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Dear Mr. Calvo:

Attached is the revised Final Draft of the upgraded Fort St. Vrain
(FSV) Technical Specifications. These specifications are submitted
for your review as a Proof and Review draft.

The initial Final Draf t (Reference 1) has been revised to address NRC
comments provided in References 2 through 5. These comments were
discussed in several meetings as summarized in References 6 through
11. Also, the Public Service Company of Colorado (PSC) resolutions
of these comments nave been incorporated, as documented in References
12 through 18.

Attachment 1 is the revised Final Draft Upgraded Technical
Specifications. These specifications have been reviewed by a special
subcommittee of the FSV PORC and their comments have been
incorporated.

Attachment 2 is a discussion for each revision to technical !
specification drafts that were previously transmitted to the NRC.
For each specification, the last docketed submittal is identified,
all changes are listed, and a justif cation for each change is
provided.
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This submittal is provided with the following' additional
considerations:

) 1. PSC's justifications for changes from the current FSV Technical-
Specifications and other '.'C" category comments will -be provided
via separate correspondence, by June 3, 1988.

2. The Administrative Controls, Section 6.0, has been revised to
delete organization charts, under the guidance of Generic Letter
88-06. Several discussions within this Section still address
organizational information, such as position titles. PSC has *

recently announced a re-organization that affects this Section
and-an-update will be submitted as soon as practical- .

3. PCRV Liner Cooling System tube temperature limits have been
included but they are a significant restriction over the current
FSV Technical Specifications. PSC is attempting to operate per '

,

these new limits and 'any concerns identified during -this
experience will be addressed as soon as practical

PSC considers these revised Final Draft Upgraded Technical
,

Specifications responsive to the goals of improving the clarity, '

completeness, and the correctness of the Technical Specifications,
consistent with the FSV licensing basis as embodied in the FSAR.

1 Furthermore, this submittal is supportive of the goal of
; implementation by the startup following the fourth refueling.
4

If you have any questions regarding this submittal, please contact i

Mr. M. H. Holmes at (303) 480-6960. |

|

Very truly yours,

^

%

| H. L. Brey, Manager
; Nuclear Licensing and

Resource Management
;

1 |

; HLB /SWC/ lmb l
1 1

! Attachments |
1 i

Ii cc: Regional Administrator, Region IV e

i ATTN: Mr. T. F. Westerman, Chief I
'

j Projects Section B i

\
|

| Mr. Robert Farrell '

Senior Resident Inspector |
;

Fort St. Vrain
1 ,

-. _:
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O
These Technical Specifications apply to-. the Fort .S't. Vrain
Nuclear. Generating Station Unit No. 1. These Technical
Specifications pertain to certain features, characteristics and
conditi.ons governing the operation of this facility which are-
important .in protecting .the barriers in the facility that
separate the radioactive materials in the facility- from the
environs.

These Technical Specifications may not be changed except as part
of a license amendment' approved by the Nuclear Regulatory
Commission.

,

O
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The defined terms of this section appear in capitalized type and are
applicable throughout these Technical Specifications.

ACTION

1.1 ACTION shall be that part of a specification which prescribes
remedial measures required under designated conditions.

ACTUATION LOGIC TEST

1.2 An ACTUATION LOGIC TEST shall be the application of various
simulated input combinations, considering system design, in
conjunction with each possible interlock logic state and
verification of the required logic output.

ALLOWABLE VALUE
*.

1.3 The ALLOWABLE VALUE shall be the least conservative acceptable
"as found" value for a TRIP SETPOINT.-

BASES (BASIS)

1.4 The BASES snall summarize the reasons for the SAFETY LIMIT, theg
1 LIMITING SAFETY SYSTEM SETTINGS, the Limiting Condition- of

Operation, and the Surveillance Reauirements. In accordance
with 10 CFR 50.36, the BASES are not a part of the Technical
Specifications.

CALCULATED BULK CORE TEMPERATURE (CBCT)

1.5 The CALCULATED BULK CORE TEMPERATURE (CBCT)- shall be the
calculatec average temperature of the core, including graphite
and fuel but not the reflector, assuming a loss of all forced
circulation of PRIMARY COOLANT FLOW. Use of the CALCULATED
BULK CORE TEMPERATURE is explained in Specification 3.0.5.

CHANNEL CALIBRATION

1.6 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of
the channel such tnat it responds within the required range and
with the recuired accuracy to known values of input. The o

CHANNEL CALIBRATION shall encompass the entire channel,
considering system cesign, including the sensors and alarm,
interlock and/or trip functions and may be performed by any
series of sequential, overlapping, or total enannel steps such
that the entire channel is calibrated.

O
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CHANNEL CHECK

1.7 A CHANNEL CHECK shall be the cualitative assessment of channel
behavior during OPERATION by observation. This determination
shall include, where possible, comparison of the channel
indication and/or status with other indications and/or status
der.1ved from independent instrument channels measuring the same
parameter.

CHANNEL FUNCTIONAL TEST

1.8 A CHANNEL FUNCTIONAL TEST shall be the injection of a simulated
signal into the channel as close to the sensor as practicable,
considering system design, to verify OPERABILITY including
alarm, interlock, and/or trip functions.

COMPARISON REGIONO

1.9 A COMPARISON REGION shall be a core refueling region whose
power, flow, and coolant outlet temperature enaracteristics are
used to determine the INDIVIOUAL. REFUELING REGION OUTLET
TEMPERATURE of a region for which the measured outlet

Os temperature is unreliable. Experience has shown that Regionsb 20 and 32 through 37 have the potential for significant
discrepancies between measured and actual region _ outlet
temperature. To compensate for these discrepancies Regions 20
and 32 through 37 shall have their region outlet temperatures
determined by the relative power and flow characteristics of
other regions in the core referred to as COMPARISON REGIONS. |
These discrepancies are caused by a transverse flow of
relatively cool nelium from tne core reflector interface along
the region outlet tnermoccuple sleeves. This flow passes 'over
the region outlet thermocouple assemblies of these regions and
depresses the indicated outlet temperatures.

CONGESTED CABLE AREAS (S)

1.10 CONGESTED CABLE AREA (S) shall be the THREE ROOM CONTROL
COMPLEX, the area containing redundant cable concentrations on
the reactor building side of the "J" wall, and the area
containing redundant caole concentrations on the turbine
building sice of the "G" wall.

CORE ALTERATION

1.11 CORE ALTERATION shall be the movement or manioulation of any
component within tne PCRV tnat alters the core reactivity
except for insertion of control rod pairs or reserve shutdown

O ma te ri a l , or that could otnerwise cause damage to core
components, while fuel is in tne vessel. Suspension of CORE
ALTERATION shall not preclude completion of movement of a
component to a safe conservative position or condition.

_ . _ _ _ _. _. .
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CORE AVERAGE INLET TEMPERATURE
i

1.12 The CORE AVERAGE INLET TEMPERATURE shall be the arithmetic |

. average of the operating circulator inlet temoeratures,
adjusted for circulator power i n p u t ,' steam generator :
regenerative heat input, and heat transfer .to (or from) the '

PCRV liner cooling system.
'

CORE AVERAGE OUTLET TEMPERATURE

1.13 The CORE AVERAGE OUTLET TEMPERATURE shall be the arithmetic
average of the INDIVIOUAL REFUELING REGION OUTLET TEMPERATURES.

CORE AVERAGE TEMPERATURE

1.14 a. During SHUTDOWN and REFUELING, CORE' AVERAGE TEMPERATURE
shall be the arithmetic average of the CORE AVERAGE INLET
TEMPERATURE and the COR2 AVERAGE OUTLET TEMPERATURE.

,

b. -During STARTUP, LOW POWER, and POWER, CORE AVERAGE
TEMPERATURE shall be thermodynamically calculated based -on
CORE AVERAGE INLET and CORE AVERAGE OUTLET TEMPERATURES,
PRIMARY COOLAMT FLOW, and reactor oower.

DOSE EQUIVALENT I-131

1.15 00SE EQUIVALENT I-131 - shall be that concentration of I-131
(microcurie /cc) which alone would procuce the same thyroid dose
as the quantity and isotopic mixture of I-131, I-132. I-133,
I-134, and I-135 actually present. The tnyroid dose conversion
factors used for this calculation shall be those listed in
Table III of TID-14844, "Calculation of Distance Factors for
Power and Test Reactor Sites" (for accicent analysis), or in
Table E-7 of Nuclear Regulatory Commission Regulatory Guide
1.109, Revision 1, Octocer 1977 (for releases associated witn
routine operation or emergency situations).

E-BAR - AVERAGE DISINTEGRATION ENERGY

1,16 E-BAR shall be one average (weigntec in proportion to the
concentration of eacn noble gas radionuclide in tne sample) of
beta olus gamma energy per disintegration (MeV/d) for the nobie
gas radionuclices in tne sample. Tne E-EAR determination shall
incluce cuantitative measurement of the radionuclices making up
at least 95'. Of tne nocle gas ceta olus gamma cecay energy in

the primary cociant. corrected to 15 minutes after sampling.

O

. .. _ . . . _ _
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FREQUENCY NOTATION

'. 17 The. FREQUENCY NOTATION soecified for the performance of
surveillance requirements snall correspond to the intervals |
defined in Table 1.2, or as otnerwise specified in the |
surveillance requirement.

INDIVIOUAL REFUELING REGION CUTLET TEMPERATURE

1.18 The' INDIVIDUAL REFUELING REGION OUTLET TEMPERATURE shall-be
defined as follows:

a. For Regions 1 through 19 and 21 tnrough 31, the measured
refueling region outlet temperature,

b. For Regions 20 and 32 through 37, whichever of tne
following temoeratures is hottest: 1) the measured
refueling region outlet temperature or 2) the refueling
region outlet temperature based uoan the following '
quantities:

1. The ratio of the relative oower in each of these
regions to that in its COMPARISON REGION as determined |

Os from onysics calculations,

2. The ratio of the nelium flow rate througn each of these
regions to snat tnrough its CCMPARISON REGION as

|
determined based uoon inlet Orifice valve positions,,

and

3. The measured refueling region outlet temperature of its
COMPARISON REGION.

IRRADIATED FUEL

1.19 IRRADIATED FUEL shall be fuel that nas a radiation level
greater than or eoual to 100 mR/hr measurec peroencicularly one
foot from a fuel element surface.

LIMITING SAFETY SYSTEM SETTING (S)

1.20 LIMITING SAFETY SYSTEM SETTING (S) shall ce tne ALLCWABLE VALUE
soecifiec in Soecification 2.2, for tne automatic crotective
cevices tnat ensure corrective action to orevent exceeding tne
SAFETY LIMITS.

l

OV
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MEMBER (S) 0F THE PUBLIC l

1.21 MEMBER (S) 0F THE PUBLIC shall include all persons who are not
occupationally associated with the plant. This category - does
not include employees of the . licensee, its contractors, or |
vendors. Also excluded from this category are persons who 1

enter the site to service eauipment or make deliveries. This
category does include persons wno use portions of the site for
recreational, occupational, or other purposes not associated
witn the plant.

OPERABLE - OPERABILITY

1.22 A system, s u'o sy s tem , train, component or device shall be
OPERABLE or have OPERABILITY when it is capable of performing |

its specified safety function (s), and when all necessary
attendant instrumentation, controls, electrical power, cooling
or seal water, lubrication or other auxiliary equipment that
are requirec for tne system, suosystem, train, component, or '
device to perform its safety function (s) are also cacable of
performing their related support function (s). Nonessential
portions of a system, subsystem, train, component or device

(3 need not ce coerational orovided that the specified safety
(j function is maintained.

OPERATIONAL MODE- M00E
|

1.23 An OPERATIONAL MODE (i.e. M00E) shall correscond to any one |
inclusive comeination of Reactor Mode Switen Setting, Interlock :
Secuence Switch Setting, and i RATED THERMAL POWER, specified )in Table 1.1. l

PHYSICS TESTS

1.24 PHYSICS TESTS snall be tnose tests cerforced to measure the
fundamental nuclear cnaracteristics of tne reactor core and
related instrumentation and (1) cescribed in Chaoter 13 of tne
FSAR, (2) autnorizea uncer the orovisions of 10 CFR 50.59, or
(3) otherwise aporoved Dy tne Commission.

PLANT PROTECTIVE SYSTEM (005)

1.25 The PLANT PROTECTIVE SYSTEM (PDS) shall be the reactor
orotective circuitry and tne circuitry tnat orotects various
olant comoonents f acm major camage. Tnis system initiates: (1)
scram, (2) 1000 snutcown, (3) circulator trip, and (4) rod
withdrawal oroniott functions, as accressed in Specification
3/4.3.1.

ba
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POWER-TO-FLOW RATIO (P/F)

1.26 POWER-TO-FLOW RATIO (P/F) shall be the percentage of RATED
THERMAL POWER diviced by the cercentage of cesign DRIMARY
COOLANT FLOW at RATED THERMAL POWER.

PRIMARY COOLANT FLOW

1.27 The PRIMARY COOLANT FLOW shall be the sum of the helium
massflow (Ib/nr) for eacr of the OPERATING circulators. The
cesign PRIMARY CCOLANT FLOW at RATED THERMAL POWER is 3.5E+06
lb/hr.

RATED THERMAL DOWER

1.23 RATED THERMAL POWER snall be the total reactor core neat
transfer rate to tne reactor coolant of 842 MWt.

REACTOR BUILDING CONFINEMENT INTEGRITY '

1.29 REACTOR BUILDING CONFINEMENT INTEGRITY shall exist when:

a. The reactor cuilding louvers are closed.^

v
b. Either tne truck coors to the truck bay anc the personnel

access door in tne truck door are closed, or the truck Oay
floor naten. tne truck oay overnead slicing natch, and tne
internal personnel door in the trucs bay are closed.

REACTOR PRESSURES

1.30 REACTOR PRESSURES shall ce cefined as:

a. NORMAL WORKING PRESSURE (NWP) = 638 osig.

b. PEAK WORKING DRESSURE (PWP) 704 psig. PWP incluces=

allowance for transients anc variations in PCRV helium
pressure control aoove tne NORMAL WORKING PRESSURE.

c. REFERENCE PRESSURE (RP) 345 osig. RP is the maximum=

internal cressure allowec over tne PCRV 30 year coerating
life except for tne initial cressure test.

c. NORMAL 00ERATING RESSURE (NCP) varies in tne PCWER range
cet'neer 610 osia anc 700 osia (593 osig and 633 psig). See
Figure 2.2.1-2.

7
k. hv
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REFUELING CYCLE

1.31 REFUELING CYCLE snall be that interval of time between
successive schedulec refuelings of a significant (greater than
or equal to one-tenth) cortion of the core. An "n" refueling
follows the REFUELING CYCLE with the same number i.e., the-

sixth refueling _follows the sixth REFUELING CYCLE. A REFUELING
CYCLE Surveillance shall be performed at least once per 18
months.

REPORTABLE EVENT

1.32 A REPORTABLE EVENT shall be any of tnose conditions soecified
in Sections 50.72 or 50.73 of 10 CFR Part 50.

SAFE SHUT 00WN COOLING

1.33 SAFE SHUTDOWN COOLING shall be the removal of core stored
energy and decay neat by forced circulation, u s i .,g SAFE'
SHUTDOWN COOLING equioment. This equipment includes those
systems and components involved in supplying firewater to the
steam generators and helium circulator water turbine drives, as
described in Soecification 3/4.5. The reactivity condition in-

I the core during SAFE SHUT 00WN COOLING 4 5 suocritical. f
SAFETY LIMIT

1.34 SAFETY LIMIT (S) shall be limitations on process variables as
identified in Soecification 2.1. These limitations are defined
to protect the fuel carticle integrity and the integrity of tne
primary coolant system bouncaries.

SHUTCCWN MARGIN

1.35 SHUT 00WN MARGIN shall be the instantaneous amount of reactivity
by wnicn the reactor is succritical, or would be succritical
from its oresent condition assuming tnat all OPERABLE control
rod pairs are fully insertec, except for the single control r0d
pair of hignest reactivity wortn cacaole of being withdrawn,
which is assumed to De fully witndrawn.

SITE SOUNDARY

1.36 Ine SITE EQUNCARY shall ce that line oeyond which the land is
neither ownec. nor leased, nor otnerwise controlled oy tne
licensee.

OV

.
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STAGGERED TEST BASIS

1.37 A STAGGERED TEST BASIS shall consist of:

a. A test schedule for "n" systems, subsystems, trains, or
other designated components obtained by dividing the
specified test interval into "n" equal suo-intervals, and

b. The testing of one system, subsystem, train, or other
designated component at tne beginning of_ each sub-interval.

SURVEILLANCE INTERVAL

1.38 The SURVEILLANCE INTERVAL shall be the nominal period of time
for the performance of surveillance requirements. Specific
intervals are identified in Table 1.2.

.

THERMAL POWER

1.39 THERMAL POWER shall be the total reactor core heat transferred
to the reactor coolant, as determined by an ' appropriate heat
balance calculation, or from calibrated nuclear,

instrumentation.

THREE ROOM CONTROL COMPLEX

i

1.40 The THREE ROOM CONTROL COMPLEX shall be that area of the !
turbine building which includes the control room, the auxiliary I
electric equipment room, and the 480 voit switchgear room. )

|

TRIP

1.41 TRIP shall be the switching of an instrument or a device from i

its normal state to a state such that it is performing its )
protective function. The result.of a TRIP on a system level '

may be control rod scram, pressure relief, loop shutdown, etc.

TRIP SETPOINT

1.42 The TRIP SETPOINT shall be the least conservative "as left"
value (as incicated) on a protective device to prevent a
measured cuan*1ty from exceeding tne ALLOWABLE VALUE.

UNRESTRICTED AREA

1.43 An UNRESTRICTED AREA shall be any area inside or outside the
SITE BOUNDARY to wnicn access is not controlled by the licensee
for purposes of protection of individuals from exposure tog
radiation and radioactive materials.

._. . - -- _ - _ . . _
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TABLE 1.1

' OPERATIONAL MODES l

1

INTERLOCK REACTOR

SEQUENCE MODE SWITCH #4 RATED

ME SWITCH SETTING SETTING THERMAL POWER"

POWER (P) Power Run > 30%

LOW POWER (L) Low Power @ Run > 5% and 5 30*4

STARTUP (S/U) Startup Run 5 5%,

SHUT 00WN (S/0) .0ff # 0"

REFUELING (R) Fuel Loading 0"

0
_.

Excluding decay heat.-

Interlock Sequence Switch (ISS) may be in any position in"

SHUT 00WN and REFUELING.

Includes Reactor Internal Maintenance, see Specification 3/4.9.1."*

# The Reactor Mode Switch setting may be changed for the purpose of
performing surveillances or other tests, provided the control rods
are verifiec to remain fully inserted (or as otnerwise required
for Refuelin, coerations or surveillance testing) oy a second
licensed operator or other cualified memoer of the unit technical
staff.

@ The Interlock Sequence Switch setting may be changed to the POWER
position and power may be increased to no greater than 40?. for
the purpose of performing surveillances or otner tests, for up to
72 nours, witnout ceing considereo a enange in OPERATIONAL MODES.

i

;

. . _ , _ _ , .. _ . . - . . . , . - . . - .
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TABLE 1.2

FREQUENCY NOTATION

FRE0VENCY SURVEILLANCE

[40TATION INTERVAL

5 At least once per 12 hours

O At least once per 24 hours

W At least once per 7. days

M At least once per 31-days

Q At least once per 92 days '

SA At least once per 184 days

A At least once per 366 days

R At least once oer 18 months

P Prior to each reactor startuo, if
not performec within previous 7 days

i

i

|

\

!

|O
.

'
<

|
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SECTION 2.0 !

l

SAFETY LIMITS and LIMITING 1

|
SAFETY SYSTEM SETTINGS '

O

O
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'2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

REACTOR CORE SAFETY LIMIT

2.1.1 The Integral Fraction of Allowable Operating Time with POWER-
T0-FLOW RATIOS that exceed the limits of Figure 3.2.6-1 shall-
not exceed 1.0 during tne lifetime of any fuel segment.

APPLICABILITY: ' POWER and LOW POWER *

ACTION: With the above SAFETY LIMIT exceeded: |
,

a. Be in at least SHUT 00WN within 24 hours, and

b. Comply with the requirements of Specification 6.7.

|

O
l

|

,

Applicable only aeove 15*. RATED THERMAL POWER.*

i,

O

;
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BASIS FOR SPECIFICATION SL 2.1.1

SAFETY LIMIT 2.,1.1 limits the P/F Integral Fraction of
Allowable Operating Time of. the summation of a numoer of
individual transients. The individual transients are limited '

by Specification 3.2.6. The BASIS for Specification 3.2.6 is
also applicable to SAFETY LIMIT 2.1.1. Further discussion on
the reactor core SAFETY LIMIT is provided in FSAR section
3.6.8.

To ensure fuel particle i nteg ri ty as a fission product
barrier, it is necessary to prevent the failure of significant
quantities of fuel particle coatings. Failure of fuel
particle coatings can result from the migration of- the fuel
kernels through their coatings. During power operation,
tnere is a temoerature gradient across each fuel rod, with tne
higher temperature being at the center of the fuel rod and the
lower temaerature at tne outer edge of the fuel rod. In an
overtemperature condition, fuel kernels can move through their
coatings in this temperature gradient, in the direction of the
higher temperature.

The reactor core SAFETY LIMIT has been established to ensure
that a fuel kernel migrating at the highest rate in the core

(T will penetrate a distance less tnan tne combined thickness of

( the buffer coating, plus the inner is0 tropic coating on the
carticle.

The fraction of failed particle coatings in the core at all
times is ceterminable by measurement of gaseous fission
product activity.in the primary coolant loop.

As stated in LCO 3.2.6. the Integral Fraction of Allowable
Operating Times is determinea as follows:

1. The range of possible POWER-TO-FLOW RATIOS above tne
limit of Figure 3.2.6-1 is divided into intervals. for
ease of calculation.

2. The Allowaole Ooerating Time aoove tne limit of Figure
3.2.6-1 is cetermined each P/F RATIO interval from Figure
3.2.6-2.

rU

!
!

J
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BASIS FOR SPECIFICATICN SL 2.1.1 (Continued)

.

3. For each transient, the actual time ceriod during which
the P/F RATIO exceeded the limit of Figure 3.2.6-1 for
each interval is divided by the Allowable Operating Time
for that interval.

4. The individual fractions determined in Step 3 above are
summed for each fuel segment, over its lifetime in the
core. This is the Integral Fraction of Allowaele
Operating Time wnich may not exceed 1.0.

APPLICABILITY is limited to power levels above 154 RATED
THERMAL POWE8, in that Figure 3.2.6-1 covers only the range of
15% to 100% power. Specification 3.2.4, Core Inlet Orifice
Valves / Minimum Helium Flow and Maximum Core Region Temperature
Rise, includes oower levels below 15% where core temperatures
are lower, and also overlaps one power levels addressed oy
this SAFETY LIMIT.

.

BASIS for Orderly Shutdown

Following determination (Specification 3.2.6 ACTION c.1) that
|SAFETY LIMIT 2.1.1 has oeen exceeded, shutdown is allowed to '

O be performed in an orderly manner (21 nours to be in at least
SHUT 00WN), thus minimizing unnecessary transient effects on
other plant comoonents. Any severe transient tnat
significantly exceeds tne limits of S ecification 3.2.6 would
reouire a mucn faster plant shutcown (Specification 3.2.6

,

ACTION b), if it did not result in a scram by automatic
response of tne PLANT PROTECTIVE SYSTEM

|

1

O
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- SAFETY LIMITS AND LIMITING' SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

REACTOR VESSEL PRESSURE

2.1.2 Neither the PCRV internal' pressure nor the penetration
interspace pressures shall exceed tne Reference Pressure of
845 psig.

APPLICABILITY: At all times

ACTION: POWER, LOW POWER, and STARTUP

With the PCRV internal pressure -or the penetration
interspace pressure exceeding 845 psig, be in SHUTOOWN
within 5 minutes, with the pressure within its limit witnin
1 hour, anc comply with the requirements of Specification
6.7. .

SHUTOOWN and REFUELING

With the PCRV i nternal pressure or penetration interscace

O' pressure exceeding 845 psig, reauce the pressure to witnin
its limit within 1 hour, and comely with the requirements of
Specification 6.7.

|

i |

|

O,

i
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V BASIS FOR SPECIFICATION SL 2.1.2

The restriction of this SAFETY LIMIT protects the PCRV and its
penetrations from overpressurization, and thereby ensures the ;

integrity of the PCRV as a fission product barrier. I

A detailed discussion of the PCRV and penetrations, including design
bases, is contained in FSAR Section 5. All pressure containing
elements for tne crimary coolant system are designed for a pressure
equal to the PCRV Reference Pressure of 845 psig. (FSAR Section
5.8.2). From initial reactor startup, after completion of the

,

initial proof test, pressurization of the PCRV above Reference |

Pressure is prevented by means of the safety valve installation,
described in Section 6.8 of the FSAR and in Specification 2.2.1. The-
SAFETY LIMIT of 845 osig is consistent with the design criteria.

Prior to initial ooeration, the Fort St. Vrain PCRV was subjected to
an initial oroof test pressure (approximately equal to 1.15 times
Reference Pressure) to demonstrate integrity, verify the structural
response of the vessel to an internal pressure greater thar. Reference
Pressure, and demonstrate at an early age that the PCRV, when
pressurized to the Reference Pressure level, will remain in a net
compressive condition at the end of design life.

NOTE: Specification 3.9.1 contains cressure limits applicable during
the nandling of IRRADIATED FUEL in tne reactor vessel.

O
,

l

|
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2.2 LIMITING SAFETY SYSTEM SETTINGS TRIP SETPOINTS:

2.2.1 The PLANT PROTECTIVE SYSTEM (PPS) instrumentation and PCRV
pressurization setpoints shall oe set consistent with the TRIP
SETPOINT values shown in Taole 2.2.1-1.

APPLICABILITY: PLANT PROTECTIVE SYSTEM: As shown for each channel
in Table 3.3.1-1

PCRV PRESSURIZATION SETPOINTS: As shown in
Specification 3.6.1.1

ACTION: a. With a LIMITING SAFETY SYSTEM SETTING 1ess
conservative than the value shown in the ALLOWABLE
VALUE column of Table 2.2.1-1, except as permitted oy
ACTICN e celow, ceclare the channel inoperable and
apoly tne applicable ACTION requirement of
Soecification 3.3.1 (PPS) 'or 3.6.1.1 (PCRV
Pressurization).

n b. Witn a Linear -Channel-High Neutron Flux channel
( setooint less conservative aan the value shown in

'

:ne ALLOWABLE VALUE column of Table 2.2.1-1 due to a
change in power level that recuires a change in TRIP
SETPOINT, adjust tne TRIP SETPOINT as required within
12 hours or be in at lease SHUT 00WN witnin the
following 24 hours.

.

O
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Table 2.2.1-1

LIMITING SAFETY SYSTEM SETTINGS

TRIP ALLOWABLE
PARAMETER FUNCTION SETPOINT VALUE

1. Reactor Core

a) Linear Scram Varies as a Varies as.a
Channel-High Function of Function of
(Neutron Indicated Indicated
Flux) THERMAL THERMAL

POWER per POWER oer
Figure 2.2.1-1 Figure 2.2.1-1

b) Reneat Scram < 1055 < 1067
Steam Begrees F 3egrees F
Temperature-
High

c) Primary Scram < 68.6 ost < 72.7 psi
Coolant celow Normal, 6elow Normal,
Pressure- programmed programmed

O Programmed with Circu- with Circu-V Low lator 1.nlet lator Inlet
Temperature. Temperature i
Upoer TRIP per Figure !
SETPOINT of 2.2.1-2. Upper )> 631.1 Limit to |3sia, for Circu- produce TRIP '

lator Inlet at - 627
Temoerature psia, for Circu-
> 742 lator Inlet
degrees F Temoerature

> 742
cegrees F

l

O
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'd Table 2.2.1-1 (Continued)

LIMITING SAFETY SYSTEM SETTINGS

TRIP ALLOWABLE

PARAMETER FUNCTION SETPOINT- VALUE

2. Reactor Vessel
Pressure

a) Primary Scram and 5 46 psi 5 52.7 psi
Coolant Preselected above Normal, above Normal,
Pressure- Loop Shutcown programmed programmed-
Programmed and Steam / with Circu- - with Circu-
High ' dater Oump lator Inlet lator Inlet

Temoerature. Temoerature
Upper TRIP per Figure
SETPOINT of 2.2.1-2. Upper
< 746.3 psia, limit to
for Circu- produce TRIP
1ator Inlet at < 753
Temperature psia, for Circu-

> 742 lator Inlet
degrees F. Temperature
Lower TRIP > 742
SETPOINT of degrees F.m
< 538.3 osia lower limit to
7or Cir:u- produce TRIP
lator Inlet at < 545 psia

Temoerature for'Circu-
< 415 lator Inlet
degrees F. Temperature

< 415
degrees F.

b) Primary Scram, Loop < 60.5 < 62.2
Coolant Snutcown, degrees F 5egrees F
Moisture- anc Steam / dewpoint dewooint
Hign Water Dump temoerature temperature

c) PCRV Pressure
Pressure: Relief

Ruoture Dis: 312 osig clus 320 psi
(Low Set or minus 3
Safety Valve) osi

;

O

- - . .- -. _ . - _ _ _ _ _ _



. .. __ _

Amendment No.
Page~2-9

DRAFT

O "Av2sen
Table 2.2.1-1 (Continued)

- LIMITING' SAFETY SYSTEM SETTINGS

TRIP ALLOWABLE
PARAMETER FUNCTION- SETPOINT VALUE

Low Set Safety 796 psig plus. 804 osig
Valve or mines 8 psi

Ruoture Disc 832 psig plus 840 psig
(High Set Safety or minus 8 psi

Valve)
,

High Set Safety 812 psig plus 820 psig
Valve or minus 8 psi-

d) Helium Pressure
Circulator Relief
Penetration
Interspace .

Pressure:

Ruoture Disc 825 osig plus 842 psig

O (2 Per or minus 17
Penetration) psi

Safety Valve 805.osig plus 829 psig
(2 Per or mirus 24 |

Penetration) osi I

e) Steam Pressure
Generator Relief
Penetration
Intersoace
Pressure:

Rupture Disc 825 osig clus 842 psig
(2 For Each or minus 17
Steam Generator) osi

Safety Valve 475 psig clus- 489 osig
(2 For Each or minus 14
Steam Generator) osi

<

<

O:

,
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U BASIS FOR SPECIFICATION SL 2.2.1

TRIP SETPOINTS !

SAFETY LIMITS have been soecified in Specification 2.1.1 and

2.1.2 to safeguard the fuel particle integrity and the reactor
.

primary coolant system barriers. Protective devices included in
Specification 2.2 nave oeen provided in the plant Cesign to
ensurt that automatic corrective action is taken Asn required
to prevent the SAFETY LIMITS from being exceeded ductag normal
operation or during coerational transients. This specification |

. establishes tr.e TRIP SETPOINTS and ALLOWABLE VALUES for these
automatic protective ctvices.

Operation with setooints less conservat've than the TRIP
SETPOINT but within tne ALLOWABLE VALUE is at.:eptable since an
allowance nas oeen made in the safety analy;;; to aced.amodate
this error, as cescribed beiow. The ALLOWABLE VALUE is tne
tnreshold for REPORTABLE EVENTS. That is, if the "as found"
setooint exceeds the ALLOWABLE VALUE, it snall be reset and the
requirements for REPORTABLE EVENTS are applicable. |

Genera,l. Methodology
_

The Analysis Value is the value of a carameter for which a TRIP

O and initiation of autcmatic protective action is assumed to
occur in FSV accicent analyses (FSAR Chaoter 14). Provided tht:
the TRIP occurs at a valua eoual to or more conservative than
the Analysis Value, analyses demonstrate that consecuences of
tne accicent 'e transient are accestat h.

I St. Standard, S67.04-1982 nas ceen apolied to these Analysis
Values to arrive at ALLOWABLE VALUES and TRIP SETPOINTS fer each
PPS carameter.

,

I

|

|

|
.

|
. - . . . _--- . _ ,
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BASIS % ,7CIFICATION SL 2.2.1 (Continued)

Linear Channel - High (Neutron Flux)

The neutron flux TRIP SETPOINTS are established to protect the
fuel particle . integrity during rapid overoower transients. The
powe range nuclear channels respond to enanges ingstron flux.
Ouring normai poder operation, the enannels are cdhbrated using
a plant _ neat balance so that the neutron flux that is sensed,is
indicated as percent of RATED THERMAL POWER. For slow
maneuvers, those where core THERMAL POWER, surface heat' flux', '
and the heat transferred to tne helium follow tne neutron flux,

the power range nuclear channels will indicate reactor THERMAL,
'

POWER. For f ast transients, the neutron flux change .will lead
the change in heat transferred from the core to tne helium due
to the effect of tne fuel, moderator and reflector tnermal time 3
constants. Therefore, wnen the neutron flux increases to the 'i .
scram TRIP SETPOINT raoidly, the percent increase in he W flux
and heat taansferred to the helium will be less than tne cercant
increase ',n neutron flux. TRIP SETPOINTS that ensure a reactor
scram at no greater than 140?e RATED THERMAL POWER are sufficient
for the plant because the negative temperature . coefficient of
reactivity and large heat cacacity of the reactor limit the
transient increases in fuel and helium temperatures to '

acceptable values. Control rod shim bank movement can result ini
/ decalibration of the external-core neut-on flux detectors. To -

account for t%is potential de:alibration and other
instrumentation errors, the actual TRIP SETPOINT is
administratively set less tnan 140*4 RATED THERMAL POWER based
upon indicated power. These administratively set flux TRIP
SETPOINTS ensure the scram will occur at or less than 140% RATED
THERMAL POWER for nose costulated reactivity accidents
evcluated in FSAR Section 14.2 Additional discussion on
cetector decalibration is given in FSAR Section 7.3.1.2.1.

1

Reheat Steam Temoerature - Hign
'

High reneat s te arr temperature indicates either an increase in
,

THERMAL POWER generation without an aporopriate increase in
helium cooling flow rate or a decrease in steam flow rate.
(Reheat steam temperature in lieu of reactor core outlet helium
temperature is used because of tne difficulty in measuring grass
helium temperature for protective system purposes.) The cesign

,

of tne steam generator is sucn nat enanges in hot helium
temoerature due to a oower increase first affect the reheat
steam temoerature tnus allowing the latter to serve as an index

1

of tne helium temperature. A reneat steam temoerature scram is i

provided to prevent an excessive POWER-TO-FLOW RATIO due to a
ocuer increase er steam # low imoalance. (FSAR Section 14.2)

.

-
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[b3 BASIS FOR SPECIFICATION SL 2.2.1 (Continued)

Primary Coolant Pressure - Programmed Low

The low primary coolant pressure TRIP SETPOINT has been
establisned to maintain the fuel particle coating integrity cue
to loss of primary coolant as a result of a coolant leak.

Primary Coolant Pressure - Programmed High

The major potential source of primary coolant pressure increase
above the normal operating range is due to water and/or steam
inleakage by means of a defective evaporator-economizer-
superneater subheader or tuoe. For a double-ended offset tube
ruoture, tne rate of water and steam inleakage will not-exceed
35 lbs/sec initially, resulting in a maximum rate of primary
coolant pressure increase of approximately 1 psi per second.
The normal PPS action upon detection of moisture is reactor
scram, loop snutcown, and steam / water dump (FSAR Section
7.1.2.5), occurring after aporoximately 12 seconds, assuming
rated power and flow conditions. In this situation, the peak
PCRV oressure at 100% reactor power does not exceed 705 osia.
The TRIP SETPOINT of less than or equal to 46 psi above the
Normal Operating Pressure eetween 25% and 100% rated power is

s selected: (1) to prevent false scrams due to normal planty) transients, and (2) to allow acequate time for the normal
protective action (hign moisture) to terminate the accicent
while limiting ne resulting peak PCRV oressure in the unlikely
event tnat tne normal protective action was inoperative. In
this case, REACTOR PRESSURE would cont.nue to rise to the high
pressure TRIP SETPOINT. The resulting ceak PCRV pressure would
be less than the PCRV Reference Pressure. The high pressure
TRIP SETPOINT is programmed as a function of load, using nelium
circulator inlet temperature as the measured variable indicative
of load, as snown in Figure 2.2.1-2. The PCRV safety valves
provice the ultimate protection against primary coolant system
oressure exceecing the PCRV Reference Pressure of 845 osig.

Primary Coolant Moisture - Hign

The high moisture TRIP SETPOINT corresponding to 60.5 degrees F
dewpoint was establisnec, considering the moisture monitor
characteristics and the necessity to minimize water inleakage to
the primary coolant system. A TRIP would ce reacned after
several nours of full cower operation with a minimum water / steam

inlea(age rate in excess of aoout 20 lbs/hr. Below that
inieakage rate, tne TRIP SETPOINT would never ce reacned, out
the indicating instruments would snow an aonormal condition.
For maximum cesign leakage rates, one system behavior is as
discussed in tne preceding section on Primary Coolant Pressure-

/] Programmed High. Backup protective action is provided oy the'

() high orimary coolant Dressure scram, loop snutdown, and dumo of
'

a pre-selected loop anc remaining loco steam depressuri:ation.
(FSAR Sections 7.1.2.3, 7.1.2.4, and 7.1.2.5.)
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V BASIS FOR SPECIFICATION SL 2.2.1 (Continued)

PCRV Pressure
,

The PCRV safety valves provide the ultimate protection against
primary coolant system pressure exceeding the PCRV Reference
Pressure of 845 psig. This engineered safeguard system consists
of the isolation valves, the rupture discs, the relief valfes,
and the containment tank. Two safety valves are provided,
either of which is adequate to prevent exceeding the PCRV
Reference Pressure in the event of a steam generator subheader
rupture, which is the only credible means of substantially
increasing the primary coolant pressure.

If the pressure in the PCRV were to rise significantly above the
Normal Working Pressure, the low-set rupture disc would rupture
within the range of 804 to 820 psig (812 psig +/- 1%). The low |
set safety valve, set at 796 psig plus or minus 1%, would be
wice open and relieving at full capacity at or above 820 psig
(3% accumulation). If the pressure still continued to rise, the
high-set rupture disc would rupture between 824 psig and 840
psig. The hign-set safety valve, set at 812 psig plus or minus
1%, would be relieving at full capacity above 836 psig (3%
accumulation). As the pressure decreased, the high-set safety
valve would close at a pressure of approximately 690 psig and

[' the low-set safety valve at approxi ately 677 psig; the'v corresponding primary system pressure w:uld be app oximately 737
psig when the low-set safety valve closed, due to line losses.

The minimum permissible TRIP SETPOINT of each PCRV overpressure
relief train rupture disc and relief valve is specified to
provide assurance that primary coolant helium will not be vented
to atmosphere during primary coolant pressure surges, resulting
from transients or accidents, in which pressures co not approach
the ALLOWABLE VALUE anc :nereby do not cnallenge tne integrity
of tne PCRV. (FSAR Section 6.8.3.) See Specification 3.6.1.1.

D
(G

,

'

'

|

.
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U BASIS FOR SPECIFICATION SL 2.2.1 (Continued)

Helium Circulator Penetration Interscace Pressure

The penetration interspaces are orotected against pressures
exceeding PCRV Reference Pressure (845 051g). The safety valves
are set at 805 psig and rupture discs are set at 825 psig
(nominal). A redundant safety valve and rupture disc are
provided. The ructure discs would curst in the pressure range
of 808 to 842 psig (825 psig +/- 2%). The safety valves would
open in tne range of 731 to 829 osts (805 psig +/- 3*.). The
safety valves would reseat at about 765 osig. The safety valve
and rupture disc relieving pressures were specified so as to
comply with tne ASME Soiler and Pressure Vessel Code, Section
III, Class B, Nuclear Vessels, for overpressure protection.

The minimum permissible TRIP SETPOINT of each rupture disc and
associated relief valve is soecified to provide assurance that
PCRV oenetration interspace nelium, whicn could potentially be
radioactive, will not ce vented to atmosonere during interspace
pressure surges in wnicn pressures do not accroach the ALLOWABLE
VALUE and tnereoy do not cnallenge the integrity of ne PCRV
cenetration. (FSAR Section 5.8.2). See Soecification 3.6.1.2.

(] Steam Generator Penetration Interscace Dressure
t j
'' The six steam generator penetration interspaces in each loop are

proviced witn c0mmon ucstream rupture c'scs and safety valves to
protect against oressures exceeding PCRV Reference Pressure (845
psig). A recundant safety valve and rupture disc are provided.
The rupture ciscs would ourst in tne pressure range of 803 to
842 osig (825 osig +/- 2%), with a nominal setting of 825 psig. |The safety valves are eacn set at 475 osig whicn allows for a
pressure creo in :ne inlet lines of 370 psi wnen relieving at
valve capacity.

1

The minimum cermissible TRIP SETPOINT of eacn ructure disc and :
'

associated relief valve is specified to crovice assurance nat
PCRV cenetration interscace helium, wroch coula potentially oe !

radioactive, will not ce vented to atmosonere during interscacs I
pressure surges in wnicn pressures do not acoroacn the AI.LOWABLE
VALUE and trereoy do not cnallenge tne integrity of the PCRV
penetration. (FSAR Section 5.3.2). See Soecification 3.6.1.2.

|

O,
LJ
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Ov LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

3/4.0 APPLICABILITY

3.0 LIMITING CONDITIONS FOR OPERATION __.

3.0.1 Compliance with the Limiting Conditions for Operation
contained -in the $Ucceeding specifications is required
during the OPERATIONAL MODES or other conditions soecified
therein, except that upon failure to meet the Limiting
Conditions for Operation, tne associated ACTION recuirements
snall be met.

3.0.2 Noncompliance with a specification shall exist when the
reauirements of the Limiting Condition for Operation and
associatec ACTION recuirements are not met within the
specified time intervals. If tne Limiting Condition for
Operation is restored orier to expiration of the specified
time interval, completion of the ACTION requirements is not
recuirec.

3.0.3 Wnen a Limiting Condition for Ooeration is not met, except
as provicec in tne associated ACTION reavirements, ACTION
snali ce initiated within 1 hour to place the unit in an
OPERATIONAL MODE in which the specification coes not apply
by placing it, as applicable, in at least LOW POWER within |
the next 12 hours and in at least SHUTDOWN within the
following 12 nours. This reauirement is not applicable in
SHUTDOWN or REFUELING.

3.0.4 Entry into an OPERATIONAL MODE or otner specified condition
shall not be made wnen tne conditions for the Limiting
Condition for Operation are not met and the associated
ACTION requires a shutcown if they are nE met witnin a
specified time interval. Entry into an OPERATIONAL MODE or
specified condition may oe mace in accordance witn ACTION
recuirements wnen conformance to tnem permits continued
operation of the f acility for an unlimited period of time.
This provision snall not prevent pas:3ge througn or to
OPERATIONAL MODES as recuirec to comply witn ACTION
recuirements, or as recuired oy automatic or manual
protective ACTION. E xc e pt.i o n s to these recuirements are
stated in tne indivicual specifications.

Ov

_ __ -. - - .- _ - .- .- - . -.
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D. LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

3.0.5 These specifications identify equipment recundancy and
forced circulation recuirements in terms of whether the
CALCULATED BULK CORE TEMPERATURE (CBCT) is greater or less
than 760 cegrees F.

Where referenced, the time at which the CBCT reaches 760
cegrees F following an interruption (assumed or actual) of
all PRIMARY COOLANT FLOW determines when specification
recuirements apply. If the specification is applicable when.
the CBCT exceeds 760 degrees F, the requirements apply after
this time. If tne specification is applicable _when the CBCT
is less tnan 760 cegre'es F, the requirements apply before
tnis time.

The time for the CALCULATED BULK CORE TEMPERATURE to reach
760 cegrees F following an interruption of all PRIMARY
COOLANT FLOW is cetermined as follows:

-

a. Using the applicable operating power history prior to
interruption of PRIMARY COOLANT FLOW, determine the
cecay heat cower (MW) f rom Figure 3.0-1.

I

V b. Using the average core temperature prior to the PRIMARY
COOLANT FLOW interruption, cetermine the decay heat
energy (MW-Hr) required to raise the CBCT to 760 degrees
F, from Figure 3.0-2.

c. Using the cecay heat cower (MW) f rom Figure 3.0-1, and
the cecay neat energy (MW-Hr) from Figure 3.0-2,
determine the time recuirtc to reach 760 cegrees F (.Hr).
Refer to tne example on Figure 3.0-2.

c. The maximum time for which PRIMARY COOLANT FLOW can te
interrupted is tne time interval ceterminec in
Specification 3.0.E.c. not to exceed 21 cays.

4.0 SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Reauirements snail be acolicable only during
the OPERATIONAL MODES or other conditions specified for
indivicual Limiting Concisions for Operation unless
otnerwise state in an individual Surveillance Requirement.

O -

L
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REOUIREMENTS

4.0.2 Each Surveillance Recuirement shall be performed within the
specified time interval with:

a. A maximum allowable extension not to exceed 25% of the
SURVEILLANCE INTERVAL, and

b. The combined time interval for any 3 consecutive
SURVEILLANCE INTERVALS not to exceed 3.25 times the
specified SURVEILLANCE INTERVAL.

4.0.3 Failure to perform a Surveillance Requirement witnin the
allowed SURVEILLANCE INTERVAL, defined by Specification
4.0.2, shall constitute noncompliance with tne OPERABILITY
recuirements for a Limiting Condition for Operation. The
time limits of tne ACTION requirements are applicable at the
time it is identified that a Surveillance Requirement has
not been performed. The ACTION requirements may be delayed
for up to 24 nours to permit the completion of the
surveillance when the allowable outage time limits of the
ACTION reouirements are less tnan 24 hours. Surveillance
Requirements do not have to be performed on inoperable.

equipment.

4.0.4 Entry into an OPERATIONAL MODE or otner specified condition
shall not De made unless the Surveillance Reoui rement( s) '

associated with tne Limiting Condition for Operation have
eeen performee witnin the stated SURVEILLANCE INTERVAL.
This provision shall not prevent passage tnrough or to
OPERATIONAL MODES as requireo to comply with ACTION -

requirements. Exceptions to these requirements are stated
in the individual specifications.

4.0.5 Surveillance Requirements for inservice inspection and
testing of essential components snall be applicable as
follows:

a. Inservice inspection and testing of essential systems
and components shall be cerformed in accorcance with the
Fort St. Vrain Inservice Inscection and Testing Program,
as discussed in Acministrative Control 6.18.

,

l

i
. _ . _ _ _ . , _ -__
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

b. SURVEILLANCE INTERVALS scecified in the Fort St. Vrain
Inservice Inspection and Testing Program snall be
applicable as follows in these Technical Specifications: |

Fort St. Vrain Inservice Required frequencies for
Inspection and 1= sting performing inservice
Program terminology for inspection and testing
inservice inspection ano activities
testinc activities

'

Weekly At least once per 7 days
Monthly At least once per 31 days

Quarterly or every 3 months At least once per 92 cays
Semiannually or every 6 months At least once pe- 184 days

Every 9 months At least once per 276 days.
Yearly or annually At least once per 366 cays

c. The provisions of Specification 4.0.2 are' applicable to |

p the acove required frequencies for performing inservice
V inspection anc testing activities;

d. Performance of the above inservice inspection and
testing activities shall be in addition to other !
specified Surveillance Requirements; I

e. Nothing in the ASME Boiler and Pressure Vessel Code or
tne Fort St. Vrain Inservice Inspection and Testing
Program shall be construed to supercede tne requirements
of any Technical Specification.

4

O |:

i
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS,

BASIS FOR SPECIFICATION LCO 3.0/SR'4.0

The .soecifications of this section provide the general requirements
applicable to each of tne Liet ting . Conditions for Operation and

-Surveillance Reauirements witnin Section 3/4. These requirements are
based on the recuirements for Limiting Conditions for Operation
stated in the Code of Feceral Regulations, 10 CFR 50.36(c)(2):

,

"Limiting conditions for coeration are the lowest functional
capability or performance levels of ecuipment recuired for safe
operation of the facility. When a limiting condition for operation
of a nuclear reactor is not met, the licensee shall shut cown the
reactor or follow any remedial action permitted by the technical
specification until'the condition can be met."

These Limiting Conditions for Operation provide'.for operation with
sufficient recuncancy and/or diversity to meet the single-failure.
criterion as relied upon in the plant's safety analysis. Tne -

Limiting Conditions for Ooeration ce not reolace plant operating
procedures. Plant operating procecures establish plant operating
concitions with at least the capaoility and performance specified in,

'
these Limiting Concitions for Operation.

|
3.0.1 This soecification defines the applicability of each

soecification in terms of cefined OPERATIONAL MODES or other
specified conditions anc is provicec to delineate
specifically wnen each soecification is applicable.

The ACTION recuirements establish those remedial measures
that must be taken within specifiec ' time limits wnen the
requirements of a Limiting Concition for Operation are not
met.

!
1

|

!

!
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X LIMITING CONDITIONS FOR OPERATION AND-SURVEILLANCE REQUIREMENTS-

V,

BASIS FOR SPECIFICATION LCO 3.0/SR 4.0 (Continued)

Tnere are two basic types of ACTION requirements. The first
specifies the remedial measures that permit continued
operation of the facility wnich is not further restricted by

4 the time limits of the ACTION reauirements. An example of
this is the ACTION to be taken for inoperable seismic
monitors. In this case, conformance to the ACTION
requirements provices an acceptable level of safety for
unlimitec c6ntinued- coeration as long as the ACTION
reauirements continue to be met. The second type _of ACTION-
requirement specifies a time limit ia which conformance .to

tne concitions of the Limiting Coneuen for Operation must
be met. This time limit is the allowable outage time to
restore an. inoperable system or component to OPERABLE status
or for restoring parameters within specified limits. If

tnese actions are not completec within tne allowable outage-
time limits, a shutcown is recuired to place the facility in
a MODE or condition in which the specification no longer
applies. It is not intenced tna; the shutcown ACTION

O requirements be used as an operational convenience which
permits (routine) voluntary removal of a system (s) or
component (s) from service in lieu of other alternatives that
would not result in recundant systems or components being

; inocerable.

The specified time limits of the ACTION recuirements are
apolicable from tne point in time it is identified that a
Limiting Condition for Operation is not met. Tne time
limits of the ACTION reauirements are also apolicable when a
system or component is removec from service for surveillance
testing, including investigation, maintenance, repairs. or
modifications to rescive operational problems. Indivicual
specifications may incluce a specified time limit for the4

completion of a Surveillance Requirement wnen ecuipment is4

removec from service. In tnis case, the allowable outage
time limits of tne ACTION recuirements are applicable wnen
this limit expires if the surveillance nas not oeen
completec. Wnen a snutcown is required to comply with
ACTION reouirements, the olant may have entered a MODE in i
wnich a new specification becomes applicable. In this case, |
the time limits of tne ACTION recuirements would apply from '

the point in time tnat the new specification becomes
applicable if the requirements of the Limiting Condition for
Operation are not met.

O

h
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REOUIREMENTS

O)%.

BASIS FOR SPECIFICATION LCO 3.0/SR 4.0 (Continued)

3.0.2 This specification establishes tnat noncompliance witn a
specification exists wnen tne recuirements of the Limiting
Condition for Operation are not met and the associated
ACTION recuirements have not been implemented within the
specified time interval. Tne purpose of this specification
is to clarify that (1) implementation of the ACTION
recuirements within the specified time interval constitutes
compliance with a soecification and (2) completion of the
remedial measures of tne ACTION recuirements is not recuired
wnen comoliance with a Limiting Condition of Operation is
restored within the time interval specified in the
associated ACTION recuirements.

This concept also applies to progressive ACTIONS. For
example, if an ACTION allows 72 hours to repair one SLRDIS
valve anc 24 hours to repair all but one SLRDIS valve (in
the event several valves are inoperable), once the ecuipment
is restored to only or,e inoceracle valve the original 72
hour clock is applicable.

'Y 3.0.3 This specification delineates tne measures to be taken for
those circumstances not directly provided for in the ACTION
statements anc wnose occurrence would violate the intent of
a specification. For example, Specification 3.7.3 recuires
two instrument air systems to be OPERABLE and provices
explicit ACTION recuirements if only one instrument air
system is OPERABLE. Uncer the recuirements of Specification
3.0.3 if octn of the instrument air systems are inocerable,
measures must be initiated within 1 nour to place the unit

in at least LOW POWER within the next 12 hours and in at
least SHUTDOWN witnin the following 12 nours.

O l

?
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANFE RE0VIREMENTS. g)
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BASIS FOR SPECIFICATION LCO 3.0/SR 4.0 (Continued)

The purpose of this specification is to delineate the time
limits for placing tne unit in a SHUT 00WN MODE when plant
operation cannot be maintainec witnin the limits for safe
operation cefined by tne Limiting Conditions for Operation
arc its ACTION requirements. It is not intended to be used
as an operational convenience wnich permits (routine)
voluntary removal of recuncant systems or components from
service in lieu of other alternatives-that woulc not result
in recuncant systems or comoonents being inoperable. One
hour is allowed to preoare for an orderly shutdown before
initiating a change in plant operation. This time permits
the operator to coordinate the reduction in electrical
generation with the load disoatener to ensure the stability
and availability of tne electrical grid. The time limits
specifiec to reach lower MODES of coeration permit the
shutcown to proceec in a controllec and orderly manner tnat
is well within the specifiec maximum cooldown rate and
within tne coolcown caoabilities of the facility assuming

,e only the minimum requirec ecuipment is OPERABLE. Tnis
i recuces thermal stresses on components and the potential for

a plant upset that could enallenge safety systems under
conditions for which this specification applies.

If remedial measures permitting limitec continued operation
of tne facility uncer the- provisions of tne ACTION
requirements are completed, the snutcown may be terminated.
Tne time limits of sne ACTION reavirements are applicable
from the point in time there was a failure to meet a
Limiting Condition for Operatier. Therefore, the shutdown
may be terminated if the ACTION requirements have been met
or the time limits of tne ACTION reovirements nave not
expired, thus providing an allowance for the completion of
the requirec actions,

The time limits of Specification 3.0.3 allow 24 hours fora

tne plant to De in the SHUTDOWN MODE when a shutdown is I

recuirec curing plant operation. However, if a lower MODE
of operation is reachec in less time than allowed, the total
allowaole time to reach SHUT 00WN, or other acolicable MODE,

|1s not recucec. For example, if LOW POWER is re&ched in 8
|nours, tne time allowec to reach SHUTDOWN is the next 16

hours pecause the total time to reach SHUT 00WN is not
recucec from tne allowable limit of 24 hours. Therefore, if
renecial treasures are completed that would permit a return

/G
- to POWER operation, a penalty is not incurred for having

reached a lower MODE of operation in less than the total
time allowed.

|

0
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS-

(a)
BASIS FOR SPECIFICATION LCO 3.0/SR ?.0 (Continued)

The ACTION to be in LOW POWER in 12 hours and in SHUTDOWN in
the following 12 hours defines an orcerly snutdown at Fort
St. Vrain. 12 nours to recuce to LOW POWER (30%) is allowed
to minimice unnecessary transients on the steam gelerator
tuoing that would result from going tnrough boilout
(approximately 18-22'.) curing reductions to lowfr power
levels. Tne process of' recucing power in-an order <y manner
f rom less tnan 30'. (LOW POWER) to SHUTDOWN is ctmalicated
and time consuming in that all of.the core orifices must be
adjusted from an ecual temoerature configuration to an equal
flow configuration, which requires approximately 4 to 6
hours. Orifice adjustments are continuously performed
during a power recuttion and the enange in configuration is
initiatec acout 12-14'. power. In addition, tne auxiliary
boiler (s) is brought on-line to provide sufficient drive
capability for tne helium circulators when adecuate nuclear
generatec steam is not available (approximately S'. oower).

n Tne shutcown recuirements of Specification 3.0.3 do not
i l apply in SHUT 00WN and REFUELING cecause the ACTION

reautrements of indivicual specifications define the
remedial measures to ce taken.

3.0.4 This specification provices that entry into an OPERATIONAL
MODE or other soecifiec applicability conditions must be
mace with: (1) the full compliment of recuired systems,
equioment, or ccmponents OPERABLE and (2) all otner
parameters as soecifiec in tne Limiting Condition for
Operation ceing met without regarc for allowable ceviations
anc out-of-service provisions containec in the ACTION
statements.

O

0
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REOUIREMENTS

(A)

BASIS FM 5PECIFICATION LCO 3.0/SR 4.0 (Continued)

The purpose of this specification is to ensure that facility
operation is not initiated or tnat nigher MODES of operation .

'

are not entered when corrective action is being taken to
obtain compliance with a specification by restoring
equipment to OPERABLE status or parameters to specified
limits. Compliance with ACTION requirements that permit
continued operation of the facility for an unlimited period
of time provices an acceptacle level of safety for continued
operation without regard to the status of the plant before
or after a M00E change. Therefore, in this case, entry into
an OPERATIONAL MODE or other specified condition may be made
in accordance with the provisions of the ACTION
requirements. The provisions of this specification should
not, however, be interpreted as endorsing the failure to
exercise good practice in restoring systems or components to
OPERABLE status before plant startup.

Wnen a shutdown is reautred to comply with ACTION
requirements, the provisions of Specification 3.0.4 co not

( apply oecause they would delay placing the facility in a
lower MODE of operation.

Exceptions to this provision have been provided for a
limited numoer of specifications wnen startup with
inoperable equipment w Mid not affect plant safety. Tnese
exceptions are stated in the ACTION statements of the
appropriate specifications.

3.0.5 Tne CALCULATED BULK CORE TEMPERATURE (CBCT) is used in the
FSV Tecnnical Specification as an indicator of cecay heat
levels tnat cetermines the applicability of LCO or ACTION
requirements. A CBCT below 760 cegrees F indicates
relatively low cecay neat and stable core conditions. This
generally is tne case in REFUELING, in SHUT 00WN (except for
a period just after coeration), and for a period in STARTUP
after an extenced snutcown condition. As long as the CBCT
remains pelow 760 cegrees F, forced circulation is not
recuirec anc recundancy in SAFE SHUTOCWN COOLING eQuioment
is also nr* recuirec.

O
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS.

v

BASIS FOR SPECICICATION LCO 3.0/SR 4.0 (Continued)

The CALCULATED BULK CORE TEMPERATURE is the calculated, time
dependent, average temperature of the core, including
graphite anc fuel, but not the reflector, assuming an
interruption of all forced circulation of PRIMARY COOLANT
FLOW. The calculation uses several conservative
assumptions: 1) Tne cecay heat power at the start of the
cort neatue has been conservatively selected using Figure
3.0-1 and is' assumed to remain constant for the total
interval; 2) All cecay heat power generated is assumed to De
retained in tne active core with no heat transfer to the
reflector, PCRV internals or crimary coolant; and 3) A 10
percent margin has oeen includec on tne core heatup time
given in F.igure 3.0-2. If the active core remains below 760
degrees F, which corresponds to the design maximum core
inlet temperature, tnen there can be no camage to fuel or
PCRV internal components, even in the absence of forced
circulation of primary coolant nelium flow.

The time reovired to reach a CALCULATED BULK CORE
Q(~N TEMPERATURE of 760 cegrees F is primarily cependent upon the

cecty heat power and the current average core temperature.
This time is conservatively estimatec using the cata in
Figures 3.0-1 and 3.0-2. The cecay heat power cata in
Figure 3.0-1 was explicitly calculated for the Fort St.
Vrain core ano is cerivec from Appendix 0.1 of the FSAR,
Figure D.1-9, revi sion 2. Tne cecay heat power resulting
from a varying power history can be conservatively
calculatec ey representing the actual oower history by a
series of constant power steps anc then summing the
incivicual cecay ncat oower contribution from each power
step. The cecay neat power due to oceration curing tne last
1000 days can be cetermined in this manner. Resioual cecay
heat cower from earlier operation is conservatively
estimated oy assuming that this was full power continuous
operation, anc ey then adcing this cecay heat oower
component to the calculated cecay neat power value. |

|Knowing the cecay neat oower and the current average core j
temperature, the time for tne core to heat up from its j

current temperature to 760 degrees F can be cotained from
Figure 3.0-2, which has oeen generatec using the adiabatic
neat transfer model anc a neat capacity for composita
graphite as given in Apoendix 0.1 of tne FSAR, Figure D 1-3,
revision 2.

)v
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

O
BASIS FOR SPECIFICATION LCO 3.0/SR 4.0 (Continued)

To allow for uncertainties associated with determining the
time to reacn a CALCULATED BULK CORE TEMPERATURE of 760
degroes F, an additional 10 percent nas been included in the
decay heat energy given in Figure 3.0-2. In addition, it

nas been specified that any time interval for which the
PRIMARY COOLANT FLOW is interrupted shall not exceed 21
days. This ensures a restoration of forced circulation of
PRIMARY COOLANT FL0a' to confirm core average temperature on
a periodic casis. Altnough much longer intervals can be
determined from Figure 3.0-2, 21 days is an acequate time to
conduct operations recuiring flow interruption, suen as
maintenance or cireviator changeout. Operating experience
at Fort St. Vrain nas snown that tne calculated core neatup
rate nas always ceen higner than the actual core heatuo
rate.

4.0.1 The Surveillance Recuirements specified in these Tecnnical
Specifications define the tests, calibrations, and

(s inspections whien ensure the performance and OPERABILITY of
\ ecuipment essential to safety or ecuipment recuired to

prevent or mitigate the consecuences of aonormal situations.

These recuirements are Dased on the Surveillance
Recuirements stated in the Code of Feceral Regulations, 10
CFR 50.36(c)(3): .

"Surveillance Recuirements are recuirements relating to
test, calieration, or inscection to ensure that the
necessary cuality of systems anc components is maintained,
tnat facility operation will be within safety limits, and
that the limiting conrjitions of operation will be met."

This specification provides that surveillance activities ,

necessary to ensure that tne Limiting Conditions for
Operation are Deing met anc that they will De performed
during the OPERATIONAL MODES or otner conditions for whien
the Limiting Concitions for Operation are applicable.

Surveillance Repuirements do not have to ce performed when
ne facility is in an OPERATION'L MODE for which the,

reovirements of tne associated Limiting Condition for
Operation ce not apply unless otherwise specified.

.

L -_ _ _ _ _ _ _-- -- _ - -----
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS(m>
L/

BASIS FOR SPECI:ICATION LCO 3.0/SR 4.0 (Continued)

i.

Provisions for aeditional surveillance activities to be
performed without regard to the apolicable OPERATIONAL MODES
or otner conditions are provided in the individual
Surveillance Recuirements. Surveillance Requirements for
Special Test Exceotions need only be performed when the
Special Test Exception is being utilized as an exception to
an individual specification.

4.0.2 Tne provisions of this specification provide allowable
tolerances for performing surveillance activities beyond
snose soecified in the nominal SURVEILLANCE INTERVAL. These
tolerances are necessary to provice operational flexibility
because of senedsling and performance consicerations. The
enrase "at least" associated with a surveillance frecuency
does not negate this allowable tolerance value and permits
tne performance of more frecuent surveillance activities.-

The tolerance values, taken either incividually or
- consecutively over tnree test intervals, are sufficiently

) restrictive to ensure that the reliability associated with
the surveillance activity is not significantly degraded
beyond that obtained from the nominal specified interval.

4.0.3 The provisions of this soecification set forth the criteria '

for determination of comoliance with sne OPERABILITY
recuirements of the Limiting Conditions for Operation.
Under tnese criteria, ecuipment, systems, or components are
assumee to oe OPERAELE if the associated surveillance"

activities nave oeen satisfactorily performed witnin the
specified time interval. Notning in this provision is to be
construed as defining ecuipment, systems or components
OPERABLE wnen such items are founc or known to be inoperable
altnougn still meeting tne Surveillance Requirements.-

.
. _ . _ - - - . _ - - . . --
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LIMITING CONDITIONS FOR OPERATICN AND SURVEILLANCE REQUIREYENTS,

, s

|

BASIS FOR SPECIFICATION LCO 3.0/S; 4.0 (Continued)

This specification also clarifies that the ACTION
requirements are applicable when Surveillance Recuirements

nave not been comoletec witnin tne allowed SURVEILLANCE
INTERVAL anc tnat tne time limits of the ACTION requirements
apply from the point in time it is identified that a
surveillance has not been performec anc not at the time that

tne allowed SURVEILLANCE INTERVAL was exceeded. Comoletion
of tne Surveillance Reovirement within the allowable outage
time limits of tne ACTION reovirements restores compliance
with tne reauirements of Specification 4.0.3. However, this
coes not negate the fact tnat tne failure to nave performec
the surveillance witnin the allowec SURVEILLANCE INTERVAL,
cefined by tne rovisions of Soe:ification 4.0.2, was a
violation of the OPERABILITY reovirements of a Limiting
Condition for Ooeration that is su ject to possible
enforcemert action. Further, the failure to perform a
surveillan:e within the Drovisions of Scecification 4.0.2 is
a violatien of a Tecnnical See:ification requirement anc is,
therefore. a RE;0RTABLE EVENT uncer tne reovirements of 10-

(s) CFR 50.73(a)(2)(1)(B) because it is a concition prohibitec
''' Dy the plant's Tecnnical Soecifications.

,e
'%_/
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LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS |
()

BASIS FOR $DECIFICATION LCO 3.0/SR 4.0 (Continued)

If tne allowable outage time limits of the ACTION
reovirements are less snan 24 hours or a shutdown is
recuired to comply with ACTION requirements, e.g.,
Specification 3.0.3, a 24-nour allowance is provided to
permit a celay in implementing tne ACTION requirements.

3
Tnis provides an aceouate time limit to complete l

Surveillance Requirements that have not been performed. The !
purpose of this allowance is to permit the c;mpletion of a j
surveillance before a shutcown is recuired to comply with 1

ACTION reovirements or before other remedial measures would !
ce recuired snat may precluce completion of a surveillance.
The basis for this allowance incluces consiceration for
plant conditions, aceouate planning, availability of

, personnel, tne time recuirec to perform the surveillance,
i anc the safety significance of the delay in completing the

reovired surveillance. Tnis provision also provices a time
limit fo* the comoletion of Surveillance Requirements that
become apolicable as a consecuence of MODE enanges imoosed
by ACTION recuirements and for completing SurveillanceO Recuirements tnat are applicable when an exception to tne
requirements of Specification 4.0.4 is allowed, unless a
longer exceetion is specifically allowed. If a surveillance
is not completed witnin the 24-nour allowance, the time
limits of tne ACTION recuirements are applicable at that
time. Wnen a surveillance is performec within the 24-hour
allowance anc the Surveillance Recuirements are not met, the
time limits of the ACTION reovirements are apolicable at tne
time that the surveillance is terminatec.

Surveillance Recuirements ce not have to be cerformed on
inoperable eouioment tecause the ACTION recuirements cefine
tne remedial measures tnat apply. however, the Surveillance
Requirements nave to be met to cemonstrate that inoperable
equipment nas oeen restorec to OPERABLE status.

4.0.4 This specification ensures that the surveillance activities

associatec witn a Limiting Condition for Operation have been
performed witnin the specifiec time interval prior to entry
into an OPERATICNAL MDDE or otner applicable concition. The
intent of inis provision is to ensure that surveillance
activities have eeen satisfactorily demonstrated on a
current easis as recuired to meet the OPERABILITY
recuirements of tne Limiting Condition for Operation.

O
___ - _____ _ _ ____________ _ _ - _



KAn~umendment Zo.
Page 3/4 0-18

MAY 2 51988

em LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REOUIREMENTS

(v)

BASIS FOR SPECIFICATION LCO 3.0/SR 4.0 (Cortinued)

Uncer the terms of this soecification, for example, during
initial plant STARTUP or following extended plant outages,
tne applicable surveillance activities must be performec
within tne stated SURVEILLANCE INTERVAL prior to placing or
returning.the system or equipment into OPERABLE status.

Wnen a sh,utcown is requirec to comply with ACTION
requirements, the provisions of Soecification 4.0.4 do not
apply because this would delay placing the facility in a
lower MODE of operation.

4.0.5 This specification ensures tnat inservice inspection anc
testing of essential systems anc components will be
performed in accorcance with the periodically updated Fort
St. Vrain Inservice Inspection anc Testing Program, as
discussec in Administrative Control 6.18.

This soecification includes a clarification of the
O frequencies for performing the inservice insoection andh testing activities recuired by the Fort St. Vrain Inservice

Inspection and Testing Program. This clarification is
proviced to ensure consistency in SURVEILLANCE INTERVALS
throughout these Tecnnical Specifications and to remove any
ambiguities relative to the frequencies for performing the
reauired inservice inspection anc tesu ng activities.

Uncer the terms of this specification, tne more restrictive
requirements of the Technical Specifications take orececence
over the Fort St. Vrain Inservice Insoection and Testing
Program. For example, the recuirements of Specification
4.0.4 to perform surveillance activities prior to entry into
an OPERATIONAL MODE or other soecifieo acclicability
condition takes prececence over the Inservice Inspection and
Testing Program provision which allows cumps to be tested up
to I week after return to normal coeration. And for
example, the Technical Soecification definition of OPERABLE
coes not grant a grace period before a cevice that is not
capable of performing its specifiec function is ceclarea
inoperable and takes prececence over the Inservice
Inspection anc Testing Program provision which allows a
valve to be intacable of performing its specified function
for up to 24 nours before being ceclared inoperable.

%
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A REACTIVITY CONTROL SYSTEMS

3/4.1.1 CONTROL ROD PAIR OPERABILITY
;

LIMITING CONDITION FOR OPERATION

-

,

3.1.1 All control rod -pairs not fully inserted shall be OPERABLE
with:

a. A scram time less than or equal to 152 seconds from the
fully withorawn position,

b. A control roc drive (CRD) motor temperature less than or
equal to 250 cegrees F,

c. A helium ourge flow not carrying condensed water to each
CRD penetration wnen reactor pressure is acove 100 psia,
and

d. The absence of a slack cable alarm.,

APPLICABILITY: POWER, LOW POWER, and STARTUP

ACTION:

a. Witn one or more control rod pairs inocerable due to being
immovable (i.e., not cacable of being fully inserted),
within 10 minutes initiate a reactor shutdown and an

,

assessment of the SHUTDOWN MARGIN, and be in at least !

SHUTDOWN within the next 12 nours.

c. With one control rod pair inocerable due to having a scram
time greater than 152 seconcs, operation may con *inue
provicec that within 24 hours:

1

1. The control rod pair is restorec to CPERABLE status,
or

1 2. The control rod oair is fully inserted, or
1

j

3. The SHUT 00WN MARGIN requirement of Specification 3.1.3
is satisfiec witn :ne control red pair consicered
inoceracle in its present position.*

If none of the above conditions can be met, be in at least
SHUT 00WN witnin the next 12 hours.

,

,

: V
| |

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

CT c. With two or more control rod pairs inoperable due to
V having a scram time greater than 152 seconds, immeciately

initiate a reactor snutcown and be in at least SHUTDOWN
within 12 nours,

i

c. With .one or more control rod pairs having a CR0 motor
temoerature greater snan 250 cegrees F, operation may
continue proviced tnat within 24 nours:

,

,

1. The control ree cair(s) is restored to OPERABLE
status, or

2. Surveillance testing per Specification 4.1.1. b is
performec on the control rod pa i r( s) once every 24
hours when tne CR0 motor temperature exceeds 250

,

degrees F. With one or more control rod pairs
exceeding a scram time of 152 seconds, comply with
ACTIONS b or c above. With scram times less than or
equal to 152 seconds, up to four control roc pairs
with CRD motor temperatures greater then 250 degrees F
may be consicered OPERABLE for SHUT 00WN MARGIN
cetermination. *

'

e. Witn no purge flow to one CRD oenetration, operation may -
continue proviced tnat witnin 24 hours: i

,

, p
.

Q 1. Purge flow is restored to tre CRD penetration, or

2. Tne control roc pair is fully insertec, or .

3. Tne SHUTCCWN MARGIN recuirement of Specification 3.1.3
is satisfied witn the control roc pair consicered
inoperable in its present position.

If one of tne acove concitions cannot ce met, be in at
least SHUTDOWN within 12 neurs. '

j f. Witn no curge flow to two of more CRD penetrations:
i

1. Restore curge flow witnin 2 nours, or

2. Ee in at least SHUTCOWN within tne next 12 hours.
,

'

g. With the water level in tr.e (nock-out pot for the CRD
>

ourge flo lines greater than 6 incnes, cut with tne
knock-out cot not floocec: Ii

1. Witnin I hour crain tne Knock-out pot anc estaclish a
helium ourge flow not carrying concensed water, or

l

2. Be in at least SHUTCCWN within the next 12 hours. i

4

4

i ;

4

|
_ _ _ _ _ _ _ - _ _ _ _ -
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SPECIFICATION LCO 3.1.1 (Continued) !

h. With the knock-out pot for the CRD purge flow lines
flooded:

|

1. Be in at least SHUTDOWN within the next 12 hours, and
!

2. Perform surveillance SR 4.1.6 2.d.4. | |
1

i. With a slack cable alarm, within 24 hours determine 1

whether a slack cable condition exists (i.e., a parted
cable, cetached cable, or failed instrumentation that is
inaccessible for repair during operation). If an actual
slack cable condition exists, be in at least SHUTDOWN :

wi t hi .1 the next 24 hours. If the alarm is due to some l
'

other condition, restore the alarm to OPERABLE status
within the next 24 hours. i

j. The provisions of Specification 3.0.4 are not applicable
for changes between STARTUP, LOW POWER, and POWER. Prior
to entry into STARTUP from SHUTDOWN, all requirements of |

this LCO must be met, without re'liance on provisions.
contained in the ACTION statements.

SURVEILLANCE REQUIREMENTS
,

4.1.1 Each control roc pair shall be cemenstrated OPERABLE:

a. Prior to withdrawal of control rod pairs to achieve icriticality (if not performed in the previous 7 days) by |performing a cartial scram test of at least 10 inches on
all centrol roc pairs being withcrawn, anc verifying that
tne extrapolatec scram time is less than or equal to 152
seconds.

b. At least once oer 24 nours oy:

1. Verifying that all CRD motor temperatures are less
than or eoual to 250 cegrees F.

a) Witn one or more CRD motor temperature (s)
exceeding 215 cegrees F. |

l
!) Tne temperature of any CRD motor exceeding 215 !

lcegrees F snall be recorcee,

|

O i
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n
:

I

4 I

2) A 'cartial scram test as' described in :

Specification 4.1.1.c shall 'be performec at
least once per 24' nours on the' control rod 'I

i pair with the highest motor temperature ~2nd !l' for all control rod cairs greater tnan 250- !
,

cegrees F, and
i

i
; 3) A recort'on the partial scram test results and

the maximum daily temperature.of any control,

1 . rod _ pairs ~with motor temperatures exceeding
,

215 degrees F shall. ce suomitted to; the- NRC- i
,

i once every 31 cays, '

b) If CRD motor temcerature instrumentation is
1- inoperable, an- engineering evaluation shall be

performed to determine' CR0 motor temperature ey
i comparison.
.

| 2. Verifying purge flow to each CR0 by verifying flow in
.

each subheacer, wnen reactor pressure is above -100
osia; and

|
,

I 3. Verifying snat tne purge flow is . net carrying f
concensed water by verifying that the water level inO tne knock-out pot is'less tnan 6 inches.

i
j 4. Veri'ying that the slack cable alarm is not actuated.
1

: c. At least once per 7 days oy: !

!

j 1. Performing a cartial scram test of at least 10 inches ,

j on all partially insertec and fully witharawn control
red pairs, except the regulating roc pair, and,

j verifying that the extracolated scram time is less '

) tnan er equal to 152 secones: anc
|

'

2. Performing a rartial scram test of accroximately-2 !'

inches un tne regulating roc pair and verifying 1

_
ontrol roc pair movement. !;

} ;

i d. Prior to withcrawal of any control rod pair (if not
'

performee in the orevious 7 cays) by performing a partial
scram test of at least 10 inenes and verifying that tne ,

!

! control roc pair inserts freely anc can be consiceffo
l scrammabie.
1
.

i

e. During each shutcown of 10 cays or longer (if not
'

3 performec curing the previous 31 cays) by performing a i
! full strate tcram test on all -r.ontrol rod pairs and |

j verifying a scram time less snan er ecual to 152 secones. !

i

3 .

!

4

I
:
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SPECIFICATICN SR 4.1.1 (Continuec) !
'

:

f. Following any maintenance on a CR0 meenanism which could
affect the control red pair scram time, by performing a
~ full stroke scram test anc verifying a scram time of less
inan or equal to 152 seconds.

g. At least once per REFUELING:
1

1. By. performing a CHANNEL CALIBRATION and a CHANNEL
FUNCTIONAL TEST of the eignt subneader'CR0 purge flow
measurement channels,

2. By cerforming a CHANNEL FUNCTIONAL TESY of the CRD
! motor temperature and cavity temperature

instrumentation,

3. By performing preventive maintenance on er.ch CRD in a
seneculed secuence such that none of the drives
insta11ec in the reactor will have gone more than 6- j

BEFUELING CYCLES without receiving preventive-

maintenance. During these 6 REFUELING C|CLES, no CRD
shall ce in regulating roc pair servdce (without

j receiving ereventive maintenance). for more-; nan one |
REFUELING CYCLE. The creventive maintenance shall
consist of i nspecting and replacing as necessary tneO CRD gears, bearings, orake cacs, cables, anc susition*

instrumentation, anc
i

4 By performing a CHANNEL CALIBRATION of the CR0 mcmar-

and cavity temoerature instrumentation on tnose CF:Js ;
uncergoing creventive maintenance as cescribec in
Specificatien 4.1.1.g.3 aeove.

.

J

l
'

i
;

'

.

\4

t

I |
J
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g x
Control rod pair OPERABILITY ensures that a minimum SHUT 00WN s(v) MARGIN is capable of being maintained.

The control rod pair withdrawal accicent analyses described in
FSAR Sections 14.2,2.6 and 14.2.2.7 were performed assuming a
scram insertion time cf 152 seconds and a ramp reactivity
insertion of 0.080 delta k and 0.058 delta K, resoectively.

1

Requiring the scram time to be fass than or equal to 152
seconcs will ensure that the ramp . reactivity rate is 71
consistent with that assumed in the accident analyses. The
full insertion scram time can be determined either |directly
from a full insertion scram test or indirectly from a partial 4

scram test of 10 inches or more. For the partial scram ,ast,
the estimate of an ' extrapolated scram time of less than or
equal to 152 seconds is always based on assuming a scram from
the fully withcrawn position anc not from the actual rod
position.

The total ' calculated ' reactivity worth of all 37 control rod
pairs is 0.210 celta k, which is significantly greater than
the scram reactivities assumed in the accident analyses.
Therefore, a single control rod pair with a scram time greater
than 152 seconds, as allowed in ACTION b of the
specifications, will have no impact on the calculated

r3 consequences of the control rod pair withdrawal accident.
N-

Temeerature Limitation

Control Rod Drive Mechanism (CRDM) cualification tests were
performee in a 180 degree F helium environment. The motor and
brake were energized and deenergizec in severe dut.9 cycles up '

to once every 5 secones for 630,000 jog cycles and 5000 scrams
of the CROM. CRDM motor temoeratures ranged from 200 degrees
F to 230 cegrees F witn an average of 215 cegrees F during S

tnese tests. During power ascension testing,. CRDM
temperatures uo to 213 degrees F were experienced at oower
levels up to 70?.. Using cata obtained during power ascension
testing, a CRDM temperature of 260 cegrees F was credicted for
100*. power conditions witn an orifice valve fuUy closed. The
minimum predicted open position for an orifice Ailve at 100'. s

power is aoout 10?4, for wnien the predicted CROM temperature
is 250 cegrees F. Tests concucted to 100?. power indicated
these predictions to be conservative because the maximum
measured CROM motor temoerature was 218 cegrees F. The
coerating temopature of tne CRDM is limited oy tne motor
insulation wnich is cerated to 272 c .grees F to account for |
motor temoerature ri se , frictional torque increase, and !winding life expectancy. See Section 3.8.1.1 of the FSAR.

'

O
V

, .- - -. . - ..
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(~T CRDM motor temperature >. tre monitored to verify that they.are
() less than or ecual to 20^ degrees F. CROM motor temperatures

are alarmed .t 215 and 250 degrees F, and are recorded on a
multi-scint.recorcer when.tney exceed 215 degrees F ( FSAR
3.8.1.1). This' recorder provides frequent monitoring (at
least one reading per minute) and the data is retrievable as
' required. Any CROM with a motor temoerature greater than 215-

degrees F shall be recorded every 24 hours to document that
the. temperature is less than 250 cegrees F. In addition, the
partial scram test frequency is increased from once. per 7
days to once per 24 hours on the _ control rod pair with the'

highest motor temperature. A partial scram test will be
performed once. every 24 hours on all control. rod pairs with
motor temperatures exceeding 250 degrees F, to verify that the
extracolated scram time is less than or equal to 152 seconds.
' Verifying a control rod pair extrapolated scram time of less
tnan or eaual to '152 seconds, will ensure CROM reliability
with a-motor temoerature greater than 250 degrees F. Tnese
surveillances ensure that CRDM motor temperatures exceeding
250 degrees F co not degrade tne CROM's reliability to perform
its design function when required, and up to four of these
control rod oairs may be considered OPERABLE in SHUT 00WN
MARGIN determination.

If the CRDM motor temperature instrumentation is inoperable,
an engineering avaluation will be comt.ieted within 24 hours

[ ,t from tne time the instrumentation is round to be inoperable
V to verify that the CROM motor temperature is currently le.

than 250 degrees F. Additional temperature instrumei.ation
located on the underside primary closure plate and the or .ce
valve motor plate can be used to infer the CRDM .iotor
temperature oy comparing these temperatures with those on
anotner CRDM in a similar region. Other factors such as
orifice valve position and historical temperature data may be
used to cetermine CRDM motor temperatures by comparison.

Purce Flow

The ourge flow into the CR0 assemoly limits tne upward flow of
contaminatec pr.imary system helium coolant. Purge flow to
eacn CR0 cenetration is ensurec by verifying tnat purge flow-
is maintainec to each subh6acer anc by sealing ali the valves
between tne subheaders and tne CRD penetrations in an open
position.

A knock-out oct, moisture element. anc oressure transmitter
are installed in the CRD purge line, cetween the curified
helium heacer anc :ne CR0 purge fitw valve (FSAR 3.8.1.1).
Just before the knock-out pot, an incependert source of dry
helium is connectible in tnd event the purified helium header
becomes unavailable. The pressure in the helium neader will

n be maintained apove reactor pressure. The knock-out pot

(') recuces the probability of moisture in the helium purge header
entering the CRD penetrations by trapping any entrained water
in the helium. An alarm indicates tnat water is collecting in
the pot.

- ._ - _- . . . .
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BASIS FOR SPECIFICATION LCO 3.1.1/SR 5.1.1 (Coritinued)

p The loss of purge flow to any CR0 assembly could result in
w/ elevated CROM temoeratures that would require the appropriate

monitoring and its associated partial scram testing.

The- knock-out pot is approximately 10 inches deep. Verifying |_ 1

that the water level in the knock-out pots is less than 6 I

incnes once every 24 hours ensures that the helium purge flow
is not carrying. condensed water.

Slack Cable Alarm

The tension of the cables supporting each pair of control rods
is monitored by means of slack cable sensing switches (FSAR |

section 7.2.2.2). A slack cable alarm for a region may
indicate a control rod stuck in the guide channels of the
core, a parted control rod cable, dropped ~ control rod absorber
sections, or a failure of the alarm instrumentation. There |
are provisions to allow limited motion of the affected control
rods (up to 3 inches) to determine whether--a rod or cable is . )

stuck or a cable is broken, and various diagnostic techniques j
can be usec to determine the OPERABILITY of the
instrumentation.

Actions I

I

The ACTION to ini tiate a reactor shutdown within 10 miautes if |
,d' one or more control rod pairs 'are inoperable due to being !

immovable (e.g., resulting from M cess friction or mechanical '

interference) is implemented bect ,/s the cause of the problem
may be indicative of a generic control red pair problem which

imay affect the acility to safely shut down the reactor. When i

ACTIONS are to be taken within 10 minutes, no restoration is | I

intendec. The ACTION should be taken 'witnout delay and in
accorcance with established procecures.

The ACTIONS oroviding for continued operation witn one control
rod oair inoperable due to causes otner tnan being immovable
are less restrictive cecause tne SHUTOCWN MARGIN can be met
with the highest wortn control rod cair fully withdrawn (FSAR
Section 3.5.3). Continued operation with CR0 motor
temperatures greater tnan 250 degrees F is acceptable provided
continued OPERABILITY is cemonstrated once per 24 hours by
partial scram tests.

v

.- . . -
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O Because the SHUT 00WN MARGIN can be met with the highest worthb control rod pair fully withdrawn, an exception to 3.0.4 (which
prevents _ moving up to a higher OPERATIONAL MODE while in an
ACTION statement) can be made in this case.

If purge flow is not maintained co two or more CR0
penetrations, 2 hours is provided to restore purge flow to the
penetrations. This restoration time will provide time to
change out a helium bottle or clear any blockage in the
subheader, in order to restore purge flow to the CRD
penetrations. Degradation of the CRD assembly due to lack of
purge flow is a long term effect, and will not occur over a
short period of time.

If a slack cable alarm is received, an actual slack cable
condition must be confirmed or ruled out within 24 hours, .A n

immovable control rod pair is subject to tne SHUT 00WN
requirements of Action a and is not considered a slack cable
condition in Action 1. For the identified slack cable
conditions, the affected control rod abs'orcer sections would
be inserted into the core or else unaffected as'in the case of
an instrumentation problem. The consequences of these
conditions are conservative, the condition is local, and a 24
hour determination time is acceptable. In the event of an
actual slack cable condition, the ACTION to shut down in a

3 controlled manner is acceptable since this is indicative of a
') local and not generic problem and since determination ands

resolution will require the removal of that CRDM assembly from
the reactor.

Surveillances

Tne regulating rod paii is the only control rod pair with
automatic response capability to a enange in flux and is used
to offset the negative effects of partial scram tests
cerformed on other control rod pairs. A partial scram test of
2 incnes on the regulating red pair does not induce
unacceptable oower transients and cemonstrates tnat tne
control rod pair is moveable.

Performing a partial scram test prior to achieving criticality
ensures control rod pair OPERABILITY orior to entering into a
higter OPERATIONAL MODE. The full stroke scram test performed |during each shutcown is the most accurate metnod of
determining the scram time because the actual scram time is
measured over the wnole length of the control rod pair versus
being extracolated from a partial distance.

1

|

|

|

0 '

i ,.v

|
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Ci For control rod oairs that are withdrawn later in theb/ operational senedule, a partial scram test prior to withdrawal
is performed *o ensure scrammability; no extrapolated scram.

time is determined. A 10 inen withdrawal from the fully
inserted position does not procuce consistently. meaningful
extrapolated scram times due to the CRD mechanism inertia, but
it does establish ease of movement. Performing this 10 inch
test also minimizes the compensating movements of the
regulating rod that would be required for partial scram tests
from greater distances.

Performing a full stroke scram test following any CRD
maintenance ensures that the OPERABILITY and scram time of the
control rod pair was not affected by the maintenance.

The soecified CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST
assures tnat the instrumentation monitoring the eight
subheacers providing purge flow to the control rod drive
penetrations is OPERABLE and loss of purge flow'is detectable.

Tne soecified CHANNEL FUNCTIONAL TEST of the CRD motor
temoerature and cavity temocrature instrumentation will assure
that the instrumentation monitoring the CRD temperatures is
OPERABLE and capable of detecting any increase in CRD motor
temperature

b The preventive maintenance program performed on those CRDs\l
replaced each REFUELING CYCLE ensures that by inspecting and
reolacing as necessary any degraced parts the potential for
CRD failure is significantly recucec, Since the regulating
rod pair CR0 is used more than any other CRO, it will be
suostituted with anotner CRD after each REFUELING.

O
'

_ _ . . . _ .
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O REACTIVITY CONTROL SYSTEMS
\._/

3/4.1.2 CONTROL ROD PAIR POSITION INDICATION SYSTEMS - OPERATING
..

LIMITING CONDITION-FOR OPERATION

'3.1,2.1 The position indication instrumentation listed in Table
3.1.2-1 for eacn control rod pair shall be OPERABLE' and
capable of' determining control rod pair position within 10
inches.

APPLICABILITY: POWER, LOW POWER, and STARTUP

ACTION: As snown in Table 3.1.2-1

SURVEILLANCE REOUIREMENTS

4.1.2.1 a. Control rod pair position instrumentation OPERABILITY
r shall be verified by performing a CHANNEL CHECK on the
( control roc pair oosition instrumentation, as follows:

1. Prior to withcrawal from the fully inserted-
cosition,

2. Upon full witnerawal, and

3. At least once oer 7 days on all fully withdrawn,
partially insertec. anc fully insertec control rod-
cairs except for fully inserted control rod pairs
incapable of being withdrawn.

a) During partial scram surveillances on fully
witnerawn anc partially insertec control rod
pairs, the analog rod position indication shall '

ee cemonstrated OPERABLE oy verifying tnat tne
cnange' in analog indication is consistent with
tne cirection of control rod pair travel. The
analog and digital position indications must
agree witnin 10 incnes of eacn otner. If a
larger difference is observed, it shall be
assumed that the analog indication is the
inocerable channel, unless tne analog
incication can ce proven to be accurate and
CPERABLE oy anotner means, and I

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

L|
b) During partial scram surveillances on fully

withdrawn control rod pairs, the rod-out limit
indications shall ce demonstrated OPERABLE by
verifying that the rod-out indication clears
when the control rod pair is inserted less than
or equal to 6 inches and is on when the control
rod pair is fully withdrawn following tne
partial scram test.

b. Prior to each reactor startup and the first time during
or after startuo when tne control rod pair is withdrawn
from the fully insertec Dosition, the OPERABILITY of
the rod-in limit indication shall be verified for each
control rod pair by:

1. Verifying that the rod-in limit light is on, wnen
the control rod pair is fully inserted, and

2. Verifying that the rod-in limit light clears, when
the control rod pair is withdrawn less than or
ecual to 6 inches.

c. Prior to each reactor start-up, and during the first
,, outwisrd motion of a control rod pair, the OPERABILITY
( ) of :ne analog and digital cosition indications shall be
v verified for each control roc Dair by:

1. Verifying that the rod-in limit light is on, wnen
the control rod pair is fully inserted, and

2. Verifying that wnen tne control rod pair is I
witharawn a short distance, the rod-in limit light j
clears, when the analog an0 digital instrumentation |

indicates less tnan 6 incnes. |

|

If the analog and digital position indications
indicate 6 or more incnes, an engineering
evaluation snail oe oerformed to cetermine tne !

maximum insertion limit for tnat control rod pair. )

,

1

f\p

(
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Table 3.1.2-1 |
(1AY 2 51988 l/' CONTROL ROD PAIR POSITION INDICATION SYSTEMS

(_)T

| 1 | MINIMUM POSITION | |

| POSITION OF | POSITION INDICATION | INDICATION | |-
| CONTROL R00 | INSTRUMENTATION | _ INSTRUMENTATION . | |

| PAIR- I SYSTEMS AVAILABLE | SYSTEMS OPERABLE | ACTION 1

1 I i 1 |
| Fully | Roc-in Limit, j 1 | 1, 2 I

I Inserted | Indepencent Means | | |

| | (Watt Meter Test) | | |

| | | | -|
| Partially | Roc-in Limit", | 2 | 1, 2 |

| Inserted i Analog, Digital | | |

| | l__ | I
1 Fully | Roc-out Limit, 1 2 | 1, 2 I

| Withdrawn | Analog, Digital | | |

| | 1 1 I

ACTION STATEMENTS
,

ACTION 1 With the numoer of OPERABLE position instrumentation
q systems less tnan the Minimum Position Indication
if Instrumentation Systems OPERABLE recuirements, restore the' recuirec number of inocerable posi ion indication system (s)t

to OPERABLE status within 12 nours, or be in SHUT 00WN
within the next 12 hours.

ACTION 2 The provisions of Specification 3.0.4 are not applicable
for enanges between STARTUP. LOW POWER, and POWER. Prior
to entry into STARTUP from SHUT 00WN. a'. :he recuirements
of the LCO must be met, witnout reliance ... tne provisions
contained in the ACTION statement.

* Demonstratec OPERABLE wnen last tested.

'

O
|

|
!

_ . _ - . - , , . . - - . . _ _ . . - _ . - _ . . _ _ _ , ,.
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BASIS FOR SPECIFICATION LCO 3.1.2.1/SR 4.1.2.1 I

| D]/ FSAR Section 7.2.2 assumes a long term misalignment of plus or
minus 12 inches on control rod pair position to ensure an
acceptable power distribution for core burnup. This allows for a
2 foot separation distance for the control rod pairs of any
partially inserted shim group. Assuring a position accuracy of
plus or minus 10 inches is consistent with this misalignment
allowance and provides for a 4 inen margin for operation when
manually adjusting the control rod pairs of the shim group. Each
shim control rod pair is normally moved in approximately 2 inch
increments during operation to adjust the regulating rod pair to
its mid ooerating position. A 10 inch position accuracy for all
control rod pairs is also consistent with a reactivity uncertainty
of about 0.003 delta k, which allows for detecting core
irregularities, such as an inadvertant release of reserve shutdown
material within a single core region. Control rod pair withdrawal
procecures require an evaluation if the actual critical control
roc pair position differs from the predicted position during
initial criticality by this reactivity worth.

Control rod oair position indication system OPERABILITY is
recuired to determine control rod pair oositions and to ensure
compliance with control rod pair alignment .and position
requirements of Specifications 3.1.4.1 and 3.1.4.2.

Rod-out and rod-in oosition indication is provided by cam-actuated
q switches. Tne cams are mounted on the same shaft as the rod
i i position potentiometer. The snaft is directly coupled to a cable

drum through a gear train and rotates as required for the full
length of control rod pair travel. Wnen a control rod pair is
withdrawn from the fully inserted position, the limit switch cams
release the roc-in switch causing tne rod-in light to extinguish.
Roc position is transmitted to the console by a potentiometer
coucleo directly to the crum gearing. The rod-in'and rod-out
limit switcnes and the rod cosition potentiometer transmitters are
cuolicatec to protect against the loss of position indication.

1

ACTIONS
i

If analog anc rod-in limit indications are OPERABLE but digital
and/or roc-out limit incications are incoeraole, operation may
continue. Since octn the analog and digital indications are taken
from the same snaft and potentiometer, control roc pair oosition
is still cacable of ceing establisnec witn only tne analog
indication. Roc-in limit indication cacability is more critical I
tnan rec-out limit indication for the puroose of determining !
SHUTDOWN MARGIN.

!

|

|

(O
|

|

. . , . . , . - ,
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m 1

If the analog indication is inoperable, operation may continue iwith one of tne following conditions satisfied- : )

i

a. If .the control rod pair is fully inserted, the position can
be established by the rod-in limit indication or verified by
an indepencent means-such as the watt-meter test. Since the
control rod pair is fully . inserted, any other position
indication is not- reouired because its position of being
fully inserted can be verified and used in the SHUTOOWN
MARGIN calculation.

b. For the case when the control rod pair is partially inserted
and the digital and rod-in limit indications OPERABLE,
control roc pair position can still be established by digital
indication and if the control rod pair were to be fully
insertec its position could be verified. Rod-in indication
OPERABILITY is demonstrated when last tested.

c. For the case with tne control rod pair fully withdrawn and
red-out a'nd rod-in limit indications OPERABLE, the control
rod pair's position can be establisned (i .e. fully withdrawn)
or if the control rod pair were to be fully inserted, its
position could ce verified for the SHUTDOWN MARGIN
calculation.g

If rod-in limit indication were inoperable, operation may
continue, because a fully inserted control rod pair's position can
be established by an independent means such as the watt-meter
test. At a partially inserted or fully withdrawn position, the
control rod pair's position can ce determined by both digital and
analog indications.

If control roc cair oosition cannot be cetermined within 12 hours,
reactor shutcown is required within tne next 12 nours. This
ACTION is required to satisfy the control cod pair worth and
oosition reouirements of Specification 3.1.4.1, whicn prevents an
unacceptable oower cistrioution.

Surveillances

Control roc oair oosition indication instrumentation OPERABILITY
is verifiec ey performing a CHANNEL CHECK before tne control rod
pair is witnerawn from tne fully inserted position, when it is
fully withcrawn, anc at least once oer 7 days. This surveillance
ensures position incication OPERABILITY prior to a reactor startup q
and during ooeration.

During the cartial scram test (once per 7 days during operation)
,

analog indication is verified OPERABLE by confirming that the 1

P change in analog indication is consistent with the direction of ;( control rod Dair travel. I

I
|

_ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ .- _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _
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j,m

l

If a difference of grem w tnan 10 inches exists between the j
analog and digital position Indications, tne Analog indication is !

considered inoperable, unless proven accurate by another means. |
The analog indication may be proven to be accurate-and OPERABLE by'
fully inserting the control rod pair and verifying that the analog |
indication is more accurate tnan the digital indication at the
fully insertec cosition as determined by the rod-in limit
indication or the watt-meter test.

The rod-in limit indication is ver'fied to be OPERATIk2 at the
fully inserted posir. ion when the control rod pair is witharavn a
short distance. This surveillance ensures that a fully inserted
control rod pair's position can be established during operation by
verifying OPERABILITY of each control rod pair prior to eacn
startup and also wnen the control rod pair is first withdrawn from
tne fully inserted oosition.

To ensure position indication is capable of being established at
the partially inserted to fully witndrawn position (during
operation) both the analog and digital positions are verified
OPERABLE at the fully inserted position wnen the control rod pair
is withdrawn a snort distance. This surveillance is performed
prior to startup or during the first outward control rod pair
motion.

V The cosition indicatio potentiemeters anc associated coupling can
be camaged by an overtravel of minus 6 inches. This camage is
prevented by initially requiring tne control rod pair position

indication to indicate less tnan 6 incnes when the rod-in limit
indication clears and then by orocedurally preventing control rod
pair insertion past :ero, even if rod-in limit indication is not
received. The requirement for cosition indication to be less than
6 ir:hes when roc-in limit indication is received imposes an
enhinced accuracy requirement at this position. The result is
tha; since procedurally the control rod pair is not inserted past
a zero indication, and if tne position indication is within 6
i cnes of tne actual position, then the control roc cair will noti

ce inserted oeyond tne minus 6 incn damage limit, even if the rod-
in limit instrumentation fails. Since control red cair oosition
instrumentation cannot be recalibrated without removing tne CR0
from the PCRV. the engineering evaluation provides the necessary
procedural controls to establisn individual control roc oair i

insertion limits for control roc pairs wnose position indications '

exceed 6 incnes,

l
I

(b
~N

!

)
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REACTIVITY CONTROL SYSTEMS ,

% \

3/4.1.2 CONTROL ROD PAIR POSITION INDICATION SYSTEMS - SHUT 00WN |
|

l
,

LIMITING-CONDITION FOR OPERATION

,

l

3.1.2.2 The position indication instrumentation shall be OPERABLE I-

for each control rod pair capaele of being witharawn and I

cacable of determining control rod pair position within 12
inches-with:

l

a. A rod-out limit indication or analog or digital
position indication, when the control rod pair is fully

,

withdrawn, or i

b. A rod-in limit indication and either an analog or
,

digital position indication, when the control rod pair I
is fully inserted.

APPLICABILITY: SHUT 00WN and REFUELING

ACTION: With any of the above recuirec position indicationg
instrumentation inoperable, within 12 hours either:

a. Restore the inoperable position indication
instrumentation to OPERABLE status, or

b. Verify full insertion of the control rod pair by other
indecencent means (e.g. , watt-meter testing), or

c. Consider the contro' rod pair fully withdrawn and meet
the SHUT 00WN MARGIN requirements of Specification
3.1.3.

SURVEILLANCE REQUIREMENTS

4.1.2.2 a. Control rod pair position instrumentation shall be
demonstrated OPERABLE by performing a CHANNEL CHECK as
follows:

1. Prior to withdrawal from the fully inserted
cosition,

2. Upon full withorawal,

.- .
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(") SPECIFICATION SR 4.1.2.2 (Continued)
k)

3. At least once per 7 days on all control rod pairs
except for fully inserted control roc pairs which
are incapable of being witndrawn, and

4 After an OPERATIONAL MODE change to SHUTDOWN from
STARTUP.

The analog and digital position indications shall
be within 12 inches of eacn other. If a larger
difference is coserved, it shall be assumed that
the analog indication is the inoperable Channel,
unless the analog indication can be proven to be
a'ccurate and OPERABLE by another means.

b. During each REFUELING CYCLE, a CHANNEL FUNCTIONAL TEST
of each control rod pair's redundant "in" and "out"
limit switches and analog and digital rod position
indication systems, shall be performed.

c. A CHANNEL CALIBRATION of the control rod pair redundant
"in" and "out" limit switenes, and the analog and
digital roc position indication systems, shall be
performec on all CRDs removed for

[ refueling / repair / maintenance.%|
d. When in REFUELING, orior to each control rod pair

witncrawal (unless the surveillance has been performed
within the previous 7 days) the OPERABILITY of the
analog and digital cosition incications shall be
verified for tnat control rod pair ey:

1. Verifying that the rod-in limit light is on, when
the centrol rod pair is fully inserted, and

2. Verifying that wnen the control rod pair is
withcrawn a short distance, the roc-in limit
indication clears wnen the analog and digital
instrumentation indicates less tnan 6 inches.

If the analog and digital instrumentation
indicates 6 or more incnes, an engineering
evaluation shall oe performed to determine the
maximum insertion limit for that control rod pair.

O)%

. . . .- - . - . . . . - . . . . -.
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b

This specification involves control rod pairs that are either
fully inserted or fully withdrawn; therefore, the accuracy
requirements are different from those in LC0 3.1.2.1 for
operational considerations. The relative reactivity worth for
the total control rod pair bank as a function of witndrawal
position is 'given in FSAR Section 3.5.3 (Figure 3.5-2).
Experimental results on control rod pair worth versus
withdrawal position nave indicated a reduced worth for the
first portion of control rod pair withdrawal and has been
substantiated with new analyses. From this revised calculated
data and a calculated bank worth of 0.210 delta k, it can be
shown that a .'eactivity uncertainty of 0.003 delta k rasults in
the total bank position uncertainty of 17 inches at full
insertion and 13 inches at full withdrawal. The reactivity
uncertainty of 0.003 delta k is acceptable for the SHUTDOWN
MARGIN and is consistent with that used to detect. core
irregularities, such as occasions of inadvertant release of
reserve shutdown material within a single core region. Control
rod pair withdrawal procedures require an evaluation if the
actual critical control rod pair position differs from the
predicted position during the approaG to criticality by the
reactivity worth of 0.003 delta k. Verifying position accuracy
within 12 inches is consistent with these control rod pair
position uncertainties.

U If position indication instrumentation is inoperable, a 12 hour
ACTION time is allowed because the SHUT 00WN MARGIN reouirements
have been met prior to position indication instrumentation
inoperability.

Control rod pair position indication instrumentation
OPERABILITY is verified by performing a CHANNEL CHECK before
the control r0d pair is withdrawn from tne fully inserted ;

position, when it is fully withdrawn, at least.once per 7 days, '

and after an OPERATIONAL MODE change to SHUT 00WN from STARTUP
on those control rod pairs capable of being withdrawn. The ;

Basis for Soecification 3.1.4.2 lists the methods of making a |
'

control rod pair incapable of being withdrawn. This
surveillance ensures position indication OPERABILITY when the
reactor is shutcown and during any refueling operations.

During each REFUELING CYCLE a CHANNEL FUNCTIONAL TEST will be
performed on ne control roc pair redundant "in" and "out"
limit switches and the analog and digital rod position j
indication systems. Tnis surveillance ensures that the entire !
position incication system is OPERABLE prior to a reactor )
startup. j

(v
i
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/~T BASIS FOR SPECIFICATION LCO 3.1.2.2/SR 4.1.2.2 (Continued)C/

In conjunction with CRD removal from the PCRV, a CHANNEL
CALIBRATION will be performed on the control rod pair redundant
"in" -and "out" limit switches, and the' analog and digital rod
position indication systems. A CHANNEL CALIBRATION on the CR0
position indication instrumentation cannot be performed while
the control rod pairs are installed in the PCRV; therefere, a
calibration is performed only.on the control rod pairs removed
for refueling / repair / maintenance.

During REFUELING, the rod-in limit indication, and analog and
digital indications will be verified OPERABLE (for those
control rod pairs capable of being withdrawn) within 7 days |
prior to coritrol rod pair withdrawal.

O

O

- . .. - . - - . ._ -.- .--
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3/4.1.1 SHUT 00WN MARGIN

|

LIMITING CONDITION FOR OPERATION

|
.

3.1.3 The reactor SHUT 00WN MARGIN shall be greater than or equal
to 0.01 delta k.

APPLICABILITY: At all times

ACTION:

a. When in POWER, LOW POWER, and STARTUP, with the SHUT 00WN i

MARGIN less than 0.01 delta k:

1. Within 1 hour, insert sufficient control rod pairs
to senieve the specified SHUT 00WN MARGIN, or

2. Be in at least SHUTDOWN within the next 12 hours,

b. When in SHUTOOWN, with the SHUT 00WN MARGIN less than
g 0.01 deita k, within 1 hour, either:

1, Insert sufficient control rod pairs to achieve the
soecified SHUT 00WN MARGIN. or |

|

2. Actuate sufficient reserve shutdown material to ~|
achieve the specified SHUTDOWN MARGIN.

c. When in REFUELING, with the SHUT 00WN MARGIN less than
0.01 delta k:

1. Immediately suspend all control rod pair or fuel
maniculations involving positive reactivity changes,
and

2. Within 1 hour either:

a) Fully insert sufficient control rod pairs to
achieve the soecified SHUT 00WN MARGIN, or

b) Actuate sufficient reserve shutdown material to |
acnieve the specified SHUT 00WN MARGIN.

._ _ _ _
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4.1.3 SHUT 00WN MARGIN shall be assessed as follows:

a. When in POWER, LOW POWER, or STARTUP:

1. Once per 7 days,

2. In assessing the SHUTOOWN MARGIN the following
conditions shall be assumed:

)
a) The highest worth control rod pair is fully

'

withdrawn,
l
i

b) All OPERABLE control rod pairs are fully
inserted with all inoperable control rod pairs
in tneir pre-scram position,

c) The CORE AVERAGE TEMPERATURE is equal to 220
degrees F, anct

d) Full decay of Xe-135, no builduo of Sm-149, and
no cecay of Pa-233 beyond that present at |shutcown.

!

b. When in SHUTDOWN:

1. Within 12 hours after eacn reactor shutdown when all
control rod pairs cannot ce verified fully inserted,

2. Prior to control rod pair withdrawal, if all control
rod pairs are not fully inserted prior to withdrawal
action, and

3. Prior to control rod pair wishdrawal to achieve
criticality, to c o'n f i rm that upon reaching
criticality the SHUT 00WN MARGIN requirement can ce
met.

. .- - . - - .- .. -. -. -
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SPECIFICATION SR 4.1.3 (Continued)

1

4. In assessing the SHUT 00WN MARGIN the following ;

conditions shall be assumed:

a) The highest worth control rod pair is fully
withdrawn,

b) All OPERABLE control red pairs are fully |
inserted and inoperable control rod pairs in

'

their known position or fully withdrawn,

c) The CORE AVERAGE TEMPERATURE is equal to 80 )
degrees F, and

d) Full decay of Xe-135, full buildup of Sm-149,
and Pa-233 decay as a function of time after
shutdown.

c. When in REFUELING:

1. Prior to control rod pair withdrawal, if all control
rod pairs are not fully inserted prior to withdrawal
action, and

i 2. Prior to the removal of the control rod pair in a
region to be refueled or repaired.

3. In assessing the SHUT 00WN MARGIN the following
conditions shall be assumed: |

a) The highest worth control rod pair capable of
being withdrawn is fully withdrawn,

b) Control rod pairs being withdrawn for
refueling / repair, SHUT 00WN MARGIN assessment, or '

OPERABILITY test purposes, are fully withdrawn,

c) All other CPERABLE control rod pairs are fully
inserted and incapable of being withdrawn,

d) Inocerable control rod pairs are in their known
position or fully withdrawn,

.

o

. . . - . . . . -. _ - . . _ .- . - -
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SPECIFICATION SR 4.1.3 (Continued)

e) For planned CORE ALTERATIONS, the core shall be
in its most reactive configuration,

f) The CORE AVERAGE TEMPERATURE is equal to 80
degrees F, and

g) Full decay of Xe-135, full buildup of Sm-149,
and Pa-233 decay as a function of time after
shutdown.

O:

O.

_ _ . - - . _ - _ _ _ _ _ _ _ _ ____
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f) BASIS FOR SPECIFICATION LCO 3.1.3/SR 4.1.3
v

A. SHUT 00WN MARGIN - OPERATING

The purpose of this LCO is to ensure that during operation a
sufficient amount of negative reactivity in-control rod pairs is
capable of being inserted by the automatic and manual scram
functions to shutdown the-reactor with the highest worth control
rod pair fully withdrawn. A SHUT 00WN MARGIN of at least 0.01
delta k has been specified at a CORE AVERAGE TEMPERATURE of 220
degrees F. The CORE AVERAGE TEMPERATURE will normally be
significantly above 220 degrees F for several days following a
scram from power yielding a SHUT 00WN MARGIN greater than 0.01
celta k.

Changes in the isotopic inventory following a reactor shutcown,
of fission product poisons Xe-135 and Sm-149, and heavy metal Pa-
233, are also considered. These changes are due to the builduo
and decay of precursors as well as decay of their current I
concentration. For Xe-135, both the precursor and Xenon isotope
decay in hours, with half-lives of 6 and 9 hours respectively,
and consequently Xe-135 initially builds up to a peak value in
about 6 hours, and then fully decays in a few days. Since full
decay CCcurs in a few days, it is conservatively assumed to be
fully cecayed at the time of shutdown. The precursor for Sm-149

3 has a half-life of a few days, while the decay of Sm-149 occurs
over several years, so the buildup occurs over many days and is
conservatively assumed to remain at its current value at
shutdown. The cecay of Pa-233 to fissile U-233 occurs over a l
period of about 100 days, and it also is assumed to remain at its
current value at shutdown.

Any control rod pair that is demonstrated OPERABLE per
Specification 3.1.1 will be assumed to be fully inserted and any
inoperable control red pair will be assumed to be at its pre-
scram position. This is consistent with FSAR Section 3.5.3, |

wnich demonstrates tnat there is at least 0.014 delta k SHUTOOWN |
MARGIN with one control rod pair fully witncrawn uncer any core
condition in the ecuilibrium core and larger for any core
condition prior to the equilibrium core.

|

Assessment of tne SHUT 00WN MARGIN requirements at least once per
7 cays ensures tnat cnanges in the core reactivity as a result of |
burnup have not occurred which would make the previous
verification invalid. The core reactivity changes as a result of
burnuo occur slowly and a 7 day surveillance curing oceration is
sufficient. In accitien, tne ACTION statements of Specification
3.1.1 recuire more freauent assessment if a control red pair is
cetermined inoceracle, or its exact position is uncertain.

A
U
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(n) BASIS FOR SPECIFICATION LCO 3.1.3/SR 4.1.3 (Continued)

B. SHUTOOWN and REFUELING ~

The purpose of this specification 'i s to ensure that during

SHUT 00WN and REFUELING a sufficient number of control rod pairs
are fully inserted to keep the reactor in a shutdown condition.
A SHUTOOWN MARGIN of at least 0.01 delta k has been specified at
a CORE AVERAGE TEMPERATURE of 80 degrees F with decay of Xe-135,
builduo of Sm-149 and some decay of Pa-233. The CORE AVERAGE
TEMPERATURE will normally be significantly above 80 degrees F for
many months after shutdown, and the decay of Pa-233 occurs over a '

few months. Therefore, the SHUTOOWN MARGIN immediately after
acnieving shutdown will normally be larger than the 0.01 delta k
specified, and the 12 nour delay in verification of the SHUTOOWN
MARGIN is sufficient for t,he purpose of this specification.

This specification need only require that the control rod pair be
actually inserted to acnieve tne specified SHUTDOWN MARGIN.
Since full insertion can be verified by either roQ position
indication or another independent means, such as watt-meter
testing aer Specification 3.1.2.2, some additional time has been
alloweo.

/~ The Reserve Shutdown System was proviced to ensure shutdown even
in the event of failure to insert control roc pairs. It is
aceouate to ensure shutdown even if ali control rod pairs fail to

insert (FSAR Section 3.5.3). However, ne contribution to the
SHUT 00WN MARGIN oy tne addition of reserve shutdown material into
a core region already containing an inserted control rod pair is
minimal. Therefore, it is sufficient to activate the reserve
shutdown material only in those regions wnose cont'ol rod pairs j
are not fully inserted. 1

For SHUTOOWN, the soecified SHUTOOWN MARGIN assumes the full
withdrawal of the hignest worth control rod pair. For REFUELING,
(wnich can include eitner fuel or control rod pair manipulations)
since all control roc oairs are disabled, except tnose involved I
with REFUELING per Soecification 3.1.4.2, the requirement
includes the addition of the highest worth control rod pair
capable of being withdrawn in the SHUTOOWN MARGIN calculation.
Disabling of control roc drives oy disabling the electrical
supply to tne drive motors or olacing the reactor mode switch in j

the "off" cosition results in tne inability to withdraw the i

control roc pair by action of the drive motor. Tnerefore, the
accicental witncrawal of any control rod pair in this manner does
not have to ce assumec in the SHUTOOWN MARGIN calculation.

The ACTION stateTent of Specification 3.1.4.2, Control Rod Pair
Position Requirements-SHUTOOWN, recuires completion of the

O assessment of the SHUTOOWN MARGIN within 12 hours. |
y/

_ - . _ _ _ _ _.
_ -.
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( BASIS FOR SPECIFICATION LC0 3.1.3/SR 4.1.3 (Continued)

Within the first 24 hours af ter shutdown, the SHUT 00WN MARGIN 1s
significantly larger than specified due to nigher core
temperatures and the presence of Xe-135 and Pa-233. A 12 hour t

Idelay will not compromise the validity of this specification.

Assessment of the SHUT 00WN MARGIN prior to any control rod oair
withdrawal, if all control rod pairs are not fully inserted,
prior to withdrawal to' achieve criticality, and prior to removal
of a control rod pair for refueling / repair, . ensures that the ;

recuirements of this specification will be met during these |
ACTIONS.

I

I

1

|

|
i

GV

.

j

|

l
l
|

O
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O. REACTIVITY CONTROLb
3/4.1.4 CONTROL R00 PAIR POSITION AND WORTH REQUIREMENTS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.4.1 Control rod pair position and worth requirements shall be
as follows:

a. Control rod pairs (except the regulating rod pair)
shall be withdrawn or inserted in groups (three
control rod pairs per group) except during scrams,
control rod pair runbacks, partial scram surveillance,
or maniculations of additional control rod pairs
permitted by Specification b.2 below.

b. All control rod pairs shall be either fully inserted
or fully withdrawn except during partial scram testing
and:

1. One shim group and the regulating rod pair may be
in any position, and

2. Up to six additional control rod pairs may be
inserted up to 2 feet.

,

c. The maximum calculated control rod pair worth shall
not exceec:

1. 0.047 delta k, with the reactor critical at
approximately 1.0 E-07 percent RATED THERMAL POWER
(source power), and

2. At full power, that worth which would result in'
Rod Witndrawal Accident (RWA) consequences ecual
to tncse cescribed for the worst case RWA in the
AEC Safety Evaluation of Fort St. Vrain dated
January 20, 1972.

APPLICABILITY: POWER *, LOW POWER, and STARTUP

,

O * See Special Test Exceptions Specification 3.10.1. '

b

- . - - . . . - . .- --. .- .. . . - - . -
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SPECIFICATION LCO 3.1.4.1 (Continued)
b

ACTION: a. With any control rod pair or group not in compliance
with its position recuirements either:

1. Restore the control roc pair (s) to an acceptable
configuration within 4 hours, or

2. Se in at least LOW POWER within the next 12 hours, |-

and SHUTDOWN within the following 12 hours.

b. With any control rod pair not in compliance with its
worth limits, be in at least SHUT 00WN within 24 hours.

SURVEILLANCE REQUIREMENTS

4.1.4.1.1 At least once every 12 hours, each control rod pair
position shall be verified to be in compliance with the
above recuirements.

4.1.4.1.2 At the beginning of each REFUELING CYCLE, the reactivity
worth of the control rod pair groups witndrawn from LOW

O' POWER to POWER in the witnorawal sequence, shall be
measurec. The measured group worths shall be compared
with the calculated group worths to verify that the
calculated criteria upon which the selection of the
control rod oair secuence was based has been satisfied.
Tne measured group worth shall agree with .the calculated
group worth within plus or minus 20?. for all groups except
groups 4A and 40, for which the measured group worth snall
oe witnin plus 100?f , minus 50?s of the calculated group
worth.

a

O

-. - -- _ -- -- _
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/ BASIS FOR SPECIFICATION LCO 3.1.4.1/SR 4.1.4.1.1, 4.1.4.1.2
L)

The specification of a control rod pair withdrawal secuence
(Specification 5.3.4, Reload Segment Design). and position

,

requirements during STARTUP and LOW POWER operation is required '

to:

i

a. Assist in evaluating the reactivity worth of control rod'
pairs withdrawn during the approach to criticality by
indicated changes in the multiplied source neutrons, j

b. Ensure that an acceptable power distribution is
maintainec (peaking facters within design limits) for the
condition when many control rod pairs are still inserted,
and

c. Ensure that the calculated maximum worth control rod pair

in STARTUP and LOW POWER if assumed accidentally
witharawn, would result in a transient with consecuences
no more severe than the control rod pair withdrawal
accicent (RWA) analyzed in the FSAR (Sections 3.5.3.1 and
14.2.2.7).

The specification of a control rod pair withdrawal sequence and
position recuirements during POWER are recuired to yield an

n acceptable cower distribution. In addition, the sequence ensures I

that the comoination of maximum single control rod pair worth and
available core temperature coefficients, in the event of an ,

accidental control rod pair withdrawal, will result in a

transient with consecuences less severe than those analyzed in
the FSAR. Tne RWA analyzed in tne FSAR is consistent with the

i

RWA evaluation in ne AEC Safety Evaluation of Fort St. Vrain '

dated January 20, 1972. '

The maximum calculated control rod pair worth limit of 0.047
delta k at approximately 1.0 E-7 cercent cower is cased on the
Maximum Worth Control Rod Pair Witncrawal at Source Power

,analysis in FSAR Section 1a.2.2.7. i

The RWA analysis at rated power, as cescriced in the FSAR, is |
based on a maximum control roc oair worth of 0.012 delta k, using
temperature coefficients equivalent to a reactivity defect from
refueling (220 cegrees F) to operating temperature (1500 degrees !

F) of 0.028 celta k. For operation in the range from 0 tu 100
percent power, tne fuel temperature may be lower than the full
cower operating fuel temoerature of 1500 cegrees F. This results
in a greater numoer of control rod pairs inserted for the
critical configuration, and a larger maximum single control rod
pair worth. In accition, since the temoerature coefficients are

greater at the ceginning of the cycle, a single control rod pair
wortn as mucn as 0.016 delta k is acceptable, i.e., the

3 consequences of an RWA are less severe (FSAR Section 14.2.1). A(J value larger tnan 0.012 delta k for a single control red pair can
be safely accommocated if fuel temperatures are lower than 1500
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. BASIS FOR SPECIFICATION LCO 3.1.4.1'SR 4.1.4.1.1,
| SR 4.1.4.1.2 (Continued)

j
degrees F and/or the temperature cefect between refueling
temperature (220 cegrees F) and coerating temperature (1500
degrees F) is greater than 0.028 celta k (FSAR Section 14.2.1.1).

The specifiec range of power peaking factors given in
Soecification 5.3, Reactor Core, was used in ceveloping the
Reactor Core SAFETY LIMIT of Specification 2.1, since the
limiting combinations of core THERMAL POWER and core coolant flow
rate are a function of tne region, intra-region, and axial power
peaking factors. Specifying a control rod pair withdrawal
secuence for each REFUELING CYCLE wnich has peaking factors
within these power peaking factor limits ensures that tne
criteria upon which Specification 2.1 is based, are met.

The cresence of too many partially inserted control rod pairs in
the core will tend to push the flux into the cottom half of the
core and raise tne fuel temperatures. The intra-region and axial
cower peaking factors usec in determining the control roc pair
withdrawal sequence for each REFUELING CYCLE will be maintained
curing normal operation if tne control rod pairs are inserted and
withcrawn in secuence and if partially inserted control rod pairs
are limitec as noted above (FSAR Section 3.5.4).

zm The six aeditional control rod pairs dich may be inserted uo to

(d) 2 feet into tne core will cermit the c:e-ator to move control rod
cairs to assist in regulating the core re, ion outlet temperatures
to tnose specified in Specification 3.'.2. This has a minimal
effect on the axial power distribution, resulting in an increase

,

in the average oower censity in tne lower layer of fuel of less !

: nan 5'.. l

The runback function inserts two pre-selected groups of three
control roc pairs curing rapid loac recuction (FSAR Section !
7.2.1.2). The cartial insertion of these control roc pairs,
(FSAR Section 3.5.4.2) in addition to nose notec above would
increase the average axial power peaking f actor in the lower
layer of fuel to about 0.85. Negligible fuel particle kernel |
migration (Specification 2.1) woulc occur with this condition in
the core for up to 4 nours.

Tne ACTION to be in at least LOW POWER within the next 12 hours
and SHUT 00'aN in tne following 12 nours recuires an orderly
shutcown to recuce plant icac and temperatures in a controlled
manner. Ccre tem eratures are significantly recuced as lower
power levels are reacnec, anc in STARTUP negligiole fuel particle
kernel migration would occur as long as the minimum nelium flow
recuirements (Specification 3.2.4) are maintained.

,s-
!

t-
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} /<

,

Verification of control rod pair- positions (by. monitoring
posit. ion indication) once per 12 hours is consistent wi th ' 'Oie
verification of INDIVI0l'AL REFUELING REGION OUTLET TEMPERATbRES
once per 12 hours (Specification 4.2.2.1).

The measurement of control rod pair group worths in the normal ,

withdrawal secuence at the beginning of each REFUELING CYCLE will I
,

provide an evaluation of calculationa).metnods in determining the !
control rod oair group worths in the core configuration for that
cycle. The criteria used in selecting the control rod pair
sequence is baseo on calculated data for the maximum worth for
any individual control rod pair as well as the calculated peaking'

factors (region, intra-region, and axial) in the normal operating
control red pair configuration. Since tha core configuration
changes for each REFUELING CYCLE (a new segment includes
approximately one sixth of the, total core) this evaluation
confirms tne ability to predict control rod pair worths in that
specific configuration.

The acceptance criteria for the comparj son of measured versus
calculated control rod pair grouo wortn within plus or minus 20*4
includes an allowance for tne calculated uncertainty of plus or
minus 10?4 (FSAR Section 3.5.7.4) and uncertainty in the
measurement. A larger acceotance criteria is needed for control-

red pair groups 4A and 40 because of a larger uncertainty in the
calculated values. Groups 4A and 40 are five column regions
located at the core-reflector interface, and the analytical model
for control rod pair worth calculattens'was develooed for seven

."column regions. In addition, since the control rod pairs are ,
'

located in tne central column and this column for a five column |

region is immediately adjacent to ne reflector, their reactivity I
worth is suostantially less than the other control roc pair I

groups. These groues are typically s itn less than 0.010 ^ delta
k. Because of the low worth and tbt analytical uncertainty, a
larger range for ne acceptance criteria is reouired.

I
I
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N) REACTIVITY CONTROL SYSTEM
- (. '

3/4.1.4 CONTROL ROD PAIR POSITION REQUIREMENTS - SHUTDOWN

!

,<v
LIMITING CONDITION FOR OPERATION

'
:

t'

3.1.4.2 All control red pairs shall be fully inserted and
incapable of being withdrawn except:*

1. Up to two control rod cairs may be removed from the
PCRV, and

2. Additional control rod pairs may be withdrawn for
SHUTDOWN MARGIN assessment or OPERABILITY tests.

APPLICABILITY: SHUT 00WN AND REFUELING

ACTION. a. Within 1 nour after each reactor shutdown, if more than
two control red pairs are not verified to be fully
inserted, either:

e

m, 1. Insert at least all but two control rod pairs to tne
i fully insertec position, or

2. Insert reserve shutcown material in at least those
regions wnere control rod pairs are not verified to
be fully inserted,'beyond tne allowable two, )

b. Subsecuent to I hour after reactor shutdown, with less
than tne above recuirements:

.

1. Immediately sospenc .all ooerations involving CORE
-

ALTERATIONS, control roc. cair movements resulting in
,

i positive readtivity thanges or movement of IRRADIATED j
FUEL.

2. Within 12 hours eitner:
,

I

a) Insert any control rod cair cacable of being
inserted anc verify the SHUTCOWN MAPTIN
recuirements of St.ecification 3.1.3 are met, or

/
4

0) Actuate sufficient- reserve shutcown material to
7 a:nieve=the soecified SHUTOOWN MARGIN.

,:, ,

._

* The"SH'JTDOWN MARGIN recuirements of Soecification 3.1.3 (for
>

s

!- SHUTOOWN ana REFUELING) shall be maintained for all these |
'

t control r,od oair confiourstions.,
,

'' t,

g- /
' e' r ;:,

' '
W (
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(''' SURVEILLANCE REQUIREMENTS

-

,,
,

4.1.4.2 a. Control rod pair positions for all control roc oairs
capable. of being witncrawn' snall be monitored for
comoliance with Specification 3.1.4.2.a above, at'least
once every 12 hours.

,

b. -Following each reactor shutdown,-each control rod pair g
shall be verified to be at tne fully inserted position

i:q3

by:

1. The roc-in position indication, or
'

2. The use of an independent control rod pair position
verification metnod (e.g., watt-meter test),

Control rod oairs known to be fully inserted prior to ne
shutcown may De excluded from the above verifications.

t

c. Prior to the removal of more'than one control rod drive
-assemoly fro.T. the PCRV, the SHUTOOWN MARGIN shall be
explicitly calculated per the assumptions specified in SR
4.1.3.

d. Upon full withdrawal of a control r0d pair selected for() removal from the PCRV and prior to disabling its', scram
capabilities, tne SHUTDOWN MARGIN shall be assessed by
withdrawing one or more additional control rod pairs with
a calculated wortn greater tnan or equal to 0.01 delta-k.
plus any calculated positive wortn of the planned CORE
ALTERATION, verifying subcriticality, and then
reinserting.

->!
.i 1

u

A

i
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'(] BASIS FOR SPECIFICATION LCO 3.1.4.2/SR 4.1.4.2 |
Q ,i |

This specification ensures that a sufficient number of control
irod pairs are fully inserted to keep tne reactor in a shutdown i

condition (SHUTDOWN MARGIN greater than or equal to 0.01 delta k) |
in SHUTDOWN and REFUELING. !

!

Prior to refueling a region, the control rod pair in that region I
and the control roc pair in the region next in sequence to be '

refueled will be withdrawn. Additional precesignated control rod
pairs will also be withdrawn and suocriticality will be verified.
The calculated minimum reactivity worth of the additicul
precesignated control roc pairs is 0.01 delta k plus the
reactivity difference betwaen the new and spent fuel in the
region to be refuelec, plus the temperature defect between the i

refueling temperature anc 80 degrees F. After suberiticality has |

been verified, tne orecesignated control rod pairs will be fully '

reinserted. Withcrawal of the precesignated control rod pairs
ensures a SHUTDOWN MAPGIN of greater than or equal to 0.01 celta
k at 80 cegrees F with new fuel loaced into tne refuelec region.

Making all of the fully inserted control rod pairs incapable of
being withdraw cla:ing tne reactor mode switch in the "off"r -

position or 'rg the electrical supply to the motors,
ensures that alyzed core configuration which might result

c in criticalit, not exist.-

- A SHUTDOWN MARGIN of greater than or eoual to 0.01 delta k af ter
reactor shutcown (automatic scram or controlled) is ensured by
tne 1 hour ACTION to eitner insert all out two control rec pairs
or insert reserve snutcown material in those regions where
control roc cairs cannot be verified to be fully inserted, beyond 1

the allowable two. Control rod pairs may be verified fully
inserted by roc-in indication (eitner rod-it, limit, analog, or |
cigital position indication), or by otner incependent means
(e.g., watt-meter test) as time permits. Tne 12 inch limit
ensures reactivity c0ntrol, as ciscussed in :ne Bases for LCO
3.1.2.2. Experience nas snown tnat a control roc pair which is
not fully insertec by a scram may still be fully inserted
manually with its control rod crive motor. If the control rod
pair cannot be fully inserted with its drive motor, reserve
shutdown material will De inserted into that region, ensuring a
SHUTOOWN MARG?N of greater tnan or equal to 0.01 celta k.

1

I

I
l
,

.

|

J
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(] BASIS FOR SPECIFICATION LCO 3.1.4.2/SR 4.1.4.2 (Continued)
G

If any requirements of the LCO are not met while the reactor is
in SHUTDOWN or REFUELING, any control rod pair or ' fuel
manipulations which would result in a positive reactivity
addition will be suspended immeciately and within 12 hours any
withdrawn control roc pairs will be fully inserted. If a
SHUTOOWN MARGIN of greater than or equal to 0.01 delta k is not
met by fully inserting tne control rod cairs, sufficient reserve
snutcown material will be inserted to acnieve the specified
SHUT 00WN MARGIN. This ACTION ensures i SHUTDOWN MARGIN of
greater than or eoual to 0.01 delta k du ing reactor shutdown or
refueling operations.

The reserve snutcown material provides an effective. method of

reactivity control when inserted into core regions wnere the
control rod pairs have not been fully inserted. Because of the
proximity to the control rod pairs, it nas almost no additional
worth when inserted .in regions where the control rod Dairs are
inserted. Tnerefore, to ensure an adeouate SHUTDOWN MARGIN, it
need only oe insertec into those core regions wnere full
insertion of the control roc pairs cannot be demonstrated.

Verifying control rod pair oositions once every 12 hours, ensures
tnat control roc pair position can be monitored curing control
rod pair maniculations performed in refueling operations.

' After each shutdown, verifying that each control rod pair is
fully inserted ensures that tne cosition of each control rod pair
is known and that tne SHUT 00WN MARGIN assessnent is accurate.

Demonstrating that a SHUTOOWN MARGIN of greater than or equal to
0.01 delta k exists orier to removing more tnan one control red
drive assembly from the PCRV ensures tnat criticality will not be
achievec and the SHUTDOWN MARGIN reouirements will be maintainec
after the control r0d pair is removed,

i

i

O

i
1

=



. . - . . - .

uenement No. DRAFTOage 3/4 1-37

' M AY 2 51988
,

REACTIVITY CONTROL-SYSTEMS
*

3/4.1.5 REACTIVITY CHANGE WITH TEMPERATURE

LIMITING CONDITION ' FOR OPERATIO:,

3.1.5 The reactivity change due to a CORE AVERAGE TEMPERATURE
increase between 220 degrees F and 1500 degrees F, shall be at
least as negative as 0.031 delta k, but no more negative than
0.065 delta k througnout the REFUELING CYCLE.

APPLICA3ILITY: DOWER, LOW POWER, and STARTUP

ACTION: With the reactivity change outside of the above limits, be
in SHUT 00WN witnin 12 hours.

SURVEILLANCE REQUIREMENTS

4.1.5 At the beginning of each REFUELING CYCLE the reactivity change
as a function of CORE AVERAGE TEMPERATURE change (temcerature
coefficient) snall be measurec anc integrated to verify that <

rne measured reactivity enange is witnin the above limits.

,

o
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]L BASIS FOR SPECIFICATION LCO 3.1.5/SR 4.1.5

The negative temperature coefficient is an inherent safety
mechanism that tends to limit power increases during
temperature excursions. It is a stabilicing element in flux
tilts or oscillations due, for example, to xenon transients.

Fuel temperatures -curing a power excu'rsion beginning from a
high power level are well within cesign limits regardless of
the magnitude of the negative temperature coefficient, provided-
protective action is initiated by a power level signal.
However, if protective action occurs much later, such as from a- '

manual scram or actuation of the reserve shutdown system, peak
fuel temperatures will be sensitive to the magnitude of the
negative temperature coefficient.

Requiring- a reactivity change at least as negative as 0.031
delta k for a CORE AVERAGE TEMPERATURE increase from 220 '

cegrees F to the 1500 cegree F temperatures associated with tne
nominal RATED THERMAL POWER value, ensures temoerature
coefficients at least- as negative as those u;ed in the FSAR
accicent analysis. All control rod pair withdrawal transients
assume a reactivity temperature defect of 0.028 delta k which

,

wnen combined with an uncertainty of olus or minus 10'., yields
the specifiec cefect of 0.031 delta k.

O The maximum reactivity temperature cefect of 0.065 delta k
(0.072 delta k minus 0.007 delta k for uncertainty) assures
tnat tnere is sufficient reactivity control to ensure reactor
SHUTDOWN in the unlikely event that all control rod Dairs
cannot be insertec and the reserve shutcown system has been
actuated.

The reactivity wortn of tne reserve shutcown system was

calculated to be 0.130 celta k in the eoutlierium core (FSAR
Section 3.5.3). From calculated excess reactivity cata in

Taole 3.5-4 and Section 3.5.3 of the FSAR it is seen that the
maximum excess reactivity in the ecuiliorium core with the CORE
AVERAGE TEMPERATURE of 220 degrees F. Xe-135 cecayed, Sm-149

.

built up, and 2 weeks Pa-233 decay, is 0.102 celta k. Assuming
no control rocs u e inserted anc the reserve shutdown system
has been activated, the excess SHUTOOWN MARGIN for that excess
reactivity is 0.02S delta k, (0,130 delta k minus 0.102 delta
k). The calculatec reactivity temperature defect for that
cycle is 0.0ca celta k. Therefore, if the reactivity
temoerature cefect were as large as 0.072 celta k (0.044 celta
k plus 0.025 celta k) reactor SHUIDOWN coulc be ensured for at
least 2 weeks even for the unlikely event tnat all control rocs
failed to insert, and the reserve shutcown system was actuated.

2

,

- ,, _ . _ _ . _ _ _ . _, . _ , , _ . . . . . , _ _ . . . . _ , , _ _ . , , ~ ,,_m _ _ . _ _ , _ _ _m.. _



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

: Amendment No. DRAFTPage 3/4 1-39--

MAY 2 5 888

BASIS FOR SPECIFICATION LCO 3.1.5/SR 4.1.5 (Continued)
'

The. major shifts 'in reactivity change as a function of core
temperature change will occur following refueling. The
specified frecuency of measurement following each refueling
will ensure that the_ change of reactivity as a function of
cnanges in core temperature-will be measured on a timely basis-

to evaluate the limit provided in Specification 3,1.5.

The maximum value of. reactivity temperature defect occurs at
the Deginning of the cycle and slowly cecreases through the
cycle to a minimum value at tne end of the cycle. Sinca the
measurement is mace at the beginning of a cycle and the minimum
value occurs at the end of a cycle, a direct evaluation of the
minimum reactivity temDerature defect cannot be made, however,
by comparing tne calculated value at the Deginning of tne cycle
with the measured value, an evaluation for compliance can be
made using the calculated value at the end of cycle.
Performance of tne Surveillance Requirement- verifies the
assumptions used in the analysis.

.
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( REACTIVITY CONTROL SYSTEMS

3/4.1.6 RESERVE SHUT 00WN SYSTEM - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.6.1 All reserve shutcown (RSD) units shall be OPERABLE with:

a. At least 1500 psig pressure in their individual helium I

gas bottle supplies, and

b. At least 500 psig pressure in the Alternate Cooling
Methoc (ACM) nitrogen bottles which provide a backup
means of actuating tne RSD nepper pressurization valves.

APPLICABILITY: POWER, LOW POWER, and STARTUP

ACTION: a. With one RSD unit inoperable, operation may continue
proviced that an OPERABLE spare RSD unit is available.

b. With two or eore RSD units inocerable, restore all but
g one inoperable RSD unit to OPERABLE within 24 hours, or
) De in at least SHUTOOWN within :ne next 12 hours.

c. The provisions of Specification 3.0.4 are not applicable
for changes between STARTUP, LOW POWER, and POWER.
Prior to entry into STARTUP from SHUTOOWN, all the
requirements of snis LCO must ce net, without reliance
on tne provision contained in the ACTION statements.

SURVEILLANCE REQUIREMENTS

4.1.6.1 The reserve snutcown system sna11 be cemonstrated OPERABLE:

a. At least once oer 7 days by verifying that the pressure
of eacn helium gas bottle is at least 1500 psig.

b. At least once ;er 7 cays by verifying that the cressure
of eacn ACM nitrogen octtle is at least 500 psig.

O

4
1
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SPECIFICATION SR 4.1.6.1 (Continued).

c. At least once per 92 days by:

1. Pressuri:ing each~ of the 37 RSD hoppers abcVe
reactor pressure..as indicated by operation of the
hopper pressure switch,

2. Operating the ACM quick cisconnect couplings, and

3. Performing a CHANNEL FUNCTIONAL TEST of_ the
instrumentation which alarms.at low pressure in the
RSD actuating pressure lines.

d. At least once per 366 days by oerforming ' a CHANNE'.
CALIBRATION of the gas pressure instrumentation,

e. Following entry of condensed water into any RSD system
hopper (s) (see Specification 3.1.1 ACTION h), by
performing the Surveillance requirements identified in
SR 4.1.6.2.d.4

'
4
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REACTIVITY CONTROL SYSTEMS

f') ~ 3/4.1.6-RESERVE SHUTDOWN SYSTEM - SHUTDOWN
J

LIMITING CONDITION FOR OPERATION

3.1.6.2 Reserve shutcown (RS0) units on control rod drive assemolies
for which control rod pairs are capable of being withdrawn
shall be OPERAdLE (except RSD units in any control rod' drive
assemblies removed for refueling / repair) with-

|
a. At least 1500 psig pressure in their individual Helium I

gas bottle supplies, and
I

b. At least 500 psig pressure in the Alternate Cooling |
Hetnod (ACM) nitrogen bottles which provide a backup !
means of &ctuating the RSD hoccer pressuri:ation valves. I

l

APPLICABILITY: SHUTDOWN and REFUELING
]
'

ACTION: With less than tne above required RSD units OPERABLE, within |24 hours eitner:
Iq a. Return all control red cairs (except the ones removed i

h for refueling / repair) to the fully inserted position, or | |

b. Ensure SHUTDOWN MARGIN requirements are met |(Specification 3.1.3), or
i

c. Insert sufficient RSD material to maintain SHUTDOWN
MARGIN reautrements.

|

SURVEILLANCE REQUIREMENTS
1

|

4.1.6.2 The reserve shutcown system shall be cemonstrated OPERABLE:

a. Prior to withcrawal and at least once per 7 cays
tnereafter, for tnose control roc pairs cacaole of being
withcrawn, by verifying that the pressure of eacn
recuire: incivicual neoper He gas cottle is at least
1500 psig.

b. Prior to withcrawal and at least once per 7 days
; thereafter, for tnose control roc pairs capable of being

witncrawn. by verifying that the pressure of each

V("%
recuired ACM nitrogen cottles is at least 500 psig.

--_ - .- -. -
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1 0
\-) c. At least once per 366 cays- by performing a CHANNEL|

CALIBRATION of the gas pressure instrumentation,

d. At each REFUELING outage by:
|

1. Demonstrating that each subsystem is OPERABLE by
actuating each group of pressurizing valves from the

| ' control room and verifying that the valves open.
The capability of pressurizing the corresponding
noppers need not be cemonstrated during this test.

2. Performing a CHANNEL CALIBRATION of the RSD hopper
pressure switches at the time of control rod drive
preventive maintenance (Specification 4.1.1).

3. Visually examining the pipe sections which reauire
disassemoly and reassemoly within the refueling
cenetrations, after they have been disassemoled for

| oreventive maintenance (Specification 4.1.1), and
ve ri fying that there is no deformation or corrosion
tnat could affect RSD system OPERABILITY.

4. Functionally testing two RSD assemblies, removec.
| from the core during the current refueling, out- of
'

tne core. One assembly shall contain 20 weights

percent boronated material and the other 40 weight
percent boronated material. The tests consist of
pressuri:ing the RSD hopcer to the point of
rupturing the disc and releasing the RSD material. |

,

|

The RSD material from tne tested RSD hoppers shall |
| be visually examined for evicence of boric acid
| crystal formation and chemically analyzed for boron
; carnice and leacnable coron content. Failure of a
i RSD assemoly to cerform acceptacly curing functional |

| testing or evidence of extensive boric acid crystal
| formation will ce reportec to the Commission within

30 days per Specification 6.9. |
1

e. Following entry of concensec water into any RSD system |

| hoope r( s ) (see Soecification 3.1.1 ACTION h.), oy
performing the Surveillance Requirements identified in
SR 4.1.6.2.d.4

|: 4
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|
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The reserve shutdown (RSD) system must be capable of achieving
d reactor shutdown in the event that the control rod pairs fail ~ to

insert.

After extended power operation, the RSD system must add
sufficient negative reactivity to overcome the temperature defect
between 1500 and 220 cegrees F, tne decay of Xe-135, and some
decay 6f Pa-233 to U-233. The buildup of Sm-149 also adds
negative reactivity and is taken into account in reactivity
evaluations.

~

The core reactivity increas. due to core cooldown and Xe-135
cecay occurs within a few days and was calculated to be between
0.089 delta k and 0.081 delta k, at the beginning and end of the
initial cycle, res.*ectively, and about 0.076 delta k for the mid
cycle of the ec'm ;iorium core. The reactivity increase is
largest in the initial core where the thorium loading is high and
decreases through the first six cycles to a minimum value for the
equiliorium core. Tne reactivity increase due to Sm-149 buildup
and Pa-233 decay occurs over several weeks to months and
increases tne, core excess reactivity for the equilibrium core by
about 0.007 delta k curing the first 14 days, and by about 0.024
delta k after a few months, including full Pa-233 decay.
Tnerefore, the reactivity control recuirement for the RSD system,
including an allowance of 0.01 delta k for SHUTDOWN MARGIN, in
the absence of any control roc pairs being inserted is 0.098

( delta k for the initial core and 3.093 delta k for the
equilibrium core after 14 cays of Pa-233 cecay and 0.121 delta k
and 0.110 delta k after full Pa-233 cecay. (FSAR Section 3.5.3).

The calculatec worth for the RSD system as noted in FSAR Section
3.5.3 is at least 0.14 celta k in the initial core, and 0.13
delta k in the ecuilibrium core. The worth of the RSD System
with the maximum worth RSD unit inoperable for those cases is at
least 0.12 celta k in the initial core anc 0.11 delta k in tne
ecuilibrium core, whicn is sufficient to ensure SHUT 00WN during
the first 14 days of Pa-233 cecay.

Generally, inocerable RSD units are cacable of being restored to
OPERABLE status within 24 nours. However, in tne unlikely event
tnat an inocerable RSD unit cannot be restored to OPERABLE within
this time, there is aceouate time (at least 14 days due to tne
slow Pa-233 decay as ciscussec in the BASIS for Specification
3.1.3) following a shutcown using the RSO system, to allow for
corrective action of cnanging out a CRD assemoly. A scare RSD
unit is consicerec available if it is on site.

i

;
i
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BASIS FOR SPECIFICATION LCO 3.1.6/SR 4.1.6 (Continued)

V Ensuring SHUTDOWN MARGIN requirements for a CORE AVERAGE
TEMPERATURE greater than or ecual to 220 degrees F is acceptable
and provides for changing out a Control Rod Drive (CRD)assembly, if necessary. Under normal conditions whe9 the reactor
has been operated for several months (which is required for Pa-
233 buildup), a CORE AVERAGE TEMPERATURE greater than 220 degrees
F is retained for a ceriod of 2-4 weeks even with the CORE
AVERAGE INLET TEMPERATURE as low as 100 degrees F. This is
adequate time.for tne replacement of a CRD assembly.

Two or more RSD units may be inoperable for 24 hours to provide a
reasonable time for repair. Tnis is permissible because the
control rod pairs are available to shut down the reactor in the
unlikely event that a snutcown would be required during this
short period of time.

A minimum pressure of 1500 psig in the individual helium gas
bottle supplies is adequate because the pressure required to
ouest the rupture discs is 1100 osig (FSAR Section 3.8.3). The
rupture discs are designed and have oeen tested to burst at a
differential pressure of 165 plus or minus 50 psi.

A minimum cressure of 500 psig in the ACM nitrogen bottles is
adequate because the required set pressure is 220 psig. A set
pressure of 120 osig is cased on stroking a bank of 10 RSD valves
one time and keeping the regulator fully open. This value also
compensates for minor.line losses and system leakages.

Each of the 37 RSD neppers shall be pressuri:ed above reactor
pressure at least once per 92 cays. Two reduncant pressurizingvalves will oe openec using local test switches and tne
corresponcing hopper pressure coserved to increase. To prevent
releasing aosoreer material, the nign pressure gas cylincer is
isolated and tne pressurizec actuating line is vented prior to
the test. Pressuri:ation is accomplished using test gas at a
pressure dif ferential of approximately 40-70 psi aeove reactor
cressure, wnich is below tne 115 osi differential pressure
required to ructure tne disc. Tne nocoer cressure should
increase at least 10 osi acove reactor pressure, as indicated by
the nopper hign pressure alarm.

A CHANNEL FUNCTICNAL TEST will be performed on the low pressure
alarm instrumentation at least once per 92 cays to ensure that
the minim e reOuire rupture gas pressure can be monitored.

A CHANNEL CALIERATION will be performed on the gas cressure
instrumentation at least once per 365 cays to ensure reliable
monitoring of the relium anc nitrogen gas supplies.

O
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BASIS FOR SPECIFICATION LCO 3.1.6/SR 4.1.6 (Continued)

O
t

In the event that condensed water enters into any RSO system
hoppers, (and during eacn refueling outage) two RSD hoppers shall
be functionally tested out of the core. One assembly will
contain 20 weight percent and the other 40 weight percent
boronated material. The RSD hopper will be pressurized to the
point of rupturing the disc and releasing the poison material.
The material will be visually examined for boric acid
crystallization and chemically analyzed for coron carbide and
leachable coron content.

Soecification 3.1.6.2, RSD hoppers in the SHUTDOWN and REFUELING
MODES, only reauires RSD units to ce OPERABLE for those control
rod pairs capable of being witharawn because the worth of the

!control rod pair (s) removed from-tne PCRV nas been accounted for '

in the SHUTDOWN MARGIN and the worth of the RSD material in
regions whose control rod pair are inserted adds little to the
SHUTDOWN MARGIN.

The ACTION time of 24 hours is aceouate because the reactor has
already been snutcown and the SHUT 00WN MARGIN requirements met,
versus verifying SHUTDOWN MARGIN requirements immediately after a
shutdown.

At each refueling, each group of pressurizing valves will be
actuated from tne control room to verify tnat the valves open.

t
-

At each refueling, the RSD hopper pressure switches which measure
the pressure differential between tne neopers nd the reactor
will be calibratec as individual control and orifice assemblies
are removed from the reactor for servicing and maintenance.
These switches alarm hign pressure for pressuri:ation testing oractual system operation.

The refueling penetration pipe sections will be visually examined
for ceformation anc corrosion following disassembly for refueling
or maintenance,

o

_ _ _ _ _ _ - _ - -
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REACTIVITY CONTROL SYSTEMS

3/4.1.7 REACTIVITY STATUS

LIMITING CONDITION FOR OPERATION

|3.1.7 The difference between the observed and expected core
reactivity, shall not exceed 0.01 delta k.

APPLICABILITY: POWER, LOW POWER, and STARTUP

ACTION: With a core reactivity difference greater than the above
limit, De in SHUTDOWN within 12 nours.

SURVEILLANCE REQUIREMENTS
;

O 4.1.7 a. At each startup upon reaching initial criticality, upon
reaching 100*4 of RATED THERMAL POWER and at least once per
7 cays wnile in POWER, tne reactivity status of the core
shall be determined and compared with expected reactivity to
ensure that the acove limit is satisfied. The expected
reactivity is Dased upon current core burnup at full power,
and therefore reactivity must ce normalized to a calculated

<

reactivity for tnat core Durnup.
I
1

b. The requirements of Specification 4.0.4 are not applicable.
|

.

O

- _ - - - - - - - - - --- l
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("T BASIS FOR SPECIFICATION t.C0 3.1.7/SR 4.1.7
U

The calculated base reactivity for the core for each fuel cycle
is obtained from a nuclear analysis assuming a core condition of
all control rod pairs inserted, an average temocrature of 80
degrees F, no Xe-135 or Sm-149, and all Pa-233 decayed to U-233.-
The reactivity worth for each of these individual core
components, namely temperature, fission product concentration,
ournup, etc., is also explicitly calculated as a function of core
condition.

The observed core reactivity is that determined from the-
calculated core data, the observed core condition, and the
observed critical control rod configuration. The expected
reactivity is determined from the observed core condition and the |calculated rea c'ti vi ty as a function of core burnup. The
comparison is between the observed critical control red
configuration and the expected critical control red configuration
for the coserved core condition.

An unexpected and/or unexplained enange in the observed core
reactivity could be indicative of the existence of potential |
safety problems or of operational problems. Any reactivity
anomaly greater than 0,01 delta k would be unexpected, and its
occurrence snall be tnoroughly investigated and evaluated. The
value of 0.01 delta k is considered to te a safe limit since a
SHUTDOWN MARGIN of at least 0.01 delta ( with the highest worth
control rod cair fully witharawn is always maintained
(Specification 3.1.3).

Normalization to an initial base steady state core condition will
eliminate discrepancies due to manufacturing tolerances,
analytical modeling approximations and ceficiencies in basic data
at tne beginning of operation. Short term reactivity changes
involving the reactivity wortn of Sm-149, Xe-135. Pa-233 and fuel

{temperature can be evaluated explicitly as a function of reactor j
oower/ flow history. However, long term reactivity effects jinvolving fuel and lumpec curnable poison ceoletion and 1'ssion
product poison cuildup can only oe evaluated via a long term base
reactivity curve generated as a function of core burnip.,

Consequently, to evaluate snort term cnanges in core reactivitj,
values must be normalized to a case reactivity for the
appropriate core burnup.

|

l

The calculated case reactivity curve for use witn each cycle as
well as any cnanges to this data curing the cycle will ce
accroved by ne Nuclear Facility Safety Committee (NFSC) orier to
use (Specification 6.5.2.9). This will ensure that tne cause for |
all calculated enanges is aceouately understood and controlled.

Tne srecified frecuency of the surveillance check of the core

Q react 4<ity status will ensure that the difference between tne

Q observec and expected core reactivity will be evaluated
regularly.

,

-_- ,- - *
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CORE IRRADIATION, TEMPERATURE AND FLOW LIMITS

3/4.2.1 CORE IRRADIATION

LIMITING CONDITION FOR OPERATION

3.2.1 The maximum in-core irradiation of the fuel elements,
control rods, and reflector elements immediately adjacent to
the active core shall not exceed the equivalent of 1800
Effective Full Power Days (EFPDs).

'

APPLICABILITY: POWER, LOW POWER,'and STARTUP

ACTION: With the in-core irradiation lifetime of the fuel elements,
I control rods, or reflector elements adjacent to the active '

core exceeding the above limit be in SHUTDOWN within 72
hours.

i

SURVEILLANCE REQUIREMENTS I

4.2.1 Prior to entering STARTUP following each refueling, it shall
be determined tnat the in-core irradiation lifetime of the !

fuel elements, control rods, and reflector elements adjacent | |
'to the active core will oe less tnan tne above limit for the

duration of the next cycle.

i

4

* I

j
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MAY 2 51988 :p BASIS FOR SPECIFICATION LCO 3.2.1/SR 4.2.1
O

The integrity of the fuel carticle coatings and graphite
dimensional changes are cependent on many variable $. Prime |variables are tne total burnuo accumulated by the coated fuel
particle and the fast fluence. Limiting the allowable
irradiation lifetime to 1800 EFPDs, in conjunction with the
ceaking factor limits of Specification 5.3, will ensure that
tne coated fuel particles and graphite will remain within the
cemonstrated irradiation test values. The burnuo and
irradiation test results (FSAR Appendix A.2) are generally
describec in terms of cercent Fissions per Initial Metal Atom
(FIMA) for both tne fissile and fertile particles.

The basis for the design lifetime for the fuel elements,
control rods, anc replaceable reflector elements is cescribed
in Sections 3.2 and 3.8 of the FSAR. For the fuel and
reflector elements (FSAR Section 3.2.2.2), consideration is
given to mecnanical loads and stresses during both steacy
state and transient operation. The elements' structural
integrity will be sufficient to permit safe removal from the
core af ter 1800 EFP0s of operation.

For the control rods (FSAR Sections 3.2.2.6 and 3.8.1.2), this
lifetime will ensure tnat reactivity control is maintained
even if tne control rods were insertet for the total curation,

O without any significant loss of aosorcer worth or structural
or functional ceterioration.

The core irraciation limit of 1500 EFPDs is related to a
'residence time in tne core for each element. An eyaluation of,

the resicence time recorcs and an allowance for the duration
of sne next fuel cycle will ensure that this specification is*

not exceeced curing the next cycle of operation for any
element.

,

s
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['') CORE IRRAOIATION, TEMPERATURE AND FLOW LIMITS
v

3/4.2.2 CORE INLET ORIFICE VALVES / REGION OUTLET TEMPERATURE LIMITS
.

LIMITING CONDITION FOR OPERATION

3.2.2 The INDIVIDUAL REFUELING REGION OUTLET TEMPERATURE shall not
exceed:

a. With the CORE AVERAGE OUTLET TEMPERATURE greater than or
equal to 950 degrees F:

1. The CORE AVERAGE OUTLET TEMPERATURE plus 50 degrees
F, for:

a) Any of the nine regions whose inlet orifice
valves are most fully closed, and

a b) Any region with control rods inserted more than
; 2 feet.

2. The CORE AVERAGE OUTLET TEMPERATURE plus the.

, mismatch limit snewn in rigure 3.2.2-1 for any
-

' remaining region.

D. With the CCRE AVERAGE OUTLET TEMPERATU:E less than 950
cegrees F:

The CCRE AVERAGE OUTLET TEMPERATURE clus 400 degrees F
and the conditions of Scecifi:ation 3.2.4 must te met
for all 37 regions.

| APPLICAEILITY: PCWER, LCW POWER, anc STARTUP

ACTION:
;

a. With an INDIVICUAL REFUELING REGION CUTLET TEMPERATURE
exceeding tne aoove limits by less tnan 50 cegrees F,

! restore the out-of-limit condition witnin 24 nours, or
be in SHUTCO'aN within the next 12 nours.'

i
:|

I

:!

!

I

i
j
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SPECIFICATION LCO 3.2.2 (Continued)

6. With an INDIVIDUAL REFUELING REGION OUTLET TEMPERATURE
exceeding the aeove limits by greater than or eoual to
50 degrees F, but less than 100 cegrees F, restore tne
out-of-limit condition within.2 hours, or ce in SHUTCCWN
within the next 12 hours.

c. With an INDIVICUAL REFUELING REGION OUTLET TEMPERATURE
exceedino the aoove limits by greater than or equal to
100 cegrees F, immediately initiate a reduction in
THERMAL PCWER and restore the out-of-limit condition, or
be in SHUTCCWN within 12 hours.

SURVEILLANCE REQUIREYENTS

4.2.2 All INDIVICUAL REFUELING REGICN OUTLET TEMPERATURES shall be
determineo to be witnin the above limits at least once per
12 hours, by obtaining the INDIVICUAL REFUELING REGION
CUTLET TEMPERATURES as cetermined from either tne region
outlet temoerature thermocouples or from the calculated
value using the CCMPARISCN REGION.

O
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BASIS FOR SPECIFICATION'LCO 3.2.2/SR 4.2.2

During the rise-to-oewer and fluctuation testing above '70%
power, the difference between the measured INDIVIOUAL
REFUELING REGION OUTLET TEMPERATURE of any region and the
CORE AVERAGE OUTLET TEMPERATURE at 100% oower was maintained
within the limits of Specification 3.2.2. The limits in
this specification are more conservative than those used to
cevelop Specification 2.1.1 and those contained in this
specification at_tne time the testing was conducted. In
addition, Soecification 3.2.2 directly limits the maximum
region outlet temperature to 1,555 degrees F, which is -
consistent with Table 3.6-1 of the FSAR. By reluiring that
the limits in Figure 3.2.2-1 be met, maximum fuel
temoeratures are kept within the values stated in the FSAR
regardless 'of :ne power level or the amount of core bypass
flow which may exist.

During cower operation with a CORE AVERAGE OUTLET
TEMPERATURE less tnan 950 degrees F, sufficient over-cooling
of the core is crovided with a plus 400 degrees F deviation
eetween tne maximum INDIVIOUAL REFUELING REGION OUTLET
TEMDERATURE and the CORE AVERAGE OUTLET TEMPERATURE to
ensure that Specification 2.1.1 remains valid and that the
integrity of the fuel particles is preserved.

(h
() The ACTION times provided for corrective action when

temoeratures exceed tne limits of the specification
represent concitions significantly below the core SAFETY
LIMIT determination, Specification 2.1.1.

A CCMPARISON REGION is a core refueling region wnese power,
flow rate, anc coolant outlet temperature cnaracteristics
are used to cetermine the outlet temperature of a region for
=hich tne measured INDIVIOUAL REFUELING REGION OUTLET
TEMPERATURE is unreliable. Experience' has shown that
Regions 20 and 32 tnrougn 37 have the potential for
significant ciscrecancies cetween measured and actual
INDIVIOUAL REFUELING REGICN OUILET TEMDERATURES. These
ciscrecancies are caused oy a transverse flow of relatively
cool helium f :m :ne core reflector interface along tne |region outlet trermoccuole sleeve. This flow easses over
the region outlet thermocouple assemolies of these regions
and cepresses tne incicated outlet temoeratures. ( FS AR
Section 3.6.6.3)

O
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O BASIS FOR SPECIFICATION LCO 3.2.2/SR 4.2.2 (Continued)

To compensate for these potential transverse flow-induced

temperature measurement errors, Regions 20 and 32 through 37
shall nave sneir region outlet temperatures cetermined by
the power and flow rate enaracteristics of otner regions in
the core referred to as COMPARISON REGIONS. The COMPARISON
REGION method of _ operation was first developed for use
during rise-to-cower and fluctuation testing above 70%
power, in test procedure -RT-500K. Experience obtained
during that test indicated that, by the use of COMPARISCN
REGIONS, Rwiens 20 and 32 through 37 can be operated in a .

manner consistent with the original reactor design intent
and consistent with the criteria upon which Specification
2.1.1 is based.

If the measured region outlet temperature in any of Regions
20 and 32 through 37 is higher tnan that based upon the
COMPARISON REGION conditions, the measured INDIVIOUAL
REFUELING REGION OUTLET TEMPERATURE is assumed to be
correct.

The region outlet temperatures are dependent on power
density and coolant flow rate within each refueling region.
Ine region power censity is dependent- primarily on the
control rod configuration, and the coolant flow rate within

O eacn region is controlleo by the core inlet orifice valve
position. The control red and orifice valve position
configurations are cetermined by the reactor power level |
rather than oy variations in fission product poisons or core
burnup, wnien are slowly varying. Inerefore, monitoring the
region outlet temoeratures once per shift (12 hours) for
enanges in reactor power will ensure tnat the temperature
limits in Soecification 3.2.2 can be satisfied.

I

i
i

|

i,

- -
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CORE IRRADIATION, TEMPERATURE AND FLOW LIMITS

V
3/4.2.3 CORE INLET ORIFICE VALVES / COMPARISON REGIONS

LIMITING CONDITION FOR OPERATION

3.2.3 The measured Region Peaking Factor (RPF) shall not be less
than 90'. of tne calculated RPF, for any region used as a
COMPARISON REGION.

APPLICABILITY: POWER

ACTION: With a measured RPF for a CCMPARISON REGION less than 90'. of
the calculated RPF, either:

a. Choose another COMPARISON REGION which is within the
limit, or

b. Increase the inferred INDIVIOUAL REFUELING REGION OUTLET
TEMPERATURE for tne rtgtons being controlled by a |
CCMPARISON REGION, by increasing tne inferred primary
coolant temoerature rise (INDIVIOUAL REFUELING REGIONO CUTLET TEMPERATURE minus CORE AVERAGE INLETV TEMPERATURE), by a cercent amount greater than or equal
to the amount by wnien the measured RPF is less than 90'.
of tne calculated RPF.

!

I

j SURVEILLANCE REQUIREMENTS ,

4.2.3 The calculated Regien Peaking Factors (RPFs) and the percent !
,

, RPF ciscrecancies snall ce ceterminec according to tne

| felicwing scnedule for each REFUELING CYCLE:

a. Calculatec RPFs:
| j

1. Prior to startuo af ter eacn refueling,
7 At 20 clus or minus 5 Effective Full Power Days

l (EFPO) after eacn refueling,

3. at 40 clus or minus S EFPDs after eacn refueling,
! an-

|

O
,

|
!

- - _ _ _ _ _ _ _ - _ _ _ _ _ . _ _ _ .- i
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SPECIFICATION SR 4.2.3 (Continued)

4 At least once per 31 days thereaf ter, provided the
core has accumulated 10 EFPDs since the orevious ;

calculation. If tne core has not accumulated 10 ~

EFPDs since the previous calculation, it may be -

deferred until the next applicable interval. |

b. Percent RPF Discrepancies,(RPF meas - RPF cale) x 100:
(RPF cale)

I
1. Above 30% RATED THERMAL POWER but prior to exceeding

40% RATED THERMAL POWER for the first time after
eacn refueling, and

| 2. Within a total elacsed time of 10 calendar days at~

reactor power levels above 40% RATED THERMAL POWER*

after completing any of the calculateo RPF
ceterminations recuired above. If the total elacsed
time at reactor power levels above 40% of RATED
THERMAL POWER coes not exceed 10 calencar cays prior
to tne subsequent calculated RPF determination, the
Percent RPF Discrepancy evaluation is not required,
but tne total elapsed time at reactor power levels

1

acove 40% of RATED THERMAL POWER between Percent RPF ,

Discrepancy calculations shall not exceec 45() calencar days.

.

,

'l

h

!

;

I

i
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i
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|

:
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BASIS FOR SPECIFICATION LCO 3.2.3/SR 4.2.3

Use of CCMPARISON REGIONS requires that conditions in tne
COMPARISON REGION (oower, flow rate, anc outlet temperature)
be known. Region Peaking Factor (RPF) discrepancies result
from combinations of errors or uncertainties in measured
region outlet temperature, region flow inferred from orifice
valve position, and calculated region power. Based upon an
evaluation of data obtained curing the rise-to-power testing
program, RPF discreoancies up to 10% (positive or negative)
are not unexoected or considered to ce excessive. Using the
COMPARISON REGION method of operation, only excessively
negative RPF discrepancies in a COMPARISON REGION could
result in prolonged, high fuel temperatures in the region
being operated with the CCMPARISON REGION,

The requirement that the measured RPF be at least as large
as 90% of tne calculated RPF ensures that any region being
usec as a CCMPARISON REGION will not nave a large negative
RPF discrepancy, i.e., less than minus 10%.

|

The percent RPF discrepancy is cefined as follows:

| (% RPF discrepancy) = RPF measured - RPF calculated X 100%
RPF calculated

The calculated RPFs for Regic s 20 and 32 :nrough 37 and
:neir CCMDARISCN REGICNS will enange during tne REFUELING'

CYCLE as fission procuct inve-tories saturate, fissile
material and ournable poison are ceoleted, and control rods
are withcrawn from ne core. Evaluations based upon
operating experience gained orior to completion of rise-to-
cower testing (i.e., Cycles 1.and 2 anc part of Cycle 3)
indicate that the ratio of the calculated RPFs in Regions 20
and 32 :nrougn 37 to the calculatec RPFs in COMPARISCN
REGIONS as a function of control red configuration, changes
gracually in a precietaole manner curing a REFUELING CYCLE.
A surveillance eneck of tne calculated RPFs at tne specifiec
frecuency will ensure that approcriate RPFs continue to be,

usec in cetermining tne region outlet temperature for
Regions 20 and 32 tnrougn 37.

In using the CCMPARISON REGION eethod, it is assumed tnat
the INDIVIDUAL REFUELING REGICN OUTLET TEMDERATURE for tne
egion Leing controlled by a CCMPARISCN REGION is incorrect.

Ice correct value is determined from a calculation involving
cower ard #1o cate anc the crimary coolant temperature rise |in the CCMDARISCN REGICN as follows:

INDIV!CUAL REFUELING REGICN OUTLET TEMPERATURE eouals
tne in'errec egion temperature rise plus one CORE |

AVERAGE !NLET TEMDERATURE.
~

:
--
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The inferred region temperature rise equals the ratio of
calculated RPFs:

j RPF (REGION)
RPF (CCMPARISON REGICN)

times tne ratio of tne primary coolant flow rates: -|

Flow (CCMPARISCN REGION)
Flow (REGION) r

times tne crimary coolant temperature rise for the
CCMPARISCN REGION.,

Therefore, if the COMPARISON REGION has an excessively
negative RPF ciscrepancy, the inferred region temoerature

'

rise .4111 be too low and has to be increased to compensate.
The ACTION statement ensures this compensation.

The cercent RPF discrepancy and calculated RPF
' ceterminations will ensure that the requirements of

Soecift:ation 3.2.3 are ceing met for CCMPARISON REGIONS.
The frecuency for surveillance has been established based
voon a conservative evaluation of potential fuel kernel'O migration, wnicn could occur if a region with an excessively

slarge, negative RPF discrepancy were used as a CCMPARISON
REGICN.

I-
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(''']
CORE IRRADIATION, TEMPERATURE AND FLOW LIMITS t' h;j,

\~, i .i
3/4.2.4 CORE INLET ORIFICE VALVES / MINIMUM HELIUM FLCW f, - !

/
,.

AND MAXIMUM CORE REGICN TEMPERATURE RISE
'

,

i'
' ' ',s ,

LIMITING CONDITICN FOR OPERATION \ /'',, _ _ _ _ _

/

3.2 4 The total helium circulator flow or the heli u.n cool' ant t

;temperature rise for all core regions shall' be maintained '

within tne limits given in Table 3.2.4-1.
,

,
.,

,

APPLICABILITY: LOW PCWER* , STARTUP, SHUTDOWN ** , AND REFUELING **
|*

ACTION: j'
a. In LOW PCWER or STARTUP, with any of the above limits

exceedec, eitner:

1| Correct the out-of-limit condition within 15
minutes, or

2. Se i n at least SHUTOCWN within 1 hour with the
inlet orifice valves adjusted for equal region '

O coolant flows within the following 8 hours and, if
,

',

tne acclicable limits are still exceeded, initiate '

DCRV ceoressurication witnin'the following I hour.
.

b. In S HUTOC'n N * * or REFUELING ** with the inlet orifice
valves adjusted for ecual region flows, .gith any of
the aoove limits exceeced, eitner:

,

' '

1. Correct tne out-of-limit condittqn within 15
'

minutes, or
i

2. Initiate PCRV ceoressurication within -the tiine
limits of Figure 3.4.1-3 of Soecification 3/,4.4.1.

.

1

!I
\ !

* Acolicable for oower levels for wnich limits are snown in Figures ,

3.2.4-1, -3. arc -5. :
'

** Wnenever CALCULATE: EULK CCRE TEM;ERATURE is greater inan
760 cegress F. l

.

d

4

!

\
'

.
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SPECIFICATION LCO 3.2.4 (Continued) ,y
,

i
) i 1 .

o+u''
"/ , 1 . c. In SHUT 00WN" or REFUELING" with ths inlet orifice |

- o
,'' I rva hes adjusted at any'other oosition, sith any of the' '

i ,

!<'
~ [# Sabove limits exceeded | either: i'

-

a L; .i .,;' - >.

i 'r4j '1. Adjust the inle[ orifice valves to equal region
*

! -e
,

coolant flows and be -[<f thin . the aoove limits-y. p
'

,, ,

! witnin S Sours, or /,

t ;,- u, j,
,

f< 2. Initiate PCRV deoressdrizatijd within tne time,
' ' limits of Figure 3.4.1-3 of' Specification 3/4.4.1.-

j'r -; 7

; / A' i i
. . ,

*
'

, SURVEILLANCE REQUIREMENTS>

'

' ' ~ 4.2.4'Atihai: once oer 12 hours the total helium circulator flow or
'

'the helium coolant temoerature rise tnrough each core ragions

shall ce ceterminec to oe' within the aeove limits.
i.

< .

'

| ,

!< ,

,,

'
' '

~ j
- ,

,

1 i

; ;

*
i ;

3 .hq

|

' '
; -

,

,

i > |

! |
:
t.,

" Whenever CALCULATED E: 'La CORE TEMPERATURE is greater snan
n 760 cegrees F.
; g

'3 , i
a u

,

:s

l :
.

1 3 ;

J t

[ t ;

: 1

!
: i

t ,
,

,, .
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(O Table 3.2,4 '.
Q)

| Spr an T-ifice | Reactor Pressure | Limiting Condition j

nn i Helium Density. | for Operation j, . |
~ - i

l

||| All rg 7 et i Greater than 50 | rne total melium circulator |
| for equa jion| psia, with | flow shall be greater than |

| coolant "* l helium density * | or equal to the minimum. |.
-

| EXChei | greater than I allowable value shown in 1
_

| Up to 10-regionsi-60% but less -| Figure 3.2.4-1 or 3.2.4-2. |

| may have their | than', or equal | |
| orifices further| t o , 107. 5's.. | |
| open. | | |

| | |- |

| As aoove | T eater tnan 50 | Ine total t.elium circulator |

| | psia, with helium | flow shall be greater than, |

| | density * less | or equal to,- the minimum |

| | thar, or. equal | allowable value shown in |

| | to, 60P.. | Figures 3.2.4-3 or 3.2.4-4. |

I l .. I l
| All regions set-| Less tnan or | The helium coolant temperaturel
| for equal regioni equal to 50 osia.| rise" through any core regioni
l coolant flow"". | | shall not exceed 600 degrees |

| | | F. I

I i ~ l I

(o) | Ori fice valves l Greater tnan | The nelium coolant temperature |
| at any position 1 50 osia. | rise" through any core region)
| (Adjusted for | | shall r.ct exceed the limit |
| ncminal ecual | | shown in Figure 3.2 A-5. |
| region outlet | | |
| temoerature). | | [

Orifice valves Less tnan or The he.ium coolant temoerature
| at any position j equal to 50 osia.| rise" tnrougn any core region |
| (Adjusted for | | shall not exceed 350 degrees |
| nominal equal | | F. |
| region outlet | | |
| temperature). | | } s

| I

Percent helium censity equals:"

175.12 x Reactor Pressure (osia)
(Ctrculator inlet temperature (cegrees F) clus 463)

Helium coolant temoerature rise ecuals *NDIVIOUAL REFUELING"

REGION OUTLET TEMPERATURE minus CORE AVERAGE INLET TEMPERATURE.

*** Equal region coolant flow with 7 cs'umn region orifice velves
[N set between 8' and 20'. ocen (or tts correspond <rg oasitir.i r'or

5 column regions).

.

... .. .- - -- . .
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fd BASIS FOR SPECIFICATION LCO 3.2.4/SR 4.2.4

The minimum helium circulator flow or the maximum core region
helium coolant temperature rise as a function of calculated
reactor THERMAL POWER (including power f rom decay heat) have
been specified to prevent very low helium coolant ' flow rates

tnrough any coolant channel. Very low helium coolant flow
.

rates may result in laminar flow conditions with resultant
hign friction factors and low heat transfer film coefficients
and potential for oossible local helium flow stagnation or

. hicn could result in excessive fuelreverse flow, w

temperatures.

Tnis specification addresses minimum flow requirements for all

coolant cnannels. Since low coolant flows exist at . lower
reactor oowe?s, its applicability is limited to less than
approximately 25'; RATED THERMAL POWER. Specific power level
end ooints for given conditions are as shown on the Figures.
Since THERMAL POWER is continuously generated by cecay neat
even af ter the reactor is shut down, tne flow requirements are
also applicaole in SHUT 00WN and REFUELING, whenever the
CALCULATED BULK CORE TEMPERATURE exceeds 760 degrees F.

This specification is not applicable during SHUT 00WN or
REFUELING wnen the CALCULATED BULK CORE TEMPERATURE is less
than 760 cegrees F. Soecification 3.0.5 provides tne

s~j metnodology anc necessary data to cetermine the accropriate
time interval to reacn a CALCULATED BULK CORE TEMPERATURE of
760 degrees F. If tne active core remains below this
temoerature, wnicn corresponds to the design maximum core
inlet temoerature, tnen the design core inlet temperature
cannot ce exceeded and tnere can be no camage to fuel or PCRV
internal comoonents regardless of tne amount, inclucing total
absence, or reversal, of primary' coolant nelium flow.

Ine applicability of this specification is also limited to the ;

cange of power level indicatec in Figures 3.2.4-1, 3.2.4-3, 'I
anc 3.2.4-5. Above the power levels for wnicn limits are
snown in :nese Figures, tne Reactor Core Safety Limit,

1

Soecification 2.1.1, governs. In addition to tnis
specification, fuel integrity is ensured for cower levels from 1

0 to 100's oy limiting tne INDIVIOUAL REFUELING REGION OUTLET |
TEMPERATURES to values given in Specification 3.2.2. The core '

flow fraction limits snown in Figures 3.2.1-1, 3.2.4-2, 3.2.4-
3, and 3.2.4-4 are based on, and thus valid for, eoual region
coolant flow orifice settings witnin tre range of S' to 2C',
ocen for sever :olumn regions and tre corresponding settings
for five co ' en regions, i.e., within tne range of 4.4', to
13.4' open for five column regions. Ecual region outlet
temperature orificing is orecluded celow acout 3', power by
Figure 3.2.4-5 cecause uncertainties in instrumentation exceed

/7 tne allowable te perature rise. l

,

b
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Amencment No. DRAFTPage 3/4 2-21

MAY 2 51988

O(J BASIS FOR SPECIFICATION LCO 3.i.4/SR 4.2.4 (Continued)

The limits of this soecification have been developed based
upon a number of conservative assumptions. For the limits in
Figures 3.2.4-1, 3.2.4-2 and 3.2,4-5, it was assumed that the
primary system was pressurized to 107.5 percent of design
helium density. At lower censities, higher region temperature [
rises and lower primary coolant flow are acceptable. Since
startuo operations can proceed with lower helium densities,
after tne reactor nas been pressurized to greater than 100
psia, which corresponds to aoout 30 percent helium-inventory
at 200 degrees F, flow recuirements were calculated for 60%
helium censity anc are given in Figures 3.2.4-3 and 3.2.4-4,

Percent helium censity equals

175.12 x Reactor Pressure (osia)
Circulator inlet temperature (cegrees F) plus 460

The core inlet helium temoerature used in +.he analysis covers
the range of 100-400 cegrees _F eetween 5% and 25% RATED
THERMAL PCWER anc 100-700 degrees F above 5% RATED THERMAL
POWER. These are reasonable assumptions for low power
operation.

The analysis is cased on coeration of two circulators betweenp) O and 5'.' RATED THERMAL POWER and fou- circulators above 5%t'
RATED THERMAL P0'aER. This is consistent witn plant operation.

In the analysis to cetermine the limits, the effects of heat
conduction oe: ween columns in a region, or cetween regions,
were conservatively neglected. Envelope values of RPF/ Intra
Region Peaking (3.0/1.25 and 1.6 /1.61) were used to anticipa*.e ,

worst case conditions consicering all future fuel cyc19s. |
Consistently conservative nominal values _and uncertainties |
were used for byoass flows and measured parameters throughout iOne analysis. For tne conciticn witn orifice valves at any
position, tne allowaole region celta T is casec upon a region
peaking factor epual to 0.4 For regions with higner peaking ,

factors, nigner region celta T's are acceptaole. |
1

The circulator flow cetermination is normally based on the
empirical relationship between flow anc circulator inlet
nozzle celta P. local temoerature and local pressure. The
uncertainties associated with control room indication of these
parameters aere accounted for in the analysis. Otner flow
cetermination etnces are acceotacie orovicec tne associated
uncertainties are accounted for and tne calculated circulator
flow is acjustec accordingly.
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[O] BASIS FOR SPECIFICATION LCO 3.2.4/SR 4.2.4 (Continued)

Besides the minimum flow recuirement curves with the orifices
set for ecual region flows in Figures 3.2.4-1,-3.2.4-2, 3.2.4-
3, and 3.2.4-4, flow requirements are proviced witn up to 10
orifice valves positioned further open. These curves assist
in the transition between equal region flows and equal region
outlet gas temperatures. By monitoring the total circulator
flow wnen :ne orifices are adjusted for equal region coolant-
flows, minimum flow tnrcugn each region at tne appropriate
power can be ensured. Wnen the orifice valves are adjusted to
different positions, minimum coolant flows can be ensured for

eacn region oy monitoring the nelium coolant temperature rise
in that region. Maximum temperature rise requirement curves
are cresented for the case where the inlet orifice valves are
adjustec to any position as well as the cases wnere no seven-

column orifice valve is closes to less tnan 8% or less tnan 6'.'
ocen (or tne corresconding position for five-column regions).

For depressurized operations, helium coolant temperature rise
limits are also specified to orevent very low helium coolant
flow rates tnrougn any coolant cnannel. These limits have
been estaolisnec cased upon a 50 psia eactor pressure.

To ensure that flow stagnation in a fuel column or region does
q not eersist, an ACTION time of only 15 minutes is allowed to

correct tne out of limit condition.

The requireaent to oe in SHUTOCM, within 1 hour with the
orifices set for ecual flon in an additional 8 nours is
realistic oecause it takes approxmately 4 - 6 nours to set
tne orifice valves from equal temoeratures to equal region
flows. Inis is consicered acceptacle since tnere is
sufficient primary coolant flow from the circulators wnich are
criven by steam generated from residual neat in tne system
following reactor shutdown until tne auxiliary collers can be
crougnt on line. If, after tnis action, tnere is still
iraceauate flow, cepressuri:ing tne PCRV further recuces tre
tencancy towarc stagnation anc reverse flow. Primary coolant
flow is maintained to tne extent oossible and caoressuri:ation
is continuec until apolicaole limits can ce met.

Surveillance of the nelium circulator flow or nelium coolant
temperature rise once oer 12 h0urs ensures tnat tne LCO
reaui rement s are met. In addition, olant crocecures require
tnat tne flow rate, core outlet temoeratures, and cower level
oe monitorec continuously wnenever tne cower level is oeing !

cnanged Or orifice valves are being acjusted. In cerformance I

of tne surveillance, tne total helium circulator flow is
determinec oy calculation consistent witn :ne metnod used to
determine tne re uired diow for the analysis.

1

!
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m
V CORE IRRADIATION, TEMPERATURE ANO~ FLOW LIMITS

3/4.2.5 REGION CONSTRAINT DEVICES

LIMITING CONDITION FOR OPERATION

3.2.5 The Region Constraint Devices (RCOs) shall be OPERABLE with:

a. All RCDs in olace on top of the core,

b. All RCO cins engaged in the plenum elements, and

c. RCD structural integrity maintained.

APPLICABILITY: POWER, LOW POWER, and STARTUP

ACTION: With one or more RCDs inoperable, tne reactor shall remain
in SHUTOOWN or REFUELING until the inoperable RCOs are
restored to GPERABLE status.

SURVEILLANCE REQUIREMENTS

4.2.5 The Region Constraint Devices (RCDs) shall be demonstrated 1

CPERABLE curing eacn refueling outage oy:
i

a. Visually inscecting the uoper core olenum from those
regions ceing refueled to ensure nat tne RCOs witnin
visible range are in place on top of the core.

b. Monitoring the fuel nandling macnine vertical location
coordinates and lif ting force as RCOs are being removed
and installed, to ensure tnat the RCO pins engage in the
plenum elements and that they disengage as exoected.
Ucon reinstallation, tne vertical location of the fuel
handling macnine shall ce witnin 3 inches of the
expectec coordinates to verify procer engagement.

c. Visually iriscecting at least two selected RCOs from ne
regions : sing refueled to ensure :nat tnere are no :

acnormal cracks, deformations, loose or missing carts, !

or c:ner visicie cefects affecting structural integrity.
,

O

- . ..
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BASIS FOR SPECIFICATION LCO 3.2.5/SR 4.2.5

Region Constraint Devices (RCOs), located on top of plenum
elements of generally three adjacent fuel regions, restrain

I region movements in relation to one another by means of
centering pins inserted in the handling hole 'of the upper
plenum elements (FSAR Section 3.3.1.1). The RCDs are used
to linit horizontal movement of the fuel columns which
mitigates temperature fluctuations in the primary coolant
circisit at tne individual core region outlets as discussec
in Section 3.6.6 of tne FSAR.

Visually inspecting the RCOs will ensure that they are
performing tneir design function by restraining the fuel
columns.

Monitoring the lifting force required to remove the RCOs
witn the fuel handling machine will provide early
indications, should a phenomenon occur over time wnich might
eventually crevent tnem from moving with the fuel columns or
prevent tneir removal from the reactor.

Monitoring the vertical location coordinate ensures the RCDs
have been crecerly installed with the pins engaged in the
olenum elements.

O

,

O
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CORE IRRADIATION, TEMPERATURE AND FLOW LIMITS

3/4.2.6 POWER-TO-FLOW RATIO

LIMITING CONDITION FOR OPERATION

3.2.6 The POWER-TO-FLOW RATIO shall be maintained below the curve of
Figure 3.2.6-1.

APPLICABILITY: POWER and LOW POWER *

ACTION: Ouring any individual transient, if the maximum POWER-TO-
FLOW RATIO exceeds the curve of Figure 3.2.6-1:

a. With the maximum POWER-TO-FLOW RATIO less than or
equal to 1.17:

1. Restore the plant to below the curve of Figure
3.2.6-1 within 30 minutes, or

2. Be in at least STARTUP within the next 12 hours,
and

m)
3. Perform tne evaluation recuired by ACTION c below,

b. With the maximum POWER-TO-: LOW RATIO greater than |
1.17:

I1. Reduce power so that the POWER-TO-FLOW RATIO is
reduced below 1.17 within 2 minutes plus any delay
time defined in ACTION c.1 below, or

2. Be in SHUTCOWN within the next 5 minutes, and

3. Perform the evaluation recuired by ACTION c below.

* Applicable only aoove 15' RATED THERMAL POWER

Ov
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( SPECIFICATION LC0 3.2.6 (Continuet.)

c. Determine the P/F Integral Fraction of Allowable Operating
Time.

As soon as practicable, but no more than-12 hours after
any individual transient with the maximum POWER-TO-FLOW
RATIO (P/F RATIO) exceeding Figure 3.2.6-1, for each fuel
segment within the core:

1. Determine the fraction of the Allowable Operating Time
specified in Figure 3.2.6-2, for each POWER-TO-FLOW
RATIO (or interval of POWER-TO-FLOW RATIOS, to

simpl i fy the calculations) experienced during the
transient, as follows:

a) POWER-TO-FLOW RATIOS Less Than or Equal to 2.5

The fraction of Alicwable Operating Time for each
P/F RATIO interval experienced during each
transient shall be the time oeriod that the POWER-
T0-FLOW RATIO exceeds the limit of Figure 3.2.6-1,
divided by the Allowable Operating-Time for that
P/F RATIO interval (per Figure 3.2.6-2).

b) POWER-TO-FLOW RATIOS Greater than 2.5 and Less
Than or Equal to 15:

The fraction of Allowable Operating Time for this i

P/F RATIO interval experienced during each
transient shall be that time period from the point
where the POWER-TO-FLOW RATIO e.ceeds the limit of |
Figure 3.2.6-1, until it drops below 2.5, not '

including the first 100 seconds, divided by the
Allowable Operating Time for this P/F RATIO
interval (per Figure 3.2.6-2). The calculation of
additional fractions for POWER-TO-FLOW RATIOS less
tnan 2.5 are given in c.1.a acove.

|
,

O
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,d c) POWER-TO-FLOW RATIOS Greater Than 15:

The fraction of Allowable Operating Time for this
P/F RATIO interval experienced during each
transient shall be that time period from the point
where the POWER-TO-FLOW RATIO exceeds the limit of
Figure 3.2.6-1, until it droos below 2.5, not
including tne first 60 seconds, divided by the.
Allowable Operating Time for. this P/F RATIO
interval (cer Figure 3.2.6-2). The calculation of
additional f ractions for POWER-TO-F 'W RATIOS less
tnan 2.5 are given in c.1.a above.

2. Determine the P/F Integral Fraction of Allowable-
Operating Time by summing the fractions of Allowable
Operating Time for eacn P/F RATIO interval determined
aoove, accumulated over the lifetime of each fuel
segment within tne core.

3. Verify that the P/F Integral Fraction of Allowable
Operating Time is less than or eoual to . 1.0,

consistent with the Reactor Core SAFETY LIMIT of
Specification 2.1.1.

SURVEILLANCE REQUIREMENTS

O
4.2.6 a The POWER-TO-FLOW RATIO shall e determined to be below

tne curve of Figure 3.2.6-1 at least once per 12 hours,

b. Within 12 hours af ter any coerating transient where the
POWER-TO-FLOW RATIC exceeds tne limit of Figure 3.2.6-1,
determine the P/F Integral Fraction of Allowable Operating
Time per Specification 3.2.6. ACTION c.

c. At least once oer 7 days, determine the P/F Integral
Fraction of Allowable Ocerating Time per Specification
3.2.6, ACTION c.

O
.

l
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BASIS FOR SPECIFICATION LCO 3.2.6/SR 4.2.6

SL 2.1.1 limits the P/F ~ Integral Fraction of Allowable
Operating Time of the summation of a number of individual
transients. The individual transients are limited by
Specification '3.2.6. Further discussion on POWER-TO-FLOW
RATIO limits is provided in FSAR section 3.6.8 and in the

Basis for SL 2.1.1.

Calculationai Methods and Assumotions for Curves of Fioures
3.2.6-1 anc 3.2.6-2.

In Figures 3.2.6-1 and 3.2.6-2, the quantity P (percent RATED
THERMAL POWER) is core THERMAL POWER (MW) divided by 842 (MW),
and multipli'ec by 100%. The cuantity F (Percentage of design
PRIMARY CCOLANT FLCW rate) is the total coolant flow rate
measured at the circulators (in ib/hr) divided by 3.5E+06
lb/hr, and multipliec by 100%.

The limiting comoinations of percentage of RATED THERMAL POWER
and cercentage of design PRIMARY COOLANT FLOW rate are
established using a series of short . time conservative
assumptions. All hot channel factors discussed in Section 3.6

s and all power peaking f actors discussed in Section 3.5.4 of
the FSAR were apolied in determining this limiting curve. The
region power peaking factor (RPF) is cefined to be eaual to
tne ratio of the region average power censity (Preg) divided
by the core average power censity (D). Conservative values
for tne calculated RPFs were used consistent with the
allowable limits specified in DESIGN FEATURE 5.3.4.c for a
CORE AVERAGE OUTLET TEMPERATURE above 1250 cegrees F. The
maximum intra-region oower peaking factor (average oower
censity in a fuel column, Pcol, divided by the average power
censity in a fuel region, Preg) usec was 1.46 plus or minus
0.2 for regions with control rea cairs inserted, and 1.34 plus
or minus 0.2 for all unroccec regions. A conservative
estimate of the most unfavoracle axial oower distribution was
also usec. Inat is, tne ratio of cower censity in tne bottom
layer of fuel elements of a core region. P lower layer, to tne-
average cower censity of the region, Preg, is less than or
equal to 0.90 plus or minus 0.09 for regions with control rod
pairs fully insertec or withcrawn, and 1.23 olus or minus 0.12
for regions witn control roc pairs inserted more tnan 2 feet.

O
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BASIS FOR SPECIFICATION LCO 3.2.6/SR 4.2.6 (Continued)

The measured INDIVIDUAL REFUELING REGION OUTLET TEMPERATURE
for the nine regions with their orifice valves most fully
closed and all regions with control rod pairs inserted more
tnan 2 feet, was assumed to be not more than 50 degrees F
greater than the CORE AVERAGE OUTLET TEMPERATURE, consistent
with Specification 3.2.2.a.1.a. The measured INDIVICUAL
REFUELING REGION OUTLET TEMPERATURE for the remaining core
regions was conservatively-assumed-to be up to 200 cegrees F
greater than the CORE AVERAGE OUTLET TEMPERATURE,

(soecification 3.2.2.a.2 and Figure 3.2.2-1). A measurement
uncertainty for the core region outlet temperature of plus or
minus 50 degrees F was assumed, and 5% uncertainty in flow
rate measurement anc a 5% uncertainty in reactor THERMAL POWER
measurement were assumed in establishing the limit consistent
with FSAR Section 3.6.7. The 95% confidence interval on
experimental data was used in the most conservative manner to

determine the rate of migration of the fuel kernel as a
function of the fuel kernel temoerature and the average
temperature gradient a ross the fuel kernel.

For tne total fuel lifetime in the core, based on calculation
incorocrating olant parame*.ers and uncertainties appropriate

h for longer time, migration cf the fuel particle kernel throughb its coating would be less than 20 microns for the fuel with
the most camaging temperature history, and with the core
operated constantly at any of the PCWER-TO-FLOW RATIOS and
power comoinations shown on the curve of Figure 3.2.6-1. Out
of a total inner coating thickness of 70 microns, only 50
microns nave been used for tne cetermination of fuel particle
failure in establishing tne limit curve in Figure 3.2.6-2.

Determination of Integral Fraction in ACTION c.2

ine Integral Fraction of Allowable Operating Times is
ceterminec as follows.

1. Tne range of possible POWER-TO-FLOW RATIOS aoove the limit
of Finure 3.2.6-1 is divided into intervals, for ease of
calculation.

2. The Allowable Ocerating Time above the limit of Figure
3.2.6-1 is cetermined eacn P/F RATIO interval from Figure
3.2.5-2.

m
)
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BASIS FOR SPECIFICATION LCO 3.2.6/SR 4.2.6 (Continued)

3. For each transient, the actual time period during which
the P/F RATIO exceeded the limit of Figure 3.2.6-1 for
each interval is divided by the Allowable Operating Time
for that interval.

4 The individual fractions determined in Step 3 above are
summed for eacn fuel segment, over its lifetime in tne
core. This is the Integral Fraction of Allowable
Operating Time which may not exceed 1.0, oer SL 2.1.1.

BASIS for POWER-TO-FLOW RATICS Less Than or Eoual to 1.17

For an individual transient with a maximum POWER-TO-FLOW RATIO
aoove tne curve of Figure 3.2.6-1 and less than or equal to

1.17, a 30 minute limit has been established from an operating
viewpoint as acequate for reactor operator action. This
provides sufficient conservatism since Figure 3.2.6-2 allows a |
total of 100 hours for tne Integrated Goerating Time of all
sucn transients. If the transient is not reduced below Figure
3.2.6-1 within 30 minutes, an orcerly reduction in oower to at
least STARTUP is appropriate.

/' BASIS for POWER-TO-FLOW RATIOS Greater Than 1.17 and less Than
or Ecual to 2.5

The minimum time to prevent exceeding the cur <e of Cigure
3.2.6-2 is 2 minutes, whicn occurs at POWER-TO FLOW RATIOS of
2.5.

To reach a POWER-TO-FLOW RATIO of this magnitude tnrougn an
increase in core power, significant ecuioment malfunction or
failure, anc/or significant deviations from operating
orocecures would nave to Occur.

Tnerefore, a 2 minute limit on individual transients is
sufficiently conservative. For example, as can be seen from
Figure 3.2.6-2, sufficient time (at least 9 minutes) is |
available for tne reactor coerator to take corrective action
to orevent tne core SAFETY LIMIT from oeing exceeded for
POWER-TO-r.... RATICS less than or ecual to 2.0.

i
i

O
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BASIS FOR SPECIFICATION LCO 3.2.6/SR 4.2.6 (Continued)

BASIS for POWER-TO-FLOW RATIOS Above 2.5

High core POWER-TO-FLOW RATIOS can also be obtained as a
result of a reduction or loss of primary coolant circulation.
The core negative temperature coefficient of reactivity
provides an instrinsic means to reduce the core power and the
POWER-TO-FLOW RATIO, and the PLANT PROTECTIVE SYSTEM will |usually initiate scram sequences in such cases. Nevertheless,
for brief ceriods of time prior to or during the scram, high
POWER-TO-FLOW RATIOS can exist. Due to the slow thermal
response of the core as a result of its high heat capacity,
these POWER-TO-FLCW RATIOS can exist for short periods of time
without significantly increasing fuel tempera'ures and fuel

kernel migration cistances.

Under fast transient conditions, either abnormal rapid cower
increases or succen flow rate decreases, the Allowable
Ooerating Times of Figure 3.2.6-2, which were derived from
steacy state calculations, are not a meaningful indicator of
fuel kernel migration and fuel particle integrity, i.e. , they
are overly conservative. Accordingly, a delay period is
appropriate for sucn transients. This delay period represents
tne time recuired for the fuel to heat up from normal
operating temoeratures to the steady state tempsratures at
higher POWER-TO-FLOW RATIOS representec by the curve of Figu.e
3.2.6-2. This celay period can be allowed without
compromising tne integrity of the fuel. The behavior of the
core during numerous transients has oeen discussed in the
FSAR. The slow thermal response of the core is evident from
tne analyses results snown in Chapter 14 and Acpendix 0. As a
result of many transient analyses, including tnose shown in
FSAR Section 14 and Apoencix 0, the delay period has been ;
conservatively set at 100 seconds for transients resulting in

,

a maximum PCWER-TO-FLCW RATIO above 2.5 but less tnan or equal |
to 15, anc 60 secones if the maximum POWER-TO-FLOW RATIO is |
greater than 15. See FSAR section 3.6.8.

BASIS for ApoLICASILITY

APPLICABILITY is limited to cower levels above 15% RATED
THERMAL PC'WER. in that Figure 3.2.6-1 covers only tne range of
15?. to 100?. oower. Soecification 3.2.4 Core Inlet Orifice
Valves / Mini um -elium Flow, applies to powe- levels below 15'.,
wnere core te eratures are lower.

7
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BASIS FOR SPECIFICATION LCO 3.2.6/SR 4.2.6 (Continued)

BASIS for 12 Hours for Integral Evaluation in ACTION c.

Following a. deviation from the normal power-to-flow operating
range, up to 12 hours are allowed by ACTION statement c to
perform an evaluation, cetermine if the P/F Integral Fraction
of Allowable Ooerating Time limit has been exceeded during tne
deviation, and initiate an orderly shutcown. Twelve hours is
considered a sufficient period for determining if the added
increment to the P/F Integral Fr' action caused by a' transient |has caused a conservatively determined. limit to be exceeded,
because the plant will have either been shut down or restored
to normal conditions. An additional 12 hours of operation
under normal conditions will not significantly contricute to
any additional fuel failures.

O

1

!
l

O
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\~2 3/4.3 INSTRUMENTATION

3/4.3.1 PLANT PROTECTIVE SYSTEM

LIMITING CONDITION FOR OPERATION

3.3.1 As a minimum, the instrumentation identified in Part 2 of
Tables 3.3.1-1 tnrough 3.3.1-4 shall be OPERABLE with TRIP
SETPOINTS equal to or greater than (or less than when
indicated) the values displayed in Part 1 of Tables 3.3.1-1
through 3.3.1-4.

APPLICABILITY: At all times, unless permitted to be bypassed per
Part 2 of Tables 3.3.1-1_through 3.3.1-4.

ACTION:

a. With a TRIP SETPOINT "as found" value less conservative
than the value shown in the ALLOWABLE VALUE column of
p a r t. . 1 of Tables 3.3.1-1 through 3.3.1-4, apply the
applicable ACTION statement requirement of ACTION b
below and comply with the requirements for REPORTABLE
EVENTS.

<N b. If the minimum OPERABLE channels or the minimum degree
h of redundancy for each functional unit identified in

cart 2 of a table cannot be met or cannot be bypassed
under the stated permissible bypass Conditions, the
following ACTION shall be taken:

1. For Table -3.3.1-1, the reactor shall be SHUT 00WN
within 24 hours, except that to facilitate |
maintenance on the PLANT PROTECTIVE SYSTEM (PPS)
moisture monitors, the moisture monitor input TRIP
functions to tne PLANT PROTECTIVE SYSTEM which cause
scram, loop shutdown, circulator TRIP, and steam
water dump may be cisabled for up to 72 hours.
Durina tne time tnat tne PLANT PROTECTIVE SYSTEM
moisture monitor TRIPS are disabled, an observer in
direct communication with the reactor operator shall

be cositioned in the control room in the location of
pertinent instrumentation. The observer shall
continuously monitor the primary coolant moisture
levels indicated by at least two moisture monitors
and tne primary coolant oressure indications, and
shall alert tne reactor operator to any indicated
moisture or oressure cnange. During the time in
wnicn the TRIP functions are disabled tne
recuirements of Specifications 3.4.3 and 3.4.4 shall
be met and crimary coolant shall not exceed a

/~} moisture concentration of 100 pomy.
v

_ - - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - - - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ - - - _ . _ _ _ - - - _ _ - - _ _ _ _ _ - _ -
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O SPECIFICATION 3.3.3 (Continued)
. _ ,

2. For Table 3~.3.1-2, the affected loop shall be. shut
down within 12 hours.

..

3. For Table 3.3.1-3, except.for Functional Units:10a,
10b. 10c, and 10d, perform one of the ~following
within 12 hours:

,

a) The reactor shall be SHUT 00WN, or

b) The affected helium circulator shall be shut ~ l
cown.

4. For Table .3.3.1-3, for Functional Units 10a, 10b,
10c. and 10d, apply the applicaole ACTION statement
requirements identified in that Table.

5. For Table 3.3.1-4, the reactor shall be SHUTDOWN
within 24 hours.

SURVEILLANCE REQUIREMENTS

O
4.3.1 Each channel, interlock, and automatic TRIP logic shall be -

demonstrated OPERABLE by the performance of the
instrumentation surveillance and CHANNEL CALIBRATION
reovirements specified in Tables 4.3.1-1 througn 4.3.1-4 and
associated notes.

O
:

.
I
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TABLE 3.3.1-1 (Part 1)

INSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM, SCRAM

. TRIP ALLOWABLE
NO. FUNCTIONAL UNIT SETPOINT VALUE.

la. ~ Manual Scram Not-Applicable Not Applicable
(Control Room)

lb. Manual Scram No ' Applicable Not Applicable.
(Outside Control Room)

2. Startup Channel-High 5 8.3E+04' cps 5 9.3E+04. cps
Count Rate ,

3a. Linear Channel-High ---------See Table 2.2.1-1-------
Channels 3,4,5
(Neutron Flux)

3b. Linear Channel-High ---------See Table 2.2.1-1-------
Channels 6,7,8

.(Neutron Flux)

4. Primary Coolant Moisture
-High Level Monitor 5 60.5 degrees F 5 62.2. degrees F

dewpoint dewpoint

-Loop Monitor 5 20.4 cegrees F 5 22.1 degrees F
dewpoint dewpoint

5. Reneat Steam Temperature $ 1055 cegrees F 5 1067 degrees F
-High

6. Primary Coolant Pressure ---------See Table 2.2.1-2-------
-Programmed Low )

1

7. Primary Coolant Pressure ---------See Table 2.2.1-2-------
-Programmea High

8. Hot Reheat Header Pressure 1 44 psig 3 43 psig
-Low

9. Main Steam Pressure-Low 1 1529 psig 11517 psig

10. Plant Electrical System-Loss > 278V > 266V
531.5 seconds 335seconcs

11. Two Loop Trouble Not Applicable Not Applicable

12. High Reactor Building 5 161 degrees F 5 166 degrees.F'
Q Temperature (Pipe Cavity)
V :

i
l

)

i
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TABLE 3.3.1-1 (Part 2) .I

INSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM,' SCRAM

MINIMUM MINIMUM PERMISSIBLE
OPERABLE -0EGREE OF BYPASS

NO. FUNCTIONAL UNIT CHANNELS REDUNDANCY CONDITIONS

la. Manual (Control Room) 1 0 None

16. Manual (Outside Ctrl.Rm) 2 (d) 1 None

2. Startup Channel-High 2 1 . Reactor Mode
Count Rate Switch in "RUN"

3a. Linear Channel-High, 2 (d) 1 None
Channels 3, 4, 5
(Neutron Flux)

3b. Linear Channel-High, 2 (d) 1 None
Channels 6, 7, 8

(Neutron Flux)

4 Primary Coolant Moisture
-High Level Monitor 1 (d.1) 1(b) None
-Loop Monitor 2/ Loop (d.1) 1/ Loop (f)

5. Reheat Steam 2 (a,d) 1 None
'

Temperature - High

6. Primary Coolant 2 (d,g) 1 Less Than 30*4
Pressure - RATED THERM /.L
Programmed Low POWER

7. Primary Coolant 2 (d g) 1 None
Pressure -
Programmed High

8. Hot Reheat Header 2 (d) 1 Less Than 30'4
Pressure - Low RATED THERMAL

POWER

9. Main Steam 2 (d) 1 Less Than 30*4 I

Pressure - Low RATED THERMAL |
POWER

10. Plant Electrical 2 (c.d) 1 None
System - Loss

11. Two Loop Trouble 2 i Reactor Mode
Switch in
"Fuel ' Loadi ng"

12. High Reactor Buiiding 2 (d) 1 None
Temperature (Pipe Cavity) ,

Notes are on Pages 3/4 3-14 and 3/4 3-15

. _ . . . _ - _ _ . _ . _ . _ . . . . _ _ . _ . . _ _ _ - .-- - --- - - - J
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g TABLE 3.3.1-2 (Part 1) ;

INSTRUMENT OPERATING REQUIREMENTS
FOR THE PLANT PROTECTIVE SYSTEM, LOOP SHUTOOWN

~ TRIP ALLOWABLE-

_ND. FUNCTIONAL UNIT SETPOINT VALUE

la. Loop 1 Shutdown Logic Not Applicable Not Applicable

Ib. Loop-2 Shutdown Logic- Not Applicable Not Applicable

2a. Circulator 1A'and 1B Not Applicable Not Applicable
Shutdown - Loop
Shutdown Logic

2b. Circulator IC and 10 Not Applicable Not Applicable
Shutdown - Loop
Shutdown Logic

3a. Steam Generator 1 796 psig 5 801 psig
Penetration
Overpressure, Loop 1

3b. Steam Generator 5 796 psig 1 801 psig
Penetration
Overpressure, Loop 2

4a. High Reheat Header 5 3.2 mR/hr 5 3.5 mR/hr |
Activity, Loop 1 Above Above ,

Background Background

4b. High Reheat Header 5 3.2 mR/hr 5 3.5 mR/hr |Activity, Loop 2 Above Above
Background Background

Sa. Low Superheat Header 3 798 degrees F 3 794 degrees F
Temper,ture, Loop 1 (j)

5b. Low Superheat Header 3 793 cegrees'F 3 794 degrees F
Temperature, Loop 2 (j)

5c. High Differential 5 44.8 degrees F $ 46.7 degrees F
iemperature oatween
Loop 1 and Loop 2 (j)

A
U

Notes are on Pages 3/4 3-14 and 3/4 3-15
,
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TABLE 3.3.1-2 (Part 2)

INSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM,
LOOP SHUT 00WN

MINIMUM MINIMUM PERMISSIBLE'
OPERABLE DEGREE OF BYPASS

NO. FUNCTIONAL UNIT- CHANNELS REDUNDANCY CONDITIONS

la. Loop 1 Shutdown 2 1 None
Logic

lo. Loop 2 Shutdown 2 1 None
Logic

2a. Circulator 1A ahd IB 2 1 None ,

Shutdown - Loop
Shutdown Logic ,

2b. Circulator 1C and 10 2 1 N3ne
Shutdown - Loop

,

Shutdown Logic

3a. Steam Generator 2 (d) 1 N:;ne
Penetration

rw Overpressure, Loop 1

U 3b. Steam Generator 2 (d) 1 None
Penetration
Overoressure, Loop 2

4a. High Reheat Header 2 (d) 1 None
Activity, Loop 1

,

4b. High Reheat Header 2 (d) 1 None
Activity, Loop 2

Ba, Low Superneat Header 2 (d) 1 Less inan 30's
Temperature, Loco 1 (J) RATED THERMAL

POWER

Sb. Low Superheat Header 2 (d) 1 Less Than 30*4 i

Temperature, Loop 2 (j) RATED THERMAL - 1

POWER !

50. High Differential 2 (d) 1 Less Than 30*4
Temperature Eetaeen RATED THERMAL
Loop 1 and Loop 2 (j) PCWER

O

Notes are on Pages 3/4 3-14 and 3/4 3-15

.
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INSTROMENTOPERATINGREQUIREMEfd5,FORTHEPLJif7IPROTECTIVE' SYSTEM,
,

;ir CIRCULATOR TRIP .e''

3 ' ,| (* a
.., , _

''# '
_

' ALLOWABLE
'

TRIP
NO. FUNCTIONAL UNIT SETPOINT VALUE R

,,

'

1. Circulator Speed 5 1850 rpm Bel #w 5 2035 rpm Below
- Low ' Normal As Normal As' '

,

Programmed by Programmed by.
Feedwater Flew Feedwater Flow.j

" ( '

'' 5 -
2a. Look 1, Fixed > 230,500-lb/hr > 230,500 lb/hr-

.

{20f.ofnormal
|

E20?; of normal
'

Feeddateri I ?

Full Load) Full Load)Flow - Low (Both'

'
Cirediators)

2b. Loop 2,' Fixe'a > 230,500 lb/hr > 230,500 lb/hr

Feedwater {20?;ofnormal {20?&ofnormal
Flow - Low JBoth Full Load) Full Load)

, Circulators)

3. Loss of Circulator -> 459 psid >-454 psid .
~

Bearing Water

p/ 4. Circulator 5 796 psig 5 801 psig
Penetrations
Trouble

5. Circulator Orain 3 8.5 psid 3 3.0 psid
Malfunction

6. Circulator Speed - 5 11,495 rpm 5.11,684 rpm
High Steam

7. Manual Not Not
Applicable Applicable

S. Circulator Seal 3 -5.2" w.g., 3 -6.1" w.g.,
Malfunction 5 +74.8" w.g. 5 +76.1" w.g.

9. Circulator Speed - 5 8,589 rpm 5 8,786 rpm
High Water

10a. Steam Leak Oetection 5 52.3 degrees F 5 52.8 degrees F
Turbine Builcing cer minute per minute
Loop 1 rate of rise rate of rise

10b. Steam Leak Detection 1 52.3 cegrees F 1 52.8 degres F
Reactor Builcing per minute per minute
Loop 1 rate of rise rate of rise

|

. . - - _ . . . -- , - , - . . . _ . . . _ . . . - . . - _ , , , , - _ , - . ,_ . . . - - , , . , - - , . - - - ---
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'

O)D TABLE 3.3.1-3 (Part J

_ ANT PROTECTIVE SYSTEM. TRID SETPOINTS - CIRCULATOR TRIP_

TRIP ALLOWABLE
NO. FUNCTICNAL UNIT SETPOINT VALUE

10c. Steam Leak Detection 5 52.3 degrees F 5 52.8 degrees F
Turoine Building per minute per minute
Loop 2 rate of rise rate of rise

10d. Steam Leak Detection 5 52.3 degrees F 5 52.8 degrees F
Reactor Building per minute per minute
Loop 2 rate of rise rate of rise

w

-
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TABLE 3.3.1-3 '(Part 2)

INSTRUMENT OPERATING REQUIREMENTS FOR PLANT PROTECTIVE SYSTEM, i

CIRCULATOR TRIP
1

MINIMUM MINIMUM PERMISSIBLE
OPERABLE DEGREE OF BYPASS.

NO. FUNCTIONAL UNIT CHANNELS REDUNDANCY CONDITICNS.

1. Circulator Soeed 2 (d) 1 Less That 30%
'

RATED THERMAL- Low (k) '
POWER '

,

i-
2 a .- Loop 1. Fixed Feed- 2 (d) 1- 'Less Than 30%

water Flow - Low - RATED . THERMAL

(Both Circulators) . POWER

2b. Loot 2, Fixed Feed- 2 (d) 1 Less Than.30%,

water Flow - Low RATED THERMAL

(Both Circulators) POWER

'

3. Loss of Circulator 2 (d) 1 None
Bearing Water (k)

4 Circulator 2 (1) 1 None
1 Penetration

Trouole (k)O
,

2

5. Circulator Drain 2 (d) 1 Nonei

Malfunction (k)

6. Circulator Sceed - 2 (d) 1 None
High Steam (k)

,

7. Manual 1 0 N .16

8. Circulator Seal 2 (d) 1 Opoosite loop
Malfunction (k) shutcown or

~

circulator seal
malfunction trip

of other circulator*

in same loop

i 9. Circulator Soeec - 2 (d) 1 None
i High Water

i

,

4

!

()
;

!

Notes are on Pages 3/4 3-Ic and 3/4 3-15;
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SPECIFICATION LCO 3.3.1,_,

l )
N/ TABLE 3.3.1-3 (Part 2)

PLANT PROTECTIVE SYSTEM. OPERABILITY RE0VIREMENTS - CIRCULATOR TRIP

TOTAL CHANNELS MINIMUM
FUNCTIONAL NO. OF TO OPERABLE APPLICABILITY

NO. UNIT CHANNELS TRIP CHANNELS MODE ACTION

10a. Steam Leak ? 2 3* Note 1 1,2,3
Detsction
Turbine Building
Loco 1

10b. Steam Leak 4 2 3* Note 1 1,2,3
Detection
Reactor Building
Loop 1

10c. Steam Leak 4 2 3* Note 1 1,2,3
Detectier.
Turoine Builcing
Loop 2

O) 10d. Steam Leak 4 2 3* Note 1 1,2,3s'~' Detection
Reactor Building
Loop 2

Note:

1. Tne reactor snall not ce operated in STARTUP (above 2*. RATED
THERMAL PCWER), LOW PCWER, or PCWER except as provided oy
tnese recuirements and tneir associated ACTION statements.

7 channets per cuilding must be ODERABLE.*

I

g
i I
(,,/
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TABLE 3.3.1-3 (Part 2)

ACTION STATEMENTS (for 10a,10b,10c and 10d Only)

ACTION 1 - With only 7 OPERABLE channels Lin either building or in
both buildings, place the-inoperable channel' in bypass '

within I hour or reduce power'to below 2$ RATED THERMAL-
POWER within the next 12 hours, LTne enannel shall be
returned to OPERABLE status within the' follow!'ig 7' days, i

ACTION 2 - With only 6 OPERABLE channels in either building or in
both buildings,' place the inoperable channels in bypass
and reduce power to below 2% RATED. THERMAL POWER within

-

the next 12 hours. Operation at power may continue if

at lecst 7 OPERABLE ~ channels in both buildings are~
placed in service.

,

4

ACTION 3 -- With.inocerable channels or loops other than as provided
in ACTION 1 and 2 aoove, reduce power to below 2% RATED-

,

] THERMAL POWER witnin the next 12 hours.

,

t

: !

,

4

a

9

4

7 . - . ,- ..__,-._-_.-_._,r__,_,,,_,._.,,_,_.. ._.___,.._..a ,,---,-..-,__i
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TABLE 3.3 1-4 (Part 1)

('~~)\'x. INSTRUMENT OPERATING REQUIREMENTS FOR THE PLANT PROTECTIVE
SYSTEM. RCD WITH0RAWAL PRCHIBIT (RWP)

TRIP ALLCWABLE
NO. FUNCTIONAL UNIT SETPOINT VALUE__

1. Startuo Channel-Low 3 4.2 cps 3 3.2 cps
Count Rate

2a. Linear Channel-Low > 5% > 5%
Power RWP (Channels 3, Indicated Indicated
4 and 5) Thermal Thermal

Powe- (n) Power (h)

2b. Linear Channel-Low > 5% > 5%
Power RWP (Channels 6, Indicated Indicated
7 and 3) Thermal Thernial

Power (h) Power (h)

3a. Linear Channel-High < 30% < 30%
Power RWP (Channels 3, Indicated Indicated
4 and 5) Thermal Thermal

Power (1) Power (i)
s

(' ') 3b. Linear Cnannel-Hign < 30% < 30%
Po er RWP (Cnannels 6, Incicated Indicated
7 and 8) Thermal Thermal

Power (i) Power (i)

i

/

N)\
__

Notes are on Pages 3/4 3-14 anc 3/4 3-15

_
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TABLs 3.3.1-4 (Part 2)fs

INSTRUMENT OPERATING REQUIREMENTS
'

FOR REACTOR PROTECTIVE SYSTEM RCD WITHDRAWAL PROHIBIT (RWP)

MINIMUM MINIMUM PERMISSIBLE
OPERABLE DEGREE OF BYPASS

NO. FUNCTIONAL UNIT CHANNELS REDUNDANCY CONDITIONS

1. Startup Channel - Low 2 1 Above 1.0E-03';
Count Rate RATED THERMAL

POWER

2a. Linear Channel - Low 2 1 (e)
Power RWP (Channels 3,
4, and 5)

2b. Linear Cnannel - Low 2 1 (e)
Power RWP (Channels 6,
7, and 8)

3a. Linear Channel - High 2 (d) 1 None
Power RWP (Channels 3,
4, and 5)

Oj 3b. Linear Channel - Hign 2 (d) 1 None
Power RWP (Channels 6,
7, and 8)

|
!

l

|

|
|

|
|

O)(..

Notes are on Pages 3/4 3-14 anc 3/4 3-15
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NOTES FOR TABLES 3.3.1-1 THROUGH 3.3.1-4
;

a) Two thermocouples from each loop, total of four, constitute's

one channel. For each channel, two thermocouples must be
OPERABLE in at least one operating loop for that channel to be
considered OPERABLE.

b) With one primary coolant high level moisture monitor tripped,
TRIPS of eitner loop primary coolant moisture monitors will cause
full scram. Hence, numoer of OPERABLE channels (1) minus minimum
number required to cause scram (0) equals one, the minimum degree
of redundancy.

c) One channel consists of three undervoltage relays each monitoring
a single phase of a 480 VAC essent.al bus. A cnannel TRIP will
occur when two of the three undervoltage relays comprising that
enannel operate after a preset time delay indicating loss of bus
voltage. Initiation of a scram requires two of the three
uncervoltage relays on two of the tnree 480 VAC essential buses
to operate.

d) The inoperable cnannel must be in the tripped condition, unless
the TRIP of the channel will cause the protective action to
occur. Failure to TRIP the inoperable channel reouires taking
tne appropriate ACTION as listed on Pages 3/4 3-1 and 3/4 3-2.

|
,'] e) RWP bypass permitted if the bypass also causes associated single
( ) channel scram.

f) For loop monitors only, permissible bypass conditions include:
1. Any circulator buffer seal malfunction.

II. Loop hot reneat header high activity,

g) One OPERABLE helium circulator inlet thermocouple in an OPERABLE
icop is required for the channel tc be considered OPERABLE.

I

h) LOW PCWER RWP bistable resets at 4* RATE 0 THERMAL PCWER after
reactor initially exceeds 5'e RATED THERMAL PCWER.

|
i) Power range RWP oistables automatically reset at 10*4 RATdD |

THERMAL POWER af ter reactor power is cecreased f rom greater than
30* RATED THERMAL POWER. The RWP may be manually reset between
10*e and 30% RATED THERMAL PCWER.

j) Item Sa. must ce accomcanied by Item Sc. for Loop 1 shutdown.
Item Sb. must be accompanied by Item 5c. for Loop 2 snutcown.

,n
| |

_



Amendment No. DRAFTPage 3/4 3-15

ftAY 2 51988

NOTES FOR TABLES 3.3.1-1 THROUGH 3.3.1-4,s,

N]

k) Separate instrumentation is provided on each circulator for this |
functional unit.

1) A primary coolant Dewpoint Moisture Monitor shall not be
considered OPERABLE unless the following conditions are met:

1) Reactor Power Rance Minimum Samole Flow

Startup to 2% 1 sec/sec.
Greater than 2% - 5% 5 sec/sec.
Greater tnan 5% - 20% 15 scc /sec.
Greater than 20% - 35% 30 scc /sec.
Greater tnan 35% - 100% 50 scc /sec.

2) Minimum flow of item 1) is alarmed in the control room and
the alarm is set in accordance with the power ranges
specified.

3) The ambient temperatures indicated by both temporary
thermoccuoles mounted on tne flow sensors in per.etrations B1

and B3 are less than 135 degrees F.

O).i 4) Fixed alsems of 1 sec/sec and 75 scc /sec are OPERABLE.s_

i
l
1

)

I
|

l

f

\_ > |
|

I
1

|
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TABLE 4.3.1-1.m

(x '; MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTING
0F SCRAM SYSTEM

1 Channel I | | |

| Descriotion i Function * | Frecuency | Method |

| 1. Manual |a TEST | R i . Manually TRIP |t

| (Control Room)I I I system. |
| 2. Manual (I-49) ja. TEST | M |a. Manually TRIP each |
| | | | Channel. |
| 3. Startup la. CHECA | 0 |a. Comparison of two |

Channel | | | separate channel |

| | | | indicators. |

| |b. TEST I P ib. Apply test |

| f I | signal to verify |

| | | | TRIPS and alarms. |
| |c. CALIBRATE | R |c. Internal test |
| | | | signal shall be |
| | | | checked and |
| | | | calibrated to |
| | | | assure that its |
| | | | output is in |
| | | | accordancy with thel
I | | l design |

n | | | | requirements. Thisi( ) | | | | shall be cone afterl''

| | | | completing the |
| | | | external test |
| | | | signal procedure byl
| | | | checking the outputl
| | | | indication when |
| | | | turning the |
| | | | internal test |
| | 1 i signal switch _. |
|4 Linear Power |a CHECK I D la. Comparison ot 6 |
| Channel | | | separate channel |
| | | | indicators. |
| lb. TEST | M lo. Apply tcst |
| | | | signal to verify |
I | | | trips and alarms. |
| |c. CALIBRATE | D |c. Channel adjusted tel
| | | | agree with heat |
| | | | balance |
| | | | calculation. |
| |c. CALIBRATE | R Id. Apply test |
| | | | signals to adjust |
| | | I TRIPS and |
| ! | | indications. |
| 5 Wide Range |a. CnECK i D la. Comparison of threel 4

i Power Channel i | | separata | l

r~] | I ! I indicators. I

i

* TEST = CHANNEL FUNCTIONAL TEST, CHECK = CHANNEL CHECK,
CALIBRATE = CHANNEL CALIBRATION |
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-- TABLE 4.3.1-1

:
,

''' MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTING
OF SCRAM SYSTEM (Cont'd)

| Channel | | | |

| Descriotion i Function * | Frecuency | Method |

[ 5. (Cont'd) |0. TEST I P 10. Apply test |

| | | | signals to verify |

| | | | TRIPS and alarms. |

| |c. CALIBRATE | M |c. Channel adjusted tol
| | | | agree with heat |

| | | | balance |

| | | | calculation. |

| |d. CALIBRATEI R |d. Apply test |

| | | | signals to adjust ]

| | | | TRIPS and |

| | | | indications. |
| 6. Primary |a. CHECK I O la. Comparison of two |

| Coolant | | | separate high levell
| Moisture ( All | | | channel mirror |
| Channels) | | | temperature |
| | | | indications. |
| lb. CHECK | 0 lb. Comparison of six |
| | | | separate low level I

(3 | | | | channel mirror I
() | | | | temperature |

| [ l | indications. |
| |c. CALIBRATE | R Ic. Inject moisture |
'

| | | laden gas into |
| | | | samole lines. I
| |d. CHECK I O id. Verification of |
I l | | eight secarate |
I | ! I monitor's sample |
1 | | | flow, per Item (1) |
| | | | of Notes for Tablesi
i I ! | 3.3.1-1 through |
| | | | 3.3.1-4. I
J le. TEST | M le. Verify that each oft
| | | | the eight monitors |
| | | | will alarm on low |
| | | | and high sample i
l ! l ! flow. || 7. Primary la. TEST I M |a. TRIP one high |
1 Coolant ! ! I level, one low |
| Meisture (Highi i i level cnannel, I
I Level l I i pulse anotner low |
| Channels) ! l ! level channel. {

c\
,|

* TEST = CHANNEL FUNCTICNAL TEST, CHECK = CHANNEL CHECK,
CALIBRATE = CHANNEL CALIBRATION

_ _ _ _ _ _ _
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TABLE 4.3.1-1
.

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTING

OF SCRAM SYSTEM (Cent'd)

| Channel | | | |
| Description ! Function * | Frecuency i Method |
| 8. Reneat Steam la. CHECK | 0 |a. Comparison of tne |
| Temperature | | | averaged |
| | | | thermoccuole |
| | | | channel input |

| | | | indications. |
| |b. TEST | M |b. TRIP channel, |
| | | | verify alarms and |
| | | | indications. |
1 I | | Apply test |
| | | | sianal to verify |
| | | | TRIPS and alarms. |
| |c. CALIBRATE | R |c. Compare each |
| | | | thermocouple output |
| | | | to an NBS traceable |
| | | | standard. Apply |
| | | | test signal to |
| | | | adjust TRIPS and |
| | | | indicators. I

,-7 | 9. Primary |a. CHECK | D la. Comparison of six |

'") | Coolant | | | separate channel |
,

| Pressure | | | indicators. |
| |b. TEST | M |b. TRIP channel, |
| | | | apply test |
| | | | signal to verify |
| | | | TRIPS and alarms. |
| |c. CALIBRATE | R |c. Known pressure i
I | | | applied to sensor. I
l l | I Apply test |
| | | | signal to adjust i
| | | t TRIPS and |
I I I | incicators. |
110. Circulator |a. CHECK | 0 la. Comparison of eignti
1 Inlet | | | separate |
| Temperature | | | indicators. |
| |b. TEST | M lb. TRIP channel, |
| | | | apply test |
| | | | signal to verify |
| | | | TRIPS and alarms. |
| Ic. CALIBRATE | R |c. Compare each |
I | | | thermocouple outputi
l i l i to an NBS traceable |
| | | | standard. Apply j

| | | | test signal to |
| ! | | adjust TRIPS and |

/'] ] I | | indicators. |
C'

,

* TEST = CHANNEL FUNCTIONAL TEST, CHECK = CHANNEL CHECK,
CALIBRATE = CHANNEL CALIBRATION

_
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TABLE 4.3.1-1
i \

d MINIMUM FRE0VENCIES FOR CHECKS, CALIBRATIONS. AND TESTING
OF SCRAM SYSTEM (Cont'd)

| Cnannel | | | |

| Description | Function * | Frecuency I Method |

111. Hot Reneat la. TEST | M la. Reauce pressure at |
| Header | | | sensor to TRIP |

| Pressure | | | cnannel, varify |

| | | | alarms and |

| | | | indications. |

| |b. CALIBRATE | R |b. Known pressure i

I l l I applied at sensor I

l | | ! to adjust TRIPS. |

112. Main Steam |a. TEST I M la. Reduce pressure at |
| Pressure | | | sensor to TRIP |
| 1 | | channel, verify I
l | | | alarms anc |

| | 1 l indications. |
| |b. CALIBRATEl R |b. Known pressure |
| | | | applied at sensor |
| ! I I to adjust TRIPS. |
113. Two Loop la. TEST | M la. Special test moculel
| Trouble | | | used to TRIP |

,~3 | | | | channel by |
'

C) | | | | energizing each of I
| | | | four appropriate |
I I i I pairs of two-loop i
l | | | trouble relays. I
| lb. TEST | R lb. TRIP logic to causel
| I I | two loop trouble |
I I I I scram. |
114. Plant 480 V la. TEST | M la. TRIP eacn channel |
| Power Loss | | | Dy apolying i ;

I I I I simulated loss of I I

! | | | voltage signal; I
| | | | verify alarms and | |

| t I t incications. | |

t'
\ !
+_/

* TEST = CHANNEL FUNCTIONAL TEST, CHECK = CHANNEL CHECK,
CALIBRATE = CHANNEL CALIBRATICN

_ _ _ _ _ _ _ _ _ _ _ _ .
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TABLE 4.3.1-1-s

\/ MINIMUM FREQUENCIES FOR CHECKS, CALIBRATION $, AND TESTING4 %

OF-SCRAM SYSTEM (Cont'd) _j

i
i

| Channel | -| | |

| Descriotion | Function" | Frecuency | Method |
'

I

115. High Reactor |a. CHECK | 0 |a._ Comparison of tnreel
,

i Building | 1 -| separate channel !

| Temperature | | | indicators. |
| (Pipe Cavity) |b. TEST | M lb. TRIP channel,. |
| | | | verify alarms and -|
| | | | indications. |
| | | | Apply test -|
| | | | signal to verify | ,

I | 'l | TRIPS and alarms. |
| Ic. CALIBRATEl R |c. Compare each | |

| | | | thermocouple output!
| | | | to an NBS traceable) ;

I l- | | standard to adjust |
| | | | temperature TRIP |
| 1 1 I coint. |

}

('

|
:

,

,

,

1

i

i

I i
j t

i i

i !
;|

|

!

I

O
~

|'

:

; TEST = CHANNEL FUNCTIONAL TEST, CHECK = CHANNEL CHECK,
*

-

| CALIBRATE = CHANNEL CALIBRATION
i

.

t J

- . . , , . - . ., - , , -._,-..,.--..,-.,.. - , -,...,.,_ ,,_ _. .,,-., - - ,-. - . - - . - , - - , , , , . , , , _ . .
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TABLE 4.3.1-2c,

'
MINIMUM FRE0VENCIES FOR CHECKS, CALIBRATIONS, AND TESTING

OF LOOP SHUT 00WN SYSTEM

| Charnel l | | |
| Description i Function" | Frecuency | Method I
i 1. Circulator lA la. TEST | M la. Pulse test and |

| and IB Trippedl | | verify proper |
| | | | indications. |
| |b. TEST | R |b. TRIP brth |

| | | | circulators to testl
| | | | loco shJtdown. |

| 2. Circulator 1C la. TEST | M |a. Pulse test and |

| and 10 Trippedi | | verify proper |
| l' | | indications. |
| |b. TEST | R |b. TRIP both |
| | | | circulators to testl
| 1 | | loop shutdown. I
l'3 Steam la. TEST | M la. Pressure switches |
| Generator | | | actuated by |
| Penetration | | | pressure applied. |
| Pressure Ib. TEST | M |b. Pulse test each |
| | | | cnannel with |
| | | | another channel |

(~N | | | | tripped and verify |
' ''') | | | | proper indications.|

| Ic. CALIBRATEl R |c. Known pressure |
| | | | applied at sensor |
| | | | to adjust TRIP. |
| ! l ! |
| 4. Reneat Heacerla. CHECK l D la. Comparison of tnree|
| Activity | | | separate indicators |
1 I l ! in each loop. |
I lb. TEST | M |b. Pulse test each |
| | | | channel with |
| | | | anotner cnannel |
| | | | tripped and verify |
| | | | Droper indications.l
| | c. CALIBRATEI R Ic. Expose sensor to |
| | | | known radiation |
| | | | source and adjust |
| | 1 | TRIPS and |
i I i ! indicators. [

: k

-

!
/

~

TEST = CHANNEL FUNCTICNAL TEST, CHECK = CHANNEL CHECK,
*

CALIBRATE = CHANNEL CALIBRATION

_ - - _ _ _ _ ___ _ - .
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TABLE 4.3.1-2,_

i 1'j MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTING
OF LOOP SHUTOOWN SYSTEM (Cont'd)

| Channel I i | |

| Descriotion | Function | Frecuency i Method |
a

| S. Superneat |a. CHECK | J la. Comparison of 3 |

| Header | | | separate |

| Temperature | | 1 temperature |

| | | | indicators per j

l i l I loop. !

| |b. CHECK | 0 lb. Comparison of 3 |

| | | | separate |

| | | | temperature 1

| | | | differential |

| | | | indicators. |

| |c. TEST | M |c. Pulse test one |

| | | | channel with |

| | | | another channel |

| | | | tripped and ve.ify |
| | | | proper indications.|
| |d. CALIBRATE | R |d. Compare each |
| | | | thermocouple output |
| | | | to an NBS traceable |

,o | | | | standard. Apply I

('"'j | | | | test signal to |
| | | | adjust TRIPS and |
| | | | indicators. [
l 6. Primary ja. TEST | M la. TRIP each channel, l
I Coolant | | | verify proper |
| Moisture (Low I I | indications. |
| Level Ib. TEST | M lb. TRIP each channel, |
| Cnannels) | | | pulse test other |
| | | | loop to check loop |
| I I ! identification. I
i 7. Primary la. TEST | M |a. Pulse test one 1
| Coolant | | | channel with |
| Pressure | | | anotner enannel |
| | | | tripped and verify |
| | | | proper indications,|
| | | | both channels. |

'J
.

l

* TEST = CHANNEL FUNCTIONAL TEST, CHECK = CHANNEL CHECK,
CAL! BRA 7E = CHANNEL CALIBRATION

1

.
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b) TABLE 4.3.1-3>

%
MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTING
OF CIRCULATOR TRIP SYSTEM -

,

| Channel ! | | |

| Dewriotion | Function * 1 Frequency | Method |

| 1. Circulator Ja. CHECK | 0 la. Comparison of 6 |

| Speed-Steam | | | separate speed |

| and Water -1 | | indications per | ,

I | | | circulator. |

| |b. TEST I M lb. Apply test |

| [ | | signal to verify | ,

I | | | TRIP setting and |

| | | | indicators. |

-l Ic. TEST | M |c. Pulse test one |

| | | | c:.annel with |

| | | | another channel |

| | | | tripped, and verify] '

'

| | | | proper indications.|

| Id. CALIBRATE | R |d. Known pulse |
*

l | | | frequency applied | .

I i | | at sensor to adjust |
| | | | TRIPS and |

O,- l ! l ! indicators. |

| 2. Feecwater Flowla. CHECK | 0 la. Comp rison of 6 |
1 | | | separate indicatorsi

; I I I | per loop. |
| lb. TEST | M lb. Apply test |
| 1 | | signal to verify |

'

; I I I | TRIP setting and |
| | | | indications. I'

i (c. TEST | M |c. Pulse test one |
| | | | cnannel with -I
l | | | another enannel |
i i 1 I tripped, and verifyl,

| ! | ( proper indications.|
| |d. CALIBRATE | R Id. Apply known delta Pl i

| | | | at flow |
t

I l | | transmitter. I ;

I l i l Apply test | '

| | | | signal to adjust j
4

| | | | TRIPS and | ;

| ! ! ! indicators. |
'<

|

|

I

* TEST = CHANNEL FUNCTIONAL TEST, CHECK = CHANNEL CHECK,
CALIBRATE = CHANNEL CALIBRATION

;
.

s
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~ TABLE 4.3.1-3

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTING
_.

OF CIRCULATOR TRIP SYSTEM (Cont'd)

| Channel | | | |

| Descriotion | Function * | Frecuency ! Method |

| 3. Circulator la. CHECK I O la. Comparison of 3 |

| Bearing Water | | | separate |

| Pressure | | | indicators / I

| | | 1 circulator. |

| lb. TEST | M |b. Pulse test one |

| | ! I channel with |

| | ! I another cnannel 1

| | | | tripped and verify |

| | | | proper indications.|

| Ic. CALIBRATE | R |c Known pressure |

| | | | applied to adjust |

i l I I TRIP setting. |

| 4. Circulator |a. TEST I M la. Pressure switches |

| Penetration | | | actuated by |

| Pressure | | | pressure applied. I
| |b. TEST | M |b. Pulse test one |
| | | | cnannel with |
| | | | another channel |

,n | | | | tripped and verify |
( I l | | [ proper indications.l

| Jc. CALIBRATE! R [c. Known pressure |
| | 'l I applied at sensor i
| | | | to adjust TRIP |
| I I ! setting. |
| S. Circulator |a. CHECK | 0 |a. Comparison of 3 |
| Drain Pressurel | I separate |
| | | | indicators / I
| | | | circulator. |
| |b. TEST | M lb. Pulse test one |
| | | | cnannal with |
| | | | anotner channel |
| | | | tripped and verify |
| | | | proper indications.1
| |c CALIBRATE | R |c. Known oressure |
| | | | applied at sensor |

i

| | | | to adjust TRIP | !

| | I ! setting. | t

!

|

.

,
,

n

* TEST = CHANNEL FUNCTICNAL TEST, CHECK = CHANNEL CHECK,
CALIBRATE = CHANNEL CALIBRATION



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

Amendment:No. DMR'-Page 3/4 3-25

MAY 2 51988

TABLE 4.3.1-3

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTING
OF CIRCULATOR TRIP SYSTEM (Cont'd)

-~ -

1 Cnannel | | 1 1

| Descriotion I * Function" | Frecuency' | Method |
| 6. Circulator la. CHECK i 0 la. Comparison of 3 |

4

| Seal | | | separate |
[ Malfunction | | | indicators / |

'

| | | | circulator. |
I lb. TEST | M lb. Pulse test one- 1;

| .| 1 | channel with |

| | | | .another channel I ,

| | -l .] tripped and verify |
| | | | proper indications.1
| |c CALIBRATEI R Ic.'Known pressure |

>

| | | | applied at sensor |
I | | [ to adjust TRIP. |.,

| | | | setting. |
| 7. Circulator |a. TEST | R la. TRIP steam turoine |
| Trip (Manual) | | t drives. Verify |
| | | | water turbine |
| | | | automatic start. |

,

O:

L

i

!

j '(
) t

i

i
,

,

'

'
,

~

O4

i

I

| * TEST = CHANNEL FUNCTICNAL TEST, CHECK = CHANNEL CHECK, ;

j CALIBRATE = CHANNEL CALIBRATION |
| !

. ..
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TABLE 4.3.1-3m

| )
'v MINIMUM FRE0VENCIES FOR CHECKS, CALIBRATIONS, AND TESTING
'

0F CIRCULATOR TRIP SYSTEM (Cont'd)

| CHANNEL CHANNEL ACTUATION |

| FUNCTIONAL CHANNEL CALIBRA- FUNCTIONAL LOGIC |

|NO. UNIT CHECK TION TEST TEST APPLICABILITY |
| |

18a. Steam Leak 0 R(a) R(a) R(b) STARTUP", I

| Detection LOW POWER, |

| Turbine Building POWER 1

| Loop 1 1

1 |

|8b. Steam Leak 0 R(a) R(a) R(b) STARTUP*, |

| Detection LOW POWER, I

| Reactor Building POWER |

| Loop 1 |
| |

|8c. Steam Leak 0 R(a) R(a) R(b) STARTUP*, I
| Detection

. LOW POWER, I
| Turbine Building POWER |
| Loop 2 I
l |
|8d. Steam Leak 0 R(a) R(a) R(b) STARTUP*, |

fa | Detection LOW POWER, |
(j l Reactor Building POWER I

I Loop 2
|

l |

Notes to items Sa. through 8d. above only: |

(a) The CHANNEL CALIBRATION / CHANNEL FUNCTIONAL TEST consists of
verifying tne rate of rise setpoint and checking for opens and
shorts in the sensor cable.

(b) The SLRDIS Detection and Logic racks shall be verified to have a
response time less than or equal to 7.1 seconds wnen a simulated
rate-of-rise trip inout signal is used to actuate the output
relay logic.

Applicable only aoove 2% RATED THERMAL POWER*

,-

L|
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TABLE 4.3.1-4~
s

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTINGs

OF ROD WITHDRAWAL PROHIBIT SYSTEM

| Channel | | | ;I
| Description ! Function * | Frecuency 1 Method |
| 1. Start-up la. CHECK | 0 la. Comparison of two |

| Channel | | | separate channel |
| | | | indicators. |

| |b. TEST | P |b Apply test |

| | | | signal to verify |

| | | | all TRIPS and |

| | | | alarms. ]

| |c. CALIBRATE | R |c. The internal test |
| | | | signal shall be |
| | | | checked and |

| | | | calibrated to |
| | | | assure that its |
| | | | output is in |
| | | | accordance with thel
| | | | design |
| | | | requirements. Thist
| | | | shall be done after|
| | | | completing the |
I | | | external test |r'';)C I I | | signal procedure by|
| | | | checking tne output |
| | | | indication when |
| | | | turning the |
| | | | internal test [
l ! ! ! sional switch. |
| 2. Linear Cnannella. CHECK | D |3. Comparison of 6 |
| 1 | | separate level |
| | | | indicators. I
l 10. TEST | M |b. Apply test |
| | | | signal to verify |
| | | | TRIPS and alarms. | ,

I |c. CALIERATEI O |c. Channel adjusted tol
l | | | agree with heat |
| 1 | | balance i
l | I I calculation. |
| Id. CALIBRATE | R Id. Acoly test |
| | | | signals to adjust |
| | | | TRIPS and |
| ! ! ! indications. |

7
? !

j~

TEST = CHANNEL FUNCTIONAL TEST, CHECK = CHANNEL CHECK,
*

CALIBRATE = CHANNEL CALIBRATION
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TABLE 4.3.1-4,

'

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS, AND TESTING
,

OF ROD WITHORAWAL PROHIBIT SYSTEM (Cont'd)

| Channel | | | |
| Descriotion | Function * | Frequency i Method | ,

| 3. Wide Range |a. CHECK | 0 |a. Comparison of tnreel
| Power Channel | | | separate |

| | . I i_ indicators. |
| |b. TEST | P |b. Apply test |
| -| | | signals to verify |
| | | |- TRIPS and alarms. |
| |c. CALIBRATE | M |c. Channel adjusted tol
| | | | agree with heat |.

| | | | balance |
| | | | calculation. ;

I |d. CALIBRATE | R |d. Apply test |
| | | | signals to adjust j
i | | | TRIPS and |
| 1 | | indications. |
| 4. Multiple Rod |a. TEST | P la. Attempt two rod |
| Pair | | | pair withdrawal. |
| Withdrawal |b. CHECK | R lb. Simulate current |
| | | | through sensor to |
I | | | verify TRIPS and |O 1 | | 1 alarms. |

.

4

B

'

>

!

,

|

|

|

()
.

* TEST = CHANNEL FUNCTIONAL TEST, CHECK = CHANNEL CHECK, -

CALIBRATE = CHANNEL CALIBRATION

|
_- _ -- _ - _ - _ _ _ _ -_ _ _ _ _ _ - ----- -- _ _ -_ _ _ _ a
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BASIS FOR SPECIFICATION LCO 3.3.1/SR 4.3.1.__
!,

The PLANT PROTECTIVE SYSTEM autcmatically initiates protective'"

functions to prevent established limits from being exceeded. In
addition, other protective instrumentation is provided to initiate

action which mitigates the consequences of accidents. Some
protective actions are necessary only during STARTUP and require
bypass at LOW POWER and PCWER; others are reauired during POWER and |
are bypassed at STARTUP and LOW POWER. A simple method, based on a
minimum of acministrative control, has been devised to sequence and
bypass protective actions. Tne equipment consists of two selector
switenes (Reactor Mode and Interlock Sequence) on the reactor control
board. This specification provides the limiting conditions for
operation necessary to preserve the effectiveness of these instrument
systems.

For the limiting conditions for the PLANT PROTECTIVE SYSTEM
instrumentation shown on Tables 3.3.1-1 tnrougn 3.3.1-4, the
following definition applies:

Cecree of Redundancy - Dif ference between the number of OPERABLE
cnannels and the minimum numoer of OPERABLE channels which when
tripped will cause an automatic system TRIP.

If tne minimum 0FERABLE channels or the minimum degree of redundancy
for each functional unit of a table cannot be met or cannot ce

/^ cypassed uncer the stated permissible bypass conditions, the
(y associated ACTION statements apply.

If, witnin the indicatec time limit, the minimum number of OPERABLE
channels and the minimum degree of redundancy can be re-established,
the system is considered normal and no further ACTION needs to be
taken.

The TRIP level settings are included in this section of the
specification. The BASES for tnese settings are briefly discussed
celow. Additional discussions certaining to the Rod Withdrawal
Prohibit, Scram, Loop Snutcown and Circulator Trip incuts may be
founc in FSAR Sections 7.1.2.2, 7.1.2.3, 7.1.2.4 and 7.1.2.6,
respectively. High moisture instrumentation is discussed in FSAR
Section 7.3.2.

To accommodate tne instrument drift assumed to occur cetween
operational tests and the accuracy to wnich TR!P SETPOINTS can be
measured and calibrated. ALLOWABLE VALUES and TRIP SETPOINTS have
been specified in Part 1 of Taoles 3.3.1-1 through 3.3.1-4. The
methodology used for calculating the ALLOWASLE VALUES and TRIP
SETPOINTS is discussec in Tecnnical Scecification LSSS 2.2.1.

I i
_
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!, BASIS FOR SPECIFICATION LC0 3.3.1/SR 4.3.1 (Continued)

9

Scram Inputs
,

;

The simultaneous insertion of the control rods will be initiated by

the following conditions:

Manual Scram

A manual- scram is provided to give the . operator means for
emergency shutdown of the reactor independent of the automatic
PLANT PROTECTIVE SYSTEM. The Reactor Mode Switch (RMS) in the
"off" position also causes a manual scram.

Start-uo Channel - High Count Rate

High start-up count rate is provided as a scram for use during
fuel loading, preoperational testing, or other low power
operations.

Linear Channel - High (Neutron Flux)

See Technical Specification LSSS 2.2.1.

Primary Coolant Moisture - High

See Technical Specification LSSS 2.2.1.
,

Reheat Steam Temoerature - High

See Technical Specification LSSS 2.2.1.

Primary Coolant Pressure - Programmed Low

See Technical Specification LSSS 2.2.1.

Primary Coolant Pressure - Programmed High

See Technical Specification LSSS 2.2.1.

Hot Reheat Header Pressure - Low

Low reheat steam pressure is an indication of either a cold
reheat steam line or a hot reheat steam line rupture in a section i

of line common to botn locos. Loss of the cola reheat steam line I
results in loss of the steam supply to the circulators which i
necessitates reactor shutdown. The direct scram in this case
precedes a scram resulting from the two-loop trouble. The loss
of either steam line resulta in loss of plant generation output,
and a reactor scram is appropriate in this situation. The TRIP
SETPOINT is selected to be below normal operating and transientg

g levels, which vary over a wide range. j,

.

1 i

|
!

, . - - -, . . . - _ - . , - - - , - - . .
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BASIS FOR SPECIFICATION LCO 3.3.1/SR 4.3.1 (Continued)

Main Steam Pressure - Low

Low main steam pressure is an indication of main steam line
rupture or loss of feedwater flow. Immediate shutdown of the
reactor is appropriate in this case. In addition, the
superneater outlet stop check valves are automatically closed to
reroute main steam to the flash tank (through the individual loop
bypass valves and desuperheaters). This is required for the
continued operation of the helium circulators on steam. The TRIP
SETPOINT is selected to be below normal operating levels and
system transients.

Plant Electrical System - Loss

Loss of plant electrical system power requires a scram to prevent
any Power-to-Flow mismatches from occurring. A preset time delay
is provided following a power loss before the scram is initiated
to allow an emergency diesel generator to start. If it does
start, the scram is avoided.

Two-Looo Trouble Scram Logic

Operation on one loop at a maximum of about 50% RATED THERMAL |
G POWER may continue following the shutcown of the other loopC (unless preceded by a scram as in tne case of high moisture).

Onset of trouble in the remaining loop (two-loop trouble) results
in a scram. Trouble is defined as a signal which normally
initiates a loop shutdown. Similarly, simultaneous shutdown
signals to both loops result in shutdown of one of the two loops
only, and a reactor scram. However, actuation of both Steam Line r

Rupture Detection / Isolation System (SLRDIS) loaps, effectively
shuts down cotn loops because it sends an actuation logic signal
to all four circulator TRIP logic cnannels. The consecuences of
a two-loop shutdown and subsequent loss of forced circulation
have been analyzed and found to be acceptable. The consequences
are bounded by an interruption of forced circulation cooling
accident described in FSAR Section 14.4.2.2, SAFE SHUT 00WN
COOLING.

High Reactor Building Temoerature (Pipe Cavity)

High temoerature in the pipe cavity would indicate the presence
of a steam leak. A steam leak or pipe rupture under the PCRV
witnin the support ring would also De detectacle in the pipe
cavity, tnerefore only one set of sensors and logic is required
to monitor botn areas. The setooint has been set above the
SLRDIS pre-trip temperature alarm.

"

Loco Shutdown Inputsp>

d The loop shutdown inouts are provided primarily for equipment
protection and are not relied upon to protect SAFETY LIMITS.
Malfunction of these items could prevent a scram due to loss of the
two loop trouble scram input.

- _ _ - - _ - _ - - _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ _ - _ . _ --_ ____ - __ _ - _ _ _ _ _ _ - _ - _ - _ _ - - - _ _ _
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BASIS FOR SPECIFICATION LCO 3.3.1/SR 4.3.1 (Continued)

Shutdown of Both Circulators (Loop Shutdown Logic)

Shutdown of both circulators in one loop is a loop shutdown input
so that secondary coolant flow is automatically isolated to the
affected loop's steam generator upon loss of PRIMARY COOLANT FLOW
in that loop. This loop shutdown ensures proper PLANT PROTECTIVE
SYSTEM action through the two-loop trouble scram in the event of
the loss of all four circulators. Low feecwater flow to' both
loops can result in automatic TRIP of all four circulators, which
would activate the two-loop trouble scram.

Steam Generator Penetration Overoressure (Loop 1/ Loop 2)

Steam generator penetration overpressure is indicative of a pipe
rupture within the penetration. A loop shutdown is appropriate
for such an accident, and the helium pressurizing line to the
penetration is closed to prevent moisture backflow to the
purified helium system. The penetration overpressure is handled
by relief valves; however, to minimize the amount of steam / water
released, the steam generator contents are also dumped.

The steam generator interspace rupture discs are set at 825 psig
(nominal). The burst pressure range (plus or minus 2%) is 808

p psig to 842 osig (Technical Specification LSSS 2.2.1, Table
2.2.1-1). The relief valve is sized to allow a 370 psi pressure
drop in a safety valve inlet line when the valve is relieving at
nameplate capacity of 126,000 lb/hr superheated steam at 1000
degree F. This prevents the penetration pressure from exceeding
the reference pressure of 845 psig.

Hich Reheat heacer Activity - (Loop 1/ Loco 2)

High reheat header activity is an indication of a reheater tube
ructure resulting in leakage of reactor helium into the steam
system. The TRIP SETPOINT ensures detection of major reheat tube
ruptures and an on-scale reading, with up to cesign value
circulating activity for post accident monitoring. Detection of
smaller size leaks or leaks with iow cicculating coolant activity
can be detected and alarmed by the backup reheat condensate
monitors and/or the air ejector monitor.

Low Suoerheat Header Temperature (Loco 1/ Loco 2) and High
Differential Temperature Between Loco 1 and Loco 2

Low superneat header temperature in a loop is indicative either
of a feecwater valve or controller failure yielding an excessive
loop feecwater flow rate or a deficiency of helium flow rate, and
a loop shutdown i5 appropriate. The required coincident high
differential temperature between loops functions to prevent the
loop TRIP from occurring during normal operation at low main

L steam temperatures such as in a normal plant shutdown.
,

,,em e--
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j BASIS FOR SPECIFICATION LCO 3.3.1/SR 4.3.1 (Continued)

Circulator Shutdown Inouts

All circulator shutcown inputs are equipment protection items. With
tne excepticn of Circulator Speed-Hign Water, all circulator shutdown |
inputs are connected to the two-loop trouble scram logic through the
loop shutdown system. These items are included in Table 3.3.1-3
Decause a malfunction could prevent a scram due to loss of the two-
loop trouble scram input. Circulator Speed-High Water is included to |
afford protection to the water turbine assembly against the effects
of overspeed during continued core cooling upon loss of steam drive
capability.

Circulator Soeed-Low

Too low a circulator soeed causes a mismatch between thermal
power input and heat removal (feedwater flow) in a steam
generator, whicn may result in flooding tne superheater section.
Tne circulator TRIP causes an automatic adjustment, as required,
in the turbine governor setting, feedwater flow rate, and
remaining circulator speed to maintain stable steam pressure and
temperature conditions.

Loon 1/ Loco 2 Fixed Feedwa er Flow - Low

~ ) Tne Fixed Feedwater Flow - Low is an ecuioment protection feature
designec to protect the steam generator from overheating for
complete loss of feecwater flow.

Loss of Circulator Bearinc Water

In order to prevent circulator damage upon loss of normal and
cackup pearing water supplies, a gas pressurized water
accumulator is fired wnen water pressure falls below the TRIP
SETPOINT value. The TRIP SETPOINT value is selected so that
aceouate water cressure is available durirg circulator coastcown,
wnicn lasts for aoout 30 seconds, to maintain clearances within
tne circulator oearings of at least 0.001 in. Tests anc analyses
have snown that a TRIP at 450 psid provides substantial clearance
margin above 0.001 in. aen tne circulators are operating at
normal speeds.

Circulator Penetration Trouble

Circulator penetration overpressure is indicative of a pipe
rupture within :ne cenetration. A circulator TRIP is appropriate
for such an accicent and the helium pressurizing line to the
penetration is closed to orevent moisture backflow to the
purified nelium system. The overpressure is handled by the
penetration relief valves. The penetration interspace rupture(" discs are set at $25 psig (nominal). The burst pressure range
(plus or minus 2'. ) is 803 psig to 842 psig (Technical
Specification LSSS 2.2.1, Table 2.2.1-1). The relief valve is
sized to allow a 40 psi pressure drop in the safety valve inlet
line when the valve is relieving at nameplate capacity (170 gpm).

.
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[ BASIS FOR SPECIFICATION LCO 3.3.1/SR 4.3.1~(Continued)
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,

Circulator Drain Malfunction

This TRIP is provided to prevent steam from entering the bearing
of an operating circulator. A differential pressure controller
is utilized to maintain the bearing water main drain pressure
above the steam turbine exhaust pressure. When the pressure
differential drops; the steam water drain control valves are
opened to prevent steam from entering the bearings. If the above
controls do not work, three PPS differential pressure switches
for each circulator, set at greater than or equal to 8.5 psid,
will initiate an automatic shutdown of the circulator.

Circulator Speed - High Steam

The speed sensing system response and TRIP SETPOINTS are chosen
so that under the maximum overspeed situation possible (loss of
restraining torque) the circulator will remain within design
criteria.

Circulator TRIP - Manual (Steam / Water)

A manual TRIP of each circulator for both steam and water turbine
drives is available so that in an emergency an operator can TRIP

t'"g a cir lator when required.

U
Circulator Seal Malfunction (Low /High)

A high reverse differential of -6.1" w.g. would be reasonable |
3' evidence that bearing water is leaking into the primary coolant

system. An increasing differential pressure of +76.1" w.g. would |
be raasonable evicence that primary coolant is leaking into the
bearing water and thus into the closed circulator service system.'

In botn cases a circulator TRIP with brake and seals set is
appropriate.

Circulator Soeed - High Water

The TRIP SETPOINT has been established above normal operating
speed. Equipment testing ensures that this TRIP SETPOINT will
prevent failure due to fatigue cracking,

i

51-),

.
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BASIS FOR SPECIFICATION LCO 3.3.1/SR 4.3.1 (Continued)

Steam Leak Detection in tne Reactor Building

Steam Leak Detection in the Reactor Building is required for
eouipment qualification of SAFE SHUTDOWN COOLING Systems. The
ALLCWABLE VALUE is set at 5 52.8 cegrees F per mi1ute rate of
rise in order to prevent exceeding the harsh environment
temperature profile to which the safe shutcown electrical
equipment is qualified, Der the requirements of 10CFR50.49. A

setooint calculation analysis performed per ISA Standard
S67.04-1982 and RG 1.105 Rev. 2, results in the stated ALLOWABLE
VALUE and TRIP SETPOINT as specified in tne LCO and this baus.
The TRIP SETPOINT has been established with sufficient margin
between the technical specification limit for the process
variable and the nominal TRIP SETPOINT to allow for 1)
inaccuracy of the instruments; 2) uncertainties in the
calibration; 3) instrument drift that could occur during the
interval between calibrations; and 4) inaccuracies due to ambient
temperature changes, vibratir and other environmental
concitions. The TRIP SETPOINT i, set at 5 52.3 cegrees F per
minute rate of rise until such time as the drift characteristics
of the cetection system are better understood from actual plant
operating exoerience and the assumptions used in the setpoint
analysis are verified.

SLRDIS design incorporates two panels, each with its own set of
' sensors for tne reactor and turbine buildings and cual logic

trains in eacn canel. The SLRDIS design preserves the single
failure concept. A single failure will neither cause nor prevent
SLRDIS actuation in the event of a hign energy line break. The
probability of an inadvertent actuation is extremely small due to
tne matrix logic employed for circulater TRIP anc valve
actuation. The SLRDIS canels are referred to as "loops";
nowever, due to the way the outputs of the panels are combined to
provide orotective action and satisfy the single failure concept,
tha SLRDIS locos do not corresponc to primary or secondary loops. I

For each SLRDIS loop, the OPERABILITY reouirements and their
irespective ACTIONS represent good operating cractices and
'

judgment for a four channel detection system with a 2 of 4
coincidence TRIP logic. The fourth cnannel may be placed in
byoass for test and/or maintenance ourposes, subject to the
ACTION statement restrictions, while preserving a 2 of 3
coincicence logic OPERABLE. The Steam Line Rupture
Detection / Isolation System as designed and installed has spare
cnannels available for input. Any of tne available cnannels may
be selectec for input signal processing providea tne

surveillances are current on the channels used. The SLRDIS is
required to De CPERABLE only above 2 *. RATED THERLt. POWER.
Analyses at 2 *. RATED THEWAL POWER demonstrate that automatic

(] acteation of SLRDIS is not likely to occur during a high energy
(/ line break lasting until it is manually terminated at one hour

following initiation. The temoeratures as analyzed in both the
reactor and turbine buildings stay well below the temparature for
wnicn the equipment is qualified.
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O BASIS FOR SPECIFICATION LC0 3.3.1/SR 4.3.1 (Continued)V
The ACTION statements for inoperable SLRDIS detection and
information processing equi ptren t allow one channel in each
building to be inoperable for up to 7 days; a second inoperable
cnannel in either building requires that power be reduced to
below 2?; within 12 hours. The 7 day ACTION time for a single
detector channel is acceptable based on preservation of a 2 out
of 3 coincicence detection system still in operation. ACTION 3
is applicable to other functions within the StRDIS
instrumentation panel such as loss of power from instrument
butes, or other failures in the logic trains and associated
electronics. A 12-hour time period in ACTION 3 for inoperability
of those associated SLRDIS functions minimized the time tnat
SLRDIS may operate with limited functional capability. An
inoperable valve'or associated equipment is allowed for 72 hours.
High energy line break analysis for environmental qualification
assumes the worst-case single active failure. Thus, a single
valve inoperable for up to 72 hours is within the bounds of
analysis. When two or more valves ind/or associated equipment
are inoperabis, 24 hours is allow.d to restore the Inoperable
equipment. Repairs may be performed while the plant is at
greater than 2? RATED THERMAL POWER, thus minimizing thermal
cycling of plant and installed eouipment.

(~)T
Steam Leak Detection in the Turbine Building is required for

( eautpment qualification of SAFE SHUTDOWN COOLING Systems. Thus,
the limits and BASIS are the same as ciscussed in the BASIS for
steam leak detection in the reactor builcing.

Rod Withdrawal Prohibit Inouts

The termination of control red withdrawal- to prevent further
reactivity addition will occur with the following conditions:

Startuo Channel - Low Count Rate
'Start-up Channel - Low Count Rate is provided to prevent control

rod pair withdrawal and reactor startup without adequate neutron
flux indication. The TRIP level is selected to be above the
background noise level.

Linear Channel - Low Power RWP

Linear Channel (S'a RATED THERMAL POWER) directs the reactor I

operator's attention to either a downscale failure of a power
range channel or improper positioning of the Interlock Sequence
Switch. (FSAR Sections 7.1.2.2 and 7.1.2.8)

Linear Channel - Hioh Power RWP

Linear Channel (30' RATED THERMAL POWER) is proviced to prevent .b control rod pair withdrawal if reactor power exceeds the |
Interlock Secuence Switch limit for LOW POWER (FSAR Sections {7.1.2.2 and 7.1.2.8) |

.

( v y- *- *~~



- .

DRAFTjAmendment #
Page_3/4 3-37-

MAY 2 51988

O BASIS FOR SPECIFICATION LCO 3.3.1/SR 4.3.1 (Continued)
I

d
The specified surveillance check and test minimum frequencies are
based on establisned incustry practice and operating experience at
conventional and nuclear power plants. The testing is in accordance r

with the IEEE Criteria.for Nuclear Power Plant Protection Systems, '

and in accordance with accepted industry standards.
,

Calibration frequency of the instrument channels listed in Tables
4.3.1-1 through 4.3.1-4 are divided into three categories: 1) |
passive type indicating devices that can be compared with like units
on a continuous basis; 2) semiconductor devices and detectors that
may drift or lose sensitivity; and 3) on-off sensors which must be
tripped by an external source to determine their setpoint. Drift
tests by GA on transducers similar to the reactor pressure
transcucers (FSAR Section 7.3.3.2) indicate insignificant long term
drift. Therefore, a once per REFUELING CYCLE calibration was
selected for passive devices (thermocouples, pressure transducers,
etc.). Devices incorporating semir.onductors , particularly
amplifiers, will be also calibrated on a once per REFUELING CYCLE
basis, and any drift in response or bistable setpoint will be
discovered from the test program. Drift of electronic apparatus is
not the only consideration in determining a calibration frequency;
for example, the change in power distribution and loss of detector
chamber sensitivity require that the nuclear power range system be
calibrated every month. On-off sensors are calibrated and tested on

( a once per REFUELING CYCLE basis.

The surveillance requirements for the Steam Line Rupture
Detection / Isolation System instrumentation in Table 4.3.1-3 include
provisions for CHANNEL CHECK. CHANNEL CALIBRATION, CHANNEL FUNCTIONAL
TEST and an ACTUATION LOGIC TEST. The frequency of CHANNEL
CALIBRATION, at least once per REFUELING CYCLE, not to exceed 18
months, is consistent with the interval for testing and calibrating
similar detectors (heat sensitive cabling used for fire det7ction).
The manufacturer of the instrumentation recommends an 18 month
interval for test / calibration of the electronics portion of the Steam
Line Ruoture Detection / Isolation System, thus, the CHANNEL FUNCTIONAL
TEST is soecified for that interval. The ACTUATION LOGIC TEST
verifies proper operation of the SLRDIS Detection and Logic Racks
from a simulated rate-of-rise input signal through and including
actuation of the outout logic relays. Time response of the SLRDIS
Detection and Logic Racks is verified to be equal to or less than 7.1
seconds as assumed in the high energy line creak analysis. The
potential for an inadvertent actuation during testing suggests that
logic testing be cerformed only wnen the plant is in SHUTDOWN, Thus,
the surveillance reovirements are specified for REFUELING but not to
exceed 18 months. Tne SLRDIS control unit includes a supervision
system that continuously and automatically monitors critical
circuitry and internal components, and alarms SLRDIS trouble
conditions to the operators.

O 7

V Tests and calibrations of instrument channels in Tables 4.3.1-1
;tnrough 4.3.1-4 may be performed with either internal or external

test signals. Use of the internal test signal is preferred, while
eouivalent external test signals are equally acceptable,

s
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3/4.3.2 MONITORING INSTRUMENTATION

ANALYTICAL MOISTURE MONITORS

LIMITING CONDITION FOR OPERATION

3.3.2.1 The following analytical moisture monitors shall be
OPERABLE:

a. Upon entry into and operation in STARTUP from SHUTCOWN,
two analytical moisture monitors (or alternats PPS |
dewooint moisture monitor ( s) placed in the "Indicate"
mode), and |

b. Upon entry into and operation in STARTUP from LOW POWER,
one analytical moisture monitor (or alternate a PPS |
dewooint moisture monitor placed in the "Indicate"
mode). |

APPLICABLILITY: STARTUP

ACTION:

a. Upon entry into and operation in STARTUP from SHUT 00WN:

1. With only one moisture monitor * OPERABLE, restore a
secono monitor to OPERABLE status or be in SHUTCOWN
or LOW PCWER within the next 12 hours, j

2. With no moisture monitors * OPERABLE:

a) Restore one monitor to OPERABLE status or be in
SHUTOOWN or LOW POWER within tne next 90 |
minutes, and

b) Restore a second monitor to OPERABLE status or i

be in SHUTCOWN or LOW POWER within 12 hours of |
the first monitor being made OPERABLE.

I
o. Upon entry into and operation in STARTUP from LOW POWER, {witn no moisture monitors * OPERABLE, restore one monitor

to CPERAELE status or ce in SHUTCOWN or LOW POWER within
90 minutes. |

c

A PPS cewooint moisture monitor placed in the "Indicate" mode can*

ce utilized to meet the intent of Specification 3.3.2.1 for an
OPERABLE analytical moisture monitor. '

. .

_ . _ _ . _ _ _ _ _ _ _ _ _ _ _
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SURVEILLANCE RE0VIREMENTS ,

4.3.2.1 The analytical moisture monitors' shall be demonstrated |
CPERABLE by:

j a. Performance of a CHANNEL CHECK within 12 hours of
: entering STARTUP from LOW. POWER,

b. Performance of a CHANNEL-CHECK less than 48 hours' prior'
to entering STARTUP from SHUTOOWN,

,

c. Performance of a CHANNEL CHECK at least once per 48'

hours while operating in STARTUP, (at least once per 4
hours wnile relying on the PPS dewpoint monitor (s)), l

| d. Verifying the sampling line flow rate is between 250 anc
; 2500 sec/ minute, at least once per 7 days, wnen the. I

analytical moisture monitors are in use, ,

e. Verifying that the sampling line heat tracing is ,

energizec, at least once per 7 days when the analytical |4 i

moisture monitors are in use, and | ,

f. Performance of a CHANNEL CAL!ERATION at least once per
REFUELING CYCLE.

,

.

:

i
.

I

4

,

i

O
, .

i
:
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A.) .

While the plant is in STARTUP, analytical moisture monitors are
|

required as backup to the PPS . moisture monitors for I
administration _of Specification 3.4.3. One moisture monitor is
sufficient to detect primary coolant moi _sture content on a
centinual basis. The analytical moisture _ monitor sample line
outsice of the instrument eenetration;is heat traced to ensure-,

tnat the limiting temperature for the samole line will occur-in4

the PCRV wall. This ensures that- a _ coolant sample _will be |
delivered to the instruments witnout loss of moisture due to
condensation in the samole line. A description of the moisture-
monitors can ce found in Section 7.3.2 of the FSAR.

Two analytical- moisture monitors (ME-9306, ME-9307) ~ illw
normally be in service sampling primary coolant. These
analytical moisture monitors do not provide any automatic
protective action (other.than an alarm ' function). Alternative
moisture monitors can also be placed in service sampling primary
coolant, sucn as througn realignment of a moisture monitor _ in
the analytical system or utilization of OPERABLE (as defined in
Specification 3.3.1) PPS dewpoint moisture monitors in the [
"Indicate" moce. Tne utilization of cewpoint moisture monitors
is acceptable to meet the intent of Specification 3.3.2.1.
(Note that in the "Indicate" mode, a trip is input to the PPS
enannel). Ooerator action.may be required in the event of high [

e
''

moisture levels in the primary coolant while the plant is in
STARTUP.

Operator action to shut down the reactor in the event of high '

moisture levels in the crimary coolant system at reactor power
levels of 5'. or less is acceptable because the fuel graphite
oxidation rate is low. As indicated by Figure 4.2 in Document j
GA-A13677, "Test and Evaluation of the FSV Dew Point Moisture
Monitors System", one of the limiting parameters for determining
reouireo resconse times to snut cown the reactor in the event of
high primary coolant moisture is graphite oxidation. The
allowaole weight lass of the nottest fuel element in the core is
l'. . At 5*. RATED THERMAL POWER, resconse time to scram the,

reactor to limit oxidation to l'. by weight is approximately 6700
seconds.

The 90 minute ACTION times are based on the time required to |limit graphite exication to l'.. This also minimizes the amount I
t of metal corrosion and oxication of burnacle coison materials. I

j ine SURVEILLANCE INTERVAL soecified for demonstrating
, . OPERABILITY and for calioration of tnis instrumentation will

ensure tne orcoer coeration of these cetectors,

i

.
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3/4.3.2 MONITORING INSTRUMENTATICN

RADIATION MONITORING INSTRUMENTATION

LIMITING CCNDITION FOR CPERATION

3.3.2.2 The radiation monitoring instrumentation channels snown in
Table 3.3.2-1 shall be OPERABLE with their alarm / TRIP
SETPOINTS wIthin :ne specifiec limits.

APPLICABILITY: As snown in Table 3.3.2-1

ACTICN:

a. With a raciation moritoring channel alarm / TRIP SETPOINT
exceeding tne value shown in Table 3.3.2-1, adjust tne
TRIP SETPOINT to within the limit within 4 nours or

|declare the cnannel inoperable.
,a
() b. With one or more radiation monitoring channels

inocerable, take tne ACTICN snoan in Table 3.3.2-1. I

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

1

I

SURVEILLANCE RECUIREYENTS

4.3.2.2 Eacn radiation monitoring instrumentation channel snail ce
demonstrated CPERAELE oy the cerformance of tne CHANNEL
CHECK, CHANNEL CALIBRATION. and CHANNEL FUNCTIONAL TEST for |
the CPERATIONAL MCDES and at tne frecuencies snown in Table
4.3.2-1.

v

. - . ~
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TABLE 3.3.2-1 -|
6

| RADIATION MONITORING INSTRUMENTATION :
i

MINIMUM
| CHANNELS APPLICABLE ALARM / TRIP

INSTRUMENT OPERABLE MODES SETPOINT ACTION
,

i

1. Process Monitors !

a. Steam / Water Dump i'

Tank Monitors !

:
a Radiation Shine 1 P,L < 3.0 2 :

(RT-93250-12, mR/hr |
4

RT-93251-12) i

b. PCRV Relief Valve
Piping Monitor

Radiation Shine 1 P,L,S/U < 3.0 29

(RT-93252-12) mR/hr4

; -

2. Accident Monitors ;

a. Reactor Building
. Accicent Monitor I

i

k_ Refueling Floor- 1 All < 3.0 3' East Wall R/hr ;

( RT-93250-14 ) '
,

'

b. Reactor Plant 1 All < 2.0 3
| Exnaust Filter R/hr
i Monitor
| (RT-93251-1);
*

j c. Criticality Alarm 1 knen new < 20 1
; for the New Fuel fuel is mR/nr
| Storage Building being i

i stored in I

| the New
j ruel '

1 Storage
Building

1
j

a

|O
;!
l
a

!
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,,

{) TABLE 3.3.2-1 (Continued)

ACTION STATEMENTS

ACTION 1 - With the numoer of CPERABLE cnannels less than the
minimum channels OPERABLE requirement, place a portable
monitor equipped with an alarm in the area within 6
hours and notify potentially affected personnel,

ACTION 2 - With the number of OPERABLE channels less than the
minimum channels OPERABLE recuirement, restore tne
inoperable channel (s) to CPERABLE status within 7 days,
or be in SHUTDOWN witnin the next 36 hours.

ACTION 3 - With the numoer of OPERABLE channels less tnan the
minimum cnannels OPERABLE requirement, initiate an
alternate method of monitoring the appropriate
parameter (s), within 72 hours, and either restore tne
inoperable cnannel(s) to OPERABLE status witnin 7 days
or prepare and submit a Special Report to tne
Commission, cursuant to Specification 6.9.2, within 14
cays tqat provices actions taken, cause of tne
inoperability, and the plans and schedule for restoring

(~ :ne cnannels to CPERABLE status.
lC]/
1

;

|
|

,a
k )v
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TABLE 4.3.>2-1

RADIATION MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL

CHANNEL CHANNEL FUNCTIONAL APPLICABLE
INSTRUMENT CHECK CALIBRATION TEST MODES

1. Process Monitors

a. Steam / Water Dump D R M P,L
Tank Monitors
(RT-93250-12, |
RT-93251-12) i

|

b. PCRV Relief Valve O R M P,L,S/U
'Pioing Monitor

(RT-93252-12)

2. Accident Monitors
t

,

a. Reactor Building 0 R M All !

O Accident Monitor !

(RT-93250-14) ,

J
'

b.-Reactor Plant 0 R M All
Exnaust Filter

' Monitor
(RT-93251-1) ,

c. Criticality Alarm W A M When new |
for the New Fuel fuel is
Storage Building being

stored in
the New
Fuel Storage
Building

i
i

i

O
;

I

... . .. -..- -..- -
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BASIS FOR SPECIFICATION LCO 3.3.2.2/SR 4.3.2.2
j

The OPERABILITY of the radiation monitoring channels ensures
that; a) the radiation levels are measured in the areas served
by the individual channels, and b) an alarm is initiated wnen
tne radiation level TRIP SETPOINT is exceeded. |

Process and area raciation monitoring systems that are required
to protect the healtn and safety of the cublic are listec in
FSAR Table 7.3-2* Additionally, accident monitors to meet the
intent of NUREG 0737, Item II.F.1.3, are included in Table
3.3.2-1. The refueling floor-east wall area radiation monitor I

also serves as an accidental criticality monitor (RT-93250-14). |
Tne refueling floor-east wall monitor and the reactor plant I
exnaust filter monitor (RT-93251-1) may ba used for Design Basis
Accicent Numoer 2, Rapid Depressurization of the Primary Coolant
Systen. Wnen new fuel is stored in the new fuel storage I
duilding, a criticality alarm is located in the building. |

The basis for tne instrument groupings in Table 3.3.2-1 is as
follows:

a. Process monitoring addressed elsewhere in the Technical
Specifications, as incicated celow, is not included in Table
3.3.2-1. The crocess monitoring in FSAR Table 7.3-2 is |

,m addressed in the followinc manner *-
> >
'

1. Table 3.3.2-1 includes the steam / water cump tank
monitors and PCRV relief valve oicing monitor, which are
not accressed elsewnere in the Technical Specifications.

While FSAR Taoie 7.3-2 is titled Process anc Area Radiation |
*

Mo n i to ri r.; Systems. ne monitors are nerein functionally I

consicerec :: all be crocess monitors.

(.
'
'

-

_ _ _ _ _ _ _ _ _ _ . _ _
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j BASIS FOR SPECIFICATION LCO 3.3.2/SR 4.3.2 (Continued)

2. Radioactive gaseous effluent monitoring includes tne
following, for which requirements are given in

Specification 8.1.1. This includes control room
ventilation system recirculation control on high
radiation (FSAR Section 7.3.5.2),

a) Ventilation exhaust monitors - RT-7324-1,-2,
RT-7325-1,-2,
RT-73437-1,-2,
RT-4801, RT-4802,
RT-4803

RT-6314-1,-2b) Gas waste header exnaust -

c) Seconcary coolant air ejector- RT-31193

3. Radioactive liouid effluent monitoring includes tre
following, for whicn tne requirements are given in
Specific tion 8.1.2 and Scecification 8.1.3.

a) Radioactive licuid waste RT-6212, RT-6213-

disenarge

O b) Gas waste compressor cocling - RT-56211,
w/ activity RT-46212 1

4 The seconcary coolant reheat steam piping monitors
( RT-93250-10,-11; R;-93251-10,-11; and RT-93252-10,-111
are incilmed as part of the PPS loop shutdowr,
(Specification 3.3.1).

5. The reheater / steam generator interscace process monitors
(RT-2263 and RT-2264) nave recuirements as specified in
Specification 3.6.1.5.

c. The accicent moni to ri n g instruments incluced in
Table 3.3.2-1 involve the high range reactor cuilding
radiation monitor (RT-93150-14), tne reactor plant exnaust
filter monitor (RT-93251-1), and the criticality alarm for
the new fuei storage builcing.

The ACTICN statements are consistent for comparable
instrumentation in :ne LWR Standard Technical Specifications.

The SURVE!LLANCE INTERVAL specifiec for CHANNEL CHECK, CHANNEL
FUNCTICNAL TEST. anc CHANNEL CALIBRATICN conform to incustry
cractice anc ne SURVE!LLANCE INTERVALS given in the Stancard
Tecnnical Soecifications for LWRs and are therefore consicered
acecuate to ensure tre procer coeration of these cetectors.,

/ \

)>
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) INSTRUMENTATION
a

3/4.3.2 MONITORING INSTRUMENTATION

SEISMIC INSTRUMENTATION

LIMITING CONDITIONS FOR OPERATION
=

3.3.2.3 The seismic monitoring instrumentation shown in Table
3.3.2-2 shall be OPERABLE.

APPLICABILITY: At all times

ACTION:

a. With tne number of OPERABLE seismic monitoring
instruments less than the minimum instruments OPERABLE
requirement for more than 30 days, prepare and submit
a Special Report to the Commission pursuant to
Specification 6.9.2 within the next 10 days outlining
tne cause of the malfunction and the plans for
restoring the instrument (s) t: OPERABLE status,

g
Q b. The orovisions of Specifications 3.0.3 and 3.0.4 are

not apolicable.

SURVEILLANCE RECUIREMENTS

4.3.2.3.1 Each of the seismic monitoring instruments shall oe
cemonstrated OPERABLE by the performance of the CHANNEL
CHECK, CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST
operations at the frequencies snown in Table 4.3.2-2.

4.3.2.3.2 Following a seismic event, all of the actuated seismic |
monitoring instruments shall ce restored to CPERABLE
status within 24 hours and the calibration of the vertical
seismic triggers snall be checked via a CHANNEL FUNCTIONAL
TEST witnin 5 days following tne seismic event. For all
seismic instruments found out of calioration, a CHANNEL I

CALIBRATION snail be cerformed witnin 30 days following j
tne seismic event. Data snall De retrieve 0 from actuated
instruments anc analyzed to cetermine the magnituce of the
vibratory ground motion. Upon the actuation of a seismic
monitoring instrument cue to a seismic event, a Special

i

Report shall te prepared and submitted to the Commission
') pursuant to Soecification 6.9.2 within 14 days describing

'

tne magnitude, frecuency spectrum, and resultant effect
upon unit features important to safety.

I
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'

T_ABLE 3.3.2-2

SEISMIC MONITORING INSTRUMENTATION

MINIMUM
INSTRUMENTS AND MEASUREMENT INSTRUMENTS
SENSOR LOCATIONS SETPOINT RANGE CPERABLE

1. Triaxial Time-History 2
Accelerographs and
Vertical Seismic
Triggers

a. PCRV Support Ring" 5 0.015g 0 to Ig I

b. Top of PCRV* $ 0.015g 0 to lg I

c. Visitors Center 5 0.015; O to lg |

2. Seisuscoces 2

a. PCRV Supoort Ring N/A

b. Top of PCRV N/A

c. Visitors Centea N/A

l

* Witn control roem alar-

- - -- , , ,-, -
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O TABLE 4.3.2-2
L/

SEISMIC MONITORING INSTRUMENTATION SURVEILLANCE REQUIREYENTS

CHANNEL
CHANNEL CHANNEL FUNCTIONAL

INSTRUYENTS AND SENSOR LOCATIONS CHECK CALIBRATION TEST

1. Triaxial Time-History
Accelerographs anc
Vertical Seismic
Triggers

a. PCRV Succort Ring ** Q* R SA

b. Top of PCRVa* 0* R SA

c. Visitors Center Q* R SA

2. Seismoscopes

a. PCRV Support Ring M R N/A

o. Too of PCRV Q R N/A

c. Visitors Center M R N/A

O
'

* Except seismic trigge-

With control r:0m alarms
|

.- _ ._ _ _ _ _ _ . .._ . - -_ _ __ _-_ - _._ - _ _ _ _ __
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) BASIS FOR SPECIFICATION LCO 3.3.2.3/SR 4.3.2.3

The OPERABILITY of the seismic instrumentation ensures that
sufficient capability is available to determine the magnituce of
a seismic event, the response of the facility, and to sound an
alarm in the event tnat a disturoance greater tnan tne setooint
is experiencec. Inis capability permits comparison of the
measured response to that used in the design basis for the
facility to cetermine if reactor shutcown or inspection is
necessary pursuant to FSAR Section 7.3.9 and the plant |
emergency procecures.

The nominal setpoint for the vertical seismic triggers is 0.01g
versus the 0.015g setpoint in Table 3.3.2-2, to reflect i
instrumentation calibration tolerances.

Tne ACTION statements and SURVEILLANCE INTERVALS specified for I
testing and calibration of the seismic instrumentation are
consistent with tne Stancard Technical Specifications for LWR's
and industry practice and are, tnerefore, considered adequate to
ensure the instruments operate as intended.

A CHANNEL CHECK will be perfornec once per 92 days to verify the
OPERASILITY of the battery pack and charger. The .ime-histo v
accelerograohs including seismic triggers are sent to ti^
manufacturer for calieration on an 13-month cycle (in accordance

(l with the manufacturer's recommencation). The calicration of the
seismic triggers is acci+:enally verified on-site. This on-site
calicration verifiestion will also te performed following
seismic events which cause the seismic triggers to De actuated. |
Seismic triggers so cetermined to be out of calicration will be
sent to tne manuf..turer for CHANNEL CALIERATICN. All other
seismic monitoring instrumentation found out of calibration can
be :alibrated on-site. 1

The seismoscopes are smoked glass cevices wnerein vibration
causes a needle to etch a trace in the smoked glass. A CHANNEL
CHECK consists of shining a flasnlignt tnrougn a viewing port to
see if the device has been a c t ua t e c' . For readily a::essible
seismoscopes, tnis is performec monthly. The less accessible
seismoscope on top of the PCRV is checkec ouarterly.

The Soecial Report recuired in Soe:itication 4.3.2.3.2 to be
submitted to tne Commission following a seismic event does not
in: luce resconse spectra cata. Response spectrum data, wnen
cee ec necessary, will Oe ODtainec Dy off-site digiti:ation of
the film cata drom tre a::elerograons, anc suosequent cata
recu tion wnien recaires several weeks. Inclucec in tnis report

will Oe tne resultant effect of the seismic event on the Class !
structures, systems, anc components as listec in FSAR

_ Table 1.4-1. I

\
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) INSTRUMENTATION

3/4.3.2 MONITORING INSTRUYENTATION

METEOROLOGICAL INSTRUMENTATICN

LIMITING CCNDITION FOR OPERATICN

3.3.2.4 The meteorological monitoring instrumentation channels shown
in Table 3.3.2-3 shall be OPERABLE.

APPLICABILITY At al'1 times

ACTION:

a. With the numcer of OPERABLE meteorological monitoring
chanc.els less than the minimum OPERABLE requirement for
more than 7 days, prepare and submit a Special Report to
the Commission pursuant to Specification 6.9.2 within
the next 10 cays outlining the Cause of the malfunction
and the plans for restoring the Channel (s) to CPERABLE

(~~T status.
( !

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

SURVEILLANCE REQUIREYENTS

4.3.2.4 TN matcorological monitoring instrumentation cnannels
recuirec in Table 3.3.2-3, snall be cemonstratec CPERABLE by
the performance of the CHANNEL CHECK and CHANNEL CALIBRATICN |
at the freauencies snewn in Taole 4.3.2-3. I

|
|

'"%

( )

_ _ _ _
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TABLE 3.3.2-3
METEOROLOGICAL MONITORING INSTRUMENTATION

MINIMUM
INSTRUMENT OPERABLE

1. Wind Speed

a. Primary Tower - 10 meters 1*

b. Primary Tower - 53 meters 1

2. Winc Direction

a. Primary Tower 10 meters 1*-

b. Primary Tower - 5B meters 1

3. Delta Temperature

a. Primary Tower - 10/53 meters 1

OU

\

l

I

i

* The NCAA 1C m.eter toner may ( usec a an acceptable | ,

alterrate chanrel for tnese parameters. |
|
|
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(} TABLE 4.3.2-3

METECROLCGICAL MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMEET$

CHANNEL CHANNEL
INSTRUYENT CHECK CALIBRATION

1. Wine Speed

a. Primary Toner - 10 meters O SA

b. NCAA 10 Meter Tower - 10 meters O' SA

c. Primary Tower - 53 meters O SA

2. Wind Direction

a. Primary Toner - 10 meters O SA

b. NCAA 10 Meter Tower - 10 meters 0* SA

c. Primary Tcner - 53 meters O SA

3. Delta Temperature

(
a. Primary Tener - 10/53 meters O SA

!

l

i

* ine caily CHANNEL |mECK only nas to e cerformac wnen tne NCAA 10
meter tener is usec as an alternate cnannel .

_ _ _ _ _
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. BASIS FOR SPECIFICATION LCO 3.3.2.4/SR 4.3.2.4
v

The OPERABILITY of the meteorological instrumentation ensures
that sufficient meteorological data is available for estimating
potential radiation doses to the public as a result of routine
or accidental releases of radioactive materials to tne
atmo>pnere. This instrumentation provides tne capability to
evaluate tne need for initiating proper protective measures to
protect tne nealth and safety of the public, and reflects the
guidance given in Proposed Revision i to Regulatory Guide 1.23,
"Meteorological Programs in Support of Nuclear Power Plants".
Septemoer 1980.

|

Two meterological towers are installed approximately one-nalf
j mile north of the olant. The primary tower is 60 meters hign
| and an alternate tower that provides data for the National
I Oceanic and Atmospneric Administration (NOAA 10 meter tower) is
| 10 meters nign. Tne primary data for accident release dose
! assessment calculations utilizes wind speed at 10 meters, wind
| direction at 10 meters and delta temperature between 10 and 53
! meters (for atmosoheric stability). The remaining measurements
| serve as backups. The NOAA 10 meter tower may be used to meet

tne minimum OPERABLE channel recuirement as snown on
Table 3.3.2-3. CHANNEL CHECK and CHANNEL CALIBRATION
frecuencies applicable to the NOAA 10 meter tower are listed on

<w Table 4.3.2-3.
('')

Tne ACTICN statement is consistent for comparable
instrumentation in tne LWR stancarc Tecrnical Specifications.

The SURVEILLANCE INTERVALS soecified for testing anc calibration I
of the meteorological instrumentation ensure instrumentation
CPERABILITY and are consistent with nuclear plant practice anc
recom?endations given in Procosed Revision 1 to Regulatory
Guice 1.23. |

l

|
,

r-

'!
-
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) INSTRUMENTATION

3/4.3.2 MONITORING INSTRUMENTATION

FIRE DETECTION AND ALARM SYSTEM

LIMITING CCND! TION FOR CPERAT!ON _ __

3.3.2.5 ine fire cetection instrumentation for each fire detection
area shown in Table 3.3.2-4 shall be OPERABLE.

APPLICABILITY: At all times

ACTION: With tne numoer of OPERABLE fire cetection instrument (s)
for a fire cetection area les, than the minimum number
CPERABLE re:virement of Table 3.3.2-4:

a. Within i hour establish a fire watch patrol to
inspect tne area (s) with the inoperable instrument (s)
at least once cer hour,

73
() b. Restore the inoperable instrument (s) to OPERAELE

status within 14 days, or in lieu of any other report
recuired by Specification 6.9.1, precare and submit a
Special Report to the Commission pursuant to

See: 1fication 6.9.2 witnin the next 30 cays outlining
the action taken, the cause of the inoperablility and
tre clans and senedule for restoring tne
instrument (s) to CPERAELE status, and

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

SURVEILLANCE REQUIREMENTS

1

4.3.2.5.1 Ea n of tre recuired fire detection instruments listed in
Ta:le 3.3.:.4 anfen are acnessible curing clant coeration I
snall ce cem:nstrated OPERABLE at least once cer 6 montns
cy cerforman:e of a CWANNEL FUNCTIONAL TEST. Fire
cetectors ani:n are not accessible curing plant operation

ishall te Oe onstrated C?ERAELE by the performance of a
|

CHANNEL FUNCTICNAL TEST curing eacn SHUT 00WN exceeding 24
|

( 'y nours unless perfor ed in the previous 6 months.
|( -

i

. _ _ _ _ _ _ _ _ .
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( ') PECIFICATION SR 4.3.2.5 (Continued)
\_J

'

4.3.2.5.2 The fire detection supervised circuits associated with the
detector alarms of each of tne required fire detection
instruments listed in Table 3.3.2-4 shall be demonstrated
C.PERASLE Sy performance of a CHANNEL FUNCTIONAL TEST at
least once per 6 months,

4.3.2.5.3 Tne non-sucervised circuits associated with Cetector
alarms cetween tne instruments and the control room shall
be demonstrated OPERABLE ey performance of a CHANNEL
FUNCTIONAL TEST at least once per 31 days.

.

CJ

O
C/
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( ; TABLE 3.3.2-4
v

FIRE CETECTION INSTRUMENTS

TOTAL NUMBER MINIMUM
INSTRUMENT OF INSTRUMENTS

LOCAT!CN INSTRtvENTS OPERABLE (Note 3)

1. Control Room 6 4

2. Auxiliary Electri: Rocm 6 4 (Note 1)
Return Air Duct 1 1

3. 480 V Swit:ngear Room 6 4 (Note 1)

4. Reactor Sieg "J" ' Wall:
Elevation 4756 to 4791 4 2
Elevation 4791 to 4829 4 2
Elevation 4529 to 4549 2 1

Elevation 4549 to 4331 2 1

q 5. Tureine Bic; "G" ' Wall:
(U Elevation 4791 to 4311 2 1

Elevation 4S11 to 4E29 2 1

6. Refueling Ficor HVAC intake i 1

7 React Suilding HVA 10 6
Return Air D. cts

3. Building 10
Sait:ngear ;c:m & Groun: Level 6 4 (Note 1)
Ground Level Uncer Ye::anine 5 4 (Note 1)
Battery Rocm 2 1 (Note 1)

9. Battery Recm Exnaust Du:ts 2 1
1

10. Hydrauli Valve Area (Level 6) 6 4
|

11. Hycraulic Ec ee Unit (Level 1) 3 (Note 2) 1 Smoke or
1 011 Mist

Detector
per Unit

bV See f::trate exoiaratice en felicoing page.
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TABLE 3.3.2-4 (Continued)

TOTAL NUMBER MINIMUM
INSTRUvENT OF INSTRUMENTS

LC0ATION INSTRUVENTS OPERABLE (Note 3)

12. Turoine Plant M;C2 & MCC3 2 1

13. Service Water Pumo Building 2 1

14. Cir:ulating Water .Yakevo 2 1

Pum: Suilcing

15. Reactor Plant Exnaust Filter:
Filter lA 3 2 (Notes 1,4)
Filter 15 3 2 (N0tes 1,4)
Filter 10 3 2 (Notes 1,4)

16. Diesel Genera:Or Reces:
Room 1A 2 1 (Notes 1,4)
Room 18 2 1 (Notes 1.4)

\

Notes:

1. Cetector( s ) aut: atically actuate fire sa:Oression syster(s).

; 2. lacia:es one oil mist cete:::r wni:n samples fr:m : tr
nycraulic ;;.ea u is.ad

3. Smo(e cete:t:rs, aniess 0 rerwise indicatec.

4 heat cetectors.

!

. _ - - - - ,_ ..-- ... . . . , - . _ - - _ .. _ . _ . . . - _ . , - - - _ - _ . - , - - - - - . _ . . . . _ , . - , _ _ . - . - . - _ -
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[ ') BASIS FOR SPECIFICATION LCO 3.3.2.5/SR 4.3.2.5 _

OPERABILITY of tne fire detection instrumentation ensures that
adequate warning capability is available for the prompt

detection of fires. This capacility is recuired in orcer to
detect and locate fires in their early stages. Promet cetection
of fires will recu:e the potential for camage to safety-related
eauicment and is an integral element in tne overall facility
Fire Protection Program.

In the event that a portion of the fire cetection
instrumentation is inoceraDie, the establisnment of frequent
fire watch patrols in the af#ected areas is required to provice
cete; tion capability until tne inoperacle instrumentation is
res'.ored to CDERABLE.

Tne smoke cetection anc alarm systems provida detection ar-
alarm cacaDility for tne control room, auxiliary electri
equiement ro m, the 480 volt switen gear room, tne CCNGESTE.
CABLE AREAS located at the "G" and "J" walls, selected r e a c to'-
building HVAC return air cu:ts, anc sel teted safety-related
equipment items.

Smoke dete: tion will automatically initiate operation of the
Halon fire su oression system in the auxiliary ele:tric -oem,
the 450 volt switen gear room, or cuil:ing 10's safety-relate: |(97

j coui ment areas.

Heat sensors associatec with the 95: tor building ennaust
tilters anc ciesel generator rooms wil' autcmatically initiate
operation of water spray anc :aroon cioside su;;ression systems,
resse: \vely.

Tne :i rr Ha:ards Analysis cated Novemce- 13, 1973 (P-72122)
forms tre tasts for installation of fire :ete: tors.

Tne SURVEILLANCE INTERVAL s:ecifie: for tnis instrurentation is
consistent -ith incustry cracti:e for this type of eauipment and
ensures crocer coeration in the event of a fire.

g
! N

! !
.m
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() INSTRUMENTATION

3/4.3.2 MCNITORING INSTRUYENTATION

CHLORINE DETECTION AND ALARM SYSTEM

Q $ 7!NG CONDITICN FOR OPERATION ,

3.3.2.6 The Cnlorine detection and alarm system shall be CPERABLE,
with a setcoint adjusted to alarm at a chlorine
concentration of 5 ppm or less.

APPLICABILITY: At all t i .? e s , wnen chlorine gas is onsite for the I

purpose of chlorination. 1

ACTICH

a. With either the detection or alarm system inoperable:

2 Restore the system to CPERABLE status within 24
. . ,

hours, or

2. Close tne chlorine b0ttle discharge valves, except
curing cnlorination. During chlorination, patrol the |
area once every 2 hours. I

b. The provisions of Specification 3.0.A are not applicable.

SURVEILLtNCE RECUIREVENTS

|

4.3.2.6 The chierine detection an alarm system shall be
cemonstrated CPERaELE oy:

|

a. At least once per E4 hours, by performing a CHANNEL
CHEC(,

1

:. At least once cer 31 cays, :y cerforming a CHANNEL
FUNTICNAL TEST, an

c. At least once per 15 months, by performing a CHANNEL
CALIERATICN.

yj

- _ _ _ _ _ _ _ _ _ - . _ _



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

h fAmendment No,
Page 3/4 3-61

,

MAY 2 5 988)

('\(.,,) : BASIS FOR SPECIFICATION LCO 3.3.2.6/SR 4.3.2.6 l

The OPERABILITY of the chlorine detect' ion and. alarm system
ensures the capability to detect an accidental. chlorine release
and alert control room personnel so that protective' actions'may
be initiated to maintain control room habitability.

Isolating the chlorine bottle discharge.by closing the discharge
valves, and patroling the . area once every 2 hours during [
chlorination, will prevent an inadvertant release of chlorine if
the chlorine detection and alarm system is inoperable.

The SURVEILLANCE INTERVAL specified for this instrumentation is

consistent with U4R Standard Technical Specifications and
.

ensures proper operation in the event of an accidental chlorine
release.

..
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INSTRUMENTATION

3/4.3.2 MONITORING INSTRUMENTATION

POWER-TO-FLOW RATIO MONITORING | .

|
|LIMITING CONDITION FOR OPERATION

3.3.2.7 The POWER-TO-FLOW RATIO measurement system and recording
instrumentation shall be OPERABLE.

APPLICABILITY; POWER and LOW POWER *

ACTION: With the above required 1.nstrumentation inoperable:

a. Within 12 hours provide.a backup means of recording data
for computing tne POWER-TO-FLOW RATIO, and restore the
normal means of recording to OPERABLE status within 7
days, or

b. Be in a condition at which the specification does not
apply w' thin the next 12 hours.

c. The provisions of Specification 3.0.4 are not applicable
. provided a backup means of recording data is in service

for computing the POWER-TO-FLOW RATIO.

SURVEILLANCE REQUIREMENTS

4.3.2.7 The POWER-TO-FLOW RATIO measurement system and recording |
instrumentation shall be demonstrated OPERABLE:

a. At least once per 24 hours by performance of a CHANNEL
CHECK,

b. At least once per REFUELING CYCLE by performaace of a
CHANNEL CALIBRATION.

OV * Applicable only above 15% RATED THERMAL POWER.

.

. . - - - .
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BASIS FOR SPECIFICATION LCO 3.3.2.7/SR 4.3.2.7

The POWER-TO-FLOW RATIO measurement system and recording
instrumentation (XMS-11262-1 through XMS-11262-15, and XR-11262)
provides an indication of the balance between the heat
generation and removal within the primary solant system. The
POWER-TO-FLOW RATIO measurement system includes unique
components, is not safety-related (not PPS, Class I, nor safe
shutdown), and does not initiate any automatic protective system
or control system actions.

The OPERABILITY of the instrumentation ensures that sufficient I
capability is available to determine the magnitude of a
transient event affecting the POWER-TO-FLOW RATIO. This
capability permits a post-transient computer calculation or
manual computation of the integrated time of the measured POWER-
T0-FLOW RATIO transient and comparison with the allowable
integrated time limits in Specification 2.1.1.

The Data Logger can provide backup for the strip-chart recorder
when the strip-chart recorder is out of service. However, long-
term operation with tne Data Logger as the only POWER-TO-FLOW
RATIO recorder is not desirable because the Data Logger is not
controlled under the Technical Specifications. A 7 day ACTION
time is acceptable for an inoperable POWER-TO-FLOW RATIO

O measurement system due to the availability of a backup
'

means of monitoring the POWER-TO-FLOW RATIO and the fact that
no automatic actions are initiated by the measurement system.
Other parameters such as power, flow, temperatures, etc. are
continuously monitored and will provide early indications of
potential problems.

Operation for 12 hours without a means of recording data for
computing the POWER-TO-FLOW RATIO is acceptable, since 12 hours
of of operation at a POWER-TO-FLOW RATIO as abnormally high as
1.4 is acceptable, per Figure 2.1.1-1.

Verifying that the POWER-TO-FLOW RATIO is recorded on a daily |
basis during operation above 15% RATED THERMAL POWER is adequate
to ensure the instrument is recording properly. In addition,
any change in reactor power level should produce a change in the
POWER-TO-FLOW RATIO indication. A CHANNEL CHECK daily, and
CHANNEL CALIBRATION of the instrumentation on a once per-
REFUELING CYCLE basis, is acceptable by industry standards for
this type of equicment.

,
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BASIS FOR SPECIFICATION LC0~3.3.2/SR 4.3.2 (Continued)

Applicability is limited to power levels above 15% RATED THERMAL
POWER,' in tnat the POWER-TO-FLOW RATIO recorder is only required
in the range of 154 .to 100*o power to ensure compliance with
Speci . cation 2.1.1. Specification 3.2.4 Core Inlet Orifice'

-Valves / Minimum Helium Flow, applies to power levels below 15%,
where core temperatures are lower, and the POWER-TO-FLOW-RATIO
recorder is not required.

.
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g INSTRUMENTATION

3/4.3.2 MONITORING INSTRUMENTATION

CORE REGION OUTLET THERMOCOUPLES

-LIMITING CONDITION FOR OPERATION

3.3.2.8 At least two thermocouples for each INDIVIDUAL REFUELING
REGION OUTLET TEMPERATURE indication shall be OPERABLE.

APPLICABILITY: POWER, LOW POWER, and STARTUP

ACTION:

a. With only one thermocouple OPERABLE in any region,
operation may continue provided that within 24 hours a
spare thermocouple is made OPERABLE within the refueling
region, and can be monitored locally or in the control
room.

b. With both of the thermocouples inoperable in any region:'

,

1. Restore at least one thermocouple to OPERABLE status '

witnin one hour, or

2. Maintain the power and coolant flow in that region
constant, and restore at least one thermocouple to
OPERABLE status within 24 hours, or

3. Be in at least SHUT 00WN within the next 24 hours.

c. The provisions of Specification 3.0.4 are not applicable
for 7 days after reaching 2% RATED THERMAL POWER, to

allow CHANNEL CALIBRATION.

|

i
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SURVEILLANCE REQUIREMENTS

4.3.2.8 Each core region outlet thermocouple shall be demonstrated
OPERABLE:

a. At least once per 24 hours by performing a CHANNEL
CHECK,

b. At least once per. 92 days by performing a-CHANNEL
FUNCTIONAL TEST on the high temperature alarm, and

c. At least once per 18 months with the reactor power
greater than 2*o RATED THERMAL POWER and ~ stable core
temperatures, by performing a CHANNEL CALIBRATION, The
provisiens of Specification 4.0.4 are not applicable for
7 days af ter reaching 2*4 RATED THERMAL POWER.

.

O
.

!

O ,

|

- . - . . , . . . . . . _ . . _ . . _ . . _ . . . . . . . . . . . - - - . . _ , . . _ . . . . _ _ _ . . _ . _ . . . , . . . _ . . ~ _ _ _ . , _ _ . . - . . ~ . _ . . _ . - - . _ _ _



@dy;t";; DRAFT,

NAY 2 51988

O BASIS FOR SPECIFICATION LC0 3.3.2.8/SR 4.3.2.8v
The region outlet temperatures are determined by the region
outlet thermocouples. These thermocouple moasurements form the
basis for adjusting the region flow orifices, and thus, the
coolant flow through each refueling region. Together with the
overall PRIMARY COOLANT FLOW, overall core power, orifice |
position, and control rod indicators they are used to ensure
acceptable fuel temperatures during power _ operations. A |
complete description of the temperature measuring system as well
as a discussion of the impact that failures within that system
have on fuel temperatures is given in FSAR Section 3.6.7.

There are four independent thermocouples for each refueling
region, each of which is capable of being used for temperature
measurements. Two thermocouples provide simultaneous readouts.
in the control room and two are available as spares that can be
made readable either locally or in the control room.

Any failure of the temperature measuring system is of little
consequence, provided the status of the core power distibution
or the core flow distribution is not changed. Short-term
cnanges in the core power distribution can only be obtained by
cower level changes and/or anticipated or accidental control rod
movement. Flow distribution changes can only be caused by

n changes in the orifice position. With the loss of all
Q thermocouple readings from single regions or the total core,

analytical data, as well as operating experience gained during
power operation, are available to evaluate the power |distribution in the reactor for a period of days, if the power
level is not changed and control rod movements are kept to a
minimum.

The complete loss of all temperature indication from a single
region is highly improbable. Failure of one of these
thermocouples leaves the coerator the same flexibility for
reactor operation as he has with both thermocouples operating
and only temporarily recutes the reliability of the measurement.
Therefore the specified ACTIONS and ACTION tines within this
specification are acceptable.

|
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BASIS FOR SPECIFICATION LCO 3.3.2/SR 4.3.2 (Continued)__

Long term thermocouple drift is estimated to be less than or
equal to 15 degrees F per year. This drift was included in the
measurement uncertainty of plus or minus 50 degrees F used to,

establish Specification 3.2.2. With 'this measurement
uncertainty, a root mean square difference of greater than or-

equal to plus or minus 75 degrees F would be an indication of a
faulty measurement. Daily CHANNEL CHECKS and an 18 montn
CHANNEL CALIBRATION are considered adequate since the expected
drift in calibration is small and has beer. included in
establishing Specification 3.2.2 (FSAR Section 7.3.5). The
CHANNEL CALIBRATION is performed by locating r calibrated
thermocouple within a calibration well of an outlet Coolant
thermometer assembly adjacent to the permanently installed
thermocouple of any region covered by that assembly.
Consequently, it can require up to 7 days for completion. In
addition, the reactor power shall be greater than 2% with the
core temperature stable (thermal equilibrium), so that the
calibration is performed at near normal operating temperatures.

Each INDIVIOUAL REFUELING REGION OUTLET TEMPERATURE is equipped
with an audible and visual high temperature alarm (FSAR Sections
7.3.3 and 3.6.7). A quarterly CHANNEL FUNCTIONAL TEST of this
abnormal alarm is considered adequate since actual conformance
with the temperature limits of Specification 3.2.2 is
accomplished utilizing temperature incications on both the
control panel and Data Logger. This test will be performed by
manually adjusting the setpoint to actuate the alarm.

(v
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INSTRUMENTATION

3/4.3.3 THREE ROOM CONTROL COMPLEX TEMPERATURE MONITORING

!

LIMITING CONDITION FOR OPERATION

3.3.3 The temoerature of the control room, auxiliary electric
equipment room, and the 480 volt switchgear room (the THREE
ROOM CONTROL COMPLEX) shall not exceed 115 degrees F. |

APPLICABILITY: At all times

ACTION: With one o r' more of the above areas in the THREE ROOM
CONTROL COMPLEX exceeding 115 cegrees F:

a. For more than 8 hours, prepare and submit a Special
-Report to the Commission pursuant to Specification
6.9.2 within thesnext-30 days providing a record of
the amount by which and the cumulative time the
temperature in the affected area exceeded its limit

/"'s and an analysis to demonstrate the continued
V OPERABILITY of the affected equipment.

b. By more than 30 degrees F, in addition to the Special
Reoort required above, within 4 hours either restore
the area to within its temperature limit or declare
the equipment in tne area inoperable.

SURVEILLANCE REQUIREMENTS

4.3.3 At least once per 24 hours, the temoerature in each of the
above areas shall be cetermined not to exceed 115 degrees F. |

-
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BASIS FOR SPECIFICATION LCO 3.3.3/SR 4.3.3

.The limiting temperatures in the THREE ROOM CONTROL COMPLEX are
i

established to ensure no overtemperature condition exists which
could cause damage to essential instrumentation and control l

equioment. Satisfactory operation of safety-related control and !
electrical equipment. located in the THREE ROOM CONTROL COMPLEX |

for temperatures up to 120 degrees F is discussed in FSAR
,

Section 7.4.1.

Exposure to excessive temoeratures may degrade equipment and may !
cause a loss of its OPERABILITY. The temperature limits include.
an allowance for instrument error of 5 degrees F.

The ACTION statements are consistent for comparable I
instrumentation in the LWR. standard Technical Specifications. . |

The SURVEILLANCE INTERVAL specified ensures adequate monitoring
of. temperatures in tne cesignated plant areas,

;

i

f
..

I
1

0

_



Amendment No

DRAFTPage 3,4 4-1

MAY 2 51988
f'NQ PRIMARY COOLANT SYSTEM

3/4.4.1 PRIMARY COOLANT LOOPS AND COOLANT CIRCULATION

ABOVE 5?; POWER

LIMITING CONDITION FOR OPERATION

3.4.1.1 Two primary coolant loops shall be in operation and
circulating primary coolant, eacn with:

a. Both the steam generator economizer-evaporator-
superheater (EES) section and the reheater section
operating (each section includes six modules), and

b. At least the minimum number of helium circulators
operating to meet power level requirements as follows:

PERCENT RATED THERMAL MINIMUM NUMBER OF
POWER HELIUM CIRCULATORS

O) Greater than 50?4 2 in each loop
A._ Greater than 5?6 but less 1 in each loop

than or equal to 50?;

APPLICA5ILITY: PCWER and LOW PlWCR

ACTION:

a. With only one primary coo',Pt loop in operation, restore
both loops to coerating' status thin 12 hours or be in-"

at least STARTUP within the next 24 hours.

b. With only one operating nelium circulator in either
loop, recuce reactor cower to at least 50?; RATED THERMAL
POWER within 30 minutes.

c. With one steam generator section not operating in either
crimary coolant loop, restore all steam generator
sections to coerating status within 12 hours or be in at
least STARTUP witnin tne next 24 hours.

.

1
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SPECIFICATION LC0 3.4.1.1 (Continued)

d. With no primary coolant locos in operation,-be in at
least SHUTOOWN.within 10 minutes and restore forced
circulation witn at least one circulator in at least one
loop within 90 minutes, or depressurize the PCRV in I

|accordance with the acolicable requirement below. If
'

forcec circulation is restored'within 5 hours of initial
loss, cepressurization may be discontinued. ;

1. For reactor THERMAL POWER ecual to or greater than
2 5', prior to SHUTOOWN, depressurize per Figure
3.4.1-1.

2. For reactor THERMAL POWER less than 25% prior to
SHUT 00WN, depressurize per Figure 3.4.1-2.

3. Witn the reactor already SHUT 00WN, depressurize per l

Figure 3.4.1-3.

SURVEILLANCE REQUIREMENTS

4.4.1.1 At least once oer 12 hours. One above required primary
coolant eouioment snail ce verifiec to ce in operation and
circulating crimary coolant.

I

O
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PRIMARY COOLANT SYSTEM

3/4.4.1 PRIMARY COOLANT LOOPS AND COOLANT CIRCULATION
1

5'; POWER AND BELOW |

|

LIMITI"G CONDITION FOR ODERATION

3.4.1.2 At least one primary coolant loop shall be in operation and
circulating primary coolant, with at least:

a. One nelium circulator operating, and I

b. One steam generator section operating, either tne i

economizer-evaporator-superheater (EES) or the reneater. |

APPLICABILITY: STARTUP*, SHUTC0WN*, and REFUELING *

ACTION: a. With no operating primary. coolant loops, be in at least |
SHUTCOWN witnin 10 minutes and suspend all operations
involving CORE ALTERATI0! or control rod movementsq resulting in positive reactivity enanges, and,

Q);

b. Initiate PCRV deoressuri:ation in accordance with tne |time specified in Figures 3.4.1-2 or 3.4.1-3, as
applicaole.

SURVEILLANCE REQUIREMENTS

4.4.1.2 At least once per 12 nours. tne above reouired primary
coolant ecuiceent snall be verified to be in operation and
circulating primary coolant.

* Whenever CALCULATED EULK CORE TEMPERATURE is greater tnan 760
cegrees F.

O
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m
('u) BASIS FOR SPECIFICATIONS LCO 3.4.1.1/SR 4.4.1.1 AND

LCO 3.4.1.2/!R 4.4.1.2 .

This specification assures forced circulation of primary
coolant. In POWER and LOW POWER, both loops with both steam
generator sections (reheater and EES) are recuired to be
operating and at least one helium circulator in each loop,

the power level, is required to be operating.cepending on
Two-loop -operation is recuired to protect the steam
generator's internal comoonents from overheating (FSAR
Section 4.3.5.2). Single loos operation is permitted only
long enougn to reduce powe- in an orderly manner as required
for recovery of tne shutdown loop or to be below 5% power.
(FSAR Section 4.3.4).

Specification 3/4.4.1.1 is applicable at power levels above
5% power. Below 5'. power, single loop operation is
acceptable. Also, as long as tne CALCULATED BULK CORE
TEMPERATURE remains below 760 cegrees F (as determined per
Specification 3.0.5), forced circulation is not required and
may be interrupted as necessary. |

At least two circulators (one in each loop) are required
below 50% cower, consistent with the operating guidelines
provided in :ne circulator vendor's Operating and

D Maintenance Manual. Also, if both circulators in a loop
V TRIP, oower is automatically reducec to about 50%. A single

circulator TRIP results in a power -eduction to about 50%
power for conservatism. Tne requirements of Specification
3.4.1.1.b represent a oower restriction, not a circulator
restriction; i.e., tnere may be four operating circulators
below 50'. power.

The equipment that is used to provice forced circulation oer
this soecification is also included in Specifications
3/4.5.1 and 3/4.5.3. The distinction cetween these
specifications is that Soecification 3.4.1 can ce met using
normal operating systems (normal feecwater to tne EES
sections, cold reneat to tne reneaters, and steam to tne
circulator turoines), wnere Specifications 3.5.1 and 3.5.3
requira SAFE SHUTCCWN COOLING capabili*.ies ( fi rewa te r
througn :ne emergency condensate anc emergency feedwater
headers to the EES sections, firewater tnrougn the emergency
condensate neacer to tne reneaters, and coosted firewater to

the circulator water turoines).

Thirty minutes are allowed for a oower reduction to oelow 50
percent if a circulator is lost, to allow ne coerators to
confirm ne automatic cctions of tne PLANT PROTECTIVE
SYSTEM. See :SAR Section 7.1.2.6.

,
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/n BASIS FOR SPECIFICATIONS LCO 3.4.1.1/SR 4.4.1.1 AND LCOk} 3.4.1.2/SR 4.4.1.2 (Continued)

Deoressurization

In the unlikely event that all forced circulation is lost
for 90 minutes, the PCRV is depressurized to reduce the
density of the primary coolant and thereby recuce.tne heat
transfer to the Liner Cooling System. This action'is taken
to maintain PCRV liner integrity, as discussed in FSAR
Sections 14.10.3.1, 0.1.1.1, and 0.1.2.1.2. Start of |'
cepressurization is -initiated as a function of prior power
levels, with 2 nours from 100% RATED THERMAL POWER being the
most limiting case. Ooerators will continue attemots to
restore forced circulation cooling until 5 hours after the
loss of forced circulation. (FSAR Section 0.2.5). Multiole
sources and flowcatns to establish forced convection cooling
using circulators makes required depressurization hignly
unlikely. Cooldown using forcea circulation cooldown is
oreferred to a depressurized cooldown with the PCRV liner
cooling system, since forced cooling is required to assure
prevention of fuel damage, depending on the plant power
level. Depressurization of the PCRV under extended loss of

forced circulation conditions is acceg:14shed by venting the
A reactor helium through a train of the helium purification

V system and the reactor ouilding vent stack filters to
atmosphere. Start of ceoressurization times from various
reactor oower concitions are delineated in Figures 3.4.1-1,
3.4.1-2, and 3.4.1-3 and are discussed in the FSAR Section
9.4.3.3 anc Accendix 0.

Specification 3.0.5 orovides the methodology and necessary
cata to determine tre accrocriate time interval to reach a
CALCULATED EULK CCRE TEMPERATURE of 760 cegrees F. If the
active core remains celow this temperature, which
corresoonds to the cesign maximum core inlet temperature,
tren tne cesign core inlet temoerature cannot ce exceeced
and there can be no camage to fuel or PCRV internal
components regardless of tne amount, including total
absence, or reversal, of primary coolant helium flow.

.
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( PRIMARY COOLANT
.L.

3/4.4.2 PRIMARY COOLANT ACTIVITY

LIMITING CCNDITICN FOR OPERATION

3.4.2 The primary coolant gaseous and plateout activity levels shall
be limited to:

a. 2.40 curies-MeV/lb at 15 minutes after samoling (product
of crimary coolant noble gas ceta plus gamma activity
times E-3AR),

c. 24 curies of COSE EQUIVALENT I-131 circulating in :ne
primary coolant,

c. 5000 . curies per loop of DOSE EQUIVALENT I-131 plateout
within the primary circuit, and

d. 140 curies per loop of cone dose eauivalent Sr-90 plateout |
witnin the primary circuit.

) APPLICABILITY: POWER, LCW POWER, and STARTU?

ACTION: Witn tne crimary coolant circulating gaseous activity
level exceeding Limit a or b aoove, or with tne plateout
activity level exceeding Limit c or d aoove, restore tne
primary coolant activity level to within tne acove limits
within 48 nours or be in at least SHUT 00WN within the next
12 nours.

,

Y
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SURVEILLANCE REQUIREMENTS(
4.4.2.1 The primary coolant gross gaseous activity level shall be j

examined at least once per 24 hours by:

a. Use of tne gross activity monitor (RT-9301), or

b. If the primary coolant gross activity monitor is |inoperable, oy coliceting and analyzing a primary coolant
sample.

4.4.2.2 The primary coolant gaseous and plateout activity levels
shall be determined to be within the limits of
Specification 3.4.2 as follows:

a. At least' once per 7 days, by collecting and analyzing a
grab samole of primary coolant. This grab sample analysis
snall be used to determine the following:

|
1. E-BAR (See Note 1),

2. Curies - MeV/lb,

3. Plateout curies of 00SE EQUIVALENT I-131,

j 4. An estimate of the circulating 00SE EQUIVALENT I-131,
and

5. An estimate of the total plateout Sr-90 activity
level.

b. If tne crimary coolant activity level reaches 25% of the
limits of Soecification 3.4.2.a. b, or c above, at least
once per 24 hours a grab samole of primary coolant shall
ce taken and analyzed per Soecification 4.4.2.2.a acove. |Normal sample frequency (i.e., at least once per 7 days)
may be resumed wnen the activity level is reduced to
ceiow 25'. of the limits of Soecification 3.4.2.a, o, or c,
or when tne activity level reacnes a new equilibrium i
level, as defined by four consecutive daily samples whose I
results agree within 10% of the average of the ~ fcur
samples,

bv
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SPECIFICATION 4.4.2 (Continued).

c. One plateout probe shall be removed for evaluation
coincident with the second, fourth, and sixth refueling,
and at i ntervals not to exceed 5 REFUELING CYCLES
thereafter. If, during the fifth REFUELING CYCLE, or any
REFUELING CYCLE following the sixth REFUELING CYCLE, the
primary coolant circulating gas activity is greater- than
7,725 Ci, tne olateout probe shall be removed at the end
of that REr~UELING CYCLE. The probes shall be analyzed for
Sr-90 anc I-131 inventory in the primary circuit. The
results snail ce used to determine the total plateout
activity level of Sr-90 and the circulating activity of I-
131 in the primary circuit.

4.4.2.3 The gro.s activity monitor (RT-9301) shall be demonstrated
OPERABLL

a. At *ast once per 31 days, by determining its
sensit ity from tne grab sample analysis from SR
4.4.2.2. .

b. At least once per 18 months, by performance of a
CHANNEL CALIBRATION.

NOTE 1: Calculations reouired to determire E-BAR shall consist of
tne following:

a. Quantitative measurement of the radionuclides making
vo at least 95% o' the noble gas beta plus gamma decay
energy in the primary coolant in units of Ci/lb of
helium correctec to 15 minutes after sampling,

b. A cetermination of the average beta olus gamma energy
per disintegration of eacn nuclide determined in NOTE

i
1.a above, by applying known cecay energies and '

schemes, and

c. A calculation of E-BAR by appropriate weighting of
eacn nuclice's beta anc gamma energy witn its

concentration as determined in NOTE 1.a above.

|

.

O
'
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O BASIS FOR SPECIFICATION LC0 3.4.2/SR 4.4.2-D
BASIS for Noble Gas Beta olus Gamma Activity Limit

The whole body dose is a direct function of the gross gamma activity
in the primary coolant. The dose to tne skin of the wnole cody is a
direct function of the gaseous beta activity in the primary coolant.

The primary coolant noble gas beta plus gamma concentration limit,
(Specification 3.4.2.a) is based on the Maximum Credible Accicent
(MCA) (FSAR Section 14.5), wnerein the entire "design" primary
coolant circulating gaseous radioactive inventory is carried out of
the PCRV and is . released to the atmospnere through tne reactor
building exhaust system.

Correcting the noble gas beta plus gamma activity to 15 minutes after
sampling would conservatively indicate the activity that would reacn
the Exclusion Area Soundary (EAB), following the postulated accident,
taking into account the cecay of short nalf-life radionuclices curing
atmospheric transport to tne EAB.

The U.S. Atomic Energy Commission Staff (Table 4.1 of Ref.1) used a
nuncer of conservative assumptions to calculate the MCA doses at the
EAB. Tnese conservatisms included a snort-term atmosoheric dilution
factor of 2.6 E-3 sec/m3 resulting from an assumed cowncraft of the

f exhaust plume At a wind speed of only 0.3 m/sec during Pasouill
t atmosoneric condition F. This procuced a wnole cody dose for the MCA

of 3.6 rem at tne EAB, which is well celow the 10CFR Part ICO
guidelines.

BASIS for SR-90 anc I-131 Activity Limits

The eouivalent Sr-90 and DOSE EQUIVALENT I-131 limits are basec on |
the AEC's evaluation (Ref. 1) of Design Basis Accicent No. 2 (PCRV
raoic depressuri:ation-FSAR Section 14.11), wnerein :ne entire
crimary coolant circulating inventory and fractions of the olateout
iocines and strontium are carried out of the PCRV and out of tne
reactor cuilding tnrougn tne louvers.

Tne U.S. Atomic Energy Commission Staf f (Table 4.2 of Ref.1) usec a
number of conservative assumptions to calculate tne accicent
consequences. However, tnese assumotions result in calculated EA3 |doses which are well below 10 CFR 100 guidelines. The maximum j

,

equivalent activity level s (e.g. , Sr-90 anc I-131 limits) determined I

by tne Commission staff from tne Design Basis Accident No. 2 (DSA-2)
are summari:ec in tne following taole:

1

|

G lV
.
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8 ASIS FOR SPECIFICATION LCO 3.4.2/SR 4.4.2 (Continued)

LCO Activity Levels Determined by
The Georessurization Accicent (OBA-2)

I

LCO Limit Max. Resulting
Dose Nuclide Equiv. Curies ?4 Released EAS

Category Ecuivalent Platec Out to Environ. Oose(rem)

THYR 010

Plateout I-131 5000/1000 6?e 139

Circulating I-131 24(Not Plated Out) 100?& 11

Total Tnyroid Dose 150

SONE Sr-90 140/ loop 5?; Z5

. The activity levels snown are based on coses calculated at the EAB,
cased on a dilutio'n f actor of 8.4 E-4 sect:3 and cose conversion'

f actors of 1,480 rem oer milli-Curie of I-1;'. innaled, and 36,700 rem
oer milli-Curie of Sr-90 innalec (Ref. 3). More recent, less
restrictive data, especially for Sr-90, is provided in Ref. 4
However tne AEC staff cirected tnat tne cata from Ref. 3 be used.s

Should information cecome availacle wnien leads to a enange in the
given dilution factors (e.g., Ref. 2), or should tne cata given in
Ref. 4 cecome acceptable, a crocosal for an amendment to tne
allowable activity levels (LCO limits) of tnis soecification may :e
submittec.

Action Statement Bases

The ACTION statement oermits 48 nours of continued coeration to
corract the situation. The 43 nour celay allows time for tne
activity level to cecrease (cue to cecay, cleanup, anc cower
recuction) and reacn a new eouilferium level and is consistent with
the Stancarc Tecnnical Soecifications for LWRs. If tne situation
cannot ce correctec witnin 43 nours oy cleanuo, cecay or cower
recuction tnen a reactor snutcown is acor0Driate. j

\

l
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3 8 ASIS FOR SPECIFICATION LCO 3.4.2/SR 4.4.2 (Continued)[O
BASIS for SR 4.4.2.1 and 4.4.2.2.a and b- Sampling and Analysis

Under normal operatin'g conditions the gross activity of the primary
coolant is measured and indicated on a continuous basis. The
specified sampling interval provides an adequate check on the
sensitivity of this monitoring equipment.

Once per 7 days, a grab samole is taken and analyzed to determine
that the primary coolant activity levels are within their LCO limits.
The circulating DOSE ECUIVALENT I-131 and tne total plateout Sr-90
activity levels can only oe determined from the plateout probe; these
activity levels can be estimated from the grab sample analysis by

_

calculations involving release rates and precursor measurements as
discussed i;clow

If the gross activity monitor becomes inoperable, within 24 hours a
samole will be taken and analyzed for its gross activity level. This |
will be continued on a 24 hour interval basis until the monitor is
restored to OPERAELE status. The 24 hour sampling and analysis
interval is ace'ouate to ensure that no significant changes in fuel
performance characteristics will occur undetected, since the HTGR is
not subject to sucden large changes in primary coolant activity level
during normal operation.

The noble gas activity levels are calcula*.ed from grab samples and
the readings of the gross activity monitor. It has been demonstrated
by theoretical investigations and experimeats that the steady state
release rate of noble gas fission oroducts from failed fuel particles
is aporoximately orocortional to tne scuare root of the fission
product half-life. Furtner information is given in Section 3.7 of
the FSAR. The activity levels of any non-measured noble gas
nuclides. Sr-90, and iodine nuclides necessary to comoute DOSE.
E0VIVALENT T.-131 are calculated by assuming that ne release rate can
be credicted from tne release rate curves establisnec using xenon and
krypton noole gas nuclices.

|

|

O |

1
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O BASIS FOR SPECIFICATION LCO 3.4.2/SR 4.4.2 (Continued)

BASIS for SR 4.4.2.2.c-Plateout Prebe Surveillance

The plateout probes are located in penetrations extending into steam
generator snrouds and then into the gas stream of each coolant loop.
,e samole is accumulated by continuously bypassing a small portion
of the core outlet coolant stream througn diffusion tubes and
sorption beds located in the probe body. Another samole can be
accumulated by continuously bypassing a portion of the circulator
outlet coolant stream nrough ne probe:. The core outlet sample can
be used to determine the concentrations of fission products in :ne
coolant stream entering the steam generator. The circulator outlet
samole provides information about the amount of cleanup in each pass
around tne circuit.

The analysis for I-131 is made to determine the degree of
conservatism of tne assumotions mace regarding tne circulating and
plateout to11ne in the crimary coolant circuit.

The interval for crobe removal and analysis subsequent to the sixth
REFUELING CYCLE may De adjusted based upon the analysis of prior
results.

The 7,725 C1 in SR 4.4.2.2.c is 25% of the total of 30,900 Ci from

f,m the 842 S(t) "Design" column of FSAR Table 3.7-1, "Coolant Gas-Borne
} Activity."

The Sr-90 clateout activity level is determ'aed by an analysis of the
plateout orobes. In the inter 1m between or0ce removals, the Sr-90
activity level may be tentatively estimatec drom

-lamoda t t -lambda (t-tau)
A (t) = A(0)e - integral A(tau)e lambda a tau '

Sr-90 Sr-90 0 Kr-90

wnere A (0) Sr-90 is one total Sr-90 activity level in tne loop, as '

determinec by the most recent olateout oroce analyses, t is the
elapsed time since this determination, lamoca is tne decay constant
for Sr-90, and A (tau) Kr-90 is tne time ceoencent Kr-90 activity in
the coolant stream casec on release-rate /birtn-rate curves cotained
frem tne analyses of tne ,,eekly grao samoles. Note snat, if ne Kr-
90 activity is constant (or ocunced, or can ce averaged), the
estimated Sr-90 activity level woulc ce given oy

-iamoca : -lamoda t
A (t) = A (0)e + A-bar (1 - e ).

A Sr-90 Sr-90 Kr-90
V

'

.
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( BASIS FOR SPECIFICATION LCO 3.4.2/SR 4.4.2 (Continued)

This method of estimating the Sr-90 activity level in the interim
between probe removals is based upon the consiceration that tne
source of Sr-90 is anticipated to be predominantly from Kr-90.
However, tne Sr-90 inventory may be ceriodically updated by tne
plateout crobe analyses to give tne total measured Sr-90 plateout, I

regardless of origin. |

|
The sensitivity of the gross activity monitor is calculated and
posted once per 31 days. The sensitivity information is used by
operators in the event of a raciological emergency. The frequencies
for sensitivity check and calioration are equivalent to that for
functional test and calioration of post accident coolant radiation
monitors in tne LWR STS.

REFERENCES |

1. Safety Evaluation ey tne Division of Reactor Licensing, U. S.
Atomic Energy Ccemission, in the Matter of Public Service
Comoany of Colorado, Fort St. Vrain Nuclear Generating
Strtion, Occket No. 50-267, issued: January 20, 1972

2. Regulatory Guice 1.145 "Atmospheric Dispersion Models for
Potential Accident Consequence Assess ents at Nuclear Power
Plants," Revi sion 1, rei ssued Feoruary , 1983.

3. Reoort of Committee II on Permissible Dose for Internal
Raciation. International Commission of Radiation Drotection,
Publ. 2, Health Pnysics 3, 1960.

4 Recommendations of the International Cummission on Radiation
Protection (u a .encec 1959 and revisec 1962), ICRP Puol.
Pergamon Press 1964.

O
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pJ PRIMARY COOLANT

3/4.4.3 PRIMARY COOLANT IMDURITY LEVELS - HIGH TEMPERATURES

LIMITING CONDITION FOR OPERATION

3.4.3 a. The enemical impurity concentrations in the crimary
coolant shall not exceed 10 ppm (cy volume) for the sum
of H20, CO, and CO2.

b. The chemical impurity concentrations in the crimary
coolant shall not exceec tne acove limit for more tnan
1000 pom-days, integrated per REFUELING CYCLE.

APPLICABILITY: Whenever CORE AVERAGE QUTLET TEMPERATURE is 1200
cegrees P or greater

ACTION: With cnemical impurity concentrations (sum of H20, CO, and
CO2) exceecing:

a. 10 com but less than or equal to 100 pom: reduce
chemical icourity concentrations to 10 ppm or less
witnin 10 cays, or recu:e CORE AVERAGE OUTLET
TEMPERATURE to less tnan 1200 cegrees F within the next
6 nours anc comply with Specification 3.4.4

b. 100 com but less tnan or eaual to 1000 ppm: reduce
chemical imourity concentration to pelow 100 com within
24 nours, or reduce CORE AVERAGE OUTLET TEMPERATURE to

7 less than 1200 cegrees F within :ne next 6 hours and
comply with Speci fication 3.4.4

c. 1000 com: recuce CORE AVERAGE OUTLET TEMPERATURE to less
snan 1200 cegrees F witnin 1 nour, and- comoly with
Specification 3.4.4,

; d. 1000 com-cays integratec per REFUELING CYCLE: recuce
enemical imourity concentration to 10 com or less or

4

recuce CORE AVERAGE OUTLET TEMPERATURE to less tnan 1200
degrees F witnin 24 nours anc comoly with Specification
3.4.4

O
V

4

i

l

!
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( SURVEILLANCE REOUIREMENTS
(

4.4.3.1 CHEMICAL IMoVRITIES

ine primary coolant shall be analyzed for H20, CO, and CO2;

a- At least once per 24 hours when tne sum of H20, CO, and
CO2 chemical impurity levels exceed 5 ppm, or

b. At least once per 7 days'at all otner times.

c. The integral of pom-days (incremental concentrations
above 10 pom, for periods wnen tne CORE AVERAGE OUTLET
TEMPERATURE is greater than or eoual to 1200 degrees F)
in eacn REFUELING CYCLE shall be updated in conjunction
with each analysis of the primary coolant imourities
performed in accordance with a and b acove.

4.4.3.2 pGX GRAoHITE SURVt.ILLANCE

The PGX graohite surveillance specimens (inst &lled in bottom |

transition reflector elements as indicated'in Table 4.4.3.2- l
1) shall be removed at refueling intervals shown in Table |
4.4.3.2-1 unless tne progressive examination of the ;

soecimens dictates otnerwise. '

C.s

Uoon removal, these soecimens shall be subjected to
examination, and compared with laboratory control soecimens
in evaluating oxidation rates, oxidation orofiles, and
general dimensional cnaracteristics.

The results of these tests anc examinations shall be
utilized to assess tne condition of tne PGX core sucoort
blocks in the reactor prior to tne next refueling outage and
snall also ce utili:ed to modify, as necessary, tne planned
remosal of sucsequent PGX surveillance soecimens.

Tne results of tnese examinations and assess.?ents shall be
suomitted to the Commssion staff for review orier to the
next refueling outage.

4.4.3.3 CORE SUo00RT ELOCK SURVEILLANCE ;

!
The too surface of the core succort clock for fuel regions
fittee witn :Gx graonite soecimens (Regions 22, 24, 25, 27 &
30) snali ce visually examined oy remote TV for indication

,of cracks, ir carticular in areas wnere analysis snows tne l

hignest tensile stresses exist, during tre refueling outages j
soecifiec in Tarle 4.4.3.2-1, wnen the PGX graonite
soecimens are removed from the core in accordance with SR
4.4.3.2.

]
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f PGX GRAPHITE SURVEILLANCE

TABLE 4.4.3.2-1

TRANSITION ELEMENT ASSEMBLY WITHORAWAL SCHECULE

Withdrawal at
Refueling

Fuel Recion Column Numcer"

25 7 2

3C 3 4

24 7 6

22 6 9

27 2 17
.

++ %

*The senedule would ce adjusted to emove transition element
a s s e".o l i e s at a faster rate srould scecimens at any
witnorawai interval show a cura f f significantly greater
tnan precicted.

|

1

6
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p BASIS FOR SPECIFICATION LCO 3.4.3/SR 4.4.3
a

For plant operation in the range of about 25's to 100?4 RATED
THERMAL POWER, maximum imourity levels have oeen establisned
. to restrict graphite oxidation and carbon transport frcm tne
reactor core to cooler portions of the primary coolant
system to about 330 lb/yr. Limiting tne quantity of
graphite oxicizec or carbon transoorted from the reactor
core ensures tne structural integrity of the fuel elements
and the core support structure, and limits the caroon
cecosition effect on the steam generator heat transfer
procerties. Tne caroon corrosion will be fairly . uniformly
distributed tnrougnout tne outlet third of the core,
resulting in a rate of weight loss f rom this cortion of tne
core of acout 0. 3' per year which is within allowances
assumed in tne design. (FSAR 4.2.1).

Primary coolant is monitored and alarmed by the PPS Dewooint |Moisture Monitoring System. The Primary Coolant Pressure-
High instrumentation would also indicate the presence of
imourities in :ne Primary Coolant System.

PGX grapnite specimens have been placed in modified coolant
enannels in five transition reflector elements in the
nottest columns of regions 22, 24, 25, 27, and 30. The
surveillance test soecimens are subjected to tne same

O, primary coolant conditions, as well as other reactor
carameters, as seen by the PGX core support blocks.
Examination. and tests of the surveillance test soecimens at
regular intervals can readily oe utilized to assess
oxidation rates, oxication profiles, as well as general
cegradation of ne PGX core suooort blocks to prectet
acecuately tne structural integrity of the core succort
blocks over tne operating life of tne reactor. ( FSAR
Section 3.3.2.2 and Apoencix A.12.5.5).

Visual examination of tne core suoport clocks in nose
regions cnosen for insertion of PGX graonite soecimens
provices adcitional assurance tnat integrity of tne core
support blocks coes not cegrace cue to plant ooerating
concitions, since tnose regions were selected because of
their higner cotential for PGX graonite burnoff. Analysis
shows tnat tne hignest tensile stresses occur on tne too
surface of tne core succort olocks, at the keyways, and at
tne weo between reactor coolant enannels. Consecuently, any I
cracking woulc be excected to originate at tnese locations, l

and snoulc ce ciscovered curing insoection.
|
,

O!

.
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@ BASIS'FOR SPECIFICATION LCO 3.4.3/SR 4.4.3 (C.or.tinued)' !
\J.4/ !

i The PGX graphite surveillance specimen examination, i
j evaluation, assessment and recorting prior to the next irefueling outage provide amole' time.to.cetermine if tne next !

specimens snould ce withdrawn at an earlier refueling numoer !1

t * nan shown in Table 4.4.3.2-1.
t ,
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,

. PRIMARY COOLANT
1,

j 3/4.4.4 PRIMARY COOLANT IMPURITY LEVELS - LOW TEMPERATURE

!
LIMITING CONDITION FOR OPERATION i

! t
'

3.4.4 Primary coolant enem1 cal imourity concentrations shall not
exceed the following:

a. IMPURITY LIMIT
,

H2O The dew point limits snown in Figure
3.4.4-1 as "Acceptable" or "Limited
Acceptable"

CO2 1,000 ppm (by volume)

I CO 15,000 pom (by volume)

c. The cumulative time caring whien the cew coint is in tne,

"Limited Ac:ectable" region on Figure 3.4.4-1 shall not ;

exceec a total of 90 cays during any one REFUELING CYCLE.
,
.

APPL!CAEILITY: PCWER, LOW POWER, and STARTUP, wnen CORE AVERAGE i

CUTLET TEMPERATURE is less tnan 1200 cegrees F. .

;
,

i

'
.

t

t i
. :

)
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SPECIFICATION 3.4.4 (Continued)

ACTION:

a. With' primary coolant H2O imourity concentration exceeding
the specified limit, reduce tne concentration to witnin
"Acceptable" or Limited Acceptable" values per Figure"

3.4.4-1 within 1 hour or recuce CORE AVERAGE OUTLET
TEMPERATURE to less tnan 725 degrees F within the next 6
hours. If concentrations cannot ce restored to within the
specified 1imits within this 6 hours be in SHUT 00WN witnin
the following 6 hours.

b. With primary coolant moisture cew coint in the "Limited
Acceotable" region of Figure 3.4.4-1 for greater than 90
cummulative cays during a REFUELING CYCLE, discontinue
coeration in tne "Limited Acceptable" region for ne
remaincer of tne REFUELING CYCLE.

c. With primary coolant CO2 or CD imourity concentration
exceeding tne specified limit, recuce the concentration to
within the specified limit within 6 hours or be in
SHUT 00WN within tne following 6 hours.

O SURVEILLANCE REQUIREMENTS
_

4.4.4 The primary coolant shall be analyzec for H20, CO, and C02:

a. At least once per 24 nours when'the enemical imourity
concentrations exceed SC'. of any of ne aoove limits, or

b. At least once per 7 cays at all otner times.

.

k

|

I
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O BASIS FOR SPECIFICATION LCO 3.4.4/SR 4.4.4h
During plant startuo, CORE AVERAGE CUTLET TEMPERATURES will be
below 1200 cegrees F until the final stages when steam
temoeratures are increased to rated. At _these lower-
temperatures, graphite oxidation and corrosion by the various
enemical impurities is minimal and tnere is reduced concern
for caroon transport.

There is a neec to prevent corrosion of metals in the primary
coolant system and to limit oxication .of burnable poison
material in tne core to acceptable levels.

In tne cresence of moisture, boron carbide (84C) is subject to
oxication at a temoerature-cepencent rate to form boron oxide
(2203). In' the event of subsecuent significant steam
inleakage, the coron oxide is converted to -volatile ooric
acic, which is cacable of being steam-distilled from the core.
Sucn an occurrence could procuce an increase in core
reactivity cue to the loss of 3-10.

Taken in the context of the other constraints imcosed by the
presence of moisture in the crimary coolant, it is only at
CORE AVERAGE CUTLET TEMPERATURES aeove 725 cegrees F that the
rate of oxication of coron carbide becomes sufficient to
become a limiting parameter. At CORE AVERAGE OUTLET

I TEMPERATURES above 1200 cegrees F, nc ever, coron oxidation is
of reducec significance cecause:

a) Moisture reaction with graphite significantly reduces the
moisture concentration cefore it can react with the baron
carcice, and,

b) Since the reactor must ce at power to ceveloo sustained
temoeratures in this range, tne rate of B-10 cepletion ey
burnuo significantly exceeds tne rate of B4C cxidation for
allowable impurity levels (Specification 3.4.4).

The criterion usec to establisn the limits of Figure 3.4.4-1
in the range from 725 cegrees F to 1200 cegrees F was tnat not
more tnan 10*. of tne ceginning of life (20L) Soron can be
present as oxice over a REFUELING CYCLE. Tnis criterion is
based on tne EOL Boron worth of 0.06 celta k, anc tne fact
tnat 10% worth. 0.006 delta k, is less tnan tne minimum core
SHUT 00'nN MARGIN of 0.01 delta k (Scecification 3.1.4), and
only atout one-nalf of tne reactivity anomaly of 0.01 celta k
specifiec ia Specification 3.1.7.

|
1

O.
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/ BASIS FOR SPECIFICATION LC0 3.4.4/SR 4.4.4 (Continued)q;

The reauirement used in develooing the curve of Figure 3.4.4-1
is that with tne CORE AVERAGE OUTLET TEMPERATURE in the range
between 725 cegrees F and 1200 cegrees F, and witn a primary
coolant cew coint temoerature higher tnan -20 cegrees F,
operating time under these conditions would be limited to no
more than 90 days over any REFUELING CYCLE. By comoining this
requirement with the dew point limits snown in Figure 3.4.4-1
for tnis temoerature range, the criterion tnat no more tria n
10% of tne ECL E-10 will ce present as oxice curing a
REFUELING CYCLE is met. The 90-cay ACTION statement is
conservative, since coeration is limited to 90 days oer
REFUELING CYCLE only on tne dew point curvc itself. Operation
in excess of 90 days oer REFUELING CYCLE could be allowec in
the "Limitec Acceotaole" regime witnout violating tne criteria
wnien serve as tne BASIS of LCO 3.4.4.

The dew coint limit of 67 degrees F oelow 725 degrees F CORE
AVERAGE CUTLET TIYPERATURE was selected to orevent corrosion
of metal carts. It is an effective limit since all metal
carts within :ne PCRV exocsec to primary coolant are
maintainec at or aoove 75 cegrees F.

The interval specified in Specification 4.4.4 will ensure that
/N cne91 cal imourities will be measured and controllec to

j minimize corrosion of core materials.

Primary coolant is monitored anc alarmed by the Analytical |
Moisture Monitoring System and t r.e PPS Dewpoint Moisture
Moni to ri ng System. Tne P r i .ma ry C'-lant Pressure-Hign
instrumentation woulc also indicate the cresence of impurities
in the Primary Coolant System
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[) SAFE SHUT 00WN COOLING SYSTEMS
v

3/4.5.1 HELIUM CIRCULATORS

LIMITING CONDITION 00R OPERATION

3.5.1.1 At least one nelium circulator in eacn primary coolant loop
shall be OPERABLE inclucing its water turbine.*

APPLICABILITY: PCWER, LOW POWER, STARTUP*, SHUTCOWN*, and REFUELING *

ACT!CN: a. With no OPERABLE helium circulator in one of the two
primary coolant loops, restore tne inocerable equipment
to CPERAELE status witnin 72 hours, or

1. Wnen in POWER, LOW POWER, or STARTUP, be in at least
SHUIDCWN within the next 24 hours, or '

2. When in SHUTDOWN or REFUELING, suspend all
coerations involving CORE ALTERATIONS or control rod

vement resulting in cositive reactivity changes.~

/3
t, ) b. With no CPERABLE helfum circulator in either crimary

coolant 1000, restore one heliu circulator to OPERABLE
status witnin 1 nour, or

1. Wnen in POWER, LOW POWER, or STARTUP, be in at least
SHUTCOWN witnin tne next 24 hours, or

2. Wren in SHUTDOWN or REFUELING, suscend all
caerations involving CCRE ALTERATICNS or control red
movement resulting in ositive reactivity cnanges.

Whenever CALCULATEC EULK CCRE TEMPERATURE is greater tnan 760
*

cegrees .
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'^^/ ; SURVEILLANCE REQUIREMENTS
v'

4.5.1.1 The helium circulators shall be cemonstrated CPERABLE:

a. At least once per REFUELING CYCLE whereby circulators 18
and 10 will be tested curing even numeered cycles and
circulators lA and 1C curing odd numbered cycles, by
cemonstrating operation on water turoine drive of each
circulator and v e ri fying eauivalent 3.8?e rated helium
flow on condensate at reduced oressure (to simulate
fi rewa te r cump discnarge) using each emergency water
booster pumo (o-2109 and P-2110) and the emergency
concensate neacer,

c. At least once per REFUELING CYCLE by monitoring the
procer closure of ne helium shutoff valves.

c. At least once per 10 years by verifying:
,

1. A helium circulator compressor wheel rotor, turbine
wneel and Pelton wheel are free of both surface and
subsurface cefects in accordance witn the
accropriate metnods, crocedures, and associated

,y acceptance criteria specified for Class I comoonents

) in Article NS-2500, Sectior III, ASME Code. Testing('' shall ce scneculed so nat over 4 inspection
cerices, eacn circulator wi ' ce tested once. Other
nelium circulator comoonents, accessiole witnout'" 'urtrer cisas:,emoly than recuired to inspect tnese
wneels, snall ce visually examined, and

2. At least IC'o of crimary coolant oressure boundary
bciting anc otner structural colting nas seen
removed for tne inscection aoove, and it is free of
innerent Or ceveloce: cefects.

3. Recorts

Witnin 90 days of examination comoletion, a Soecial
Recort snail te succitted to the Ccmmission in
accorcance with 5:ecification 6.9.2. This recort
srall incluce tne results of the helium circulator
examinations.

v
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p) SAFE SHUTOOWN COOLING SYSTEMS
~ j

3/4.5.1 HELIUM CIRCULATORS

LIMITING CONDITION FOR OPERATION

3.5.1.2 At least one helium circulator shall be OPERABLE including
its water tureine.

i

'

APPLICABILITY: STARTUP". SHUT 00WN*, and REFUELING"
,

ACTION: With no OPERABLE helium circulator, be in at least SHUT 00WN
wi*.hin 12 hours and restore the required equipment to
OPERABLE status orior to reaching a CALCULATED SULK CORE

3

TEMPERATURE of 760 cegrees F, or suspend all operations,

involving CORE ALTERATIONS or control rod movements
resulting in positive reactivity enanges. *

SURVEILLANCE RE0VIREMENTS

O .

4.5.1.2 Tne nelium circulatort snali ce cem:nstrated OPERABLE by the
performance of SR 4.5.1.1.

it

Whenever CALCULATED BULK CORE TEMPERATURE is less than or equal to*

760 cegrees F,
i
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h 8 ASIS FOR SPECIFICATIONS LCO 3.5.1.1/SR 4.5.1.1 ANDt

J LCO 3.5.1.2/SR 4.5.1.2 -

The scope of tn; s specification includes the helium
circulator machine, with particular emonasis on the water
turoine (Pelton wneel) drive, and on the water supply piping
out to the speed control valves. The connecting supply
piping and turbine water drain piping is included in
Specification 3/4.5.2.

One helium circulator (and one steam generator EES section)
ensures SAFE SHUICCWN COOLING when tne plant is pressurized.
One helium circulator in each orimary coolant loop is
specified during POWER, LOW POWER, STARTUP, SHUT 00WN, and
REFUELING witn CALCULATED SULK CORE TEMPERATURE greater than
760 cegrees / to allow for a single failure. One
circulator, operating with motive oower from either (a)
concensate or coosted firewater supplied via the emergency
concensate neacer, or (b) feecwater or boosted firewater
suopliec via the emergency feecwater header, provides
sufficie.nt crimary coolant circulation for the pressuri:ec '
condition. SAFE SHUTOCWN COOLING is discussed in FSAR
Section 10.3.9, single failure consicerations in Section
10.3.10, anc condensate and coosted firewater coolcown
transients in FSAR Sections 14.4.2.1 and 14.4.2.2.

n
( ) The nelium circulators, witn feecwater supplied to their'"

water turbines, provide sufficient :coling in tne event of a
PCRV cecressuri:ation accicent. Feedwater supply is assured
by Specification 3/4.7.1.1, as tnis is not SAFE SHUTCOWN
CCOLING ecuipment. Two circulators, operating with
emergency water drive, supolied with feecwater via tne
emergency feecwater header, provide sufficient p rima ry
coolant circulation following a postulated Cesign Basis
Cecressurization Accicent (CSA-2). (FSAR Section 14.11.2).
CBA-2 is a nignly incredible event the procability of which
nas ceen cetermined to te accroximately 1.CE-7 cer year, anc

|for wnicn protection against single failures is not a
feature of FSV (FSAR Section 14.11.1). For the Maximum
Credible Deoressurization Accident (MCA), a single helium
circulator with feecwater crive crovides sufficient
circulation, as ciscussed in FSAR Section 14.4.3.2.

The SAFE SHUTCCWN CCOLING emergency water drive source is
coastec fire ater, .nicn is incluced in Soecification
3/4.S.S. Tre neliu? circulator Pei ten wneeis can be criven
oy concensate 9em the concensate cumos (either 6 C'. or
12 1/2'.) or Oy feedwater f rom the boiler feecwater pumos;
nonever. nese are not SAFE SHUTCOWN COOLING equipment.

,
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) BASIS FOR SPECIFICATIONS LCO 3.5.1.1/SR 4.5.1.1 and
i LCO 3.5.1.2/SR 4.5.1.2 (Continued)

Redundancy Criteria

The use of 760 degrees F CALCULATED BULK CORE TEMPERATURE as
a division between the APPLICABILITY of Specification

3.5.1.1 verses 3.5.1.2 is explained in the BASIS for
$cecification 3.0.5.

Specification 3.0.5 provices tne methodology and necessary
cata to determ.ine the accrocriate time interval to reach a
CALCULATED BULK CORE TEMPERATURE of 760 degrees F. If the
active cure remains celow this temperature, whicn
corresoonas to the design maximum core inlet temperature,
tnen tne cesign core inlet temperature cannot be exceeced
and tnere can be no camage to fuel or PCRV internal
comoonents regardless of tne amount, including total
aosence, or reversal, of primary coolant helium flow.

ACTIONS '

With CALCULATED SULK CCRE TEMPERATURE above 760 cegrees F,
en inoceraole nelium circulator is permitted for 72 hours,
;5 tnis constitutes a loss of recuncancy in SAFE SHUTCOWN

(3 COOLING ecujoment. 72 hours is consistent with Actions
) recuired in Lignt Water Reactors 'or loss of recuncancy in

"

Emergency Core Cooling System ecuia ent. If the inocerable
nelium circulater cannot ce repaired within tnis time, an
orderly snutcown is recuired.

Witt. the CALCULATED BULK CORE TEMPERATURE below 760 degrees
F, 12 hours are allowed to De in at least SHUTCO'nN, as this
is a reasonaole time ceriod for an orcerly snutcown from
STARTUP. Inen, as long as tne incoerable ecuipment is
restored to CPERABLE status orier to reacning 760 cegrees F,
no further Actions are required.

OPERASILI?v De onstration

Each helium circulator is testec for its SAFE SHUTCCWN
COOLING cacaoilities every otner REFUELING CYCLE. This is
cone by simulating firewater flow cy tnrottling condensate
flow, boosting it witn the emergency water cocster cumos,
anc verifying that PRIMARY CCOLANT CLOW rate is ecu1 valent
t: 3 . 5'. a t full censity witn calc core conditions. Cold
c:re concit':ns resalt in recuced "eliu? couyancy, anc tnus, |
nigner ceveio;ec flow rates.

A 10 year ISI inspection is recuire: to ensure helium
circulato* trtegrity.

,

I

-

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _
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) SAFE SHUTDOWN COOLING SYSTEMS

3/4.5.2 HELIUM C!RCULATOR AUXILIARIES

LIMITING CONDITION FOR OPERATION

3.5.2.1 At least the following helium circulator water turbine crive
cacabilities anc auxiliary equipment shall be OPERABLE for
the nelium circulators that are required to be OPERABLE:

a. Two SAFE SFUTCCWN CCOLING (firewater) supplies for each
water turoine drive. This incluces two emergency water
booster cumos (D-2109 and P-2110) and a flow cath f rom
both tne emergency feecwater anc emergency concensate
headers to anc inclucing the helium circulator water
turbine speec control valves,

,

e. The turoine water removal system, including two turbine
water removal pumos (P-2103 and P-21035), |

c. The normal cearing water system, including two normal
'S bearing water cumos per loop (0-2101, P-21015, P-2106
O for Looo 1; P-2102, P-21025 P-2107 for Loop 2), anc two

cearing water makeup oumos (P-2'C5 anc P-2103) with two.

supply sources of cearing water makeup,

d. The associatec cearing water accumulator (T-2114 with
gas pressuricer T-2112 for Loop 1: T-2115 with gas
pressuri:er T-2113 for Loop 2), and

e. Tne sucoly anc discnarge valve interlocks ensuring
aut0matic water turoine start cacacility,#

ADDLICABILITY: POWER, LCW DCWER, STARTUP*, SHUTCCWN*, anc REFUELING *

ACTION:

a. With any one of the above recuired SAFE SHUTDCWN COOLING
water turoine crive supplies, turoine water removal
cumos, cearing water cumos cer loco, Dearing water
makeup oumos, or sources of cearing water makeup
inoceracie, restore tne inoceracie eouioment to CPERABLE
status witnin 72 nours, or ce in at least SHUTCCWN
witnin tna next 24 nours.

,a
| ) Whenever CALCULATED SULK CORE TEMPERATURE is greater than 760*

cegrees F.-

The sucoly and cis:narge valve interlocks ensuring auto-'atic water*

turoine start capacility are only requirea to ce CPERABLE in PCWER.
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' ") SPECIFICATION LCO 3.5.2.1 (Continued)
J

b. With less than the above required OPERABLE bearing water
accumulators, restore tne inoceraole equi: ment to

OPERABLE status within 24 hours, or be in at least
SHUTCO'nN within the next 24 hours,

. With less than the aoove recuired OPERABLE valve
interlocks, restore tne inoperable equipment to OPERABLE
status within 72 hours, or be in at least LCW PCWER
within the next 12 hours.

SURVEILLANCE REQUIREVENTS

4.5.2.1 The helium circulator auxiliaries shall be demonstrated
OPERABLE:

i

a. At least once eer 92 days by:

1. Testing tne cearing water accumulators and their
s tuation valves,

n
( ) 2. Performing a turbine water removal pumo start test''-

casec on a simulated drain tank level to ve ri fy

automati: actuation anc oum start capability, and

3. Performing a start test of : earing water makeup oumo
P-2105, casec on a simulated low pressure in tne
ca (up cearing water supply line to verify automatic
a:tuation anc Oum start ca: ability, and operating
P-2105 in :ne recycle :ce.

4 Performing a functional test of ne emergency
earing aater makeu: cum: (:-2105).

c. At least once per REFUELING CYCLE oy:

1. Testing tne water turoine inlet and outlet valve
interlecks ensuring automatic water turbine start
ca:acility by simulating a PPS signal resulting from
one loo: ceing trio e: and the circulators' steam
tur:ine : rives in tre coerating loo: raving ceen
tm::e:.

2. :erformir; a functional test of each emergency water
00 ster euro. This is cerformec in conjunction with
5:ecificatice SR 4.5.1.1.a.

/g
i

\_,/ c. At ea:n scaeculec lant shute:wn by functionally testing
each cearing ater puno.

_ _ _ _ _ _ _ _ _
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/~ SAFE SHUTDOWN COOLING SYSTEMS)
a

3/4.5.2 HELIUM CIRCULATOR AUXILIARIES

LIMITING CCNDITICN FOR OPERATICN

3.5.2.2 At least tne following nelium circulator water turoine drive
capacilities and auxiliary eouipment snall be OPERABLE for
each nelium circulator that is required to be OPERABLE:

a. One SAFE SHUTOC'n N CCOLING (firewater) Supply for eacn
water turoine drive. Tnis includes one eme.gency water
cooster cump ( -2109 or P-2110), and a flow path from
eitner the emergency feedwater or the emergency
concensate neacer to and including ne helium circulator
water turbine speec control valve.

i

b. Tne turoine water removal system, including one turoine
water removal cump (P-2103 or P-21035), |

c. The normal tearing water system, including two bearing
,m water pump s ( P-2101, D-21015, -2106 for Loco 1; P-2102,
i j P-21025, P-2107 for Loco 2), and one tearing water
' ''~ makeuo cump (:-2105 or P-2103), witn one sucoly source

of Oearing ,,ater makeup,

d. Tne associated bearing water accumulator (T-2114 with
gas pressuri:er, T-2112 for Loop 1; T-2115 with gas
pressurizer, T-2113 for Loco 2).

APDLICASILITY: STARTUP*, SHUT 00hN*, anc REFUEL!NG*

ACTION: With less inan :ne acove requirec C ERAELE eoui: ment, be in
at least SHUTCOnN witnin 12 nours, anc restore tne requirec
e:uipment t0 CPERABLE status crior to reacning a CALCULATED
BULK CORE TEM?ERATURE of 760 cegrees or suspene all:

,

operations involving CORE ALTERATIONS or control roc
movements resulting in cositive reactivity changes.

SURVEILLANCE RECUIREVENTS

4.5.2.2 Tre nelium ::rculater auxiliaries snall :e cemonstratec
CPERAELE Dy :erfor ance o' SR A.5.2.1.

,

(j Whenever CALCULATED EULK CORE TEY ERATURE is less than or ecual to
*

760 cegrees F.

_ _ _ _
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[ ) 8 ASIS FOR SPECIFICATIONS LCO 3.5.2.1/SR 4.5.2.1 AND'

_ LCO 3.5.2.2/SR 4.5.2.2

The scope of tnis scecification includes the helium
circulator Pelton wneel supply piping from tne emergency
feecwater or emergency concensate headers (wnich are
s ecifically incluced in Specification 3/4.5.4) to and
including the helium circulator water turbine speed control
valves. The nelium circulator Delton wneel drives are
included in Scecification 3/4.5.1.

Wnenever tne CALCULATED SULK CORE TEMPERATURE (CGCT) is
greater tnan 760 cegrees F, two SAFE SHUTCCWN COOLING
supplies are s:ecified to ensure forced circulation in the
event of a single active f ailure in this piping.

One turDine water removal cump has sufficient capacity to
remove the water from two circulator water turoines. Also,
tne turoine water removal tank overflow to the reactor
building sumo is available if tne normal pump flow path is
lost. '

Each of the two separate and independent recirculating
cearing water loops supplies the bearing water requirements
of ne two helium circulators in a primary coolant 1000

r Each of tne normal bearing water loops contains three
) tearing ater cumos in series. Eacn pump develops full flow

''
anc one-nalf tre reouired head rise. Two pumos are running,
tre tnire is a stancby. Recuiring two pumps to be OPERABLE
*nen the CSCT is greater than 760 cegrees F is acceptable
because loss of a second Oearing water pump in a loop could
result in a loop snutdown out it would not affect tre
plant's ability to snut cown on the otner loop.

v keuo cearing water requirements are normally cetainec froma

ne feecaater system. A secarate cearing water makeup pure
is proviced as a tackup to supply ma(euo water to tre
tearing eater surge tans. Tne cearing water makeup cumo
(?-2105) ta(es suction from eitner the ceaerator, tne
concensate storage tanks (normal), or the firewater system
(emergency). If this pumo is inocerative, an emergency
bearing eater makeuo cump (P-2103) can sucoly water at a
reduced cacacity from the concensate storage tank, or the
firewater system (e ergency).

A 72-nour ACTICN ti e for all the a:ove eavi; ment is
accrocriate renever ne CBCT is greater tu n 760 cegrees F

as this is a loss of recuncancy in S'" 3HUTCCWN CCOLING
ecui: ment. 70 nours is consistent with act;ons reouired in
Light Water Reactors for loss of recuncancy in Emergency
Core Coolic; System e:ui: ment.

,

y
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, ' " > BASIS FOR SPECIFICATICNS LCO 3.5.2.1/SR 4.5.2.1 and
- LCO 3.5.2.2/SR 4.5.2.2 (Continued)w-

When tne CALCULATED BULK CORE TEMPERATURE is less tnan 760
cegrees F, the ACTION to be shut cown witnin 12 hours allows
for an orcerly snutcown from STARTUP.

Eacn tearirg water loop contains a gas pressurizer and
bearing water a :umulator capable of supplying tearing water
for 30 seconcs at cesign flow rate if no other source of
bearing water is available. This is aceouate for snutcown
of tne affected circulators without camage to the bearings.

The bearing water system, including the bearing water
accumulators and tne cearing water makeuo pumps, is
functionally tested at 31-cay and 92-cay intervals to ensure
proper operation. Tnere is no recuncancy in the bearing
water accumulators, and a 24 nour ACTICN statement
restoration time is proviced. This is acce: table
consicering the low likelihood of failures of these
c0mo0nents. '

Auto water turoine start is prevented if a water turbine

TRIP exists or tne auto water turoine start control switch
is not in tne auto cosition. The aforementionec interlock

f-~s circuitry is tested once oer REFUELING CYCLE, to ensure
( ) proper system oceration. The aut: atic water turbine start''

feature is relied u on in the event the control room has to
ce acanconec. Since tnis is an anlikely event, a 72-hour
ACTION statement restoration time is acceptacle. Also, the
ACTION to recuce power to the LCW OCWER mode is appropriate
oe:ause tne interloc(s are only reovirec in the PCWER moce.

Recuncancy Criteric

ine use of 760 degrees F CALCULATED EULK CCRE TEMPERATURE as
a civision cetween tne A?PLICABILITY of Scecification
3.5.2.1 versus 3.5.2.2 is explainec in the BASIS for
5:ecification 3.0.5.

Scecification 3.0.5 orovices the etnodology anc necessary
data to cetermine tre accropriate time interval to rea n a
CALCULATED EULK CCRE TEVDERATURE of 760 cegrees F. If ne
active core remains celow tnis temoerature, wnicn
cor-esconds to the cesign aximum core inlet tem erature,
tren tne cesign core inlet tercerature cannot ce excee:ec
anc :nere can ce o camage to fuel or :CRV internal
components regarcless of the amount, including total
aosence, or reversal, of Orimary coolant nelium flow.

- s

-:

_ _ _ . . _ _ _ _ .
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~'
/ SAFE SHUT 00WN COOLING SYSTEMS
L)

3/4.5.3 STEAM GENERATORS

LIMITING CCNDITICN FOR OPERATION

3.5.3.1 The steam generator in each primary coolant loop with an
CPERASLE helium circulator shall te OPERABLE, including both
tne econcmizer-evaporator-superneater (EES) and reneater
sections.

APoLICABILITY: PCWER, LCW POWER, STARTUP*, SHUTCCWN", and REFUELING"

ACTION:

a. With one of tne reovired steam generator sections
inoceracie, restore the inoperable equipment to CPERABLE '
status witnin 72 nours, or

1. wnen in PCWER, LCW POWER, or STARTUP, be in at least
SHUTCCWN within :ne next 24 hours, or

n

(''') 2. When in SHUTCCWN or REFUELING, suspend all
ocerations involving CORE ALTERATIONS or control rod
movement resulting in oositive reactivity changes.

b. Witn any two of tne requirec steam generator sections
inocerablu, restore at least one section to OPERABLE
status within 1 nour, or

l

1. Wnen in POWER, LCW PCWER, or STmRTUP, ce in at least !
SHUTOCWN within the next 24 hours, or |

|
|

2. When in SHUTCCWN or REFUELING, suspend all I

coerations involving CORE ALTERATICNS or control ro: |

movement resulting in cositive reactivity cnanges.

Whenever CALCULATEC EULK CORE TEMPERATURE i5 greater than 760*

cegrees F.

n

v

i
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SURVEILLANCE REQUIREMENTS.

|

4.5.3.1 The steam generators shall be demonstrated OPERABLE:
,

a. At least once per 18 months by: '

1. Verifying croper flow through the emergency
feecnater neacer and emergency condensate header to
tne EES sections, and verifying proper flow througn
the emergency concensate heacer to tne reheater
sections,

2. Verifying the outlet flow path by cycling the valves
in tne six incn vent lines and ooserving tnat the
vent flowpatns are not costructed.*

b. At least once per 5 years by volumstrically axamining
tne accessible cortions of the following bimetallic
welds,for incications of suosurface defects: '

1. The main steam ring header collector to main steam
pioing weld for one steam generator module in each
loco, and

2. The main steam ring heacer collector to collector
crain piping weld for one steam generator module in
each loop, and

3. Tne same two steam generator modules shall be re--

exam'ned at eacn interval.,

:
i The initial examination shall be cerformed curing
; SHUIDC'nN or REFUELING prior to tne :eginning of fuel

cycle 5. This initial examination snall also include |
,

'

the bimetallic welcs descri ec above for two accitional l

steam generator mocules in each 1000.

c. Tube Leak Examination.

Each time a steam generator EES tuce is clugged due to a
leak, specimens from the accessible subneader tubes.i

i connected to the leaking inaccessible tuces snall be'

metallogracnically examined. Reneater subheater tubes
are not accessible.

Tne results of this metallographic examination snall be |
cem are to one results from tw specimens of all
previous tuce leaks. ;

t i

i !
!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SPECIFICATION SR 4.5.3.1 (Continued)

A study shall be performed to evaluate the size and
elevation of the tube leaks to determine if a cause of ,

the leak or a trend in tne degradation- can be
identified.

1. Acceptance Criteria

An engineering evaluation shall be performed to
determine tne acceotaDility of:

a) Any subsurface defects identified in SR
4.5.3.1.0,

b) Continued operation considering the condition of
the steam generator materials, and

c) OPERABILITY of the steam generator sections
consicering the numoer of plugged tuees and
their ability to remove decay heat. '

2. Reports
,

Within 90 days of the return to operation following
eacn steam generator tube leak study a Soecial

0r Recort snall be sucmittec to tne Commission in
accordance with Soecification 6.9.2. This report
snall incluce the estimatec size and elevation of
tne leak (s), at least the c*eliminary results of the
metallograonic and engineering analyses performed,
the costulated cause of the leak if icentified, and

,

corrective action to be taken. '

O i
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( SAFE SHUTOOWN COOLING SYSTEMS

3/4.5.3 STEAM GENERATORS

;
.

LIMITING CONDITION FOR OPERATION

i

3.5.3.2 At least one steam generator in one primary coolant loop I

with an CPERABLE nelium circulater snall be OPERABLE,
including at least the economi:er-evaporator-superheater
(EES) or the reneater section.

APPLICABILITY: STARTUP*, SHUTOOWN*, and REFUELING" *

ACTION: With no OPERABLE steam generator section, be in at least
SHUTOOWN within 12 hours anc restore the inocerable
eouipment to OPERABLE status prior to reaching a CALCULATED
SULK CORE TEMPERATURE of 760 degrees F, or suspend all'
operations involving CORE ALTERATIONS or control red
movements resulting in positive reactivity enanges.

!

F

SURVEILLANCE REQUIREMENTS
.

i

4.5.3.2 The steam generators snall be cemenstrated OPERABLE by the
performance of SR 4.5.3,1.

wnenever CALCULATED SULK CORE TEMPERATURE is less than or equal to-

760 degrees F.

|

|

O
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BASIS FOR SPECIFICATIONS LCO 3.5.3.1/SR 4.5.3.1 AND; :

L> LCO 3.5.3.2/SR 4.5.3.2

The requirements for CPERABLE steam generator (s) provide an
adequate means for removing neat from ne primary coolant
system to tne secondary coolant system. Tne nelium flow
which cools tne reactor core enters tne steam generator at
nigh temoerature anc gives up its neat to the reneat steam
section and the EES section.

The steam generator sections are essentially passive heat
exchangers anc are CPERABLE wnen tneir pressure boundaries
are intact anc onen they are capable of receiving flow from
tneir respective emergency feecwater or condensate headers.
This is separate from their normal feecwater flow path.

Each steam generator consists of six icentical individual
steam generator mocules operating in parallel. Each mocule
consists of a reneater section and an EES section. Any one
EES section provices sufficient neat removal capability to
ensure SAFE SHUTCCWN CCOLING. The reheater sections are '
also used in certain accicent analyses, such as wrong loop
cump with an EES leak, (FSAR Section 14.5.3.2), but they are |not reliec upon for SAFE SHUTCCWN CCCLING.

(S Curing OCWER, LCW POWER, STARTUP. SHUTC0WN, and REFUELING

( ) with CALCULATED BULK CORE TEMPERATURE greater tnan 760
'" cegrees botn steam generator sections in coth locos are,

required t: Oe CPERaSLE. Inis allcas for a single failure
anc ensures an CPERABLE EES section for SAFE SHUTCCWN
CCCLING.

During SHUICCWN and REFUELING with CALCULATED BULK CCRE
TEM;ERATURE less tnar or eoual to 760 cegrees F, recundancy
is not re uirec anc eitner the reneater section or the EES
section of one steam generator can ce usec for snutcewn neat
removal from the primary coolant.

Recundancy Criteria

The use of 760 degrees F CALCULATED EULs CCRE TEMPERATURE as
a division cetweer tre APPLICABILITY of Specification
3.5.3.! versus 3.5.3.2 is exclainec in tne BASIS for !

Sorcification 3.0.5. |

m

_-

k
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( BASIS FOR SPECIFICATIONS LCO 3.5.3.1/SR 4.5.3.1 AND
'

;

x> LC0 3.5.3.2/SR 4.5.3.2 (Continuec)

Specification 3.0.5 provices tne methodology and necessary
cata to cetermine the aopropriate time interval to reach a
CALCULATED BULK CORE TEMPERATURE of 760 degrees F. If tne
active core remains below this temperature, wnich
correscends to the design maximum core inlet temperature,
tnen tne cesign core inlet temperature cannot be exceecec
and tnere can ce no camage to fuel or PCRV internal
components regarciess of the amount, inclucing total,

aosence, or reversal, or primary coolant helium flow.

ACTIONS

With CALCULATED SULK CORE TEMPERATURE above 760 degrees F,
an inocerable steam generator section is permittec for 72
hours, as tnis Constitutes a loss of reduncancy in SAFE
SHUTCCWN CCOLING equipment. 72 hours is consistent witn
Actions recuirec in Light Water Reactors for loss of
recuncancy in Emergency Core Cooling System equioment. If '

the inocerable sectior. cannot ce repaired within tnis time,
an orcerly snutcown is reavired.

With tne CALCULATED BULK CCRE TEMDERATURE below 760 cegrees
n F, 12 nours are allowed to te in at least SHUTCCWN,

('"/ consistent with the time allowec 'or orderly snutcown from
STARTUO. Tren, as long as the inocerable ecuicment is
restorec to CPERABLE status crior to reacning 760 degrees F,
no further Actions are requirec.

C?ERASILITY De?onstrations

Ine steam generator EES sections can receive water fro.
eitner tne associatec emergency concensate neacer or tne
e ergency feec ater neacer. Also, tne rereater sections can
receive water from tne emergency concensate neacer.

Caring snutcown conditions, the required flowcatns to all
steam generator sections are cemonstratec. Also, the six
inch vent valves are cy.lec and the outlets are visually
examinec for costructions; actual flow is no; cemonstratec.

A six-in:n vent line to atmosonere from each EES cischarge
neacer is inciscec in :ne SAFE SHUTCCWN CCOLING flowcatn to
recoce c:aastream flow resistance anc alloa nigaer
'loarates. (:SAR Section 10.3.9).

,m

L ;'

!
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/'i BASIS FOR SPECIFICATIONS LCO 3.5.3.1/SR 1.5.3.1 AND
'

'/ LC0 3.5.3.2/5R 4.5.3.2 (Continuec)-

Bimetallic Weld Examination

Tne steam generator crossover tuce bimetallic welds between
Incoloy 300 and 2 1/4 Cr-1 Mo materials are not accessible
for examination. The bimetallic welds betwetn steam
generator ring reader collector, the main steam pioing, and
the collector crain ciping are accessible, involve the same
materials, and operate at conditions not significantly

cifferent from one crossover tuce cimetallic welds. The
collector crain piping wela is also geometrically similar to
tne crossover tuce weld. Altnough minimal degradation is
expected to occur, tnis specification allows for detection
of defects' wnien mignt result frem concitions tnat can
uniquely affect bimetallic welds made between these
materials. A0citional collector welds are inspected at the

initial examination to estaclisn a caseline whicn could ce
used, snould defects ce found in later inspections and

accitiona.i examinations subsequently be required. *

Tube Leak Examination

During the lifetime of tne plant, a certain number of steam

r'3 generator tu:e leaks are expected tc occur, and the steam
,''f generators nave been cesignec :: nave these leaking tu:e

cueneaders clugged without affectir; the clant's performance
as snown in FSAR Tac 1? 4.2-5. ne consecuences of steam

~

generator tuce leaks nave teen araiyzed in FSAR Section
14.5.

It is 1 cortart to icertify the accrow rate size and
elevation of steam generator tL0e ieaks anc to
metallograonically examine tne suoneacer tuce material
Oecause tnis information can ce usec to analyze any trene or
generic cause of tuce leaks. Conclusive icentification of
tre cause of a steam gene-ator tute leak may enacle
modifications anc/Or cranges in coeration to incresse tne
reliability and life of tne steam generators and to prevent
a quantity of tuce failures in excess of tnose analyzec in
the FSAR.

l

,
k

_
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BASIS FOR SPECIFICATIONS LCO 3.5.3.1/SR 4.5.3.1 AND
LCO 3.5.3.2/SR 4.5.3.2 (Continvec)

;

Because of tne subheader cesigns leading to the steam
generator tu:e oundles, internal or external inspection and,

i evaluation of a tube leak to establish a conclusive cause is
not practical. .Yetallographic examination of the accessible |

''

connecting sucheacer tube will show the condition of the
internal surface of the subneacer, giving an indication of

.I the conditions of the leaking tube internal surface, thereby ,

comon : rating the effectiveness of water chemistry controls. '

Deternining the accroximate si:e and elevation of the tube.

,

leak may enable evaluation of otner possible leak causes +

1 such as tuce/tute support plate interface effects.
|

!

The surveillance plan outlined above is considered adecuate
2 to evaluate steam generator tube integrity and ensure that

the consecuences of postulatec tuce leaks remain within tne '

limits analy:ec in the FSAR.
1 ;.

I
J
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SAFE SHUTDOWN COOLING SYSTEMS,

s , -

-

3/4.S.4 EMERGENCY CONDENSATE AND EMERGENCY FEECWATER HEACERS

EMERGENCY CONDENSATE AND EYERGENCY EECWATER WEADERS - CPERATICN

LIMITING CONDITICN FOR COERATICN

3.5.4.1 The emergency concensate neacer an: tne emergency feecwater
neacer shall ce 00 ERA 3LE.

APDLICABILITY: POWER, LCW PCWER, STARTUP*, SHUTDCWN', and REFUELING *

ACTICN:

a. With either tre emergen:y condensate neader or the
emergency feec ater neader ino;eracle, restore the '

inoceracl'e neacer to CPERABLE status within 72 hours or:

1. Wnen in ?CWER. LCW PCWER, or STARTUP, be in at least
SHUTCCWN witnin :ne next 24 nours, or

() 2. Wnen in SHUTCCWN or REFL E LING , susoenc all''~'

operations involving CCRE ALTER *ICNS or control rod
movement resu' ting in oositive reactivity cnanges.

O. With Octn tre e~ergency concensate nencer anc the
e?ergency feec ater neacer inoceraDie, restore one
neacer to CPERAELE status within 1 nour, or

1. Wren in PCWER, LCW PCWER, 0- STARTU , :e in at least
SbUTCCWN witnin :ne next 24 nours, or

2. Wnen ir SHUTCCWN or RE:UELIN3, susoen: all
coerations involving CCRE ALTERATIONS cr control red
movement resulting in oositive reactivity enanges.

SURVEILLANCE RECUIRE"EN'S

4.5.4.1 No accitiona' Sursei11arce Recuire ents are recuirec otner
tnan : nose su vei'la*:es 1 centi'iec in Soe:i'i:ations
SR 4.5.1.1.a. SR .7.1.1, arc SR 4.5.3.1.a.1.

73
\ ]

''

*'aenever CALCULATEC EULK CCRE TEvoERATURE is greater than 760.

:egrees F.

. _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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,' ; SAFE SHUT 00WN CCOLING SYSTEMS
v

3/4.5.4 EMERGENCY CCNDENSATE AND EMERGENCY FEECWATER HEADERS

EVERGENCY CONCENSATE AND EVERGENCY FEECWATER HEACERS - SHUTCCWN

LIMITING CCNDITICN FCR COERATICN

3.5.4.2 Eitrer tne emergency concensate neacer or the emergency
feecwater neacer snali ce C?ERABLE.

APDLICASILITY: STARTUP*, SHUTCCWN*, and REFUELING *

ACTION: With cotn the e ergency feecwater anc emergency condensate
heacer inocerable, ce in at least SHUTCCWN within 12 nours
anc restore at least one neacer to CFERASLE status orier to
rea ning a CALCULATEC SULK CORE TEMPERATURE of 760 degrees F '

or suscene all c:erations involving CORE ALTERATICNS or
centrol roc move ent esulting in positive reactivity

,

enanges.

f,, )
'' d-

SURVEILLANCE RECUIREVENTS

4.5.4.2 No accitional Surveillance Requirements are re:uirec otner
than those surveillan:es icentifiec in Soe:ification
SR 4.5.4.1.

* Wnenever CALCULATEC EUL< CCRE TEV:ERATURE is less snan or e ual to
760 cegrees F.

1
1

f' \ I

N_]

:
'
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BAJ'i A- FOR SPECIFICATION LCO 3.5.4/SR 4.5.4

The G?ERABILITY of the emergency ccndensate header and the
,

_ emergency-feedwater haecer ensures redundant water supply
paths to the heilum ' circulators and steam generators for>

SAFE SHUT 00WN C0QJhG cf the plant. In the event of ai

failure of the ' normal feedwater line, the availability of
esther the emergency feedwater or emergency condensate lines
provides adequate cooling capability. OPERABILITY of the
aforementioned header'd f s accomplished during' SHUTOCWN by
verifying flow through each neader to the steam generators
and helium circulators .

acth the emergency concensate header and the emergency
feedwater header ~arti considered SAFE SHUT 00WN COOLING
equipment.

Recundayicy Crf;erff

The use et 760 cegrees F C4LCULATED DVLK CORE TEMPERATURE as
a divistar between tne A.PPLICABILITY of Specification *

3.5 4.1 versus 3.5.4.? is explained in the BASIS for
Specification 3.L.5.

Sneci fi catt er 3.0.5 provides the methocology and necessary
f-~. data to c'atermise tne sopropriate time interval to reach a

(i '
active core remains below this temperature, which
CALC'JAL150 EULK CORE TEMPERATURE of 76C degrees F. If the

co*re;ooncs to tne design maximum core inlet temperature,
tnen the design core inlet temperature :annot be exceeded
and there can ce no damage to fuel or PCRV internal
comconents regardless of the amount, including total

. aosence, or reversal, of primary coolant helium flow,

The emergency feedwater header is not normally placed in
' service until approximately 30% reactor power, to orevent

unnecessary long-term wear of components associated witn the
emergency feecwater heacer. Nevertneless it is still
required to be OPERABLE during the aforementionea MODES.

f

0%

. \s/
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BASIS FOR SPECIFICATION LCO 3.5.4/SR 4.5.4 (Continued)
_

ACTIONS |

With CALCULATED BULK CCRE TEMPERATURE above 760' degrees F,
an inoperable neacer is permitted for 72 hours, as this

loss of reduncancy in SAFE SHUT 00WN COOLINGconstitutes a ,

equipment. 72 hours is consistent with actions required in |
Light Water Reactors for loss of reduncancy in Emergency-
Core Cooling System equioment. If the . inoperable neader

,

cannot be repaired within this time, an orderly shutdown is
'

requirea.

With the CALCULATED EULK CORE TEMPERATURE below 760 degrees
F, 12 hours are allowed to ce in at -least SHUT 00WN,
consistent witn' tne time allowed for an orderly shutdown
from STARTUP, inen, as long as tne inocerable equioment is
restored to CPERABLE status prior to reaching 760 degrees F,
no furtner actions are reauirec.

*
.

,

O,

,

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



- -

Amendment No. { ]
Page 3/4 5-23 ;

|
MAY 2 51988

O SAFE SHUT 00WN COOLING SYSTEMS |

V
3/4.5.5 SAFE SHUTOOWN COOLING WATER SUPPLY SYSTEM

LIMITING CONDITION FOR OPERATION

3.5.5 The SAFE SHUTOOWN COOLING water supply system shall be
OPERABLE with:

a. Two circulating water makeup storage ponds OPERABLE with
a minimum combined inventory of 20 million gallons,

b. At least two OPERABLE circulating water makeup pumps
(P-4118-P, P-41185-P, or P-4118SX-P) connectible to an
essential bus,

,

c. Two OPERABLE firewater pumps, both the motor driven
(P-4501) and the engine driven (P-45015), including the
associated pump pits and at least 370 gallons of fuel in
the day tank for the engine driven pump, and

d. Two OPERABLE flow paths capable of taking suction from
the circulating water makeup storage ponds and
transferring the water via the circulating water makeup
pumps and the firevater pumps to the firewater header
that supplies SAFE SHUTOOWN COOLING equipment.

APPLICABILITY: At all times

ACTION:

a. With CALCULATED BULK CORE TEMPERATURE greater than 760 j
degrees F: '

1. With any single component required by Specification |
3.5.5.a, b, or e above inoperable, restore the
inoperable equipment to OPERABLE status within 72
hours or be in at least SHUTOOWN within the next 24
hours.

l
2. With more than one component required by |

Specification 3.5.5.a, b, or c abov nioperable, but |s

with one OPERABLE flowpath tb:ough any combination
of the above required components, restore the ,

inoperaole equioment to OPERABLE status within 48 |

hours or be in at least SHUTOOWN with n the next 24
hours.

!

l
'

.
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(~} SPECIFICATION LCO 3.5.5 (Continued) ___

V
3. With no OPERABLE flowpath through the above required

components, restore at least one flowpath to
OPERABLE status within 1 hour, or

a) When in POWER, LOW POWER, or STARTUP, be in at
least SHUT 00WN within the next 24 hours, or

b) When in SHUT 00WN or REFUELING, suspend all
operations involving CORE ALTERATIONS or control
rod movement resulting in positive reactivity
changes.

b. With CALCULATED BULK CORE TEMPERATURE less than or equal
to 760 degrees F:

1. With only one OPERABLE flowpath through any
combination of the above required components,
restore the inoperable equipment to OPERABLE status
within 14 days or provide alternate backup equipment i

or w'ater supply. The provisions of. Specification
3.0.4 are not applicable.

2. With no OPERABLE flowpath through the above required
p% components, be in at least SHUT 00WN within 12 hours

and restore at least one flowpath to OPERABLE status'

prior to reaching a CALCULATED BULK CORE TEMPERATURE
of 760 degrees F, or suspend all operations
involving CORE ALTERATIONS or control rod movements
resulting in positive reactivity cnanges.

SURVEILLANCE REQUIREMENTS

4.5.5.1 The SAFE SHUT 00WN COOLING water supply system shall be
demonstrated OPERABLE:

a. At least once per 7 days by verifying the contained
water supply volume in each of the circulating water
makeup ponds,

b. At least once per 31 days by:

1. Starting the electric motor-driven firewater pump
and operating it for at least 15 minutes,

2. Starting each circulating water makeup pump that is
p) not already running, and
%.

3. Verifying that each valve in the flow path, that is
not locked, sealed, or otherwise secured in place is
in its correct position.

|
1

-

-- - , - - . _ . , . - _. . _ , . -
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'~'s SPECIFICATION SR 4.5.5.1 (Continued)(Q |

c. At least once per 12 months by: -

|

1. Cycling each valve in the flow path that is testable
during plant operation, through at least one
complete cycle of full travel, and

2. Verifying the performance capability and mechanical
condition of aach circulating water makeup pump.
This may be performed at the next scheduled plant
shutdown, if not performed during the previous 12
months,

d. At least once per 18 months by performing a system
functional ' test which includes simulated automatic
actuation of the system throughout its operating
sequence, and:

1. Verifying that the automatic valve in the flow path
actuates to its correct position, *

2. Verifying that each firewater pump (motor-driven and
engine-driven) develops at least 1425 gpm at 119
psig,

) 3. Cycling each valve in the flow path that is not
testable during plant operation through at least one
complete cycle of full travel, and

4 Verifying that each firewater pump starts
(sequentially) to maintain system pressure greater
than or equal to 119 psig,

e. At least once per 5 years by verifying the alignment and
settlement of the circulating water makeup pond
embankments, and by examining the embankments and water
structures for abnormal erosion, cracks, seepage,
leakage, and accumulation of silt or dekris.

4.5.5.2 The fire pump diesel engine shall be demonstrated OPERABLE:

a. At least once per 31 days by verifying:

1. The fuel day tank contains at least 370 gallons of
fuel, and

2. The diesel starts from ambient conditions and
operates for at least 30 minutes, i

b. At least once per 92 days by verifying that a sample of
O diesel fuel from the fuel day tank, obtained in iO accordance with ASTM-0270-1975 is within the acceptable |

limits specified in Table 1 of ASTM-0975-1977 when
checked for viscosity, water and sediment.

I |
| |

i
'
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'
SPECIFICATIONS SR 4.5.5.2 (Continued)

c. At least once per 18 months, by subjecting the diesel to
an inspection in accordance with procedures prepared in
conjunction its maaufacturer's recommendations for the
class of service.

4.5.5.3 The fire pump diesel starting 24-volt battery bank and
charger shall be demonstrated OPERABLE:<

a. At least once per 7 days by verifying that:

1. The electrolyte level of each battery is above the
plates, and

2. The overall battery voltage is greater than or equal
to 24 volts,

b. At least once per 92 days by verifying that the specific
gravity is appropriate for continued service of the i

battery. -

c. At least once per 18 months by verifying that:

1. The batteries and battery racks show no visual
indication of physical damage or abnormal |O deterioration, and !

2. The battery-to-battery and terminal connections are
clean, tight, free of corrosion, and coated with
anticorrosion material.

'

1
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p BASIS FOR SPECIFICATION LCO 3.5.5/SR 4.5.5___
V

The SAFE SHUT 00WN COOLING water supply system provides an
adequate water supply for helium circulator water turbine
operation and emergency cooling water to the steam generators
for SAFE SHUT 00WN COOLING. The SAFE SHUT 00WN COOLING water
supply system also supplies cooling water to oth e SAFE
SHUT 00WN COOLING equipment via the firewater header. SAFE
SHUTOOWN COOLING requirements are discussed in Section 1.4,
10.3, and 14.4 of the FSAR.

For protection against a single failure, there are two
independent SAFE SHUT 00WN COOLING water flowpaths from the
circulating water makeup storage ponds to the firewater
header. There is a ringle pump pit for the three circulating
water makeup pumos, and a separate pump pit for the two
firewater pumps. The piping between the storage ponds and the
pumps and the firewater header is redundant. The firewater
header (10"L4502-025 on PI 45) can be supplied from the
firewater pumps via several different connections to ensure a
reliable supply to SAFE SHUTOOWN COOLING equipment.

,

The SAFE SHUTDOWN COOLING equipment supplied from the
firewater header includes the emergency condensate header
(contained in Specification 3/4.5.4), the emergency feedwater
header (contained in Specification 3/4.5.4), the instrument

) air compressors and after coolers (contained in Specification(V 3/4.7.3), the standby diesel generator coolers (contained in
Specification 3/4.8.1), and the PCRV liner cooling system
(contained in Specification 3/4.6.2).

The circulating water makeup system provides at least 20
million gallons of water to the service water and firewater

;

systems. During extremely cold weather, formation of ice on i
the surface of the circulating water storage ponds can occur.
The Specification limit of 20 million gallons of water is in |

,

'

addition to any ice formation. The firewater system has two
redundant 100% capacity firewater pumps, each rated for 1500
gpm at 125 psig TOH. The main pump is electric-motor driven,

jand the standby pump is diesel-engine driven. With 370
gallons of fuel in storage, the diesel-engine driven fire pump
can operate at rated conditions for 24 hours which is adequate
time to have more fuel delivered to the site. Each pump has
its own driver with independent power supplies and controls
and is located in a separate room, divided oy a 3-hour fire '

rated concrete wall.

The fire water cumos take suction from independent pits which
are supplied from two storage ponds via circulating water
makeup pumps.

O

. _ _ . . .
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ACTIONS

With the CALCULATED BULK CORE TEMPERATURE greater than 760
degrees F, and with two out of three circulating water makeup
storage pumps inoperable or with any one circulating water
makeup pond inoperable or a firewater pump inoperable, a
restoration time of 72 hours is considered sufficient, as this
constitutes a loss of redundancy in SAFE SHUT 00WN COOLING
equipment. 72 hours is consistent with Actions required in
Light Water Reactors for loss of redundancy in Emergency Core
Cooling Systen, equipment. Any combination of components may
be inoperable for 48 hours, provided a flow path is still
available. However, with all circulating water makeup pumps,
headers, or firewater pumps inoperable, a restoration time of
1 hou;- is specified, as all means of SAFE SHUT 00WN COOLING
water supply are lost.

Also, with the CALCULATED BULK CORE TEMPERATURE below 760
degrees F, a single flowpath may be inoperable for 14 days or
backup equipment may be placed in service. This allows
periodic maintenance of components such as the storage ponds,
when the decay heat removal requirements are reduced. With no
flow paths,12 hours are allowed to be in at least SHUTOOWN,
consistent with the time allowed for an orderly shutdown fromq

Q STARTUP. Then, as long as the inoperable equipment is
restored to OPERABLE status prior to reacning 760 degrees F,
no further Actions are required.

The surveillances identified in this specification will ensure
that all equipment, water supplies, and flow paths will remain
OPERABLE as specified in order to meet those SAFE SHUT 00WN
COOLING requirements specified above.

The use of 760 degrees F CALCULATED BULK CORE TEMPERATURE as a
division between the ACTIONS is explained in the BASIS for
Specification 3.0.5.

Specification 3.0.5 provices the methodology and necessary
data to determine the appropriate time interval to reach a
CALCULATED BULK CORE TEMPERATURE of 760 degrees F. If the
active core remains below this temperature, which corresponds
to the design maximum core inlet temperature, then the design
core inlet temperature cannot be exceeded and there can be no
damage to fuel or PCRV internal components regardless of the
amount, includirg, total absence, or reversal, of primary
coolant helium flow.
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DRAFT
PCRV AND CONFINEMENT SYSTEMS

MAY 2 51988
3/4.6.1 PCRV PRESSURIZATION

PCRV SAFETY VALVES

LIMITING CONDITION FOR.0PERATION

F

3.6.1.1 All PCRV safety valves shall be OPERABLE with:

a. Ruoture disc and safety valve settings as specified in
Taole 2.2.1-1,

b. Both inlet block valves locked open,

c. Less than 5 psig between each rupture disc and relief
valve,

i

d. Less tnan 20 psig in the safety valve containment tank,
and

e. Less than 200 osig in the safety valve pilot stage |bellows.

APPLICA8ILITY: Whenever PCRV pressure exceecs 100 psia

ACTION: With any PCRV safety valve inocerable, restore it to
OPERABLE status within 12 hours or ce in at least SHUT 00WN
within the next 24 nours anc ceoretsurized to less tnan 100
psia within tne following 30 nours.

,
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SURVEILLANCE REQUIREMENTS

4.6.1.1 The PCRV safety valve installation shall ce demonstrated
OPERABLE:

a. At least once per 24 hours by verifying that the
pressure between each ructure disc and relief valve, in
tne safety <alve containment tank, and in the safety
valve pilot 'tage bellows, is within the aoove limits.

b. During eacr. refueling outago by testing ors of the PCRV
safety va',ve and rupture disc assemblies, on an
alternat'ng basis, witn the interval between testing
indivicQ11 assemblies not to exceed tne applicable. test
interval specified in the ASME Code. Rupture disc
assemolits snall be tested to verify settings. Safety
valves stall ce tested in accordance with applicaole
ASME Coce requirements to verify setpoints,

i

c. The PCRV salety valve containment tank closure bolting
snall be visually examined for aosence of surface
cefects wnen the tank is opened for testing of the
overpressure protection cevices. Tank closure flange
leak tigntness shall be cetermined following tank
closure.

|

|
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MAY 2 9 gggp 8 ASIS FOR SPECIFICATION LCO 3.6.1.1/SR 4.6.1.1
V

The PCRV safety valve installation (consisting of a
containment tank containing two parallel trains, each of
which has a manual block valve and a ructure disc upstream
of the safety valve, tne trains discharge to the atmosonere
via a single particulate filter) provides tne ultimate
protection against overpressurization of the PCRV. Althougn
each train is capable of protecting the PCRV from
overpressure by itself, both trains are required to ensure
protection assuming a single failure. The manual-block
valves are locked ooen and tneir position is ensured by
acministrative controls. (FSAR Section 6.8.2.1). The
position indication circuits associated with each block
valve are functionally tested and calibrated wnen testing
eitner train of the system.

For the installation to be considered OPERABLE, the rupture
discs and safety valves must be set as specified in
Specification 2.2, tne block valves must ce open, and system
pressures must be witnin :ne specified limits. *

Pressure builduo between the rupture disc and safety valve
indicates leakage past tne rupture disc and shifts the
effective set oressure of the rupture disc. The high-set
rupture cisc has a maximum allowable set pressure of 832 + 8

f) = 840 psig. To ensure that tne hign-set rupture disc
'u fractures at less than or equal to the PCRV Reference

Pressure (845 osig), the pressure builduo cannot exceed 5
osig. This value is also used for tne low-set ruoture disc
to maintain tne cesign safety margin. Verification that the
interspace cressure is less than 5 psig may be made by
aosence of alarms or other means.

Althougn cesigned for 845 psig, the PCRV safety valve
containment tank is normally at atmosoneric pressure. The
tank is provided witn a pressure alarm (set at a nominal 15
psig) to cetect any primary coolant lea (age into tne tank.
Pressure in this tank coes not effect safety valve
operation.

Pressure ouilcuo in a safety valve's oilot stage bellows is
indicative of cellows leakage that would interfere witn
safety valve coeration, and this pressure is alarmec. The
actual setocint for this alarm is aroitrary and an
acceptance range nas been estaolisnec as 10-200 esig, to
allow for swit n inaccuracies anc to accommocate tne
existing p'. ant ecutoment.

,
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MAY 2 51988
BASIS FOR SPECIFICATION LCO 3.6.1/SR 4.6.1 (Continued)

Any pressure buildup in either the PCRV safety valve
containment tank or. the ruoture disc / safety valve
interspaces can -be remote-manually released to the reactor
' plant ventilation system, upstream.of the exhaust filters.
The appropriate action when any of the condttions are not
met is to depressurize the PCRV wnich ooviates the need for
overoressure protection. The ACTION statement requires this
after reasonable times for corrective action and SHUT 00WN.

,
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MAY 2 51988

O
PCRV AND CONFINEMENT SYSTEMS

3/4.6.1 PCRV PRESSURIZATION

STEAM GENERATOR / CIRCULATOR PENETRATION OVERPRESSURE PROTECTION

! LIMITING CCN0! TION FOR OPERATION
|

|

3.6.1.2 One PCRV penetration overpressure protection train
protecting.the penetrations for each steam generator loop
and one train protecting each circulator penetration shall
be OPERABLE with:

a. Ruoture disc and safety valve settings as specified in
Table 2.2.1-1,

b. The associated block valve open, and

c. Less than 5 psig between the rupture disc and the
associated safety valve.

| APDLICABILITY: Whenever PCRV pressere exceeds 100 psia

ACTION: With both PCRV penetration overpressure protection trains
protecting the penetration (s) of any steam generator loop or
circulator inoperable,

a. Within 12 hours either:

1. Restore one train to OPERABLE status, or

2. Depressurize tne process piping in the affected !
penetrations to less tnan primary coolant . pressure. '

b. If neither of the above ACTIONS are performed within 12
hours, ce in at least SHUT 00WN within the next 24 hours
and depressurized to less than 100 psia witnin the
following 30 nours.

I
1

I
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MAY 2 51988

O SURVEILLANCE REQUIREMENTS

4.6.1.2 The steam generator and circulator penetration overpressure
protection trains shall be demonstrated OPERABLE:

a. At least once per 24 hours by verifying less than 5 psig
between the rupture disc and safety valve.

b. At least once per 31 days by verifying the open position
of the block valve to the OPERABLE overpressure
protection train,

c. At least once per 5 calendar years, on a STAGGERED TEST
BASIS, by:

1. Testing each of the two redundant assemblies so that
one safety valve for each penetration interspace is
tested in accordance with the test frequency
specified in the ASME Code, at an approximate
interval of 2 1/2 years. Safety valves shall be
tested in accordance with the applicable ASME Code
requirements to verify setooints. In conjunction

( ith this test, one rupture disc from a steam
\ generator penetration overoressure protection train

and one rupture disc from a helium circulator
penetration overpressure protection train shall be
visually examined to verify that the membrane is
free of defects and the knife blade remains sharp.

2. Performing a CHANNEL FUNCTIONAL TEST of the control,
interlock, and indication circuits associated with
each -of the penetration overpressure protection
assembly block valves,

l

O

|
|
|
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d BASIS FOR SPECIFICATION LCO 3.6.1.2/SR 4.6.1.2

The steam generator and circulator penetrations are the only
PCRV penetrations that contain process fluids at pressures
high enough to necessitate overpressure protection for the
penetrations. Separate overpressure protection trains are
provided for a) the six steam generator module penetrations
of each loop, and b) each of the four helium circulator
penetrations. Each train consists of two parallel relief
assemblies consisting of a manual block valve, a rupture
disc, and a safety valve. The block valves in a train are
interlocked so that only one valve can be opened and one
valve closed at any time.

For the train to be considered CPERABLE, the rupture disc |
and safety valve must be seu as specified in LSSS 2.2.1, the
block valve must be open and the interspace between each
rupture disc and the corresponding safety valve interspace
must not be pressurized above 5 psig. Verification that the
pressure is less than 5 psig may be made by absence of
alarms or other means. Since the relief valves protact the
penetrations from overpressurization resulting from rupture
of high pressure process piping (e.g. bearing water,
feedwater, emergency feedwater, steam) within the

O4
penetration, the appropriate action is to either'

depressurize the high pressure process piping or shutdown
and deoressurize the PCRV. The ACTION statement requires
this within reasonable times consicering the probability and
risks of such an occurence.

The surveillances verify the settings of the safety valves,
and ensure calibration and function of the pressure
switches, alarms and position control and indication
circuits. The intervals specified are suitable for the
nature and reliability of system components.

Testing of a PCRV cenetration overpressure protection
assembly can be performed curing plant operation since the
assemblies are accessible and LCO 3.6.1.2 requires only one
assemoly to be OPERABLE at any time. The safety valve in
each assembly is tested to demonstrate that it opens at the
correct set pressure.

The ructure discs are not providec with a testaDie design
feature, and tnerefore, cannot be tested. H0 wever one
rupture cisc of eacn type assemoly is visually examined to
verify that the membrane is free of defects and that the
knife place remains snarp.

|O
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3/4.6.1 PCRV PRESSURIZATION

INTERSPACE MINIMUM PRESSURIZATION

|

| LIMITING CONDITION FOR OPERATION
!

3.6.1.3 Ine interspaces between the primary and secondary PCRV
penetration closures shall |e cressurized with purifiedb
helium gas 55 follows:

a. At a pressure greater than primary coolant pressure,
or

b. With a leak catnway from one or more steam generator
interspace (s) to tne cold reheat steam system, thei
steam generator penetration interspaces for the
affected loop (s) may be maintained at a pressure less
than crimary coolant pressure, but greater tnan cold
reneat steam pressure.

O)( APPLICABILITY: Wnenever PCRV pressure excee:s 100 psia'

ACTION: With one or more cenetration interscace(s) below the-
minimum reovired pressure, restore the cressuri:ation to
within its limit within 24 nours or be in at least
SHUTOCWN within the next 24 hours and depressurized to
less than 100 osia within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.6.1.3 The oCRV cenetration intersaaces snall De verified to be
within tne aoove limits at least once every 24 nours by
verifying tnat tne PCRV penetration interscace supply
header cressures are above primary coolant oressure, and
tnat tne steam generator cenetrations in affected locos
are aoove colc reneat steam pressure,

s.
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BASIS FOR SPECIFICATION LCO 3.6.1.3/SR 4.6.1.3 M AY 2 41094
Pressurization of PCRV penetration interspaces to a pressure

|above primary coolant pressure 1) positively prevents any |

leakage of contaminated helium from the primary coolant system
througn the primary closure, and 2) ensures that any leakage
througn the secondary closure into tne reactor building will
be purified nelium and thus will have no radiological
consequences.

An exception to the above is permitted for the steam generator
penetration interspaces because of the potential leakage of
puri fi ed nelium gas from tnese interspaces into the cold
reneat steam system piping witnin the interspaces. In this
case, the steam generator penetration interspaces in the
affected loop may be maintained at a pressure less .tnan
primary coolant pressure, but slightly greater than cold
reneat steam pressure. This mode of operation reduces tne
driving force for leakage and significantly recuces tne
leakage of purified nelium gas to tne cold reheat system
wnich, i n, turn, allows tne maintenance of condenser vacuum '
required for normal clant power operation. In this mode of
uoe ra t i on , tnere exists the potential for contaminated helium
gas leakage tnrough tne primary closure and into the reheat
steam system where it would be stripped from the steam by the
main concensar air ejector and ultimately exnausted tob atmosohere past the air ejector monitor and then througn theV monitored plant exhaust stack. Consecuently, more stringent
leak testing and interspace radiation monitoring recuirements
are imoosed for this mode of operation by Soecifications
3.6.1.4 and 3.6.1.5, to orovide ccmcensatory measures tnat
cemonstrate tne integrity of tne crimary closure and protect
against the leakage of unacceotable cuantities of contaminated
helium gas. Ine condenser air ejector monitor, the reactor
ouilcing ventilation system monitors, and radioactive gaseous
effluents from tne olant are accressec anc controlled by
Soecification 3.0, "Radiological and Environmental Technical
Scecifications".

While intersDace pressure below the minimum required pressure,
in itself. Doses no immediate na:ard, leakage tnrough both the
primary anc seconcary closures, could lead to crimary coolant
leakage from One PCRV to tne reactor Duilcing atmosonere, l
However, otner soecifications ensure tnat sucn leakage would
ce limitec to an acceotable rate anc would be detectec,
filterec, monitorec and exnaustec from tne ventilation exnaust
Stack. Ine acpropriate action is to restore interspace
cressuri:ation to tne necessary level in a reasonable time (24
hours) or De in SHUTCOWN within tre next 24 nours anc
cepressuri:e tne PCRV.

bQ
:

|
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MAY 2 51988
BASIS FOR SPECIFICATION LCO 3.6.1.3/SR 4.6.1.3 (Continued)

Maximum PCRV and interspace pressures are limited to 845 psig
per SL 2.1.2.

The surveillances provide for monitoring the penetration
interspace supply pressure. The SURVEILLANCE INTERVAL is
suitable for the type and . reliability of tne comDonents-
involved. Interspace cressure monitoring instrumentation is
tested and caliorated in accorcance with administrative
procedures.

-
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'T PCRV AND CONFINEMENT SYSTEMS MAY 2 51988

3/4.6.1 PCRV PRESSURIZATION

PCRV CLOSURE LEAKAGE

( LIMITING CONDITION FOR OPERATION
1

| 3.6.1.4 The helium leakage through PCRV penetration closures shall
be maintained within the following limits:

a. Total helium leakage through all the primary closure
seals in any of penetration groups I through VIII shall
not exceed an equivalent leak rate of 400 pounds per day
at a differential pressure of 10 psi, and

b. Total helium leakage through all the secondary closure
seals combined shall not exceed an equivalent leak rate
of 400 pounds per day at a differential pressure of 688
psi, and

c. Total helium leakage from steam generator penetration
group III or IV to the reheat steam system shall not
exceed 700 pounds per day.

O
APPLICABILITY: Whenever PCRV pressure exceeds 100 psia

|

ACTION: With PCRV penetration interspace helium leakage exceeding |
the above limits, recuce the helium leakage to within the |

limits within 24 hours or be in at least SHUT 00WN within the !
next 24 hours and depressuri:ed to less than 100 psia within |

tne following 30 hours.

SURVEILLANCE RE0VIREMENTS

4.6.1.4 The PCRV penetration interspace leakage shall be determined
to be within the aoove limits at least once per 92 days or
within 24 hours after an unanticipated increase in
cressuri:ation gas flow, by determining the leak rate of the
PCRV penetration primary and seconcary closures, and the
leak rate of steam generator penetration interspace to the
reneat steam system.

O
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BASIS FOR SPECIFICATION LCO 3.6.1.4/SR 4.6.1.4

PCRV penetration interspaces are normally maintained at a
pressure greater than the primary coolant pressure by supplying
them with purified helium from either the high pressure helium
storage tanks or from the helium purification system so that any
leakage through either the primary or secondary closure seals
will be purified helium.

The normal gas supply to all the penetration closure interspaces
is from the helium purification system and is continuously
monitored for flow so that an increase in closure leakage can be
sensed and alarmed. The penetration closure interspaces are
supplied with pressurizing gas in groups through the arrangement
of the purified nelium piping. The grouping of the penetrations,
defined in FSAR Section 5.12.2, is as follows:

Group I: All penetrations in the top head of the PCRV (37 -
control rod drive, 2 - high temperature filter-
absorber, and 1 - top access).

Group II: All instrument penetrations (20) plus the bottom
access penetration.

Group III: The 6 steam generator penetrations, Loop I.

/ Group IV: The 6 steam generator penetrations, Loop II.

Group V-VIII: Eacn helium circulator penetration. |

The leak rate limitations for the primary closures are based on
a differential pressure of 688 psi, which would be the
differential pressure across a primary closure in the event a
secondary closure should fail. The calculated permissible
leakage rate across the primary closure would be in excess of
1145 pounds per hour at a differential pressure of 688 psi.
Converting the 1145 pounds per hour leak rate to normal raerating
conditions of 10 psi differential oressure indicates an operating
limiting leakage rate of 400 pounds per day (16.7 pounds per
hour). This leakage flow can readily be detected on the
pressurizing gas flow indicator. It is assumed tnat under these
conditions, the entire inventory of orimary coolant would leak
through the p rima ry closure. (The associated activity release
would be similar to that release resulting from the maxi. rum
credible accicent (MCA) discussed in Section 14.8 of the FSAR).
Assuming cesign crimary coolant activity, and assuming a dilution
factor of 2.7 x 10 -3 sec/m3, tne resultant dose is at least an
order of magnituce less tnan the limits of 10 CFR 100 at the
exclusion area councary.

_ _ . -- . __ _ . . . . _ -
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BASIS FOR SPECIFICATION LCO 3.6.1/SR 4.6.1 (Continued)

\ Secondary seal leakage during normal operation is leakage of
purified helium. The secondary seal leakage is limited to 400
pounds per day at the normal operating differential pressure of
688 psi to ensure that the penetration interspaces can be
maintained at the pressures required by Specification 3.6.1.3.

Because of a potential leak pathway between the steam generator j
penetrations and the cold reneat steam system piping within the
penetration, the steam generator penetration interspaces may be
operated at a pressure below primary coolant pressure, but above
cold reheat steam pressure. Cold reheat steam pressure varies 1

with plant load, but will generaliy be at least 50 psi below !
primary coolant pressure. When operating in this mode, there
exists a potential effluent pathway of primary coolant leakage
across the primary closure and into the reheat steam system. The l

helium, plus primarily noble gases, would be removed by the I

condenser air ejector and exhausted out the plant stack.

The allowable leakage of 700 pounds per day of helium from any
steam generator penetration group to the reheat steam system it
based on maintaining a satisfactory main condenser vacuum. Since
this leakage is normally purified helium, there is normally no
radiological impact. Monitoring by the reheat loop activity
monitor (s) per Soecification 3.6.1.5 ensures the absence of I

O radioactive effluent. The air ejector monitor serves as a backup I

D to the reheat loop activity monitors. The air ejector monitor, itne reactor building ventilation system monitors, and radioactive j
gaseous effluents from the plant are accressed and controlled by
Specification 8.0, "Radiological and Environmental Technical
Specifications".

In the determination of closure leakage at the reference
differential pressure, laminar leakage flow is conservatively
assumed. Therefore, in correcting the determined closure leakage
to reference differential pressure, the ratio of the reference
differential pressure and test cifferential pressure is used.

If helium leakage exceeds the limits, the appropriate action is
to take corrective action within a reasonable time or SHUT 00WN
and depressurize tne PCRV.

O
|
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BASIS FOR SPECIFICATION LCO 3.6.1/SR 4.6.1 (Continued)

The surveillances provide for measuring closure leak rates at
surveillance intervals suitable for the type of closures.

Additional information on the BASIS, can be found in the
references listed below.

References
,

1. Letter P-82007 from 0.R. Lee (PSC) to Robert Clark (NRC),
subject: Technical Specification Change LCO 4.2.7 and LC0
4.2.8 and Basis, dated January 8,1982.

2. Letter G-82079 from George Kuzmycz (NRC) to 0.R. Lee (PSC),
subject: Fort St. Vrain Nuclear Generating Station, !
Amendment Number 26 to Facility Operating License Number !
OPR-34, dated March 18, 1982.

3. Safety Evaluation by the Office of Nuclear Reactor
Regulation Related to Amendment Number 26 to Facili ty
Operating- License Number OPR-34, Public Service Company of
Colorado, Fort St. Vrain Nuclear Generating Station, Docket

'Number 50-267, dated March 18, 1982.

4. FSAR Sections 5.8.2.3, 5.8.2.5.4, and 5.12.2.

O !
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3/4.6.1 PCRV PRESSURIZATION
|

STEAM GENERATOR INTERSPACE RADIATION MONITORING

LIMITINO CONDITION FOR OPERATION

3.6.1.5 a. The gross activity monitors (channel 2263 and/or 2264)
for the applicable steam generator penetration
interscace group (s) (III and/or IV) shall be OPERABLE
and aligned to monitor the applicable steam generator
in te rs pace ( s) .

b. The gross activity indication for the applicable steam
generator interspace group (s) shall not exceed 200 cpm.

APPLICABILITY: Whenever PCRV pressure exceeds 100 psia, and when
any steam generator penetration interspace group (s)
(III and/or IV) is being maintained below primary
coolant pressure. (Per Specification 3.6.1.3).

ACTION:

a. With the gross activity monitor for the affected steam
generator interspace group III and/or IV inoperable:

1. At least once per 8 hours, take a grab sample of the
applicable steam generater penetration interspace
grouo(s) and analyze it for the noble gas gross
activity within 24 hours, and

2. Restore the required channel (s) to OPERABLE status ;
within 7 days or be in at least SHUTDOWN within the 1

next 24 nours and depressurized to less than 100
psia within the following 30 hours.

|

O

,
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MAY 2 5 $88(~'g b. With indication on the gross activity monitor for
U affected steam generator interspace group (s) exceeding,

200 cpm, determine that the leak tightness of the
affected steam generator penetration interspace primary
closures meets the requirements of Specification 3.6.1.4
within 24 hours or be in at least SHUT 00WN within the
next 2^ hours and depressurized to less than 100 psia
within the following 30 hours.

SURVEILLANCE REQUIREMENTS

.

4.6.1.5 a. At least once per 12 hours, activity monitor channel
2263 or 2264 shall be monitored when its associated
steam generator penetration interspace group is being
maintained below primary coolant pressure, to determine
that the indication does not exceed the above limit,

b. ?ctivity monitor channel 2263 or 2264 shall be
demonstrated OPERABLE when its associated steam
generator penetration interspace group is being
maintained below primary coolant pressure:

1. At least once per 31 days by:

a) Performing a CHANNEL FUNCTIONAL TEST, and

b) Ve ri fyi ng by sample flow or other means, that
each valve (manual, power operated, or
automatic) in the sample flow path tnat is not
locked, sealed, or otherwise secured in
position, is in its correct position.

1

2. At least once per 18 months by:

a) Performing a CHANNEL CALIBRATION and, ,

b) Cycling each power operated valve in the sample
flow path through at least one complete cycle of
full travel.

O

.

- -. , + ~ . - - , . , , , , - - . . , , - , . - - , , - , , - - , - - . - , - , ..-w, ,



Amendment No.
Page 3/4 6-17

DRAFT
O BASIS FOR SPECIFICATION LCO 3.6.1.5/SR 4.6.1.5 NAY 2 51988O

Monitoring of the steam generator penetration interspace
group III and/or IV gas activity with radiation monitoring
channels 2263 and/or 2264 provides a means of verifying
primary closure leak tightness while operating with reduced
steam generator penetration interspace pressure, as
addressed by Specification 3.6.1.3.t

Penetration groups are defined in FSAR Section 5.12.2, and
in the BASIS for Specification 3/4.6.1.4.

In the event that the monitors become inoperable, grab
samples are an acceptable substitute for the monitors for a
limited time. Alternatively, steam generator penetration
interspace pressure could be increased to above primary
coolant pressure, which would void the applicability of the
specification.

If the interspace gross activity reaches the soecified
limits, which are about 200% of the normal background level,
that would be indicative of primary closure leakage, which
is addressed by Specification 3.6.1.4, and the primary
closure leak rate shall be determined within the time
specified in SR 4.6.1.4.b.

The surveillances ensure that the instrumentation is
functional, accurate, and properly aligned. They also
ensure that the steam generator penetration interspaces are
monitored for activity on a frequent easis. The frequency
of grab samole analysis is the same as other Specifications
monitoring coolant activity (e.g., 4.4.1 a).

The condenser air ejector exhaust radiation monitor provides
a cackuo means of cetecting a steam generator penetration
prima ry closure leak accomoanied by a leak path into the
reheat system. The reactor building ventilation system
radiation monitors, in turn, serve as backups to the air
ejector monitor. The air ejector monitor, the reactor
building ventilation system monitors, and radioactive
gaseous effluents from tne plant are addressed and
controlled by Soecification 8.0, "Radiological and
Environmental Technical Specifications".

Additional information on tne above, can be found in FSAR
Sections 7.3.5 and 11.1.1.

O

_
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O PCRV AND CONFINEMENT SYSTEMSG
3/4.6.2 REACTOR PLANT COOLING WATER /PCRV LINER COOLING SYSTEM -
OPERATING

LIMITING CONDITION FOR OPERATION ,

3.6.2.1 The Reactor Plant Cooling Water (RPCW)/PCRV Liner
Cooling System (LCS) shall be OPERABLE with:

a. Two loops operating each with at least one heat
exchanger and one pump operating,

b. At least three out of any four adjacent tubes on the
core support floor side wall, cere support floor bottom
casing, PCRV cavity liner sidewalls and PCRV cavity
liner bottom head operating, '

c. At least five out of any six adjacent tubes on the PCRV
cavity liner too head and core support floor top casing
operating,

d. Tubes adjacent to a non-operating tu:e operating, and

e. The temoerature rise for each operating LCS tube within
the acceptance criteria of Specification 4.6.2.1.b.

APPLICA3ILITY: POWER. LOW PCWER, STARTUP*, SHUTCOWN", and REFUELING *

ACTION

a. With only one RPCW/PCRV LCS loop ooerat ng, ensure both4

neat excnangers are operating in the ocerating loop,
restore tne second loop to coerating witnin 48 hours or
ce in SHUTCOWN witnin :ne following 12 nours and
suscend all ocerations involving control roc movements
resulting in positive reactivity enanges,

b. With no neat exchangers in the coerating 1000 ocerating
or with no liner cooling system loop flow ce in SHUTDOWN
within 15 minutes and susoend all ocerations involving
control od movements resulting in oositive reactivity
cnanges.

Whenever CALCULATED EULK CCRE TEVDERAT tE > > greater tnan*

760 cegrees F.

,

IL.
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/N SPECIFICATION LCO 3.6.2.1 (Continued)b
c. With less than the above reauired number of PCRV Liner

Cooling System tubes operating, otner than during single
loop operation as permitted in ACTION a. aoove, restore
tne required tubes to opsrating status within 24 hours
or ce in SHUTOOWN within the following 24 hours and
suspend all operations invciving positive reactivity.
cnanges,

d. With any Liner- Cooling System .tuce temperature rise
greater than tne acceptance criteria of SR 4.6.2.1.b
below, certare the temperature rise to acceptable status
within 7 days or suomit- a Special Report per
Soecification 6.9.2 within the next 14 days, identifying
the cause of the excessive temperature rise, tne
co rective actions planned to restore the temperature
rise to acceptable status, and the justification for
continuec operation witn the existing temperature rise
condition.

.

SURVEILLANCE REOUIREMENTS
.-

OV 4.6.2.1 The RPCW/PCRV Liner Cooling System snall ce demonstrated
CPERABLE:

a. At least once per 24 hours, oy verifying that each PCRV '

Liner Cooling System loop is circulating cooling water
at a flow rate greater than 1100 gem.

b. At least once per 31 cays, by:

1. Verifying tnat the average temperature rise for each
LCS tuce coes not exceed tne following limits. The
tuce temoerature rise is tne difference cetween the
LCS tuce outlet temperature are tne resoective inlet
header temperature for an coerating loop, anc tne
average temperature rise is tne average of the tuce
temperature rises for any given tube and the
adjacent operating tuces on eitner side of it (three
tuces :ctal, unless otnerwise incicatec):

|a) Too reac Penetrations
|

T r.e average temoerature rise for any tuos in
:nis area snall not exceed 30 degrees F. -

Q b) Core Cutlet Thermocouple penetrations
V

The average temperature rise for any tube in
nis area snall not exceed 25 degrees F.

. _ _ _ _ - _ _ _ _ _ - _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ - - _ -
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SPECIFICATION LCO 3.6.2.1 (Continued)

c) Core Barrel Seal / Core. Support Floor Area

The average temperature rise for tuees F7T43,
F6T44, F11T45, F12T46, F5T47, and the adjacent

,

tubes on either side of this tube group (seven ,

tubes total) shall not exceed 47 degrees F.

d) Peripheral Seal Area

The average temperature rise for any tube in
this area shall not exceed 28 degrees F.

e) The, average temperature rise for any tube
outside of the above identified hot spot areas
shall not exceed 25 degrees F

If the tube temperature rise for any LCS tube is not
available due to an instrum at failure, the tube
temperature rise of tne tube with an instrument
failure may be inferred from the average of the tube
temoerature rises of two tuces on both sides (4
tubes total). .

(O, 2. Functionally testing eacn reactor plant cooling
v water pump.

c. At least once per 12 months or at the next scheduled
olant shutdown if not performed during the previous 12.

,

months, by verifying the performance and meenanical
;

condition of each RPCW oumo,

d. At least once per 13 months by:

1. Performing a LCS redistris.ste mode functional test '

to verify the capability of rerouting most of the
cooling water to the upper side walls and the top
heac.

2. Performing a functional. test to verify the
'

capacility to increase tne LCS surge tank pressure |
to 30 osig ey adcing helium to the tank.

,

u
4

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _
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'

3/4.6.2 REACTOR PLANT COOLING #ATER/PCRV LINER C00 LING SYSTEM -..

j' SHUT @03
.

'

t
! ,x /

- / LIMITING CONDITIONS FOR OPERATIONS

fj
.

<3.6.2.2 The Reactor Pl'aht > ~ Cooling Water (RPCW)/PCRV Liner Cooling
System (LCS) snall be OPERABLE with one RPCW/PCRV LCS loop

/ operating witn at least one heat exchanger and one pump in,

each '/cor, operating.
,

'

APPLICABIL TY: STARTUP*#, SHUTOOWN*#, and REFUELING *#

ACTION: With no RPCW/PCRV / S loop operating,

a. And with forced circulation cooling maintained, be in at- |'

*

least SHUT 00WN witnin 12 hours and restore at least one
loco to operating status prior to reacning a CALCULATED

. ./ BULK CORE TEMPERATURE of 760 cegrees F, or suspend all
operations involving c0RE ALTERATIONS or control red.

..
'

movements resulting in positive reactivity changes,a
f3 i

s

C b. And with ne forced circulation coc'ing, be in at least |' SHUTDOWN within 10 minutes, and restore at least one
loop- to operating status prior to reaching a CALCULATED
EULK CCRE TEMPERATURE of 760 cegrees F, or- suspend all-<

coeracions involving CORE ALTERATIONS or control rod
movements resulting in positive reactivity enanges.

SURVEILLANCE RE0!!!fEMENTS ,

4.6.2.2 Tne RPCW/PCRV LCS shall ce cemonstrated C'PERABLE by
performance of tre recuirements identif tec in SR 4.6.2.1.

I

O

w% '

Whenever C5LCULATEC EULK CCRE TEMPERATURE is less than or equal"

to 750 cegrees :.

s- ,le c o're succort ficer sicewall :ene of tne PCRV Liner Cooling
system may oe valvec ou: wner :CRV oressure is less tnan or equal-

r) td 150 osia r.ic CCRE AVERAGE INLET TEMPERATURE is less than or
' equal to 250 cegrees F |

'

|
-

1
.

J

. -

-

. . . . .- - - . - -. .- -.
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T] BASIS FOR SPECIFICATION LCO 3.6.2/SR d.6.2,

L.)
During operation at POWER, two PCRV liner cooling system locos
are required to maintain PCRV liner cooling system temoeratures
and PCRV stresses within the FSAR design criteria (FSAR Section
5.9.2., Thermal Barrier and Liner Cooling System Design and
Design Evaluation). Analysis supporting the PCRV Liner Cooling
System design (FSAR Section 5.9.2.4) cemonstrates that operation
at full power witn one cooling loop for 48 hours satisfies the
cesign criterion of a maximum temperature increase of.20 cegrees
F in the bulk temperature of the PCRV concrete within one and
one-half feet of the liner. Operation on one loop during a loss
of forced circulation accicent using a PCRV liner cooldown with
an increased liner cooling water system cover pressure of 30 psig
may result in temperature rises across individual cooling tubes
of 240 degrees F (outlet temoerature of approximately 340 degrees
F). These conditions result in acceptable liner cooling for this
analyzec condition, and PCRV structural integrity is preserved
(FSAR Section 0.1.2.1.5).

The liner cooling tubes are spaced in such a manner as to limit '

local concrete temoeratures acjacent to the liner to 150 degrees
F under normal full power design operating conditions. However,
cotential failures of cooling tubes were analyzed and their
limits follow.

PCRV liner cooling suce failures, wnether tre result of leakagek or blocking, ao not affect tne integrity of ne PCRV as long as
such a failure is limited to a single tube in any set of four
adjacent tubes on the PCRV cavity side walls, PCRV cavity bottom
casing, core succort floor sice wall or core support floor liner,

bottom nead, or a single tube in any set of six adjacent tubes on
the PCRV cavity liner too neac and core succort floor top casing.
A failed tuce wnich doubles back on itself is consicered a single
tuce failure. In tnese cases, tne local temperature in the
concrete would be less than 250 cegrees F (curing normal two loop
coeration), an acceptacle concrete temperature (FSAR 5.9.2.3.).

Operation of the PCRV liner cooling system curing startup testing
cisclosec not spots. Tnese locations were icentified and
analyzed in FSAR Section 5.9.2.8. The engineering evaluation
indicated that operation with the hot spots would not compromise
PCRV integrity anc continued coeration is acceptable. Four of
the seven hot spots have liner cooling tubes wnich are expectec
to have temoerature rises greater tnan 20 cegrees F, as
identifiec in FSAR Section 5.9.2.3, Table 5.9-1 anc Taele 5.9-4

|
|

!

l

v

i
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C BASIS FOR SPECIFICATION LCO 3.6.2/SR 4.6.2 (Continued)

Tube temperature rises are limited on an overall basis by the 20
degree system temperature rise limitation of LCO 3.6.3.d. The

,

Liner Cooling System has been analyzed for failed tubes and for
localized hot spots, with tne conclusion that the integrity of
the PCRV is not comoromised by these conditions (FSAR 5.9.2.8).
In the not spot analysis cited as Reference 15 in FSAR Section
5.9, Los Alamos National Lacoratories (LANL) indicated that with
tuce temperature rises up to 47 degrees F, the concrete
temoeratures could be as hign as 354 cegrees F and tne resulting
stresses were celow allowable limits of the ASME Code. LANL
consicered that otner hot spots witn lower temperatures are
acceptable without furtner exolicit analysis. LCS tube
temperature rises of 25 degrees F result in stresses less severe
tnan those evaluated by LANL, and are acceptable without further
analysis.

Based on the LANL conclusions, individual tube temperature rises
are permitted to exceed the 20 degrees F limit if the average of
three adjacent tuce temperature rises does not exceed 25 degrees
F. This orovision assures relatively low . heat input to the
concrete wnile allowing for small variations in incividual tuce
flow rates during clant ooeration. Also, the average temoerature
rise limits for the icentified hot soots assures that the neatO. inout to the concrete in these areas is substantially the same asd that analyzed, wnile allowing for local minor variations in LCS
flow rates and temoerature distribution during clant operation.

Tne use of an average tuce temoerature limit is acceptable
because non uniform temperature distributions in the PCRV
concrete result in some minor variations in individual liner
cooling tuce temoerature rises. These non-uniform temperatures
result in tnermal stresses in tne structure, but these stresses
tend to relax due to creep and otner inelastic effects,
particularly in areas of local stress concentration. Therefore, !only tne bulk temperature of the PCRV concrete is significant in ;
estaclisning tne tr.e rma l loacing of ne PCRV ano averaging tne |
temperature rise in :nree acjacent tuces is justifiec.

|The ACTION times specified for recovery of two operating locos |come from analyses cescribec in FSAR Section 5.9.2.4,- i.e., 48 !hours operatfor on one loop before temperature of the bulk !
concrete would rise 20 degrees F. With tne numoer of cooling '

tuces less ; nan recuirec. a 24 hour action time is sufficient to
icentify and restore tre tuce to operating status (if 30ssible)
or SHUT 00'nN to make :er anent recairs.

,

With any LCS tuce te cerature rise greater tnan the acceptance
criteria, 7 days are allowec to restore it as the temoerature

e effects on PCRV concrete occur slowly. Also, tne preparation of
(-) a report if the temoerature rise is not restored within limits

assures an evaluation of continuea operability in tna condition.

:

. . . _ _ _ _ - - _ _ . _ _ _ - - - - - - _ - _ _ _ _ _ _ _ _ _ _ _ - . _ _ . . _ _ _ _ ._. _ - - - _ - _ . - - - _ _ _ _ - - . _ . -
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BASIS FOR SPECIFICATICN LCO 3.6.2/SR 4.6.2 (Continued)

The surveillance (s) and their respective intervals are specified
to verify operability of the liner cooling system. Components
and features of the reactor olant cooling water system tnat are
not safety related do not affect LCS operability. The ISI/IST
program at Fort St. Vrain verifies OPERABILITY of those barriers
that seoarate safety and non-safety related portions of the.
system. A 24 hour surveillance on system flow rates provices
additional verification of flow as process alarms monitor flow
continuously in eacn liner cooling loop. Individual tube
failures would be expected to occur slowly, thus a 31 day ,

SURVEILLANCE INTERVAL will cetect tube failures in time to take
corrective action.

With CALCULATED BULK CORE TEMPERATURE less enan or ecual to 760
cegrees F, one operating liner cooling system loop is acceptable
without single failure consideration on the basis of the stable
reactivity condition of the reactor and the limited core cooling
requirements.

When the PCRV pressure is less than 150 psia and CORE AVERAGE
INLET TEMPERATURE is less than 250 cegrees F, tne core support
floor sicewall zones of the liner cooling system may be valved
out as concrete temperatures will be less than ene 250 cegree

,FSAR limitation. Thus, leaking liner cooling tuces whien are -

5 awaiting repairs will not contrioute to cotential moisture
ingress into the primary system.

In Surveillance Reauirement 4.6.2.1.b., tube outlet temoeratures
are determinec ey tnermocouple readings. In tne event of an
instrument failure (i.e., a :nermoccuole is thought to be
failec), the tuce with tne failed tnermoccuole may be considerec
CPERABLE if thermocouple readings for two adjacent tubes on,

either sice of that tuce are witnin their respective temoerature i

limits. If :ne tuce itself f ailec ratner than tne thermocouple, !
tnen :ne temoerature of adjacent tubes would te exoected to rise.
Thus, a f ailed tnermoccucle can ce icentifiec vs an actual suce
failure. Power coeration may continue until sucn time as tne
tnermocouple can ce repaired or replaced as long as tne total of lfour adjacent tubes (two on eitner sice of the tuce with tne I

failed instrument) are witnin neir resoective temperature
limits,

i

!
The use of 760 cegrees F CALCULATED BULK CORE TEMPERATURE as a

|civision cetween :ne AoPLICABILITY of Specification 3.6.2.1 and '

3.6.2.2 is exclainec in :ne Easis for Specification 3.0.5. I

!

Scecification 3.0.5 o-ovices tne methodology anc necessary cata
to determine the accrocciate time interval to reacn a CALCULATED
BULK CORE TEMPERATURE of 760 degrees F. If the active core

f'~ remains below this temperature, wnicn corresponds to the design
\ maximum core iniet temoerature, then the cesign core inlet |'

temperature cannot be exceecea and tnere can te no camage to fuel
or PCRV internal comoonents regarcless of tne amount, including,

total aosence, or reversal, or primary coolant helium flow.
,

,

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ . _ . .
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PCRV AND CONFINEMENT SYSTEMS

3/4.6.3 REACTOR PLANT COOLING WATER /PCRV LINER COOLING SYSTEM
TEMPERATURES

LIMITING CONDITIONS FOR OPERATION

3.6'3 The RPCW/PCRV Liner Cooling System (LCS) temperatures shall be.

maintained witnin tne following limits:

a. The maximum average temoerature difference between the
common PCRV cooling water cisenarge temoerature and the
PCRV external concrete surface temperature shall not
exceed 50 degrees F.

c. The maximum PCRV Liner Cooling System water outlet
temperature,shall not exceed 120 degrees F. '

c. The maximum cnange of the weekty average PCRV concrete
temperature snall not exceed 14 degrees F per week.

d. The maximum temperature difference across the RPCW/PCRVb Liner Cooling Water Heat Exchanger (LC5 portion) shall notV exceed 20 degrees F.

Tne minimum average LCS water temperature shall be greatere.
tnan or ecual to 100 cegrees F.

,

ApoLICABILITY: At all times
;

ACTICH:

Witn any of tne acove limits not satisfied, restore the
limit (s) within 24 nours, or ce in SHUTCCWN or REFUELING
itnin :ne next 24 nours, anc suscene all coerations involving

CORE ALTERATIONS or control roc :ovements resulting in
positive reactivity changes.

!

O
.

e
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G SURVEILLANCE REQUIREMENTS
_

4.6.3 The RPCW/PCRV Liner Cooling System temoeratures shall be
demonstrated to ce within their resoective limits at least
once per 24 hours by:

a. Verifying that tne maximum temoerature difference averaged
over a 24 hour period oetween tne PCRV external concrete
surface temoerature anc :ne common PCRV cooling water
disenarge temoerature in eacn loop does not exceed 50
degrees F.

b. Verifying tnat the maximum PCRV liner cooling water outlet
temperature coes not exceed 120 degrees F as measured by
PCRV liner cooling water outlet temperature in eacn loop.

c. Verifying that the enange in PCRV concrete temperature
does not exceed 14 cegrees E per week as indicated by the
weekly average water temoerature measured at the common
PCRV cooling water outlet temoerature in each loop. The
weekly average water temoerature is determined by

'

comouting tne aritnmetic mean of 7 temocratures,
representing eacn of ne last 7 days of common PCRV
cooling water outlet temperatures in each loop. Each day
results in a new computation of a weekly average water
temperature. The new weekly average is tnen compared to

O the weekly average water temperatve computed 7 days
earlier to verify tne limit of Specification 3.6.3.c.

d. Verifying tnat tne maximum delta T a:ross the RPCW/PCRV
Liner Cooling System neat exenanger coes not exceed 20
degrees F as measured oy tne PCRV neat excnanger outlet
temperature and the common PCRV liner cooling water outlet
temperature in eacn loco,

i

e. Verifying snat tne mini um average water temoerature of
ne PCRV Liner Cooling System is greater snan or eoual to

100 cegrees F as measured oy tne average of tne PCRV Liner
Cooling System neat excnanger (LCS side) inlet and outlet
temperatures.

I

|
1

|

O
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BASIS FOR SPECIFICATION LCO 3.6.3/SR 4.6.3

The temperature limits of this Specification are consistent-
with the general design limits of tne liner and PCRV concrete,
as provided in FSAR Sections 5.9, 5.7, 5.12 and 9.7. The PCRV
liner and its associated cooling system assist in maintaining
integrity of the PCRV concrete.

PCRV bulk concrete temoeraturs is not measured directly. The
PCRV Liner Cooling System temperatures and sneir specified
frequency of measurement ensure tnat thermal stresses on the
PCRV concrete and liner are within FSAR analyses described
aoove and that PCRV integrity is maintained.

Since the PCRV concrete nas a large tnermal nass and inertia,
|temoeratures rescond very slowly to any enanges in :ne

specified carameters. A 24 hour restoration and ACTION time
is consistent witn tne excected slow temperature response of
sne PCRV. As a crecaution, the olant would be SHUTCOWN and/or
remain in REFUELING mode until temperatures were stacili:ed. .

O
V

.
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| ) PCRV AND CONFINEMENT SYSTEMS Is

3/4.6.4 PCRV INTEGRITY

STRUCTURAL INTEGRITY

LIMITING CONDITION FOR OPERATICN

3.6.4.1 Tne PCRV structural integrity snall be maintained at a level
consistent with the acceptance criteria in Specification
4.6.4.1.

APPL.ICABILITY: Whenever PCRV pressure exceeds 100 psia

ACTICN: With the PCRV structural integrity not in compliance with tne
above recuirement, restore PCRV integrity within 24 hours or
be SHUTCCWN witnin tne suDsecuent 24 hours and decressurized
to below 100 osia within tne next 30 hours.

/"' . SURVEILLANCE REQUIREVENT
T |
Q/

4.6.4.1.a The structural integrity of t e DCRV with regard to the
tencons snail ce cemonstrated:

1. At least once oer 12 montns by: |

a) Visually examining the Control, New, and Worst-Case |
tencon ancnor assemblies specified in Table 4.6.4-1
inclucing tencon enc caos, tencon wire button-heacs,
ancnor/ousning assemolies, stressing wasners, snims,
oearing clates, and visually verifying the integrity |
of tre ancnor assembly, cnecking for raised cutton
nea0s. general corrosion, concavity, water or otner
a:: vent failures, anc examining the surrounding
con:-ete for structural ceterioration, and

b) Oerforming lift-off tests to cetermine tne loac
carriec cy tne control tencons icentifiec in Tab;e
4.6.4-2, anc verifying :nat tne loacs exceed the
minimum allowaDie values given in Table 4.6.4-3. |

\ /

u-
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) 2. At least once per 24 months, by performing lift-off tests
'#

to determine the load carried by tne New tendons * |identified in Table 4.6.4-2, and verifying that the loads
exceed the minimum allowable values given in Table 4.6.4-
3.

3. Acceptance Criteria:

Engineering evaluations of the above test results shall
be made as tne tendon insoection program progresses with
tne intent of ensuring that tne prestressing system is
performing its cesign function. Specific engineering
evaluations snall be mancatory for any circumferential
carrel tenden with greater than or equal to 23 failed
wires" and for any tendon in any of the remaining tencon |
groups with greater than or equal to 34 failed wires, or
any tencons not meeting the minimum lift-off load
requirements of Table 4.6.4-3.

4 Reporting:

Scecial Reports, summarizing the status and results of
this inspection / testing program, snall be submitted every
twelve montns to the Commission.

O)t

v

Lift-off tests for tendons that have not previously been |
*

lifted off would incluct removal o# :ne snim plates to permit
visual examination anc as necessary reapplication of grease'

to accessible areas of the tendon. Recetitive lift-off tests
on the same tencon not in a control grovo may not incluce
removal of snim Diates for visual exarination. Lift-off
tests for tencons in designatec control groups will include
removal of snim clates anc visual examination.

A failec wire is one that is tro(en anc carries no load, sucn !
"

as one witn a raisec outton nead or as may nave oeer
oreviously icentified as failed by visual inscection. For
tendons that are not accessible on ooth ends, the total
numoer of assumed failed wires shall te 1.2 times the numoer
of failec wires icentified on tre accessible enc.

|

,m

: i !

\ ,' |

|

|
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) SURVEILLANCE RE0VIREMENTS

4.6.4.1.b Continuous monitoring of the structural integrity of ne
PCRV tencons shall be demonstrated by performance of tne
following PCRV Tencon Load Cell surveillances:

1. At least once oer 12 montns, by performing a CHANNEL
FUNCTICNAL TEST of the load cell alarm circuit
between the data acquisition system room and the
control room.

2. At least once per 5 years for representative lead
cells, and wnenever a lift-off test is performed on a
tencon with a load cell, and wnenever a tendon with a
load cell is detensioned, oy checking for shift in
loac cell reference points.

3. Any degradation of the tendon load cell readings
cetected curing tne tests reouired by 4.6.4.1.b.2
shall te subjected to an engineering evaluation.

Any a normal degradation that the evaluation
icentifies shall be reported to the Commission on a

() preliminary casis witnin 30 days after tne finding.
't .s' A final Special Report shall be submitted to ne

Commission oursuant to 5cecification 6.9.2. Inis
report snall include a description of the
cegradation, the insoecticn procedures and results,
anc tre corrective actions taken, if any.

4.6.4.1.c The structural integrity of tne PCRV concrete snail be
verified as follows:

1. At least once per 5 years, ceginning witn tne fourth
refueling cutage, cemonstrate PC W concrete integrity
oy recorcing PCRV ceformations anc ceflections at
vessel micneight and at tne center of the too neac,
curing a vessel pressuri:ation to operating pressure.

2. At least once per 5 years, ceginning 3 years
following initial cower coeration, demonstrate PCRV
c:ncrete integrity by measuring its cermeability to
verify nat tre flow rate tnrougn eacn samole tube is
not m:-e tnan four times tne caseline value or 40
l o, r , enicnever is greater.

,

~.s

|
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n( ) 3. At least once per 10 years, beginning 3 years
following initial power operation, cemonstrate PCRV

''

concrete integrity by mapping crack patterns on :ne
visible surface of the PCRV anc comparing tnem witn
previously recorced cracks. Concrete cracks which
exceed 0.015 inches in width have been recorcec.
Recorced cracks shall be assessed for changes in
lengtn anc wictn and any new cracks exceeding 0.015
incnes in widtn shall oe recorced.

4 At least once per 10 years, the PCRV succort
structure snall be visually examined for evidence of
structural ceterioration.

5 Any cegradation of the PCRV concrete detected curing
the above reouired tests shall be subjected to an
engineering evaluation.

Any aonormal degradation that the evaluation
icentifies snall be reported to t3e Commission on a
oreliminary basis witnin 30 days after the finding.
A final Special Report shall be submitted to the
Commission oursuant to Specification 6.9.2 This
Report shall include a description of the
cegracation, the inspection procecure and results,

CT anc tne corrective actsons taken, if any.
V

,

,

i

!
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f TABLE 4.6.4-1'

s.

TENCON VISUAL !NSPECTION PROGRAM

TOTAL TOTAL TOTAL
NUMBER OF NUMBER OF NUMBER OF

TENCON GROUPS TENDONS (1) NEW TENCONS (2) CONTROL TENDONS (3)

Circumferential 16 13' 3

Top Cross Head 2 1 1

Bottom Cross Head 5 3 2
Longitudinal 18 12 6

WORST-CASE TENCCNS: VM-30, SILU3, BILU4, CO 2.5, CM 4.6

NOTES:

1. The total numoer of tencon anchor assemblies to be insoected shall
correspond to the indicated numoer of tencons in that group. With
the exception of longitucinal tencons, ooth ends of all cesignatec,_s

( ) tencons snall ce insoected, if accessible. Longitudinal tencons
\m/ shall be inspected only from the top enc.

2. The "Total Numoer of New Tencons" snall consist of a tencon
pooulation selectec at rancom for visual inspection over the next
scecifiec surveillance ceriod. Selection shall be such that the
total copulation of accessiole tencons in that group shall be
inscectec cefore beginning any repeat insoection.

3. Tne "Total Numoer of Control Tencons" shall consist of tne same
Doculation of tencons in eacn tencon grouc tnat shall ce selectec
and shall remain constant for all ins;ection surveillance cycles.
Tre caiteria for selection of tnese tencons shall be to select
nose tencons anicn are accessible anc nave corrosior.,

39 New tencons snall ce insoectec until all remaining accessible*

circumferential teacons nitnout a surveillance on at least one ene
since Maren 1. 1934, nave oeen surveillec on at least one end.
After tnis, tne total numoer of New tencons is 13.

i
1

[ a

\ ! |sj :
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7-
( ) TABLE 4.6.4-2s_-

TENCON LI:T-OFF DR0 GRAM

TOTAL TOTAL TOTAL
NUMBER OF NUMEER OF NUMBER OF

TENDON GROUPS TENOCNS (1) NEW TENDONS (2) CONTROL TENDONS (3)

Circumferential 16 13 3
Top Cross Head 2 1 1

Bottom Cross Head 3 2 1

Longitudinal 11 8 3

NOTES:

1. The "Total Numoer of Tendons" to be suojected to lift-off testing
shall be the indicatec numoer in tnat group. With the exception
of longitudinal t e n c e.; ; , all tencons designated for li f t-of f
testing shall have coth end-anchor assemolies lifted off if

accessible. Longitudinal tencons shall have only the top end-
ancnor assembly lifted off.

.

(~')T 2. The "Total Numoer of New Tendons" snali consist of a tencon's- population selected at rancom for lift-off testing over the next
soecifiec surveillance ceriod. Selection shall be such that the
total population of accessible tendons in that groue shall be
tested before beginning any receat tests. These tendons may be
included in :ne group of New tendons which are visually inspectec,
as indicated in Table 4.6.4-1.

3. The "Total Number of Control Tendons" consists of the same
pooulation of tencons in eacn tencon group that snall be selectec
anc shall remain constant for all test surveillance cycles. The
criteria for selection of tnese tencons shall ce to select nose
tencons wnicn are accessible and have corrosion. Inese tencons
snall ce incluced in tne group of Control tencons wnicn are
visually insoectec, as indicated in Tacle 4.6.4-1. One of tne
tendons in tne control group shall be a tencon monitored by a loac
cell.

,m,

v

|

l
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TABLE 4.6.4-3

TENCON LOAD REQUIREYENTS

TENDON GROUP MINIMUM TENDON
LOADS (1)
(kips)

Circumferent,ial:

at Heads 765
at Barrel 935

Too Cross -Head 725
Bottom Cross Head 725
Longitucinal 1090

O
NOTES

1. Minimum tencon loacs at Jacking end.

|
!

'

O

.
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,l PCRV AND CONFINEMENT SYSTEMS

3/4.6.4 PCRV INTEGRITY

LINER

LIMITING CCNDITION FOR OPERATION

3.6.4.2 The PCRV Liner integrity (primary coolant boundary) shall be |
maintainec at a level consistent with the acceptance criteria
in Specification 4.6.4.2.

APPLICABILITY: Whenever PCRV exceecs 100 psia

ACTION: With the PCRV Liner integrity not in compliance with the
acove requirement (without primary coolant bouncary |
integrity), restors PCRV Liner integrity within 1 hour or
depressuri:e to below 100 psia within the next 30 hours.

/~ 's SURVEILLANCE REQUIREY!NT
's iv

4.6.4.2 The integrity of the PCRV Liner shall be verified as follows:

a. Curing the fifth REFUELING CYCLE and every tentn
REFUELING CYCLE tnereafter Oy:

1. Removing anc testing 3 sets of 12 specimens witn
dosimeters from tne scecimens whicn have been placed
acjacent to tne outsice surface of the too heac liner
for the purcose of cetermining irraciation-incuced
enanges in noten tougnness of the plate, weld metal,
and neat affectec zones.

2. The testing program shall meet the recuirements of
ASTM-E-135-70 witn :ne following exceptions:

a) Tensile specimens are not recuired.

b) Trermal control specimens are not recuired.

b, At least once per 10 years, beginning 5 years following
initial cower coeration, by examining tne PCRV liner for
corrosien incuced ininning using ultrasonic insoection,,'

( technicues, Tninning less tnsn or ecual to 10% isV) acceptable.
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/n., c. At least once per 12 months by performing a CHANNELC) CALIBRATION of the instrumentation wnich monitors anc
alarms pressure in the core support floor and core
support floor columns.

d. Any cegracation of the liner detected during tne aoove
required tests shall be subjected to an engineering
evaluation.

Any abnormal degradation that the evaluation identifies
snall ne reportec to tne Co mission on a orelimina'y
easis witnin 30 cays after the finding. A final Special
Report snali ce sucmitted to the Commission pursuant to
Specification 6.9.2. This report shall include a
cescription of the degradition, the inspection procedures
anc results, and tne corrective actions taken, if any.

A
]

.
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~

3/4.6.4 PCRV INTEGRITY
;

PENETRATIONS, WELLS, AND ISOLATION VALVES |
i,

!

LIMITING CCNDITION FOR OPERATICN !
.

-

3.6.4.3 a. The integrity of the PCRV penetrations and wells shall be
.

'

maintained at a level consistent with the acceptance
criteria in Specification 4.6.4.3. -

b. Valves used for automatic isolation of portions of the
RPCW system and the purification cooling water system
that may be required for confinement of primary coolant
shall be OPERABLE. ,

APPLICASILITY: Whenever PCRV pressure exceeds 100 psia

ACTION: a. Witn the integrity of the PCRV penetrations and wells not I

in compliance with the above recuirement, restore the

O required integrity within 24 nours or be SHUTDOWN within !.

the subsequent 24 hours and cepressuri:ed to below 100
psia within the next 30 hours.

,
,

' b. With any of the abtve required isolation valves
inoperable, restore the inocerable valves to OPERABLE'

status within 72 hours or be in at least SHUTDOWN within
the next 24 hours.

|
*

SURVEIL'ANCE REQUIREYENT
I

i

: 4.6.4.3 PCRV penetration, well, and isolation valve integrity shall
be demonstratec:

,

! a. Prior to pressuri:ation above 100 osia by checking all |
PCRV primary anc seconda*y closures for proper integrity

I by ensuring that all bolts, cover plates, seals, etc.,
are installed.

| b. At least once per 6 months by at least partially stroking
! the aoove requirec isolation valves that are capabl6 of
I being testec,

.

;

I
i

!
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.

c. At- least once per 12 months or at the' next scheduled
plant shutdown it not performed during the previous 124

mocths, by functionally testing the above required :

isolation valves, i

d. At least once per 18 months by: 1

1. Functionally testing automatic isolation valves
' 'associatec with pressuricing, purging, and venting _

PCRV penetration interspaces to verify that they
isolate as designed.

!

2. Visually examining anc verifying that the accessible '

portions of tne refueling penetration hold-dawn plate
-bolting show no abnormal degradation.

3. Performing a CHANNEL FUNCTIONAL . TEST of the
instruments, controls, and interlocks used to
automatically isolate eacn purification system,

4 Performing a CHANNEL CALIBRATION of the associated
,

. pressure switch and alarm for each helium ,

purification cooler well, and
.

5. Determining closure leak tightness for each helium
purification cooler well.

e. At least once oer 5 years by:
| i

; 1. Surf ace examination by Magnetic Particle Test (MT) or
i Cye Penetrant Test (PT) of accessible cortions of the I
! following welds in one steam generator penetration

for incications of surface cefects: '

'

a) The penetration shel1~to-secondary closure wold,
i
'

b) The seconcary closure-to-upper bellows support !welc, anc -

| c) The lower bel'ows succort-to-reneat neader sleeve !
welc.

; 2. Visually examining for acnormal cegracation I
i accessible cortions of tne helium circulator i
j restraint system (cylinder, ring, and bolting)-for

one cenetration in eacn ico:.,

,

; 3. Testing tne check valves on the Hign Temperature l
Filter Aesorcer (HTFA) penetration ourge lines to ;

1

ensure tney close as cesignec. I
r i

i O
.

!. l
,

;

'
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4 Testing the check valves integral with HTFA or
refueling penetrations, only when such a penetration

, is open for refueling or maintenance, if the check
valves have not been tested in the last 5 years, to
ensure they function as designed. ,

5. Functionally testing the controls, position
indication, and fail safe operation for remote manual.

isolation valves -associated with . pressurizing,
purging, and venting PCRV penetration interspaces, to i

verify thev operate as designed.

f. At least once per 10 years by: I
~

1. Surface examination (MT or PT) of accessible portions
of the following 2 welds in the bottom access
penetration:

a) The penetration shell-to-spherical head weld, and

b) The spherical head-to-closure flange weld,
d

2 Visually examining for surface defects the accessible
portions of the bottom access penetration primary

.
Closure split ring assembly and its secondary closure ,

| colting, and

3. Visually examining accessible portions of the PCRV
,

! safety valve penetration containment tank support
components for indications of cefects as follows:

a) Surface examination (MT or PT) of the suppcirt,

skirt-to-tank attachment weld.
!

b) Visual examination of tne support skirt between
'

--

t the tank and PCRV outer wall.
.

c) Visual examination, and torcue or tension test of
the bolting attaching tne support skirt to the !

PCRV outer wall.
,

g. Any degradation of the Denetrations detected during the
above required tests shall be subjected to an engineering

,

evaluation.
|
[

Any aonormal cegradation that the evaluation identifies ;
! shall ce recorted to the Commission on a preliminary !

oasis witr.in 30 days after the finding. A final Special
Report shall be submitted to the Commission pursuant to
Specification 6.9.2. This report shall include a-

| cescription of tne degradation, the inspettien procedures
j anc results, and the corrective actions taken, if any.

i

.
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BASIS FOR SPECIFICATION LCO 3.6.4/SR 4.6.4__

The limita$ ions of this specification ensure that the structural
and primary coolant boundary integrity of'the Prestresse'd Concrete
Reactor Vessel (PCRV) will be maintained comparable to the
original design standards for the life of the facility.

Structural integrity is required to ensure the concrete remains in
net compression up to the REFERENCE PRESSURE of 845 psig. This-
pressure is in excess of the highest setpoint of the two PCRV
relief trains.

If PCRV integrity cannot be restored within 24 hours, orderly
shutdown within the subsequent 24 nours as required and reactor

i depressurication within the next 30 hours allow for the removal of
decay heat and for excess primary coolant helium to be purified
and removed td the nelium storage system. The deterioration of
PCRV integrity is an extremely slow process (e.g., caused by

corrosion). Therefore, an orderly shutdown and depressurization
is aporopriate, considering the extremely large factors of safety
in the PCRV design.

Various monitoring programs are specified to ensure the PCRV ,

structural and primary coolant boundary integrity. These are |
described in Sections S.13.4 and 5.13.8 of the FSAR. They consist
primarily of monitoring and evaluating the PCRV with respect to

p tendon corrosion, tendon loac cell surveillance, liner,

V surveillance, and concrete structure surveillance. Details of
each program are icentified in the appropriate Surveillance
Requirement. Additional information on the monitoring
instrumentation sensors is described in Aopendix E-17 of the FSAR. I

;

PCRV Tendons (SR 4.6.4.1.a) ,

.

This Surveillance Requirement monitors the prestressing system and
; cevelops a tencon corrosion cata case.
1

| Visual and lift-off examinations of tencon assemblies ensure that
the prestressing system has not degracec. Quantities and

i frequency of inspections and tests were agreed to in discussions
} with the Commission.

The substantial increase in the surveillance program together with
i a very high percentage of tencons that have already been inspected 1

| ensure that the PCRV crestressing system is cacable of performing '

its design function.
,

The basis for the minimum allowable tencon loacs of Table 4.6.4-3
is included in Reference 3.

l

i O ;
:

|

1 I
i

'
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The ,23 failed wires are equal to .15% of the wires in the
circumferential barrel tendons, and the 34 failed wires are equal
to 20% of. the wires in tendons in the other tendtn groups. The
basis for the engineering evaluations / failed wire critaria is
included in Reference 1.

Tendon Load Cells (SR 4.6.4.1.b)

Since the relationship between effective prestress and PCRV
internal pressure is directly related and easily calculated,
monitoring tendon loads is a reliable means of ensuring that the
vessel is capable of containing its design pressure.

Monitoring tendon load changes ensures that corrosion, concrete
strength reduction, or excessive- steel relaxation have not

to tne extent that they 'ould compromise PCRV integrity.occurred w
Load ch&nges, as reflected by load. cells, are monitored in tne
control room by an alarm system which alerts the reactor operator
if the allowable settings are exceeded. Upper settings will vary
depending on the location of the tendon being monitored, while the
lower settings for all load cells are set to correspond to 1.25
times the PEAK WORKING PRESSURE (PWP). (FSAR Section 5.13.8).

Concrete Integrity (SR 4.6.4.1.c)

O Cracks are expected to occur in the PCRV concrete resulting from
shrinkage, thermal gradients, and local tensile strains cue. to
mechanical loadings. The degree of cracking expected is limited
to superficial effects and is not consicered detrimental to the

'

structural integrity of the PCRV. Reinforcing steel is provided
to control crack growth development witn respect to si:e and
spacing. Model testing has also shown that severely cracked
vessels contain the normal working pressure for extendec periods
of time as long as the effective prestressing forces are
maintained.

Cracks up to about 0.015 inches (limits of paragraph 1508b, ACI
MS-63) for concrete not exposed to weatner are generally
consicered acceptable and corrosion of recars at such cracks is of
negligible consecuence. Larger crack widths will require further
assessment as to their significance, depencing on the width,
depth, length, and location of the crack on the structure, and
must be consicered with reference to the observed overall PCRV |
response. Initial crack mapping was performed prior to and j
following the Initial Proof Test Pressure (IPTP), and subsequent '

inspections were cerformed after the eno of the first and third
,

years following initial power operation. Further discussion on j
the significance of concrete cracks in the PCRV is given in
Section 5.12.5 of tne FSAR.

|

|
.p ,

d
i

i

|

I
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;

'O,g Observed crack development with time during reactor operation will
be related to the PCRV structural response as monitored by the
installed ssnsors and deflection measurement. Details of the PCRV

'

structural monitoring'orovisions are given in Section 5.13.4 and
Appendix E-17 of the FSAR.

Monitoring of overall PCRV deformations and deflection is the best
indication of.PCRV structural performance and verifies that the *

PCRV response is elastic and that no significant permanent strains
exist.

Visual examination of the PCRV supcort structure will be made for
evidence of structural deteriorat on. Significant crackingt

patterns or sizes will be suojectec to an engineering ovaluation
with respect to their impact on the iategrity of the PC!lV. <

Measurements of the relative helium permeability throughout plant
life provices, as a supplement to o:her- surveillance efforts,
information concerning the contirwd integrity of tne PCRV
concrete. Concrete permeability is cetermined by measuring flow
from a test gas bottle, througn sample tubes that have been
installed at several locations into tae concrete. An acceptable
flow rate of four times the baseline value or 40 lb/hr, whichever
is greater, is basec on acceptance criteria ceveloped previously
as part of the ISI procecures.

The interval for the above concrete related surveillances after
the fifth year following initial power coeration may be acjusted,

i based on tne analysts of prior results. !

Liner Integrity (SR 4.6.4.2)
,

Irradiation experiments on liner material specimens indicated that
tne material was capable of fulfilling its function throughout the
design life of the clant. Approximately 750 scecimens witn '

dosimeters have ceen placed acjacent to tne outsice surface of the
top nead liner to permit cetection of any shifts of the nil
ductility transition temperature (NDT) cnaracteristics of tne
liner plate, welc metal, and neat affectec zone materials curing
the lifetime of the plant.

The testing piogram recuires specimen removal and testing during
the fifth REFUELING CYCLE and at specified times thereafter wnich
is adequate to cetect significant changes. Tensile scecimens are
not recuired for ASTM-E-155-70 testing because the liner is not a

i
load carryina me-cer, eut only a ductile membrane. Tnermal

{ control sc:_1 mens are not recuired because tne liner materials
will norms 11y ae maintainec at or below 150 cegrees F during all

i plant operations and there is no appreciable tem erature cycling
1 of the liner.
a

1

:

1

i
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The interval for specimen removal and testing subsequent to the
b fifth refueling may be adjusted based on the analysis of prior

results. .

The ultrasonic inspection of the PCRV liner is provided to detect
.

the thinning of tne liner cue to corrosion or to detect defects -

within the liner at representative areas. Although no corrosion '

is expected to occur, this specification allows for detection of
corrosion or liner defects in the event of some unexpected and
unpredicted changes in the liner characteristics. The 10's
acceptance criteria is consistent with the acceptance criteria '

developed as cart of the previous ISI procedures. The p'rovisions
are discussed in Section 5.13 of tne FSAR. The SURVEILLANCE

.

'INTERVAL after the fif tn year following initial power operation
may be adjusted Dased on the analysis of prior results.

-

The interval specified for functional test and calibration of the
instrumentation and alarms monitoring the core support floor and
columns will ensure monitoring of any change in their structural
integrity.

Penetration Well, and Isolation Valve Integrity (SR 4.6.4.3) |
'

Integrity of PCRV penetration secondary pressure retaining ,

boundaries is normally verified by continuous leakage monitoring
p and by periodic leakage testing of the cenetration interscace per
v Specification 4.6.1.4 Tne specified examinations of accessible

circumferential .elas at structural ciscontinuities will ensure
continued integrity of tne secondary pressure boundary at these
locations.

Isolation valve integrity is recuired in the unlikely event of a
PCRV LCS tute rupture or a purification cooler tuce rupture. A 72

] nour Action is acceptable considering the redundancy in the
! associated systems.
4

Examination of accessible penetration closures, flow restrictors,
and equiement restraint or succort components ensures tnat these
components remain structurally sound and capable of performing ;their safety function uncer cotn normal and accident conditions,

i

Visual examination of the PCRV safety valve containment tank
closure bolting and leakage examination of the tank closure flange
provides assurance tnat containment tank integrity is restored
af ter the tank cover nas been reinstalled.

j The interval soecifiec for valve testing is aceauate to ensure
i proper valve operation wnen isolation of tne interspace auxiliary
] piping is recuirec. )
a

O |

i

. - - - - . , ,- - .- ,
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Verification of the proper operation of the i'iterlocks associated

with valves in the purification and regeneratior piping _ of one
train of .the helium purification system is accomolished.once per
REFUELING CYCLE. Proper operation of these interlocks minimices
the potential likelinood of the maximum credible accident
described in FSAR, Section' 14.8. Proper operation of tne
interlocks is observed each time a' purification train is
regenerated or placed in service with the primary coolant system.

The interval specified for testing the helium purification cooler
wells is acequate to verify the well integrity, as well as that of
primary coolant coundary comconents located therein.

References:
'

(1) PSC letter, Warembourg to Jonnson, dated March 5, 1935
(P-35071), Suoject: Revised Tendon Surveillance Program.

(2) PSC letter, warembourg to Johnson, dated March 13, 1985-
(P-35084), Subject: PCRV Tendon Prestressing System,
Transmitting attaened report: "Tendon Surveillance Fort St.
Vrain Nuclear Generating Station."

(3) GA Technologies document 907441/A, "Fort St. Vrain - PCRV
Tendon Evaluation", Acril 30, 1984, provided as Attacnment 7
to PSC letter, Waremcourg to Serkow, dated 7/29/86 (P-36491).

(4) PSC letter, Waremcourg to Calvo, dated 7/20/87 (P-37234),
Subject: Fourtn Six-Month PCRV Tendon Interim Surveillance
Report and Proposal for Revised Interim Surveillance Program.

O '
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3/4.6.5 REACTOR BUILDING CONFINEMENT i

i
REACTOR BUILDING CONFINEMENT ILTEGRITY

6

P

LIMITING CCNDITION OF OPERATION __
|

.

3.6.5.1 REACTOR BUILDING CONFINEMENT INTEGRITY shall be maintained.

APDLICABILITY: POWER, LOW POWER, STARTUP, SHUT 00WN*, AND REFUELING *

| ACTION:
|

a. POWER, LOW POWER, and STARTUP:
4

Witnout REACTOR BUILDING CONFINEMENT INTEGRITY, restore
integrity within 2 nours or ce in SHUTOOWN within the
sucsequent 24 hours.

j b. SHUT 00WN' and REFUELING *:
,

() Witneut REACTOR BUILDING CONFINEMENT INTEGRITY,
immeciately suspend all operations involving CORE ;

ALTERATICNS, control rod movements resulting in cositive '

reactivity enanges, or movement of IRRADIATED FUEL in
tne reactor cuilding.

'

,
,

I"

SURVEILLANCE REQUIREVENTS

i'
t

4.6.5.1 REACTOR EUILDING CCNFINEMENT INTEGRITY shall ce
'

cemonstratec:
,

a. At least once per 31 cays by;,

.

1. Verffying snat all reactor evilcing overpressure,

protection system louvers are in tne closed
position, and

2. Verifying that all exterio* coors and hatenes are in,

'

tne closec Dosition except as permittec ey
i Soecification 4.6.5.1.e anc 4.6.5.1.c below.
4

1

('

j g, * Ouring CORE ALTERATICNS or nandling of IRRADIATED FUEL in tne
reactor evilding.

. __ .. _ _ _ _ _ _ _ . _ _ _ __ .___ ___ ._ _ . - - . . . __ . _ _ _ . _ . _ _ _ _ _ . . _ . . .
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; b. By verifying prior to each time that the . truck doors to
i

the truck bay or the personnel access door in tne truck i:

door are opened, that the truck eay floor hatch, tne i
,

! truck bay overnead sliding hatch, and the internal |[ personnel door in the truck eay are closed. '

/
c. By verifying prior to each time that the truck bay floor !

i hatch, the truck bay overnead sliding natch, and/or the i

| internal personnel door are opened, that the truck coors
'

and the personnel secess coor in the truck coor are
; closed.
;

i
|
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BASIS FOR SPECIFICATION LCO 3.6.5.1/SR 4.6.5.1 MAY 2 51988.

The integrity of' the reactor euilding confinement. .in
conjuction with coeration of tne ventilation exhaust system,
limits the off-site doses under normal and aenormal
concitions. In tne unlikely event of a majer release of
activity from the PCRV, the C0mbination of tne reactor

3 building integrity anc ventilation exnaust system would act
to keec off-site cosas well celow 10 CFR 100 guidelines
(FSAR Section 14.10.3.4).

J However, the worst costulated crimary coolant leak gecident,
: Design Basis A:cicent #2 (CBA-2 FSAR Section' 14.11), was
| analyzed with no credit taken fr e reactor building

exnaust fans and filters. In Section 14.11 it is snown tnat!

in tne aosence of nese items =the total duration site
Ooundary coses would still be consideraoly less 'than the
10CFR100 limits. Crecit nas oeen taken for coeration of sne

) reactor builcing exnaust fans anc filters in the analysis of
the Maximum Credible Accicent (MCA, FSAR Section 14.8) anc

: tne Design Basis Accident dl (CBA-1, FSAR Section 14.10) to
i mitigate tre consecuen:es of nese.te:idents. (FSAR Section

6.2.2).,

!

'

With confinement integrity intact, the leak rate of the
reactor ovilcing througn otner various and minor catnways is

; not a significant parameter with regard to 11miting of f-site j
,

j \ coses, as is snown in FSAR Section 6.2.4.1.

Two nours is a reasonable time to reestablish reactor *

builcing :enfinement enveloce integrity.

| The integrity of the reactor ovilcing confinement is !

j normally maintainec witn tne exterior coors and the
'overcressure protection system '. o uv e r s closec, These

cositions are verifiec on a montnly casis, consistent witn
; plant isolation falve cosition verif t:ation.

1 The internal coors and nat:nes of sne tru:( ony are closed
; to ensure integrity of ne reactor ovilding confinement
i prior to the opening of tna truck, c0er to tne truck oay.
,

i

:
,

<

]

'

,

2
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PCRV AND CCNFINEMENT SYSTEMS i

3/4.6.5 REACTOR BUILDING CONFINEMENT MAY 2 51988

REACTOR BUILDING EX4AUST SYSTEM :

-)
i

LIMITING CCNDITION FOR OPERATION

1

3.6.5.2 The reactor building exnaust system shall be OPERABLE ~ i

with;

a. Reactor builcing internal pressure subatmosoneric,
and

,

b. At least two of the tnree exnaust trains OPERABLE.
with each train consisting of one exhaust fan ,

(C-7301, C-7302, or C-73025) and an associated filter
t

assemoly (F-7301, F-7302, or F-73025). '

t

APPLICABILITY: PCWER, LOW POWER, STARTUP, SHUTOCWN and REFUELING *
.

ACTION:

a. PCWER, LCW :CWER, anc STARTUP

O 1. With reactor building inter al pressure greater inan [U or ecual to atmosoneric o essure, restore it to
suoatmosoneri: witnin 6 nours or ce in at least
SKUTOCWN witnin tne next 24 nours.

i

2. Witn only one exnaust train CPERABLt. restore an
inocersole train to OPERABLE status within 7 cays or
ce in at least SHUTOC'aN within :ne next 24 hours. j

o. SHUTOCWN and REFUELING * i

1. Witn tne reactor cuilcing inte*nal cressure greater
tnan or ecual to atmosoneri: ocessure, ireciately
suscene all coerations involving CCRE ALTERATIONS,
control roc movements resulting in positive

ireactivity :nanges, or movement of IRRA0!ATED FUEL in 1
:ne reactor ouilding. i

2. Wita only one exnaust train CPERABLE, restore an
inocerable train :o CPERABLE status witnin 7 cays, or
suseer: all ocerations involving CCRE ALTERATIONS,
control rod movements resulting in positive
reactivity :nanges, or movement of IRRADIATED FUEL in
:ne reactor cuilding.

3

1

During CCRE ALTERATICNS or nancling of IRRADIATED FUEL in the
rea: tor building.
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I.;(URVEILLANCE REQUIREMENTS MAY 2 5 $88

> u
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4.6.5.2 The reactor building exhaust system shall be cemonstrated
OPERABLE:

i a. At least ence per 12 hours by verifying that the
reactor ouilding internal pressure is negative,

'

relative to atmospheric pressure.>

I b At least once per 18 months or (1) after any
structurai maintenance on the HEPA filter or charcoa'

/ acsorcer housings, or (2) following fire, chemical
> release, or painting with other than low solvent

1
' paints, in any ventilation zone communicating with

,e tne system by:'

f
'

l' ' i. Verifying that the exhaust system satisfies the
in-clace penetration and bypass leakage testing
acceptance criteria of less than "J anc uses tne
test p*ocecure guidance in Regulatory Positions
C.5.a, iC.5.c, anc C.5.d of Regulatory Guide
L.52, Revision 2, March 1978, and the flow cate
'yoetween17,100and23,000cfmpertrain,

2. ' e 71 fyi ng within 31 days after removal, that a;

y lac' oratory analysis of a representative caroon
g sample cotained in accordance with Regulatory

Position C.6.b of R e g u'. a to ry Guice 1.52,
Rev i,s i on 2, March 1973, meets the laboratory
testing criteria of Regulatory Position C.6.a of
% ulatry Guide 1.52, Revision 2, March 1978,
'p r ' a v penetration of less than
iC"j, agd,tnyl iodide

f
,

3. ; Verifying a flow rate between 17,100 and 23,000
cfm oer train during system operation wnen
tested,ijaccordancewitnANSIN510-1975.,

'~
,

c. After evehy 4400 nours of cnarcoal adsorcer I
operation, ty verifying within 31 days af ter removal,
that a laboratory analysis of a representative caroon

' samole cotained in accorcance witn Regulatory'

Position C.6.o of Regulatory Guide 1.52, Revision 2,i

{ Maren 197s' meets tne lacoratory testing criteria of
Regul a t':sey " Po si ti on C.6.a of Regu14 tory Guide 1.52,
Revisien 2, March 1978, for a metnyl iodide
cenetru. ion of less than :10%.

,0
%) ,

'I
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d. At least. once per 18 months by verifying that the
g pressure drop across the combined. HEPA filters and
ij charcoal adsorber banks is less than 6 inches water" gage while operating at a flow rate. between 17,100

and 23,000 cfm for each filter train,

e. After each complete or partial replacement of a HEPA
filter bank, by verifying that the HEPA filter bank

satisfies the in-place Denetration and bypass leakage
testing acceptance criteria of less than 14 in
accorcance with ANSI N510-1975 for a.00P test aerosol
wnile operating the system at a flow rate 'between
17,100 and 23,000 cfm per train,

f. After each complete or partial replacement of a
charcoal adsorber bank, by veri fying that the
charcoal adsorber bank satisfies the in place
penetration and bypass leakage testing acceptance
criteria of less tnan 1% in accordance with ANSI
N510-1975 for a halogenated hydrocarbon ref rige rant
test gas wnile operating the system at a flow rate
cetween 17,100 and 23,000 cfm per train.

.

V

O
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BASIS FOR SPECIFICATION LCO 3.6.5.2/SR 4.6.5.2 NAY 2 51988'(^) \
\._/ The reactor building exhaust filter system is designed to

filter the reactor building atmosphere prior to release to the
facility vent stack during both normal and most accident
conditions of operation. Additional information is provided
in the BASIS for LCO 3.6.5.1/SR 4.6.5.1 and FSAR Section
6.2.4

1

The system consists of three trains, two of which are normally
in continuous operation (FSAR Section 6.2.3.2), witn the third '

normally on standby. The design flow rate for each train is
19,000 cfm. Allowing 10*;, the minimum flow rate is 17,100
cfm. Based on past performance data, a maximum flow rate of

.

|
23,000 cfm is also specified. One train is sufficient to i
maintain the reactor building subatmospheric an,d thereby |
minimize unfiltered fission product release from the building. |With only one exhaust fan operating, the ventilation system |controls will throttle fresh air supply to the air handler in
orcer to reduce tne pressure.

The reactor building is maintained in a subatmospheric
condition to ensure that all air leakage will be inward and to
minimize unfiltered fission procuct release from the building.
The ventilation system was designed to maintain a

subatmosoneric condition of approximately 1/4 inch water gauge
negative (FSAR 6.2.3.2). In actual practice, the reactorn.

I building pressure is normally indicated approximately 0.15 to
0.20 incnes water gauge negative. depending on building
activity anc ventilation equipment configuration. There is an
alarm at aooroximately 0.08 incnes water gauge negative, and
the air sucoly will fully close if the building pressure
increases to atmosoneric (FSAR Section 14.7.3).

Bycass leakage and cenetration for the charcoal acsorbers and
particulate removal efficiency for HEPA filters are determined
by nalogenated hycrocaroon and dioctyl phthalate (00P) |respectively. The laooratory caroon samole test results
incicate a radioactive metnyl iodice removal efficiency for
excected accicent conditions. The filter /adsorcer penetration
and bypass acceptance limits in the surveillances are
applicable based on a HEPA filter efficiency of 95's and |

Charcoal acsorcer efficiency of 90'. assumec in the AEC staff's
Safety Evaluation (Tacle 4.3, Safety Evaluation, Jan. 20,
1972; and FSAR Section 14.12.3).

The surveillance frecuencies soeci fiec establish system
performance cacacilities.

s

- .._ . . . . . . . ~ . -. . . _ _
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The activated carbon adsorber in the affected unit will b'e
. replaced if a representative sample fails to pass the iodine

b removal efficiency test. Any -HEPA filters found defective
will be replaced.

If fire, chemical release, or painting, occurs such tnat the
HEPA filter or charcoal adsorber could become significantly
contaminated from the fumes, enemicals, or foreign materials,.

ithe same tests and sample analysis should be performed, as '

required, for operational surveillance. Reactor building
exnaust train (s) OPERABILITY should be verified per SR
4.6.5.2.b following:

1. Painting, except wnen water-base or equivalent paint
is used,

2. Any spray (aerosol generating) painting (includes
water-case or equivalent paint),

3. Fires that exceed I hour in duration, or

4. Any uncontrolled release /soillage of 5 gallons or
more of any enemical material which could reasonably
be expected to interfere with the charcoal to adsorb '|metnyl iodice. I

,~ A oressure crop across the comoinec HEPA filter and charcoal
,

adsorcer of less than 6 inches of water gauge .at the.-filter
design flow rate will indicate that tne filters and adsorcers
are not cloggec by excessive amounts of foreign matter.

|
|

0
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DRAFT
PCRV AND CONFINEMENT SYSTEMS

filtY 2 51988
3/4.6.5 REACTOR BUILDING CONFINEMENT

REACTOR SUILDING OVERPRESSURE PROTECTION SYSTEM

LIMITING CONDITION OF OPERATION ;

3.6.5.3 The reactor building overpressure protection system shall be
OPERABLE with at least 70 of 94 louver panels OPERABLE.

APPLICABILITY: PCWER, LCW PCWER, AND STARTUP

ACTICN: With the reactor building overpressure protection system
inoperable, restore the system to OPERABLE status wi:nin 7
days, or be in at least SHUT 00WN within the next 24 hours.

SURVEILLANCE REQUIREMENTS
_

O :
4.6.5.3 ibe reactor building overpressure -otection system shall be !

cemonstrated OPERABLE:

At least once per 92 days by incividually exercising eacna.
louver group tnrough an open-closed cycle.

o. At least once oer 18 montns by:

1. Simulating an overpressurization signal and verifying
tnat eacn louver grouo opens following switen
actuation at a pressure signal of at least 3 incnes
water gauge cifferential pressure, and fully closes
when the cru,ure signal droos celow 2 inches water
gauge differential pressure, and

2. Verifying that the oneumatic cylinders for coeration
of eacr. louver group have at least 1800 psig in their
nitrogen backuo supoly.

O

._ . - - - - -_ --- -
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[v3 BASIS FOR SPECIFICATION LCO 3.6.5.3/SR'4.6.5.3-

The purpose of the reactor building overpressure protection
system is to maintain the integrity of the reactor building
by relieving the pressure inside the building wnen it ecuals
or exceeds atmospheric pressure by 3 inches water gauge, as
detected in the turbine ouilding. 'In the unlikely event of

the occurrence of an increase of pressure inside the building
exceeding 3 inches water gauge, the louvers would ooen,
relieving the pressure, and then begin to automatically close
at 2 incnes water gauge, restoring the integrity of the
reactor building (FSAR 6.2.3.4) and maintaining the potential
doses from the occurrence to as low as practicable.

The louvers are opened by spring pressure, and automatically
closed (or neld closed) by air pressure acting through a
pneumatic cylincer. The cylinders for each louver group will |operate witn 80 to 100 psig service air. A manually actuated
nitrogen supply serves as a backup.

The OPERABILITY of 64 louver panels is required to prevent
the cressure builduo in the reactor building from exceeding
design limits. Each louver panel provides 12.02 sq. ft. of
free flow area and the reactor building design pressure of 10
inches water gauge is not reached if the total louver free

fm flow area is greater tnan 760 sq. ft. Recuiring at least 70
i) louver panels to be operable provices a 10*4 margin of safety. 1

In an actual overpressure condition, once the pressure in the |

pneumatic cylincer is released, the ouilding pressure acting !
on the louvers will assist the sorings in quickly opening j
them. During surveillance testing, verifying that the llouvers open assures that the pneumatic cylinders are l

released and that reactor building overoressure will be able |
to sufficiently open the louvers. Smootn louver operation is 1

demonstrated during the cuarterly exercise. Louvers may be I

tested collectively, individually, or in groups. The 13
month test verifies pressure switch setpoints and the
circuitry of the system.

Plant acministrative controls and Specification 3/4.6.5.1,
Reactor Building I,tegrity, ensure that the quarterly stroke
test of tne louvers will be commensurate with overall plant
safety and will minii,i:e the potential for an unmonitored
radioactive release oa:n through tne louvers.

(3

m -
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PLANT AND SAFE SHUTDOWN COOLING SUPPORT SYSTEMS

\"
3/4.7.1 TURBINE CYCLE

BOILER FEED PUMPS

LIMITING CONDITION FOR OPERATION

3.7.1.1 Two of the three boiler feed pumps shall be OPERABLE in any
of the following combinations:

a. The motor _ driven boiler feed pump (P-3102) OPERABLE and
one of the turbine driven boiler feed pumps (P-3101 or
P-3103) OPERABLE, or

b. Two turbine driven boiler feed pumps (0-3101 and P-3103)
OPERABLE and either auxiliary boiler OPFRABLE. |

APPLICABILITY: POWER, LOW POWER, STARTUP*, SHUT 00WN*, and REFUELING *

ACTION: With nene of the above combinations OPERABLE, restore either
of the above combinations to OPERABLE status within 72 hours

( )) or:
%

a. When in POWER, LOW POWER or STARTUP, be in at least
SHUTDOWN within the next 24 hours, or

b. When in SHUTDOWN or REFUELING, suspend all operations
involving CORE ALTERATIONS or control rod movements
resulting in positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.7.1.1 At least once per REFUELING cycle, the boiler feed pumps
shall be demonstrated OPERABLE by driving two helium
circulators simultaneously, at an equivalent 8000 rpm (at
atmospheric pressure), on the water turbines using the
emergency feedwater header. This testing may be performed
in conjunction with Specification 4.5.1.1.a.

D
* With CALCULATED BULK CORE TEMPERATURE greater than 760 degrees F

and with the PCRV pressurized to greater than 100 psia.
|

. __ _ _ _ . . . ., __ . -_ , - _ _ _ _ _
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(v"\ BASIS FOR SPECIFICATION LCO 3.7.1.1/SR 4.7.1.1

Any one of the boiler feed pumps can supply feedwater for
helium circulator motive power and steam generator. heat
removal. The boilu feed pumps are not SAFE SHUT 00WN

1
COOLING equipment. Feedwater is required only in the rapid |depressurization accident (08A-2) as discussed in FSAR
Section 14.11, and in the maximum credible depressurization
accident (MCA) as discussed in FSAR Section 14.4.3.2.

The requirement for both a motor driven and a turbine driven
boiler feed pump provides redundancy in equipment and
diversity in drive power source. Requiring a combination of
two boiler feed pumps with a backup steam supply available-
from an auxiliary boiler if the two steam driven pumps are
used provides additional redundant capability for shutdown
cooling. Either auxiliary boiler will provide adequate
steam supply for driving the turbine-driven boiler feed
pumps if the motor-driven boiler feed pump is inoperable, j
Normal steam supply for tha turbine-driven boiler feed pumps
is provided .via the cold reheat piping. The auxiliary
boilers provide additional motive capability for these pumps
in the event normal steam sources are unavailable. When the
motor driven boiler feed pump is OPERABLE, sufficient
diversity in dr ;ve power sources is ensured and the
auxiliary boiler is not required. Analyses performed forp) High Energy Line Breaks demonstrate that the most limiting>

V time for restart of forced circulation following DBA-2 is 60
minutes (FSAR section 14.11.2.2) and the requirement for an
OPERABLE auxiliary boiler ensures that steam can be
available for forced circulation drive in support of this
60-minute requirement. It is noted that the auxiliary
boilers are not maintained in an operating condition at
reactor power levels greater than 65%, to reduce their
potential energy contribution in the event of a high energy
line break.

Specification 3.0.5 provides the methodology and necessary
data to determine the appropriate time interval to reach a
CALCULATED BULK CORE TEMPERATURE of 760 degrees F. If the
active core remains below this temperature, which
corresponds to the design maximum core inlet temperature, j
then the design core inlet temperature cannot be exceeded
and there can be no damage to fuel or PCRV internal
ccmponents regardless of the amount, including total
absence, or reversal, of primary coolant helium flow.

The requirement for the boiler feed pumps to provide
sufficient cooling after DBA-2 addresses a highly incredible
event (FSAR Section 14.11.1) and a 72 hour ACTION time
provides adequate margin should the boiler feed pumps become
inoperable. Other means for cooling are available using
condensate or boosted firewater coupled with physically
redundant piping, valves and components.

. _ - - _ . . _, _. . -
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1

BASIS FOR SPECIFICATION LCO 3.7.1/SR 4.7.1 (Continued)

The boiler feed pumps will be demonstrated OPERABLE by
driving two circulators simultaneously at an equivalent of
8000 rpm at the depressurized condition. This is the
circulator flow assumed in FSAR Section 14.11.2 to assure j

fuel- integrity in the highly unlikely event of DBA-2. The
helium circulator flow requirements are discussed in the
BASIS for Specification 3/4.5.1.

During plant operation, whenever the boiler feed pumps are
operating, various support equipment, such as the condensate
system will also be operating as required.

Since the boiler feed pumps are only relied upon in the
event of a depressurization accident, they are not required
if the reactor is already cooled and depressurized. Thus,-
the Applicability of this specification has been defined as
whenever the PCRV is pressurized above 100 psia, and the
CALCULATED BULK CORE TEMPERATURE is greater than 760 degrees
F.

f
U

l

O
.
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PLANT AND SAFE SHUTDOWN COOLING SUPPORT SYSTEMS

3/4.7.1 TURBINE CYCLE MAY 2 51988
%)

STEAM / WATER OUMP SYSTEM

l

!

LIMITING CONDITION FOR OPERATION |

3.7.1.2 The steam / water cumo system shall be OPERABLE with;

a. A water level in the steam / water dump tank (T-2201)
~

less tnan or equal to 45 inenes;

b. Botn steam / water dump valves OPERABLE per loco
(Loco 1: HV-2215 and HV-2217, Loop 2: HV-2216
and HV-2213);

c. Tne steam / water cumo tank safety valves (V-2270 and
V-2275) witn a setpoint of 860 plus or minus 10 psig;

d. The steam / water dump tank block valves sealed open
(Loco 1: V-2212 and V-2213, Loop 2: V-2242 and
V-2243);

O e. OPERABLE interlocks between Loop 1 and Looo 2 dumo
V systems wnich prevent the simultaneous dumoing of

coth locos; and

f. OPERABLE feedwater isolation / emergency feedwater
clock valves and feedwater control valves (Loco 1:
HV-2201/HV-2203, anc FV-2205, Loop 2: .HV-2202/HV-
2204, and FV-2206).

APPLICABILITY: POWER and LCW POWER

ACTION: 3. Witn steam / water cumo tank ievel greatter tnan 45
incnes, restore to tne required level witnin 8 nours
or ce in at least STARTUP witnin :ne next 24 hours. |

0. Witn any one of the above comconents of the
steam / water cumo system inoceracle, restore the

jsystem to CPERABLE status within 7 cays, or ce in a+
least STARTUP within the next 24 nours. !

O

4
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$URVEILLANCE REQUIREMENTS |

4.7.1.2 The steam / water cump system shall' be ' demonstrated
OPERABLE:

a. At. least once per 24 hours, by verifying that the
tank level is less than or equal' to 45 inenes.

b. At least once per 92 days, by coerating -the
steam / water cump valves enrougn one complete cycle of
full travel.

c. At least once per 13 months by:

1. Testing the electrical interlocks between Looo 1
and Looo 2, to verify interlock action
oreventing the simultaneous cumping of both
loops.

2. Verifying the feecwater isolation /energency
feecwater block valves and feeawater co r.t ro l,

valves close on receiving actuation signal
witnin ne times specifiec below.

VALVE IIME (Seconds) |

'~'\ HV-2201 1

HV-2202. 1

HV-2203 10
HV-2204 10
FV-2205 2
FV-2206 2

1

.

|
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BASIS FOR SPECIFICATION LCO 3.7.1.2/SR 4.7.1.2

f') The steam / water dump system minimizes water in-leakage into\s the core as a result of a steam generator' tube rupture (FSAR
Section 6.4). Proper operation of.the system minimizes damage
to the core from the steam graphite reaction and also reduces
plant downtime reauired for subseauent cleanup of the primary
coolant. As noted in FSAR Section 14.5 and Appendix A.12, tne
steam grapnite reaction is strongly temperature depencent and
insignificant below 900 degrees F. The average graphite
temperature in STARIUP is less than 500 degrees F and
therefore the system is not required for operation in STARTUP.

The concensate inventory in the dump tank cools the fluid
cumpec from tne steam generator. There is no minimum level
recuired since tne final pressure af ter a dump into a dry
vessel would not lift tne dump tank safety valves to create a
potential release catn. A maximum level of 4o inenes is
establisned to prevent overfilling the tank and lifting tne
safety valves cue to hycrostatically filling the tank curing a
dump. The tank level is verified once per 24 hours.

The dumo valves are recuired to coen, permitting the steam
generator to cumo its contents into the dump tank. Only one
valve is recuirec to handle the inventory for each loop.
However, for single failure considerations, both valves are
reouired to be OPERABLE in PCWER and LOW POWER. Proper
coeration of tne valves will minimize core damage and hignp], primary system pressure in the event Of a steam generator tuce(-
ructure.

Tne cumo tank safety valves protect tne integrity of the dump
tank wnich may contain radioactive fluids. The steam / water
cump tank pressure, temoerature, and radiation monitors are
used to verify tnat the proper steam generator has oeen cumoed
in case of a steam generator tube rupture. It also prevents
venting anc craining of tne tank to tne radioactive gaseous
anc liquid systems before tne contents have eeen aceouately
coolec. The radiation monitors (RT-93250-12 and RT-93251-12) |are coverec in Specification 4.3.2.2.

The feecwater isolation valves (HV-2201 and HV-2202),
emergency feecwater block valves (HV-2203 and HV-2204), and
feedwater flow control valves (FV-2205 and FV-2206) limit tne
fluid inventory Deing dumoed into tne steam / water dump tank.
The moisture monitors and pressure monitors initiate
steam / water dumo prote:tive action anc are coverec in
Specification 4.3.1.

D)
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2 ASIS FOR SPECIFICATION LCO 3.7.1/SR 4.7.1 (Continued)

.fq The only tests which are required to ensure OPERABILITY of tde !

() system are confirmation that the feedwater isolation valves I

and the dump valves are OPERABLE. The feedwater isolation
valves are also required to function for SAFE SHUTDOWN 3

COOLING. Each cumo valve will be tested individually at 92 1

day intervals. Since the steam generators are not to be
dumped curing the test, which is performed during plant
coeration, the block valve is closed downstream of the dump !
valve being tested to isolate the cumo tank from tne seconcary |1o00. Af ter operation of the cump valve, the block valve is I

again locked ooen, returning the cump valve to service.

Testing of tne interlocks that orevent simultaneous dumping of
both loops is cerformec once every 18 montns. The interval of
18 months for testing an installec electrical. interlock is
acequate assurance tnat a simultaneous two loop steam dumo
will not occur for a nighly unlikely accident. Performance of
a valve stroke test for valves actuated during a steam cumo
test at least once per 18 montns with tne soecified acceotance
criteria (time), provides assurance that tne energy cecosited
to tne steam cump tank is witnin cesign limits and that
oxidation'of the graphite in tne core is within analyzed
bounds. Inus, integrity of the core and the steam cump system
will Oe caintainec for a steam tube rupture event.

Operation during the first 11 years at Fort St. Vrain has
[] resulted in pinnole tuce leaks in tre steam generators on two
(./ occasions, botn of which were characterized by a slow (over

several nours) entry of moisture int: tne PCRV with eventual
reactor snutcown and manual loco cumo. Tne cesign accicent as |analyzec in tne FSAR. section 6.a assumes a complete offset
rupture of a steam generator suoneader witn a significant
amount of moisture entering the PCRV in a short time. The
time from ructure to tne automatic inlet initiation of a'cumo
is about S.5 seconds at 100% cower to 39.5 seconds at 25%
load. Because tne crocability for this design accident is
small, a restoration time for tne steam / water cump system of 7
cays is consicerec acceptacle.

|

p()
i
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NAY 2 51988

PLANT'AND SAFE SHUT 00WN COOLING SUPPORT SYSTEMS
*

3/4.7.1 TURBINE CYCLE

PRESSURE RELIEF VALVES

LIMITING CONDITION FOR OPERATION

3.7.1.3 The hot reheat steam line power: operated relief valves

(PCV-5221-1 and PCV-5221-2) shall be OPERABLE.

APPLICABILITY: POWER; LOW POWER, and STARTUP

ACTION: With either hot reheat steam line power operated relief-
valve (PCV-5221-1 or PCV-5221-2) inoperable, restore .the-
valve (s) to OPERABLE status within 72 hours or be in at
least SHUTDOWN within the next 24 hours.

SURVEILLANCE REQUIREMENTS

O
4.7.1.3 The hot reheat steam line power operated relief valves

shall be demonstrated OPERABLE at least once per 12 )
,

months, or at the next seneduled plant shutdown if not
tested curing tne previous 12 months, by exercising the
valves.

O ,

. , _ . _ . _ , . . . , _ _ , . , _ . . , _ _ . . - . . . . . . _ , _ . _ _ . _. . - _ . . _ . _ . _ _ _ _ . _ , . . _ . _ . _ . . . _ _ , . . - . . . . . _ . - - . . . , . . . . _ . _ . . . _ , .
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MAY 2 51988 - :

O BASIS FOR SPECIFICATION LCO 3.7.1.3/SR 4.7.1.3
'

O
The hot reheat steam line is equipped with two power operated
pressure relief valves actuated by loss of voltage or degraded
voltage on two of the three 480 VAC essent'fal buses, high
condenser pressure, high hot. reheat steam pressure .or loss of
condensate pressure to the reheat desuperheaters. The hot
reheat steam line is also equipped with six ASME Code spring 1

loaded safety valves. These hot reheat steam line relief
valves discharge to atmosphere. Transients in which the not
reheat steam power operated relief valves are utilized,
coincident loss of outside electric power and main turbine
TRIP with a loss of one stanoby generator, are discussed in
Sections 10.3.1 and 10.3.2 of the FSAR.

The ACTION to restore any inoperable power operated relief
valve (PCV-5221-1 or PCV-5221-2) within 72 hours or be in
SHUTDOWN within 24 hours is acceptable since there are six
ASME Code soring loaded safety valves located downstream in
that same reneat steam line.

Annual exercising of the hot reheat steam line power operated
relief valves will ensur-e freedon of movement and proper
function.

O
;

1

I
i

O
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MAY 2 51988
PLANT AND SAFE SHUT 00WN CCOLING- SUPPORT

._ 3/4.7.1 TURBINE-CYCLE ~

SECONDARY COOLANT ACTIVITY

LIMITING CCNDITION F0; 00ERATION

.,

3.7.1.4 The secondary coolant activity level.shall be limited to
0.009 uCi/cc of I-131 and 6.8 uCi/cc of tritium. -[

APPLICABILITY: POWER, LOW POWER, and STARTUP '

ACTION: With the soecific activity of the secondary coolant system
greater than 0.009 uC1/cc of I-131 or 6.3 uC1/cc of tritium, t|
De in at least LOW POWER within 12 hours and SHUTOCWN witnin ,

tne next.12 nours. I
|

SURVEILLANCE REQUIREMENTS
.

O
4.7.1.4 The soecific activity of the seconcary coolant system snail

be determined to oe witnin the above limits by analyzing for
I-131, tritium, and gross beta concentration:

1a. At least once per 24 hours, wnen the secor.dary '

coolant activity level exceeds 10% of the aoove
limits,

b. At least once oer 7 days, when the activity level is
less tnan 10% of tne aoove limits.

4

O

- ._ . . . _ . _ _ _ _ - _ _ _.. _ .
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MAY 2 51988
BASIS FOR SPECIFICATION LCO 3.7.1.4/SR 4.7.1.4

{~'s The limitations on the secondary coolant activity have been
established to ensure that the exclusion area boundary dose iss,

,

orders of magnitude less than the 10 CFR 100 dose guideline )
values, in the event of an accident involving the loss of |
outside power, and main turbine TRIP, combined with failure
of one diesel generator to start (FSAR Section 10.3.2). In
this case, about 52,000 gallons of secondary coolant water l
could be vented to the atmosphere as steam if corrective
action were not taken. Conservatively assuming a dilution
factor of 2.7 E-3, and no partition factor of the iodine
between the steam released and the water not released, a 2 l
hour exposure cose of only aoout 1.5 rem to the thyroid would
be obtained. Using the same conservative assumptions for
tritium, a 2 hour exposure dose of only about 0.5 rem to the
whole body would be obtained. Therefore, an orderly (24 hour)
snutdown is appropriate if a limit is exceeded.

~

This Soecification is applicable only in POWER, LOW PCWER, and
STARTUP because tnese are tne only times activity can be added
to the seconcary coolant. Furthermore, the accicent
referenced aoove is initiated from a condition in which the
turbine is operating, wnich can occur only in PCWER or LOW
POWER.

i

A weekly SURVEILLANCE INTERVAL is sufficient so monitor the
activity of tne secondary coolant when levels are below 10*; of )

!the limits of Soecification 3.7.1.4. More frecuent monitoring '

of the seconcary system is provicec oy tne daily sampling and
analysis frecuency if :ne activity level exceeds 10*; of tne
limits of Scacification 3.7.1.4

Large leaks of activity into the secondary system would be
detectec and alarmed by instruments and systems as described
in Section 7.3.5 of tne FSAR. j

|

l

1
\
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DRAFT l

MAY 2 51988( -) PLANT AND SAFE SHUTDOWN COOLING SUPPORT SYSTEMSv
.

l3/4.7.1 TURBINE CYCL:

SAFETY VALVES - OPERATING

|
|

LIMITING CONDITION FOR OPERATION
|
4

3.7.1.5 The steam generator economizer-evaporator-superheater (EES) | fand reneater safety valves (V-2214, V-2215 V-2216 V-2245,
V-2246, V-2247, V-2225 and V-2262) shall be OPERABLE with
setpoints in accordance with Table 4.7 1-1.

APPLICABILITY: POWER *

"

ACTION:
\*

With one of the required EES safety valves inoperable ina.
either or both loops or with one reheater safety valve
inoperable, restore the required valve to OPERABLE
status within 72 hours or restrict plant operation asQ follows: ,

V {
'

1. With an EES safety valve inoperable, restrict plant |
oceration to less than 50% of RATED THERMAL POWER.

2. With a reheater safety valve inoperable, be in at
least SHUTDOWN within the next 24 hours.

b. The orovisions of Soecification 3.0.4 are not
applicable.

|
|
|

|
SURVEILLANCE REQUIREMENTS ;

i
1

4.7.1.5 The sucerneater and reneater safety valves shall be
demonstrated CPERABLE by testing in accordance with the
apolicaole ASME Code recuirements to verify setooints. The
test frecuency is scecified in tne ASME Code, and the liftsettings are soecified in Table 4.7.1-1.

|

Setooint verification is not recuired until 7 days after
*

O achieving steady state olant ocerating conditions at a powerV level above 50*i, RATED THERMAL POWER.
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DRAFTI

MAY 2 51988

TABLE 4.7.1-1

STEAM GENERATOR SAFETY VALVES

VALVE NUMBER LIFT SETTINGS
,

1
!

LOOP I

V-2214 Less than or eaual to 2917 psig,

V-2215 Less than or eaual to 2846 psig
V-2216 Less tnan or ecual to 2774 psig

j V-2225 Less tnan or eaual to 1133 psig

LOOP II

V-2245 Less tnan or ecual to 2917 osig()"

V-2246 Less than er ecual to 2346 osig'

V-2247 Less than o* equal to 2774 osig
V-2262 Less than o ecual to 1133 osig

.

I

;

1

.|

i

i

O

3
1

4
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-p PLANT AND SAFE SHUT 00WN COOLING SUPPORT SYSTEMS
O

3/4.7.1 TURBINE CYCLE

SAFETY VALVES - SHUT 00WN

LIMITING CONDITION FOR OPERATION

3.7.1.6 a. At least one safety valve for each ooerating section of
tne steam generator sna11 be OPERABLE with its setpoint
in accordance witn Table 4.7.1-1.* |

b. The provisions of Soecification 3.0.4 are not
acclicaele.

APPLICABILITY: LOW POWER, STARTUP, SHUTOOWN and-REFUELING

ACTION: With less than the aoove required safety valves OPERABLE:

a. When in LOW POWER or STARTUP, restore the inocerable
valve to 00ERABLE status within 1 hour or be in at least
SHUTOCWN within tne next 24 hours, or

\ |

b. When in SHUT 00WN or REFUELING, restore the inoperaole I

valve to CPERABLE status crior to reaching a CALCULATED |
SULK CORE TEMPERATURE of 760 degrees F or suspend all
ocerations involving CORE ALTERATIONS or control rod
movements resulting in oositive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.7.1.6 No additional surveillances required ceyonc tnose icentified
per Specification 4.7.1.5.

Setooint verification reovires oower levels not incluced in
*

the Acolicacility of this Soecification. Wnere tne test
interval nas been exceecec or tne setting nas been affected
ey valve maintenance, valve settings snall ce estimated ,

'

and verified oer 50ecification 3.'.1.5.

O

.
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p BASIS FOR SPECIFICATIONS LCO 3.7.1.5/SR 4.7.1.5 ANOd LC0 3.7.1.6/SR 4. 7.1.6

The economizer-evaporator-superheater (EES) section of each steam
generator 1000 is protected by three spring-loaded safety valves,
each with one-tnird . nominal relieving capacity of eacn loop. Tne
reneater section of each steam generator loop is protected from
overoressure transients by a single safety valve. These steam
generator safety valves are described in tne FSAR, Section 10.2.6.3.

These steam generator safety valves are designed to relieve steam and
can be camaged by rapid cyclic .actuations tnat . occur .wnen tney
relieve water. To protect tnese valves, only one EES safety valve
and the reneater safety valve are maintained in service in each loop,
tnrougn startup evolutions until aoout 3C?a power. When the steam.
conditions succort t' heir use, all the steam safety valves are placed
in service. The use of one safety valve oer steam generator section
at low power levels is in accorcance with tne requirements of ne l

acclicable piping coce, as it is capaole of relieving tne available
flow. Also, there are other power actuatec valves tnat are capaole
of relieving pressure from tne main steam anc reneat piping.

The aoove valves are recuired to be tested in accorcance with ASME
Section XI. IGV requirements every 5 years (or less, depending on
failures) or after maintenance. To satisfy tne testing criter 1, the
valves must be tested witn steam. Since these valves are permanently Ih installed in steam piping, the appropriate . eans for testing requiresV tne plant to De coerating 'at steady state conditions, and close to
the steam concitions exoectec at tne setcoint. Power levels acove
SC?; RATED THERMAL POWER are sufficient to acnteve tnis. Also, 7 days
ensures setooint verification within a reasonable time, noting tnat
the test senedules are sucn tnat all valves are not tested at tne
same time and tnus, some valves will normally be OPERABLE.

During all MODES, witn one EES safety valve inocerable, plaat
operation is restricted _to a condition for which sne remaining safety
valves nave sufficient relieving capacility to prevent
overcressurization of any steam generator section. Conversely, with
any reneater safety valve inoceracle, olant operation is restricted
to a more restrictive MODE.

A 72-hour action time for recair or SHUT 00WN cue to inocerable safety
valves ensures tnat tnese valves are returnec to service in a
relatively snort cerioc of time, during ahicn an overpressure
t-ansient is unlikely. Oceration at cower for 72 nours coes not
result in a significant loss of safety function for any extended
period.

The setooints for ne safety valves icentified in Table ?.7.1-1 are
those values identifiec in :ne PSAR with tolerances apolied sucn tnat
the Tecnnical Soecif4 cations incorocrate an vocer cound setocint.

p This is consistent witn not inc0rocrating normal ooerating limits in
g these Soecifications.

s

, - n - - , , , ,
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-

PLANT SYSTEMS

-3/4.7.1 TURBINE CYCLE

CONDENSATE PUMPS

LIMITING CONDITION FOR OPERATION

3.7.1.7 'At least one of the two 121/2*; condensats pumps (P-3106 or
P-31065) shall be OPERABLE.

'

APPLICABILITY: POWER and LOW POWER

ACTION: With no OPERABLE 12 1/2'. con'densate pump, restore at least
one pump to OPERABLE status witnin 72 nours or be in at
least STARTUP witnin :ne next 24 nours.

SURVEILLANCE RE0VIR.EMENTS

O 4.7.1.7 The 12 1/2'4 condensate cumps shall be cemonstrated OPERABLE
at least once oer 3 montns (92 days) by performance of a
functional test.

l

!

O
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MAY 2 51988
l

i
f'i BASIS FOR SPECIFICATION LCO 3.7.1.7/SR 4.7.1.7
J

;

The condensate pumos are used to assure forced circulation cooling
under certain normal and emergency conditions. Condensate is )supplied via the emergency condensate header to tne helium circulator

~|water turbines and to the steam generator EES or reheater sections,
The concensate pumps are not SAFE SHUT 00WN COOLING equipment,

l

Tnere are two 60?; concensate oumos and two 121/2?. condensate cumos.
The 12 1/2?& concensate cumos are accressed in tnis specification
cecause they are capable of ceing oowered from an essential power cus
and would be capable of supplying emergency condensate requirement in
tne event of a loss of off site power. (FSAR Section 10.3.2) A
single cume is specifiec cecause the concensate pumps are a part of
ne cesign of FSV, but they are not ultimately relied uoon for forced

4

cooling, per tne FSAR. The SAFE SHUT 00WN COOLING equioment at FSV !

relies voor tne firewater cumps (see Scecification 3/4.5.5) to assure
forced cooling (FSAR Sections 14.4.2. 10.3.9). 1

72 nours is a reasonable per100 of time to restore an inoperable cump
ito operable status, coesistent with repair times allowed for SAFE '

SHUTCOWN COOLING equipment.
|

|

Ov
|

|

|
|

|
|

v
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PLANT ANO SAFE SHUTCOWN CCOLING SUPPORT SYSTEMS

s 3/4.7.2 HYORAULIC POWER SYSTEM

LfMITING CONDITION FOR OPERATICN

3.7.2 Two hycraulic cower systems, providing control to tneir
resoective c:olant locos, snall e OPERABLE witn:

a. One CPERASLE nydraulic valve accumulator and associatec
neacer servicing eacn group of valves,

b. Hycrauli: fluid oressure to eacn group of valves
maintainec greater snan 2500 osig,

c. At least two CPERABLE hydraulic oumps, and

d. Hycraulic 011 reservoir temperature less than 150 cegrees
r.

APPLICABILITY: PCWER. LOW PCWER, and STARTUP
!
1

ACTICN: I

a. With no hycraulic valve accumu'ator or with loss of
cacability t0 sucoly at least 2500 psig to the valve
coerators Of one group of valves, isolate the affecter
secencary coolant loop witnin 1 no r, and be in SHUTOCWN
witnin 24 nours,

b. Witn the hydraulic oil temperature exceecing 150 degrees
F, restore the oil temoerature to witnin its ifmit within
24 nours or ce in SHUTCCWN witnin tne following 24 hours.

!

|

|

O
.

.- _ . . .-. - - . . . . - _.- - . -_



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

:
' ..

Amendment No. DRAR-! Page 3/4 7-19

SURVEILLANCE REQUIREMENTS
,

4.7.2 The hydraulic power system shall be demonstrated'0PERABLE:

a. At least once per 24 hours by verifying:

1. That hycraulic fluid pressure to each group of valves
is greater than 2500 psig, and

2. That nycraul'c oil reservoir temperature is less nan
150 cegrees .

,

i o. At least'once per 13 months by verifying that the standby
pump automatically starts wnen system pressure drops to
less tnan 2300 psig.

:

.

i

4

t
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e

-

,
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MAY 2 51988
BASIS FOR SPECIFICATION LCO 3.7.2/SR 4.7.2

,

|q Each secondary coolant loop hydraulic power system is designedg) with the following: three hydraulic fluid pumos, two hydraulic
1

x_
accumulators for each group of hydraulic operated valves, and
separate heacers to each group of valves. Tne nydraulic
system will normally operate with two hydraulic fluid oumps
and botn hydraulic accumulators in service. Ine third
hydraulic cumo and one accumulator in each group is redundant.
(FSAR Section 9.11). |

The hycraulic oil temoerature limit of 150 degrees F |
corresponds to the system design temperature and minimizes
oxidation of tne hycraulic fluid, thereby ennancing its |

service life. The temperature of the hydraulic oil
reservoirs, whicn are immediately downstream of the hydraulic
oil coolers, i.s alarmed in tne control room.

!

Loss of two hydraulic fluid oumps or coth nydraulic
accumulators servicing a group of valves indicates tne i

ootential for complete or partial loss of valve'0PERASILITY in '

the affected seconcary coolant loco. A 1 hour ACTION time is !provided to isolate tne affected loop, in an-effort to regain '

tne capability to supply at least 2500 osig and/or the
OPERABILITY of at least one accumulator for the affected valve
group. If these efforts are not ' successful, reactor snutcown
is required within tne next 24 hours.

(~N
( In the event hydraulic oil is lost to a group of valves, some

degree of control will be lost and tre affected secondary'

coolant 1000 is isolated. With only one group of valves
inoperable, the ability to totally isolate the affected
coolant loop is ensured by the selective grouping of valves.

In the event of loss of all nycraulic cower in one system, all
!flow pressure and soeed control as well as ability to totally
<isolate tne affected seconca ry coolant loco is lost. ITherefore, the affectec loop is isolatec with the exception of I

cold reheat steam path to the concensor via the circulater
isteam-drive bypass line. Heat removal is accomplished with !

:ne non-affected seconcary coolant loop. Voon ceM etion of
steam to drive tne circulators, tne circulator (s) tre operated I
on their Pelton crives.

f%G

. . - - . . .. . --



. .. . . .= . .

Page 3/4 7-21 DRAFTAmendment w .

MAY 2 5 1988-
BASIS FOR SPECIFICATION LCO 3.7.2/SR 4.7.2 (Continued) !

i

Verifying that the standby hydraulic pump starts when system
'

pressure falls below 2800 osig ensures tnat a system pressure
of at least 2900 psig will be maintained at the cumps; tnis
will provide at least 2500 psig at tne valve actuators, taking
into consiceration line losses. Tnis surveillance will be ;performed once oer 13 months. <

1

Verifying that nycraulic fluid oressure is greater than 2500 !psig once per 24 nours ensures tnat tne minimum pressure
i

requirec to coerate tne nycraulic valvas in tne seconcary |
coolant system is available.

,

;

Verifying snat tne nydraulic oil temoerature is less than 150
cegrees F once per 24 nours ensures that system oil
temperature is witnin cesign limits.

.

I
1

|
|

/

t

J

W

4

i

.

i
"

J

!

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



Amendment No.
Page 3/4 7-22-

DRAFT

s PLANT AND SAFE SHUT 00WN SUPPORT SYSTEMS MAY 2 51988
s.

3/4.7 3 INSTRUMENT AIR SYSTEM
,

&

LIMITING CONDITION FOR OPERATION

3.7.3 At least two instrument air systems, eacn consisting of one
instrument air comoressor, one instrument ; air receiver, one
reactor building air neacer, and one turoine buildino air
neacer, snail ce OPERABLE.

~

APDLICABILITY: POWER, LOW POWER, and STARTUD

ACTION: With only one instrument air system OPERABLE, restore at
least two systems to OPERABLE status within 72 nours, or
ce in at least SHUTDOWN witnin :ne next 24 hours'.

.

SURVEILLANCE REQUIREVENTS

' T
4.7.3 Each instrument air system shall be cemonstrated CPERABLE:

<

a. At least once per 24 nours, oy verifying that the
i n s t ru?.e n t air receiver is pressurizec to greater than or
eoual to 35 osig,

b. At least once per 13 months, oy cerforming a system
functional test whien incluces a simulatec loss of neacer
cressure, anc verifying tne aut matic air comoressor start
anc alarm functions.

,

E

4

4

3

a

4
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MAY 2 51988

BASIS FOR SPECIFICATION LCO 3.7.3/SR 4.7.3{.
TP.e instrument air- system ensures that sufficient air is -

available for continued operation of essential ;

instrumentation, control devices, tne reserve shutdown system, '

and oneumatic power operated valves required for SAFE SHUTCOWN
COOLING (as discussed in See:1on 10.3.9 of the FSAR),

,

$7he instrument air system is a normally operating system. The
'

' system is demonstrated OPERABLE by ensuring that . receiver
pressure is maintained greater tnan 85 esig. Tne pressure at
.nicn tne tnire stancey instrument air comoressor starts is 85'

p '} i g and this ensures acequate air cressure for coerating
essential valves and instrumentation. The description of this '

system is presented in FSAR Section 9.9.

Either instrument air system is capabl6 of supplying air to
safe shutcown components for eurooses of SAFE SHUTDCWN
COOLING. A 72-hour ACTICN time limits tne interval for wnicn
recuncant instrument air systems are unavailable to a snort
oeriod of-time. :

ine SURVEILLANCE INTERVAL for verifying system pressure, 24
hours, is suf'icient to assure that instrument -air is |available to operate comoonents recuired for SAFE SHUT 00WN
COOLING. An 15 montn SURVEILLANCE INTERVAL for a functional4

(-])
test of tne instrument air system verifies all automatic

(, controls, alarms anc comoonents are C:ERABLE.

.

I

; ;
}.;
F
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/~T PLANT AND SAFE SHUT 00WN COOLING SUPPORT SYSTEMSO
3/4.7.4 SERVICE WATER SYSTEM-OPERATING

LIMITING CON 0! TION FOR OPERATION

:

3.7.4.1 The service water system shall be OPERABLE with:
,

a. At least two of- three service water pumps (P-4201,
'

P-4202, or P-42025) OPERABLE,

b. An OPERABLE service water flow path to SAFE SHUT 00WN
CCOLING users wnich are reautree to- be OPERABLE
(emergency ciesel coolers, instrument air compressors
anc after coolers, and the reactor plant cooling
water /PCRV liner cooling heat exenangers: E-4601, E-
4602, E-4603, anc_E-4604), anc

c. An OPERABLE flow path from the circulating water makeup
system to tne service water pump pit.

j APPLICABILITY: POWER, LOW POWER, STARTUP", SHUTCOWN", and REFUELING"

ACTION:

a. With only one service water cumo OPERABLE, restore at>

least two pumos to OPERA 6LE status witnin 72 nours, or

1. 'anen in POWER, LCW POWER, or STARTUP, ce in at least
SHUTOCWN within the next 24 nours, or

,

|
2. Wnen in SHUTCOWN, suspenc all Ooerations involving |

CORE ALTERATIONS or control roc mnvements resulting |
in cositive reactivity cnanges, or movement of
IRRADIATED FUEL.

i

* With the CALCULATED EULK CORE TEMPERATURE greater tnan 760 degrees F.

.

O
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SPECIFICATION 3.7,4.1 (Continued)

b. With an inocerable service water flow cath to either the
emergency diesel coolers, or the instrument air
comoressors and after coolers:

1. Declare the affected comconent( s) inoperable anc
*

restore tne flow cath to OPERABLE status within 72
nours, or

2. Initiate cackup cooling from the firewater system
witn at least two OPERABLE firewater oumos within. I
nour anc restore service water to tne affectec
commenent(s) witnin 72 hours of initial loss of
service water, or

3. Se in at least SHUT 00WN within the following 24
nours.

c. With an inoceraole service water flow path to tne
reactor clant cooling water /PCRV liner cooling system
neat excnangers:

1. Declare the affectec comconent inocerable, and
restore tne flow cath to CPERABLE status within 72
nours, or

;

.

'
- 2. Verify cacituo cooling cacacility with at least two

CPERABLE firewater cumos witnin I hour anc *estore
service water to tre affected comoonent within 72
nours of initial loss of service water, or

3. Ee in at least SHUTCCWN witnin tre next 24 hours. )
'

d. With eacKuo cooling initiatec or tre capacility verifiec
as in ACTICN c.2 aoove anc with only one firewater oumo |OPERABLE, restore two firewater cumos to CPERABLE status ;

witnin 1 nour, or ce in Sh0TCCWN witnin tne next 24
)nours. i

I
e. With an inoceraole flow cath from the circulating water

,

maneue system to tne service water cump oit, restore the
'lflow catn to CPERABLE status witnin 24 nours, or

1. Wner. in PCWER, LCW POWER, or STARTUD. De in SHUTCCWN1

1 witnin :ne rext 24 hours, or

2. wrea in SHUICCWN, suspen: all operations involving
CCRE ALTERATICNS or control roc movements resulting
in cositive reactivity cnanges, or movement of
'.RRAC ATED PJEL.

|.

|

|
)

_ _
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| SURVEILLANCE REQUIREMENTS

4.7.4.1 The service water system shall be demonstrated OPERABLE: !,

)
a. At least once per 24 hours, by verifying that the above I

,

requireo service water pumps are .CPERABLE and
circulating service water.

,

I

b. At least once per 31 days by:
.

1

i 1. Verifying tnat. each valve in tne flow path f rom tne |circulating water makeup. oump discharge to tne ;

service water cump pit that is not locked, sealed, '

or otnerwise secured in place, is in its correct
position, and

3
*

,

.unctionally testing each service water cump. {
:2.

j
c. At least once oer 12 months oy verifying the performance ;

anc mecnanical condition of each service water. oump.
Tnis may- ce performed at the next seneduled plant
snutcown, if not performec . curing the previous 12
montns.

'

1

,

-

!

"

i

.

I

!

4

i
l
!

4 . _ _ . - - _ _ . . _ _ , _ - - - - . _ . _ _ - . _ _ _ _ - . _ _ . , _ _ . _ _ . _ _ , , _ _ . - _ , _ . - , , , _ ~ _ _ _ , . . -
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p PLANT AND SAFE SHUTDOWN COOLING SUPPORT SYSTEMS
\ )'~'

3/4.7.4 SERVICE WATER SYSTEM-SHUT 00WN

LIMITING CONDITION FOR OPERATIJN

3.7.4.2 The service water system shall be OPERABLE with:

a. One service water pump (P-4201, P-4202, or P-42025)
OPERABLE,

b. An OPERABLE service water flow path to SAFE SHUTDOWN
COOLING users (emergency ciesel coolers, instrument air
comoressor and after coolers, and the reactor olant
cooling water /PCRV liner cooling heat exchangers: E-
4601, E-4602, E-4603, and E-4604), and

c. An OPERABLE flow oath from the circulating water makeup
system to tne service water pump pit.

APPLICABILITY: STARTUP*, SHUTDOWN *, and REFUELING *

(9 ACTICN: With any of the requirements identified in 3.7.4.2 a, b, or'k.J c above inocerable,

a. Provide alternate cooling ca ability to the required
SAFE SHUT 00WN COOLING users, or

b. Se in at least SHUTDOWN within 12 hours and restore tne
equipment to CPERABLE status prior to reaching a

CALCULATED BULK CORE TEMPERATURE of 760 cegrees F, or
susoend all coerations involving CORE ALTERATIONS or
controi rod movements resulting in positive reactivity
cnanges.

* With the CALCULATED SULK CORE TEMPERATURE less tnan or equal I

to 760 degrees F. )
,9
\ 2

Q ,1

_ _ _ _ _
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('~'! SURVEILLANCE REQUIREMENTSs

\,m

4.7.a.2 The service water system shall ce demonstrated CCERABLE:

a. At least cnce per 24 h0urs, by verifying that the aoove
requirec service water cumo is CPERABLE and circulating
service aater.

c. At least once per 31 cays oy:

1. Verifying tnat eacn valve in the flow cath from tne
circulating water makeup oumo disenarge to tne
service aater cuma pit tnat is not lockec, sealec,
cr otrerwise securec in olace, is in its correct
oosition, and

2. Functi0nally testing each service water pumo.

c. At least once oer 12 months oy verifying the cerformance
anc mecnanical c0ncition of each service water cumo.
Inis may oe cerformed at the next scheculed clant
snutconn, if not cerformed during tne crevious 12
montns.

(D
\v)

|

|
1

1

('')
U
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(] BASIS FOR SPECIFICATIONS LCO 3.7.4.1 and 3.7.4.2
J

Approximately 25% of the caoacity of a single service water oumo is
sufficient to perform SAFE SHUTDOWN COOLING. The SAFE SHUTCOWN
COOLING users of service water are the emergency diesel coolers, tne
instrument air comoressors and after coolers, and the PCRV liner
cooling heat exchangers. The instrument air compressors and after
coolers and the PCRV liner cooling neat exchangers are continuously
supplied with service water during normal plant operation. Service
water to the energency diesel coolers is verified by surveillance
testing of the emergency diesels. With the plant in LOW POWER or
POWER, there will normally be at least two service water pumps in
CPERATION. The requirement for two OPERABLE service water pumps is
for single failure considerations during SAFE SHUTDOWN CCOLING. The
firewater system serves as a backup to tne service water system. The
fire water system OPERABILITY requirements are given in Specification
3.5.4 SAFE SHUT 00WN COOLING, including service water requirements,
is discussed in FSAR Section 10.3.9. The service water system is
discussed in FSAR Section 9.8. The firewater system provices an
independent source of cooling water for the service water system for
all safe shutcown essential water reouirements. Firewater is a
backup to the Reactor Plant Cooling Water System as a source of once-
througn cooling water to the liner cooling tubes. The firewater
system is applicable curing all MODES of operation.

With the CALCULATED BULK CORE TEMPERATURE less than or equal to 760g) degrees F, tne circulating water system may also be used as ang

<> alternate to service water. This provices an alternate during
service water system maintenance outages that does not present the
tube fouling problems associated with firewater.

Soecification 3.0.5 provides the nethodology and necessary data to
determine tne accropriate time interval to reach a CALCULATED BULK
CORE TEMPERATURE of 760 degrees F. If the active core remains below
tnis temoerature, wnicn corresponds to ne design maximum core inlet
temperature, then the cesign core inlet temperature cannot ce
exceece and tnere can ce no damage to fuel or PCRV interval
components regardless of :ne amount, inclucing total aosence, or
reversal, of crimary coolant nelium flow.

During POWER, LOW PCWER. STARTUP, SHUT 00WN, and REFUELING, with tne
CALCULATED BULK CORE TEMPERATURE greater tnan 760 degrees F, with
only one service water cumo CoERABLE, a restoration time of 72 nours
is provided to restore another cumo to OPERABLE status. During this
72 nours, service oater needs can be met by tne redundant cump.

p ,

i i
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BASIS FOR S:ECIFICATIONS LCO 3.7.4 and 3.7.4 (Continued)_._.,

With an inocerable flow path t0 the emergency diesel coolers
or instrument air ccmpressors and after coolers, initiation
of bac(uo cooling is recuirec, cecause the affected
ccmeonent may te automatically initiated to perform SAFE
SHUTCOWN CCOL!NG. With an inoperaole flow cath to the
reactor clant cooling water /PCRV liner cooling heat
excnangers, cacKuo cooling capacility must ce verified, so
tnat it cr te manually initiated if requirec. Actual
initiation of cackuo cooling to tne PCRV LCS neat excnangers
is uncesiracle except in an actual emergency to minimi:e
oossibility of tuce fouling. 72 hours is provided to
restore tne flow catn to COERABLE status. Inis is

consistent with tne restoration times provicea for in the
system 00ERAEILITY requirements for the above comconents.
If the flow catn cannot ce restored within 72 hours, Dackuo
cooling will te initiatec ( fi rewa ter) or the cacability
verified within 1 nour to restore tne ecuicment to CPERABLE
status. Botn 'irewater aumes must be OPERABLE. The
surveillance recuirements for firewater cumo OPERABILITY are
given in Scecification 3.5.4 If neitner of these
concitions can te met, tre clant must be in SHUTCCWN within
24 nours. !f only one firewater cumo is OPERABLE, a second
pump must te restored to CPERABLE statu; within 1 hour, Or
tne plant must be in SHUTCCWN witni- 24 nours. The 1 nourp) restoration time is re uirec :ecause service water is<"
unavailacie, anc tne firewater s ,.: p l y has no reduncant
ca:acility.

|

With tre fica :atn from tne circulating water makeuo system
to tre service water Oump cit in0ceracle, a restoration time

Of 24 hours is Or0vicec to restore tne flow catn to OPERABLE
status. Inis ACTICN time is adecuate, since cac(uo cooling
( fi rewate r) can ce i n i t i a t e'*, , anc censicering tne makeup
recuire ents Of tne service eater system

Juring STARTUP, SHUTCCWN, anc ;EFUELIN3. witn tre CALCULATED
BULK CORE TEv.PERATURE less tnan or ecual :: 760 cegrees F, a
service water cur , flew atn to SAFE SHUTCOWN CCOLING users
of service water, anc a flow patn from tre circulating water
makeuc system to t e service aater cumo cit are recuired to
Oe CPERa3LE crior :: :ne time calculated to reacn a
CALCULATED EUL< "CRE 7EVPERATURE of 76C cegrees F. Inis
ACTICN ensures tnat tne plant aill remain in a stacle
conc';10- arer service aater 's uravailaole cue to
maintenance. testir;, or unanti '. etec cutages.

Ine servtce aater system is normally coerating, inclucing
tne recuire: C:ERAELE #10 catns, anicn cemenstrates system
CPERASILITY. T e 'icw cat- t: tre stanc:y ciesel generators

(~3 is cemonstrate CPERABLE Oy tre surveillance testing of the
() ciesel generators.

. _ _ _ _ _ _ _ _ .
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/''% PLANT AND SAFE SHUTDOWN COOLING SUPDORT SYSTEMSb'

3/4.7.5 PRIMARY COOLANT DEPRESSURIZATION

LIMITING CONDITION FOR OPERATION
'

,

1

P

3.7.5 a. Two flow paths for primary coolant cearessurization shall

be OPERABLE, eacn from tne primary coolant system througn
a helium curification train to the. reactor building

4 . ventilation system exnaust.

c. At least 650 gallons of liquid nitrogen shall be
maintainea in the liquic nitrogen storage tank (T-2501). -.

APPLICABILITY: POWER, LOW POWER, STARTUP, SHUTDOWN *, and REFUELING * |.
ACTION:

a. With only one of the acove reQuirt1 helium curification
train cepressuri:ation flow oaths CPERABLE cue to -

regeneration of the seconc ourificatior train,,

i 1. Initiate action to regenerate 19e second helium
i ourification train within 24 hou-s of its removal'

from service anc restore it to OPERA 3LE status witnin
the following 31 cays, anc

2. Ee in at least SHUTDOWN within 72 neurs after failure
to regenerate within 31 cays.

3. The provisions of Scecification 3.0.4 are not
acclicaole.,

3 c. Witn only one of tne aoove reovirec nelium curification
j train ceoressuri:ation flow catns CPERAELE ot.ner tnan due

to regeneration, restore two curification train flow caths,

to CPERABLE status witnin 7 cays, or ce in at least
SHUT 00WN witnin tne next 24 hours.

i

.

.

!

.

4

..

! With the CALCULATED EULK CCRE TEMPERATURE greater than 760
*

cegrees F.
:

:)
!

!

.
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T SPECIFICATION 3.7.5 (Continued)-)
c. With none of tne recuired helium purification train

depressuri:ation flow caths OPERABLE.

1. Restore at least one train to OPERABLE status within
12 nours or Oe in at least SHUTDOWN'witnin the next
24. hours, and

2. Pestore at least .two ~curification train.
cepressuri:ation flow paths to OPERABLE status in
accorcance witn ACTION a or b, as aoplicable.

c. Witn less tnan 650 gallons of. Ifouid nitrogen in the
nitrogen storage tank,-restore the liquid nitrogen storage
inventory to 650 gallons witnin 24 nours or be in at least
SHUTOOWN witnin tne next 24 hours.

SURVEILLANCE REQUIREME.US

4.7.5 The helium curification train ceoressuri:ation flow path (s)-
shall be cemonstrate: OPERABLE:

a. At least on:e :er 24 nours by verifying tnat the licuid
nitrogen storage tan ( (T-2501) contains at least 650
gallons of liouic nitrogen.

c. At least once par 31 cays ey functionally-testing each
ourification cooling water pump (0-4701 and P-4702).

c. At least on:e :er 12 montns ey verifying tne cerformance
of ea n purf fication cooling water cump. This may be
cerformec at tne next s neculec olant snutcown, if not
erformec curing the cervious 12 montns.

c. At least on:e per 15 montns oy cycling (tnrough one
complete cycle of full travel) tne valves for routing
helium gas t: :ne rea:::r building ventilation u naust and
for cooling tne nign temoerature filter acsorcer (HTFA).

1

- _ _ - _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _
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', BASIS FOR SPECIFICATICN LCO 3.7.5/SR 4.7.5
__ i

The helium purification system is a normally operating system
with redundant cacKuos and requires no tests or inscections
Oeyond geoc power olant operating anc maintenance practices to
verify CPERASILITY (FSAR 5ection 9.4.8).

In tne unlikely event of an accident involving an extenced
Loss Of Forced Circulation (LOFC), one train of :ne nelium
curification system must ce C ERABLE to cepressurize the
primary coolant system.

De ressuri:ation is required to reduce tne censity of the
Or1 mary coolant and tnereoy recuce tne neat transfer to the
PCRV liner cooling system. This action, omained with
acjustments in the liner cooling system flow distribution and
pressure ensures tnat the integrity of tne PCRV liner is
maintainec ( FS AR Accencix 0.1.1.1, 0.1.2.1.2, Section
14.10.3.1)

Ine normal ceoressurization flow patn provices for a filtered
release tnrougn :ne following CPERABLE comconents: the hign
tem:erature filter acsorcer (HTFA), the nelium curification |
cooler, tre nelium curification cryer, the low temperature
gas-to gas neat exenanger, one Low Temoerature Adsorcer (LTA),
curified helium filtee and associatec cioing anc valves,m

( leading to tne reactor builcing exnaust.;
v

In emergency conditions, a decressuri:at'on flow path may De
establisnec tnecugn a regeneration train y oyoassing block
valve interloca5. Inis is not a normal ' low Dath, but is an-

a::ectable alternate uncer emergency concitions. Inat is, it
is tne same catn as tne normal c rima ry coolant I

ce ressurization catn witn ne LTA and/or curification system )
cryer typasse:. Ine LTA acula Oe Cypassec :ecause it is
00:lec oy licuic nitrogen normally and tne f10w patn may ce
restri:ted cue to free:ing. Witn :ne LTA cycassec, the !
cegeneration train can Oe effectively used for
eoressuri:ation of tne DCRV and tne consecuences are still

well celow 10CFRiOO limits, e.g. councec Oy tne ac:icents
cescribed in FSAR Section 14.11.2.8.

If both curificatten trains are ino:erable otner comcensatory
measures (sucn as recuting the buffer su:oly to ocerating
circulators) may :e taxen to minimize tre increase in PCRV
* essure caci g an .0F0 a:: 1 cent. This is a::ectacle for a

li?ite: perica c' time cue n :ne availacility Of an alterrate
Cecressuri::tior # := catn <ta :ne egeneration cicing.

n

s -
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O .%515 FOR SPECIFICATION LCO 3.7.5/SR 4.7.5 (Continued)
)

''''
A total of 650 gallons of licuid nitrogen is reauired to :
provide refrigeration for the low temoerature adsorcer curing I

depressurization ( SAR Section 9.6.6).

The only ascect of system coeration that must be monitored is
tne maintenance of ne recuirec cuantity of liquid nitrogen in
tne licuid nitrogen storage tank and one OPERABILITY of
isolation valves for routing nelium gas to tne reactor
ovilcing ventilation exnaust and for cooling tne HTFA. I

The HIFA coolers are used only in the event of an extenced
LOFC accicent. The coolers are cry during normal coeration
and are isolatec from tne Reactor Plant Cooling Wate. system
Oy two valves witn'a tell-tale crain. The cycling of tnese
valves is performec in a manner snat coes not introduce water

i

into tne coolers, as any resicual water woulc remain there cue
to the U-tuce cesign.

i

I

h) I
q,

O)\
v
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PLANT-AND SAFE SHUT 00WN COOLING SUPPOAT MAY 2 5 ' 888j
~ 3/4.7.6 FIRE SUPPRESSION SYSTEMS

|
SPRAY'AND/OR SPRINKLER SYSTEMS

P

5

LIMITING CON 0! TION FOR OPERATION

,

3.7.6.1 The following soray and/or sprinkler systems shall b'e $
'

OPERABLE:
'

e

a. Ory oice systems (automatically actuated valves)

: 1. The 4160/480 volt AC transformers,.

2. Tne reactor plant exnaust filters,

I
3. Tne turbine lube oil reservoir room, ;

4 Tne turbine lube oil storage room,

5. Tne reserve auxiliary transformer, and

3 6. Tne main and unit aux 11'ary transformers.

3. Wet oice systems (fused spray neads)
,

1. Hydraulic power unit 1A,.,

i

2. Hycraulic power unit 18,

3. Steam criven coiler feea cume 1A,

4 Steam criven coiler feed oume 10,

5. Tne auxiliary coiler room,

6. The nycrogen seal oil unit,

7. The nelium circulator turntable reservoir.,

| S. Tne turoine building side of tne "G" wall for
tre cor.gestec electrical _caole area, and

9. The reactor ouilcing sice of the "J" wall for
4

:ne congested electrical cable area.,
;

i

.

I

:
i

k

[
1

,-me-~,r.,-----me-,---------, ,,----~~~r.,--n,- ___n- .-,cn .-..,+,,,~w,n,_,,,,,n._,-menwmnew.-
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SPECIFICATION 3.7.6.1 (Continued)

^] c. Manually coerated fixed spray systemsf

1. The 480 volt switchgear room, and

2. The auxiliary electrical ecuioment room.

APPLICABILITY: At all times

ACTION:

a. Witn one or more of the acove required soray anc/or
sprinkler systems inoperable, within 1 nour:

1. Establish a continuous fire wat:n with cackup fire

prote::icn epuioment, or

2. Derform an evaluation and cetermine that tne area
orotected oy the inoceraole soray/sorinkler system
contains no safety relatec equioment wni:n is
reouirec to De OPERABLE, in wni:n case no action is
recuire , or

3. Perform an evaluation and cetermine that the area
protected oy the inoperable soray/ sprinkler system
includes no recuncant systems or components, and
astaclisn an nourly fire wa;:n oatrol.7

i b. The acove evaluations may be oe-formed suosequent to tne
estaolisn.9ent of a continuous ' ire waten. Wnere tne
reoutre ents of ACTICNS a.2 or 6.3 can ce justified, they
may oe initiated at tna: time.

:. The provisions of icecifications 3.0.3 and 3.0.4 are not i
aoolicaole.

i

|

|

SURVEILLANCE REQUIREVENTS

|
i

4.7.6.1 Each of tne reovirec soray anc/or sorinkler systems snall '

be cemonstrate: C;ERABLE:
I

a. At least on:e oer 31 days, cy verifying :nat ea:n
valve (manual, coae -oceratec, or automatic) in tne I

flea ca:n is in its corre:: cosition, an:

D. :: leas: once oer 12 mon:ns ::y cy:119; ea:n testacie
va'.<e 'n :ne fio* catn :nrougn at least one ::molete

,

:y;ie o# ful' avel. |

|

,
/ 6

\_,'
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SPECIFICATICN 4.7.6.1 (Continued)

(') c. At least once per 18 months:

'a
1. By cerforming a system functional test which I

Iincluces simulated automatic actuation of tne
system, anc.

1

a) Verifying that the automatic valves in :ne
flow cath actuate to their correct I

cositions on a simulatec actuation signal, I

anc

c) Cycling eacn valve in tne flow cath nat is
not testacle curing clant coeration :nrougn
at lea.it one complete cycle of full travel.

2. By visual insoection of the cry pice spray anc
sorinkler neacers to verify tneir integrity, anc

3. By visual inspection of each no::le's scray area
t0 verify tne scray oattern is not oostructed.

c. A't least once oer 3 years, oy cerforming an air flow
test tnrougn eacn coen nead soray/sorinkler heacer
anc verifying eacn coen neac soray/sorinkler no::le
is uncostructec.

O

l
!

|
|

n i

v

I

I

1

|
m
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BASIS FOR SPECIFICATION LCO 3.7.6.1/SR 4.7.6.1

r- The OPERABILITY o' the spray anc sprinkler system ensures that(y) adequate fire suporession capability is proviced by wet pipe'~'

sprinklars and dry DiDe soray no::les in areas of the plant
where this system protects safety-relatec ecuiD ent, or
equipment that can perform a safety function.

Tne spray and scrinkler system will minimi:e potential camage
to safety-related ecuicment or eauioment that can perform a
safety functicn snoulc a fire occur.

If one or more of the systems cecomes inceerable, a continuous
fire watch with Dackup fire suppression equi ment will te
crovicec for tne inocerable system, if safety-related
equioment is present in the affectec area.

Verifying valve cosition, valve actuation, inspecting the
neacers anc no::les, anc verifying tnat each neacer is
unctstructec ensures CPERASILITY snould a fire occur.

A continuous fi re watcn snall ce cerformed once per 20
minutes.

,f'~%. ,

2

_

/^x
Iv)
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; PLANT AND SAFE SHUT 00WN COOLING SUPPORT SYSTEMS |

'
3/4.7.6 FIRE SUPPRESSION SYSTEMS

,

CARBON OIOXIDE SYSTEMS
,

;

I

LIMITING CONDITION FOR OPERATION '
,-

i

< r

3.7.6.2 The emergency ciesel generator rooms' caroon . dioxide !

; system snali ce OPERABLE.
z

APoLICABILITY: Whenever tne emergency diesel generators are recuired
to be OPERABLE. '

,

ACTION:

a. With tne acove recuired caroon dioxide system incoerable,
within 1 nour estaolisn a continuous fire waten with
backvo fire suporession equipment' for the affected
emergency ciesel generator room (s), j

b. The provisions of Scecifications 3.0.3 and 3.0.4 are not
]i acclicaole.
!

|
SURVEILLANCE RE0VIREMENTS |

4.7.6.2 ine emergency diesel generator rooms' caroon dioxide fire
suporession system snali ce cemonstratec OPERABLE:

a. At least once oer 7 cays ey verifying that the caroon
cioxice storage tank level is greater snan 3 0'. and
snat tne pressure is greater tnan 235 osig,

j

!
b. At least once per 31 days ey verifying tnat each ;

. valve (manual, oower oceratec, or automatic) in tne !' flow catn is in its correct cosition, and
i

c. At least once oer 13 months ey verifying:

1. Ine system, including valves and associatec
j <entilation system fire camcers, actuates

anually anc automatically upon receipt of a
simulated actuation signal, and,

2. rio from eacn ne::le curing a "ouff test."

1 *

i

__
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c, BASIS FOR SPECIFICATICN LCO 3.7.6.2/SR 4.7.6.2
''

The OPERABILITY of the car:on dioxide fire su pression system
ensures tna; costulated fires i r. eitner of the emergency
diesel generator rooms can ce automatically sue:ressed, In
ne event inat tne caroon dioxide system ce:cmes inoceracle, a

:entinuous fire waten will te estaolishec witnin 1 nour anc
tne affectec e,er;cncy diesel generator room (s) will be
protected by a :aroon cioxice hose station or cortable
extinguisners, wni:n will provice an equivalent level of fire
orote: tion for costulatea fires.

Verifying level and cressure in tne car:on dioxice storage
tank once oer 7 cays ensures tnat a sufficient amount of
car:on cioxice is availaole to suppress any estulated fires
in tne e eegency c.esel generator rooms ( as discussec in CSAR
Section 9.'.2.2.3).

Tne montnly valve cosition : neck in: luces valves C014 0019,
C031, and 0032 anc verifies a clear flow catn for CO2 celivery
as neecec.

Verifying valve and cameer actuation ey a simulatec actuation
signal ensures a ci s:na rg e of tne crocer carton dioxide
concentration ( 3 4'.) ano a soaking ti e of 30 minutes (as
ciscussec in FSA; Se: tion 9.12.2.3).,_s

/ \
4 i

x/ Derforming a "Duf' test" will ensa-e that the distri ution
ea ers are n0 c10 (ec.

A :ontinuous fire wat:n shall ce satisfisc by Oerformance Of a
ene:( at least once :er 20 mirates.

,

!
i !v
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PLANT AND SAFE SHUTCOWN CCOLING SUPPORT SYSTEMS HAY 2 51988 '' l

(~~)/ 3/4.7.6 FIRE SUPDRESSION SYSTEMS
\
'~'

HALON SYSTEMS

,

1

LIMITING CCNDITICN FOR CDERAT!CN |
|
1

l

3.7.6.3 The following Halen systems and associated HVA0 isolation
campers shall Oe OPERABLE:

a. Control room,

b. Auxiliary electric ecuicment room,

c. 430 volt swit:ngear reem.,

c. Bui10ing 10 - swit ngear r00m anc ground level,

e. Builcing 10 ground level uncer me::a:ine fiocr, and

f Building 10 - Oattery rcom.

[) APPLICABILITV: At all times
LJ

ACTION:

a. Witn one or m0re Of ne aDove recuired Halon systems or
HVAC isolati0n cam:ers inocersole, witnin 1 nour
esta0lisn a ::ntinuous fire wat:n with ba Kuo fire
su:Dression e:ui: ment f0r tne affectec r00m(s).

:. Tne crovisiens of Sceci'1:ation 3.0.3 and 3.0. A are not
30DlicaDie.

.

|
1

/'N
I \
\ |
w/

wm-
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i-
i ,

<

SURVEILLANCE REQUIREMENTS.
<

: !
; .

|

4,7.6.3 Each of the above recuired Halon- systems shall ce i
! cemonstrated OPERABLE:

|

a. At least once per 31 cays, by verifying pressure in.tne ]
.

j Halon cottles.
,

b. At least once. cer cuarter by verifying that the Halon
~

'
3 storage tank cuantity is at least 95% of full enarge and
| oressure is at least 90% of-full ~cnarge pressure for tna

following systems.
.

,

1. Building 10.- switengear room and ground level, |.

'

:

j 2. Builcing 10 ground level under me::anine floor,-

and

3. $uilding10-batteryroom ;<
.

Ij c. At least once per 6 months, ey verifying that the Halon j
storage tank weignt is at least 95% of full enarge >,

'

weign (or levei) anc oressure is at least 90% of ful'.
( charge pressure for tne following systems:

,

1. Control room, t

-
:

2. Auxiliary electric ecuipment. room, anc2

1
m

3. 450 volt switengear room
,

'

At least once per 15 montns, cy--

> '
,

j 1. Verifying snat tne system inclucing associated HVAC -

1 isolation campers, actuates correctly upon receiot
j of a simulatec test signal, anc

,

4

! 2. Verifying that tne distribution heacers anc no::les '

! are not clccked by flowing air tnrougn :ne system. !

l
4

]

i 1

d

'

i
.

:
1

s
|

'

|
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SASIS FOR SPECIFICATION LCO 3.7.6.3/SR 4.7.6.3

J~' The OPERABILITY of the Halon systems ensures that adeouate
|'

fire suporession cacability is available for all costulated-
'

fires in the THREE ROOM CCNTROL CCMPLEX and in building 10.
The Halon system consists of two main cistribution systems,
one for building 10 and the otner for the THREE ROCM CCNTROL
CCYPLEX. The main cistribution systems are separated into
indepencent sucsections that orovice Halon to tne following
fire areas that nouse safety-related ecuipment: 1) the
control room, 2) the auxiliary electric ecuipment room, 3)
tne 430 volt switcngear room, 4) Suilding 10's swit:ngear |room anc ground level, 5) Suilding 10's ground level under
the me::acine floor, anc 6) Building 10's cattery room.

Halon is su:cliec fron full cacacity maia cylinders and 100?.
scare reserve cylincers; eitner tne main or the reserve
cylincers may be used to satisfy the sDecification
recuirements. Ine OPERASILITY of ne associatec Heating
Ventilating anc Air Concitioning (HVAC) isolation camoers
ensures tnat ace:uate room isolation will be available to

maintain an e'fective concentration of Halon after actuation
of tne su cression system. In tne event that portions of
tne Halon suporession systems are inocerable, backup fire
fighting equierent is recuirec in :ne affected areas until
tre inocerable ecuioment is restored to service. An
installec sprinkler system (Scecification 3.7.6.1) provices

gs cecicatec OacKuD suppression fo- the 480 volt switengear
V, room anc tne auxiliary electric ecu1: ment room.'

The surveillance recuirements easure snat the minimum
OPERASILITY recuirerents of the Halon suppression systems
are met. A semi-annual surveillance ensures that a
sufficient volume of Halen is in the storage tanks Oy
verifying eitner tre weign Or tne level of tne tanks. For
tre Ou110ing 10 halon system, storage tank pressure and
cuantity are verified auarterly, cecause tne storage tank.
aeign: cannot Oe verifiec witnout re~oving tre tanks.
Cuantity is Cetermireo Oy use of a surveillance metnoc whicn
is acceptacle to tne American Nuclear Insurers (ANI), sucn |as tne reat tape anc gun etn:c. Ine 31-cay surveillance
for enecking cressure in tne Halon systems is acecuate
verification of Or0:er valve lineuD as a mis 00sitioned valve
results i ciscnarge o' tne Halon. Veri'' cation nat the
distribut on nescers are n0t bloctec cemonstrates tneird

ability to scray Halon wnen neecec to su: Dress a fire.Ver''ication tnat tre system, anc its associated HVAC
isolati0r ca :ees react t0 a simulatec actuation signal will
ensure Overa' syste' *esconse to a : stulatec fire.

1

s

e

a'
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PLANT AND SAFE SHUTCCWN CCOLING SUPPORT SYSTEMS

('" . 3/4.7.6 FIRE SUFPRESSICN SYSTEMS
m,

FIRE HOSE STATIONS |

LIMITING CCNDITION FOR C?ERATICN

3.7.6.4 The fire hose stations listed in Table 3.7.6-1 snall :e |

CPERABLE. |

APDLICASILITY: At all times

ACTICN: With any of the fire nose stations listed in Table 3.7.6-1
inocerable:

a. If the nose station is the ori.?ary means of fire
sucoression, witnin 1 hour eitner:

1. Ensure tnat tne nearest CPERABLE hose station
:an crovice coverage for tne area normally
=rotecte: by tne inocerable hose station, or

2. Route additional ecu1 valent capacity nose from
tne nearest CPERABLE nose station, to provice ]

,_x

( ) coverage for tne area left uncrotected by the '

''
- inocerable nose station.

O. If the nose station is not the crimary eans of fire
,

suporession, within 24 nours eitrer: !

1. Ensure that tne nearest COERASLE nose station
can crovice C0verage for tne area nor ally
protecte: oy the inoperaole nose station, Or

2. Route ac:itional eculvaient caca:ity nose from
ne nearest CPERASLE nose stati:n, :: provice
coverage for tne area left uncretected oy tre
inoperaole rose station.

:. Perfor- an evaluation to ceter-ine anetner tre
pnysi:al routing of tne fire nose (cer ACTICN a.2 or
D.2) oul: result in a re:ogni:able na:are toa

c:erating personnel, olant eculement, or tne nose
itsel#, la ani:r case the fire nose will te store: at
tre atie: c' :ne CPERABLE cose station.

c. Tre er v s'a s of See:ifications 3.0.3 an: 3.0.4 are
not ao:1::acie.

,

'

x - |

_ _ _ _ . _ _ _ _ _ - _ - _ _ _ _ _ _ _
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SURVEILLANCE REQUIREMENTS ,.;,,__.._...

i

I4.7.6.4 'Each of the fi re hose stations required above ce.

demonstrated OPERABLE:

a. At least once per 31 days ey a visual inspection of
tne fire nose stations to ensure all required

3

. equipment is at tne stations. |
!

b. At least once per la months oy: |

1. _ Removing tne nose for inspection and re-racking,-
and -

2 Inspecting all gaskets and replacing any !
degrace: gaskets in-the couplings. j

c. At least once per 3 years by: i
;

1. Partially coening eacn hose station valve to.
verify valve OPERASILITY anc no flow blockage, f
anc j

2. Concucting a nose hycrostatic test at a cressure ,

greater snan or ecual to 175 osig, ;
.

6

.

.;

!

|

1

|

|

!
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TABLE 3.1.6-1 ,j
,

:

FIRE HOSE STATIONS

i

| HOSE STATION NO. SUILDING ELEVATION

i4

; TH7 E2 Turbine 4829 |
; i

TH7 F6 Turoine 4829
! ,

| TH7 B6 Turoine 4829
'

-

'
TH7 C2 Turbine- 4829

TH6 C2 Turcine 4811 |
:

TH6 E2 Turbine 4811'

;
-

:

; TH6 G6 Tureine 4811 '

TH6 B6 Turbine 4811 i"

TH5 E2 Turoine 4791
;

| TH5 G3 Turoine 4791- :

I ;

| TH5 G6 Turbine 4791 i
,

) TH5 36 Turbine 4791 |
! 5
; TH5 C2 Tureine 4791 i

!

! TH12 G4 A::ess Bay 4904 :) '

j THil G3 Access Bay 45S5 ;
'

i

! TH10 Ha Ae ess Bay 4364 .I

| TH10 G3 A::e55 Bay 4364

TH8 G4 Access Bay 4346
!

; sH11 G6 A::ess Bay 4835
l
j TH14 G3 A::ess Bay 4940
f

| THIS Ja A::ess Bay 4960
i

j RH13 M2 4eactor 4916
1

j RH13 J2 Reactor 4916

| RH12 J2 Rea::ct 4906
1

]
1

'

|s

!
F
- . . . - - . - . . _ _ _ . _ _ _ . _ _ _. _ ___ _ _-_ __ _ _ _ _ _ . -
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TABLE 3.7.6-1-(continued)

,

3

i -'
^

;

I NOSE STATION NO. '8UILDING ELEVATION ;

! !
t !

!

) 'RH11 MS Rea; tor 4881 l
|- ,

i RH11 M2 ' Reactor 4881
1 .

RH11 K2 Ret: tor 4881 -

.

! i

. RH11 J5 Reactcr 4881 ;
i- ,

RH10 M5 Reactor 4864 i

a-

RH10 M3 Reactor 4864 :,

!
RH10 K2 Reactor 4864

RH10 J5 Reactor 4864. ,

; .

RH9 M5 Reacter 4854.

i
, RH9 J5 Reactor 4849 |
t ,

i r

i nH8 M5 Reactor 4839
'

f) RHB J5 Reactor 4839
i

!
! RH7 M5 Reactor 4829 |
! !,

| RH7 M3 Reactor 4829 i
;

| RH7 J2 Reactor 4529 i'
\

! RH7 J5 Reactor 4829 !
I !

-

<

j RH6 M3 Reactor 4811 ;

1 .i
j RH6 J2 Reactor 4811 |1
.

| RH5.5 M3 Reactor 4501 i

i :

nH5.5 J2 Reactor 4801 I;

1 .

: RH5 M5 Reactor 4791 !

I'
| RHE M3 ;eactor 4791
!,

RHS J5 Reactor 4791

:
1

:

i

!

|
1

I .

|
.-_ -,-._-,--.__,_,,_ _ _ _ _ _ . - . = - . _ _ _ _ - - - - . _ - - _ _ _ .- ____
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i- MAY 2 51988
j TABLE 3.7.6-1 (continued)
i

!
!

HOSE STATION NO. BUILDING ELEVATION

i

| RH4 L5 Reactor 4781
:

!' RH4 J5 Reactor 4781
i,

! RH3 MS Reactor 4771
i

i RH3 J5 Reactor 4771
;

i RH3 M3 Reactor 4769
:

1 RH3 J2 Reactor 4769
!
i RH2 M3 Reactor 4759

| RH2 J2 Reactor 4759
i

RHP MS Reactor 4756
"

* ,

j RH2 J5 Reactor 4756 i
1 !

| RH1 M5 Reactor 4740 !

() RH1 M3 Reactor 4740
.

RH1 K3 seactor 4740 :,

!

| RH1 J5 Reactor 4740
'

4

!

i
'

! I
:

!

!
!

|
t

r

1 ,

1 !
!

: ;

| !

i

| |
! !
l ?

-

:
I
i

| i

;

i
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BASIS FOR SPECIFICATION LCO 3.7.6.4/SR 4.7.6.4

q The OPERABILITY of tne fire hose stations ensures that
b/ adequate fire suooression capability is -provided tnrougnout

the turbine and reactor buildings.

The fire nose stations will minimice potential camage to
safety-relatec equipment snould a fire occur.

If one or more of tne fire hose stations becomes inocerable,
Osckup fi re suceressien coverage will be provided oy an
acjacent OPERABLE riose station.

A fire hose station snall be considered a primary means of
fire suopression if' tnere are no Halon, CO2, or soray or
sprinkler systems provicing coverage to nat area.

Visually inspectin'; the fire hose stations, ramoving the nose
anc reracking it, replacing any cegracea gaskets in the
couclings, veritying flow, anc- hydrostatically testing the
nose will ensure CPERASILITY snoulc a fire occur.

Fire hose stations may be addec without orier License
Amencment to Taole 3.7.6-1, proviced a revision to Table
3.7.6-1 is incluced with a subsecuent License Amencment
request.

.

O
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PLANT AND SAFE SHUTOOWN C00LI]4G SUPPORT SYSTEMS
;,

3/4.7.6 FIRE SUPPRESSION SYSTEMS

YARD FIRE HYDRANTS AND HYDRANT HOSE +CUSES j
,

LIMITING CONDITICN FOR 0:ERAi!CN .

,

j 3.7.6.5' The following yard fire nycrants and associated hycract nose -

houses shall ce OPERABLE: ;
'

a. Numoer I nortneast of the circulating water valve oit,

| b. Numoer 3 nortn of the circulating water cooling tower, |

'

j- c. Number 6 soutn of the circulating water C0oling tower,
,

d Numoer 7 soutneast of the' service water cooling tower,
anc

*

e. Numoer 11 soutneast of the tyroine building.
8

J

p APPLICABILITY: At all times
! U
| ACTION: Witn any of tne above listec yard fire hydrants or'

associatec nycrant hose nouses ino:erable: ;

.

a. Within i fic u r , locate acditional equivalent capacity ,

nose in an acjacent CPERABLE hydrant hose house to '
,

' '
provice coverage for tre area left unprotected by the ;

a

inoperaole fire hycrant or associated nycrant nose
_

nouse, if it is tne crimary meais of fire suopression, .

or
|

I 0. Within 2c nours, locate aeditional eouivalent capacity i
hose in an acjacent CEERABLE nv0fant nose nouse to
provide coverage for the area left uncretected oy the-
inoceraole fiee nycrant er associatec nyarant nose<

house, i' it is not tne crimary means of fire'

suceression.
i

c. T*.e orovisions of Scecifications 3.0.3 and 3.0.4 are not
acclicaole.

!

)
j,

; :

| i
) (s
4 !
u 1

! |

|

4 ;
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: SURVEILLANCE RE0VIREMENTS

' '
- '

)

. 4 7.6.5 Each of the above yard fire hydrants and associated hydrant ?
.

hose houses listec-in Soecification 3.7.6.5 above . snail be
cemonstrated OPERABLE:

4- ' / a. At least once per 31 days, by visual. inspection of tne-
' '

'' hydrant hose house to ensure all required equicment is
at the nose se,

'

'b . At least once per 184 days (once during March. April or
-May anc once during Septemoer, October or November), .by
' visually insoccting each yard fire hydrant'anc verifying *

that tne hycrant carrel is cry and that the nycrant ;i s .,

nct camaged, and
,

s

c. At least once per 12 months'by:
. ,

1. Conducting a hose hydrostatic test at a cressure of
/ / greater than or ecual to 175 psig,

./
' 2. Insoecting all the gaskets and replacing any, ,

degradec gaskets in the couplings, and

3. Performing a flow check'of each hydrant to verify
| its OPERABILITY.

I

)

,

i

>

<

O i

\

:-_.-.---,_...
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BASIS FOR SPECIFICATION LC0 3.7.6.5/SR 4.7.6.5-

The OPERABLITY of the yard fire nydrants and hydrant hose
s/ houses ensures -hat adequate fire suporession capability is

provided tnrougtxut the yard area.

If one or more of the yard fire nyarants or associated
hydrant nose houses becomes inoperable, additional ~ lengths
of equivalent caoacity hose will be located fn an adjacent
OPERABLE hycrant hose house within I hour 'i f the fire
hydrant or associated hydrant hose nouse is a primary means
of fire suppression, or witnin 24 hours if it 's not a
primary means of fire suopression. This will ensure that
any area left uncrotected by an inocerable fire hydrant or
associa*,ec nyarant hose nouse wil' oe protected should a
fire occur. A fire hydrant or associatec hydrant hose house
shall be considered the crimary means of fire suppression if
there are do spray or sprinkler systems providing coverage
to that area.

Visually inscecting tne nyarant hose house, the carrel, and
tne hydrant, reolacing any degraded gaskets in_ the
couplings, verifying flow and hycrostatically testing the
hose wil'1 ensure OPER/*BILITY snould a fire occur.

Ov

|

l

|
,

O

L
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A PLANT AND SAFE SHUT 00WN COOLING SUPPORT SYSTEMS

' U,

3/4.7.7 FIRE RATED BARRIERS

LIMITING CONDITION FOR OPERATION

3.7.7 All fire barriers (walls, floor /:eilings, cable tray
enclosures, and otner fire barriers) separating safety-related
fire areas or secartting portions of redundant safe shutdown
systems within a fire area and all sealing devices in barrier
cenetrations ( fi re doors, fire dampers, cable, pioing, and
ventilation 1uct cenetration seals) shall be OPERABLE.

APPLICABILITY: At all times

ACTION:

a. With one or more of the above required fire barriers
ard/or sealing cevices inoperable, within 1 hour:

1. Establish a continuous fire watcn on at least one side
of the affected carrier, or

2. Ve ri fy the OPERABILITY 'of fire detectors on at least

one side of the inocerable carrier and establish an
ncurly fire watch patrol, or

3. Perform an evaluation and determine that the areas on
Doth sides of the inocerable carrier co not contain
equioment wnicn is required to be OPERABLE.

b. The recuirements of ACTION a.3 may be cerformed sucsecuent
to the establishment of a fire waten anc imolemented at
any time.

c. The provisions of Specifications 3.0.3 and 3.0.4 are not
c'olicable.

O
.
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SURVEILLANCE REQUIREMENTS

4.7.7 The above required fire barriers and penetration sealing
devices shall be demonstrated OPERABLE:

a. At least once oer 24 hours, by verifying that each
unlocked fire door is closed,

b. At least once per 7 days, oy verifying the position of
each locked fire coor,

c. At least once per 13 months by:

1. Performing a visual insoection of the exposed surfaces
of:

a) Each fire carrier,

b) Eacn fire damper and associated hardware, and

c) At least 10?. of each type of sealed penetration.
If accarent cnanges in apoearance or abnormal
cegradations are found, a visual inspection on an
additional 10?. of eacn tyce of sealed penetrationb1 snall be mace. This inspection process snallV continue until a 10'.' samole with no accarent
changes in appearance or aonormal degradation is
found. Samoles shall oe selected such that each
cenetration will be inspected every 15 years.

2. Performing a functional test of tne automatic fire
camcers,

c. Following any maintenance or *ecair work which distures
the fire retardant material in tne sealed cenetrations, by
verifying tnat the seal is returned to an OPERABLE
condition.

01

,

. . . _ _ _ . _ . _ . , _ . . . _ , _ . . . _ . . _ _ _ . , . .. . , , . . _ , . . , - . _ . _ . _ , , . . . _ . _ , . _ , , _ . . . ~ _ _ - . _ , _ _ _ _ _ , _ .
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BASIS FOR SPECIFICATION LCO 3.7.7/SR 4.7.7
v

The OPERABILITY of.the fire barriers and barrier oenetrations
ensures that fire damage will be limited, as analyzed in the
Fire Hazard Analysis. These design features minimize the
possibility of a single fire involving more than one fire area
prior to detection and extinguisnment. A safety-related fire
area is any area of the plant which contains safety-related
equipment, as listed in Tables 1.4-1 and 1.4-2 of the FSAR.

In the event that a fire barrier coes not remain intact, a
continuous fire watch (once every twenty minutes) on one side
of the affectec carrier or an hourly fire watch patrol in
conjunction with OPERABLE fire detectors will ensure early
notification of a potential fire nazard.

The fire carriers, fire carrier penetrations for conduits,
caole trays anc oioing, fire windows, fire damoers, and fire
doors are periccically inspected to verify their OPERA 8LITY.

Verifying the cosition .of each unlocked and locked fire door
once per 24 nours and 7 days respectively, ensures that the
fire coors are in their as-designed condition to confine or
retard fires from spreading to adjacent portions of the
facility. Visually inspecting the exposed surface of each fire
barrier, cameer and associated harcware, and 10% of each type

/7 of sealed oenetration once per 15 months, and functionallyV testing each automatic fire damoer once per 18 months ensures
that tne release, closing mechanism anc latches will oe able to
perform their cesign function when re :ui red. Verifying that
the seal is returned to its original Condition following any
maintenance or recair work wnich disturos the fire retardant
material in the sealec cenetrations, ensures that it was not
damagec or altered in any way to prevent it from performing its
design function.

Iv

:
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() PLANT AND SAFE SHUTOOWN COOLING SUPPORT SYSTEMS

3/4.7.8 STEAM LINE RUPTURE DETECTION / ISOLATION

SYSTEM VALVES

LIMITING CONDITION FOR OPERATION

,

3.7.3 All valves actuated by the Steam Line Rupture
Detection / Isolation System (SLRDIS) shall be OPERABLE.

APPLICABILITY: POWER, LOW POWER, and STARTUP (acove 2% RATED THERMAL
POWER)

ACTION:

a. With any one valve actuated oy SLROIS inoperable, restore
the valve to OPERABLE status witnin 72 hours or reduce
power to below 2% within tne next 12 hours.

c. With two er more valves actuated by SLROIS inoperable,
g restore all but one valve to CPERABLE status within 24

hours or reduce oower to bei:w 2% within the next 12
hours.

SURVEILLANCE REQUIREMENTS

4.7.3 The valves actuated by SLROIS snali ce cemonstrated OPERABLE:

a. At least once oer 92 days, ey cycling eacn testable valve
tnrougn at least one complete cycle,

b. At least once per REFUELING CYCLE. by cycling eacn valve
not testable during olant operation :nrougn at least one
complete cycla.

O
U
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BASIS FOR LCO 3.7.8/SR 4.7.8

As in the Steam Line Rupture Detection / Isolation System (SLRDIS)
instrumentation Specification 3/4.3.1, SLRDIS valves are only
required above 2?; RATED THERMAL POWER. An inoperable valve or
associated equipment is allowed for 72 hours, High energy line break
analysis for environmental qualification assumes the worst-case
single active failure. Thus, a single valve inoperable for up to 72
hours is within the bounds of analysis. When two or more valves
and/or associated equipment is inoperable, 24 hours is allowed to
restore the inoperable equipment. Repairs may be performed while the
plant is at cower, thus, minimizing thermal cycling of plant and
installed equipment. SLRDIS, including valve functions and stroke
times, is described in FSAR Section 7.3.10.

The surveillances e'xercise the valves to assure proper movement when
required, Testable valves are those that can be exercised without
impacting the operation of their associated system.

.

i

O
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PLANT AND SAFE SHUT 00WN COOLING SUPPORT SYSTEMS

3/4.7.9 CONTROL ROOM EMERGENCY VENTILATION SYSTEM

LIMITING CONDITION FOR OPERATION

3.7.9 The control room emergency ventilation system shall be
OPERABLE in the recirculation mode with minimum makeup witn:

a. Both the control room emergency filter fan (C-7506) and
the control room supply f an (C-7504X) OPERABLE,-and.

b. The control room emergency makeup ventilation filter (F-
7502) OPERABLE.

APPLICABILITY: At all times

ACTION: POWER, LOW POWER and STARTUP
'

a. With one of the above required fans inoperable, but with
control room positive cressure greater than or eoual to

' O.05 inenes water gauge, restore tne inocerable fan to
OPERABLE status witnin 7 days or be in SHUTOOWN within
the next 24 hours.

b. With one of tne above recuired f ans inoperable, and
control room cositive pressure less than 0.05 inches
water gauge, restore the inocerable fan to OPERABLE
status within 24 hours or ce in SHUT 00WN within the next
24 hours.

c. With the control room emergency makeup ventilation
filter (F-7502) inocerable restore tne filter to
OPERABLE status within 72 nours or be in SHUT 00WN witnin
the next 24 hours.

SHUT 00WN and REFUELING

With the above recuirements for.the control room emergency
ventilation system not met, restore tne system to OPERABLE
status within 7 days or susoend all ooerations involving
CORE ALTERATIONS, control rod movenents -resulting in
positive reactivity changes, or movement of IRRADIATED FUEL.

r. .

. . . . - _ . .. - .- . _ .
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f) SURVEILLANCE REQUIREMENTS
v

4.7.9 The control room emergency ventilation system shall be
demonstrated OPERABLE:

a. At least once oer 31 cays, by initiating, from the
control room, flow through tne High Efficiency
Particulate Air (HEPA) filters and cnarcoal acsorbers
anc' verifying that tne system ooerates for at . least 10
continuous nours.

b. At .least once oer 18 months, or af ter any structural
maintenance on the HEPA filter. or charcoal adsorber
housings, or following oainting, fire, or a chemical

release in any ventilation zone communicating with tne
system oy:

1. Verifying that the ventilation system satisfies the
in-clace penetration and byoass leakage testing
acceotance criteria of less enan 0.05?4 and uses the
test procedure guidance in Regulatory Positions
C.5.a, C.S.c, and C.5.d of Regulatory Guide 1.52,
Revision 2, March 1978, and the system flow rate -is
greater than or equal to 150 ACFM.

)
J

2. Verifying within 31 cays after removal, that a
laboratory analysis of a representative caroon
samole obtained in accorcance with Regulatory
Position C.6.b of Regulatory Guide 1.52, Revision 2,
March 1978, meets the criteria of Regulatory
Position C.6.a of Regulatory Guide 1.52. Revision 2,
Maren 1978, for a methyl iodine penetration of less
tnan 3'e at 30 degress C, 95'; RH.

P

3. Verifying a system flow rate of greater tnan or
e ual to 450 ACFM during system ooeration wnen
tested in accorcance with ANSI N510-1975.

c. After every 720 nours of cnarcoal acsorber operation by |
verifying witnin 31 days after removal, tnat a
laboratory analysis of a reoresentative caroon sample
obtained in accordance with Regulatory Dosition C.6.o of
Regulatory Guide 1.52, Revision 2. Maren 1973, meets tne
ia:: ora .ory testing criteria of Regulatory Position C.6.a
of Regulatory Guide 1.52. Revision 2 March 1973, for a
metnvi iodide cenetration of less tnan 3?4 at 30 cegrees
^

. 9 5'. R H .

O
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m
SPECIFICATION 4.7.9 (Continued)

d. At least once per 18 months by:

1. Verifying that the pressure drop across the HEPA
filters anc charcoal adsorcers is less than 6 incnes
of water while operating tne system at a flow rate
of greater than or equal to 450 ACFM.

2. Verifying that on a simulated signal indicating high
radiation in the reactor building ventilation
exhaust, the system automatically switches into the
recirculation moce witn minimum makeup.

3. Verifying tnat the control ' room emergency
ventilation system maintains the control room at a
positive pressure in the following configurations:

a) With ooth tne emergency filter fan and tne
control room supply fan OPERABLE, maintain at
least 0.125 inches water gauge pressure,

b) With either the emergency filter fan or the
control room supoly fan inoperaole, maintain at
least 0.05 inches water gauge pressure.

(G) e. After each complete or partial replacement of a HEPA
filter cank verify that the .cEPA filter bank satisfies
tne in-clace penetration arc bypass leakage testing
acceptance criteria of less tnan 0. 0 5?. in accordance
witn ANSI N510-1975 for a C0P test aerosol while
operating the system at a flow rate greater than or-
equal to 450 ACFM.

f. After eacn complete or oartial reoiacement of a charcoal
adsorcer cank verify that tne cnarcoal acserber cank
satisfies the in place penetration anc cypass leakage
testing acceptance criteria of less tnan 0 .0 5f. in i

accorcance with ANSI N510-1975 for a halogenatec |

hycrocaroon refrigerant test gas while operating tne
system at a flow rate of greater tnan or equal to 450
ACFM.

,

!

!

O
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(O BASIS FOR SPECIFICATION LCO 3.7.9/SR 4.7.9Q
The control room ventilation system is designed to supply
filtered, recirculated air at a positive pressure with
minimum makeup. FSAR Table 7.1-1 specifies tnat a _ slight
positive cressure is assumed in the analysis of an operating
er,vi ro nme n t . The recirculation mode witn minimum makeup,
also known as tne hi-radiation mode or the minimum makeuo
mode, isolates the normal makeup and uses the normal control i

room supply anc return fans to recirculate air through tne
air handling units. Makeuo air is taken from the turoine
building and passed tnrough a prefilter, a High Efficiency

|Particulate Air (H PA) filter, and a cnarcoal adsorcer !

thereoy ensuring ia t control room personnel airborne
radiation exoosures during and following all credible
accident tenditions will not exceed 10 CFR 20 limits.

|

A 72-nour ACTION time associated with an inoperable control
room emergency makeuo ventilation filter ( F-7502) is
acceptacle based on the fact that it is in service only wnen
the control room ventilation system is in the minimum makeup
mode. During normal control room ventilation, air is drawn
from outsice and bypasses the filter. In the event that'the
filter (F-7502) is inoperable and the control room
ventilation system is in the minimum makeuo mode, a backuo

,m source of air is provided to operators, if requirec, via tne
breatning air system.

The control room pressure can ce maintained at a positive
pressure of at least 0.125 in:nes water gauge in the
recirculation moce with emergency makeup, with both the
emergency filter fan and the suoply fan operating. If
eitner of these fans becomes inoperable, control room
cressure can still ce maintained positive, by shutting off
the control room return fan and closing the toilet exnaust
camper, in whicn case a positive pressure of at least 0.05
incnes water gauge is providec. Tne channel accuracy for
measuring control room pressure is 2% or less of tne
instrument range which is 2 intnes. Inus, 0.04 inches water
gauge may oe assumed for total channel accuracy. Soecifying

control room cressure of at least 0.05 incnes water gaugea

as tne surveillance recuirement encures positive cressure in
the control room even in the event of a failure of one of
the two reautred fans in the emergency ventilation line-uo.
Thus, tne FSAR assumotions are verified tnrougn recuired
surveillarces. (FSAR Section 11.2.2 anc Appencix C. i
Criterior 1). '

;

i

|
1
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A BASIS FOR SPECIFICATION LCO 3.7.9/SR 4.7.9 (Continued)
V

The assumptions relative to control room positive pressure :
assume the access door to the control room is closed- '

.

However. des to plant security reasons, the access door may
be opened and oersonnel access controlled by ' a full-time
guard. In the event of an emergency, the door will'be
closed as required by plant operating procedures to ensure
that a positive control room pressure is maintained.

Ensuring that an . excessive pressure drop does not exist
across the emergency makeup filter demonstrates that tne
filters and adsorcers are not clogged and tnat the control
room pressure can be maintained positive. The specified
surveillance tests are adeouate- to ensure system i
OPERABILLTY ander normal and abnormal conditions. Normal I

makeup requirements to maintain a slight positive pressure |
in the control room nave been calculated to be 450 ACFM.
That is, 450 ACFM, is enough to ensure that a positive
reading on the control room cressure gauge exceeds tne
maximum cnannel accuracy.

The addition of these surveillance requirements is in
response to NUREG-0737, Item III 0.3.4.

;

!

!
l

i

l
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Q PLANT AND SAFE SHUTOOWN COOLING SUPPORT SYSTEMS
U

3/4.7.10 SNUBBERS

LIMITING CONDITION FOR OPERATION

<

3.7.10 All Class I and Ia snubbers shall be OPERABLE.

APPLICABILITY: POWER ar.d LOW POWER

ACTION: With one or more snubbers inoperable on any system, within
72 hours, replace or restore the incoerable snubber ( s) to

OPERABLE status and perform an engineering evaluation per
Speci*ication 4.7.10.g. on the attacneo component or declare-

the attacnec system ..inocerable and follow the appropriate
ACTION statement for that system.

SURVEILLANCE REQUIREMENTS

O 4.7.10 Each Class I and la snuober shall ce cemonstrated OPERABLE
oy performance of the following inservice inspection program
in addition to the requirements of Specification 4.0.5.

a. Snuboer Tyoes

As used in this specification,. type of snubber shall
mean snubbers of the same design and manufacturer, ,

irrespective of capacity.

c. Visual Insoections

Visual inspections snall be performed in accorcance with
the following scned' ale:

O

. . . .- . . .-. -



__. .. . . . -. - - .

Amendment No. DMPage 3/4 7-64

MAY 2 51988

SPECIFICATION 4.7.10 (Continued)
s-

No. of Inoperable Snubbers of Each Type Subseouent Visual
per Soecification Period Insoection Period * #

0 13 months.plus or minus 25%
1 12 months plus or minus 25';
2 6: months plus:or minus 25'4
3, 4 124 cays plus or minus 25'o
5,6,7 62 days clus or minus 25%
8 or more 31 days plus or'minus 25'o

i

c. Visual Insoection Acceotance Criteria

Visual insoections shall verify that: 1) there are no
visible indications of damage or impaired OPERABILITY,
2) attachments to.tne foundation or supporting structure
are functional, and 3) fasteners.for attachment of the
snuboer to the component and to the snubber ancnorage
are functional.

Snucoers which acoear inoperable as a result of visual
inspections may be determined OPERABLE.for the purpose
of establishing the next visual inspection interval,
provided that: 1) the cause of *.ne rejection is clearly

y establisneo and remedied for tnat particular snuboer and
for other.snuobers irrespective of type that may be
generically susceptible; and'2) the affected snuceer is
functionally tested in the as-found condition and
determined CPERABLE cer Soecification 4.7.10.f. All
snuocers connected to an inocorable common hydraulic
fluid reserynir shall be counted as inoperable snubbers.

The inspection interval for eacn type of snuceer shall not be
"

lengthened more tnan one step at a time unless a generic croblem nas
been identified and corrected; in tnat event tne insoection interval
may be lengthenec one steo tre first time anc two steps thereafter if
no inocerable snuboers of that type are founc. |

# The provisions of Sce:ification 4.0.2 are not apolicable.
|

|

,

'

O
,
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_ SPECIFICATION 4.7.10 (Continued)

d. Transient Event Insoection

An inspection shall be performed- of all snubbers
attacned to sections of systems that have experienced
unexoected, potentially damaging transients as
determined from a review of operational data and a
visual insoection of tne sc ~ ems within 6 months
following such an event. In addition to satisfying the
visual insoection acceptance criteria, freedom-of-motion
of mechanical snubbers snail be verified using at least
one of the following: 1) manually induced snubber
movement; or 2) evaluation of in place snubber oiston
setting; or 3) stroking the mecnanical snebber througn
its full range of travel,

e. Functional Tests

At least once per 18 montns a representative sample of
snuceers of eacn tyce shall be tested using one of tne
following samole olans. The samole plan snall be
selected prior to the test period and cannot be changed
curing the test period. The NRC Regional Administrator
shall be notified in writing of the sample plan selected
for each snuboer type prior to the test oeriod, or tnep

G samole olan used in the prio- test period shall be
implemented.

1. At least 10?; of the total of each type of snubber
snall be functionally tested either in-olace or in a
cench test. For each snubber of a type that does
not meet tne functional test acceptance criteria of
Specification 4.7.10.f., an acditional 5?; of that
type of snutoer snall be functionally tested until
no more failuces are found or until all snubbers of
that tyoe nave been functionally tested; or

|

0 \

)

|

)
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fl SPECIFICATION 4.7.10 (Continued)
%/

2. A representative sample of each type of snubber
shall be functionally tested in accordance with
Figure 4.7.10-1. "C" is the total number of
snuboers of a type found not meeting the acceptance
requirements of Specification 4.7.10.f. The
cumulative number of snubbers of a type tested is
denoted by "N". At the end of each day's' testing,
the new values of "N" and "C" (previous day's total
clus current day's increments) shall be plotted on
Figure 4.7.10-1. If at any time the coint plotted
falls in the "Reject" region, all snubbers of that
type shall be. functionally tested. If at any time
the coint plotted falls in .the "Accept" region,
tes' ting of snuocers of that type may be terminated.
When the point plotted lies in the "Continue
Testing" region, additional snubbers of that type
shall ce tested until the point falls in the
"Accept" region or the "Reject" region or all tne
snuccers of tnat type have been tested. Should
testing equioment' failure invalidate functional
testing, testing can resume anew at a later time
provided all snubbers tested with the failed
equiement are retesteo,

b Tne reoresentative samole selected. for the
functional test sample clans shall be rancomly
selected from the snubcers Of each type and reviewed
before beginning the testing. The review shall
ensure, as far as practicable, that they are
represencative of the various configurations,
operating environments, range of .si;:e, and capacity
of snubbers of each type. Snumbers olaced in the
same location as snuceers wnicn failed tne previous
functional test shall ce retestec at the time of the
next functional test, but snali not be included in
tne sample plan. If curing tne functional testing,
additional samoling is required cue to failure of
only one type of snubber, tne functional test
results shall be reviesic at tnat time to determine
if additional samoles snould Oe limited to the type
of snuocer which nas failed tne functional testing,

f Functional Test Acceotance Criteria

The snuocer functional test snali verify tnat:

1. Activation (restraining action) is achieved within
:ne soecified range in botn tension and comoression; i

!

2. Snuocer cleed, or release rate where required, is
v oresent in cotn tension and compression, witnin the

soecified range;

, _ _ _ _ _ _. _ _ - _ _ _ __
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SPECIFICATION 4.7.10 (Continued)

3. For mechanical snubbers, the force required to
initiate or maintain motion of tne snubber is within
the- specified range in both directions of travel;
and

4 For snubbers specifically required not to displace
under continuous load, the aoility of.the snuober to
. withstand load without displacement.

Testing methods may be used .to measure parameters
indirectly or parameters otner than.those specified if

tnose results can ce correlated to the specified
. parameters tnrough established methods,

g. Functional Test Failure Analysis

An engineering evaluation snall be made of each failure
to meet the functional test acceptance criteria to
cetermine the cause of the failure. The results of this
eval'ation shall be used, if applicable, in selectingu

snubbers to be tested in an effort to determine the
OPERABILITY of other snubbers, irresoective of type,
which may be subject to tne same failure mode.

O- For the snubbers found inocerable, an engineering
evaluation shall be performed on the comoonents to which
the inocerable snubcers are attacned. The ourpose of
this engineering evaluation shall be to determine if the
comoonents to wnicn the inopersole snuboers are attached
were adversely affectec oy tne inoperability ~ of the
snubbers in orcer to ensure that the component remains
capable of meeting tne cesignec service.

If any snubber selected for functional testing either
fadis to lock up or fails to move, i.e., frozen-in-
place, tne caus* will be evaluated and, if caused oy
manuf acturer or cesign deficiency. all snubcers of the
same type subject to tne same cefect shall be
functionally tested. This testing recuirement shall be
incecencent of the recuirements stated in Specification
4.7.10.e. for snuceers not meeting functional test
acceotance criteria.

(''T |
s/ |m

|

|

|
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/G SPECIFICATION 4.7.10 (Continued)V
h. Functional Testing of Repaired and Reolaced Snubbers

Snubbers which fail the visual insoection or the
functional test acceptance criteria shall be repaired.or
replaced. Replacement snubbers and snubbers which have <

repairs which mignt affect the functional test results
shall be tested to meet the functional test criteria
before installation in the unit. Mecnanical snubbers
shall nave met the acceptance criteria subseouent to
their most recent service, and the freedom-of-motion
test must nave been performed within 12 months before
being installed in the unit.

1. Snubber Service Life Program

The service life of hydraulic and mecnanical snuccers
shall be monitored to ensure that the service life is
not exceeced between surveillance inspections. The
maximum expected service life for various seals,
springs, anc other critical parts shall be determined
and establisned based on engineering information and
shall be extended or snortened cased on monitorea test
results and failure history. Critical carts shall be
reolaced so tnat tne maximum service life will not be
exceeded during a period when :ne snubber is recuired to
be OPERAELE. Tne parts' replacements shall be
documentec and the cocumentation shall be retained in
accordance with Scecification 6.10.3.

O
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O BASIS FOR SPECIFICATION LCO 3.7.10/SR 4.7.10
'

(O
All safety-related snubbers are required to be OPERABLE to
ensure tnat the structural integrity of Class I systems is !

maintained during and following a seismic or other event
initiating dynamic loads.

|

All Class I and Class la hydraulic and mechanical snubcers
are visually insoected for overall integrity and |

OPERABILITY. Tne inspection includes verification of proper
orientation, aceauate hydraulic fluid level, wnen
acclicable, and procer attachment of snubcer to piping and
structures. Class I snuceers directly support Class I
systems. Class Ia snuocers are those snubbers supporting
non-Class I systems whose failure could adversely effect
Class I systems.

The consecuence of an inocerable snubber is an increase in
the procasility of structural damagc to piping resulting
from the dynamic 10 ads. It is therefore necessary that all
snuboers required to protect tne Class I systems,
subsystems, or comoonents be OPERABLE during reactor
coeration in PCWER and-LOW POWER.

Because snubcer orotection is recuired only during
relatively low probability events, a neriod of 72 hours is

m) proviced for recair or replacement.

Plant operation at cower levels up to 5?4 RATED THERMAL POWER
is permitted witnout OPERABLE snuboers. PSC has performed
an analysis wnich concludes that at 3?4 RATED THERMAL POWER,
tne olant can sustain a Loss of Forced Circulation, with tne
PCRV eitner pressurizec or cepressurized, witn no PCRV liner

|

cooling, and tne fuel temperature coes not aporoacn 2900
'

cegrees F and therefore no fuel failure or fission product
releases woule occur. (FSAR Section 0.4,2). All plant
systems that include snubcers could fail at 5?4 cower and tne
conseauences would ce councec cy tnis analysis.

Tne inspection frecuency is based uoon maintaining a
constant level of snuccer protection. Thus, the recuired
inspection interval varies inversely witn the coserved
snuboer failures. Tne numoer of inoceraole snuceers found
during a -eauirec insoection determines tne time interval
for tne next insoection. However, tne results of an early
inscection oerformed before tne original recuired time
interval nas elaosed (nominal time less 25'4) may not ce used
to lengtnen tne required insoection interval. Any
inspection anere results reauire a snorter insoection
interval will overrice the previous scnecule.

O

_. .
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/b BASIS FOR SPECIFICATION LCO 3.7.10/SR 4.7.10 (Continued)

The acceotance criteria are to be used in the visual
inspection to determine OPERABILITY of the . snub 0ers. For !
example, if a fluid port of a hydraulic snubber is found to |
be uncovered, the snubber shall De ceclared inocerable and
shall not be determined OPERABLE solely via functional ;
testing. |

To ensure snuboer functional reliability one of two
functional testing methods is used with the stated
acceptance criteria:

a. Functionally test 10?; of a type of snubber with an
additional 5?s tested for each functional testing
failure', or

b. Functionally test a sample size and determine samole
acceptance or rejection using Figure 4.7.10-1.

Figure 4. 7.10-1 was develooed using "Wald's Sequential
Probability Ratio Plan" as described in "Quality Control and
Industrial Statistics" by Acneson J. Duncan.

Permanent or other exemotions from the surveillance orogram
n for individual snubcers may be granted by tne Commission if

Q a justifiable casis for exemotion is presented and, if
apolicable, snuteer life destructive testing was cerformed
to cualify tne snuceers for the apolicable design conditions
at either tne completion of tneir faorication or at a
subseouent date. Snu0cers so exemoted shall be listed in a
list of individual snuco u s indicating the extent of tne
exemotions.

The service life of a snuboer is established via
manuf acturer incut and information nrough consideration of
the snucoer service conditions anc associated installation '

and maintenance records (newly installed snuceer, seal
reolaced, spring reolaced, in nign temoerature area, etc.).
Tne recuirement to monitor tne snuboer service life is
included to ensure tnat tne snuecers periodically uncergo a

; performance evalu6 tion in view of neir age and coerating
conditions. These records will or0 Vide statistical bases
for future constceration of snuboer service life.

,

O
J
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AUXILIARY ELECTRIC POWER SYSTEMS

3/4.8.1 AC POWER SOURCES

OPERATING

LIMITING CONDITION FOR OPERATION

3.8.1.1 As a minimum, the following AC electrical power sources
shall be OPERABLE:

a. The Unit Auxiliary Transformer (UAT) and the Main Power
Transformer (MPT), with or without the generator output
links installed, and the Reserve Auxiliary Transformer
(RAT).

b. Two separate and incependent Stanooy Diesel Generators
(50Gs) with:

1. Each diesel fuel oil day tank containing a minimum
of 325 gallons of fuel,

2. A minimum of 20,000 gallons of diesel fuel.in
underground storage including at least 5,500 gallons
of diesel fuel in the diesel fuel oil-storage tank
(T-9201) and an OPERABLE flow path (s) capable of~
transferring fuel oil from storage to each day tank,

3. An OPERABLE water-jacket heater for each SOG diesel
engine, and

4. Lubricating oil storage containing a minimum total
volume of 100 gallons of lubricating oil. '

APPLICABILITY: POWER, LCW POWER, STARTUP*, and SHUT 00WN"

,

* Wnenever CALCULATED EULK CORE TEMPERATURE is greater than 760
O degrees F.
V

.
,
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(U SPECIFICATION LCO 3.8.1.1 (Continued)

ACTION:

a. With the UAT, the MPT, or the RAT of the above required
off-site AC electrical power sources inoperable,
demonstrate the OPERABILITY of the remaining off-site-
A.C. electrical power source by performing Surveillance
Requirement 4.8.1.1.1.a within 1 hour and at least once
per 8 hours thereafter. If either Standby Diesel
Generator (SDG) nas not been successfully tested within
the past- 24 hours, demonstrate its OPERABILITY by
performing Surveillance Requirements 4.8.1.1.2.a.5 and
4.8.1.1.2.a.7 for each such SDG, separately, within 24
hours. Restore the inoperable off-site source to
OPERABLE status within 24 hours, or be in at least
SHUT 00WN within the next 24 hours.

b. With either SDG inoperable, demonstrate the OPERABILITY
of the above reouired AC off-site sources by performing
Surveillance Reouirement 4.8.1.1.1.a within 1 hour, and
at least once per 8 hours thereafter. If the SDG became
inoperable due to any cadse other than preplanned
preventive maintenance or testing and the remaining SDG
has not been demonstrated OPERABLE in the previous 8

p hours demonstrate the OPERABILITY of the remaining SOG
Q by performing Surveillance Requirements 4.8.1.1.2.a.5

and 4.8.1.1.2.a.7, initiating the surveillances within 1
hour". Restore tne inoperable SDG to OPERABLE status
within 72 hours or be in at least SHUTOOWN within the
next 24 hours.

c. With the UAT, the MPT, or the RAT, and one SCG of the
above required AC electrical power sources inoperable,
demonstrate the OPERABILITY of the remaining off-site
A.C. source by performing Surveillance Reauirement
4,8.1.1.1.a within 1 hour, and at least once per 8 hours
thereafter. If the SDG became inoperable cue to any |
cause other than preolanned preventive maintenance or
testing and the remaining SDG has not been demonstrated
OPERABLE within the previous 8 nours, demonstrate its
OPERABILITY by performing Surveillance Requirements
4.8.1.1.2.a.5 and 4.8.1.1.2.a.7 initiating the
surveillances witnin 1 hour *. Restore at least one of
tne inoperable AC electrical power sources to OPERABLE
status within 12 nours, or be in at least SHUT 00WN
within :ne next 24 nours. Restore tne UAT, the MPT and
the RAT to ODERaBLE status within 24 hours and coth SDGs
to OPERABLE status within 72 hours from the time of
initial loss of OPERABILITY, or ce in at least SHUTDOWN
within tne next 24 hours.

O
V

Tnis test is required to be completed regarJ'ess of when the
inoperable SDG is restored to OPERABLE.

.
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SPECIFICATION LCO 3.8.1.1 (Continued)

d. With one SOG inoperable, unless declared inoperable due
to surveillance testing, perform the following in
addition to ACTION b or c: ensure within 2 hours that ;

all 'the required SAFE SHUTOOWN COOLING -systems,

subsystems, trains, components. and devices that: depend
on the remaining OPERABLE SOG as a source are also
OPERABLE- or be in at least SHUT 00WN within the next 24,

hours.

e. With both SOGs inoperable, demonstrate the OPERABILITY
of two off-site sources of the above required AC
electrical power sources by performing. Surveillance
Requirement 4.8.1.1.1.a within 1 hour, and at least once
per 8 hours thereafter. Restore at least one of the
inoperable 50Gs to OPERABLE status within 2 hours, or be
in at least SHUT 00WN within the next 24 hours. Restore
both SOGs to OPERABLE status within 72 hours from the
time of initial loss of OPERABILITY, or be in at least
SHUT 00WN within the next 24 hours,

f. If results from a fuel oil sample taken per Surveillance
Requirement 4.8.1.1.2.b.2 or 4.8.1.1.2.c are
unacceptable, demonstrate the OPERABILITY of both SOGs,

Q separately, by performing Surveillance Requirements,

V 4.8.1.1.2.a.5 and 4.8.1.1.2.a.7 within 8 hours, if not
performed within the last 7 days. Resample the fuel oil
per Surveillance Requirement 4.8.1.1.2.b.2 or
4.8.1.1.2.c, as applicable, within 8 nours of receipt of
tne unacceptable result (s). If results from the second
sample are unacceptable ~, the 50Gs shall be declared ,

inoperable. Orain the fuel oil from the contaminated
tank and replace it with fresh fuel oil. Samole the
fresh fuel oil per Surveillance Requirement 4.8.1.1.2.c.

g. With the diesel fuel oil storage tank (T-9201)
unavailable, oceration may continue provided the diesel
fuel oil in underground storage tanks 1A and 18 has been
demonstrated acceptable by cerforming Surveillance
Requirements 4.8.4.d and 4.8.1.1.2.c and by performing
Surveillance Reauirement 4.8.1.1.2.c prior to addition
of any fuel oil to these tanks. If the results from a
fuel oil sample taken per Surveillance Reauirement

1

4.8.4.d or 4.8.1.1.2.0 are unacceptable, ACTION !
statement 3.8.1.1.f apolies. !

!

O |

1
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} SURVEILLANCE REQUIREMENTS

,

l
4.8.1.1.1 The required off-site sources of AC electric power shall |

be demonstrated OPERABLE:

a. At least once per 7 days by verifying correct breaker
alignments, indicated power availability, and

b. At least once per 18 months, during SHUT 00WN:

1. By verifying automatic transfer of house power
supply from the Unit Auxiliary Transformer to the
Reserve Auxiliary Transformer, and ,

2. By verifying that the Unit Auxiliary Transformer
generator links can be tagged out and removed within
6 hours.

4.8.1.1.2 Each Standby Oiesel Generator (SDG) shall be
demonstrated OPERABLE:

a. In accordance with the frecuency specified in
Table 4.8.1-1 on a STAGGERED TEST BASIS by:

1. Verifying the fuel level in each diesel fuel oil day '

tank is at least 325 gallons,

2. Verifying the total fuel oil quantity in underground
storage is at least 20,000 gallans with at least
5,500 gallons in the diesel fuel oil storage tank
(T-9201) in addition to the day tanks,

3. Verifying the capability to transfer fuel oil from
the underground storage system to the diesel fuel
oil day tank,

4 Verifying the water-jacket heaters are OPERABLE by
ensuring that the coolant water is being maintained
at a temoerature of greater than or equal'to 100
degrees F,

5. Verifying the SDG diesel engines start from the
normal pre-heated condition and accelerate to normal

operating soeed; the SCG voltage and frecuency shall
se 480 olus or minus 48 volts, and 60 olus or minus
1.2 Hz,

6. Ve ri fyi ng the luorication cil inventory in storage
is at least 100 gallons.

N



-

D M { - ~l
Amendment.No. l

Page 3/4 8-5- !
MAY 2 51988 )

[G't SPECIFICATION 4.8.1.1.2 (Continued)

7. Verifying the SOG is synchronized, loaded to 1150 KW
plus or minus 50 KW* with two diesel engines per 50G~
and operates for at least 60 minutes,

8. Verifying the S0G is aligned to provide standby
power to the associated essential buses, and |

9. Verifying both air start receivers of the SDG are
pressurized-to greater than or equal to 120 psig,

b. At least once per 31 days:
-

1. By checking for and removing accumulated water from
the fuel o'il storage tanks: T-8401, T-8402, and
T-9201, and

2. By obtaining a sample of fuel oil from the diesel
fuel oil storage tank (T-9201) in accordance with
ASTM 02276-78 and verifying that the total
particulate contamination is less than 10 mg/ liter
when cnecked in accordance with ASTM-D2276-78,
method A.

O c. By sampling fuel oil in accordance with ASTM-04057 prior
V to addition to the diesel fuel oil storage tank (T-9201)

and:

1. By verifying a clear and bright appearance with
procer color wnen tested in accordance with'

ASTM-04176-82 orior to addition to the diesel fuel
oil storage tank (T-9201), and

2. By verifying within 14 days of obtaining the sample,
wnen tested in accordance with ASTM-0975-77. |

a) A flash point ecual to -or greater than 125
degrees F, and

b) A kinematic viscosity at 40 degrees C of greater
than or eoual to 1.9 Centistokes but less than
or equal to 4.1 centistokes.

This is a steady state load*

O-

_ . - - - -_ __ . . - _
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[d SPECIFICATION 4.8.1.1.2 (Continued)

d. At least once per 31 days by performing a CHANNEL
FUNCTIONAL TEST of the SOG engine exhaust temperature
"shutdown" and "declutch" function.

>

e. -At least once per 18 months, during SHUT 00WN by:
e

1. Subjecting the SOG diesel-engines to an i.nspection
in accordance with the procedures prepared in
conjunction with the manufacturer's recommendations.

2. Performing a CHANNEL CALIBRATION' of the SOG
"shutdown" and "declutch" engine' protective
functions.

3. Verifying the SDG capability to reject a load of
greater than or equal to 202 KW while maintaining
voltage at 480 plus or minus 48 volts and frequency
at 60 plus or minus 1.2 Hz.

.

4 Verifying the SOG capability to reject a load of
1150 KW plus or minus 50 KW without tripping the ,

.

SDG; the 50G voltage shall not exceed 552 volts
during and following the load rejection.

5. Simulating an undervoltage relay actuation signal:
;

a) Ve ri fyi ng de energization of the essential ;

480 VAC buses and load shedding from the
essential 480 VAC buses,

1

1 b) Verifying the SDG diesel engines start on the
auto-start signal, energize the essential
480 VAC buses within 60 seconds, start the auto-

-i
secuenced loads through the load sequencer, and |OPERATE for greater than or ecual to 5 minutes
while the associated SDG is loaded with the
programmed loads; after energization, the steady
state voltage and free'Jency shall be maintained
at 480 plus or minus 48 volts and 60 plus or
minus 1.2 Hz during this test, and

,

c) Verifying the overload and antimotordng SOG trip
functions are bypassed wnen the SOG", are in the
auto-start mode,

d) Verify that the load seNence cimer is OPERABLE
with the complete secuence loaoed within plus or
minus 10'. of.its cesign .ime.

O

/

_ _ _ _ _ _ . _ _ _ _ . . _ _ . _ _ _ . . _ . _ . _ _ . . . _ . _ . _ . _ _
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- [7 SPECIFICATION 4.8.1.1.2 (Cor.tinued)G /.
6. Verifying' that the auto-sequenced loads to each SDG

do not exceed 1210 KW, with both SDG diesel engines
operating.

7. Verifying the 50G's capability toi.

O Synchroiize with the off-site power source while
the SDG is loaded with its emergency loads upor,
a simulated restoration cf off-site power,

b)' Transfer its loads to the off-site power source,
and

'

'
c) Be restored to standby status.

8. Verifying the SDG operates for at least 24 nours;
during the first 2 hours of this test, the SDG shall
be loaded to 1260 KW plus or minus 60 KW*, and
during the remaining 22 hours of this test, the SDG
shall be loaded to 1150 KW plus or minus 50 KW"; the
SOG voltage and frecuency shall be 480 plus or minus
43 volts and 60 plus or minus 1.2 Hz; within 5
minutes after completing the 24 hour test, perform !

p Surveillance Requirement 4.8.1.1.2.a.E.
Q ,

f. At least once per 10 years, or after any modifications
which could affect SOG interdependence, by starting both
SDGs simultanecusly, during SHUT 00WN, and verifying that
both SDGs ac.elerate to normal operating spead,

g. At least once per 10 years by draining each underground )
storage tank, removing the accumulated sediment and i

cleaning the ta.* using a sodium hypochlorite solution
or equivalent.

h. Recorts Standby Diesel Generator (50G) failures, as I-

required by Table 4.8.1-2, shall be reported to the
Commission in a Special Report pursuant to Specificatien

!6.9.2. Additional reporting _anc recualification
requirements shall be in accordance with Table 4.8.1-2.

This is a steady state load "*
1

.

__ _ _ _ _ . _ _ _ . _ _ _
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|
TABLE 4.8.1-1 !

('b, -

|C) STANOBY DIESEL GENERATOR TEST SCHEDULE i

I

|

|

Number of Failures in |

Last 20 Valid Test.;* Test Frequency

i

<1 At least once per 31 days |

>2 At least once par 7 days ** |

1

->3 See Table 4.8.1-2 |
1

\'O''> Criteria for cetermining numcer of failures and number of"

valid tests shall be in accordance with Regulatory Position
C.2.e of Regul a to ry Guide 1.108, Revision 1, August 1977,
where the last 20 tests are determined on a per Standby
Diesel Generator (SOG) basis.

This test frequency shall be maintained until 7 consecutive'*

Toilure-free cemands have oeen cerformed and the number of
failures in the last 20 cemancs has been reduced to 1 or

|less.

l

l
|

|

|
|

\

L)
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TABLE 4.8.1-2

ADDITIONAL RELIABILITY ACTIONS

No. of Failures No. of Failures :

!

1.- Last 20 in Last 100
Valid Tests Valid Tests Action

3 6 Within 30 days, prepare and
maintain a report for NRC audit,
describing the SDG diesel
engine reliability improvement
program implemented at the site.
Minimum requirements for the
report are indicated in-
Attachment 1 to this table.

I5 11 Declare the SDG inoperable.,

and perform a requalification
test program for the affected
SDG diesel engine. Requalifi-
cation test program requirementsO are indicated in Attachment 2
to this table.

N/A N/A Submit a yearly data report
on tne S.G. reliability.

!O
.

l
.
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ATTACHMENT 1 TO TABLE 4.8.1-2

REPORTING REQUIREMENT

As a minimum, the reliability improvement program report for a
Commission audit snali include:

A. A summary of all tests (valid and invalid) that occurred within
the time period over wnicn the last 20/100 valid tests were
performed.

8. An analysis of failures and determination of root causes of
failures.

C. An evaluation df each of the recommendations of
NUREG/CR-0660, "Ennancement of On-site Emergency Diesel Generator
Reliability in Operating Reactors," with respect to their
application to tne Plant.

D. An identification of all actions taken, or to be taken, to
i correct the root causes of failures defined in 8 above and to

achieve a general improvement of SCG reliability.

E. The schecule for implementation of each action from 0 above.
,-

( ) F. An assessment of the existing reliability of electric power to
' essential equipment.

Uoon comoletion of the initial report cetailing tne SDG reliability
improvement program at the site, as cefined above, prepare only a
sucolemental report within 30 cays after each failure during a valid
demanc, for as long as tne affected SDG ciesel engine continues to
violate tne criteria (3/20 or 6/100) for the reliability improvement
pregram remecial action. The sucolemental recort need only uccate
tne failure /cemand history for the af fected SDG since tne last report
for tnat SDG. The supplemental report snail also present an analysis
of the f ailure(s) with a root cause cetermiration, if possible, and
snali delineate any furtner procecural, narcsare, or operational
enanges to be incorocrated into tre SDG improvement crogram and the
senecule for implementation of nose enanges.

\

< s

' s' .
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7
7 ATTACHMENT 2 TO TABLE 4.8.1-2
t-

STANDBY DIESEL GENERATOR REQUALIFICATION PROGRAM

A. Perform 7 consecutive successful demards, as specified in
Surveillance Requirement 4.8.1.1.2.u, without a failure within 30

days of the SDG being restored to OPERABLE status, and 14
consecutive successful demands witnout a failure within 75 days
of the SDG being restored to OPERABLE status.

B. If a failure oucurs during the first 7 tests in the
requalification test program, perform 7 successful cemands
without an additional failure within 30 days of the SCG being
restored to CPERABLE status and 14 consecutive successful cemands
without a failure within 75 cays of the SDG being restored to
OPERABLE status.

C. If a failure occurs during the second 7 tests (tests 8 ';hrough
14) of A., above, perform 14 consecutive demands witnout an
additional failure within 75 cays of the failure.

D. If a second failure occurs during the recualification test
program, be in at least SHUTOOWN within 24 nours.

E. During recualification testing, the SDG should not be tested more-s

(v) frequently tnan at 24-hour intervals.

F. After a SCG nas been successfully requalified, subsequent
repeated recualification tests will not be reauired for that SOG
under tne following conditions:

1. The num er of failures in the last 20 valid demands is less
than 5.

2. Tne numoer of failures in tne last 100 valic demands is less
than 11,

3. In the event that following successful recuclification of a
SDG, tne numoer of failures is still in excess of the
remedial action criteria (1. and/or 2. acove) the following
exception will be allowed until the SO3 is no longer in
violation of the remedial action criteria (1. and/or 2.
above):

Recualification testing will not be reauired proviced that
afte- eacn valic cemanc tne numoer of failures in tne last
20 and/or 100 valic cemanas nas not increased. Once the SDG
is no longer in violation of the remedial action criteria
above, the provisions of those cr'teria alone will prevail.

g.

N_Y
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AUXILIARY ELECTRIC POWER SYSTEMSm
t t

V 3/4.8.1 AC POWER SOURCES

SHUT 00WN

LIMITING CONDITION FOR OPERATION

3.8.1.2 As a minimum, the following AC electrical power sources
shall be OPERABLE:

a. Either the Reserve Auxiliary Transformer (RAT) or the
Unit Auxiliary Transformer (UAT) and Main Power
Transformer (MPT); and

b. One Scancby Diesel Generator (50G) with:

1. The diesel fuel oil day tank containing a
minimum of 325 gallons of fuel,

2. A minimum of 10,000 gallons of diesel fuel in
underground storage, and an OPERABLE flow

gs pa th( s) cacable of transferring fuel oil from

) storage to tne day tank,

3. An OPERABLE water-jacket neater for each SDG
diesel engine, and

4. Lubricating oil storage containing a minimum
total volume of 50 gallons of luoricating oil.

APPLICABILITY: STARTUP*, SHUTOCWN*, and REFUELING

* Whenever CALCULATED BULK CCRE TEMPERATURE is less than or
eaual to 760 cegrees F.

/>

v,
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SPECIFICATION LCO 3.8.1.2 (Continued)

ACTION: With less than the above minimum required AC eldctrical
~

power sources OPERABLE,'immediately suspend all operations
involving CORE ALTERATIONS, control rod movement resulting
in positive reactivity changes, or movement of IRRADIATED '

FUEL. -Initiate corrective actions to restore the required
sources to OPERABLE status as soon as possible.t

SURVEILLANCE REOUIREMENTS

4.8.1.2 No additional surveillance requirements are required other
than those surveillances identified per Surveillance4

Requirements 4.8.1.1.1 and 4.8.1.1.2.

i

4

,

l.

t
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BASIS FOR SPECIFICATION LCO 3.8.1/SR 4.8.1

The OPERABILITY of the AC electrical power sources during
POWER, LOW POWER, STARTUP and SHUT 00WN (whenever CALCULATED
BULK CORE TEMPERATURE is greater than 760 degrees F) ensures
that sufficient power will be .available, as required to
perform the intended safety functions under- postulated

. abnormal and accident conditions. The minimum specified
requirements for independent and redundant AC electrical power
sources are adeouate to satisfy the basis of General Plant
Design Criteria No. 24 and No. 39 as stated in Appendix C of
the FSAR.

Specification 3.0.5 provides the methodology and necessary
data to determine the appropriate time interval to reach a
CALCULATED BULK CORE TEMPERATURE of 760-degrees F. If the
active core remains below this temperature, which corresponds
to the design maximum core inlet temperature, then the design
core inlet temperature cannot be exceeded and there can be no
damage to fuel or PCRV internal components regardless of the.
amount, including total absence, or reversal, of PRIMARY
COOLANT FLOW.

The means of oroviding AC electrical power to plant
auxiliaries during normal operation is through the Unit
Auxiliary Transformer (UAT) energized by the main turbine-
generator. The UAT can also be energized from the high
voltage transmission lines tnrough tne station switchyard via
tne Main Power Transformer (MPT), af ter tne generator links
have been removed to isolate the main turbine generator. The
UAT is connected to the 4160 VAC Buses 1 and 3, which are
connected to the essential 480 VAC Buses 1 and 3, i

re s p e c '.i v e ly .

Off-site AC electrical power during STARTUP, SHUTOOWN or loss I
of the UAT or MPT is supplied tnrough the Reserve Auxiliary
Transformer (RAT). The RAT is energized from the high voltage
transmission lines via the station switenyard. The RAT is
connected to the 4160 VAC Bus 2, whien connects to essential
480 VAC Bus 2. Upon loss-of-power from the UA'i,. power supply
to the plant auxiliaries is automatically transferred to the
RAT.

!
On-site AC electrical cower is supplied by two Standby Diesel i

Generators (50Gs), either of which has the capability to power
all electrical auxiliaries that are essential for SAFE
SHUTOOWN COOLING. Each SOG supolies essential 430 VAC Bus 1 i

or Bus 3, witn tne first-in SOG also energizing essential
480 VAC Bus 2. '

A diesel fuel supoly of 16,150 gallons is adequate to provide
for operation of one SCG for one week, under required load i

O conditions to shut cown the plant and to maintain it in a safe
'

. V co ndi ti on .. This reserve capacity provides ample time for
'

obtaining additional fuel from off-site sources.

.

e,nn..-.. p ,~ . - , - - - s.m-~q , ,-v e- r ,--,.--
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BASIS FOR SPECIFICATION LCO 3.8.1/4.8.l~ (Continued)g

The ACTION requirements- for various allowable levels of
' degradation of the electrical power sources provide
restrictions upor. continued facility operation commensurate
with the level of degradation. The_0PERABILITY of the power
sources is consistent with the initial conditions / assumptions

of the FSAR, and is based upon maintaining at least one of the
redundant sets of on-site AC and DC electrical power sources
and associated distribution systems operable during accident
conditions whien postulate tne loss of all off-site power,
compounded by a single failure of tne other redundant on-site

.

sources.

The term "verify" as used in the ACTION statements means to
administratively check by examining logs or other information
to determine if 'certain components are out-of-service for
maintenance or other reasons. The term "ensure" as used in
ACTION statement 3.8.1.1.d allows 2 hours to verify OPERABLE
or to restore to CPERABLE status affected equipment, with any
additional ACTION not required, if in compliance.

'

The surveillan'ce requirements are adequate to demonstrate the
OPERABILITY of the off-site and on-site AC electrical power
sources, such that their intended safety functions under
postulated abnormal and accident conditions can be performed.

In particular, the surveillance requirements for the SDGs are
consistent with the intent of Regulatory Guide 1.108 "Periodic
Testing of Diesel Generator Units Used as Onsite Electric
Power Systems at Nuclear Power Plants", Revision 1, August
1977 and Generic Letter 84-15 "Proposed Staff Actions to
Imorove and Maintain Diesel Generator Reliability". '

The 50Gs are reoutred to reach rated soeed, voltage and
frecuency on cemand. If an SCG coes not reach these
parameters or if the SDG fails to start due to depletion nf
the starting air receivers, the SDG start .i s consicered a
failure.

The SDG fuel oil sampling requirements are sufficient to
assess fuel oil cuality at Fort St. Vrain. With over 10 years
of diesel generator coerational experience, there have been no,

fuel oil related failures of the 50Gs. Fuel oil is
distributed between a diesel fuel oil storage tank for the
50Gs and a shared tank arrangement with the Auriliary Boiler.
The turnover of diesel fuel in the underground storage tanks
curing SHUTCCWN, STARTUP and LOW PCWER; the performance of I
Surveillance Recuirements 4.8.4.d; and the performance of I
Surveillance Recuirements 4.8.1.1.2.b and 4.8.1.1.2.c
cemonstrate tne cuality of diesel fuel oil in underground
storage. Figure 3.8.1-1, Diesel Fuel Oil Systems, shows the

f7 tank and related pioing arrangements.
() I

.

1
_ _ ,, . .m . .
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AUXILIARY ELECTRIC POWER SYSTEMS
T

3/4.8.2'0C POWER SOURCES
9

$ OP'ERATING-
,

i !

i

LIMITING CONDITION FOR OPERATION

P

2 3.8.2.1 As a minimum, the following independent DC electrical power
'

sources shall be OPERABLE:.

'a. Battery no. lA and 1 dedicated battery charger, i

3 b. Battery no. 18 and 1 dedicated battery charger, and

c. Battery no. IC and 1 dedicated battery charger.

APPLICABILITY: POWER, LOW POWER, STARTUP*, and SHUTDOWN" -;

ACTION:

a. With one of the required batteries inoperable, verify
the associated DC load is energized with a dedicated,

battery charger within 2 nours. If the battery is
inoperable cue to any cause other than an equalizing

j charge being performec, restore tne inoperable battery-
to OPERABLE status within 24 hours or be in at least '

SHUTDOWN within the next 24 hours. If the battery is
j inoperable cue to an ecualizing charge being performed,
t restore the battery to OPERABLE status within 5 days or -

| be in at least SHUTDOWN witnin the next 24 hours."
-

,

b. With one dedicated battery charger inoperable, restore
j the inoperable cedicated cattery charger to OPERABLE
| status within 24 hours or be in at least SHUT 00WN within
! tne next 24 hours.
p
,

;

;

; Wnenever CALCULATED BULK CORE TEMPERATURE is greater than 760
*

degrees F.-

,

f " A battery can be disconnected from the distribution system for
up to 5 consecutive days and 10 cumulative cays during any

; (" 92-day period, if an eauali:ing cnarge is being performed.

|

:

I

. _ _ . _ _ _ - _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ - - _ _ - _ _ _ _ _ . - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - . _ _ _
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SURVEILLANCE REQUIREMENTS

'

4.8.2.1 Each required DC electrical power source shall be
demonstrated OPERABLE:

a. At least once per 7 days by verifying that:

1. The Category A limits in Table 4.8.2-1 are met, and

2. The total battery terminal voltage is greater than
or equal to 120.4 volts on float enarge.

b. At least once per 92 days, and within 7 days after a
battery discharge with battery terminal voltage below
110 volts, or battery overcharge with battery terminal
voltage above 150 volts, by verifying that:

1. The Category B limits in Table 4.8.2-1 are met,

: 2. There is no visible corrosion at either terminals or
fconnectors, or the connection resistance of these

items is less than or equal to 150 micro-ohms, and

3. The average electrolyte temperature of at least 20% ;

of the cells is above 60 degrees F.

! c. At least once per 18 montns by verifying that:
;

1. The cells, cell plates, battery racks, and cell-to-
cell and terminal connections snow no visual
indication of physical camage or abnormal
deterioration,

,

0 1

2. The cell-to-cell and terminal connections are clean,
tignt, and coated with anti-corrosion material, and ,

3. The resistance of each cell-to-cell and terminal
connection is less than or eoual to 150 micro-ohms. ;

;

1

O

:
_ _ _ - _ - - - - - - _ _ _ _ - _ _ - - - - - - - - - - - _ . - - - - --- - - . -
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-

SPECIFICATION SR 4.8.2.1 (ContinuedL i

O(V'

4. The battery charger will supply at least;

a) 325 (+0, -25) amperes for at least 4 hours for
battery chargers 1A and 18,

b) 200 (+0, -25) amperes for at least 4 hours for
battery charger IC, and

c) 370 (+0 -25) amperes for at least 4 hours for
battery enarger 10.

d. At least once- per 18 months, during SHUT 00WN, by
verifying that the battery capacity is adequate to
supply and maintain in an OPERABLE status all of the
emergency loads for the design duty cycle when the
battery is subjected to a service discharge test,

e. At least once per 60 months, during SHUTOOWN, by:

1. A performance discharge test on batteries 1A and 18,
separately, (at an average discharge rate of
310 amperes) over a period of 4 hours, or until the
average battery terminal voltage reaches
1.81 volts / cell; the test shall be acceptable if,

,S after 3.2 hours the battery is capable of producing
Q at least 310 amperes, and tne average battery

terminal voltage is greater than 1.81 volts / cell.

2. A performance discharge test on battery IC (at an
average disenarge rate of 183 amperes) over a period
of 4 hours, or until the average battery terminal
voltage reacnes 1.81 volts / cell; the test shall be
acceptable if, after 3.2 hours the ba tte ry is
capable of producing at least 183 amperes and the
average battery terminal voltage is greater than
1.81 volts / cell.

Once per 60-month interval, the cerformance discnarge
test may be performed in lieu of the battery service
discharge test in Surveillance Recuirement 4.8.2.1.d.

f. At least once per 18 months, during SHUTOOWN, by a
performance discharge test of battery capacity on any
battery that snows signs of abnormal cegradation or has
reached 85% of the service life exoected for the
application. Aonormal cegracation is incicated when the
battery capacity drops more than 10% of rated capacity
from its average on previous performance tests, or is
below 90', cf ne manufacturer's rating.

tv
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TABLE 4.8.2-1

'd BATTERY SURVEILLANCE REQUIREMENTS; --

I |1 i i

l 11 (1) 1 (2) I

l || CATEGORY A l CATEGORY B |

1 Il I 1

I 11 i . I

| || Pilot Cell | Connected Cell (s) |

I il | I

| || | -1 (3) |
| Parameter llLimits Ilimits (Allowable value |

I 11 I I I

I || 1 I I

I il i l I
| Electrolyte llGreater than (Greater than IAbove top of |

| Level || minimum level iminimum level jplates, and not |

I || indication mark, lindicatiori sdk, loverflowing. |

| Iland less than land less than I [

l llone quarter inch lone cuarter inch I i ,

I flabove maximum labove maximum | |
| lilevel indication llevel indication i l
| || mark. Imark. I |
| 11 l i I

| 11 I I I
p | Float ilt 2.13 volts 13 2.13 volts il 2.07 volts I
\ IVoltage || | (4) | I

I || | | |

| 11 I ! I
ISpecific 113 1.205 (6) Il 1.195 for (Each connected |
| Gravity (5)11 leach ~ connected Icell not more |
I || tce11. Jthan .020 below I
1 || 1 Ithe average of |

| || 1 lall connected |
| || 1 (cells. I

I 11 l l I
| 11 1 I I ;

| || IAverage of all IAverage of all I
'

| || | connected cells Iconnected cells I |

| || l> 1.205. | > 1.195. (6) |
'

| || l_ l I

!

'( )' refer to notes on following page.

O !.

.

.
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1

Notes for Table 4.8.2-1:7.s
! i'';si

| (1) For any Category A parameter (s) outside the limit (s) shown, the
battery may be consicered OPERABLE proviced that within 24 hours
all the Category B measurements are taken and found to be within
their allowable values, and provideo the Category A and B
carameter(s) are restored to within limits within the next
6 cays.

(2) For any Category B parameter (s) outside the limit (s) shown, the
battery may be considered OPERABLE provided that the Category B
carameters are within their allowable values and provided the
Category B parameter (s) are restored to within limits within
7 days.

(3) If any Category B carameter is not within its allowable value,
declare the battery inoperable.

(4) Measured cell voltages of cells warmer than average may be
corrected for electrolyte tt*perature, if measured cell voltage
is less than tne acceptance criteria.

(5) Corrected for electrolyte temperature and level.

(6) Or battery charging current is less than 2 amperes when on float
( cnarge.

C

|

I

|

n
v ,

|
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AUXILIARY ELECTRIC POWER SYSTEMS

3/4.8.2 OC POWER SOURCES .

.

SHUT 00WN
'

LIMITING CONDITION FOR OPERATION

3.8.2.2 As a' minimum, two of the following ir: dependent DC
electrical power sources shall be OPERABLE:

a '. Battery no. lA and 1 dedicated battery charger, or

b. Battery no. 18 and 1 dedicated battery charger, or

c. Battery no. 1C and 1 dedicated battery charger.

APPLICABILITY: STARTUP*, SHUT 00WN*, and REFUELING

ACTION: With only one of the above batteries or only one dedicated
battery charger OPERABLE, immediately suspend all '

operations involving CORE ALTERATIONS, control rod
movement resulting in positive reactivity changes, or

,

movement of IRRADIATED FUEL. Initiate corrective action
r to restore the required sources to OPERABLE status as soon
5 as possible,,

,

3URVEILLANCE REQUIREMENTS
.

4.S.2.2 The recuired DC electrical power sources shall be
demonstratec OPERABLE per Surveillance Requirement
4.8.2.1.

)

J

4

* Whenever CALCULATED BULK CCRE TEMPERATURE is less tnan or
equal to 760 cegrees F.

;
,

,

! !
! !

I
_ _ _ _ _ _ . _ _
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BASIS FOR SPECIFICATION LCO 3.8.2/SR 4.8.2

The OPERABILITY of the DC electrical power sources during
POWER, LOW POWER, STARTUP, and SHUT 00WN (whenever CALCULATED
BULK CORE TEMPERATURE is greater tnan 760 degrees F) ensures
tnat sufficient power will be available, as required to
perform sne intended safety functions under postulated
abnormal and accident conditions. Batteries lA and 18 are
each adequate to supply the required safe shutdown DC loads
for not less than 4 hours, while battery IC supplies a DC
cower source for one channel of the PPS loads, following the
loss of all AC power. The batteries provide the source of
power, through the inverters and static transfer switches to
the AC instrument power buses. The minimum specified

requirements for independent and reduncant DC electrical tower
sources are adequate to satisfy the basis of General Mant
Design' Criteria No. 24 and No. 39 as stated in Appendix C of
the FSAR.

Specification 3.0.5 provides the methodology and necessary
data to determine the appropriate time interval to reach a
CALCULATED BULK CORE TEMPERATURE of 760 decrees F. If the
active core remains below this temperature, which corresponds
to the design maximum core inlet temperature, then the design
core inlet temoerature cannot be exceeced and there can be no ,

damage to fuel or PCRV internal components regardless of the
q amount, including total aosence, or reversal, of PRIMARY
Q COOLANT FLOW.

The FSV DC electrical power system consists of three batteries
and four battery enargers. Two batteries, IA and IB, are
connected to DC buses, lA and IB, respectively, and th. third
battery, IC, is connected directly to inverter / static transfer

,

switch, IC. Three battery cnargers, lA,1B, and 1C, energized '

from the essential 480 VAC buses, maintain batteries IA, 18,'

and IC, respectively, on float charge curing normal operation.
The fourth eattery charger, 10, is utili:ed to supply bus lA,
or bus 1B or inverter IC, tnrough bus ties, while maintaining

' independence between tne otner DC power sources and the DC
loads. The use of either battery enargers, lA, 1B, or 1C or
backup battery enarger,10 to supply the associated DC load,
constitutes a cedicated battery enarger.

The ACTION requirements for various allowable levels of
degradation of the electrical power sources provide ;

restrictions uoon continued facility coeration commensurate
with the level of cegradation. The OPERABILITY of the power
sources is consistent witn the initial concitions/assumotions

, of tne FSAR, anc are casec upon maintaining at least one of
"

the redundant sets of on-site AC and DC electrical power '

sources and associatec distribution systems OPERABLE during
accident conditions wnicn costulate tne loss of all off-site'

) oower, compounced oy a single f ailure of the otner reduncant
; v/ on-site sources.

!

!

_ _ - _ _ _ - _ _ _ _ _ - - _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ __ _ _ . . _ _ - _ _ . _ - _ _ _ _ _ _ _ _ _
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BASIS FOR SPECIFICATION LCO 3.8.2/SR 4.8.2 (Continued).
'

- In ACTION 3.8.2.1.d a battery can be inoperable for 5
consecutive days and 10 cumulative days during a 92 day
period, if an equali:ing charge is being performed. An
eaualizing charge per the manufacturer requires a nominal 3 to
5 days to complete and is recuirec every 2 to 3 months. At
FSV a battery /Dattery charger is disconnected from the
distribution system wnen an equalizing charge is being
performed to oreclude damage to the DC loads. Due to the fact
that a battery /cattery cnarger can readily be placed back in
service oy reconnecting it to the system, this configuration
is not considered a significant degradation of the DC power
sources or the on-site distribution system.

The surveillance recuirement for demonstrating the OPERABILITY
of the 1A, 18 and 1C Datteries is cased on tne recommendations
of Regulatory Guide 1.124 "Maintenance Testing and
Replacement of Large Lead Storage Batteries for Nuclear Power
Plants," February 1978, and IEEE Std 450-1987, "IEEE
Recommended Dractice for Maintenance, Testing, and Reolacement
of Large Lead Storage Batteries for Generating Stations and
Substations."

Verifying average electrolyte temperature above the minimum
for which the cattery was sized, total battery terminal

o voltage on float cnarge, connection resistance values, and the
( j performance of cattery service disenarge and performance
''

discnarge tests ensures the effectiveness of the charging
systen, the ability of tne battery to handle high discharge
rates, anc tne aceauacy of the battery capacity with rescect
to tne rated cacacity ano emergency load requirements.

Table 4.8.2-1 soecifies sne normal limits for each designated
pilot cell and eacn connected cell for electrolyte level,
float voltage, and specific gravity. The limits for the
cesignated pilot cells float voltage and specific gravity,
greater tnan or ecual to 2.13 volts and 0.010 below the
manufacturer's full cnarge scecific gravity is cnaracteristic
of a cnarged cell witn aceauate cacacity. The normal limits
for each connected cell for float voltage anc specific
gravity, greater inan or equal to 2.13 volts and not more tnan
0.020 below the full cnarge specific gravity of 1.215 witn an
average specific gravity of all the connectec cells not more
than 0.010 below :ne full cnarge scecific gravity of 1.215,
ensures tne OPERASILITi anc capability of the battery.

p

,

_ _ - _ _ _ _
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,

BASIS FOR SPECIFICATION LCO 3.8.2/SR 4.8.2 (Continued)-

'

Operation with a battery cell's parameter outside the normal
limit but within tne allowable value specified in *

'
Table 4.8.2-1 is permitted for up to 7 days. During this

' 7-day period: (1) the allowable values for electrolyte- level
ensures no physical damage to the plates with an adequate
electron transfer capability; (2) the allowable value for the
average specific gravity of all the cells, not more than 0.020
below the recommended full charge specific gravity, ensures
that the decreases in rating will be less than the safety
margin provided in sizing; (3) the allowable value for an
individual cell's specific gravity, not more than 0.040 below

{ the full charge specific gravity, ensures- that the overall
'

capability of tne battery will be maintained within an
'

-

acceptable limit: , and (4) the allowable value for an
"

individual cell's float voltage, greater than 2.07 volts,
ensures the battery's capability to perform its design
function.

.-

I

'

O

|

!

i

l
; ,

1

!
1

!
!,

!0
, .
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7- AUXILIARY ELECTRIC POWER SYSTEMS
i )
'-' 3/4.8.3 ON-SITE POWER DISTRIBUTION

OPERATING

LIMITING CCNDITION FOR OPERATION

3.3.3.1 The following electrical buses shall be energized in the
specified nanner with tie creakers open detween redundant
buses:

a. Essential 480 VAC Bus 1 energized from the 4160 VAC
Bus 1,"*

b. Essential 480 VAC Bus 2 energized from the 4160 VAC
Bus 2,**

c. Essential 480 VAC Bus 3 energized from the 4160 VAC
Bus 3,**

d. 120 VAC non-interructible Sus 1A/1A-1 eneraized("' , tnrougn their respective inverter / static transfer(_,) switen from sne preferred powe* source, 125 VOC Bus
IA,

e. 120 VAC non-interruptible Bus 13/12-1 energized
tnrougn tneir respective inverter / static transfer
switch from the preferred power source, 125 VDC Bus
IB,

f. 120 VAC non-interruptible Bus IC/1C-1 energi:ed
tnrougn tneir resoective inverter / static transfer
switcn from tne preferred power source battery No.
1C, anc 1 cedicated cattery charger,

g. 125 VDC Bus 1A energi:ed from associated cattery No.
lA, and I cedicatec battery cnarger, and

h. 125 VDC Sus IB energi:ed from associated battery No.
18, and I cedicated cattery enarger.

APOL:CAEILITY: PCAER, LOW ?C4ER, STARTU?* , and SHUTDOWN *

1
|

|

Wnenever CALCULATED SULK CCRE TEMPERATURE is greater than 760 |
*

cegrees F.
7

I )
' '

** Tne recuire ent for tne tie creamers to be open between redundant i
'

buses is not applicable witn respect to the A160 VAC buses.

-___
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SPECIFICATION FOR 3.8.3.1 (Continued) :

V ACTION:

a. With one of the required 480 VAC buses not energi:ed in
the required manner, reenergize the bus. in the required
manner within 8 hours or be in at least SHUT 00WN within
the next 24 hours.

?

b. With one 120 VAC non-interruptible bus not energized in
the required manner from its preferred source":

1. Reenergi:e the 120 VAC non-interruptible bus from the
essential 480 VAC bus backup source via the
inverter / static transfer switch within 2 hours or be
in at least SHUT 00WN within the next 24 hours, and

2. Reenergize the 120 VAC non-interruptible bus through
the inverter / static transfer switch from its
preferred source within 24 hours or be in at least

,

SHUTDOWN within the next 24 hours. '

c. With one 125 VDC bus not energi:ed in the required manner
from its associated ba tte ry and 1 dedicated battery
enarger, reenergi:e the 125 VDC bus from its associated
battery and 1 dedicated battery charger within 24 hours"
or be in at least SHUTDOWN within the next 24 hours.O

SURVEILLANCE REQUIREMENTS

;

4.8.3.1 The specified ouses shall be determined energized in the
recuired manner at least once per 7 days by ve ri fying
correct breaker alignment and indicated voltage on the
ouses.

)
I

i

|

l

|
1

* A battery / battery enarger can be disconnected fr0m the distribution

Os
system for up to 5 consecutive days and for up to 10 cumulative days
during a 92 day period, if an equali:ing enarge is-being performed.

.
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AUXILIARY ELECTRIC POWER SYSTEMS-

>
'

3/4.8.3 ON-SITE PCWER DISTRIBUTION- '

SHUT 00WN

LIMITING CCNDITION FOR CPERATION

3.8.3.2 As a minimum, the following electrical buses snall be
energized in tne specified manner with tie breakers open
between recuncant cuses:

a. Two essential 480 VAC buses energi:ed from the
associated 4160 VAC buses,"

b. Two 120 VAC non-interruptible buses energized through
their respective inverter / static transfer switch from
their preferred power sources, and

c. One 125 VCC bus energi:ed from its associated battery
and 1 dedicated cattery charger.

O APPLICABILITY: STARTUP*, SHUTCCWN , and REFUELING

\]''
ACTICN: With any of the above minimum required electrical buses not

energized in the recuirec manner, immeciately suscend all
operations involving CCRE ALTERATICNS, control roa movements
resulting in positive reactivity changes, or movement of
IRRADIATED FUEL anc initiate corrective action to reenergize
tne recuired buses as soon as cessible.

SURVEILLANCE REQUIREMENTS

4.8.3.2 The specified ouses shall ce ceterminec energized in the
required manner at least once cer 7 cays by verifying
correct breaker alignment anc indicatec voltage on tne
buses.

Wnenever CALCULATED EUL( CCRE TEMPERATURE is less than or equal*

/_
to 760 cegrees F.

'_8)'
" The reovirement for tne tie creamers open Oetween redundant buses

is not applicable with re::ect to tne 4160 VAC buses.
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BASIS FOR SPECIFICATION LCO 3.8.3/SR 4.8.3

The OPERABILITY and surveillance requirements of the on-site
distribution systems ensures aceouate power will be
available to supply essential equipment required for the .

safe shutdown of the facility and to mitigate and control
postulated accident conditions. The BASIS for
Specifications 3.8.1 and 3.8.2 contains additional
information.

Specification 3.0.5 provides the methodology and necessary
l data to determine the appropriate time interval to reach a

CALCULATED BULK CORE TEMPERATURE of 760 degrees F. If the
active core remains below this ' temperature, which
corresponds to the design maximum core inlet temperature,
then the design core inlet temperature cannot be exceeded
and there can be no damage to fuel or PCRV internal
components regardless of the amount, including total
absence, or reversal, of PRIMARY COOLANT FLOW.

In ACTION 3.3.3.1.b.2, battery / battery charger 1C and in
ACTION 3.8.3.1.c, battery / battery charger 1A or 1B can be
inocerable for 5 consecutive days and 10 cumulative days
during a 92 day period, if an ecualizing charge is being
performed. An equalizing charge per the manufacturer

,

requires a nominal 3 to 5 days to comolete and is required
every 2 to 3 months. At FSV a battery / battery charger is

O disconnected from the distribution system when an equalizing
cnarge is being performed to precluce camage to the DC
loads. Due to the fact that a battery /cattery charger can
readily be placed back in service by reconnecting it'to the
system, this configuration is not considered a significant
cegracation of the DC power sources or the on-site
cistrioution system.

!

,

| N

)
.
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[ AUXILIARY ELECTRIC POWER SYSTEMS

3/4.8.4 ACM OIESEL GENERATOR

LIMITING CONDITION FOR OPERATION

3.8.4 The ACM Diesel Generator shall be OPERABLE with:

a. A flow oath from any fuel oil storage tank through an
OPERABLE fuel oil transfer pump to tne ACM diesel fuel oil
day tank,

b. A minimum of 10,000 gallons of fuel oil total in fuel oil
storage tanks lA and 18 (T-8401 and T-3402), and

c. The associatec switchgear and motor control center
OPERABLE. .

APPLICABILITY: POWER, LCW POWER, STARTUP, and SHUT 00WN

ACTION:

( ,/ a. With the ACM Diesel Generator inoperable, restore it to
OPERABLE status within 7 cays (not to exceed a total of 21
cays in a tnree month period curing STARTUP, LOW POWER,
and POWER for performance of maintenance) or be in at
least SHUTDOWN within the next 24 hours,

b. If results from the fuel oil sample taken per Surveillance
Reauirement 4.8.4.c are unacceptable, cemonstrate the
OPERABILITY of the ACM diesal generator ey performing
Surveillance Recuirement 4.8.4.a.3 anc Surveillance
Recuirement 4.8.4.a.4 within 8 nours, if not performed
witnin the last 7 cays. Resamole the diesel fuel oil in
fuel oil storage tanks lA and 13 within 8 nours of receipt
of the unacceotable sample results. If the results from
the seconc sample are unacceptacle, the ACM Diesel
Generator snall be ceclarec inoperable. Crain the fuel
oil from tne contaminated tank (s) anc replace it with
fresh fuel oil. Samole the fresn fuel oil cer i
Surveillance Reauirement ?.8.1.1.2.d.

1

I

,,,

s_/ j

l

I
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',:

d SURVEILLANCE REQUIREMENTS

4.8.4 The ACM diesel generator shall be demonstrated OPERABLE:

a. In accordance with the frequency specified in
Table 4.8.4-1 by:

1. Verifying that the water jacket neater is OPERABLE by
ensuring the coolant water is being maintained at a
temperature of greater than or equal to 85 degrees F,

2. Verifying the fuel oil transfer pump starts and
transfers fuel from the storage system to the ACM
diesel fuel oil day tank,

3. Verifying the ACM Diesel Generator starts, idles, and
accelerates to the engine normal operating speed; the
voltage shall be 4160 plus or minus 416 volts, and the
frequency shall be 60 plus or minus 1.2 Hz,

4 Verifying tne ACM Diesel Generator is synchronized,
loaded to 2250 KW* olus or minus 250 KW, and operates

,a at load for at least 60 minutes, and
i

'~
5. Verifying the required fuel oil cuantity in tne fuel

oil storage tanks.

b. At least once oer 7 days by:

1. Verifying that the electrolyte level of ea.h starting
battery is aoove the plates, and

2. Verifying that the total battery terminal voltage is
greater than or eoual to 126 volts on float charge.

c. At least once per 31 days, and after each ooeration of the
|ACM diesel engines wnere the period of ooeration was

greater than or ecual to I hour, by cnecking for and
removing accumulatec water from tne ACM Diesel Generator |
day tank,

d. At least once er 31 cays, during PCWER, by sampling the
ciesel fuel oil in fuel oil storage tanks lA and 1B
(T-3401, T-3402), in accordance with ASTM D2276-78 and
verifying that tne total particulate contamination is less
than 10 mg/ liter anen checked in accordance with ASTM
02276-75, metnoc A.

,
,

! ;

_

* This is a steady state load
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SPECIFICATION $R 4 8.4_(Continued)

i -e. At least once per 18 months by: {
3

| 1. Subjecting the ACM Diesel Generator to an inspection. '
'

in accorcance with procedures prepared in conjunction
j with its manufacturer's recommendations. '

2. Verifying that each of the required ACM loads listed |

.
on Table 4.8.4-2 can be energi:ed via the ACM

'

'
electrical distribution system. j

3. Verifying that the ACM diesel fuel oil day tank' level:
instrumentation functions properly to ensure fuel oil |

>

! transfer cump operation

4 Performing a CHANNEL CALIBRATION of the ACM Diesel i

Generator engine protective functions. '

,

+

O'

I !
!

!
!
3

| .

! !

1

1
;

;

i
,

i

:

i !

i i

3 '

*
r

4

!

O
.

.
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:
. :

. t
' i

~

|
i >

|- TABLE 4.8.4-1 i
-l

J

!. ACM OIESEL GENERATOR TEST SCHEDULE !
;

.

! l

i I
!. Number of Failures in j
2 Last 20 Valid Tests Test Frecuency i

!!-
!

.

:
!

,

i .i*

f LTE 1 At least once per 31 days '

!
,

'! ,

i
'

GTE 2 At least once per 7 days * !

.

.

,

d
!
,

I
i

1

i

N

I
1

i

i
;

i
i

|* This test freausney snall be maintained until 7 consecutive
f failure-free cemands have oeen performed and the number of
F failures in the last 20 cemands nas been reduced te 1 or less.
I ;

! i

|
.. ,

|

!

!
!
4

I

.

!
t

I
<
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O 1
4

'
TABLE 4.8.4-2 |

|
ALTERNATE COOLING METHOD - DIESEL GENERATOR LOADS

e I

i !

; a. Fire Water Pump (P-4501)
,

,|I b. Service Water Pump (P-4201 or P-4202)

. c. Service Water Tower Fan (C-4201X or C-4202X) |
4 -

d. Service Water Return Pump (P-4203 or 'P-4204) |
' e. PCRV Liner Cooling System Pumps (2)' (P-4601 or P-46015) and

(P-4602 or P-46025) :<

I f. Circulating Water Makeup Pumo (P-4118 or P-41185) '

g. Rct: tor Plant Exhaust Fan- (C-7301 or C-7302)
'

i

h. Diesel Oil Transfer Pump ('P 4803 or P-4804) :

i !
j 1. Helium Purification Cooling Water Pump (3-1701 or P-4702) i

i
j. Firewater Pump House Vent Fan & Louvers (C-7521 or C-7522) |
k. Motor Operated Valve (HV-2301 or HV-2302) |;

; ,

j 1. Stack Effluent Radiation Monitor (RT-4801, RT-4802 :
and RT-4803) !

j m. ACM Plant Lighting |
i j
j n. Breathing Air Compressor (C-4501 or C-4502)
;

. o. ACM Battery Charger (N-4888)
|

|
i
!

l
!
i
i

I

! I
! |

!

|

l
1
i I

|

1

h
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BASIS FOR SPECIFICATION LCO 3.8.4/SR 4.8.4
,

The OPERABILITY of the ACM (Alternate Cooling Method) Diesel
Generator ensures that a reliable and incependent source of.

power will be available to equipment anJ instrumentation in the
event of disruptive faults or events, such as an incapacitating
fire in the THREE-ROOM CONTROL COMPLEX or other congested cable
treas. The ACM Diesel Generator provides power independent of

the normal plant electrical distribution systera by manually
repositioning electrical transfer switches. The ACM ensures ,

that conditions analyzed and presented in FSAR Appendix 0.1 for
a perwient loss of f rced circulation, are not exceeded in the
case of such disruptive faults or events in congested cable
areas. The ACM Diesel Generator is not SAFE SHUTOOWN COOLINGa

equipment.
r

The specification is not applicable in REFUELING because the
reactor is in a stable condition with low decay heat '

requirements, and therefore, low demands on the ACM supplied,

equipment.
,

A 7-day restora' tion time is required to permit maintenance and r

repair considering the limited availability of parts fc- the,

> unique components of the ACM Diesel Generator. -This time
period is acceptable because of the limited nature of the

i specific events curing wnich the ACM Diesel Generator is used.
'

The surveillance requirements are adequate for demonstrating
the OPERABILITY of the ACM Oiesel Generator to perform its
intended function as cescribed in FSAR Section 8.2.8.2. The
testing of the ACM Diesel Generator simulates, where practical,
the parameters of operation that would be expected if an actual
cemand was to be placed on the system. Weekly testing of the
startup batteries ensures that acequate voltage is available to-

start the ACM Diesel Generator upon cemand. The check that the
water jacket heater is OPERABLE, increases the probability of a
successful start curirg cold weather conditions. The checki

i that the fuel oil system is capable of transferring fuel oil to
' the ACM ciesel fuel oil day tank ensures fuel oil is available

for ACM Diesel Generator coeration. The testing of the ACM
Diesel Generator cemonstrates proper startup and loac-carrying
capability, a r.d verifies that the required voltage and

! frequency are attained. This test also verifies tnat the
; components of the ACM Diesel Generator are OPERABLE.

The "ACM Diese' Gererater" consists of the engine, generator,
combustion air sy; tem. cooling system, fuel supply system,
lubricatirs oil system, starting battery system, automatic and

; manual controls, anc :ne diesei generator creaker. Per' odic
! energi:ation of tre ACM Icads ensures tnat cower can be
!

,

cistributec from the ACM Diesel Generator to the ACM components
2 upon cemanc. i

j b
;

f
!

t

!
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]p BASIS FOR SPECIFI, CATION LCO 3.8.4/SR'4.S.4 (Continued)
.. ~,

At least 10,000 gallons of fuel oil 1; required-to be available
in fuel oil storage tanks 1A and 18. This requirement i s,
normally met by. satisfaction of Specification 3.8.1.1.b.2.
During STARTUP and SHUT 00WN with a. CALCULATED BULK CORE ,

TEMPERATURE less. than 760 degrees F, the 10,000 gallon
requirement of this specification assures -OPERABILITY of .the
ACM diesel generator. Ensuring that a fuel oil transfer system
is OPERABLE with 10,000 gallons of fuel provides for over. 72-
hours of ACM Diesel Generator operation with a full ACM load-of
900 KW. This is considered more than adequate time for
obtaining additional fuel from off-site sources.

The requirements on the .f u e l - oil system provide adequate
assurance that the ACM Diesal Generator will continue to supply
reliable electric power for the duration of the ACM event.
With over 10 years experience, there have been no fuel cil
related failures of the ACM Diesel Generator. Fuel oil'is
distributed to the ACM Diesel Generator between a shared'~ tank
arrangement with the Auxiliary Boilers. Diesel Fuel Oil
Systems tank and related piping ~ arrangements are shown in '

Figure 3.8.1-1. The turnover of the fuel oil in the Auxiliary
Boiler fuel oil storage tanks during SHUT 00WN, STARTUP, and LOW
POWER and the performance of Surveillance Requirement 4.8 4.d

(~N during POWER ensure the quality of fuel oil in the underground
() storage tanks and the ACM fuel oil day tank.

L
1

l \

s.J

;
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6 FUEL HAN0 LING AND STORAGE SYSTEMSV)
3/4.9.1 FUEL HANDL.ING ANO MAINTENANCE IN THE REACTOR

QMITINGCONDITIONFOROPERATION ,_

3.9.1 The following reactor conditions shall be maintained:

4. The PCRV shall be depressurized to atmospheric pressure or
slightly below,

b. The CORE AVERAGE INLET TEMPERATURE shall be 165 degrees F-

or less *, and

c. The SHUT 00WN MARGIN requirements of Specification 3.1.3
shall be met.

APPLICABILITY: Whenever both primary and secondary PCRV closures of i

any PCRV penetration are removed

ACTION:

a. With the conditions of a or b above ret met, restore thep
v condition (s) to within the above limits within 1 hour, . or

terminate fuel handling and vessel internal maintenance
retract the fuel handling mechanism or any other remotel, |
operated mechanisms from the PCRV, and close the reactor
isolation va;ve or opening through the PCRV as soon as
prscticable.

b. With the SHUTDOWN MARGIN requirements of Specification
3.1.3 not met, comply with ACTION c of Specification
3.1.3.

SURVEILLANCE REQUIREMENTS _

4.9.1 a. The reactor pressure and temperature conditions shall be
determined to be within the above limits at least once per
12 hours,

,

!

b. Verification of SHUT 00WN MARGIN shall be 'n accordance
with Specification 4.1.3.

Applicable only when the fuel handling machine is located on*

I the reactor vessel, with the cask isolation valve and reactor !
\ isolation valve open.

'

!
- -
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BASIS FOR SPECIFICATION LCO 3.9.1/SR 4.9.1

To prevent the outleakage of primary coolant and potential .,

release of activity during refueling or maintenance in the
reactor vessel, the reactor must be depressurized and
maintained within the required conditions. The CORE AVERAGE
INLET TEMPERATURE is limited to 165 degrees F to prevent
short-term pressurization of the fuel handling equipment over
5 psig (the maximum allowable working pressure of the fuel
handling equipment) as a result of accidental inleakage of
water into the vessel during refueling.

The ACTION statement ensures that reactor and fuel handling
machine will be placed in the safest configuration as soon as
practicable, if a required condition cannot be maintained.

The surveillance requirement frequency gives adequate
assurance that changes in reactor conditions will be detected
in time to permit corrective actions if required.

.
.

1

O

I

'A.
(G

1

1

i ,

{
t i

.
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(
V- FUEL HANDLING AND STORAGE SYSTEMS

3/4.9.2 INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.9.2 The reactivity of the core shall be continuously monitored
by at least two startup chcnnel neutron flux monitors.

APPLICABILITY: REFUELING

ACTION:

a. With one of the above required neutron flux monitors
inoperacle, or not operating, immediately suspeno all
operations involving CORE ALTERATIONS, any evolution
resulting in Dositive reactivity changes, or movement of'
IRRADIATED FUEL.

b. With both of the above required neutron flux monitors
inoperable or not operating:

1. Immediately susoend all :cerations involving CORE
ALTERATICNS, any evolution resulting in positive |
reactivity enanges, or movement of IRRADIATED FUEL,

2. Retract the fuul handling mechanism or any other
remotely operated mechanism from tne PCRV, |

3. Close the reactor isolation valve or opening through.
the PCRV as soon as practicaole, and

4. Within 12 hours evaluate the SHUTOOWN MARGIN per
Soecification 4.1.3.

Sj!RVEILLANCE REOUIREMENTS.
_

4.9.2 Each startuo cnannel neutron flux monitor shall be
demonstrated OPERABLE:

a. At least once oer 24 nours, oy performance of a CHANNEL
CHECK,

b. Within 24 nours prior to the initial start of CORE
ALTERATIONS, by cerformance of a CHANNEL FUNCTIONAL
TEST, and

T
/ c. At least once per 7 days, by performance of a CHANNEL

FUNCTIONAL TEST.
'

!

I

,

!
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BASIS FOR SPECIFICATION LCO 3.9.2 / SR 4.9.2

The OPERABILITY of the startuo channel neutron flux monitors
ensures tnat recundant monitoring capability is available to
detect enanges in the reactivity ' condition of the core.

(Additional information is contained in the BASIS for
Specification 3.3.1). In accordance with the definition-of
the REFUELING 900E, this specification also applies to
reactor internal maintenance .that does not involve a CORE

' ALTERATION, such as a helium circulator cnangeout or
modifications or repair of the primary coolant ourification
systems. For this maintenance where no changes are being
made to core reactivity, certain activities are permitted in
tne event of inocerable startup channel flux monitors,
proviced tne other ACTION requirements are met.

The ACTION statement ensures that activities that could
affect tne reactivity condition of the core are suspenced
whenever neutron flux monitoring capabilities are cegradec.

.

The surveillance requirements ensure that the neutron flux
monitors are capable of detecting changes in reactor
conditions in time to permit corrective actions if required.
These are i addition to the calibration recuirements of
Soecification 4.3.1.

F

.

:
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3
FUEL HANDLING AND STORAGE SYSTEMS

3/4.9.3 FUEL HANDLING MACHINE

LIMITING CONDITION FOR OPERATION

3.9.3 The Fuel Handling Machine (FHM) shall be OPERABLE with-

a. A helium cressure in the FHM at atmosoberic pressure ora

slightly below,.

b. The fuel handling purge system connected and OPERABLE,
with a supply of helium" available, and the gas waste
system available to receive curge gas,

c. One cooling water coil ooerating with the outlet coolant
water temoerature 150 degrees F or less, and i

1. An additional cooling water coil OPERABLE, or

2. The backup fire water connections and hose CPERABLE.
~g

s d. The reactor building overnead crane attached, unless the
FHM is bolted to a reactor isolation valve over the
reactor, a fuel storage well, or the fuel shipping cask
loading port, and

e. Switenes and alarms which verify correct orientation and
placement of fuel elements OPERABLE.

APPLICABILITY: During use of tne FHM for reactor internal
maintenance or any nandling of IRRA0: ATED FUEL".

" A helium atmosonere is not recuired in the FHM wnen it is emoty or
when nandling unirradiatec fuel or nandling IRRADIATED FUEL :nat
has uncergone fission product cecay for 100 cays or more, or wnen
tne FHM is no. Cela.g used in fuel nandling operations with tne
reactor core or fuel storage facility.

O

- - _ _ . -. . . . _ _ _ _ _ _ _ -
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^'

(V) SPECIFICATION LCO 3.9.3 (Continued)

ACTION:

a. With recuirements a, b, or d above not satisfied, within

1 hour initiate action to retract the fuel transfer
mechanism and close the reactor isolation valve and FHM
cask valve.

b. With reouirement a above not satisfied when the FHM cask
valve is closed, within 1 nour initiate action to reduce
gas inflow to the FHM and/or increase purge gas outflow
to the gas wasce system, as aDoropriate.

c. With recuirement c above not satisfied, within 1 hour
initiate action to return the IRRADIATED FUEL elements
within the FHM to the reactor core or to the fuel
storage facility, and terminate fuel handling with sne
FHM.

,

d. With reouirement e aDove not satisfied, terminate
olacement of the fuel elements within the reactor vessel
with the FHM.

O
SURVEILLANCE REOUIREMENTS

4.9.3.1 At least once oer 12 hours, tne FHM shall be demonstrated
OPERABLE by verifying tnat:

a. The internal pressure is within the above limit, and

b. The cooling coil water outlet temperature is within the
aoove limit.

4.9.3.2 Within 31 days crior to beginning refueling operations, tne.
FHM shall ce cemonstrated OPERABLE by:

a. Functionally testing the FHM, FHM cask valve and reactor
isolation valves, and by.oerforming a CHANNEL FUNCTIONAL
TEST of tne inte locks, limit switenes, anc alarms,

OO

.- - ._ __ _ __ . .. - _ . _ _._._ _
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b}/

SPECIFICATION SR 4.9.3.2 (Continued) _

b. Functionally testing the redundant cooling water coils
and verifying:

1. The flow rates are sufficient'to silence tne low-
flow alarms, and

2. The outlet temperatures are less than 150 degrees F.

c. Performing a CHANNEL CALIBRATION of the cooling water
temperature' alarms,

d. Functionally testing the FHM cooling water leak detector
by acdtng water to the drain haacer,

e. Visually inscecting the backup fire water connections
and hose to verify the hose and connector are in olace
and uncamaged, and

8

f. Funci.ionally testing the fuel handling purge system,
including availability of a supply of helium" and the
availability of the gas waste system to receive purge
gas by evacuating and filling the FHM.

/m

(j 4.9.3.3 Within 24 nours prior to initial attachment to the FHM, and
at least once cer 14 days thereafter, the reactor building |
overneac crane shall ce cemonstratec OPERABLE by:

a. Performing a visual inspection of crane components,
inclucing cable anc reeving, blocks and sneaves, and tne |
special lifting hook for carrying tne FHM wnen it is
installed and secured on tne crane. and

b. Functionally testing the upper limit switen of the FHM
noist uncer no load oy slowly running tne block into tne
limit switcr.

* A helium atmoschere is not required in tne FHM wnen it is emoty or
when handling unieractated fuel or handling IRRADIATED FUEL that
had undergone fission crocuct cecay for 100 cays or more, or_wnen |

,

'

tne FhM is ceing used in fuel nandling ocerations with ne reactor
i

core or fuei storage facility. j

i

O
!
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o)t
'-/ ' BASIS FOR SPECIFICATION LCO 3.9.3/SR 4.9.3

The objective of this specification is to ensure the
prevention of any uncontrolled release of radioactivity
during handling of IRRADIATED FUEL or reactor internal
maintenance, and to ensure the correct installation of fuel
elements into tne reactor core' and the fuel storage wells.

The OPERABIL!TY reovirements for the FHM ensure tnat:

a. Failure of a primary seal at any boundary would result
in negligible outleakage or no more than slow inleakage
of air, since tne macnine is maintained at atmospheric
pressure or slightly below,

b. The FHM is connected to the gas waste system, and can be
purged with nelium while in transit and/or when the cask
valve is shut, giving assurance that no pressure builcuo
in or escace of fission products from the machine. Snould

'occur.

c. Fuel elements contained in the FHM will 'ce maintained at
surface temperatures below 750 degrees F to prevent
significant graphite oxication in tne event there is any

d(~%
inleakage of air. An outlet coeling water temoerature
of less tnan or equal to 150 cegrees F from one of the
two reduncant cooling systems orovides adeouate cooling
to maintain tne fuel elements :elow 750 degrees F (FSAR
Section 14.6.3.1). Silencing of the low-flow alarm
ensures existence of cooling water flow, wnile tne 150
cegrees F limit ensures acequacy of flow, and

d. A ' seismic event will not adversely affect the FHM when
it is bolted to a reactor isolation valve or supported
by the reactor ouilding overneac crane.

A The ACTION statements ensure tnat tne FhM will be promptly
oiaced in a safe configuration in tne event any of tne
OPERABILITY reouirements can no longer be met during
REFUELING. For example, if a switen or alarm necessary to
verify correct seating of fuel elements cecomes inoperable,
the ACTION statement orchibits continuing seating of tne
fuel elements in :ne core. However, it does not orchibit
unloacing tne FHM into a fuei storage well wnere exact
orientation is not a safety concern. This would cermit tne qFHM to ce unicacec for easier recair anc minimi:e raciation -

exoosure to maintenance personnel.

/~%V
-

-
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O
BASIS FOR SPECIFICATION LCO 3.9.3/SR 4.9.3 (Continued)

The FHM provides for .the safe . refueling of the reactor. To.
ensure the reliability of the FHM during the refueling
operation, the FHM and the isolation valve (s) will.oe |functionally tested prior to REFUELING.

A functional test of the fuel handling purge system and
cooling water system and an inspection of the- backuo fire
water connections and hose will be made. These enecks
ensure the capability to maintain the proper' atmospnere
environment within the FHM, to prevent any uncontrollable

{release of activity, and the capaoility to maintain the
surface temoerature of fuel elements within the FHM below |750 degrees F.

The reactor ouilding overhead crane is inaccessible for
visual inspections and tests during operation with tne FHM.
It must ce moved to an accessible location to perform the
surveillances identified. Many of the crane coerations '
involve several days when it is attached to the FHM and is
not moved. Inspections once per 14 cays are appropriate for
assuring safe operation of the reactor building overnead |
Crane.

O

|
l

I
|
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m FUEL HANDLING AND STORAGE SYSTEMS

U
3/4.9.4 FUEL STORAGE WELLS

LIMITING CONDITION FOR OPERATICN

3.9.4 Each fuel storage well containing IRRADIATED FUEL shall have |
a helium atmosphere maintained at atmospheric prestare or l

below, and
,

a. Both cooling water coils shall be OPERABLE with at least
one coil in operation and the outlet cooling water
temperature of each coil operating shall ba 150 degrees !
F or less, or

b. One cooling water coil shall be operating with the
outlet cooling water temperature 150 degrees F or less, ,

and the fuel storage well emergency booster fan OPERABLE
and capable of moving a minimum total air flow of 9000
cfm through the fuel storage facility.

c. IRRADIATED FUEL shall not be located in the central
( column of a fuel storage well.

APPLICABILITY: When IRkADIATED FUEL is stored in the fuel storage
well

ACTION: With less than the above required conditions satisfied,
within 1 hour initiate corrective action to re-establish the
required conditions within 24 hours, or perform one of the
following within the next 24 hours:

a. Transfer IRRADIATED FUEL to a storage well or wells for
which the required conditions are met, or

b. Establish backup cooling to the affected fuel storage
wells, or

c. Perform an engineering evaluation to confirm that the
hottest fuel element surface temperature will not exceed |750 degrees F.

!

|

1

)

O i
|
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p SURVEILLANCE REQUIREMENTS

4.9.4 The cooling water, purge, and ventilation systems for each
fuel storage well containing IRRAOIATED FUEL shall be
demonstrated OPERABLE:

a. At least once per 24 hours by:

1. Verifying that the outlet cooling water temperature
of operating cooling coil (s) is 150 degrees F or |

less, with a flow rate of greater than 7 gpm, and
either:

a) Both cooling water coils are OPERABLE with at
least one coil in operation, or

b) One cooling water coil is OPERABLE and in
operation, and the fuel storage well emergency
booster fan is OPERABLE. ,

2. Verifying that the pressure within the well is at
atmospheric pressure or slightly below.

b. At least once per 31 days by verifying that the fuel
/ storage well emergency booster fan operates upon manual

initiation.

c. At least once per REFUELING CYCLE, by verifying the
capability of the fuel storage well emergency booster
fan to draw a minimum of 9000 cfm of air through the
fuel storage facility.

d. Veri fying during fuel handling that no IRRADIATED FUEL
elements are inserted into the central position of fuel
storage wells.

I

l

|

O

1
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BASIS FOR SPECIFICATION LCO 3.9.4/ SR 4.9.4 I

'

The storage well cooling water system is designed with two
100% capability cooling coils supplied from independent
water sources (FSAR Section 9.1.2).

The accident conditions described in the FSAR postulate the
total loss of cooling water to one of the nine fuel storage
wells. If this were to occur, adequate cooling could be
achieved by an increase in the normal ventilation air flow
to cool the well by convection on the external surface. The
increase in air flow is supplied by the fuel storage well
emergency booster fan. This specification is based on the
analysis in FSAR Section 14.6.3.2 which uses the
conservative assumption that a total flow of only 9000 cfm
would be drawn (equally divided) through all three vault
compartments of the fuel storage facility, thus adequately
protecting the affected storage well and fuel within it from
damaging temperatures. (There are three fuel storage wells
in each of the three fuel storage vaults). The specified
test and testing frequency are sufficient to demonstrate the .
OPERABILITY of the fuel storage well emergency booster fan,
should it be called upon for performance of its required
safety function.

To prevent significant oxidation of the IRRADIATED FUEL, them

fuel storage wells are designed to maintain the IRRADIATED
FUEL cool and under a nominally dry atmosphere of helium.
An outlet temperature of 150 degrees or less from a single
cooling coil ensures the hottest IRRADIATED FUEL element
surface temperatures will be maintained below 750 degrees F,
preventing any significant graphite oxidation in the event
of air inleakage into the storage well. The helium storage
system provides purified helium for this service, giving
sufficient protection against a moist atmosphere.

,

The ACTION statements provide for corrective actions within
an adequate time to prevent the hottest stored fuel element
surface temperature from reaching 750 degrees F, thus
obviating any significant oxidation in the unlikely combined
events of air inleakage and loss of normal cooling.

|

O
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q FUEL HANDLING AND STORAGE SYSTEMS

b
3/4.9.5 SPENT FUEL SHIPPING CASK

LIMITING CONDITION FOR OPERATION

3.9.5 A spent fuel shipping cask shall not be loaded or partially
loaded with IRRADIATED FUEL having less than 100 days of
fission product decay.

APPLICABILITY: At all times

ACTION:

a. IRRADIATED FUEL with less than 100 days of fission product
decay shall be removed from the spent fuel shipping cask
prior to lifting the cask. i

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

m
:
,

SURVEILLANCE REQUIREMENTS

4.9.5 Prior to loading the spent fuel shipping cask, the IRRADIATED
FUEL elements shall be determined to have undergone fission
product decay for 100 days or more.
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BASIS FOR SPECIFICATION LCO 3.9.5/SR 4.9.5

The potential radiological consequences of an accident whereby
the spent fuel shipping cask breaks open while being lowered
to the truck, have been analyzed in FSAR Section 14.6.3.3.
This analysis assumes that the cask is loaded with the most
radioactive IRRADIATED FUEL elements contemplated to be I
shipped from the plant after 100 days of fission product
decay. Determination prior to loading the cask that the
IRRADIATED FUEL elements have undergone at least 100 days of
fission product decay ensures that a cask loading accident is
within the assumptions used in the safety analysis, i

|

|
|

.
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O FUEL HANDLING AND STORAGE SYSTEMS

3/4.9.6 COW 4UNICATIONS DURING CORE ALTERATIONS

LIMITING CONOITION FOR OPERATION

3.9.6 Direct two way communications. shall be maintained between
operations control room personnel and personnel at the Fuel
Handling Macnine (FHM) control room.

APPLICABILITY: Ouring CORE ALTERATIONS *

ACTION: With no direct communications'between the operations control
room cersonnel and oersonnel at tne FHM control room,
susoend all CORE ALTERATIONS.

*.

JURVEILLANCE REQUIREMENTS

/~N
9

4.9.6 Direct communications between tre operations control room
anc cersonnel at the FhM control room shall be demonstrated
within one nour orior to the start of and at least once per
12 hours during CORE ALTERATIONS *

Except for witharawal of control rod oairs for testing, when no"

other CORE ALTERATION activities are in progress.

O

. . . -- - - - . - - - - - .
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BASIS FOR SPECIFICATION LCO 3.9.6/4.9.6

The requirement for communications ensures that refueling
personnel can be promptly informed of significant enanges in the
facility status or core reactivity conditions curing CORE
ALTERATIONS, and operations control room personnel can be
. informed by refueling personnel whenever CORE ALTERATIONS are
being performed so-that core conditions can be monitored.

The FHM control room and coerations control room personnel must
coordinate control rod movements to ensure the required SHUT 00WN
MARGIN is maintained curing CORE ALTERATIONS. Maintaining
direct communication also permits tne operations control room to

,

immediately reouest a stop of any movements causing excessive |
.

count rate cnanges. |
1

The surveillance times specified give adequate assurance tnat
communications will be available as needed.

During withdrawal of control rod pairs for testing, which is by i
definition a CORE ALTERATION, sufficient controls and
indications are present for operations control room personnel so
tnat communications with FHM control room personnel are not
required.

l

-

s .

,
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SPECIAL TEST EXCEPTIONS

3/4.10.1 XENON STABILITY

LIMITING CONDITION FOR OPERATION

1

3.10.1 The requirements of Scecification 3.1.4.1.a and b may be
suspended during the performance of the Xenon Stability !
PHYSICS TESTS, provided power certurbations do not exceed
those wnich are exoected, as cetermined by an engineering |

evaluation performed prior to tne test and approved by the I
NFSC.

*

APPLICABILITY: POWER * I

ACTION: With the occurrence of power certurbations in excess of the
approved maxjmum limits, reduce THERMAL POWER sufficiently '

to stop power perturbations.

SURVEILLANCE REQUIREMENTS

!

4.10.1 There is no scecific surveillance reautrement issociated
with the acove LCO. Tnis test is concucted in accordance
with tne approcriate B series startup test procedures.

* Ouring Xenon Stability PHYSICS TESTS j

|
'

I
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BASIS FOR SPECIFICATION LCO 3.10.1/SR 4.10.1

In order for the Xenon Stability characteristics of the reactor
core to be demonstrated, it is necessary to attempt to initiate
xenon oscillations by inserting an out-of-sequence rod. The
limits on the average temperature rise in LCO 3.2.2 shall be
maintained througnout this test. Maintaining operation within
these limits will. fully orotect plant equipment and the health
and safety of the public.

A detailed engineering evaluation will be performed in advance
of any Xenon Stability Testing in order to analyze the planned
test configuration to assure comoliance with; the intent of
Specification 3.1.4.1.a and b througnout the test. This
engineering evaluation will assure that the maximum Worth rod

|pair criteria are me't (FSAR Sections 14.2.2.6 and 3.5.3.1), and
that the assumptions utilized in the development of Core Safety
Limit SL 2.1.1 (with regard to region, column, and axial peaking
factors) remain valid tnrougnout tne test.

.

v

O
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5.1 _'-
5.1.1 The Fort St. Vrain Nuclear Generating Station Unit

No. 1, is situated on a tract of land located about
3.5 miles nortnwest from -tne center of
Platteville. Coloraco. The tract is situated in Weld
County, Coloraco (FSAR Section 2.1).

The exclusion area is approximately 1 mile square and is
defined in Figure 5.1-1. The closest distance from the
reactor building to the boundary of tne exclusion area is
1,935 feet.' The limits of 10 CFR 20 shall apply at tne'

coundary of tnis exclusion area. The Low Population Zone
(LPZ) is definec ey a radius of 16,000 meters. Tne
exclusion area is zonec industrial, and the area
surrounding the exclusion area is zoned agricultural.
Agricultural activities may continue on the site,
inclucing a portion of the exclusion area, and an
evacuation orocedure will be maintained for the exclusion
area. There are no permanent residences located within
the exclusion area.

An information center is locatec sithin the exclusion {
area. Out outsice of the main gate. An evacuation )procedure will be maintained for tne information center, j

Points wnere racioactive gaseous and liould ef fluents are
released are snown on Figure 5.1-2, as are the liquid
effluent patnways leaving tne site.

O
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REACTOR COOLANT SYSTEM AND STEAM PLANT SYSTEM5.2

PRESTRESSED CONCRETE REACTOR VESSEL (PCRV)

5.2;1 Tne PCRV is ' constructed of :high strength concrete
reinforced with conded reinforcement steel and 1

prestressec. with steel tendons. Prestressing tendons,
located in conduits embedded in the concrete are used -to
prestress the entire structure. Access to the tencons is
provided so tnat most tencons can, if necessary, be
retensioned or selectively removed for inspection and
replaced. The type and numoer of tendons in tne PCRV are
snown below:

Numoer of 1/4"
Tyoe of Tencon Wires cer Tendon Number of Tendons

Longitucinal 169 90

Circumferential:

a) Head 169 100
b) Wall 152 210

Sottom Cross Head 169 24

Top Cross Head 169 24

Tne tencerature of the PCRV concrete is controlled by
means of insulation mounted on tne inside surface of th? |liner, anc cooling tuces welded to tne concrete sice of |

:ne liner. Tne whole of tne internal surface of the
liner is coverec by tne tnermal carrier wnien uses
sac col insulation, a ceramic ficer clan (et material of
nign enecical curity wnicn is acout 50'. a l umi n a a nc 50*.
silica.

O
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The various PCRV penetrations reouired for refueling, lmaintenance, control rods, or operation of circulators
and steam generators, are providea with liners that are
welded to tne cavity liner and extend tnrough the I

concrete to provide leak-tignt access to tne reactor ,

internals. Each penetration is provided with two |
closures in series, a primary closure and a seconcary '

closure. The primary closures, togetner with the PCRV |
liner, contain tne racioactive primary coolant in a | j
manner analogous to a conventional primary vessel. The l
secondary closures enclose the primary closures and |
together with tne PCRV structure, contain the radioactive '

primary coolant that might ce released from a leaking
primary bour.cary in a manner analogous to a conventional |secondary containment. The crimary and secondary
closures are similar to conventional pressure vessel
closures and are flat or formed neads. The closures
incorocrate elastomer or metallic seals, depending on the
operating temoeratures, and are attached to the
penetration liner flanges with bolts or shear rings.
Indecencently anchored flow restriction devices (FSAR
Section 6.6) are in the larger penetrations to limit the
flow rate of primary coolant if both primary and

(q seconcary closures were to fai' completely and,

) instantaneously.

STEAM GENERATCR ORIFICES

5.2.2 The steam generator modules are proviced witn two sets of
orifices:

|

a. The variable feecwater ringheacer triv, alvr.s, wnich
incluce mecnanical stoos to prevent total closure,

b. The fixed feecwater orifices in tne economi:er tube |
inlet suoneacers.

These flow limiting devices are orovicec to limit
water / steam inleakage to tne crimary coolant through a
subneader tuce ructure as cescrioec in FSAR Sections 6.5
and 14.5.

O
1
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5.3 REACTOR CORE i

5.3.1 Reactor Assemop

The. reactor core consists of: (1) removable fuel
elements which contain tne fuel (U & Th), the moderator
(graphite) and burnable poison (boron), and (2) radial
and axial reflectors whicn consist of removable reflector
elements and permanent blocks wnich are made of graphite,
and in some cases incorporating Doron or structural
steel. The reactor : ore assembly, including reflector,
has an overall assembly neight of about 23.9 feet and a
diameter of accet 27.3 feet. The aporeximate weight of
the core asseroly is 1,348,000 pounds. The preceding
description ir.cludes the core support graphite blocks.

Tne reactor reactivity control consists of 37 pairs of
control rods containing boron carbide, wnicn are
supolemented by burnable poison (boron) in selected fuel
elements 'a s required. A reserve shutdown system
consisting of 37 noppers of boron carbide graphite calls
is also provided.

A variable orifice flow-control assemoly is located at
tne inlet to each of the 37 refueling n$gions to provide I

V adjustment of the coolant flow througn t.ie region.

5.3.2 Active Core |

The active core consists of 1432 hexagonal graohite fuel
jelements stacked in 247 vertical fuel columns. The fuel
ielements form the a:tive core whien is essentially a
|rign: circular cylinder 15.6 feet in heignt and 19.5 feet I

in eouivalent diameter. Tne active core is comoletely
surrounced by a graonite reflector. Within the core !array, tne fuel columns are grouced into 37 refueling |
regions containing seven fuel columns eacn. exceot for '

six outer corner regions wnien contain five fuel columns
each.

O

-



. --- . _ _ _ _

Amendmern No. DWT.Pago o-7.

MAY 2 51988 '
DESIGN FEATURES

-

---

The center fuel column of E ch of the 37 fuel regions is
~

a cortrol rod column.. Each control roc column contains
two control rod channels and one reserve' shutdown
aosorcer material enannel. Each control rod channel has a
diameter of 4.0 inenes and tne two channels have a
centerline pitch spacing of 9.7 incnes. The reserve
absorcer material shutcown Cnannei has a diameter of
3-3/4 incnes. Tne control rod channels are continuous
from the top face of ne too reflector and terminate in
the bottom reflector at an elevation not greater than
27.0 inches acove tne top f ace of the core support block,
The reserve shutdown absorcer cnannel is continuous from
tne too face of the too reflector and terminates in the
bottom fuel element at an elevation not greater than
47.5 inenes above tne tco face of the core support block.

Each fuel element is a nexagonal right prism with nemical
dimensions of 14.2 inenes across the flats ey 31.2 incnes
nign. The fuel beas and coolant cnannels are distributed
on a triangular array of about 3/4 inen piten scacing
with an iceal ratio of two fuel beds for each coolant
enannel. Tne cottom of the fuel oecs in the bottom fuel
element of tne control roc fuel column does not exceed a
length of 23.1 incnes from tne top face of the fuel
element.

5.3.3 Fuel

Tne fuel cons sts of fissile uranium highly enrtched
(93.15%) in uranium 235 anc fertile tnorium. The initial
fuel loading is aoout 773 Kg of uranium and 16,000 Kg of
tnorium. Tne initial core was loaded with 13 fuel
comoositions wnose distrioution within :ne core is
cesigned to mock uo tne fuel content of the eouilibrium
cycle refueling regions and to snace tne racial and axial
co er districution. Fuel is cesignec for uo ' to six
operating cycles. Acout one-sixtn of tre core will ce
replaced at each refueling interval. Tne fuel loacing in
a reload segment will be about 200 <g of uranium and
2300 Kg of enorium.

All uranium anc :norium in tne-reference fuel elements isin tne form of neavy metaljcaroide and cyrocaroon,
referrec to as coatec fuel car:1c'es. The ccatings form
tne crimary fission or:cuct carrier. Tne coated 'uel
particles consist of two general types, fissile carticles
(TH:UC/2) anc fertile (TH C/2) particles. tee fissilecarticles snali contain tnorium and uranium 11 a weight
ratto of ac ut 3.6 to 1 (*1.2, - 0.2) of thorium to
uranium. The fertile carticles snall contais only'

tnorium.

- - -
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In addition to the reference fuel elements, up to eight
test fuel elements have resided in the reactor core, I

depending on which fuel segments are included in a given
fuel cycle. These eight test elements (FTEl-8) contain l
small quantities of test fuel particles that are in 1

various ways dif ferent from the reference fuel. The
description of the test fuel elements is contained in

j
Table 5.3-1. l

1

The coated fuel particles are bonded together with a
caroonaceous material to form fuel rods. The fuel rods !

-are completely surrounded and contained by graphite which i

forms the structural part of the fuel element, and in
addition to the caroon contained within the fuel rods,
also serves as the sole mocerator. The reference fuel
elements are fabricated frcm H-327 needle coke
(anisotropic) graphite, as described in the Fort St. I

Vrain FSAR, Section 3.0. The test fuel elements are
fabricated from H-451 near-isotropic graphite in
anticipation of qualifying this material for future use
in all reload fuel for the reactor.

Beginning with core Segment 9 (Reload 3), ri-451 near-
isotopic graphite is used in the fabrication of reload

C-)' fuel elements in addition to or in olace of the previous !

reference H-327 needle coke (anisotrocic) graphite. |

5.3.4 Reload Seement Desion
|

Each reload segment compri se s about one-sixth of the I
reactor core. Consequently, tne reactor core after a j
refueling consists of six segments with different degrees !

of core ournup distriouted throughout the core. In
addition, the burnable poison being added for reactivity !control is only present within tne new fuel elements. As
a consequence, eacn of tne 37 core regions has a
different effective multiplication constant, k (eff).

The new fuel and ournable poison loading for each reload
segment snall satisfy tne following requirements:

a. Provide adequate core reactivity for burnuo during
each cycle,

b. Ensure an acceptaole SHUT 00WN MARGIN throughout tne
cycle witn any one control rod pair witharawn with
the core at a< average temperature of 80 degrees F,
and

acceotableCMUTDCWNMARGINthroughoutkhen c. Ensure an
cycle witn any two control rod pairs withdrawn with
the core at an average temperature of 220 degrees F
for at least two neeks.

,
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To satisfy the criteria for reactor oower distribution
and maximum control roc worth, eacn REFUELING CYCLE has a
control rod withcrawal sequence that is soecifiec for use
during operation.

The following criteria shall -be used as the basis to
establisn any control roc witharawal sequence:

c. a. The maximum calculateo reactivity worth of any rod
pair in any normal coerating roc configuration with
tne reactor critical snall not exceed 0,047 delta k.

c. The maximum allowable calculated single control rod
oair wortn, at any core concition, curing power
operation snall- depend on the available core
temcerature coefficient. The accidental removal o f.
tne maximum wortn single roc pair snali result in a
transient with consecuence no more severe than those
described for tne worst case roc-pair withcrawal
accicent in tne AEC Safety Evaluation of Foct St.
Vrain cated January 20, 1972.

c. Calculated power peaking factors in any normal4

operating roc configuration shall be within the
O) following specified range:
- V

Recion Peaking Factor Averace Reci0n P/ Average Core P=

CORE AVERAGE CUTLET TEMP. Core Region Peakino Factor

Great - than or ecual to Setween 0.4 and 1.53
1250 ,egrees F

Between 950 and 1250 cegrees F Between 0.4 anc 2.15

Less tnan 950 cegrees F 8etween 0.25 anc 3.00

1

.
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Axial Peaking Factor = Average Lower Liyer P/ Average Region D

CORE AVERAGE OUTLET TEMP. Acolicable Regions Axial Peaking Factor '

Greater than Regions with control Less than
220 degrees F rods fully inserted or equal to.0.90*

or witherawn

Regions with control Less than
rods partially or equ.tl to 1.23*

,

inserted more than
two feet i nto ne
core

Intra-Region Peakinc Averace Colu.9n D/ Average Region P

CORE AVERAGE OUTLET TEMP. Acolicable Regions Intra-region Peaking Factor

Greater thar Regions with control 'Less than
or ecual to rocs fully insertec or equal to 1.46"
950 cegrees F

Greater tnan Regions with contro' Less than
or eoual to rocs cartially or ecual to 1.40*
950 cegrees F insertec more than

,

two feet i nto the
core

Greater tnan Regions witn control Less tnan
or ecual to rocs nct i nsertec or ecual to 1.34*
950 cegrees F more than two feet

into tne core

Less than All regions Less tnan
950 degrees or eoual to 1.61"

* An uncertainty of clus or minus 10% for the Axial Peaking Factor |
and plus or minus 15'. for tre Intra-Region ceaking nas oeen
assumed in the fuel failure analysis wnen using tnese calculatec
values. This assumes tnat tnis calculatec value is within tne
limits statec nereir, anc tnat the actual power ceaking isf.

( witnin the assumec uncertainties,

i

|
,
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5.3.5 ~ Reflector

Reflector elements above, below, and immediately adjacent
to the side of the active core are hexagonal right prisms
with nominal dimensions of 14.2 incnes across flats and
15.6, 23.4, or 31.2-inches high, as required. The outer
peripheral envelope of the reactor core reflector
graphite contains boron to minimize the neutron flux
leaving the reflector. .The side raflector contains
nominal 2.3 weignt percent boron s:ainless steel pins
within the spacer blocks. The middle layer of lower
reflector elements, excluding the central element in each
core region, contains 25 weight percent boronated
graphite-pellets enclosed in Hastalloy-X cans. The top
layer of reflector elements aeove the hexagonal columns
contains 1 weight percent crushed boronated graphite.

,

The top layer of reflector elements aoove the permanent i

'side reflector blocks contains 1 weight percent boronated
graphite enclosed in steel cans.

5.3.6 Control Reds

There are 37 control rod pairs, each made'up of annular )cylindrical aosorber bodies containing boron carbide in a |
.

graphite matrix sheathed in metal cans. The nominal '

boren load is 0.48 grams /cc of comcact in the inner 19
control rod pairs and 0.63 gram /cc of compact in the
outer 18 control roc pairs. These boron loaas correspond
to boron weight fractions of about 0.30 and 0.40,
respectively. The absorber compacts with a lower boron
concentration have a greater nigh temperature stability
nan the heavier loaded comoacts, which is of benefit

curing a complete loss of forceo cooling accident.

The two members of a rod pair are separated by 9.72
inenes anc coerate within 4 inen 0.0. noles provided in
tne central fuel element column in eacn refueling region.
Each control rod pair has an incecencent drive mechanism.

|
The rods will operata in a bank only curing a scram or |
runback. All control rod pairs have scram capability and |

; are driven ey gravity. The total insertion time is"

approximately 152 seconds. Complete witncrawal takes
approximately 150 seconds.

|

O
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With the exception of the central rod oair, which is used '

for automatic regulation, tne control . rods curing
' operation are usually inserted only aeout 50*. of tne time
or less. Tne distribution of fuel _.of different ages
requires the use of alternate shim rods each year of full
power ooeration. The ceoletion of a significant-fraction
of the coron nas a relatively small influence on the rod
worth. For example, .if a roc were inserted constantly
for 6 full oower years, approximately 20'. of the Boron-10 |would ce lost ey neutron capture,. but the reactivity
worth of the rod would cecrease by less than 5's of its
original value. Therefore, from a neutronic. stanco0 int,
it would not ce necessary to replace eacn control red as.

|frequent)" as every 6 full power years. .However, due to
other 1. adiation effects each control rod pair is
replaced after six years of full power operation.

5.3.7 Reserve Shutcown System

The reserve shutcown system design. basis is described in
the BASIS for Specification 3/4.1.6. The reserve
shutdown system consists of boronated graphite balls,
about 0.5 inenes in ciameter, which can be introduced
into- the core via cylincrical holes in the central fuel
column of eacn refueling region. Tne balls for tne
central 19 refueling regions contain 0.32 gram /cc of
boron in each. call (aporoximately. 20'. coron carbide-B4C
by weight) wnile tne calls for tne outer 18 refueling
regions contain 0.63 gram /cc of coron (aooroximately 40*;
boro, carbide by weight). As witn control rod boron
loacings, tne reserve snutcown tystem has lighter boron
loads in the central refueling region to enhance-the i

stacility of the poison material in :ne nottest core |
regions curing a permanent Loss Of Forced Circulation )
accicent.

,

Tne nominal reactivity wor:n of tne reserve snutcown I

system is at least 0.14 celta k in the initial core and !
at least 0.13 celta k curing ne equilibrium core, in
absence of any control rocs.

The reserve shutcwn system by itself is caoable of I
safely snu :ing cown the reat. tor to refueling temoerature I

anc maintaining 1 su critical for an extendec cerioc of
time. In accition. ne reserve snutcown system can ce

|
used to aug en: the snutcown margin by tne insertion of

!tne reserve snutcown calls in tnose core regions wnere
control rocs failec to insert.

O l
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Table 5.3-1

DESCRIPTION OF FORT ST. VRAIN FUEL ELEMENTS FTE-1 THROUGH FIE-8

-l I I . I I i l 1. 1 i
j iFTE-11FTE-21FTE-31FTE-41FTE-5!FTE-61 FTE-7 iFTE-3 |
1 I I I i l 1 l I i
| Segment 12 13 14 15 !6 !7 17 17 |
1 I I I I i | 1 1 I
iGrachite TyoelH-451!H-4511H-451tH-4511H-451|H-451|H-451 |H-451 |
| | | 1 1 I I I I |
-| Fissile Fuel |UC/2*lVC/2 |UC/2 |UC/2'lVC/2 |UC/2 |(Th,U)C/2)(Th,U)C/2|
| Type | TRIS 0| TRIS 01 TRIS 01 TRIS 0|TRISO| TRIS 01TRISO |TRISO I
1 | lolus I tolus | |plus i I I
I | ltest i Itest i ltest | | |-
1 I Ifuel | Ifuel | Ifuel | | |
| ! 1(a) I l(a) I 1(a) I ! I

i i i I I I I I I I

JFertile Fuel |Th0/21Th0/21Tn0/2|Th0/2|Th0/2|Th0/21ThC/2 'ThC/2 ||Typ; } TRIS 01 TRIS 01 TRIS 01TRISO| TRIS 01 TRIS 01TRISO |TRISO I
i 1 lolus | |plus i lolus | | |
1 I IBISO I !BISO I ISISO I ! I
I I I i i I I i l J
IMethod of |CIP ICID |CIP |CIP |CIP |CIP ICIS |CIB Iq

I j 1ruel Rod | I | | | | 1 | |D ICuring (b) I ! I i i l i i t
i i l l i I i 1 1 !
IResicence 1200 1500 1800 11100 11400 {1700 11700 |1700 || Time, Ecuiva-1 i | | | [ l | |Ilent Full | | | | | | | | || Power Days I i ! t i i ; j

1

(a). Test fuel incluces:

(Th,0)C/2 TRISO, 33 rods cer el ment CIE - HEU
UC(x)C(y)" TRISO & Th0/2 SISO, 350 rocs cer element CIP - HEU
UC/2 TRISO & Th0/2 TRISO, 176 rocs cer element CI? - HEU
(Th,U)0/2 TRISO & Tn0/2 TRJ.50, 28 rocs cer element CIT - MEU

(b). CIP = cure-in-clace fuel roc caroonization: CIS = cure in alumina
bed - reference FSV orocess:

CIT = cure-in-tuce, graonite crucioles, simulating conditions as
axoerience: in cure-in-clace,

l

* C/2 and 0/2 mean dicarcice anc cioxice, respectively.

" x and y represent tne mean cuantities of caroon and oxygen and do notO

(") signify a specific comocunc. Tnese values are explicit in the
final fuel specification. All kernel 5 of this tyoe are derived from
WAR ceacs.

|

.- .-. , -. -. - - - .



Amendment No, k) kl h k
Page 5-14

MAY 2 51988
OESIGN FEATURES

n
\(d

5.4 FUEL STORAGE

5.4.1 Criticality

The fuel storage wells are designed and shall be
maintained to preclude c ri ti c a ' i.ty wnen completely
filled with fuel and floodec with water. The
multiplication factor for the worst flooding situation

i shall be less tnan 0.55 as cescribed in Section 9.1.2.3
of the FSAR.

5.4.2 Containment

.The fuel storage wells are . designed and shall be
maintained to have gas- anc water-tignt containment.

5.4.3 Neutron Absorcer-Heat Sink

The fuel storage wells are designed and .shall be
maintained to nave a soace between the inner tank and
outer' cylincrical shell filled with a granular material !

(iron slag) to act'as a built-in neutron aosorcer and
heat sink.

() 5.5 METEOROLOGICAL TCWER LOCATION i

5.5.1 The reteorological tower is locatec as shown on Figure
5.1-2.

I
.

5.6 CCMPONENT AND TRtNSIENT CYCLIC LIMIT

l 5.6.1 The comoonents identified in Table 5.6-1 are cesigned and |

|maintain =1 witnin tne cyclic limits of Tacle 5.6-1 wnen
evaluated against the icentifiec olant transients of
Tacle 5.6-1.

| !
.

i

,

t

4
)

!

|
l
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Table 5.6-1

ALLCWED NUMBER OF COMPCNENT TRANSIENTS

| ! OC-5-2 TRANSIENT NUMBER (1) |

| CCMDONENT I 91 5 12a.2b or 315,7 or 91 6 |5,6,7 or 9i
ISteam Generator Externall | | | | | )
| Feecwater Pipe |?70| | | | | |
| | 1 I l l I 1
| External Main Steam Pipel 17001 I | | |
| | | 1 i i l |
IInternal Main Steam i ! | 1000 | | | |
| Syoass Picing ) | | | | [ |
1 - 8" X 16"latrolet i | | | 123 I I i
l I I I I I I 1
| - byoass line | I I 550 | 11751 |
l I 1 1 I i l I
{ Hot Reheat Steam Picing I I I 560 | | | 135 |
| f ! I I i i !

r''S (1) Transient Icentification oer Dest;r Criteria DC-5-2,( ) Transient Concitions:

2a- Shutcown to refueling status

20- Shutcown with full nelium inventory

5 - Reactor scram

6 - Turbine trip

7 - Primary system ceoressurt:ation

3 - Loop snutconn

9 - Steam leak witn loco cumo

/''S
\ !
\_ /
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6.1 RESPONSIBILITY

6.1.1 The Station Manager shall be responsible for overall
unit operation and shall celegate in writing the
succession to tnis resconsioflity curing his absence.

6.1.2 Tne Snift Sucervisor (or during his absence from tne
control room and Snift Suo.rvisor's office, a cesignated

individual) snall be responsible for tne control room

command fun fon. A management cirective to this

effect, signed by the Vice Presicent, Nuclear Ooerations
shall be reissue, to all station oersonnel on an annual

ba si s.

6.2 ORGANIZATION

Offsite and Onsite Or;ani:ations

6.2.1 Onsite and Offsite organi:ations shall be established
for unit coeration and corocrate management,
resce:tively. The onsite and offsite organi:ations

p shall incluce tne positions for act'vities affecting the
; safety of :ne nuclear power plant.(,v

a. Lines of avtnority, resconsibility, and
communication shall oe establisrec and cefined for
tne nignest management levels nrougn intermediate
levels to anc including all operating organi:ation
cositions. Tnese relationsnios snali ce cocumented
anc uodated, as accropriate, in tne form of
organi:ation cnarts, functional cescrictions of
cecartmental resconsioilities anc relationsnios, and
job ces rictions for key cersonnel cositions, or in
equivalent forms of ccCumentation. Inese
requirements snall be cocumented in :ne FSAR.

I
b. The Station Manager shall be responsible for overall

unit safe coeration and shall have control over !
tnose onsite activities necessary for safe oDeration I

Ianc maintecance of tne olant.

c. Ine ,1 : e 3-esicent, Nuclear Ooerati0ns snall nave
::rcorate esconsioility for overall clant nuclear |

safety an: small ta(e any measures neeced to ensure
acte: tac'e cerformance of tne staff in operating,
maintaia' q , an oroviding tecnnical succort to tne
olant to e sure nu: lear safety.

,
,
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c. The incividuals wno train the operating staff and
those wno carry out nealth Onysics and cuality
assurance functions may reDort to the appropriate
onsite manager; however, they snall have sufficient
organi:ational freecom to ensure their independence

from operating pressures.

Unit Staff

6.2.2
|

a. Each on-cuty shift shall te comcosed of at least tne
minimum snift crew comcosition snown in Table 6.2-1.

b. A licensed ocerator must be in the control room at
all times wnen fuel is in tne reactor. During
reactor startue, reactor shutcown, and recovery from
react 6r TRIP, two licensec operaters must ce in the
control room.

c. An operator or technician cualified in radiation

73 protection procecures snall be present at the

( ) facility at all times tnat there is fuel on-site.
v

d. ALL CORE ALTERATICNS shall be cirectly sucervised by
eitner a licensec Senior Reactor 0:erator or Senior
Reactor Ocerator limite: to fuei nancling wno nas no
otner concurrent responsicilities curing nis
oceration.

e. A site Fire Brigade of at least five mem ers snall
be maintainec on-site at all times * The Fire
Brigace snall not incluce three mem0ers of tne
minimum snift crew necessary for safe snutcoan of
the unit anc any cersonnel recuire: for otner
essential functions curing a fire emergency.

- Fire Brigade compositier may te less than tre minimum recuirements
for a period of time r : to exceed 2 nours in orcer to accomm0cate
unexotctec aosence of : ire Brigace mem:ers provicec immeciate
action is taKen to rest ce tre : ire Brigace to witnin the minimum

/~ 's recuirements,

kj
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f. Memoers of the plant staff wno perform safety
related functions (e.g. , Senior Reactor Operatcrs,
Reactor Operators, Auxiliary Coerators, nealth
physics technicians, anc key maintenance personnel)
should, to the extent practicable, work an eight
hour cay, 40 nour week, while the plant is
operating. In the event that unforeseen pr0blems
require substantial amounts of overtime to be used,
or during extenced ceriods of shutcown or refueling,
major maintenance or major plant mocifications, on a
temocrary casts, tne following guidelines shall be
f o l l ow ec';

1. An incividual should not be permitted to work
more tnan 16 nours straight (excluding snift
turnover time).

2. An indivicual should not be permitted to work
more than 16 nours in any 24-hour period, nor
more tnan 24-nours in any 4S-hour period, nor
more than 72 nours in any seven-day period (all

n excluding shift turnover ti e).

3. A creak of at least 3 hou-s should be allowed
::etween work periocs (inclucing shif t turnover 1

time),

c. Except curing extenced snutcown periocs, the
use of overtime snoulc ce considerec on an |

ircivicual basis and not for tne entire staff l

On snif*
]
1

9 If unusual circumstances arise recuiring ceviation |
from tne acove guicelines, such ceviation snail De
autnori:ec by the Station Manager or nis designees, |
or nigner levels of management, in accorcance with

i

estaclisnec crocecures anc witn cocumentation of the I

casis for granting tne ceviation. Controls snali ce )
incluced in tre crocecures such tnat excessive |indivicual overtime 90urs nave rot Deen assigned. |
Routine ceviation from the aoove guicelines is not
autnori:e:.

gs
! J
v
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Authori:ed deviations to the working hour guidelines
snall be documented and available for review ey tne
Commission.

h. The Shift Sucervisors and either the Station Manager
or tne Suoerintencent of Operations shall hold a
Senior Reactor Ooerator's license. The Reactor
Operators snall noic a Reactor Coerator's license.

In addition to the requirements of Section 6.2.2, the
following apply:

During SHUTCC'nN or REFUELING, an individual (otner than
tne Tecnnical Advisor) witn a valid R0 (or SRO) license
shall ce present in t'e control room.

During all otner conditions, an individual (other than

:ne Tecnnical Aavisor) with a valid SRO license sna11 be
cresent in tne control room.

Excect for tne Shift Supervisor, tne Shift Crew Composition may
x ce one less than the minimum requirements o' Table 6.2-1 for a

\~') period of time not to exceed 2 nours in orcer to accommodate
unexpected absence of on-cuty snift crew memoers, orovided
immeciate action is ta<en to restore the Shift Crew Comcosition
to within tne minimum recuirements of 'able 6.2-1. This
crovision does not permit any shift crew cosition to be
unmannec upon snift cnange cue to an oncoming shift crewman
ceing late or aosent. This provision also coes not exclude tne

recuirement for an SRO licensec incivicual to ce in tne control
room at all times otner snan tne SnUTDCaN concittons scecified
in Taole 6.2-1.

Curing any absence of tne Shift Suoervisor from tne control
room o Shif t Sucerviser's office ahile tne unit is in PCWER,
LOW POWER or STARTUP, an indivicual (otner tnan tne Tecnnical
Advisor) witn a valid SRO license snall te cesignated to assume
the control room command function. During any aosence of tne
Shift Supervisor #com tne control room or Shift Supervisor's
office wnile tre unit is in SHUTOCWN or REFUELING, an
indivicual with a valic SRO license or RO license snall ce |
cesignate: to assu e tre ::ntrol room co manc fun: tion. |

|
|

f~s |

\ ,
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TABLE 6.2-1 !

MINIMUM SHIFT CREW COMPOSITION
,

f

.--

1 I I ;

| [ Number of Individuals Reouired to Fill Position |
| | During SHUT 00WN or | _ |

| Position | REFUELING f All Other Conditions |

| | 1 |

| SS (SRO) I 1 1 1 i

l l | I i

| SRO | Not Required | 1 1

I l | i .

I RO | 1 1 2 (a) | |
| 1 1 I

I E0 1 1 | 1 |
| | | |
l AT | Not Recuired | 1 !-
I l i I !

| TA (b) i 1 f 1 |

SS - Shift Supervisor with a Senior Reactor Operator's License

O SRO - Indivicual with a Senior Reactor Operator's License
RO - Indivicual witn a Reactor Ooerator's License
EO - Equi:eent Ooerator
AT - Auxiliary Tencer '

TA - Tecnnical Advisor (on 1-nour call)

;

': NOTES TO ACCOMPANY TAELE 6.2-1

a. One of tne two Reactor Ooerators may oe an Ecuioment Ooerater
witn a valid R0 license proviced snat tne staffing requirement
for Ecuioment Ooerators is ceing met by anotner incividual
qualified as an Ecutoment Operator.

D. The Technical Advisor shall be schecuiec as recuired by
Specification 6.2.3.2.e.

.

|
s

,

,

!

|
1
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Technical Advisors

6.2.3 The function, resconsibilities and authority of the
Technical Acvisors snall be as follows:

Function

6.2.3.1 The Tecnnical Advisors snall function to make
objective evaluations of plant conditions and
to advise or assist plant management in
correcting conditions tnat may compromise
safety of ocerations.

Responsibilities

6.2.3.2 Tne Technical Advisors are responsible for:

a. Maximizing pla't safety curing and after
accicents, trans ents, and emergencies by
indecencently assessing Dlant conditions
and by croviding tecnnical assistance to
mitigate anc minimize the effects of such(q incicents and make rec:rmendations to the)

' ' ' Superintendent of Ocerations,

c. Reviewing accormal and emergency
crocecures,

c. Assisting the o:erations staff in a00'ying
the recuirements of the Tecnrical
Scecifications,

d. Provicing evaluation cf Licensee Event
Recorts from 0 ner clants as assignec, anc

e. Tre Tecnnical Acvisor snall te in the
control room within one nour after an
emergency call. Tne Tecnnical Advisors
snali work on a rormal cay work scnecule.
Out will te place: "on call" after normal
ocrking nours.

Autror4 ty

6.2.3.3 Tre Tecnr.ical Advisors shall recort to, and be
cirectly 'esponsible to, the
Tecnri:al/Acriristrative Services Manager. The

(3 Tecrr':al Acvisors shall maintain indecencence(") fro- nor al O'iant ocerations to ce o0jective in
:neir evaluations.
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6.3 UNIT STAFF OUALIFICATIONS

6.3.1 Voon commencement of commercial operation, the staffing
of the plant. shall be in accorcance with American
National Stanchrds Institute (ANSI) N18.1-1971,
"Selection and Training of Personnel for Nuclear Power
Plants."

6.3.2 Each member of the facility staff shall meet or exceed
the minimum cualifications of ANSI N18.1-1971 for-

comparable cosition, except for the Radiation Protection
Manager wno'snall meet or exceed the cualifications of
Regulatory Guide 1.8, Septemoer,1975.

.

| 6.4 TRAINING

6.4.1 A retrai.ning and replacement training program for the ',facility staff shall ce maintainec under the direction
of the Nuclear Training Manager and shall meet or
exceed tne recuirements and recommendations of

'

Section 5.5 of ANSI N18.1-1971 and Accendix "A" of
r~ 10 CFR 55. Compliance with Section 5.5 of '

( ANSI 18.1-1971 shall ce achieved nc later than 6 months-

following commenetment of commercial operation.
,

6.t.2 A training program for tne Fire Brigace shall be
'

maintainec uncer tne cirection of tre Nuclear- Training
Manager anc snall meet or exceec the reputrements of
Section 27 of tne NFPA Coce-1975, except for Fire
Brigade training /crill sessions wnicn snall be neld at
least once per calencar cuarter,

6.4.3 The Technical Acvisors shall nave a cachelor's cegree or
,ecuivalent in a scientific or engineering discipline

witn specific training in olant cesign anc resconse
and analysis of tne plant for transients anc accicents.
An initial training and retraining erogram for the |
Technical Acvisors shall be maintainec uncer the i

direction of the Nuclear Training Manager. The |

Technical Aavisors shall also receive training in plant
cesign and layout, including tne capabilities of
instrumentation anc controls in the centrol room.

i

:

a

l
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6,5 REVIEW AND AUDIT

6.5.1 Plant Operations Review Committee (PORC).

Function

6.5.1.1 The PORC snall function to advise the Manager
of Nuclear rocuction on all matters relatec to
nuclear safety.

Comoosition

6.5.1.2 The PORC shall ce comoosed of the following:

Chairman: Statier Manager
Tecnni:al/ Administrative Services Manager
Succort Services Manager (Radiation Protection

Manager)
Sucerintencent of Ocerations,

Superintencent of Maintenance
Suoerintencent of Nuclear Betterment Engineering
Results Engineering Supervisor,os

! ) Acministrative Shift Suoers sors''
Suoerintencent of Technica' Services Engineering
Nu: lear Training Manager

Alternates

6.5.1.3 An alternate enairman and alternate memoers, if
recuirec, sna11 Oe acocinted in writing by tne
PORC C ha i r.ma n to serve in tne aosence of a
cnairman or a memoer; no-ever, no more tnan two
alternate memoers snell particioate as voting
memoers in PORC activities at any One time.

Meetino recuency

6.5.1.4 The :0RC snall meet at least once per calendar
montn anc as convened oy tne Chairman or nis
cesignate: alternate.

Ouorum

6.5.1.5 A uo mm sna11 consist of tne Cnairman or
alte-rate Cnairman, anc four metters inclucing
alternates.

,n.

N. /
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| Resconsibilities

6.5.1,6 The PORC shall be responsible for:

a. Review of all procedures required by
TecnnMal Saecification 6.8.1, 6.8.2,

1 c.8.3, and 6.8.4 and changes thereto, and
i any other orcoosed procedure or changes to

accroved orocedures as cetermined by the'

Station Manager to affect nuclear safety,

b. Review' of all proposed- tests and
exoeriments that affect nuclear safety,

c. Review of all orocosed changes to the
Tecnnical Specifications.

d. Review of all proposed changes or'

modifications to plant systems or equioment -

that affect nuclear safety. ,

.

'

e. Review of investigattens of all violations
of the Tecnnical Specifications, including
the preparation and forwarding of reports
covering tne evaluation and recommendations
to prevent recurrence to the Manager,
Nuclear Production, anc to the Chairman of

: tne NFSC.

f. Review of all REPORTABLE EVENTS.

g. Review of facility operations to cetect
potential nuclear safety nazards.

,

n. performance of special reviews,
investigations or analyses, anc reports

tnereon as recuested oy tne Chairman of the
NFSC.

i. Review of tne facility Security Plan and |
imolementing procedures.

J. Review of the facility Radiological |
| Emergency Response Plan and implementing
' crocecures.

;
.i

|
i

~_..,-,,,,-..-,.,-,,.-,,_...,-..n.., , , , . , , . - , , - , - . . . . . . , - . , - , , ,.

., , . - . - - - - . - - - - , - - , - - . . . , , _ _ . -
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k. Review of changes to the Process Control
Program, the Off-site Cose Calculation
Manual, and the Radwaste Treatment System.

Authority

6.5.1.7 Ine PORC shall:

a. Function to acvise the Manager, Nuclear
Production, on all matters that affect
nuclear safety.

o. Recommend to the Manager, Nuclear
Production, in writing, approval or
disapproval of items considered uncer
6.5.1.6.a through 6.5.1.6.d above prior to
their implementation, with the exception of
Procedure Deviation Reports.

c. Rencer determinations in writing with
regard to whetner or not each item

(])
/ C0nsicered uncer 6.5.1.6.a througn

6.5.1.6.e aoove constitutes an unreviewed
safety cuestion,

d. Provice written nott'ication witnin 24
n0urs t0 the Vice ; resident, Nuclear
C'oe ra t i on s anc tne Chairmuu of NFSC of
cisagreeTent oetween tne PORC and the
Station Manager; nowever, the Station
Manager snall nave responsioility for
resolution of such disagree-ents pursuant

;

t0 6.1.1 aoove.
|

Records

6.5.1.8 The : CRC snall maintain written minutes of eacn
reetic; that, at a minimum, cocument tne
results of all PORC activities performec uncer
t e resoonsioility orovisions of tne Tecnnical
Soeci'ications. Cooles snali de orovided to
one Yarager. Nuclear Orccuction anc Cnair an of
tae c- St. Vrain NFSC.

rm. ,

K/
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6.5.2 Njelear Facility Safety Committee (NFSC)

Function

6.5.2.1 The NFSC shall collectively have the competence
required to review problems in the following
areas: '

a. Nuclear Power Plant Operations*

'
,

.; b. Nuclear Engineering
'

c. Chemistry and Radiochemistry

d. Metallurgy

e. Instrumentation and Control

f. Raciological Safety '
,

; g. Meenanical and Electrical Engineering

h. Quality Assurance Pract cesi

1. Otner appropriate fields associated with '

3 the unicue enaracteristics of the nuclear'

power plant.

Cce:osition

6.5.2.2 The NFSC shall be ecmoosed of the following:
,

Chairman: As apoointed, see 6.5.2.4
Manager, Nuclear Licensing anc Fuels Division
Manager, Nuclear Procuction Division;

i- Manager, Nuclear Engineering Division
i Manager, <uality Assurance Division

Safety and Security Director
j Consvitants, as recuired and acoointed
j cy the Vice President, Nuclear Ooerations

.i

4

i O
.

!

l
; !

l
: )

- _..._..__._,,.-______.__._.___..___.,.,.,m.- . . . . . , - . _ . . . _ _ . _ . - . , - .- ;
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Alternates

6.5.2.3 Alternate memoers, if recuired, snall ce
accointed in writing by the Vice Presicent,
Nuclear Coerations; nowever, no more tnan *wo

.

alternate memoers snall participate as voting
memoe s in NFSC acti'ities at any one time..

Cnairman

6.5.2.4 The Chairman and Alternate Ct. airman of tne NFSC |
snall De appointed in writing by the Vice
Presicent, Nuclear Operations and snall serve
as memoers of tne NFSC.

Consultants

6.5.2.5 ' Consultants, as recuired, shall ce appointed in
writing oy the Vice President, Nuclear
Operations, to provice expert acvice to tne
NFSC.

n

(v) Meetino Frecuency

5.5.2.6 ine NFSC snall meet at least once per calendar
cuarter curing tne initial year of facility
coeration following fuel icacing and at least
once per 6 montns tnereafter.

Ouorum

6.5.2.7 A cuorum of tne NFSC snali consist of the
Cnairman or his cesignatec alternate anc a
majority of tre NFSC emoers including
alternates. No more tnan a minority of tne i

cuorum snall nave line responsibilities for I
coeration of tre facility. {

1

1

l

|

l

r~~n

{vf
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Review

6.5.2.3 The NFSC snall review:

a. The safety evaluations for safety
significant cnanges to crocedures,
e;uiement, or systems and safety
significant tests or experiments completed
uncer tne orovision of 10 CFR 50.59, to
verify that such actions did not constitute
an unreviewed safety Question,

b. Proposed cnanges to crocecures, equioment,
or systems wnich involve an unreviewed
safety question as cefined in 10 CFR 50.59.

c. Pr0cosed tests or exoeriments which involve
an unreviewec safety question, as cefined
in 10 CFR 50.59.

c. Procosed changes in Tecnnical
Specifications or tnis Coerating License.

(m)
,

e. Violation of acclicatie statutes, coces,'''

regulations, orcers, Technical
Specifications, license -eovirements, or of
internal orocecures or instructions
affecting nuclear safety,

f Significant coerating aonormalities or
ceviations from normal arc exoectec
cerformance of clant equioment tnat affect
nuclear safety.

g. All REPORTAELE EVENTS.

n. All recogni:ed indications of an
unantic'catec deficiency in some csoect of
design or operation of structures, systems,
or components, that affect nuclear safety.

Re:oets an0 meeting minutes o# :ne DORC.'

,

I !

'x._/
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6.5.2.9 The NFSC snall approve:

a. The control rod witnerawal sequence as
recuired by Technical Specification 'C0.

3.1.4 and 0F 5.3.4

b. The calculated base reactivity curve for
use witn eacn cycle as well as any enanges
to tnis data, including the justification
of tne :nange curing the cycle, as
discussed in :ne BASIS for LCO 3.1.7. NPSC
cermission is requirec before reactor
Operations may resume if a reactivity
anomaly of 0.01 delta k is reached.

c. 3rocosed enanges to facility, c erating
procecures and tests or experiments that

are determined to involve an unreviewed
environmental cuestion.

c. Engineering evaluations that identify power
n certu:ations exce:te: curing Xenon
( ) Stacility PHYSICS TEST 3. See scecification'"' 3.10.1.

Audits

6.5.2.10 Au:its of facility a c.t i v i t i e s shall ce
performec uncer tre c gni:ance of tne NFSC.
Tnese audits shall encer: ass:

a. Tne conformance Of facility ::eration to
:rovisions containec witnin :ne Tecnnical
Specifications and a licacie license
::ncitions at least once :er year.

O. The cerformance, training, anc
:uali fi:ations, of the facility staff at
least once cer year.

. The results of actions taren to correct
:sficien:ies ::: u * r i r.g ir facility
9:ui: ent, structures, systems, or retnoc
:f Oceration tna; affect nuclear safety at
' east Once pe" 6 mOntns,

c. Ire cerf 0 r"'a nce Of activities required Dy
(~' tre Lality Assurance Pr: gram, to meet tne
Q) :r'teria of Accencix "B", 10 CFR 50, at

least once er 24 mentns.
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e. The review of the facility Radiological
E ergency Resoonse Plan anc imolementingm

procecures at least every 12 m0nths by
cersons wno have no direct responsibility ,

for implementation of the Plan. I

f. The review of tne facility Security Plan
anc i clementing crececures at least every
12 months Dy indivicuals incecencent of
00th security program management and
:ersonnel who nave direct resDonsibility
for implementation of sne Plan. |

g. Any otner area of facility oceration
consicerec approcriate by tne NFSC.

~ itn resoect to fire crotection:n. n

1. an annual fire protection and loss
prevention inspection and audit
utilizing either cualifiec off-site
licensee personnel or an outsice fire,- s

( ) crotection firm,
LJ

2. a ciennial aucit o' the fire protection

crogram and impleme ting pr0cedures,

3. a triennial fire protection anc loss
crevention irscection arc aucit
utili:ing an cutsice cualified fire
censultant.

i. Tre Off-site Cose Calculation Manual arc
Process Control Or gra- and i clementir;
rotecures at least Orte :er 24 montns.

j. Tne Radiolegical Environmertal Monitoring
Program and one results tnereof at least
cace er 12 montns.

s. Tre cerfor ance of activities recuired by
t e Cuality Assurance Oregram for effluent
arc ea.viron entai ?:nitoring, at least once
e- 12 montns,

f I
\ <

w/'
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Authority

6.5.2.11 The NFSC shall report to and advise tne Vice
President, Nuclear Operations in those areas of
responsieility soecified in 6.5.2.8, 6.5.2.9
and 6.5.2.10.

Records

6.5.2.12 Records of NFSC activities shall be prepared,
aporoved, and distributed as indicated below:

a. Minutes of each NFSC meeting shall be
prepared and forwarded to the Vice |
President, Nuclear Operations within 30
days following each meeting.

c. After oreliminary approval ey the Vice
?"esident, Nuclear Ocerations, the minutes
shall be distributed to all NFSC members
and approved at the next NFSC meeting,

(r) c. Recorts of reviews encompassed by
\/ Section 6.5.2.3 shall te forwarded to the

Vice president, Nuclear Ocerations witnin
30 days fol'owing comoletion of the review,

d. Audit reports encompassed by Section
6.5.2.10 shall ce precared and forwarced to
the Vice President, Nuclear Ooerations and :

to the management positions responsible for |
the areas audited witnin 30 days after !completion of tne audit by tne auditing I

organi:ation. |

|

|

|
|
|

,rx
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6.6 REPORTABLE EVENTS ACTICN

ine following actions snall be taken for REPORTABLE EVENTS:

a. Ine Commission snall be notifiec and a recort suomitted
cursuant to tne reovirements of 10 CFR 50.72 and
10 CFR 50.73, an:

e. Eacn REPORTABLE EVENT 5nall be reviewed by tne PORC and
su0mittec to tne NFSC and Statico Manager.

6.7 SAFETY LIMIT VIOuA7!CNS

If a SAFETY LIMIT is exceecec, as defined in Specifications 2.1

anc 2.2. the following a:tions snall be tactn:

a. In at: r.cance wi tn 10 CFR 50.72, tne NRC Ocarations
Center snall :e notified by telephone as soon as
Oractical an: in all cases w tP19 one nour after thei

violation nas Oeen determined. The Manager, Nuclear
Procu: tion anc :ne Cnairman, 11FSC snali ce notified |

,- x wit' tin 24 nours.
; 2

J
0. A Licensee Event Report snall be creoared in accorcance

witn 10 0:R 50.73.

:. Tne License Event Recort snall :e su mittec to tne
C:mmission in a::orcance with 10 CFR 50.73, an: to tne

CRC, the NFSC, an0 the Manager, Nuclear Production,
nitnin 30 cays after cis::very of tne event.

c. Criti:al o:erati:n of tre unit snali not te resume:
until autneri:e: cy tne Commission.

6.3 RCCECURES AND :RC3R$3'

6.5.1 Written croce:ures shall te estaelt;nec, imolementec and
maintaine: : vering tne activities referencec celow:

a. Ine a:cli:301e crocecures re:0- ence: in Acpendix A
of Safety G. :e 33, Never:er 1972.

:. Refuel 1r; ::erati:ns.

:. Surveilla :e an test a:tivities (ex:ect cost-
maintemaa:e tests) of safety relatec equi ment.

,,,

\ )
-

-
,.

-
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d. Security plan implementation.

e. Raciological Emergency Response Plan implementation. |

f. Fire protection program imolementation.

g. Process Control Program (PCP) implementation.

h. Off-site Oose Calculation Manual (CCCM)
imolementation.

1. Quality Assurance Program for effluent and
environmental monitoring.

J. Fuel surveillance orogram implementation.

k. Personnel raciation protection.

1. Inservice Inspection anc Testing program
isolementation.

6.3.2 Procecures of Soecification 6.3.1, and cnanges tnereto,
. '

(sL ')
snall oe reviewed oy the PORC, or a succommittee
nereof, anc approved oy the a:orooriate management

crice to implementation. Pr0cecures snall be reviewed
cericcically as set forth in Admintstrative Procecures.

The cost taintenance test orogram for safety related
ecutoment shall oe reviewec ey DORC.

Security Plan crocecures, anc cnanges :nereto, snall De
revienec cy tne DORC, or a succommittee :nereof, and
accroved oy :ne cesignatec Diant Security Officer orier
to implementation.

!
,< 3 )
( ) 1

'q,i

l

!
*
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6.4 Temporary changes to procedures of 6.8.1 above may be.

.s proviced:

a e intent of the original procedure is not altered,'

The change _is approved by two members of the plant
management . staff,.at least .one of whom holds a
Senior Reactor Ooerator's License, and

c. The change is documented, reviewed by the PORC, or a
subcommittee thereof, and approved by the
appropriate management within 14 days of
implementation.

6.8.4 The following programs shall be established,
imolementec, anc maintained:

a. :n-Plant Radiation Monitoring

A or gram which will ensure the cap 3bility to
accu ate'y determine the airoorne iodine
concent:ation in reactor building areas _under

[m$ accicent conditions. This program shall include tne
following:

1. Training of personnel,

2. Procecures for monitoring, anc

3. provisions 'for maintenance of samoling and'
analysis equioment.

c. Seconcary Water Chemistry

A- program for monitoring of seconcary water
chemistry to inhibit steam generator tube
degracation. This-or: gram snall include:

1. Icentification of a samolir.g schedule for the
critical variables anc control ceints for tnese
variables,

2. Icentification of the crocedures used to
measure tne values of tne critical variables,

3. Icenification of process sampling points,
including monitoring the discrarge of the
concensate oumos fc' e,idence of concenser ',-

( leakage,
.

-,e. ~+,-w 1 ,-e y-.--~e .-.-,e ,- 1 =- .* wy .---e,,,- -, .,,.-#,~er=- e-,-., .
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4. Procedures for~the recording and management of

data,

5. Procedures defining corrective actions for all
off-control point chemistry conditions, and

6. A orocedure identifying (a) the authority
responsible for the interpretation of the data,
and (b) the secuence and timing of
administrative events required to initiate
corrective action.

c. Post-Accident Samoling

A progra.T. wnich will ensure the capability to obtain
and. analyze reactor coolant, radioactive iodines and
particulates in olant gaseous effluents, and reactor
building atmosphere samoles under accident
conditions. The program shall- include the
following:

1. Training of personnel,

2. Procedures for sampling anc analysis, and

3. Provisions for maintenance of sampling and
analysis eouipment.

'

1

|

.

O
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6.9 REPORTING REQUIREMENTS

6.9.1 Routine Reoorts
|

In addition to the applicable reporting requirements of
Title 10, Code of Federal Regulations, the following
identified reports shall be submitted to the Regional
Administrator of the Regional Of fice unless otherwise
noted.

Startup Reoort

6.9.1.1 a. A summary report of plant startup and power
escalatior, testing shall be submitted
following (1) receipt of an Operating
Licease, (2) amenament to the License
involving a planned increase in powe*
level, (3) installation of fuel that has a
different design or has been manufactured
by a different fuel supplier, and
(4) modifications .that may have

n significantly altered'tne nuclear, thermal,
() or h draulic performance of the plant./

b. The report shall address each of the tests
identified in the FSAR and shall in general
inuluce a description of the measured
values of the operating conditions or
characteristics obtained during the test
program and a comparison of these values
with design predictions and specifications.
Any corrective actions tnat were required
'to obtain satisfactory operation shall also
be described. Any additional specific
details recuired in license conditions
based on other commitments shall be
in:luded in this report.



_- -.

Amendment No'
Page 6-24 DRAFT

MAY 2 51988-
ADMINISTRATIVE CONTROLS

).
%/

,

c. The final'Startuo Reoort shall be submitted
within 90 days following completion of' tne
startuo test program. !

Annual Recorts and Summary

6.9.1.2 Annual reports covering tne activities of the
unit for the crevious calendar year shall be
submitted as described below. Reports required
on an annual basis shall include:

a. Annual Occupational Exposure Reoort |

A tabulation on an annual basis of the
numoer of station, utility, and other
personnel (including contractors) receiving
exoosures greater than 100 mrem / year and

,

tneir associated man-rem exposure according
to work'and' job functions *, e.g., . reactor
operations and surveillance, in-service.
inspection, routine maintenance, . special
maintenance (describe maintenance), waste

(gj processing, and refueling shall be
submitted .by March 31 of each year. The
dose assignment to vari 0us duty functions
may oe estimates based on occket dosimeter,
TLD, or film cadge measurements. Small
exoosures totaling less tnaa 20% of tne
individual total-dose need not be accounted

~

for. In tre aggregate, at least 80'.' of the
whole body dose receivec from external
sources snail be assigned to specific major
work functions.

* This tabulation sucolements the recuirements of 10 CFR 20.407

Iv

- .. .. - , - - . . . . . .- _.. - .- - . . . . - .
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b. Annual Primary Coolant Activity Reoort |

The results of specific activity analyses
in which tne primary coolant exceeded the

_

limits of Specification 3.4.2 shall be |
suomitted by March 31 of each year. The
following information shall be included:
(1) Reactor power history starting 48 hours
prior to the first sample in which the
lim;t was exceedea (in graphic and tabular
format); (2) Results of the last isotopic
analysis for radioiodine performed prior to
exceeding the limit, results of analysis
wnile limit was exceeded and results of one
analysis after the radiciodine activity was
reduced to less than limit. Each result
snould include date and time of sampling
and the radiciodine concentrations; (3)
Clean-up flow history starting 48 hours
"wrior to the first samole in which the
limit was exceeded; (4) Graph of the I-131
concentration (uCi/gm) and one other.

radiciodine isotope cencentration (uCi/gm)3' ,

as a function of time for the duration of
tne specific activity above the steady-
state level; and (5) The time duration when
tne specific activity of the primary
coolant exceeded the radiciodine limit.

c. Annual Radiolocical Environmental |Monitorine Recort

A report on the Radiological Environmental
Monitoring Program for tne previous
calendar year shall be suomitted to the
Regional Acministrator of the Nuclear
Regulatory Commission Regional Office (with
a copy tc~the Director, Office of Nuclear
Reactor Regulation) cy May 1 of each year.

|

1

O

;

i
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The Annual Radiological Envi ronmental
Monitoring Reports shall include summaries,
interpretations, and an analysis of trends
of the results of the radiological '

environmental monitoring actirities for the
recort period, including a comparison with
pre-operational studies, operational
controls (as appropriate) and previous
environmental monitoring reports, and an -
assessment of the observed impacts of the
plant operation on the environment. The
recorts snall also include the results of
land-use censuses required by Specification
ELC0 8.2.1. If harmful effects or evidence
of irreversible damage are detected by the
monitoring, the report shall provide an
analyses of the problem and a planned
course of action to alleviate the problem.

The Annual Radiological Environmental
Monitoring Reports shall include the-
results of analysis of all radiological
environmental samples and of all\
measurements taken during the period
pursuant to the Table and Figures in the
00CM, as well as summarized and tabulated
results of tnese analyses and measurements
in the format of the table in the
Radiological Assessment Branch Technical |

Position, Revision 1, November. 1979. In
the event that some indivicual results are
not available for inclusion with the
reoort, the recort shall be submitted
noting ano exclaining tne reasons for tne
missing results. The missing data shall b:
submitted as soon as possible in a
supolementary Report.

)

n)g
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The reports shall also include the
following: A summary description of the
Radiological Environmental Monitoring
Program; at- least two legible maps'
covering all sampling locations keyed to a
table giving distances and directions from
the center line of the reactor; tne results

of licensee participation in the
interlacoratory comparison program; and
discuss.on of all' analyses in- which the
lower limits of detection required by
Table 8.2-2 were not acnievable.

If the . Radiological Environmental
Monitoring Program is not being conducted
as specified in Table 8.2-1, in lieu of a
Licensee Event Report, a cescription of the
reasons the program was not conducted as
reqcired and the plan for preventing
recurrence shall be prepared and submitted
to the Commission in the Annual
Radiological Envi ror. mental Monitoring

) Report.

d. Annual Diesel Generator Reliability Recoy

An annual data recort on Standby Diesel
Generator reliaoility snall be suomitted to
the Commission in a manner consistent with
Regulatory Guide 1.108 cosition C.3.a prior
to Maren 1 of eacn year.

* One map shall cover stations near the SITE 80UNDARY; a second
shall include tne more distant stations.

. - . - - . . , . .- . . - . . -
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Semi-Annual Radioactive Effluent Release Report

6.9.1.3 Routine Radioactive Effluent' Release Reoorts
'

covering the operation of the unit during the
previous 6 months of operation shall be
suomitted within 60 days after January 1 and
July 1 of eacn year.

The Radioactive Effluent Release Reports shall
include a summary of the quartities of
racioactive liquid and gaseous ef fluents and
solid waste released from the unit as outlined
in Regulatory Guide 1.21, "Measuring,
Evaluating, and Reoorting Radioactivity in
Solic Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Effluents from
1,ignt-Water-Cooled Nuclear Power Plants,"
Revision 1, June, 1974, with data summarized on
a quarterly basis following the- format of
Aooendix B thereof.

The Radioactive Effluent Release Report

O' submitted oy March 1 ,of eacn year shall include
a summary assessment for tne previous calendar

q year of the radiation coses due to the
radioactive l_ i q u i d and gaseous effluents

;released from the unit or station during the '

orevious calendar year, and snall also include
an assessment of the radiation doses from
radioactive liouid and gaseous effluents to |

MEMBERS OF THE PUBLIC due to tneir activities
inside the SITE BOUNDARY (Figure 5.1-1) during - |
tne report period. All assumotions used in
making tnese assessments (i.e., specific 1

activity, exoosure time, and location) shall be
included in these reports. Tne meteorological
conditions concurrent with the time of release
of radioactive materials in gaseous effluents )(as determined by samoling frequency and - l

measurement) shall be used for cetermining tne j
gaseous pathway coses. (Conservative |acoroximate metnods are acceptable). The '

assessment of radiation coses snall oe
cerformed in accordance with the Off site Dose
Calculation Manual (00CM),

O

4

w w+-- - - ~ , - - , - ~ , ,,,e ,,-w-- ~,~,,,r -m- --,. - - - - -



Amendment No. DRAFT
Page 6-29

'

MAY 2 5 MM
,

ADMINISTRATIVE CONTROLS

'N

The Radioactive Effluent Release Report
submitted by March 1 for the previous calendar
year shall also include an assessment of
radiation doses to the likely most exposed
MEMBER OF THE PUBLIC from reactor releases
(including coses from. primary effluent cathways
and direct radiation) for the previous calendar
year to show conformance with 40 CFR 190,
Environmental Radiation Protection Standards
for Nuclear Power Operation. Acceptable
methods for calculating thl. dose contribution
from liquid and. gaseous effluents are given in
Regulatory Guide 1.109, Revision 1,
Octo er, 1977.

The Radioactive Effluent Release Reports shall
,incluce tne following information for each
class of solid waste as defined by 10CFR61
shipped off-site during the report period:

a. Container volume,

b. Total curie cuantity ( speci fy whether
determined by measurement or estimate),

c. Princioal radionuclices (specify whether
cetermined by measurement or estimate),

d. Source of waste and orocessing employed
(e.g., dewatered spent resin, comoacted dry
waste, evaporator cottoms),

e. Type of container (e.g., LSA, Type A,
Type B, large quantity), anc

f Solidification agent or aosorcent (e.g.,
cement, urea formaldenyde).

Tne Radioactive Effluent Release Reports shall
!include a list and cescription of unplanned
|

releases from tne site to unrestricted areas of |racicactive materials in gaseous and liquid
effluents mace curing tne recorting period.

rv

1
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The Radioactive Effluent Release Reports shall
include any changes made during the reporting
oeriod to the PROCESS CONTROL PROGRAM and the
OFF-SITE 00SE CALCULATION MANUAL, pursuant to
Soecifications 6.13 and 6.14, respectively, as
well as any major enange to Liquid, Gaseous, or
Solid Radwaste Treatment Systems pursuant to
Soecification 6.15. They shall also include a
listing of new locations for dose calculations
and/or environmental monitoring identified by
the Land Use Census pursuant to Specification
ELC0 8.2.1.

The Radioactive Effluent Release Reports shall |
also include the following: 'An explanation as
to why the inoperability of. liquid or gaseous
effluent monitoring instrumentation was not
corrected within the time specified in
Soecification ELCO 8.1.2 or ELCO 8.1.1,
respectively; and description of the events
leading to liquid hold-up tanks or gas storage
tanks exceeding the limits of Specification |

-

t ELCO 8.1.2 or ELCO 8.1.1, respectively. l

Monthly Doeratino Report

e.9.1.4 A routine Monthly Operating Report covering the |
operation of the plant during the previous i

month shall be submitted prior to the fifteenth !
calendar day of the following month. Submittal l

snall be to the U S. Nuclear Regulatory
Commission, ATTN: Occument Control Oesk,
Washington, O. C. 20555, with a copy to the
aporopriate NRC Regional Administrator.

|

Each Monthly Coerating Report snall include:
|

a. A narrative summary of operating experience
curing the recort period relating to safe
operation of the facility, including major
safety-related maintenance.

i

b. Reoort of any single release of
radioactivity or radiation exoosure which

accounts for more than 10% of the allowable
annual values,

c. Indications of failed fuel resulting from_) - IRRADIATED FUEL examinations, completed
during the report period.
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d. The monthly statistical information

contained in Reguistory Guide 1.16.
Soecial Reoorts

6.9.2 Special Reports shall be submitted to the NRC Regional
Administrator within tne time period specified for each
report.

6.9.3 Non-Routine Radiolocical Reports

a. Radioactive Gaseous Effluent

1. If the calculated dose from the release of
gaseous e f fluents pursuant to ESR 8.1.1.1
exceeds any of the limits in ELCO 8.1.1.h, in
lieu of a Licensee Event Report, a Special
Report that identifies tne cause(s) for
exceeding the limit and defines the corrective
actions that have been taken to reduce the
releases and the proposed corrective actions to
be taken to ensure that subsequent releases
will be in compliance with the above limits,O will be prepared and submitted to theV Commission within 30 days.

2. If gaseous waste is discharged without
treatment and in excess of ne limits, in lieu
of a Licensee Event Report, a Soecial Reoort
that includes the following information shall
be prepared and submitted to tne Commission
within 30 cays:

a) Explanation of wny gaseous racwaste was
oeing discharged witnout treatment,
identification of any inocerable ecutoment
or suosystems, and the reason for the
inoperability.

b) Action (s) taken to restore tne inoperable ;
equipment to operaole status, and i

c) Summary descriotion of action (s) taken to
orevent a recurrence.

|

O

:
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b. Radioactive Liquid Effluent

1. If the- calculated dose from the release of
radioactive materials in liquid effluents
pursuant to' ESR 8.1.2.e exceeds any of the-
limits specified in ELC0 8.1.2.g, in lieu of a
Licensee Event Report, a Special Report that
identifies the cause(s) for exceeding the
l imi t( s ) and defines the corrective actions
that have been taken to reduce the releases and
the proposed Corrective actions to be taken to
assure tnat subsequent . releases will be in
compliance with the above limits will be
prepared and submitted to the Commission within
30 days.

2. If radioactive liquid waste is discharged
without treatment oursuant to ELCO 8.1.2.h, and
in excess of the limits, in lieu of a Licensee
Event Reoort, a Soecial Reoort that includes
tne following information shall be preoared and
suctritted to the Commission within 30 days:

a) Explanation of why licuid radwaste was
being discharged without treatment,
identification of any inoperable equipment
or suosystems, and tne reason for the
inoceracility,

b) Action (s) taken to restore the inoperable
equipment to OPERABLE status, and

c) Summary description of action (s) taken to
prevent a recurrence.

O

. . . -_ . - -. . - - - .
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c. Radioactive Effluents - Total Dose

If the limits of ELCO 8.1.5.a have been exceeded, in |

lieu of a Licensee Event Report, a Special Report
that defines tne corrective action to be taken to
reduce subsequent releases to prevent recurrence of
exceeding the above limits and includes the schedule
for achieving conformance with the above limits

' shall be prepared and suomitted to the Commission
within 30 days. This Special Report, as defined in
10 CFR 20.405c, shall include an analysis that
estimates '.he radiation exposure (dose) to a MEMBER
OF THE PUBLIC from uranium fuel cycle sources,
including til effluent pathways and direct
radiation, for the calendar year that includes the
release (s) coverec by this report. It snall also
cescriba levels of radiation and concentrations of
radioactive material involved, and the cause of the
exposure levels or concentrations. If the estimated
dose (s) exceeds the above limits, and if the release
condition resulting in violation of 40 CFR 190 has

/7 not airaacy been corrected, the Soecial Report shall

include a recuest for a variance in accordance with
the provisions of 40 CFR 190. Submittal of the;
Report is considerec a timely request, and a-

variance is granted until staff action on the
request is conolete.

O
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d. Radiological Environmental Monitoring

If the level of radioactivity as a result of plant
effluents in an environmental ^ sample medium at a
specified location exceeds the reporting levels of
Table 8.2-3 of ELCO 8.2.1, when averaged over any
calendar quarter, in lieu of a Licensee Event'
Report, pursuant to'Soecification ELCO 8.- 2.1. c , a-

Soecial Reoort that identifies the cause(s) for
exceeding the limit (s) and defines the . corrective
actions to be taken to reduce radioactive effluents
such that the potential annual-dose to a MEMBER OF
THE PUBLIC is less than the calendar year limits of
Specifications ELC0 8.1.1.h and ELCO 8.1.2 9 will be
prepared. and submitted to the Commission within 30
days. Wnen more than one of the radionuclides. in
Table 8.2-3~ are detected in the sampling medium,
this' report shall be submitted if:

Concentration (1) Concentration (2)
Reporting Level (1) + Reporting Level (2) + .. 3 1.0

O When radionuclices other than those.in Table 8.2-3
are detected and are the result of plant effluents,
a Special Recort shall be submitted if the potential |
annual cose to a MEMBER-OF THE PUBLIC is eoual to or
greater tnan tne calendar year . limits of
Soecifications ELCO 8.1.1.1 and ELC0 8.1.2.g. This
Special Reoort is not recuired if the measured level |
of radioactivity was not tne. result of plant
effluents; however, in such an event, the condition
shall be reported and cescribed in tne Annual
Radiological Environmental Monitoring Report. <

6.10 RECORD RETENTION

In addition to t'e applicable record retention reavirements ofr
Title 10, Code of Feceral Regulation, the followie) recordsshall be retained for at least tne minimum period indicated.

|

O
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6.10.1 The following records shall be retained for at least
five years:

a. Records and logs of facility operation covering time
interval at each power level,

b. Records and logs of orincipal maintenance
activities, inspections, repair and replacement of
principal items of equipment related to nuclear
safety,

c. All REPCRTABLE EVENTS,

d. Records of surveillance activities, inspections and
calibrations required by these Technical
Specifications,

e. Records of changes made to the procedures required
by Specification 6.8.1,

f. Records of sealed source leak tests and results,

g. Records of annual physical inventory of all source
\ material of record, and

h. Annual Peteorological Data Summary An annual-

summary of nourly meteorological data collected over
the previous year shall be maintained for 5 years.
This annual summary may be either in the form of an
hour-by hour listing or magnetic tape of wind speed,
wind direction, atmospneric stability, and
precipitation (if measured), or in the form of joint
frequency distributions of winc sneed, wind
direction and atmospneric stability.

6.10.2 The following recorcs shall be retained for the duration
of the FSV #1 Operating License.

! a. Record and drawing changes reflecting facility
design modifications mace to systems and ecuipment
cescribed in the FSAR,

b. Records of new and IRRADIATED FUEL inventory, fuel
transfers and assembly ournup histories,

c. Records of radioactive shipments,

r''g d. Records of facility radiation and contamination
\q1 surveys,

., . , . .- - . . - . - ~ . - . - - . - - , -- - .- -- .
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e. Records of radiation exposure for all individuals
entering radiation control areas,-

f. Records of gaseous and 1.iquid radioactive material
released to the environs,

g. Records of transients or operational cycles for

those facility components identified in Table 5.6-1,

h. Records of training and qualification for current
members of the plant staff,

i. Recorcs of In-service Inspections performed pursuant
to these Technical Specifications,

J. Records of Quality Assurance activities required by
the QA Manual,

k. Records of reviews performed for changes made to
procedures or equioment or reviews of tests and
experiments pursuant to 10 CFR 50.59,

'

l. Records of meetings of the PORC and the NFSC,

m. Records of the service lives of all snubbers
(recuired by Specification 3.7.10) including the
date at which tne service life commences and
associated installation anc maintenance-records,

n. Records of secondary water sampling and water
quality,

o. Records of reactor tests and exoeriments,

p. Records for Environmental Qualification whicn are ,

covered uncer provisions of 10 CFR 50.49 "Ecuipment
Qualification of Electrical Equipment Imoortant to
Safety for Nuclear Power Plants", and

q. Records and logs pertaining to the environmental
monitoring program including baseline cata from the
ore-coerational environmental monitoring programs
(octn raciological anc non-radiological).

bo
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,6.11 RADIATION PROTECTION PROGRAM

Procedures for personnel radiation protection shall be prepared
consistent with the requirements of 10 CFR 20 and shall be
approved, maintained and adhered to for all operations
involving personnel radiation exposure.

Respiratory protectiv) equipment shall be provided in
accordance with 10 CFR 23.103.

6.12 HIGH RADIATION AREA

6.12.1 Pursuant to paragraph 20.203(c)(5) of 10- CFR 20, in lieu
|

of the "cont *ol device" or "alarm signal" required by
paragraph 20.203(c), each high radiation area, as
defined in 10 CFR Part 20, in which the intensity of
radiation is greater tnan 100 mR/h but equal to or less

than 1000 mR/h at 45 cm (18 in.) from the radiation
source or from any surface wnich the radiation
penetrates shall be barricaded and conspicuously posted
as a high radiation area and entrance thereto shall be
controlled by requiring issuance of a Radiation Workfs

I I Permit (RWP). Individuals cualified in radiation
protection procedures (e.g.. Health Physics personnel)
or personnel continuously escortec cy sucn individuals
may be exempt from the RWP issuance requirement during
tne performance of tneir assigned duties in high
radiation areas with exoosure rates equal to or less
than 1000 mR/h, provided they are otnerwise following
clant radiation protection proceJures for . entry into
such high radiation areas. Any individual or group of
individuals permitted to enter sucn areas shall be
orovided with or accompanied by one or more of the
following:

a. A radiation monitoring device wnien continuously
indicates tne radiation dose rate in tne a'ea, or

b. A radiation monitoring device wnien continuously
integrates the radiation cose rate in the area and
alarms wnen a oreset integrated dose is received.
Entry into sucn areas witn tnis nonitoring cevice
may oe mace after tne cose rate level in the area
nas been establisned anc oersonnel have oeen made
knowlecgeable of them, or

... . .- . . . . . _
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c. A health physics qualified individual (i.e.,
cualified in radiation protection procedures) with a
radiation dose rate monitoring device who is
responsible for providing positive control over the
activities within the area and shall- perform
periodic radiation surveillance at the frequency
specified by the facility Health Physics staff in
the RWP.

6.12.2 In addition to the reovirements of 6.12.1, areas
accessible to personnel with radiation levels greater

than 1000 mR/h at 45 cm (18 in.) from the radiation
source or from any surface which the radiation
penetrates snall be provided with locked enclosures to
prevent unauthorized entry, and the keys shall be
maintained under the administrative control of the Shift
Suoerviso.r on duty and/or healtn physics supervision.

Enclosures shall remain locked except curing periods of
access by personnel under in aporoved RWP which shall
specify the dose rate leveis in the immediate work area
and the maximum allowable stay time for individuals in
that area. In lieu of the stay time specification ofs

,) the RWP, direct or remote (such as use of closed circuit
'

TV cameras) continuous surveillance may be made by
"

personnel cualified in radiation protection procedures
to provide cositive exposure control over the activities
within the area.

For individual areas accessible to personnel with
!

radiation levels of greater tnan 1000 mR/h that are !
located within large areas, wnere no enclosure exists i

for purposes of locking, and no enclosure can be
reasonably constructed around the individual areas, then
that area shall be roced off, consoicuously costed and a
flashing light shall De activated as a warning device.

OO
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6.13 PROCESS CONTROL PROGRAM (PCP)

6.13.1 The PCP shall be approved by the Commission prior to-

implementation.

6.13.2 Licensee-initiated changes to the PCP:

a. Shall be submitted to the Commission in the
Semiannual Radioactive Effluent Release Report for
the period in wnich the change (s) was'made. This
submittal shall contain:

1. Sufficiently detailed information to totally
support tne rationale for the change without
benefit of additional or supplemental
information;

2. 'A determination that the enange did not reduce
the overall conformance of the solidified waste
product to existing criteria for solid wastes;
and

s
3. Documentation of the fact that the change has

been reviewed and found acceptable by the PORC.

b. Shall become effective upon review and acceptance by
tne PORC.

6.14 0FF-SITE COSE CALCULATION MANUAL (CDCM)

6.14.1 The OCCM shall be approved by the Commission prior to
imolementation.

6.14.2 Licensee-initiated changes to the OCCM:

a. Shall ce submitted to the Commission in the
Semiannual Radioactive Effluent Release Report for
the period in wnich the change (s) was made
effectivs This submittal shall contain:

1. Sufficiently detailed information to totally
succort tne rationale for the change without
cenefit of additional or supolemental
information. Information submitted snould
Consist of a cacKage of those pages of the 00CM
to ce enanged with eacn page numcered, dated
anc containing the revision number, together
witn approcriate analyses or evaluations' justifying ne enange(s);

.
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2. A determination that the change will not reduce
the . accuracy or reliability of -dose
calculations or setpoint determinations; and

3. Documentation of the fact that the change has
been reviewed and found acceptaole by the PORC.

b. Shall become effective upon review and acceptance by
the PORC.

6.15 MAJOR CHANGES TO LIOUIO, GASEOUS. AND SOLIO RADWASTE TREATMENT
SYSTEMS

6.15.1 Licensee-initiated maior changes to the Radw+ste
Treatment Systems (liquid, gaseous, and solid):

a. Shall be reported to the Commission in the
Semiannual Radioactive Effluent Release Report for
the period in which the evaluation was reviewed by
the PORC. The discussion of each change shall
contain:

1. A summary of the evaluation that led to the
determination that the cnange could be made in
accordance with 10 CFR 50.59;

2. Sufficient detailed information to totally
support the reason for tne change without
eenefit of additional or supplemental
information;

3. A detailed descriotion of tne equipment,
components, and processes involved and the
interfaces witn otner plant systems;

4. An evaluation of the change, which shows the
precicted releases of radioactive materials in
liauid and gaseous effluents and/or cuantity of
solid waste that differ from tnose creviously
predicted in the license acclication and
amencments tnereto;

5. An evaluation of tne enange, wnich shows the
excected maximum exoosures to a MEMBER OF THE
PUBLIC. in tne UNRESTRICTED AREA and to the
general copulation that differ from those
previously estimated in tne license application
and amencments tnereto;

6. A comoarison of the predicted releases of
radioactive materials, in licuid and gaseous

. _ _ _ _ _ _ _ , _ ._ _ ._
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effluents and in solid waste, to the actual
releases for the period prior to when the
change is to be made;

7. An estimate of the exposure to plant operating
personnel as a result of the change; and

8. Documentation of the fact that the change was
reviewed and found acceptable by the PORC.

b. Shall become effective upon review and acceptance by
the PORC.

6.16 FUEL SURVEILLANCE PROGRAM

The Fuel Surveillance Program and any changes to the Program
shall be approved by tne Commission prior to implementation.
This Program shall include provisions tc submit results of the
Fuel Surveillance Program examinations tc the Commission in a
timely fashion.

6.17 ENVIRONMENTAL QUALIFICATIONb
V a. By no later tnan June 30. 1932. all safety-related

electrical eouioment in the facili y shall be cualified
in accordance with the provisions of: Division of
Coerating Reactors "Guidelines for Evaluating
Environmental Qualification of Class IE Electrical
Eautoment in Operating Reactors" (00R Guidelines; or, <

NUREG-0588 "Interim Staff Position on Environmental |Qualification of Safety-Related Electrical Equipment", q
Decemoer 1979, to the extent aoolicaDie to a gas cooled ;

reactor. Cocies of these documents are attached to l
Order for Modification, of License No. OPR-34 dated |
October 27, 1980,

1

O
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b. By no later than December 1, 1980, complete and

auditible records must be available and maintained at a
central location which describe the environmental
qualification' method used fo~r all safety-related

electrical equipment in sufficient detail to document
the degree of compliance with the 00R Guidelines or
NUREG-0588, to the extent acolicable to a gas cooled
reactor. Thereafter, such records should be updated and
maintained current as equipment is replaced, furtner
tested, or otnerwise further qualified.

6.18 INSERVICE INSPECTION AND TESTING PROGRAM

a. The Inservice Inspection and Testing Program shall be
developed by PSC and approved by the Commission prior to
implementation. This program will be implemented prior
to plant operation in the POWER MODE after the fifth
refueling outage.

b. Proposed changes to the Inservice Inspection and Testing
Program shall be evaluated per the criteria of
10 CFR 50.59. Prooosed changes involving an unreviewed

O$ safety question shall be suomitted to the Commission for
approval prior to implementation. rocosed changes not

^

involving an unreviewed safety ouestion may be
imolemented sitnout prior Commission aporoval, but all
sucn enanges snail be reported to the Commission in the
annual 10 CFR 50.59 summary report.

c. The Inservice Inspection and Testing Program shall be
cased on tne applicable portions of ASME Boiler and
Pressure Vessel Coce Section XI, Divisions 1 or 2 as
appropriate, for inspection and testing requirements,
metnodology, and acceptance criteria.

i

I
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The RADIOLOGICAL and ENVIRONMENTAL Technical Specifications (Chapter
8.0 of the existing Technical Specifications) are not included -i n

O'* this submittal. Section 8.0 is not being revised under the present
scope of the Technical Specification Upgrade Program.
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P-88184
Attachment 2

.g

TECHNICAL SPECIFICATION UPGRADE PROGRAM

JUSTIFICATION OF CHANGES FROM PREVIOUS SUBMITTALS

This attachment provides PSC's justification for the changes that
have been made to the draf t upgraded Technical Specifications since
previously docketed submittals.

In Attachment 1, the revised Final Draft specifications have been
margin-marked to identify recent changes. _ Spelling corrections,
punctuation . changes, capitalization of defined terms, and minor
grammar corrections are not margin-marked, but all other revisions
have been identified. In the Justifications, changes that are clear
and of relat'vely minor consequence are not described and the reason
for these changes is briefly described (editorial, clarification,
correction,etc).

The previously docketed submittals cited in this attachment include
the following:

PSC letter, Brey to Berkow, dated 2/20/87 (P-87063), Attachment 1

PSC letter, Brey to Calvo, dated 12/23/87 (P-87441), Attachments
1 and 2

PSC letter, Brey to Calvo, dated 2/2/88 (P-88045), Attachment 3

PSC letter, Brey to Calvo, dated 3/8/88 (P-88082), Attachment 3 I

l
PSC letter, Brey to Calvo, dated 2/8/88 (P-88025) ~

PSC letter, Brey to Calvo, dated 3/22/88 (P-88062)

i
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SECTION 1.0, DEFINITIONS'

Last docketen submittal: Pages 1, 5, 7.-- P-87441
,

Table 1.1 -- P-88045
Remainder -- P-87063

Char.gcs and Justifications: |

Definition 1.5 - editorial
Definition 1.9 - editorial'
Definition 1.12 - clarification
Definition 1.16 - revised to more correctly reflect the way

beta and gamma energies per disintegration
are accounted for in the FSV E-BAR calculations.
Also added clarifications for consistency
with LCO 3.4.2

Definition 1.18 - editorial
Definition 1,29 - simplification, per discussion with NRC
Definition 1.30 - clarification y
Definition 1.31 - clarification

)Definition 1.32 - editorial i

Definition 1.33 - editorial j
Definition 1.38 - reference correction 1

Table 1.1, Note 0 - As discussed with the NRC during a meeting on
March 15 and 16, 1988, the # note applicability was changed to
the RMS "Off" position and the @ note applicability was changed {to the ISS "Low Power" position, as these are the only cases

Jwhere they are needed. Also, the @ note was revised to allow ;

power increases to 40% for surveillance or otner testing, without !
it being considered a Mode change. This is required to provide {operating flexibility and margin above the setpoints of many of

]the PPS channels while necessary testing is being performed.

Table 1.2 - Revised 'R' interval to "At least once per 18 months"-
for simplification and clarity for scheduling purposes. The
intent is consistent with tr.e previous 'not to exceed 18 months",
except that it is clearer that the requirements of 4.0.2 apply.

.

'

This change is consistent with STS.

-2-
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SECTION 2.0, SAFETY LIMITS

Last docketed submittal: Section2.2.1--P-8802SandP-87d63
Remainder -- P-87063 (

Changes and Justifications:

These Specifications were revised in a conservativeSL 2.1.1 -

direction to more accurately reflect the concern for fuel kernel
migration and in a manner that is consistent with the way PSC has
been implementing the requirement.

The concern addressed in this revision can most easily be
| understood by.looking at the curve. originally presented as Figure

2.1.1-1, the Core Safety Limit. This curve shows integrated
operating time limits for various power. to flow ratios, .for
example, 2 minutes at P/F of 2.5 and 100 hours at P/F of 1.17.

~

The previous draft Specifications would have allowed 2' minutes at
P/F 2.5 and 100 hours at P/F of 1.17. Further review reveals
that this~ is not the intent. Either condition by itself could
result in undesirable fuel kernel migration.

I The intent of the Safety Limit, as reflected in the revised
draft, is to limit power-to-flow transients so that their
cumulative effect does - not exceed the effect of any single

| transient that exceeds the curve of Figure 2.1.1-1 (previous
'

draft). For each transient, the fraction of the allowable
operating time is determined All of the transient fractions are

| then summed and limited to a total of 1.0.

LSSS 2.2.1 - Added ACTION b to allow 12 hours to adjust the
setpoint of the Linear Channel - High Neutron Flux' channel if

required by a power level change. The detector decalibration
curve, Figure 2.2.1-1, identifies different setpoints for
different power levels. In the event of an unplanned power
reduction from 80% to 65'., for example, a setpoint adjustment- is
required and 12 hours is allowed to make this change before
considering the channels inoperable.

SL BASIS, page 2-12 - Editorial. |
|

SL BASIS, page 2-15 - Added relief setpoint clarification. '

SL BASIS, page 2-16 - Added relief device setpoint clarifications. i

\.

i
1
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SECTION'3/4.0, APPLICABILITY

Last docketed submittal: Section 3.0.5 -- P-88045
Remainder -- P-87063-

Changes and Justificatiens:

3.0.3 As discussed during the March 15/16, 1988 meetings,-

_

changed requirement to be in at least LOW POWER in the first 12
hours vs. in STARTUP. This revision is discussed in the BASIS
for 3.0.3, as defining an orderly shutdown at FSV. Reducing
power to below 30% in 12 hours minimizes transient effects on the
steam generators during boilout and allows for orderly re-
orificing of core flows.

3.0.4 - As discussed during .the March 15/16, 1988 meetings, this
specification was revised per Generic Letter 87-09.

1

3.0.5 - Revised for clarity in describing how the CALCULATED BULK
CORE COOLING concept is used to determine the applicability of ;

various requirements. Also revised to clarify the calculational |

methodology.
!

4.0.3 - Revised per Generic Letter 87-09. )
4.0.4 - Revised per Generic Letter 87-09.

4.0.5.a - Revised to delete ISIT Program Plan implementation
information, as this is addressed in Specification 6.18.

BASIS page 3/4 0-7 - Revised per Generic Letter 87-09.
|

BASIS page 3/4 0-8 - Added per Generic Letter 87-09.
1

BASIS page 3/4 0-9 - First paragraph of 3.0.2 added per Generic
Letter 87-09. Second paragraph added for clarification.

,

!

BASIS _ page 3/4 0-10 - Added per Generic Letter 87-09 except that
the third paragraph was revised to allow a full 24 hours to be |

SHUTDOWN from any plant operating condition, based on the
precedence of the current FSV Technical Specifications. GL 87-09
would only have allowed 12 hours if below 30?.. power.

BASIS page 3/4 0-11 - The first paragraph was added to explain
the ACTION to reduce power to LOW POWER conditions in the first
12 hours, as discussed above. The second paragraph was added per
Generic Letter 87-09.

-4-
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. BASI? page 3/4Li0-12'. _ Paragraph's- for 3.0.4 added per Generic -;
'

~

Letter 87-09. Paragraph for 3.0.5 added for clarification.

BASIS page.3/4 0-13 - Clarification.

BASIS page ' '4 0-14 - Revised per Generic Letter- 87-09. .

BASIS page 3/4.0-15 -_ Deleted-paragraph regarding previous 4.0.2 d
that was moved'to Table 1.2.

BASIS.page 3/4 0-16 - Addedf per Generic Letter 87-09.

BASIS page 3/4 0-17 -_ Revised per Generic Letter.87-09.

BASIS 'page 3/4 0-18 - The first revision is per Generic Letter'

87-09. The revision 'to 4.0.5 deletes ISIT implementing.

information, as this is included in Specification 6.18. '
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SECTION 3/4.1, REACTIVITY CONTROL SYSTEMS

Last docketed submittal:
4

3/4 1.1 -- P-88045 (page 1, BASIS page 1 only)
3/4 1.5--- P-88082

~3/4 1.6 -- P-88045
Remainder -- P-87063

Changes and Justifications:

.

3.1.1, ACTION a - deleted Action for slack cable alarn as this
has been covered by new ACTION 1.

3.1.1, ACTION d.2 Added provision that up to 4 control rod-

motor temperatures can exceed 250 degrees F. This allows these
four control rod pairs to be considered OPERABLE for determining
the SHUTDOWN MARGIN, orovided each rod has an extrapolated scram
time less than 152 seconds, as determined on a daily basis. As
explained in the BASIS, daily testing demonstrates reliable
operation and scram capability. Fcur control rods are allowed
greater than 250 degrees F as an upper limit that supports
reasonable plant operation while controlling general CROM
temperatu.J elevation.

3.1.1, ACTION h.2 - Editorial.
.

3.1.1, ACTION 1, Added to address slack cable condition. In the
event of a slack cable alarm, procedures specify attempting to
clear the alarm by manipulating the control rod pain a few !

,

inches. If the alarm clears (due to tightening the cable) but I

the control rod pair does not move, the rod is immovable. Action I
a applies as soon as that determination is made, as it does for
any other condition that results in an immovable control red
pair. Action i addresses the activities to be taken if the slack
cable alarm is due to some other condition, as further explained
in the BASIS.

4.1.1.d Revised partial scram test for control rods that arc-

being withdrawn during operations af ter initial withdrawals to
ach eve criticality. A withdrawal of only 10 inches or so at the

i
.

'

full insertion of the CRD does not produce meaningful and |trendable extrapolated scram times. Initial testing prior to |criticality can be performed from greater red heights but once i

the reactor is operating, the regulating rod must compensate for
these longer partial scram tests. To avoid unnecessary cycling
of the regulating rod and to avoid any single rod withdrawal-
prohibits, this SR has been revised to demonstrate freedom of

-5

!

. __- _ -_--__- - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ ____-_ __-. _ - ___ __ _ _ - _ - _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ - - _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ -



- . -

' . .

y

movement and.scrammability. Within 7 days, partial scram testing
will be performed to obtain an extrapolated scram time. '

-

.

4.1.1.g.3 - Editorial.

BASIS page 3/4 1-6 - Editorial.

BASIS. page 3/4 1-7 - Editorial clarif t:ation of extrapolated
scram time, added discussion that - four control rod pairs. may
exceed a CROM temperature of 250 degrees F.

Editorial clarifications. AddedBASIS page 3/4 'l-8 -

clarification that instrumentation failure could be a cause of a
slack' cable alarm.

BASIS page 3/4 1-9 - Enhanced discussion on slack cable alarm
Actions. Editorial clarification of surveillances.

BASIS page 3/4 1-10 - Clarification of partial scram tests as
discussed abose.

Table 3.1.2-1, page 3/4 1-13 - Clarified that Rod-in Limit Switch
OPERABILITY can be determined from the last tested condition. "

BASIS page 3/4 1-19 - Editorial.
|

BASIS page 3/4 1-20 - Editorial.

BASIS page 3/4 1-26 - Editorial.
;

3.1.4.1.a - Revised conditions during which control rod pairs are
manipulated in groups. Added manipulation of up~to six control
rod pairs to the exception list, as permitted in Specification-

|b.2.

3.1.4.1.b Added clarification that partial scram testing-

r2 quires control rod pairs to be moved from their fully withdrawn
or fully insertad positions.

;

|

3.1.4.1 Action a.2 Revised to reflect orderly shutdown,, |
-

consistent with Specificetion 3.0.3.
|
l

BASIS page 3/4 1-30 - Added BASIS for maximum control rod pair j
worth limitation. Other editorial revision.

BASIS page 3/4 1-31 - Editori : Iso discussed orderly power
reduction Action.

3.1.4.2 - Editorial.

BASIS page 3/4 1-35 - Clarified rod-in indication that may be
used for control rod pair position verification. Normally, the
rod-in limit indication (green light) verifies control' rod pair"

-7-
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insertion. If this is inoperable, the analog or digital
indications may also be used. - The use of these other indications
is acceptable, as a watt-meter test is required'within 12 hours
by Specification' 3.1.2.2 in the event rod-in. limit indication is
not available.

BASIS page 3/4 1-39 - Clarification.

Added reference to. surveillance for testing RSD4.1.6.1.e -

material after entry of condensed water, consistent with 4.1.6.2.
Water entry into an RSD hopper is a remote possibility in all
operating modes.

3.1.6.2 - Editorial.

4.1.6.2.a, b - Revised SRs to ensure RSD operability on control
rod pairs capable of being withdrawn, consistent with the LC0
applicability.

'

4.1.6.2.c - Added annual calibration of gas' pressure
instrumentation, ' consistent with 4.1.6.1. This annual
surveillance is applicable in various operating conditions.

.

4.1.6.2.d - Editorial.

4.1.6.2.e - Editorial.

BASIS page 3/4 1-44 Clarified contribution of Sm-149.-

Corrected RSD worths.
-

!
BASIS page 3/41-46 - Added t . tion justification.

,

4.1.7 - Editorial.

BASIS page 3/4 1-48 - Editorial.

!
1

i

|
,

.

p

|
1

-8- 1

|

_ _ _ _ _ _ _ _ _ _ |



--. . ... . . -

.i

1

- SECTION'3/4.2, CORE IRRADIATION,' TEMPERATURE AND FLOW LIMITS
,

.Last docketed submittal: 3/4.2.1 - P-88045
3/4.2.4 - P-88082
Remainder - D-87063

Changes and Justification:

3.~2.1, ACTION - Editorial, for consistency with LCO.
'

4.2.1 - Editorial, for consistency with-LCO.

BASIS page 3/4 2-2 - Editorial change and deleted itemization of
loads and stresses as being overly detailed.

Figure 3.2.2-1 - Revised to include all exoected combinations of |operating parameters.. Existing curves. were extrapolated, making j
use of the same methodologies and including the same
uncertainties used during their initial development. Shading. is
provided to preclude operation with' outlet temperatures above
1555 degrees F.' This revision will be addressed' as a "C"
category comment.

) BASIS page 3/4 2-6 - Clarification of description of transverse
flow.

.

!

BASIS page 3/4 2-7 - Editorial.
1

3.2.3 - Deleted LOW POWER from Applicability for consistency with
the surveillances. Both SR 4.2.3 in the TSUP and SR 5.'1.7 in the
existing FSV Technical Specifications only determine RPF
discrepancies above 30?. power. This revision is consistent with
the current requirements for use of COMPARISON REGIONS.,

4.2.3 - Clarification and consistency with Applicability.
.

4.2.3.b - Editorial.

BASIS page 3/4 2-10 - Editorial.,

BASIS page 3/4 2-11 - Clarification.<

3.2.4 ACTION c - Added REFUELING ** as it is postible, although
unlikely, to-have a CBCT above 760 F in this mode.

BASIS page 3/4 2-21 - Editorial .,

<

9

,
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3.2.6 Significantly revised as described in the discussion of-

changes to SL 2.1.1. Other editorial changes.

[

,

1 - 10 -

|

|

_ - - _ - _ - _ - _ - _ - _ .



.- .. . ..

' . - |

a- |
'

t.

!

SECTION 3/4.3.1, PLANT PROTECTIVE SYSTEM '

|

Last docketed submittal: Pages 3/4 3-1 through'15 -- P-88025
Pages 3/4 3-16 through 28 -- Existing License
Pages 3/4-29 through 36 -- P-88025
Page 3/4-37 -- Existing License

Changes and Justifications: ;

3.3.1, Applicability, ACTION 3.3.1.a - Revi.ed to be consistent.
with the. standard Technical Specification (STS) format. The
overall intent of these sections has not changed. This revision
provides clarity and consistency in format with the TSUP.

ACTION 3.3.1.b.1 - Revised ACTION time from 12 hours to 24 hours.
The 12 hours in the existing Technical Specifications to shut
down when the minimum number of OPERABLE channels is not met is
overly restrictive as the LWR STS philosophy in similar actions
requires an orderly shutdown (i.e., 24 hours at FSV). ,

;

Table 3.3.1-1, Item 4 - LCO 4.9.2 in the existing license was a
'"one time" Dew Point Moisture Monitor te' c which injected

moisture-laden gas into primary coolant. The test has been
completed with favorable results. Therefore, this LCO is,

"

eliminated and will be discussed with the "C" Category comments. i

Table 3.3.1-3 (Part 2), Page 3/4 3-10 - Clarification.

ACTION statements for 10a, 10b, 100, and 10d - The applicable

ACTION statements for SLRDIS valves are incluced in 3/4.7.8.
'Note d, Page 14 - Editorial .

'

Note f, Page 14 As noted above, LCO 4.9.2 in the existing-

license was a "one time" test which has been completed with
favorable results. Therefore, this LCO is eliminated.

>

Note h, Page 14 - Editorial.
i

Note 1, Page 14 - Editorial.

Note k, Page 15 - Editorial.

Table 4.3.1-3, Page 26 - Editorial.

BASIS - Editorial.

i
-

'
;

i - 11 -
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SECTION'3/4.3.2,' MONITORING INSTRUMENTATION and
1

SECTION 3/4 3.3, THREE ROOM CONTROL' COMPLEX TEMPERATURE MONITORING.

,

t
.

Last docketed submittal: 3/4.3.2.3 -- P-88045
-Remainder -- P-87063-

,

*

Changes'and Justifications:

3.3.2.1.a - Editorial.

3.3.2.1.b.- Editorial.

ACTIONS. 3.3.2.1.a.2 and 3.3.2.1.b~ Changed the acceptable !

alternate operating modes by deleting POWER. cThis mode can not
be achieved without passing through LOW POWER operation. |

Therefore. this change is a clarification and a simplification. !
-

Footnote, Page 38 - Clarification. |
!

4.3.2.1 - Editorial.
|

1 4.3.2.1.c - Editorial.

4.3.2.1.d - Editorial.

4.3.2.1.e - Clarification.
7

ACTION 3.3.2.2.a - Editorial.

ACTION 3.3.2.2.b - Editorial.
4
-

4.3.2.7 - Editorial.

3.3.3, 4.3.3 - Changed limit from "shall be less than 115 degrees
F" to "shall not to exceed 115 degrees F". This is consistent,

with the LWR STS and accounts for periods when the temperature is
115 degrees F.

Bases, general - Clarifications and editorial.
,

:

,

- 12 -
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SECTION 3/4.4, PRIMARY'C00LANT SYSTEM

Last docketed submittal: 3/4.4.1 -- P-87441
Remainder -- P-87063

LChanges and Justification:

3.4.1.1 - Editorial.

3.4.1.2, ACTIONS - Editorial.
.

BASIS page 3/4 4-7 - Clarification.

BASIS page 3/4 4-8 - Clarification and editorial correction. '

3.4.2.d Clarification that Sr-90 plateout limit is bone dose-

equivalent, per ~ current FSV Technical Specification 4.2.8.d. t

4.4.2.1 Clarified that daily surveillance verifies gross-

gaseous activity level.
.

4.4.2.1.b Deleted requirement to analyze a grab sample if the-

gross activity recorder is inoperable. This revision is in
agreement with the current FSV Specification SR 5.2.11. PSC had
originally proposed the addition of the recorder for !

completeness, but this appears excessive considering the-
4 monitoring and alarm functions of the monitor.

! 4.4.2.2 - Clarified SR for gaseous and plateout activity levels.

J 4.4.2.2.a Relocated surveillance for sensitivity of gross-

| activity monitor to 4.4.2.3. Also, clarified that circulating
iodine and plateout Sr-90 activity levels can only be estimated
from the grab sample analysis.

4.4.2.2.b - Editorial.

4.4.2.2.c - Clarified plateout probe use to determine circulating.

iodine and plateout Sr-90 levels.

4.4.2.3 - Clarified surveillances for gross activity monitor,
consistent with LWR post accident primary coolant radiation
monitors. !

NOTE 1, page 3/4 4-11 - Revised Note 1.b consistent with E-BAR
definition.;

BASIS page 3/4 4-12 - Editorial clarifications.<

,

l
1
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BASIS page 3/4 4-13'- Editorial consistency.

BASIS page 3/4 4-14 Clarified discussions on grab sample-

analysis. BASIS page 3/4 4-16 - Clarified gross activity monitor.
surveillance.

3.4.3 Action d - Revised Actions after exceeding tne 1000 ppm-day
limit to reduce further operating time in a limited acceptable
condition. This revision allows an orderly power reduction.

BASIS page 3/4 4-20 - Deleted CO . Infrared Analyzer as it is not
normally in service and is not relied upon. in the FSAR. Also
made editorial correction.

BASIS page 3/4 4-26 - Revised statement regarding conservatism of
90-day ACTION for clarity. Deleted reference to 'C0 Infrared
Analyzer as it is not re' lied upon in the FSAR. Deleted paragraph
regarding exposure of reserve shutdown material to prima ry
coolant. The RSD material is not exposed to primary coolant
during normal plant' operations and therefore the effects of
primary coolant impurities on the boron-carbide balls is not a
BASIS for the impurity restrictions.

J

$

- 14 -
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SECTION 3/4.5, SAFE SHUTOOWN COOLING SYSTEMS
i

Last docketed submittal: 3/4.5.2,1 - P'-88082
~

3/4.5.5 - P-88082 '

Remainder - P-87441
,

Changes and Justification:

BASIS page 3/4 5-4 - Editorial.

BASIS page 3/4 5-5 - Clarified that 12 hours to be in SHUT 00WN is'

-

a reasonable' time, considering the change to 3.0.3. Also, other
editorial changes.

I 3.5.2.1 - Added component designators for clarity.
,

3.5.2.2 - Added component designators for clarity.

BASIS page 3/4 5-9 - Deleted statement that backup bearing water
is available because this is not true at all times. Plant
procedures do not provide this feature at lower power levals.'

;

4 3.5.3.1 - Deleted ACTION b allowing power reduction below 35*. as
the capability of liner cooldown is not relied upon after a power

*

reduction from operating levels where there is significant decay
heat.

'

BASIS page 3/4 5-15 - Clarification.

BASIS page 3/4 5-16 Deleted paragraph addressing previous |
-

ACTION b, other editorial correction.
|

BASIS page 3/4 5-18 - Clarification.

BASIS page 3/4 5-21 - Editorial.

3.5.5, ACTIONS - Editorial..

,-

BASIS page 3/4 5-27 - Editorial.,

1

i
!

.
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SECTION 3/4.6, PCRV AND CONFINEMENT SYSTEMS

Last docketed submittal: 3/4.6.2.1 -- P-88082
3/4.6.2.2 -- P-87441
3/4.6.3 -- P-87441
3/4.6.4 -- P-88082
'3/4.6.5.2 -- P-88082
3/4.6.5.3 -- P-88082
Remainder.-- P-87063

Changes and Justifications:

3.6.1.1.e _ Changed acceptable pilot stage bellows pressure-to
200 psig, consistent with current instrumentation. As stated in
the BASIS, the actual setpoint is arbitrary as pressure would
only be experienced during testing, and a range less than 200
psig is sufficient to detect bellows leakage.

-4.6.1.1.b - Revised to clarify use of ASME Code.

BASIS page 3/4 6-3 - Revised to reflect bellows alarm pressure,
as stated above.

4.6.1.2 - Revised to clarify use of ASME Code.

BASIS page 3/4 6-7 - Editorial.

BASIS page 3/4 6-9 - Editorial.

3.6.2.1 Revised tube temperature limits, added Action d,-

revised SR 4.6.2.b. and revised BASIS to reflect average tube
temperatures in the LCS. See Justification at the conclusion of
this Attachment.

3.6.2.1 Action a Revised actions to address control rod-

movements, consistent with previous discussions. This corrects,

j an oversight in the P-88082 submittal.

4.6.2.1.e.2 - Editorial.

3.6.2.2 - Editorial.,

|

4.6.2.2 - Editorial.

3.6.2.2 footnote, page 3/4 6-21 - Corrected to be specific to
sidewall tubes and to require a 250 degree F limitation. This is
consistent with the actual FSV condition and with the concrete
design criteria.

,

- 16 -
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BASIS -page 3/4 6-22 - Editorial, other changes per above tube
temperature discussion.

BASIS page 3/4 6-23 - See above discussion on tube temperatures. ;

BASIS page 3/4 6-24 - Editorial.
'

BASIS page 3/4 6-27 - Editorial.

4.6.4.1 - Revised to reflect annual: tendon surveillance program,
per P-87234. j

3.6.4.2 - Revised discussion of primary coolant boundary versus
primary coolant . pressure- boundary, consistent with the HTGR
terminology in ANSI 58.4.

3.6.4.3- Added LCO, Action and Surveillances to include-
.

isolation valves as included in current FSV ISI Tech Spec SR
5.2.24.

i 4.6.4.3.d Revised freauency to 'once per 18 months', as these-

' are all surveillances that are done during a_ refueling shutdown,
and refueling has been~ clarified as at'least once per 18 months.

t

'

4.6.4.3.e - Editorial.

BASIS pages 3/4 6-40 to 6-44 - Revisions consistent with the
above discussions.

!

4.6.5.1.b, c - Editorial clarifications.

BASIS page 3/4 6-51 - Editorial.
3

.

BASIS page 3/4 6-54 Editorial clarifications and added-

supporting justifications for the requiremer.t for 70 OPERABLE
louver panels.

,

4

|

|

i

!

.' \
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Justification for Average PCRV Liner Cooling System Temperature ,

|Limits in TSUP 3/4.6.2.

The design criteria for the PCRV, DC-11-1, required that loads that
I

produce stress and/or strain in tne PCRV be considered in the design
so that the overail structural response of the PCRV would be
a:,entially elastic. The basis for the design loads and load
combinations is described in FSAR Section E.1.2.4.

wegarding temperature loads, FSAR Section E.1.2.4 states that the
PCRV f xperiences non-uniform temperatures due to the transfer of I eat
from the cavity and penetration liners to the colder outer surfa:es
of the concrete. These non-uniform temperatures result in thernal
stresses in the self-strained structure, 19 concrete, these stresses
tend to be relaxed by creep and other inelastic effects, particularly
in areas of local stress concentration. Because of this, only the
bulk temperature distribution needs to be considered in establishing
the thermal loading of the PCRV.

For the purpose of analysis, an "ef fective temperature" was used.
The "effective temperature" is the temperature obtained by projecting
the temperature gradient in the bulk of the concrete to the liner
concrete interface. The "effective temperature" used in the PCRV
design is up to 130*F per DC 11-1.

The thermal load in the PCRV has been determined using this
"effective temperature" on the liner and the appropriate ambient
boundary conditions on the outside surface of the concrete.

In addition to temperature variation through the walls, the
temperature of the concrete varies locally between cooling tubes
involving only a small amount of concrete. The following limits were
set on local maximum concrete temperatures at the liner-concrete
interface.

1

a) Between Tubes. |

With Both Cooling Circuits in Operation up to 150 F.
)
1

b) Adjacent to Members that Penetrate the Thermal Barrier and '

Adjacent to Joints in the Thermal Barrier.

With All Cooling Tubes Operating 200 F
,

1

Adjacent to a Non-operating Cooling Tube 250 F l

During startup testing, liner cooling tube temperature rise and/or
concrete tcmperatures exceeding the design Criteria were identified ,

at seven "hot-spot" locations. These are discussed in FSAR Section l5.2.9.8. l

;

- 18 -
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The liner .het spot areas are generally-caused by a discontinuity in
the thermal barrier, providing a lower resistance path for the heat
to the liner concrete interface. Structural attachments to the liner
also provide a heat conduction path to the liner. Higher than '

expected heat fluxes can also be caused by bypass or impinging helium
flow patterns, or by unsuitable cooling tube configurations.

The . severity of these seven hot spots encompasses liner. cooling tube
temperature rises up to 47*F and local concrete tamperatures up to

' 354 F, as shown in Table 1.

In 1981,. the NRC. contracted with- Los Alamos National Laboratory
i

- (LANL) to undertake detailed analyses of the PCRV hot spot phenomenon
based upon FSV operating history. The objt :'.ive of this study,
described in FSAR Section 5.9.2.8.9, was to calculate the thermally--
induced stresses in the regions' of the PCRV where concrete I

temperatures exceed FSAR hot spot criteria and to compare the ,

calculated thermal stresses to ASME and FSAR limiting values. |
!

The four most severe hot spots in the PCRV were analyzed for thermal l
stresses. These hot spots were all characterized by concrete l

temperatures in excess .of 300 F. Generally, the hot spot regions
were not structural members, but one of the hot spots, the core
support floor, was in a region where structural load bearing capacity
was an important consideration.

In all of the calculations, the thermally generated stresses caused
by increasing the concrete temperature some 150 F over the hot spot
temperature limit were well below the ultimate stress for the
existing state of triaxial stress and temperature, as defined in ASME4

! codes and the FSAR.

Since the temperatures in the three unanalyzed hot spots were
smaller, it was concluded that the stresses in those cases would be.
less severe than the cases calculated. LANL concluded that since
these stresses are all within the elastic limits, more complicated

; thermal loading histories, such as cyclic cooling and heating, should
have negligible effect.i

During normal power operations, .rie r localized variations in
individual' liner cooling tube temperatures have been observed. These
variations may be attributed to variations in heat flux or variations4

| in cooling water flow patterns. Based on comparison with the
bounding conditions established by the analysis of the hot spots I

,
discussed above, liner cooling tube temperature rises of up to 25 F j

j would result in stress less severe than those calculated by LANL.
'

Since LANL concluded that hot soots with lower stress are acceptable
without further analysis, then other tube temperature rises up to 25' i
F are considered acceptable without further analysis.*

|

i *

I
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The limitation on overall liner cooling system temperature rise of
20'F (LCO 3.6.3) continues to be in effect and ensures that the
overall bulk temperature of the PCRV remains within design criteria.

!

!
|

|
:

i

i

!
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TABLE 1

PCRV LINER HOT SPOTS

Local Maximum Effective
Concrete Concrete

Temperature Temperature
Liner at the at the

Cooling Liner / Concrete Liner / Concrete
Tube AT** Interface - F** Interface - Fa*

1) Top Head 20 F @ 55% 201 F @ 100% 128 F @ 100%
Penetrations 30 F @ 100%

2) Core Outlet 20 F 0 80% 200 F 0 20% 120 F @ 100%
Thermocouple 25 F @ 100% 346 F @ 100%
Penetrations *

3) Core Barrel Seal 40 F 0 60% 250*F @ 27% 120*F @ 100%
Area * 47 F @ 100% 326*F @ 100%

4) Peripheral Seal 20 F 0 40% 200 F 0 100% 120 F @ 100%
Area 28 F 0 100%

5) Loop Divicer 15*F @ 100% 200 F 0 20% 120*F 0 100%
Baffle Area * 354 F @ 100%

6) Steam Generator 16 F @ 100% 200 F @ 40% 120*F @ 100%
Penetrations 220 F @ 100%

7) Cross Over 3 F @ 100% 200 F @ 11% 110 F @ 100%
Pipe" 300 F @ 100%

FSAR 20 F 150 Normal 130 F |
200 Normal

Hot Spot
250 Non-

,

operating !
tube

Subject of detaileo analysis by LANL*

Temperatures are presented at various reactor power levels.**

|

9

|

- 21 -
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SECTION 3/4.7, PLANT AND SAFE SHUT 00WN COOLING SUPPORT SYSTEMS

Last docketed submittai: 3/4.7.1.1 -- P-87441
3/4.7.1.5 -- P-87441
3/4.7.1.6 -- P-87441
3/4.7.1.7 -- P-87441
3/4.7.2 -- P-88045.
3/4.7.4 -- P-88082
3/4.7.5 -- P-87441

-3/4.7.6.3 -- P-88045
3/4.7.6.4 -- P-88082
3/4.7.8 -- P-88082
Remainder.-- P-87063

Changes and Justifications:

3.7.1.1.b Revised requirement to nave an OPERABLE auxiliary-

boiler in the event the motor-driven feed pump is not OPERABLE.
Previous specification required the auxilia ry boiler to be
operating. This change is based on the recent HELB analysis that
indicated that the most limiting time for restart of forced
circulation following DBA-2 is 60 minutes (FSAR 14.11.2.2). The

,

OPERABLE tuxilia ry boilers can be brought on line in 60 minutes
in support af this requirement. This position is also reflected
in the BASIS, page 3/4 7-2. This change is considered a 'C'

'

category commer.t and will be included in the justifications for
these comments.

3.7.1.1, Applicability - Added condition in the footnote that the '

specification is not applicable with the PCRV pressure below 100
psia. The boiler feed pumps are required for a depressurization
accident from full power. When the PCRV is already
depressurized, the reactor power is low and the consequences of a
depressurization accident are substantially reduced to where the. ;
flows provided by these pumps are not required. This position is !
reflected in the BASIS, page 3/4 7-3. j

|

4.7.1.1 - Editorial.

BASIS page 3/4 7-2 Editorial clarifications, other changes-

! discussed above. Also, added clarification that auxiliary
boilers are not operated above 65*. reactor power.

BASIS page 3/4 7-3 - Discussed above.
1

BASIS page 3/4 7-6 - Editorial.
"

,

- 22 -
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BASIS page 3/4 7-7 - Clarification that FSV loop dumps associated
with steam generator tube leaks have historically been manual.

!

4.7.l.3 Identified the surveillance requirements as the ISIT-

Program Plan referenced in Specification 4.0.5 will not be
implemented concurrent with the TSUP.

BASIS page 3/4 7-9 - Added BASIS for surveillance.

Deleted "dose equivalent" from I-131 requirement,3.7.1.4 -

consistent with current FSV Technical Specification SR 5.3.7.-

Also made this change in the Action and in 4.7.1.4.
t

3.7.1.5 and 3.7.1.6 - Changes in both specifications were made to
allow setpoint adjustments to be made with system steam
conditions as close to the setpoint as possible. These
conditions occur around 50% power, rather than 30% as previously
submitted. Also, 7 days are allowed for this setpoint
verification as safety functions are not significantly ,

compromised. Setpoint verification is accomplished as follows:
the valve body and disc temperatures must be close to those

;

expected near .the setpoint, as thermal expansion can affect ,

*clearances and other critical dimensions in the valves. Once
these conditions are reached in the piping, a test device is .

'connected that applies an external mechanical force on the valve
stem assembly. This test device applies a force that simulates
steam pressure at the setpoint and the valve is adjusted to lift.
The test device contains oil whose temperature must be
controlled, occasionally by removing the device to a cooler area
which extends the time required. When maintenance activities I

require valve disassembly during cool conditions, .the stem )
position is marked at the previous setting and this position is '

'restored after reassembly; this activity is referred to in
3.7.1.6 as estimating the setpoint.

1
3.7.1.5, Action a.1 - Editorial. J

4.7.1.7 Provided pump surveillance requirements as the 4.0.5-

ISIT program plan will not be implemented with the TSUP.
|
|

4.7.3 Revised minimum instrument air receiver pressure to 85 i
-

psig. This reflects system design as the third, standby |

| instrument air compressor starts at 85 0519 If pressure drops
below this point, there is a problem and the system should be
considered inoperable. Also revised BASIS page 3/4 7-23 to ;

reflect this position.
|

3.7.4.1, Action d - Editorial.

3.7.4.1, Action e Deleted previous Action e as it provided-

'
Actions with backup cooling and no firewater pumps OPERABLE.a

This is not meaningful as the firewater pumns'are also required

- 23 -
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for the identifled backup. Also~reflectec this ,in the- BASIS,

[ . page 3/4 7-30.
,

3.7.4.2, Action - Revised to allow alternate cooling as needed j
during extended- service -water outages (e.g., during tower !

maintenance). Action. b revised for consistency with loss of J

firewater Actions in 3.5.5.
1

3.7.5, Applicability - Added all cases with a CBCT-greater than '

760 degrees F, as depressurization actions can be required in all
these modes.

3.7.5, Action c.2 - Revised to. reflect requirements.of previous
actions with single inoperable trains.

4.7.5.c Added SR for purification, cooling water pumps,-

consistent with current FSV specification SR 5.2.24.g.

BASIS page 3/4 7-33 - Editorial clarification.

BASIS page 3/4 7-43 - Editorial.

3.7.8 - Editorial.

BASIS page 3/4 7-57 - Added BASIS for surveillance.

4.7.9.a - Editorial.

4.7.9.b.2 - Revised methyl iodine penetration criteria from 5*. to
3%, per PSC letter, Brey to Calvo, dated 5/15/87 (P-87133),

i regarding NUREG-0737 technical specifications.

4.7.9.c - Revised frequency to after 'every 720 hours of'
; operation, consistent with the STS. PSC.is adding elapsed time

instrumentation to permit this frequency, subsequent to our
previous position on this issue.

4.7.9.d.1,2 Added per PSC letter P-87133 regarding NUREG-0737-

technical specifications.

J BASIS page 3/4 7-70 - Revised discussion supporting Applicability
1 of the snubber specification above 5'. power to reflect recent

analysis documented in FSAR Section D.4.2. This analysis
indicates that snubbers are not required below 8*. power.

a
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ISECTION3/4.8,AUXILIARYELECTRICPOWERSYSTEMS

Last-docketed submittal: P-88062

Changes and. Justifications:

3.8.l.1.b.2 - Clarification.

ACTION'3.8.1.1 . - Editorial.

4.8.1.1.2.a .8 - Edi tori al .

4.8.1.1.2.c.2 - Editorial .

.4.8.1.1.2.e.5.d and 4.8.1.1.2.e;9 Relocated -surveillance per-

agreement in meeting with NRC on'3/15/88.

4.8.4.c - Editorial.

>

O
.
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SECTION 3/4.9, FUEL HANDLING AND-STORAGE SYSTEMS

Last docketed submittal: 3/4.9.1 -- P-8804S'

3/4.9.2 -- P-8804S
Remainder -- P-87063

Changes and Justifications: '

3.9.1 - Editorial.

3.9.2, 4.9.2 - Editorial.

BASIS page 3/4 9-4 Added clarification of requirements for--

reactor internal maintenance, when no CORE ALTERATIONS are
i involved. .

,

j 3.9.3 - footnote - Editorial. -

4.9.3.3 Revised daily visual inspection of the crane to once-

per 14 days. The crane is inaccessible for inspection while in
use ano operation often involves multiple-day-events. The daily
inspections were based on earlier plant procedures but have since
been deemed impractical. A 14 day inspection is an appropriate
extension of the load tests and other examinations that are aa

j part of PSC's OSHA program to ensure safe crane operations.
:

4.9.3.3 - Other editorial changes.

BASIS page 3/4 9-9 - Editorial. !

3.9.4 Clarification that concern is for fuel element surface-

temperature.

4.9.4 Deleted instrumentation SRs, consistent with TSUP-

philosophy. Considered C category change.
a

BASIS page 3/4 9-12 - Deleted reference to instrumentation..

; 3.9.6 - Added footnote that communications between the operations
; control room and the FHM control room are not required during

control rod pair withdrawal for testing, when no other CORE
ALTERATIONS are in progress, as this activity is closely

4

monitored and sufficient controls and indications are available.

BASIS page 3/4 9-16 - Added explanation of footnote,

i
j

l
i

- 26 -
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SECTION 3/4.10 - SPECIAL TEST EXCEPTIONS

Last docketed submittal: P-88082

Changes and Justifications:

BASIS page 3/4 10-2 - Revised FSAR reference to more
appropriately cite maximum worth rod pair criteria.

|

I

|

|
1

9

- 27 -



. . - . .- - - - . . - . . . . . - .

|-
-

. -: >

*
i

6 :

SECTION 5.0, DESIGN FEATURES

Last docketed submittal: -P-87063 ;'

i
.

Changes and Justifications:*

5.1.1 - Added clarification about extent of evacuation procedure. |

Figure 5.1-1 - Revised to reflect effluent release points.

Revised to clarify primary and secondary containment !5.2.1 -

analogies. ;

5.3.3 - Added clarification that not all eight test fuel elements |,

; currently reside in the core.

~

5.3.6 Deleted overly specific description of control rod i
-

absorber bodies, as new absorber bodies may be 'different from I

i these descriptions. Also, deleted description -of rod pair
withdrawal to 4 inches above the active core, to eliminate any
confusion regarding whether internal core components are
considered the top of the core,

,

t

5.3.6 - Clarification. '

5.3.7 - Consistency with FSAR and Specification 3.1.5.

j 5.5 - Editorial.
,

5.6.1 - Editorial.

Table 5.6-1 - Clarification.

I

i

j
,

,

i

?

I
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.SECTION 6.0, ADMINISTRATIVE CONTROLS
,

;

last docketed submittal: Pages 6-1, 6-2 -- P-88082
Pages 6-9 thru 6-21 -- P-88082

,

6.9,1.2 -- P-88045

6.12 -- P-88082
6.16,. 6.17, 6.18 -- P-88082
Remainder -- P-87063

i

Changes 'and Justification:

Table of Contents - Editorial.

6.2 Revised to delete organization charts per Generic Letter-

88-06.
,

I
6.2.2.g - Revised to require procedural control of excessive |
overtime, without monthly Station Manager review. This -i s
consistent with the current FSV operations, per current Technical
Specification 7.1.1.2.1.

!

6.2.2.h - Revised per Generic Letter 83-06,

1 6.2.3 - Editorial.

6.5.1.6.1, j - Editorial.

6.5.1.6.k Revised PORC responsibilities to delete review of-

unplanned releases, consistent with the latest version of the STS ;

Administrative Controls provided by the NRC. Any unplanned i

releases that exceed the criteria for REPORTABLE EVENTS will be
reviewed per 6.5.1.6.f. )

6.5.1.7.d Revised requirement for PORC to notify the Mana0er,-

Nuclear Production of disagreements between PORC and the Station
Manager. Due to recent FSV organizational changes, the Station
Manager is also the Manager, Nuclear Production. Consistent with
the latest version of the STS provided by the NRC, the
notification was changed to Vice President, Nuclear Operations.

6.5.2.4 - Editorial.

6.5.2.8 Deleted previous paragraph i as this dealt with-

approval of the base reactivity curve. which is more correctly
dealt with in 6.5.2.9.b.

! 6.5.2.9 Revised b for clarity and added d to reflect-

requirements of 3.10.1.
t ,

l.
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6.5.2.10 - Editorial.

6.5.2.12 - Revised to reflect FSV practice.

6.7.c Revised to reflect notification of the Chairman NFSC,-

consistent with current practice, per current Technical
SpecificationJ7.2.b.

6.8.1.e - Editorial.

6.8.2 Revised to reflect current FSV practice for PORC review-

of post-maintenance tests. This is not addressed in the current
FSV Specifications.

6.9.1 - Editorial.

6.9.1.1.c Revised Startup Report section to delete quarterly-

status reports. The extenced status af the startup test program
at FSV leads to an indefinite number of quarterly reports that
provide no new information. PSC proposes to submit a report upon-
completion of the Startup Test Program.

6.9.1.2 - Editorial.

6.9.1.2.d Clarified that the annual diesel genera tor
-

reliability report is required for the Standby Diesel Generators
as they are subject to the reliability program in Specification
3/4.8.1.

6.9.1.3 - Editorial clarification.

6.9.3.d - Editorial clarification.

6.12.1 - Revised High Radiation Area definition to specify
radiation greater than 100 mR/hr. This is consistent with thedefinitions in 10 CFR 20.202, as currently implemented in PSC's
procedures, and is considered a clarification.

4
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