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PNPS T 1.1 __REACTOR PR N SYSTEM M) INSTRUMENT
Operable Inst. | | . Modes in Which Function |
Channels per Trip Function . Tnp Level Setung . Action m
Trip System (1) j Refuel  Startup/Mot Run 1
Minimum|Avail. | | | l Standby | i
i ! : ’ 5 |
1 L | Mode Switch in Shutdown | | Xtn | X | B } A
1 1| Manual Scram | § xn | X I x| A
| | | | | | |
RM | | | |
3 | 4 i High Flux | <120/125 of full scale X(7) X L5 | A
3 | 4 inoperative | X7 X L A
; 1 i '
| . APRM | | |
2 .3 | High Flux a (15) n 17 X AorB
2 .3 | Inoperative ! (13) g X(7) X(9) X | AorB
2 { 3 . High Flux (15%) | <15% of Design Power 1 X7 | X (16) l AorB
2 \ 2 ; High Reactor Pressure . <1063.5 psig | X(10) : X | X | A
| | { | |
2 2| High Drywell Pressure | <2.22 psig X8 | X8 X i A
\ | I {
2 * 2 | Reactor Low Water Level | >11.6 In. Indicated Level X100 | X x | a
H | |
[ | SDIV High Water Level: - <38 Gallons X2nn | X X | A
2 ’: 2 ~ East ? { |
2 ‘ 2 } West | | |
| | ! | }
a 4 | Main Steam Line | | | 1
i | Isolation Valve Closuie i <10% Valve Closure | X(3116) X(3)(6) X6  AorC
2 I 2 ' Turbine Control Valve E > 150 psig Controt Oil l : |
; Fast Closure Pressure at ! {
| | | Aossiren futey Xi4) | Xi4) | X4 | AorD
g ! ! ; .
4 ! 4 l Turbine Stop Valve | <10% Valve Closure ; X{4) L Xi4) | X(4) ’ AorD
i Ciosure | i | l
Amendment No. 158, 42,-86,82-3117, 123,147,161, 162, 1b4 164 3/4.1-2



NOTES FOR TABLE 3. 1.1 (Cont)

2.

NN aw

10.
1
12.

14

15.

16.

17

13.

Permissible to bypass, with control rod block, for reactor protection system reset in refuel and
shutdown positions of the reactor mode switch.

Permissible to bypass when reactor pressure is <576 psig.

Permissible to bypass when turbine first stage pressure is less than < 112 psig.

IRM's are bypassed whien APRM's are onscale and the reactor mode switch is in the run position.

The design permuts closure of any two lines without a scram being initiated.

When the reactor mode switch 1s in the Refuel position. the reactor vessel head is removed, and control
rods are wnserted in all core ceils containing one or more fuel assemblies, these scram functions are not
required.

Not required to be operable when primary containment integrity 1s not required.

Not required while performing low power physics tests at atmospheric pressure during or after
refueling at power levels not to exceed 5§ MW(t).

Not required to be operable when the reactor pressure vessel head is not bolted to the vessel.

Deleted

Deleted

An APRM will be considered inoperable if there are less than 2 LPRM inputs per level or there is less
than 50% of the normal complement of LPRM's to an APRM.

Deleted

The APRM high flux trip level setting shall be as specified in the CORE OPERATING LIMITS
REPORT, but shall in no case exceed 120% of rated thermal power.

The APRM (15%) high flux scram is bypassed when in the run mode

The APRM flow biased high flux scram is bypassed when in the refuel or startup/hot standby modes.
Deleted.

Amendment No 645274286 H7-H8 433447 454452454 3/4.1-4



Yrio .
APRM Upscale (Flow Biased)
APRM Upscale

APRM Inoperative

APRM Downscale

Rod Block Maonitor
{Power Dependent)

Rod Block Monitor
Inoperative

Rod Bilock Monitor
Downscale

IRM Downscale
IRM Detector not in
Startup Position
IRM Upscale

IRM Inoperative

Cperabie Channels

Minimum | Available

4

4

r

F

6

6

n

Amendment No. 38271 42 88 72 78 116,128 138 147

PNPS
TABLE 3.2C1

THAT

ROD K
Required
0 ionel Condis
Run
Startup/Refual
Run/Startup/Refuel

Run

Run, with imiting control rod
pattern, and reactor power > LPSP

Run, with limiting controi rod
pattern, and reactor power > LPSP
Run, with limiting control rod
pattern, and reactor power > LPSP

Startup/Refuel, except trip is
bypassed when IRM is on its lowest range

Startup/Refuel, trip is bypassed
when mode switch is placed in run

Startup/Refuel

Startup/Refuel

Notes
m
{11(6)
(1)i6)
n

(2)(5)

12)(5)

(2)(5)

{116)

(1)16)

(1)(6)

(1)i6)

3/4.2-19



PNPS
TABLE 3.2.C.1 (Cont)

TR TA TIA D

Operable Instrument Channels

per Trip Function Required
Trip Functien M:inimum | Available Qperational Conditions Notes
SRM Detector not in 3 4 Startup/Refuel, except trip is bypassed {(1}{4){6)
Startup Position when SRM count rate is > 100

counts/second or IRMs on Range 3 or above

3SRM Downscale 3 4 Startup/Refuel, except trip is bypassed {1){4)(6)
when IRMs on Range 3 or above

SRM Upscale 3 4 Startup/Refuel, except trip is by- (11{4)6)
passed when the IRM range switches
are on Range 8 or above

SRM Inoperative 3 4 Startup/Refuel, except trip is by- L1146}
passed when the IRM range switchas
are on Range 8 or above

Scram Discharge 2 2 Run/Startup/Refuel {31(6)
Instrument Volume Water

Level - High

Scram Discharge 1 1 Refuel/Shutdown (3)1(6)
Instrument Volume-Scram

Tnp Bypassed

Amendment No. 438, 144 368 /4.2-20




NOTES FOR TABLE 3.2.C-1
1. With the number of operable channels:

a. One less than required by the minimum operable channels per trip
function requirement, restore an inoperable channel to operable
status within 7 days or place an inoperable channel in the tripped
condition within the next hour.

b. Two or more less than required by the minimum operable channels
per trip function reguirement, place at least one inoperable
channel in the tripped condition within one hour.

2. a. With one RBM Channel inoperable:

(1) restore the inoperable RBM channel to operable status within
24 hours; otherwise place one rod block monitor channel in
the tripped condition within the next hour, and;

(2) prior to control rod withdrawal, perform an instrument
function test of the operable RBM channel.

b. With both RBM channels inoperable, place at least one inoperable
rod block monitor channel in the tripped condition within one
hour.

3. If the number of operable channels is less than required by the minimum

operable channels per trip function requirement, place the inoperable
channel ir the tripped condition within one hour.

& SRM operability requirements during core alterations are given in
Technical Specification 3.10.

5. RBM operability is required in the run mode in the presence of a
limiting rod pattern with reactor power greater than the RBM low power
setpoint (LPSP). A limiting rod pattern exists when:

MCPR < 1.40 for reactor power 2 90%
MCPR < 1.70 for reactor power < 90%
The allowable value for the LPSP is S 29% of rated core thermal power.
6. When the reactor mode switch is in the Refuel position, the reactor
vessel head is removed, and control rods are inserted in all core cells

containing one or more fuel assemblies, these Rod Block functions are
not required.

Amendment No. 523 —42—65—33

~
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LIMITING CONDITIONS FPOR OPERATION SURVEILLANCE REQUIREMENTS
3.4  STANDBY LIQUID CONTROL SYSTEM
Specification:
Two SLC subsystems shall be
OPERABLE .

Aonlicabilicy:
Run and Startup MODES

. . ith 1 bl
Equipment

A.

Revieid

With concentration of boron in
solution not within limits but
> B%, restore concentration of
boron in solution to within
limits within 72 hours AND 10
days from discovery of failure
to meet the LCO.

With one SLC subsystem
inoperable for reasons other
than Condition A, restore SLC
subsystem to OPERABLE status
within 7 days AND 10 days from
discovery of failure to meet
the LCO.

With two SLC subsystems
inoperable for reasons other
than Condition A, restore one
SLC subsystem tc OPERABLE
status within 8 hours.

Required Action and associated
Completion Time not met, be in
Hot Shutdown within 12 hours.

Amendment No. 3625345

STANDBY LIQUID CONTROL SYSTEM

. When tested as specified in 3.13

verify that each pump delivers
at least 39 GPM against a system
head of 1275 psig.

. Manually initiate one of the

Standkby Liquid Control System
loops and pump demineralized
water into the reactor vessel
every 24 months on a STAGGERED
TEST BASIS.

. Verify continuity of explosive

charge every 31 days.

. Verify available volume of

sodium pentaborate solution is
within the limits of Figure 3.4-
1 or 2 4000 gallons every 24
hours.

. Verify temperature of sodium

pentaborate solution is
> 48°F every 24 hours.

. Verify the concentration of

boron in solution is S 9.22 %
weight and within the limits of
Figure 3.4-1 every 31 days;

Once within 24 hours after water
or boron is added to solution;

AND

Once within 24 hours after
solution temperature is restored
to > 48° F.

. Verify sodium pentaborate

enrichment is 2 54.5 atom
percent B-10 prior to addition
to SLC tank.

Verify all heat traced piping
between storage tank and pump
suction is unblocked every 24
months .

Once within 24 hours after
solution temperature is restored
to > 48° F.

. Verify temperature of pump

suction piping is > 48 F every
24 hours.

3/4.4-1



% Sodium Pentaborste

Weight

Amendment 162

PNPS

FIGURE 3.4-1
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BASES :
3/4.4 STANDBY LIQUID CONTROL SYSTEM
Background

The design objective of the standby liquid control system is to provide the
capability of bringing the reactor from full power to a ccld, xenon-free shutdown
condition assuming that none of the withdrawn control rods can be inserted. The

Standby Liquid Control system satisfies 10 CFR 50.62, “Anticipated Transients
Without Scram (ATWS)".

The SLC System consists of a boron solution storage tank, two positive displacement
pumps, two explusive valves that are provided in parallel for redundancy, and
associated piping and valves used to transfer borated water from the storage tank to
the reactor pressure vessel (RPV). The borated solution is discharged near the
bottom of the core shroud, where it then mixes with the cooling water rising through
the core. A smaller tank containing demineralized water is provided for testing
purposes.

Applicable Safety Analysis

The requirements for SLC capability to shutdown the reactor are identified via the
station Nuclear Safety Operational Analysis (Appendix G to the FSAR, Special Event
45 - Shutdown Without Control Rods) . If no more than one operable control rod is
withdrawn, the basic shutdown reactivity requirement for the core is satisfied and
the Standby Liquid Control system is not regquired.

The SLC System is used in the event that enough control rods cannot be inserted to
accomplish shutdown and cooldown in the normal manner. To meet this objective, the
SLC system is designed to inject a quantity of boron that produces a minimum
concentration equivalent to 675 ppm of natural boron in the reactor core. The 675
ppm equivalent concentration in the reactor core is required to bring the reactor
from full power to at least a three percent Ak subcritical condition, considering
the hot to cold reactivity difference, xenon poisoning, etc. The system will inject
thie boron solution in less than 125 minutes. The maximum time requirement for
inserting the boron solution was selected to override the rate of reactivity
insertion caused by cooldown of the reactor following the xenon poison peak.

The Standby Liquid Control system must have the equivalent control capacity
(injection rate) of 86 gpm at 13 percent by wt. natural sodium pentaborate for a
251" diameter reactor pressure vessel in order to satisfy 10 CFR 50.62 requirements.
This equivalency requirement is fulfilled by a combination of concentration, B-—10
enrichment and flow rate of sodium pentaborate solution. A minimum 8.42%
concentration and 54.5% enrichment of B—-10 isotope at a 39 GPM pump flow rate
satisfies the ATWS Rule (10 CFR 50.62) equivalency reguirement.

The quantity of B—10 stored in the Standby Liquid Control System Storage Tank is
sufficient to bring the concentration of B—10 in the 1eactor to the point where the
reactor will be shutdown and to provide a minimum 25 percent margin beyond the
amount needed to shutdown the reactor to allow for possible imperfect mixing of the
chemical solution in the reactor water. The volume versus concentration limits in
Figure 3.4-1 are calculated such that the required concentration is achieved
accounting for dilution in the RPV with normal water level and including the water
velume in the residual heat removal (RHR) shutdown cooling piping and in the
recirculation loop piping. This quantity of borated solution is the amount that is
above the pump suction shutoff level in the borated solution storage tank. No
credit is taken for the portion of the tank volume that cannot be injected.

Revision
Amendment No. B3/4.4-1



BASES :
3/4.4 STANDBY LIQUID CONTROL SYSTEM
S £ -

The OPERABILITY of the SLC System provides backup capability for reactivity control
independent of normal reactivity control provisions provided by the control rods.
The OPERABILITY of the SLC System is based on the conditions of the borated solution
in the storage tank and the availability of a flow path to the RPV, including the
OPERABILITY of the pumps and valves. Two SLC subsystems are required to be
OPERABLE; each contains an OPERABLE pump, an explosive valve, and associated piping,
valves, and instruments and controls to ensure an OPERABLE flow pa*h.

In the Run and Startup MODES, shutdown capability is required. In the Hot Shutdown
and Cold Shutdown MODES, control rods are not able to be withdrawn since the reactor
mode switch is in shutdown and a control rod block is applied. This provides
adequate controls to ensure that the reactor remains subcritical. In the Refuel
Mode, only a single control rod can be withdrawn from a core cell containing fuel
assemblies. Demonstration of adequate SDM (LCO 3.3.A.1, "Reactivity Margin - core
loading") ensures that the reactor will not become critical. Therefore, the SLO
System is not required to be OPERABLE when only a single control rod can be
withdrawn.

: I ith I ble Raud
3.4.A.

If the boron solution concentration is less than the required limits for mitigation
but greater than the concentration required for cold shutdown (original licensing
basis), the concentration must be restored to within limits in 72 houre. It is not
necessary under these conditions to declare both SLC subsystems inoperable since
they are capable of performing their original design basis function. Because of the
low probability of an event and the fact that the SLC System capability still
exists for vessel injection under these conditions, the allowed Completion Time of

72 hours is acceptable and provides adequate time to restore concentration to within
limits.

The original shutdown criteria (licensing basis) required a guantity of boron be
injected into the vessel to produce a concentration equivalent to 700 ppm of natural
boron in the reactor core in less than 125 minutes. To meet this criteria, at least
4770 gallons of 9.4% sodium pentaborate or equivalent was reqguired to be available
for delivery to the reactor. Since the SLC pump flowrate is unchanged and the
gquantity of boron in the SLC storage tank is a function of volume, concentration,
and enrichment, the following formula describes the relationships necessary to
ensure that sufficient B-10 is available: (BECo Calculation - N82)

E x £ x v 2 1.0
19.8 9.4 4770

Minimum Concentration (C) to achieve original shutdown criteria assuming a SLC tank
usable volume (V) of 3650 gallons [4050 gallons (low level alarm) - 400 gallons
(volume below suction path)], and a 54.5% enriched boron solution is:

C= 159.8 x 4770 x 9.4

E v
C= 19.8 x 4770 x 9.4 = 4.46%
54.5 3650

Revision
Amendment No. B3/4.4-2



BASES

3/4.4 STANDBY LIQUID CONTROL SYSTEM

Qperation with Inoperable Eguipment (continued)
3.4.A (continued)

Therefore, maintaining the solution concentration > 8% will ensure original shutdown
criteria is satisfied.

The second completion time establishes a limit on the maximum time allowed for any
combination of concentration out of limits or inoperable SLC subsystems during any
single contiguous occurrence of failing to meet the LCO. If condition 3.4.A is
entered while, for instance, a SLC subsystem is inoperable (condition 3.4.B) and
that subsystem is subsequently returned to OPERABLE, the LCO may already have been
not met for up tc 7 days. This situation could lead to a total duration of 10 days
(7 daye in condition 3.4.B, followed by 3 days in condition 3.4.A), since initial
failure of the LCO, to restore the SLC System. Then a SLC subsystem could be found
inoperable again, and concentration could be restored to within limits. This could
continue indefinitely.

This completion time allows for an exception to the normal "time zero" for beginning
the allowed outage time "clock," resulting in establishing the "time zero" at the
time the LCO was initially not met instead of at the time condition 3.4.A wase
entered. The 10 day Completion Time is an acceptable limitation on this potential
to fail to meet the LCO indefinitely.

3.4.8

Only one of the two standby liquid control pumping loops is needed for operating the
system. If one SLC subsystem is inoperable for reasons other than condition 3.4.A,
the inoperable subsystem must be restored to OPERABLE status within 7 days. One
inoperable pumping circuit does not immediately threaten the shutdown capability,
and reactor operation can continue while the circuit is being repaired. Assurance
that the remaining system will perform its intended function and that the long term
average availability of the system is not reduced is obtained for a one out of two
system by an allowable equipment out of service time of one third of the normal
surveillance frequency. This method determines an equipment out of service time of
ten days. Additional conservatism is introduced by reducing the allowable out of
service time to seven days.

The second completion time establishes a limit on the maximum time allowed for any
combination of concentration out of limits or inoperable SLC subsystems during any
single contiguous occurrence of failing to meet the LCO. 1If condition 3.4.B is
entered while, for instance, concentration is out of limits (condition 3.4.A), and
is subsequently returned to within limits, the LCO may already have been not met
for up to 3 days. This situaticn could lead to a total duration of 10 days (2 days
in condition 3.4.A, followed by 7 days in condition 3.4 .B), since initial failure of
the LCO, to restore the SLC System. Then concentration could be found out of limits
again, and the SLC subsystem could be restored to OPERABLE. This could continue
indefinitely.

This completion time allows for an exception to the normal “time zero" for beginning
the allowed outage time "clock," resulting in establishing the "time zero" at the
time the LCC was initially not met instead of at the time condition 3.4.B was
entered. The 10 day Completion Time is an acceptable limitation on tnis potential
to fail to meet the LCO indefinitely.

1.4.C

If both SLC subsystems are inoperable for reasons other than condition 3.4.A, at
least one subsystem must be restored to OPERABLE status within 8 hours. The allowed
completion time of 8 houre is considered acceptable given the low probability of a
Revision

Amendment No. B3/4.4-3



BASES
3/4.4 STANDBY LIQUID CONTROL SYSTEM

Operation with Ingperable Equipment (continued)
3.4.C (continued)

DBA or transient occurring concurrent with the failure of the control rode to shut
down the reactor.

3.4.D

If any action and associated completion time is not met, the plant must be brought
to a MODE in which the LCO does not apply. To achieve this status, the plant must
be brought to Hot Shutdown within 12 hours. The allowed completion time of 12 hours
is reasonable, pased on operating experience, to reach Hot Shutdown from full power
conditions in an ciderly manner and without challenging plant systems.

Surveillance Reguirements
4.4.1

Demonstrating that each SLC System pump develops a flow rate of 39 gpm at a minimum
system head c¢. 1275 peig ensures that pump performance is acceptable during the fuel
cycle. This minimum pump flow rate requirement ensures that, when combined with the
sodium pentaborate solution concentration requirements, the rate of negative
reactivity insertion from the SLC System will adequately compensate for the positive
reactivity effects encountered during power reduction, cooldown of the moderator,
and xenon decay. This test confirms one point on the pump design curve and is
indicative of overall performance. Such inservice inspections confirm component
OPERABILITY, trend performance, and detect incipient failures by indicating abnormal
performance. Testing the pumps and valves in accordance with the Inservice Testing
Program [ASME B&PV Code Section XI (Articles IWP and IWV, except where specific
relief is granted)] adequately assesses component operational readiness.

4.4.2/

This Surveillance ensures that there is a functioning flow path from the boron
solution storage tank to the RPV, including the firing of an explosive valve. The
replacement charge for the explosive valve shall be from the same manufactured batch
as the one fired or from another batch that has been certified by having one of that
batch successfully fired. The pump and explosive valve tested should be alternated
such that both complete flow paths are tested every 48 months at alternating 24
month intervals. The Surveillance may be performed in separate steps to prevent
injecting boron into the RPV. An acceptable method for verifying flow from the pump
to the RPV is to pump demineralized water from a test tank through one SLC subsystem
and into the RPV. The 24 month frequency ic based on the need to perform this
Surveillance under the conditions that apply during a plant outage and the potential
for an unplanned transient if the surveillance were performed at power. Various
components of the system are individually tested periodically, thus making more
frequent testing of the entire system unnecessary.

4.4.3

This Surveillance verifies the continuity of the explosive charges in the injection
valves to ensure that proper operation will occur if required. Other administrative
controls, such as those that limit the shelf life of the explosive charges, must be
followed. The 31 day frequency is based on operating experience and has
demonstrated the reliability of the explosive charge continuity.

Revision
Amendment No. B3/4 .4-4



BASES

3/4 .4 STANDBY LIQUID CONTROL SYSTEM

Surveillance Requirements (continued)
4.4.4. 4.4.5 and 4.4.9

These 24 hour Surveillances verify certain characteristice of the SLC System (e.g.,
the volume and temperature of the borated solution in the storage tank), thereby
ensuring SLC System OPERABILITY without disturbing normal plant operation. These
Surveillances ensure that the proper borated solution volume and temperacure,
including the temperature of the pump suction piping, are maintained. Maintaining a
minimum specified borated solution temperature is important in ensuring that the
boron remains in solution and does not precipitate out in tne storage tank or in the
pump suction piping. The solution shall be kept at least 10°F above saturation
temperature to guard against boron precipitation. Minimum solution temperature is
48°F. This 1s 10°F above the saturation temperature for the maximum allowed sodium
pentaborate concentration of 9.22 Wt. Percent.

Maintaining 2 4000 gallons of 2 8% concentration of 54.5 atom percent B—10 solution
provides assuraince that the original design criteria will be met which is consistent
with the current license bases as revised by Amendment No. 102.

The 24 hour Frequency is based on operating experience and has shown there are
relatively slow variations in the measured parameters of volume and temperature.

4.4.6

This Surveillance requires an examination of the sodium pentaborate solution by
using chemical analysis to ensure that the proper concentration of boron exists in
the storage tank. This Surveillance must be performed anytime boron or water is
added to the storage tank solution to determine that the boron solution
concentration is within the specified limits. This surveillance must also be
performed anytime the temperature is restored to » 48° F, to ensure that no
significant boron precipitation occurred. The 31 day fequency of this Surveillance
is appropriate because of the relatively slow variation of boron concentration
between surveillances.

4.4.7

Enriched sodium pentaborate solution is made by mixing granular, enriched sodium
pentaborate with water. The boron enrichment (B—10 atom percent) of the solution in
the tank does not vary with the addition of enriched sodium pentaborate or water
provided 54.5% enriched(B—10 atom percent) material i1s added. The procurement
process ensureg that material is only purchased from a Quality Assurance approved
vendor. The Quality Assurance requirements for storage of “Q" material ensures
against onsite contamination/degradation of the material. Receipt inspection,
igotopic tests, to verify the actual B—10 enrichment, must be performed prior to
use

Since a change in enrichment cannot occur by any process other than the addition of
new chemicals to the Standby Liquid Control solution tank, verification of Boron-10
enrichment as a function of the receipt inspection of new chemicals in conjunction
with the quality contreols in place for onsite storage_is sufficient to satisfy the
prior to addition Completion Time,

4.4.8

Demonstrating that all heat traced piping between the boron solution storage tank
and the suction inlet to the injecticn pumps is unblocked ensures that there is a
functioning flow path for injecting the sodium pentaborate solution. An acceptable
method for verifying that the suction piping is unblocked is to pump from the
storage tank to the test tank.

Revision
Amendment No. B3/4.4-5



TABLE 6.9-1
REPORTS
Area Reference Submittal Date
a. Secondary Containment $.7.C.% .8 Upon completion of
Leak Rate Testing (1) each test (2)

b. (Deleted)
P (Deleted)
d. (Deleted)

e. (Deleted)

NOTES : 3

Revision
Amendment No.

Each integrated leak rate test of the secondary containment shall be
the subject of a summary technical report. Thie report shall include
data on the wind speed, wind direction, ocutside and inside
temperatures during the test, concurrent reactor building pressure,
and emergency ventilation flow rate. The report shall also include
analyses and interpretations of those data which demonstrate
compliance with the specified leak rate limits.

The report shall be submitted approximately 90 days after completion

of each test. Test periods shall be based on the commercial service
date as the starting point.

36661033332 6-17



ATTACHMENT C: MARKED-UP PAGES




RO TRUMBNI

i REQOU

Y __ASS A

M s D

Operable Inst. i ! Modes in Which Function
Channels per | Trip Function Trip Level Setting Action (1)
i l | Refuel Startup/Hot Run
Minimum|Avail. = ; Standby
1 ; |
1 | 1| Mode Switch in Shutdown | X
i ‘ ! i
1 ' 1| Manual Scram | } & X
1 | IRM | 1 |
3 | - | High Flux <120/125 of full scale | X (5} A
3 i kS ‘ Inoperative ek . (5) A
| i
: | APRM
2 | 3 5 High Flux (15) (17) X A or B
2 | 3 a Inoperative (13) ¥{(9) X Aor B
2 | 3 l, High Flux (15%) <15% of Design Power X (16) A or B
' f
2 ! 2 | High Reactor Pressure <1063.5 psig X X A
| | | |
2 - -3 | High Drywell Pressure | <2.22 psig % X (8) X A
2 t 2 Reactor Low Water Level : >11.6 In. Indicated Leve X(10) X X A
i
! SDIV High Water Level: | <38 Gallons X(2 (7)? X 4 A
2 | 2 East
2 i 2 West
| i
4 4 Main Steam Line |
Isolation Valve Closure | <10% Valve Closure X(3) (8) X(3) (6) X(6) Aor C
2 2 Turbine Control Valve >150 peig Control 0il
Fast Closure Pressure at
Acceleration kelay X(4) |  Xia) X{e) A or D
4 B Turbine Stop Valve <10% Valve Closure X(4) X(4) X(4) A or D
Closure
Seviid 84
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NOTES FOR TABLE 3.1.1 (Cont)

2. Permigsible to bypass, with control rod block, for reactor protection
system reset in refuel and shutdown positions of the reactor mode switch.

3. Permissible to bypass when reactor pressure is <576 psig.

4. Permissible to bypass when turbine firet stage pressure is less than g 112
peig.

5. IRM's are bypassed when APRM's are ouscale and the reactor mode switch 18
in the run position.

6. The design permits closure of any twc lines without a scram being
initiated. -

y 3 5

e eniy the feilewing trip
funetions—Reed o -be-operables 444_—f'/
—A——Mode 8wt teh-1i-shutdown /,>
B Manuai--Seram

e Hy g Tase —1RM

8. Not required to be operable when primary containment integrity is not
required.

9. Not required while performing low power physice tests at atmospheric
pressure during or after refueling at powe: levels not tc exceed 5 Mw(t).

10. Not required to be operable when the reactor pressure vessel head is not
bolted to the vessel.

11. Deleted

12. Deleted

13. An APRM will be considered inoperable if there are less than 2 LPRM inputs
per level or there is less than 50% of the normal complement of LPRM's to
an APRM.

14. Deleted

15. The APRM high flux trip level setting shall be as specified in the CORE
OPERATING LIMITS REPORT, but shall in no case exceed 120% of rated thermal
power .

16. The APRM (15%) high flux scram is bypassed when in the run mode.

17. The APRM flow biased high flux scram is bypassed when in the refuel or
startup/hot standby modes.

18. Deleted.

Wwhen the reactor mode switch is in the Refuel position, the reactor vesuc:\\
head is removed, and control rods are inserted in all core cells

containing one or more fuel assemblies, these scram functicns are not
required,
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PNPS
TABLE 3.2.C.1

Operable Channels

bypassed when IRM is on its lowest range

pexr Trip Function Required
Trip F . Mini |_Availab) . : 1 Conditi
APRM Upscale (Flow Biased) 4 6 Run
APRM Upscale 4 6 Startup/Refuel
APRM Inoperative B 3 Run/Startup/Refuel
APRM Downscale 4 6 Run
Rod Block Monitor 2 2 Run, with limiting control reod
{Power Dependient) pattern, and reactor power > LPSP
Rod Block Mcnitor 2 2 Run, with limiting control rod
Inoperative pattern, and reactor power > LPSP
Rod Block Monitcr 2 2 Run, wi immiting control rod ‘
Downscale pattern, and reactor power > LPSP (
IRM Downscal~ 6 8 Startup/Refuel, except trip is |
|

IRM Detector not in 6 8 Startup/Refuel, trip is bypassed
Startup Position when mode switch is placed in run
IRM Upscale 6 8 Startup/Refuel
IRM Inoperative 6 8 Startup/Refuel

Revision 177
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PNPS
TABLE 3.2.C.1 (Cont)

Operable Instrument Channels

Trip F .
SRM Detector not in
Startup Position

SRM Downscals

SRM Upscale

SRM Inoperative

Scram Discharge
Instrument Volume Water
Level - High

Scram Discharge
Ingtrument Volume-Scram
Trip Bypassed

Revigion 178
Amencdment No. 338, 343, 159

pexr Trip Function Required
Mini | Availab) . . 1 Conditi
3 K Startup/Refuel, except trip is bypassed

when SRM count rate is > 100

=

counts/second or IRMs on Range 3 or above

3 - Startup/Refuel, except trip is bypassed
when IRMs on Range 3 or above

3 4 Startup/Refuel, except trip is by-
passed when the IRM range switches
are on Rangs 8 or above (4)

3 K} Startup/Refuel, except trip is by-
paesed when the IRM range switches
are on Range 8 or above (4)

2 2 Run/Startup/Refuel

1 1 Refuel /Shutdown

3/4.2-20




NOTES FOR TABLE 3.2.C-1
- 1 With the number of operable channels:
a. One less than required by the minimum operable channels per

trip function requirement, restore an inoperable channel to
operable status within 7 days or place an inoperable channel
in the tripped condition within the next hour.

b. Two or more less than reqguired by the minimum operable
channels per trip function requirement, place at least one
inoperable channel in the tripped condition within one hour.

- I a. With one RBM Channel inoperable:

(1) restore the inoperable RBM channel to operable status
within 24 hours; otherwise place one rod block monitor
channel in the tripped condition within the next hour,
and;

(2) prior to control rod withdrawal, perform an .nstrument
furction test of the operable RBM channel.

b. With both RBM channels inoperable, place at least one
inoperable rod block monitor channel in the tripped
condition within one hour.

) If the number of operable channels is less than required by the
minimum operable channels per trip function requirement, place the
{.acyerable channel in the tripped condition within one hour.

4. SRM operability requirements during core alterations are given in
Technical Specification 3.10.
5. RBM operability is required in the run mode in the presence of a

limiting rod pattern with reactor power greater than the RBM low
power setpoint (LPSP). A limiting rod pattern exists when:

MCPR < 1.40 for reactor power 2 30%

MCPR < 1.70 for reactor power < 90%

The allowable value for the LPSP is S 29% of rated core thermal
power .

When the reactor mode switch is in the Refuel position, the
reactor vessel head is removed, and control rods are inserted in
all core cells containing one or more fuel assemblies, these Rod
Block functions are not required.
T
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3.4 STANDBY LIQUID CONTROL SYSTEM 4.4 STANDBY LIOQUID CONTROL SYSTEM
Appiteabiiity - Applicabiiity-
A Appiies—to the operating otatus of Applies—to—the purvariianece
Control—Hyatem-
obtectiver
obtectiver
| | L aliid :
ayetem with the eapability te-shut Fo-verifythe -operabiirty of the
] l ] g . I 5 Syt d—C 18
. e el l
Loﬁ—mu-o-}—foéo-.-

i s N L N i AT l'l ltri'b
t “—-._____———

) bl £ the§ 2
the—resctorand prior—+o-—startup i d-Control-Hyotem ohail-—be
Two SLC \\Etandby-—iaguid_Contrei & feliowingtests >

subsystems hall be OP 2 ) BHECSP

& (3'"“"’-""""— 1. When tested as specified in 3.13
verify that each pump delivers
at least 39 GPM against a system

head of 1275 peig.

O

v » —_ e s TSP,

APPLICABILITY: Run and Startup MODES

Revigion 177
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Control System loops and
pump demineralized water
into the reactor vessel

every 24 months on a STAGGERED TEST usj

This test checks explosion
of the charge associated

with the tested loop, proper
operation of the v lvel an

uutalled will be selected
from the same manufactured
batch as the tested charge.

With one SLC subsystem inoperable for reascns
other than 3.4 A restore SLC subsystem to

OPERABLE status within 7 days AND 10 days
from discovery of failure to meet the LCO

With two SLC subsystems inoperable for reasons other
than 3.4 A restore one SLC subsystem to OPERABLE
status within 8 hours

Revision 177
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— ":'“
of-sho-—biquid-Gontrol—Soiveien 4 3Volumes) Cheek-at-ieast—onece—

L the-diaaid
: - g / of sodium pentaborate solution is within ~
. limits of figure 3 4-1 or > 4000 gallons every 24 hours '

enfy
2. The temperature of the liquid 2 UTemperature {. Cheeck—at—least

control solution shall be ance—per—day-—) of sodium pentaborate
maintained above 48°F. f the solution is > 48° F every 24 hours.
Bolurion temperature falls to Coy 8 g'“"";-"*'—-/" e 0.0 % et o ™
or below 48°F, the .ygtem will s 3 [oncenttat:ion:)
be flow tested to verify a - :

R ‘

fiow path.
24 months

3. The enrichment of the liquid or the scolution is at or belc
control solution shall be
maintained at a B0 isotope

enrichment exceeding 54.5 atom
percent. ‘<

percent B-10 prior to addition to SLC tank. E
S S

/—/—v‘"\’—\__—_’_\/—\ﬁ
@ﬁvmmmmmmm.mm days
w

8 Verfty ail hest traced piping between storage tank and
pump suction is unblocked every 24 months /

AND f
/

Once within 24 hours after solution temperature is
_restored to > 48° F
-

B —E———
9 Verity temperature of pump suction piping is > 48°F |
every 24 hours /‘/_J
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Revision 177
Amendment No. 482

With concentration of boron in solution not within
limits but > 8%, restore concentration of boron in
solution to within limits within 72 hours AND 10

days from discovery of failure to meet the LCO

34D Required Action and associated Completion Time
not met., be in Hot Shutdown within 12 hours

——

o

————

3444



The requirements for SLC capability to shutdown the reactor are identified via
the station Nuclear Safety Operational Analysis (Appendix G to the FSAR,
Special Event 45). If no more than one operable control rod is withdrawn, the

basic -hutdown reactivity requirement for the core is satisfied and the
gyiiten is not reguired Thue —the BAgIe Feacrivid

ﬁ A e S L "l’\ ‘w‘_’_—\"‘ll‘—'l‘- 2% I,Lw ATRIZEAZ DS MW W ASE S

CORE Lo By Rtem 1 H Foaui d The design objective O e standby quid
Oontrol systen © proviun the capability of bringing the reactor from full

power to a cold, xenon-free shutdown condition assumipg that gone o ‘
w withdrawn co Q ods can be 1nler ed , o meet this objective, the Standby

gquid Lontrol system is deBigned to inject a quantity of boron that produces
a minimum concentration equivalent to €75 ppm of natural boron in the reactor
APPLUCABLE || core. The 675 ppm equivalent concentration in the reactor core is required to
SAFETY bring the reactor from full power to at least a three percent Ak subcritical
ANALYSES condition, considering the hot to cold reactivity difference, xenon poisoning
etc. The system will inject this boron solution in less than 125 minutes.
The maximum time requirement for inserting the boron solution was selected to
override the rate of reactivity insertion caused by cooldown of the reactor
@l_owing the xenon poison peak, )

BACKGROUND ] The Stancby Liquid Control system ; : IOCFRSO 62
(Requirements for Reduction of Risk from Ant:.cxpated Transien Hithout Scram
ATWS) Events fQr Light Water-Cooled Nuclear Power Rlants) | [The Standb
o~ quid Control syBrEm must have e equivale dntrol capacity (injection
APPLICABLE rate) of 86 gpm at 13 percent by wt. natural sodium pentaborate for a 251"
SAFETY diameter reactor pressure vessel in order to satisfy 10CFR50.62 requirements.
ANALYSES This equivalency requirement is fulfilled by a combination of concentration,

B0 enrichment and flow rate of sodium pentaborate solution. A minimum 8.42%
concentration and 54.5% enrichment of B0 isotope at a 39 GPM pump flow rate
satisfies the ATWS Rule (10CFR50.62) equivalency requirement./

” Testing the pumps end-valwves in accordance with ASMR B&PV Code Section XI

(Articles IWP and IWV, except where specifi of is granted) adequately
: - Vo o, v v —— e mrs
0 ABBE68 QIPoNEen Qpers QL eadines 3 13--:;:,2;1

R -Qutae ' arious

~ - 7—-—_____‘:-_’__‘ ‘_" [ S U S
w caHiponents o e eystem are individually tested periodically, thus making
more freguent testing of the entire system unnecesaaiy/"

-y 3 " TR e S BTN e
R o -

Revigion 177
Amendment No. i5,—3162—3135—3145 B3/4.4-1



3/4.4 STANDBY LIOUID CONTROL SYSTEM (Cont)

ly one of the two standby liquid control pumping loops is needed for
operating the system.

One inoperable pumping circuit does not immediately
threaten the shutdown capability, and reactor operation can continue while the
circuit is being repaired. Assurance that the remaining system will perform
its intended function and that the long term average availability of the
system is not reduced is obtained for a one out of two system by an allowable

equipment out of service time of cne third of the normal surveillance
frequency. This method determines an equipment out of service time of ten
dayl Addztxonal conservatism i

< The quantity of B0 stored in the Standby Liquid Control System Storage Tank
is sufficient to bring the concentration of B0 in the reactor to the point
where the reactor will be shutdown and to provide a minimum 25 percent margin
beyond the unount needed to .hut;da\m tne reactor to allow for pouible

ameterto—vary—and alee_to
........,.....' 5 v l nn esting 18 (ONTH required when

materia féceived ana-when—ehe OR—OEey since change cannot
u occur by any process other than the add:.txon of new chemicals to the Standby
quuxd Control solution tauikf

Additional information has also been added to more fully describe each subsection.
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TABLE 6.9-1
REPORTS
Area Reference Submittal Date
a. Secondary Containment 1.2.8.4.¢ Upon completion of
Leak Rate Testing (1) each test (2)
b. (Deleted)
c. (Deleted)
d. (Deleted) T e ——
e ———Hrandby i qurd-Control 3463 Fourreen-days after receipt
solution enrrehment Sut of -a—non—ecompiying-enrichment
" >y . Taek-of " ¢
Buekh-a-report withifn +the
required thirey Saye 1€
el 14
) "y ey
NOTES : . Bach integrated leak rate test of the secondary containment shall be

the subject of a summary technical report. This report shall include
data on the wind speed, wind direction, outside and ineide
temperatures during the test, concurrent reactor building pressure,
and emergency ventilation flow rate. The report shall also include
analyses and interpretations of those data which demonstrate
compliance with the specified leak rate limits.

s The report shall be submitted approximately 90 days after completion
of each test. Test periods shall be based on the commercial service
date as the starting point.

Revision 177 -
Amendment No. 367 -88—382,—313—3132 6-17




