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, , . _y c g
- NUCLEAR REGULATORY COMMISSION

WASHINGTON. D. C.20558;g,jE
'

. [P o'+ *
***** .-

FLORIDA POWER CORPORATION ,

CITY OF ALACHUA
CITY OF BUSHNEtt

CITY OF GAINESVILLE-

CITY OF KISSIMMEE
-

CITY OF LEESBURG
CITY OF NEW SMYRNA BEACH AND UTILITIES COMMISSION, CITY OF NEW SMYRNA BEACH

CITY OF OCALA
ORLANDO UTILITIES COMMISSION AND CITY OF ORLANDO.

SEBRING UTILITIES COMMISSION '

SEMIN0LE ELECTRIC COOPERATIVE, INC.
CITY OF TALLAHASSEE

DOCKET NO. 50-302 .

CRYSTAL RIVER UNIT 3 NUCLEAR GENERATING PLANT

AMENDMENT TO FACILITY OPERATING LICENSE
-

v

-78endment No.46
License No. OPR-72

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Florida Power Corporation, et al
(the licensees) dated November 16, 1981, as supplemented November 20,
1981, complies with the standards and requirements of the Atomic -

Energy Act of 1954, as amended (the Act), and the Corrnission's rules
and regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the Comission;

C. There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety-
of the public, and (ii) that such activities will be conducted in
compliance with the Commission's regulations;

D. 'The issuance of this amendment will not be inimical to the common
defense and security or to the. he31th and safety of the public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51 of
the Commission's regulations and all applicable requirements have been
satisfied.

.
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- ATTACHMENT TO LICENSE AMENDMENT NO. 46
'

FACILITY OPERATING LICENSE NO. DPR-72
-

.
.____

. -

DOCKET NO. 50-302
'

.

Replace the following pages of the' Appendix "A" Technical Specifications
with the enclosed pages. The revised pages are identified by Amendment -
number and contain vertical lines indicatin'g the area of change. The
corresponding overleaf pages are also provided to maintain document
completeness .

,

.

.

~

2-3.

2-7 .

B2-6 ' .

3/4 1-2a
3/4 1-7

-

i

3/4 1-10a-

3'/4 1-13-

3/4 1-14 .

''

~#
3/4 1-16,

3/4 1-17 *

3/4 1-25
3/4 1-27
3/4 1-27a (new page)
3/4 1-28
3/4 l'-29
3/41-29a(newpage) -

3/4 1-30
3/4 1-37 '

3/4 1-38
3/41-38a(newpage)
3/4 1-39
3/4 2-1
3/4 2-2'

3/4 2-2a (new page)
3/4 2-3,

3/4 3-6 .-

.

3/4 4-1 :~. .-, .

3/4 6-13
'
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B3/4 1-3
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2. A[cordingly, the license is amended by changes to the Technical
Specifications as indicated-in the attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. DPR-72 is hereby amended to read as follows: .

,
_

(2). Technical Soecifications
'

-

..

'The Technical Specifications go,tained in Appendices
A and B, as . revised through Amendment No. 46 , are
hereby incorporated in the license. Florida Power
Corporation shall operate the facility in accordance
with the Technical Specifications. .

,

3. This license amendment is effective as of the date of its
issuance.

.

FOR THE NUCLEAR REGULATORY COMMISSION

. ,
-

1

John F. Stolz, Chief
Op rating Reactors Epench ,#4r-

.
' vision of- Licensing '

Attcchment: '
-

Changes to the Technical
Specifica:icns

Date cf Issuance: Decem.ber 4,1981
.
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- SAF D LIMITS AND LIMIiTNG SAFETY SYSTEM SETTINGS
.

2.2 LIMITING SAFETY SYSTP. S m iNGS .

-

<

RU CTCR PROTICTICN SYS T S D 0!N'S

2.2.1 The Rea ::r Frotection System instr.:r.entation set: ints shall'

be set ::nsis:ent with the Trip Se::: int values shewn in Table 2.21.
.. .

,

AF8tICABILITY: As shown for each channel in Table 3.31.

ACTION: .

With a React:r Protection System ' instr.::entation se:::in: less ::nserv-
ative than the value shewn in the Allewable Values c:lumn of Table 2.2-1,
declare the channel inc:erable and a;;1y the a::lica:le ACTION state: en
re:uirement of S:ecificati:n 3.3.1.1 until the channel is rest: red ::

* CFERA2LE status with its trip set: int adjusted ::nsisten: with the
Trip Set;cint value.

.

.

%

.-T*

.

e

.

t

e
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LIMITING SAFETY SYSTEM SETTINGS .

,

BASES ,'
' 'i.
,. ,

&

J
'

RCS Outlet Temperature - High _

F

The RCS Outlet Temperature High trip < 618'F prevents the reactor outlet
-

s,

temperature from exceeding the design limits and acts as a backup trip
for all power excursion transients. fJ;,

Nuclear Overpower Based on RCS Flow and AXIAL POWER IMBALANCE i -

,

The power level trip setpoint produced by the reactor coolant ' system . _.
flow is based on a flux-to-flow ratio which has been established to ac -

*

commocate flow decreasing transients from high power.
#

The power level trip setpoint' produced by the power-to-flow 'ra'tio pro'- .

Vides both high power level and low flow protection in ate event the;re-
actor power level increases or the reactor coolant flow rate decreases;

' '
~

The power level setpoint produced by the power-to-flow ratio provide,s y
overpow' r DNB protection for all modesf of pump operation. For every-e
flow rate there is a maximum permissible power level, and for every. pow-
er level there is a minimum permissible low flow rate. Typical power

1,level and low flow rate combinations for the pump' situations of- 1.
,

'

~"3
Table 2.2-1 are as follows: e ,

,

'

1. Trip would occur when four reactor coolant pumps are operating
~

if power is > 107% and reactor flow rate is 100%, or flow rate
.

.,

is 193.45% and power level is 100%. '7 -

2. Trip would occur when three reactor coolant pumps are operat-
ing if power is > 79.92% and reactor. flow rate is 74.7%, or - -

,
flow rate is 177.09". and power is 75%.

.

~~n -

m

For safety calculations the. maximum calibration and instrumentation er-t

rors for the power level were used.
.

.

I

;

!
i

,

.

1

i

-
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LIMITIxr SAFETY SYSTEM SETTINGS

~

'
BASES-

- ,
.

, ,

w

The AXIAC POWER IMBALANCE boundaries are established in order to prevent .

*

- reactor thermal--limits from being exceeded. These thermal limits are
either power peaking kw/f t limits or DNBR limits. The AXIAL POWER IM-
SALANCE reduces tne power:1evel trip produced by the flux-to-flow ratio
sucn that the betndaries 'of Figure 2.2-1 are produced. The flux-to-flow
ratio recuces the power . level trip and associated reactor pcwer-reactor
power-imbalance boundaries by 1.07% for a 1% ficw reduction.

- RCS Press,ure - Low, High,.~and' Variable Lew
-

..- ,s

The High and Low trips are provided to limit the pressure range in wh'ich
reactor operatteils ;ennitted.'

's , .

During a sicu reactivity insertion startup accident frcm icw power or a
- slew reactivjty insertion feca-high powat, the RCS Pressure-High. set-

point i3' reached before .tne Nuclear Overpower Trip Setpoint. The trips .

setpoint for RCS Pressure-High, 2300 psig, has been established to main-'
~

4 tain the system pressure below .the safety limit, 2750 psig, for any de-
sign transient. --The RCS Pressure-High trip is backed up by the pressur-
i:er code safety valves ;for RCS over pressure protecticn and is,.4aere-'

fare, set lower than.tne setLpressure for these valves, 2500 psig. The
RCS Pressure-High trit backs up the Nuciaar Overpcwer trip.

\

The RCS Pressure-Lew, .. sJ psig, and RCS Pressure-Variable L:w,
(11.59 Tcu: F'- 5027.8) psig, Trip'.5etpoints nave been established to

- maintain.the DNS ra;ic greater than or equal to 1.30 for those design
accitents that resu) ~in a pressure reduction. !t also prevents reactor

- operaticn at pressubes cei:w the valid range of CN3 -correlation limits,
protecting againsy Qui.

1

Due to' the calibratien and instrumentation errors, the safety analysis
used a RC3 Pressure-Variacie L:w Trip Set;cint of (11.59 Teu:ii

'

'F - 5077.3) psig.
-

|
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3/4.1 REACTIVITY CONTROL SYSTEMS
.-

,- 3/4.1.1 BORATION CONTROL
,

!
SHUTDOWN MARGIN - SHUTOOWN

,

-

LIMITING CONDITION FOR OPERATION
_

3.1.1.1.2 The SHUTDOWN MARGIN shall be 3,3.5% ak/k.
.

APPLICABILITY: tiODES 4 and 5.

ACTION:

With the SHUTDOWN MARGIN < 3.5% ak/k, immediately initiate and continue boration
at 110 gpm of 11,600 ppm boric acid solution or its equivalent, until the required
SHUTDOWN MARGIN is restored. -

SURVEILLANCE REQUIREMENTS

c
'

4.1.1.1.2.1' The SHUTDOWN MARGIN shall be determined to be 2.3.5% Ak/h:

Within one hour after detection of an inoperable con. trol rod (s.)h a.
( and at least once per 12 hours thereafter while the rod (s) is

inoperable. If the inoperable control . rod is immovable or un-
trippable, the above required SHUTDOWN MARGIN shall be in,cneased
by an amount at least equal to the withdrawn worth of the immov-
able or untrippable control rod (s).'

,

| b. At least once per 24 hours by consideration of the following
factors:

?
-

,

1. Reactor coolant systei.: Doron concentration, '

2. Control rod ' position,
3. Reactor coolant system average temperature,
4. Fuel burnup base ( en gross thermal. energy generation,
5. Xenon concentration, and
6. Samarium concentration.

.

.

.

CRYSTAL RIVER - UNIT 3 3/4 1-2a Amendment No. ,267,3f', 46'
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REACTIVITY CONTROL SYSTEPG

'
! FLOW PATHS - OPERATING

,

'
;

LIMITING CONDITION FOR OPERATION
_. .

,

3.1.2.2 Each of the following boron injection flow paths shall be OPERABLE:

A flow path from the concentrated boric acid storage' system via a.* a.
boric acid p' ump and makeup or decay heat removal (DHR) pump to the

~

I

Reactor Coolant System, and
'

b. A flow path from the borated water storage tank via makeup or DHR
pump to the Reactor Coolant System. ;

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

ACTION:

i MODES 1, 2, and 3:

a. With the flow path from the concentrated boric acid storage system,

inoperable, restore the inoperable flow path to OPERABLE status'

within 72 hours or be'in at least HOT STANDBY and borated to a4

SHUTDOWN MARGIN equivalent to 1% ak/k at 200 F within the..ne'xt 6
,

hours; restore the flow path to OPERABLE status within the next 7
,

days or be in COLD SHUTDOWN within the next 30 hours.

| b. With the flow ~ path from the borated water storage tank inoperable,
.

restore the flow path to OPERABLE status within one hour or be in
at least HOT STAfJDBY within the next 6 hours a6d in COLD' SHUTDOWN
within the following 30 hours. ,_

. MODE 4:
*

!

a. With the flow path from the concentrated boric acid storage system
inoperable, restore the inoperable flow path to OPERABLE status :

within 72 hours or be borated to a SHUTDOWN MARGIN equivalent to
.

3.B% ak/k at 200 F within the next 6 hours; restore the flow path
'

.to OPERABLE status within the next 7 days or be in COLD SHUTDOWN
within the next 30 bcurs.

;

.

'
-

e

.

E

.

' CRYSTAL RIVER - UNIT 3 3/4 1-7 Amendment No. ,3f", 46 ,
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D.EACTIVITY CONTROL SYSTEMS _
-

, _

^

ACTION: (Continued) . .

b$ With the ficw path from the borated water storace tank inoper-
able, restcre the flow path to CPERABLE status within ene hcur
or be in COLD SHUTDOWN within the followine 30 hours.

.

.

SUoVEIL ONCE REnUIREMENTS'

4.1.2.2 Each of the above required ficw paths shall be demenstrated
OPERABLE:

-

'

a. At least once per 7 days by verifying that the cipe temcerature
of the heat traced portion of the flew path from the concentrated
beric acid storage system is 1 105'F.

b. At least once per 31 days by verifyina that each valve (manual,
pcwer operated or automatic) in the flew path that is not locked,
sealed, or otherwise ' secured in position, is in its correc.t.

position.
.

4

.

.

.

.

.

.

?

.

C7YSTAL RIVER - UNIT 3 3/41-8 Ar:endment No. 32
.

.

.

. _ _ - _ . - -

. _ .

_ _ _ . _ _ ., . _ . . . _ _ .



. __ .. _ _

. .

,

-
.

.

,

iREACTIVITY CONTR0L SYSTEMS . __

MAKEUP PUMPS - OPERATING
'.

LIMITING CONDITION FOR OPERATION-

3.1.2.4.2 At least one makeup pump shall be OPERABLE.

APPLICABILITY: MODE 4*

ACTION:

With no makeup pump OPERABLE, restore at least one. makeup pump to OPERABLE
status within one-hour or be borated to a SHUTDOWN MARGIN equivalent to -
3.5", ak/k at 200 F and be in COLD SHUTDOWN within the next 30 hours.

,

t
-

SURVEILLANCE REOUIREMENTS

4.1.2.4.2 No additional Surveil'1ance Requirements other than those required by |

Specification 4.0.5.
-

...

'
. .

"With RCS pressure > 150 psig. ,_ ,

.-f

-

!

,

.

!

.

: .

:
i

!

.

8
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REACTIVITY CONTROL SYSTEMS

BORIC ACID PUMPS - OPERATING
'

,

,

LIMITING C0'NDITION FOR OPERATION ,

3.1.2.7 At least one boric acid pump in the boron injection flow path required
by Specification 3.1.2.2a shall be OPERABLE and capable of being powered from an
OPERABLE emergency bus if the flow path through the boric acid pump in Specifica-
tion 3.1.2.2a is OPERABLE.*

.

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

ACTION:
'

MODES 1, 2, and 3:

With no boric acid pump OPERABLE, restore at least one boric acid pump to
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to
a SHUTOOWN MARGIN equivalent to 1% ak/k at 200 F within the next 6 hours;
restore at least one boric acid pump to OPERABLE status within the next _7 days
or be in COLD SHUTDOWN within the next 30 hours.

MODE 4:

With no boric acid pump OPERABLE, restore at least one boric acid p6Tp to
OPERABLE status withjn 72 hours or be borated to a SHUTDOWN MARGIN equivalent.
to 3.5% ak/k at 200 F within the next 6 hours; restore at least one boric~

acid oump to OPERABLE status within tne next 7 days or be in COLD SHUTDOWN
.

within the next 30 hours.

SURVEILLANCE REQUIREMENTS
-

,

4.1.2.7 No additional Surveillance Requirements other than those r+ quired'

by Specification 4.0.5.

*

.

|

! .

i

i
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REACTIVITY CONTROL SYSTEMS -].

BORATED WATER SOURCES - SHUTDOWN ,

i
LIMITING CCiDITION FOR OPERATION

3.1.2.8 As a minimum, one of the following borat d water sources shall be
JOPERABLE:

-
.

. a. A concentrated boric acid storage system and associated heat tracing
with:

1. A minimum co.ntained borated water volume of 6,730 gallons,

2. Between 11,600 and 14,000 ppm of boren, and>

3. A minimum solution temperature of 105*F.
'

b. The borated water storage tank (BWST) with:

1. A minimum contained borated water volume of 13,500 gallons.

2. A minimum boren concentration of 2,270 ppm, and
,

-

.

3. A minimum solution temperature of 40*F.
, ,

'
:DPLICABILITY: MCOES 5 and 5.

ACTION:

Witn no carated water s:ur:es 0:ER*5LE, suspene all c:erations involving
CORE ALTERATION or cositive reactivity cnanges until at least one borated
water source is restored to OPERAELE status. .

SU.7EILLANCE REGUIREMENTS

4.1.2.3 Tne above recuirec toratec water source shall be demons:ra:ed OPERA 3LE:

a. At least once per 7 days by: '

1. Verifying the boron' concentration of the water,

2. Veri fying the contained berated water. vol_uee of the tank,
and -

.

CRYSTAL RIVER - UNIT 3 3/4 1-14 Amendment No. ,?#, M 46
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REACTIVITY CONTROL SYSTEMS

- 1

SURVEILLANCE' REQUIREMENTS (Continued)

3. Verifying the concentrated boric acid storage system -

solution temperature when it is the scurce.of borated
water,

b. At least once per 24' hours.by verifying the BWST temperature
when'it is the source of borated water and the outside air
temperature is < 40'F.

.

. .

'

f.-

.

.

.

i

!

|

| ,

' \'
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. REACTXVITY CONTROL SYSTEMS
-

,

..

BORATED WATER SOURCES - OPERATING
-

_
s' . .-

.. ""*

LIMITING CONDITION FOR OPERATION
-

t
*

?
3.1.2.9 Each of the following borated water sources shall be OPERABLE:

The concentrated boric acid storage system and associated heat .a.
tracing with: ,

1. A minimum contained borated water volume of 6,730 gallons,

2. Between 11,600 and 14,000 ppm of boron, and

3. A minimum solution temperature of 105*F.

b. The borated water storage tank (BWST) with: ,

,

1. A contained borated water volume of between 415,200 anc aa9,000
gallons,

2. Between 2,270 and 2,450 ppm of boron, and

3.~ A minimum solution temperature of 40*F.
.

''

|
APPLIC A5ILITY : MODES 1, 2, 3 and 4 ._

.

ACTION:

MODES 1, 2, and 3:

With the con:entratec boric acid storage system inoreranie, rest:rea.
the storage system to CDERABLE status witnin 72 hours or be in at
least HOT STANQBY and borated to a SHUTDOWN MARGIN equivalent to
la ak/k at 200*F witnin :ne next 6 hours; rectore the concentrated

i
boric acid storage system to OPERABLE status within the next 7 cays

,

! or be in COLD SHUTOCWN within tne next 30 hours.

With the borated water storage tank inoperable, rectore the tar.k tob.
OPERABLE status within one hour or be in at least HOT STAND 5Y witnin
the next 6 hours and in COLD SHUTDOWN within the follcwing 30 hours.,

I

|

f
MODE a:

With the concentrated boric acid storage system inoceranle, restorea.
the storage system to OPERABLE status within 72 hours or be

,

i
l

!
(

.

AmendmentNo.87)4P,J4TJEEI46
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' REACTIVITY CONTROL SYSTEMS
.. -

ACTION: (Continued) .

t~

borated t o a SHUTDOWN MARGIN equivalent to 3.5% ak/k at 200 F
-within the next 6 hours; restore the concentrated boric acid
storage system to OPERABLE status within.the next 7 days or be
in COLD SHUTDOWN within the next 30 hours.

,

b. With borated water storage tank in' operable', restore the tank
to OPERABLE status within one hour or be in COLD SHUTDOWN
within the next 30 hours.

SURVEILLANCE REOUIREMENTS
,

4.1.2.9 Each borated water source shall be demonstrated OPERABLE:

a. At least once per 7 days by:

1. Verifying the boron concentration in each water source, -

2. . Verifying the contained borated water volume of each water-T
source, and

3. Verifying the concentrated boric acid storage system
solution temperature.

At least once per 24 nours by vgrifying the SWST. temperature whenD.
outside air temperature is < 40 F.

.

.

.

i

1

,

*

.

:
!

.

1

i
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REACTIVITY CONTROL SYSTEMS -

3/4.1.3 MOVABLE CONTROL ASSEMBLIES
,

,

GROUP HEIGHT - SAFETY AND REGULATING ROD GROUPS

*

LIMITING CONDITION FOR OPERATIONS -

.

3.1.3.1 All control (safety and regulating) rods shall be OPERABLE and
' positioned within + 6.5% (indicated position) of their group average

,

height.
.

APPLICABILITY: MODES 1* and 2*.

ACTION: ,

a. With one or more control rods inoperable due to being immovable
,as a result of excessive friction or mechanical interference or

known to be untrippable, determine that the SHUTDOWN MARGIN
requirement of Specification 3.1.1.1 is satisfied within one~
hour and be in at least HOT STANDBY within 6 hours'.

b. With more than one control rod inoperable or misaligned (com
its group average height by more than 1 6.5% (indicated ~'
position), be in at least HOT STANDBY within 6 hours.

,

c. Witn one control red inoperable due to causes other than
addressed in ACTION a, above, or misaligned from its group
average height by more than + 6.5% (indicated position), POWER
OPERATION may continue proviEed that within one hour either:

1. The control rod is restored to CPERABLE status within
the above alignment requirements, or

~

2. The control rod is declared inoperable and the SHUTOOWN
MARGIN requirement of Specification 3.1.1.1 is satisfied.
POWER OPERATION may then continue provided that:

al An analysis of the potential ejected rod worth is
performed within 72 hours and the rod worth is deter-
mined to be < 1.0% ak at zero power and < 0.65%
ak at RATED THERMAL POWER for the remainder of the
fuel cycle, and

b) The SHUTDOWN MARGIN requirement of Specification
3.1.1.1 is determined at least once per 12 hours,
and

"See Special Test Exceptions 3.10.1 and 3.10.2. .
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- REACTIVITY CONTROL SYSTEMS
-

REGULATING ROD INSERTION LIMITS .
.

LIMITING C0'NDITION FOR OPERATION

3.1.3.6 The regulating rod groups shall be limited in physical insertion as
shown on Figures 3.1-1, 3.1-la, 3.1-2, 3.1.-3, 3.1-3a, and 3.1-4 with a rod -

group overlap of 25 5% between sequential withdrawn groups 5,and 6, and
6 and 7.-

APPLICABILITY: MODES 1* and 2**.

ACTION:

With the regulating rod groups inserted beyond the above insertion limits, or
with any group sequence or overlap outside the specified limits, except for
surveillance testing pursuant to Specification 4.1.3.1.2', either:

a. Restore the regulating groups to within the limits within 2 hours,
or

b. Reduce THERMAL POWER to less than or equal to that fraction of
RATED THERMAL POWER which is allowed by the rod grou'p positio6
using the above figures within 2 hours, or

.-f
c. Be in at least HOT STANDBY within 6 hours.

*See Special Test Exceptions 3.10.1 and 3.10.2.
-

pWith Kgf7 _>_ 1.0.
^

.

.

.

.
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REACTIVITY CONTROL SYSTEMS
'

REGULATING ROD INSERTION LIMITS t

.

SURVEILLANCE REQUIREMENTS
.

.

'

4.1. 3. 6 The position of each regulating group shall be determined to be
within the insertion, sequence and overlap limits at least once (very
12 hours except when:

The regulating rod insertion limit alarm is inoperable, thena.
verify the groups to be within the insertion limits at least
once per 4 hours;

b. The control rod drive sequence alarm is inoperable, then
verify the groups to be within the sequence and overlap
limits at least once per 4 hours.

'

. . -

.-!
,

~

.

.
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REACTIVITY CONTROL SYSTEMS
'

AXIAL POWER SHAPING R00 INSERTION LIMITS
,

LIMITING CONDITION FOR OPERATION

3.1.3.9 The axial power shaping rod group shall be limited -in physical insertion
i as shown on Figures 3.1-9, 3.1-9a, and 3.1-10.

-

.

APPLICABILITY: MODES 1 and 2*.

ACTION:

With the axial power shaping rod group outside the above insertion limits,
ei ther:'

. Restore the axial power shaping rod group to within the limitsa.
within 2 hours, or

b. Reduce THERMAL POWER to less than or equal to that fraction of,

RATED THERMAL 00WER which is allowed by the rod group position
using the above figure within 2 hours, or

-

c. Se in at least HOT STANOSY within 6 hours.
,

.-f

SURVEILLANCE REQUIREMENTS'

4.1.3.9 The position of the axial power snacing rod group shall be determined ~
to be within the insertion licits at least once every 12 hours.

!
-

i
-

.

*With Keff " 1.0. .

I
-

!

.

|

|
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3/4.2 POWER DISTRIBUTION LIMITS
!

AXIAL POWER IMBALANCE

LIMITING CONDITION FOR OPERATION

3.2.1 AXIAL POWER IMBALANCE shall be maintained within the limits shown on . ,

*

Figures 3.2-1, 3.2-la, and 3.2-2.

APPLICABILITY: MODE 1 above 40% of RATED THERMAL POWER.*

ACTION:

With AXIAL POWER IMBALANCE exceeding the limits specified above, either:

Restore the AXIAL POWER IMBALANCE to within its limits withina.
15 minutes, or ,

b. Se in at least HOT STANDBY within 2 hours.

SURVEILLANCE REQUIREMENTS _

- .

__

4.2.1 The AXI AL POWER-IMBALANCE shall be determined 'to be within limits in
each core quadrant at least once every 12 hours when above 40% of RATED
THERMAL POWER except when an AXI AL POWER IMBALANCE monitor .is inoperable,
then calculate the AXIAL POWER IMBALANCE in each core quadrant with an
inoperable monitor at least once per hour.

.

"

,

*See Special Test Exception 3.10.1.

.

CRYSTAL RIVER - UNIT 3 3/4 2-1 Amendment No.' 46
.

y_. --_. ._. y, _ ._ _ _ _ _ . _ _ - , _ _ . . , , , - . . - - _ , - - ,v,



- _ _ _ _ _ _ _ _ . _ . -__ - _ _ _ - - _ _ _ _ _ _ _ - _ - - _ - - - - - _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ - - _

.

S

h

~

[

h A - -

.,

3
,

<Rs
| D 6 - r I 'e

- 1. .

m a-

E
- \N

lK &.,
O Qp POWER,% OF ' RATED THERMAL' POWERE

p
tf li .,

m
m o 1

N[1 0
g $ w,aa 8 8 8 's.~ s a s s g 8g _.'

- # g~

1 5 -

;"
" o

-

8 .f" 7 7 *
6 - oc * * R 'x

R 9 g
iVs 5 E$ 0h

- ~

$ b g -

$]hm$ 9
R

sh 8 3 - [
.

. .
'

! h 4
.

i x g_
.

l
..

- -

. ..

e

*

.,.



. .
,

*
.

. ._

t

11 0
'

'

.
(-15.3,10 2) (+15.3,c2) .

-

(-22.5,92) (+25,92) '

(-23,80) 80 (+ 30,80)
m

.

70

d
E *E
r
O

k * ~

; m

5_ .- f_m
' Y.

! 5
I a w

2
UNACCEPTABLE

D
20 .

ACCEPTABLE

10

, , . . . . . . ,

-50 -40 -30 -20 -10 0 10 20 30 40 50

AXIAL POWER IMBALANCE, %

|

FIGURE 3.2-la

AXtAL POWER IMBALANCE ENVELOPE FOR
OPERATION FROM 50(+10/-0) TO 270110 EFPD

.

1
~

Amendment No. 46' CRf5TAL RIVER - UNIT 3 3/4 2-2a

- , ,-.. - - . - - .- -. . - -- -.____. . __ _ _ _ _ - _ _ _ _ .



. .

'

.

-

2
_

t

'
11 o

(-19 ,10 2) (+15.3,102) 7
---

:
,,

(-31,92) (+25,92)
g

80 I+30'80)(-32,80)

k m
i
s
5 so
iE

h 50
-

a:

h
''

. ~ -g
*
5I

30 UNACCEPTASLEg
'

OPERATION

20 .

ACCEPTABLE
30

| OPERATION

, . , , , , , , ,

-50 -40 -30 -20 -10 o 10 20 30 40 50

AXIAL POWER IMBALANCE, %

FIGURE 3.2-2

AXIAL POWER lhBALAFCE ENVELOPE FOR
OPERATION AFTER 270 i 10 EFPD

CRYSTAL RIVER - UNIT 3 3/4 2-3 Amendment flo. ZXM

. .,. . - - - - - - - - -
_ _ __ . - _

-- - _ . . _ - .
.

_



-
. .

., ,

a.
_

.

sr . . .

- . . . _

.

%

'
.

~ \

8"a'ER DISTRIBUTICN LIMITS
'

.,

NUCLEAR HEAT FLUX HOT CMANNEL FACTOR - FQ-
. .

'
-

.,'
-

,,
.

_, . .

LIMIT!NG CONDITIC'l FOR CPERAT CN
.

.

- . . . - .
-

'

|Ff shall be li=itad by the fo11cEing relatienshipu
.

3.2.2

Fg i .08 .

3

e 's
.

r = .._','EFFAL PCWERw u s n:.. .AL rC. -end P < 1.0.
-.

T-
where .

.. _ f n-s -

,y-
.-

AF:LICABILITY: MCCI 1. . _
-

ACTTCN:
. -.

,

.

-With F exceeding its limit: -

g

a- Reduce THEFFAL PCWER at least 15 fer each 1: F ex neds the
'

g ,

.

limi witnin IE =inutes and similarly reduce t..e Nuclear
Over: wer Tri: Set:Cin: and Nuclear Over:cwer based en F.CS
Flew an: AX:AL ?CWER M5ALANCE Trt; Set: in: witnin 4 hours. '

\-
s

'

...s.......t.,,.. 4. . c . ...a.. . i. n 3 . . . . = . - is w'.*.in i.. 'i..4... s, , . . .g.. . .. .... . . ..

wi:nin 24 hours af a.,r excee.d.ing :n.e.u.,imit .or reduce THEF.'tAL \..

l
c.. .

. o
r e:.r. w,. :ni n .,.e ne r.: c_.ess inan :. Of ...<.:D

.

.r.....a r.s :: i n:. . e.ss
,r

hours . ,' .

. r
"

' i ..i '. c...d'. .'. . 7t. . ,. n. 4. e. y. .s. ..r.a... . a. .'.e=. a.'. . . a. .au. #.. . .

* i .,

;rier :: increas'n; in:..."AL FCWER above :ne reduced limit re-
_

.. . . . ...

quired by 'a or b, abcve; subsecuent FCWER CFEFATICN may . s

proceed ;r:vided that F is cemenstrated thrcugh in-c:re ca:.
;ing :: te wi:nin its l'mit at a nc=inal EC" Of FATED T'E??AL

exceeding this THE??AL PCWER, at a nc inal:|EE-
7E:FCWER :rier ::

of PATED THE??AL FCKER ;rict :: exceeding :nis TriEFFAL 'PCW
I

and within 24 houn after attaining 95: Or greater RATED ''":EF#AL
Pc.n;R.

.e . i/:.:.L,_w. er. s. .n. :. m _ur..y 4 5e r
us m

4.2.2.1 F shall :e deterr.ined :: be wi:nin f:s limi: by using :ne incere
e

de acters *: :::ain a :cwer cistribu:f on ca::

.

CRYSTAL RIVER - UNIT 3 3/4 2-4 Amendment No. 19-

j
.

I

+

| - .

e

y ye,-+--44 y- - , + y ----.p.- , - . . - . - 4-,
--



'

|
i.- .

''

TABLE 3.3-1 (Continued)
,

ACTION STATEMENTS (Con'tinued)
~

_
a. < 5% of RATED THERMAL POWER restore the inoperable

channel to OPERABLE status prior to increasing
! -

-THERMAL POWER above 5% of RATED THERMAL POWER.
-

b. > 5% of RATED THERMAL POWER, POWER OPERATION may
<

- continue. -

~ |
'

With the number of channels OPERABLE one'less- than required - t
-

ACTION 5
'

' -

by the Minimum Channels OPERABLE requirement and with the
THERMAL POWER level:

,
'

~ [10-Ib amps on the Intermediate Range (IR) in-|
;a.-

|strumentation, restore the inoperable channel to
I

'

OPERABLE Qatus prior to increasing THERMAL POWER
above 10 amps on the IR instrumentation. j

-

b., > 10-10 amps on the IR instrumentation, operation
may continue.

,

l'
With the number of channels OPERABLE one less thar re-ACTION 6'

-

quired by the Minimum Channels OPERABLE requirement,'

verify compliance with the SHUTDOWN MARGIN requirements
- of Specification 3.1.1.1 within one hour and at least .

once:per 12 hours thereafter.

With the number of OPERABLE channels one less than the-k ACTION 7 -

Total Number of Channels STARTUP and/or POWER OPERATIONo

may proceed provided all of the following conditions are-
-

;.w ' satisfied: .

s ,

. a. Within 1 hour:
-

1. Place the inoperable channel in the tripped ,

cendition, or
s. . .

| 2. Remove power supplied to the control rod trip'

'
' device associated with the inoperative channel..s

ju .

[' E' b. One additional channel may be bypassed for up to 2
hours for surveillance testing per Specification'^4

- ' - -
4.3.1.1, and the inoperable channel above may be

.

A. - bypassed for .uq to 30 minutes .in an.y 24 hour period .

when necessary to test the trip-breaker associatedy" s '

with the logic of the channel being tested per'
'

j. Specification 4.3.1.1. The .inoper'able channel above
,1, i|. may not be bypassed to test the logic of a channelL o

|
of the trip system associated with the inoperable"'

*

' channel.'
'

I ACTION 8 - With the number of channels OPERABLE less than required
. by the Minimum Channels OPERABLE requirement, be in at!

least HOT STANDBY within 6 hours.

!
-

,
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TABLE 3.3-2'

REACTOR PROTECT 10ft SYSILM INSTRUMENTATION RESPONSI' TIMES
.

9 Response Times3 Functinnal Unit-i
3N' Not Applicable ,

(- 1. Manual Reactor Trip
1 0.326 seconds9 Nuclear Overpower *

,y..

2. '

Not Applicable,

3. RCS Outlet Temperature - liigh i

|
Nuclear Overpower Based on RCS Flow and 1 1.79 seconds |i w 4.

|
AXIAL POWER IMilALANCE*!

__0.5 seconds<

S. RCS Pressure - Low . '

__ 0.5 seconds
, <

6. RCS Pressure - liigh ,

Not Applicable.
,

$ 7. Variable Low RCS Pressure
1 0.47 seconds'

[ 8. Nuclear Overpower Based on RCPPMs*
Not ' Appl icable

9. Reactor Containment Pressure - liigh
'

I.

E -

R
R Response time of the neutron

* Neutron detectors are exempt from response time testing.N
flux signal portion of the channel shall be measured from detector output or input of

,F first electronic component in channel. '
*

.
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3/4.4 REACTOR COOLANT SYSTEM ..,
.

REACTOR COOLANT LOOPS
i

, LIMITING CG40! TION FOR OPERATION
'

3.4.1 Both reactor coolant loops and both reactor coolant pumps in each loop
shall be in operation.

-

,
,

'
APPLICABILITY: As noted below, but excluding MODE 6.*

ACTION:

MODES 1 and 2:

With one reactor coolant pump not in operation, STARTUP and POWERa.
OPERATION may be initiated and may proceed provided THERMAL POWER
is restricted to less than 79.92% of RATED THERMAL POWER and within
4 hours the setpoints for the following trips have been reduced to
the values specified in Specification 2.2.1 for operation with three
reactor coolant pumps operating: .

1. Nuclear Overpower /
.

MODES 3, 4, and 5:

Operation may proceed provided at least one reactor cooladloopa.
is in operation with an associated reactor coolant pump or decay
heat removal pump.

b. The provisions of Specifications 3.0.3 and 3.0.4 are not applicable.

-

SURVEILLANCE RE0VIREMENTS

4.4.1 The Reactor Protective Instrumentation channels specified in the
i applicable ACTION statement above shall be verified to have had'their trip

setpoints changed to the values specified in Specification 2.2.1 for the'

applicable number of reactor coolant pumps operating either:
~

a. Within 4 hours after switching to a different pump combination
if the switch is made while operating, or

b. Prior to reactor criticality if the switch is made while shutdown.

*
See Special Test Exception 3.10.3.

i
.
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. CONTAINMENT SYSTEMS
.

-

; SURVEILLANCE REQUIREMENTS (Continued) ~ . - - - - - - - - - - - - - -

. _. : ):. 2 = :...~::. : . .-- .
~

. . .

At least once per 18 months, during shutdovIn, by verifying that- c.
each automatic valve in the flow path actuates to its correct
position on a containment spray test signal.

.. .

.

.

.. . . . -.

'
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i CONTAINMENT SYSTEMS

i : '

| CONTAINMENT COOLING SYSTEM

!
.

',
.

LIMITING CONDITION FOR OPERATION.
.

..

3.6.2.3 At least two independent containment cooling. units shall be
OPERABLE.

APPLICABILITY: MODES 1, 2 and 3.
'

ACTION:

With one of the above required containment cooling units inoperable,
restore at least two units to OPERABLE status within 72 hours or be'in
HOT SHUTDOWN within the next 12 hours.

SURVEILLANCE REQUIREMENTS s ,

''
.-

4.6.2.3 At least the above required cooling units shall be demenstrated .

OPERABLE: .

At least once per 31 days on a STAG 5ERED TEST BASIS by:a.

1. Starting (unless already operating) each unit from the
~

control room, .

2 Verifying that each unit operates for at least 15 minutes ,
and

-

3 Yerifying a cooling water flow rate of > 500 gpm to each,

unit cooler,

b. At least once per 18 months by verifying that each unit starts
automatically ~ on low speed upon receipt of a containment cool-
tng actuatien test signal.

.

'
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3/4.1 REACTIVITY CONTROL SYSTEMS
- -

BASES
'

t

3/4.1.1- BORATION CONTROL
,

3/4.1.1.1 SHUTDOWN' MARGIN .
.

,

-A. sufficient SHUTDOWN . MARGIN ensur.es that.1) the reactor' can be:made
-

suberitical from all operating conditions, 2) the reactivity transients
associated with postulated accident conditions are controllable within
acceptable limits, and 3) the reactor will be maintained sufficiently'

subcritical to preclude inadvertent criticality in the shutdown condition.
During Modes 1 and 2 the SHUTDOWN MARGIN.is known to be within limits
if all control rods are OPERABLE and withdrawn to or beyond the insertion'

limits.

SHUTDOWN MARGIN requirements vary throughout core life hs a function
of fuel depletion, RCS boron concentration and RCS T The mostavg. !restrictive condition for Modes 1, 2, and 3 occurs at EOL, with Tayg

load operating temperature, and is associated with a postulatedat no Insteam line break accident and resulting uncontrolled RCS cooldown.,

the analysis of this accident a minimum SHUTDOWN MARGIN of 0.60% 'ak/k is
initially required to control the reactivity transient. Accordingly, the
SHUTDOWN MARGIN required is based upon this limiting condition and is
consistent with FSAR safety analysis assumptions.

,

The most restrictive condition for MODES 4 and 5 occurs at.BOL, and is
associated with deboration due to inadvertent injection of sodium
hydroxide. The higher requirement for these modes insures the accident
will not result in criticality.

3/4.1.1.2 BORON DILUTION

A minimum flow rat'e of at least 2700 GPM provides adequate mixing, ,

crevents stratification and ensures that reactivity changes will be
gradual through the Reactor Coolant System in the core during boronA flow rate ofconcentration reductions in the Reactor Coolant System.
at least 2700 GPM will circulate an equivalent Reactor Coolant System
voldme of 12,000 cubic feet in approximately 30 minutes. The reactivity.
change rate associated with baron concentration reduction will be withini,

the capability for operator recognition and control. -

3 /4.1.1. 3 MODERATOR TEMPERATURE'C0 EFFICIENT

The limitations on moderator temperature coefficient (MTC) are
provided to ensure that the assumptions used in'the' accident and transientThe surveillance require-analyses remain valid through each fuel cycle.
ment for measurement of the MTC each fuel cycle are adequate to confirm
the MTC value since this coefficient changes slowly due principally to
the reduction in RCS baron concentration associated with fuel burnup.
The confinnation that the measured MTC value is within its limit provides
assurance that the coefficient will be maintained within acceptable values
throughout each fuel cycle.
CRYSTAL RIVER - UNIT 3 B'3/4.1-1 Amendment No. 3 2
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REACTIVITY CONTROL SYSTEMS
'

~

.a **

BASES
y . -

,

3/4.1.1.4 MINIMUM TEMPERATURE FOR CRITICALITY _ t

This specification ensures that the reactor will not be gade critical with the'

Reactor Coolant System average temperature less than 525 F. This limitation i's
; required to ensure that (1) the moderator temperature coefficibnt is within itsi is within its nor- -

mal operating range, (3)ge (2) the protective instrumentat onthe pressurizer is capable of being in an OPERABLE status
-analyzed temperature ran

with a steam bubble, and (4) the reactor pressure vessel is above its minimum
RT temperature.

NOT

3/4.1.2 80 RATION SYSTEMS

The boron injection system ensures that negative reactivity control is available
The components required to perform thisduring each mode of facility operation.

function include (1) borated water sources, (2) makeup or DHR pumos, (3) separate
flow paths, (4) boric acid pumos, (5) associated heat' tracing systems, and (6)
an emergency power sucoly from GPERABLE emergency busses.

With the RCS, average tecoera_ture above 200*F, a minimum of two separate and redun-
dant boron injection systems are provided to ensure s' ingle functional capabilityAllowablein the event an assumed failure renders one of the systems inoperable.
out-of-service periods ensure that minor component repair or corrective actior; may
be completed without undue risk to overall facility safety from injection system
f ailures during the repair period. -

.-f

sither system is sufficient to provide a SHUTDOWN MARGINThe boration ca:: ability o#
from all coerati'ng concitions to 3.55 ak/k after xenon decay and cooldown to 200 F.
The maximum baration cacability requirement occurs from full power ecuilitrium xenon
conditions and recuires eitner 6.730 gallons of 11,500 ;cm boric acid solution from
:ne boric acid storage tanks or 47,598 gallons cf 2,270 ppm corated water frcm the
borated water storage tank.

.

The requirements for a minimum contained volume of 415,'200 gallons of borated water
in the borated water storage tank ensures the capability for borating the RCS to the

The s;;ecified quantity of borated water is consistent witn the ECCSdesirec level.
requirements of Specification 3.5.4 Therefore, the larger volume of borated water
is specified.

With the RCS temperature below 200 F, one injection system is acceptable without.

single failure consideration on tne basis of tne stable reactivity condition of tre
reactor and the additional restrictions prohibiting CORE ALTERATIONS and positive
reactivity change in the event tne single injection system becomes inoperable.

The boron capability required below 200 F is sufficignt to orovide a SHUTDOWN MARGIdThis conditionof .3.5". ak/> after xenon decay and cooldown frcm 200 F to 140 F.
requires either 300 gallons of 11,600 ppm baron from the boric' acid
storage system or 1,608 gallons of 2,270 pom boron from the borated waterTo enveico future cycle BWST contained borated water volume require-

~

storage tank.
ments, a minimum volume of 13,500 gallons is specified.
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The contained water volume limits include allowance for water not available
because of discharge line location and other physical characteristics. The limits i
on contained water volume and boron concentration ensure a pH value of between .

i7.2 and 11:0 of the solution sprayed within the containment after a design basis
accident. ~ The pH band minimizes the evolution of iodine and minimizes the effect ,

'
of chlorides and caustic stress corrosion cracking on mechanical systems and
components.

4

The OPERABILITY of one boron injection sys' tem during REFUELING, ensures that this
'

system is available for reactivity control while in MODE 6.

3/4.1.3 MOVABLE-CONTROL ASSEMBLIES

The specifications of this section (1) ensure that acceptable power distribution
limits are maintained, (2) ensure that the minimum SHUTDOWN MARGIN is maintained,
and (3) limit the potential effect of a rod ejection accident. .0PERASILITY of
the control rod position indicators is required to determine control rod cositions
and thereby ensure compliance with the control rod alignment and insertion limits.

The ACTION statements which permit limited variations from the basic requirements
are accompanied by additional restrictions which ensure that the original criteria
are met. For example, misalignment of a safety or regulating rod requires a
restriction in THERMAL POWER. The reactivity worth of -a misal.igned rod _is limited
for the remainder of the fuel cycle to prevent exceeding the assumptions used in
the safety analysis.

,~,: -

The position of a rod declared inoperable due to misalignment should not be
included in computing the average group position for determining the.0PERIE''.'~v*

of rods with lesser misalignments.

.

;
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REACTIVITY CONTROL SYSTEMS . .
-

.

.

BASES ,

_ . _ .

MOVABLE CCNTROL ASSEMBLIES (Continuedl .3/4.1.3
The maximum red drop time pe.rmitted is consistent with the assumed

Measurement with Tred drop time used in the safety analyses.
> 525'F and with reactor coolant pumps operating ensures that @
measured drop times will be representative of insertion times experienced

'

*

during a reactor trip at operating conditions.

Control red positions and OPERABILITY of the rod position indicators
are required to be verified on a nominal basis of once per 12 hours with
frequent verifications required if an automatic monitor,ing channel is

These verification frequencies are adequate for assuringinoperable.
that the applicable LCO's are satisfied.

The limitation on Axial Power Sha,ning Rnd insertion is necessary
to ensure that power peaking limits are not exceeded.

-
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