpD 9

:-l_:!‘_(-j name




Power, % of 2568 MWt

Rod Position Setpoints for 2-Pump Operation
After 380+10 EFPD -~ ANO-1 Cycle 8

Figure 3.5.2-3D

110
100 P~
90 =
80 P
70 p=
60 P
{268.2,52)(300,52)
50 - {237.7,52)
' 253.5,44
40 b OPERATION IN THIS SHUTOOUN WARGIN LINIT v ion (253.5,44)
REGION IS NOT RESTRICTE! (253.5,38)
ALLOWED
30 =
(156.2,24)
i ' (176.5,22
20 b 3 )
PERMISSIBLE
OPERATING
10 = (0,2.9)
(80.5,6.5) REGION
0 1 1 I8 1 1 | 1 8 1 § 1 3 | ]
0 20 40 60 8C 100 120 140 160 180 200 220 240 260 280 200
o 20 40 60 80 100
i 1 ] L 1 g
Group 7
0 20 40 60 80 100
R 1 i A4 | |
: Group A
0 20 40 60 80 100 =
" 2 M 2 : ) Rod Index, % WD
Group 5
Ame. dment No. 43m



Operational Power Imbalance Setpoints for Operation
From 0 to 25+10/-0 EFPD -- ANO-1, Cycle &

Fiqure 3.5.2-4A
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Amendment No.

Operational Power Imbalance Setpoints for Operation
From 25+10/-0 to 200+10 £EFPD -- ANO-1, Cycle 8

Figure 3.5.2-48
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Amendment No.

Operational Power Imbalance Setpoints for Operation
From 200+10 to 380+10 EFPD -- ANO-1, Cycle 8

Figure 3.5.2-4C
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Operational Powe: Imbalance Setpoints for Operation
After 380+10 EFPD -~ ANO-1, Cycle 8

Figure 3.5.2-4D
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LOCA Limited Maximum Allowable
Linear Heat Rate

Figure 3.5.2-5
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APSR Position Setpoints
From 0 to 25+10/-0 EFPD

Figure 3.5.2-6A
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Amendment No.

Power, % of 2568 MWt
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APSR Position Setpoints for Operation
From 25+10/-0 to 200+10 EFPD -- ANO-1, Cycle 8

Figure 3.5.2-6B
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APSE Position Setpoints For Operation
From 200+10 to 380+10 EFPD -- ANO-1, Cycle 8

Figure 3.5.2-6C
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APSR Position Setpoints for Operation After
380 + 10 EFPD -- ANO-1, Cycle 8

Figure 3.5.2-6D
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4.7 REACTOR CONTROL ROD SYSTEM TESTS

4.7.1 Control Rod Drive System Functional Tests

Applicability

Applies to the surveillance of the control rod system.
Objective
To assure operability of the control rod system.

Specification

4.7.1.1 The control rod trip insertion time shall be measured for each
control rod at either full flow or no flow conditions following
each refueling outage prior to return to power. The maximum
control rod trip insertion time for an operable control rod
drive mechanism, except for the Axial Power Shaping Rods
(APSRs), from the fully withdrawn position to 3/4 insertion
(104 inches travel) shall not exceed 1.66 seconds at reactor
coolant full flow conditions or 1.20 seconds for no flow
conditions. For the APSRs it shall be demonstrated that loss
of power will not cause rod movement. If the trip insertion
time above is not met, the rod shall be declared inoperabie.

4.7.1.2 If a control rod is misaligned with its group average by more
than an indicated nine (3) inches, the rod shall be declared
inoperable and the limits of Specification 3.5.2.2 shall apply.
The rod with the greatest misalignment shall be evaluated
first. The position of a rod declared inoperable due to
misalignment shall not be included in computing the average
position of the group for determining the operability of rods
with lesser misalignments.

4.7.1.3 If a control rod cannot be exercised, or if it cannot be
located with absolute or relative position indications or in or
out 1imit lights, the rod shall be declared to be inoperable.

Base:

The control rod trip insertion time is the total elapsed time from power
interruption at the control rod drive breakers until the control rod has
completed 104 inches of travel from the fully withdrawn position. The
specified trip time is based upon the safety analysis in FSAR, Section 14.

Each control rod drive mechanism shall be exercised by a movement
approximately two (2) inches of travel every two (2) weeks. This
requirement shall apply to either a partial or fully withdrawn control rod
at reactor operating conditions. Exercising the drive mechanisms in this
manner provides assurance of reliability of the mechanisms.

A rod is considered inoperable if it cannot be exercised, if the trip
insertion time is greater than the specified allowable time, or if the rod
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