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Fort Calhoun Station Unit No. 1 "Technical Specifications Updated for NRC
Comments on Pending Amendment Request on the Pressure-Temperature
Limits Report"

SUBJECT:

In support of the license amendment request, "Reactor Coolant System (RCS) Pressure and
Temperature Limits Report (PTLR)" (Reference 2), the Omaha Public Power District (OPPD)
provided responses to the Nuclear Regulatory Commission (NRC) Requests for Additional
Information in Reference 3 and 4. This transmittal re-submits the proposed Technical
Specifications which were originally submitted by Reference 2. The attached proposed
Technical Specifications have been updated to include: 1.) The addition of references to the
Technical Specification 5.9.6 requested by the NRC during their review of the amendment
request, 2.) The update of Technical Specification 5.9.6 reflecting the NRC's approval of
OPPD's exemption request, made in Reference 2, for use of the Combustion Engineering
methodology presented in CE NPSD-683-A, Revision 6 as basis for the Fort Calhoun PTLR, and
3.) The amendments approved by the NRC following the submittal of Reference 2.

I declare under penalty of perjury that the forgoing is true and correct (Executed on July 31,
2003). No commitments are made to the NRC in this letter.

Employment with Equal Opportunity
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If you have any questions or require additional information, please contact Dr. R. L. Jaworski of
the Fort Calhoun Station Licensing staff at (402) 533-6833.

Sincerely, 7

Divisi Mana er
Nucle Oper tions

Att cbments: 1. Marked-Up - Technical Specifications Updated for Pending Amendment of
the Pressure-Temperature Limits Report

2. Clean Copy - Technical Specifications Updated for Pending Amendment of
the Pressure-Temperature Limits Report

c: T. P. Gwynn, Acting Regional Administrator, NRC Region IV
A. B. Wang, NRC Project Manager
J. G. Kramer, NRC Senior Resident Inspector
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TECHNICAL SPECIFICATION
DEFINITIONS

E - Average Disintegration Energy

E Is the average (weighted in proportion to the concentration of each radionuclide in the reactor
coolant at the time of sampling) of the sum of the average beta and gamma energies per
disintegration, In MEV, for isotopes, other than lodines, with half lives greater than 15 minutes
making up at least 95% of the total non-iodine radioactivity in the coolant

Offsite Dose Calculation Manual (ODCM)

The document(s) that contain the methodology and parameters used in the calculations of
offsite doses resulting from radioactive gaseous and liquid effluents, in the calculation of
gaseous and liquid effluent radiation monitoring WarnlHigh (trip) Alarm setpoints, and in the
conduct of the Environmental Radiological Monitoring Program. The ODCM shall also contain:

1) The Radiological Effluent Controls and the Radiological Environmental Monitoring
Program required by Specification 5.16.

2) Descriptions of the information that should be included in the Annual Radiological
Environmental Operating Reports and Annual Radioactive Effluent Release Reports
required by Specifications 5.9.4.a and 5.9.4.b.

Unrestricted Area

Any area at or beyond the site boundary access to which is not controlled by the licensee for
purposes of protection of individuals from exposure to radiation and radioactive materials.

Core Operating Limits Report (COLR)

The Core Operating Limits Report (COLR) is a Fort Calhoun Station Unit No. 1 specific
document that provides core operating limits for the current operating cycle. These cycle-
specific core operating limits shall be determined for each reload cycle In accordance with
Section 5.9.5. Plant operation within these operating limits is addressed in the individual

s Mcfiations.

onc. - Apn ie"

the TTLR is -fluence deendent docurment that provides Lmting ' Cnditions for Ooeration
(LCO) in the formiof Pressure-temperature-T irnits to ensur(e prevenion .of brittle fracture. In
addition. this document establishes power ~oerated reef Voalve setpoints which rovide low
temerature overpressure protection (LTOP) to assure e P-T limits are not exceeded d4ring
thFe most imiig LTOP event ThP-T limits and LOP rtReria in t e PTLR are a bplcdbI
through the effective full power vears (EFPYs) s6id in 6 te PTrLR. INRC anrroved1
methodoiogies aNr tjed ps th~e t paseS br the information pvdin te PM:' .

(1) USAR, Section 7.2
(2) USAR, Section 7.3

8 Amendment No. 67-866,4i,452,164



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.1 Operable Comnponents (Continued)

(5) DELETED

(6) Both steam generators shall be filled above the low steam generator water level
trip set point and available to remove decay heat whenever the average
temperature of the reactor coolant is above 3000F. Each steam generator shall
be demonstrated operable by performance of the inservice Inspection program
specified In Section 3.17 prior to exceeding a reactor coolant temperature of
3000F.

(7) Maximum reactor coolant system hydrostatic test pressure shall be 3125 psia. A
maximum of 10 cycles of 3125 psia hydrostatic tests are allowed.

(8) Reactor cool eshall be conducted
Riur 2-1 _p. rand temporg~jrei[ Fiure(s)jshwn in the

(9) Maximucondary hydrostatic test pressure shall not exceed 1250 psia. A
minimum measured temperature of 730F is required. Only 10 cycles are
permitted.

(10) Maximum steam generator steam side leak test pressure shall not exceed
1000 psia. A minimum measured temperature of 73OF is required.

Low Tm-Pe P ProecidnlyT

staedorqnce-' be PFl s theRr I

\ t indicated. .S - a Amendment No. ,96661,4' )

(c) If no reactor coolant pumps are operating, a non-operating reactor olant 2
\ ~~pump shall not be started while T. is below th6:LT--&' enable i ere re
to s~~tated in Bhe PTRt O5F unlessO terjeis ,a minirimum indicate~d

As, ~ ~ a .l.ii p. i ~tlatoeo h foll~zowng mwi

2-2a Amendment No. 39,56,66,71,119,136,
16,28.07



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION

(b) The-stearm generator seco~ndary side temperature is less than 30TF above
(.12 eaato Corlays es Syti m (otnes)

_§]A..tt~~~MFf- &R A le -

(a) The integrity of all pressure isolation valves listed in Table 2.9 shall be
demonstrated, except as specified in (b). Valve leakage shall not exceed
the amounts indicated.

(b) In the event that the integrity of any pressure isolation valve specified in
Table 2-9 cannot be demonstrated, reactor operation may continue,
provided that at least two valves in each high pressure line having a
nonfunctional valve are in and remain in the mode corresponding to the
isolated condition. Manual valves shall be locked in the closed position;
motor operated valves shall be placed in the closed position and power
supply deenergized.

(c) If Specifications (a) and (b) above cannot be met, an orderly shutdown shall
be initiated and the reactor shall be in the cold shutdown condition within
24 hours.

Basis

The plant is designed to operate with both reactor coolant loops and associated reactor
coolant pumps in operation and maintain DNBR above 1.18 during all normal operations
and anticipated transients.

When Specification 2.1.1(2) is applicable, the reactor coolant pumps (RCPs) are used to
provide forced circulation heat removal during heatup and cooldown. Under these
conditions, decay heat removal requirements are low enough that a single reactor
coolant system (RCS) loop with one RCP is sufficient to remove core decay heat.
However, two RCS loops are required to be OPERABLE to provide redundant paths for
decay heat removal. Only one RCP needs to be OPERABLE to declare the associated
RCS loop OPERABLE. Reactor coolant natural circulation is not normally used but is
sufficient for core cooling. However, natural circulation does not provide turbulent flow
conditions. Therefore, boron reduction in natural circulation is prohibited because mixing
to obtain a homogeneous concentration in all portions of the RCS cannot be assured.

2-2b Amendment No. 56,70,77,92,161, 188



TECHNICAL SPECIFICATIONS'
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.1 Qperable Components (Continued)

When Specification 2.1.1(3) is applicable, a single reactor coolant loop or shutdown
cooling loop provides sufficient heat removal capability for removing decay heat, but
single failure considerations require that at least two loops be operable. Thus, if the
reactor coolant loops are not OPERABLE, this specification requires two shutdown
cooling pumps to be OPERABLE.

One of the conditions for which Specification 2.1.1(3) is applicable is when the RCS
temperature (T,,.,d) is less than 21.00F, fuel is in the reactor and all reactor vessel closure
bolts are fully tensioned. As soon as a reactor vessel head closure bolt is loosened,
Specification 2.1.1(3) no longer applies, and Specification 2.8 is applicable.
Specification 2.8 also requires two shutdown cooling loops to be operable if there is less
than 23 feet of water above the top of the core.

The restrictions on availability of the containment spray pumps for shutdown cooling
.service ensure that the SI/CS pumps' suction. header piping is not subjected to an
unanalyzed condition in this mode. Analysis has determined that the minimum required
RCS vent area is 47 in2. This requirement may be met by removal of the pressurizer
manway which has a cross-sectional area greater than 47 in2.

When reactor coolant boron concentration is being changed, the process must be
uniform throughout the reactor coolant system volume to prevent stratification of reactor
coolant at lower boron concentration which could result in a reactivity insertion. Sufficient
mixng of the reactor coolant is assured if one low pressure safety injection pump or one
reactor coolant pump is in operation. The low pressure safety injection pump will
circulate the reactor coolant system volume in less than 35 minutes when operated at.
rated capacity. The pressurizer volume is relatively inactive; therefore, It will tend to have
a boron concentration higher than the rest of the reactor coolant system during a dilution
operation. Administrative procedures will provide for use of pressurizer sprays to
maintain a nominal spread between the boron concentration -in the pressurizer and the
reactor coolant system during the addition of boron.0')

Both steam generators are required to be filled above the low steam generator water
level trip set point whenever the temperature of the reactor coolant Is greater than the
design temperature of the shutdown cooling system to assure a redundant heat removal
system for the reactor.

A he0S..qS~..forthe LTQF:siw2-2c Amendet No.e:56rr*-l-Three , 18 8
enable temperaturea asbeen esabishdat . 8 F h rsue nsenert-t

i alyses demoi israe that a sig!s -UIV1 apable of mitigating ovet pressure events.

account for the case where a PGRV is not available (T-,;IP85F Whc steree e

lopeins use.



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.1 Onerabfe Components (Continued)

The design cyclic transients for the reactor system are given in USAR Section 4.2.2. In
addition, the steam generators are designed for additional conditions listed in USAR
Section 4.3.4. Flooded and pressurized conditions on the steam side assure minimum
tube sheet temperature differential during leak testing. The minimum temperature for -

pressurizing the steam generator steam side Is 70°F; in measuring this temperature, the
instrument accuracy must be added to the 70°F; limit to determine the actual measured
limit. The measured temperature limi will be 73°F based upon use of an instrument
with a maximum cnuram of ± 2°F and an additional I °F safety margin.

(~~~ reut. inay 5ressurizaion should the first-reactor coclar t pump be started~e the

ma steAm space requirement is not applicable to the start of a reactor coolnt pumpt
crne or more pumps are in operation;

*Fr the case in which th u steam space Ia less than 53%, limitation of the
steam gcnerator secon f d 0IRCC cold leg AT to 300V ensures that a single low
setpoiii PORV would prevent an cVp uizaton due tc actuation of the first reaeto
coolant pump. This requirement is no applice to the start of a reactor coolant pump

Referenggs_

(1) USAR Section 4.3.7

2-2d Amendment No. 56 ,713,6,61, 188



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)

2.1.2 Heatup and Cooldown Rate

A6plicabili-y

< to the temperature change rates and pressure of the Reactor Coolant System

Objective

To specify limiting conditions of the reactor coolant system heatup and cooldown rates.

Specification

/ -Be ointon. of RC$ vressure. GCS temperature. and"RCS; beatup and lodown
/ rates shall be maintained within the limits sp cified in the PT..a..d as designated . M

The reacoer coolant pressure shall be limited during plant operatios n accordance wis r

-~~~~~~~~~~~~~rtr -T fo a spcfih itn . t

shall be below and to the right of the applicable limit lines as shown on the p-resure,
Pu and t nethre (PTimit Figures) -in he'.PTL ig 2

> 'Allowable combinations of pressure and temperature (Tj for a specific cooldown ra~tel
/ ' 'shall be below and totergtf the applicable limit lines as shown on Me P5-T limit A

( u'raurs) pn Bte of theipres si. s..

;,: The heatup rate of the pressurizer shall not exceed 100 0F in any one hour period.

9 do The cooldown rate of the pressurizer shall not exceed 200OF in any one hour period. ,

(1 i(1hen any of the above limits are exceeded, the following corrective actions shall be

(a) Immediately initiate action to restore the temperature or pressure to within the
limit.

(b) Perform an analysis to determine the effects of the out of limit condition on the
fracture toughness properties of the reactor coolant system.

(c) Determine that the reactor coolant system remains acceptable for continued
ope ion be in cold shutdown within 36 hours.

( Before the radiation exposure of the reactor vessel exceeds the exposure for which
l they apply, the -T linmit F~igurets) pliowiin the P,,LRFigure 2-1 shall be updated in
accordance with the following criteria and procedures:

2-3 Amendment No. 22,74, 61,207



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.2 Heatu oldown Rate aContued

, () T.he P.. ..rimi "..iguref(s)' ae'ure Figalid for afast neutron (E2 J......................
{ ~1 MeVl) fluence vpliqg'A'd corrTspondin.g of2-F whic ..M 0"We |
t_~ creso dsiE FEFY Ps* I i.;PtOL-.

(_tb) The limit line on the P-T mit Figure(s) showR inthre TR fige hall be

integrated reactor thermal power from startup to the end of the new
period shall be converted to an equivalent integrated fast neutron
exposure (E21 MeV).

* The limit lines in the P-T limit Figure(s) sh in the PTLR higtIre-24

sha em palel o~the tempe axs zonal In-the
direction of increasing temperature a distance equivalent to the transition
temperature shift during'the period since the curves were last
constructed. The boltup temperature limit line shall remain at 6482OF as
it is set by the RTNDT of the reactor vessel flange and is.not subjected to a
fast neutron flux. The lowest service temperature shall remain at 1640F
because components related to this temperature are also not subjecte
toafast neutron flux.

{ (d) TFhe-Technical Specification 2.3(3) shall be rieWed-.endA reised itS A
necessary each time the curves on .the Ar.- limitFias .,z....shown .n

t LiePT ~tof Figure 2 -1 are revised. _

All components in the reactor coolant system are designed to withstand the effects of
cyclic loads due to reactor coolant system temperature and pressure changes.<)
These cyclic loads are introduced by normal unit load transients, reactor trips and
startup and shutdown operation.

During unit startup and shutdown, the rates of temperature and pressure changes
are limited. The design number of cycles for heatup and c olde Qis~bsqd yp~

Suchis te prssur teperatfie'm curves, low temp i,6W orptessuitr
protection. Usyrs limits, n~eutron'fluence,. and adjusted efereternPdratures.:are
'contained in the P.TLR, which was developed usim. #*.rqeith odo ptatqF*,d in'
Te~c~hnica S icatn p.9.6(0) and in the PTLRM.

2-4 Amendment No. 22,47,64,74,77,10-,+14;,
:161,197, 207



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant Systern (Continued)
2.1.2 Heatup and Cooldown Rate (Continued)

Appendix A and G, Westinghouse Electric Company/GCombustion Engineering's P-T
/ w _ _____~~~~~~~~~~~~~~~~~_ _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _(M.'E's) limit curve methodology M,~ thclll Fulcs eentained in 10 GFR 60,

Appendix C, Fracture T.oughness Requirements. This ASME Code assumnes that-a
crack 1 0-1 ill 6 inces br n 1-25132 inches deep exists on the inn~er suarfaCle W-I
the . urthermore, operati.g limits on. pressure and temperature assure that
the crack does not grow during heatup3 and cooldowns.

temperatuGeha, of ch platc WA3 catnblishcd by drop wcight tceta. Ch-rpy tests
were then performed to determhie at what temperature the plates exhibited 50 ft-lbs.
absorbed energy and 385 ml's lateral expansion for the lon itudinal direction.. NRC
tech-nical positio MTD52 a d to establish a reference temperature for
transverse -direction (IlTmw)e-%2-.F

| The ihitial NT-IUC for thc Fort Calhoun submergcd arc vesscl weldmcnts was
U~iGIllF to SUbe -6V wIthl~ a stand~arddv &iation of 17 F . By appling§| the Tshf

prediction methodology of Regulatory Guide 1.99, Revision 2, a weld material
adjusted reference temperature (RT, 1) wac ctablished at 10°F based on thc mcan
value plus to standard deviations. The standard deviation was determined by
the root-mean-squares method to combine the margin of 280F for uncerlainty in the

shiftreqation wthe T 7 .the macrgion Thc7 o ticneetintyon z the pdinitial Rintograaod
fast net waio I c flxrfo of The remanctrslaredesril bed in Reference /

system th lreesut ha the ntegrted fast restiongwauxper Imedomet) ppropri atneRAileudlnt tofr fast nutheon o inside urace of the c__ tore, tesel bw-ill be ael
aera or the w er eatign. The tcchniques used t pedit th integratedel

in-. side mdu shol be neal i._dentica_&_ -l, t-e meaure trasiio sht- fr sml

fant neutroin toE tev adjaet of the reactor vessel foedsri l taefees inpln

lite te resufct toa the dintegraed ins nelultron flux ( anitde.V Tie maimumr-/

inexlding tolerance at the inside surfcee of the critical reactor vessel belttlne weld

b aince the neutron spe ra and the flux measured at the samples and reactor x essel
diiursi so4uld e narly ident1&calthe wasured trvanstonsiftfou a samI~ple

ean be applied to the adjacent section of the reactor vessel for later stages in plant

by apliato of th ca lir ae vczPr u thal nurncufrl ux varwatoun.u Th e WG UUC

integrated feet u netft (EiMjepsr of the reactorI - -Iw -WB MI "- ciiol\

w < ~~~~~~~~2-5 Amendment No. 22 47,644,74. n 001t 4,1971.
~~~~~~~~~~~~ ~~~~~207



TECHNICAL SPECIFICATIONS'
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.2 Heatup and Cooldownn te (Continued)'

material saMpleis which-aeirate cunltively b, seeuring them ner h isde
wal fh -seator vessel as described In Ceetion 4.5.3 and Figure 4.5- l.of the
UCAR. To comensate for any rres in theT,,faused b iraiaio, lii-o
the pressure-temnperature relationhi r jeicdicaly chan~ged to stay ivithin the
stress limit dutring heatp %nd coldw. M- IAlysis of the three removed *rradiated

* reactor se!ss surveillanc %peBJrnes I ' Ycmbined with Weld ehemioa!
comosiiondata and impi ntaio.of extreme low radial leakage core loadino

* designs beg~ring in Gycle 14, indicate thatth fle~eat the end of 40 Effeetive Full
s (EFIO a 150 MM ill e 2.15xf-n/effi en the !inzsd aufoc

* the reactor vessel. This resufts in a total ihift of theRfT, of 237.760F, ineluding
margin, for the area of Oreatest sensitivity (weld metal) at the !Mt location using

Opeatin trough fuel Cycle 34 will result in less then 40 F .

# ~ ~ ~ ~ 1 . .. -t \

metodoogyfor P-T linit euive generafion-, and-PSME Gede'Gose N 610 as

Figure 2-1 is based on ASME Code Casel N4-%64. This Code case allos tA seo
Kfelaow'-crlbund of static initia iencitcl stress intensft'; faeteor and Is Inapoc

exemption b, the NRCIn c ra e th 1G FR 50.60(b). e V baincd from a
reference fracture toughdesi cuall for reaplar pere vessellof alloy teel s
defined~l in Appenx Agl to Ceaflon Xl of teAC Code and is approximated by the
following equatioi:

-- Crack Initatio rzccc tress intenscity fatoer-, &f YVy

I ffi - dAusted Frcfcrcc nill duetility temperature (else ealled ART) at thc
postulated erack tip, "I

Fo an _ _ _ _ d he mbnd ittrcd hpia

methe ter e ratur atel Thiresupt of te totaw, asif wfte!R
/ ~lwenari o h r raetsniiiy wl ea3. h /tlcto sn

/~~~~~~~~~~~~~mnmn No.G 224,47,7q8
. s z_ ............. l o. __ a .. ~s tA_ *k_ an4,r ...................207



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Contin
2.1.2 Heatug and Cooldown Rat ontinued)

Reulatry Requirements

The Reference 2, Appendix G equation relating KIM, KIT, and KIR is re-arranged as
shown be ow to solve for the allowable pressure stress intensity factor, KIM, as a
function o time with the calculated KIR and KIT values to determine the allowable
pressure st ss intensity factor and consequently the allowable pressure:

(1) For Servi Level A and B operation:

K IR -K rTr

IM=T 2/

and

(2) For Hydrostatic and Tes onditions when e core is not critical and tests are
performed at isothermal cod itions (i.e. t rmal stress intensity factor, KIT, = 0

\ ~~~~~where,A

KIM = Allowable pr ssure stress ntensity factor based on coolant
_ ~~~~~~~temperatush F~in4\

|KIR = Refere e stress intensity facto based on coolant
\tem'p ature, Ksi Fin

KIT = T r al stress intensity factor base n coolant temperature,

Calculational P-Allowable

To develop -T limits, the reactor-vessel (RV) beltline region the only
location th receives sufficient neutron fluence to substantiall Iter the
fracture ughness of the RV material. Hence, the beltline regio is the most
limiting with respect to allowable pressure at any specific temper ture. This
reduction in fracture toughness is determined using an adjusted reference
temperature (ART), which is calculated in accordance with Regulatory Gui
1.99 Revision 2. The allowable pressure is based on the highest ART. The
RV beltline region is analyzed assuming a semi-elliptical surface flaw oriente
in the axial direction with a depth of one quarter of the RV beltline thickness
and an as ct ratio of one to six.

a Amendment No. 207



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FO PRATION
2.1 Reactor C anti ued)
2.1.2 Heatu nd Cooldo n Rate (C ntinued)

This postulated flaw is nalyzed at both the inside diameter location (referred
to as the 1/4t location) d the outside diameter location (referred to as the 314t
location) to assure the mist limiting condition is achieved. K, is determined in
accordance with Referen 2, Appendix G-2214.3. The th ial stress
intensity factors are deter ned from the calculated temp ature profile through
the beltline wall using them, I influence coefficients spe ically generated for
this purpose. The method e ployed uses a polynomi fit of the temperature
/profile and superposition usin influence coefficients o calculate KIT. The
influence coefficients are depe dent upon the geo etrical parameters
associated with the postulated fect, the geom of the reactor vessel
beltline region, and the assume unit loading. hese influence coefficients
were calculated using a 2-dimens nal finite ement model of the reactor
vessel. The influence coefficients ere cor cted for three-dimensional effects
using Reference 2, Appendix A pro edur . The KIT and KIM are calculated at
any time point in a transient using in uce coefficients generated by applying
unit loads on a finite element model the reactor vessel beltline region. TheI
influence coefficients are calculatio f stress intensity factors at the 1/4t and
3/4t crack depth location under th fol wing unit loads:

a. for Keep, pressure load of ksi, ksi- /ksi

b. for KI linear through all gradient th peak temperature of 10F,

c. for K, , quadratic rough-wall gradien with peak temperature of 1F,
ksi-VinlF/\

d. for K , cubic rough-wall gradient with eak temperature of 1OF,
ksi-VinlF

Each stress intensity factor is calculated using a standard quarter point
element formulation at the respective crack tips. Since all calculations
performed are linear, superposition is then used to scale and combine these
influence coefficients as necessary to determine the stress intensity factor for a
given temperature profile.

2-6b Amendment No. 207



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATI
2.1 Reactor Coolant oom/ \ /
2.1.2 HeatuD Cooldown Rate (Con* e )

/ In the case o KT, the through-wall temperature profiles are then fit to the t~hid
order polynol al below:

T (x) = CO + CL(-X/h) + Co (1-X/h) 2 + Cc (1-X/h) 3

where,

T(x) - Temperature at radial locati n x from inside wall
\ \~~~~~~~~Su fce, *F . /'

COCLCQ,CC = oefficients, in poiynomiafit, 'F
x = Di ance through beltlin wall, in
h = Belt e wall thickness,

The coefficients of this polyn ial are the combined through the following
equation to calculate KIT at the 4t and 4t locations.

\ _ ~~~~Krr - 7.t., = CL *Krrt- + CQ K CC *Kirr c

To calculate the allowable pressureiP- Ilowable, the resultant KIT-TOt from
above in conjunction with Equatio (1) fr Reference 2, Appendix
G-2215, is described as follows.

for Normal Level A and B load

P-Allowable - JR
2*K,,m-p

for Hydrostatic and Tes Conditions, where Isothermal co itions result in
KIT-Tot., = 0

K
P-All able = K1R \ _

1.5 *KM-P

The P-T limits developed using the method described above accou
the temperature differential between the RV base metal and the reac r
coolant bulk fluid temperature only. However, uncertainties for
instrumentation error, elevation, and flow induced differential pressure
differences between the RV beltline and pressurizer are accounted for as
follows: A

\1) Terr~perature instrumentation uncertaintyv of 14°1F is ap lied to the entir

2-6c - Amendment No. 207
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TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.2 HeatuR and Cooldown Curves (Continued)
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TECHNICAL SPECIFICATIONS
2.0 1LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.2 Heatuo and Cooldown Rate (Continued)

References:

(1) USAR, Section 4.2.2

(2) Technical Data Book IX, Fort Calhoun Station Unit No. 1, RCS
o/9S~~~mretits-w~~~port -

(4) USAR, S:ection 34.24

Unit I R r ure Vessel, nuIy 2000.

(6) Techn..ical Specification 2.3(3)

() Article !WB-5000, ASM~E Boiler and Pressure Vessel figCetn Xi

Unit No. 1, Evaluation of irradate C W-225, August 1980.

(0) TR e-MGM 002, Omaha rubPjo rowzr District, Fort Calhoun Station Unit No. 41
EvaluAln ofirradiated Capsul -6,MrhI94

Evaluation of irradiated CsleW275. November 1994.

RC~~ jres e and Temp tr imit Report (PTLR) for th Rm Ia of P-
Limis ad LOP Rquiemets fom ho eehnieal Cpecifieation" CNo

>~~~~mf and L-O T
| ~~~A9564)~t~ P.^ w A_1 _1_7_V

2-7a Amendment No. 22,47,C4,74,100,1-1,197,
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TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (continued)
2.1.6 Pressurizer and Main Steam Safety Valves

Aprplicability
Applies to the status of the pressurizer and main steam safety valves.

Obiective
To specify minimum requirements pertaining to the pressurizer and main steam safety
valves.

Specifications
To provide adequate overpressure protection for the reactor coolant system and steam
system, the following safety valve requirements shall be met:

(1) The reactor shall not be made critical unless the two pressurizer safety valves are
operable with their lift settings adjusted to ensure valve opening at 2485 psig +1%

.and 2530 psig ±1 %.()

(2) Whenever there is fuel in the reactor, and the reactor vessel head is installed, a
minimum of one operable safety valve shall be installed on the pressurizer.
However, when in at least the cold shutdown condition, safety valve nozzles may be
open to containment atmosphere during performance of safety valve tests or
maintenance to satisfy this specification.

(3) At least four of the five Main Steam Safety Valves (MSSVs) associated with each
steam generator shall be OPERABLE in MODES I and 2. Lift settings shall be at
985 psig +3/-2%, 1000 psig +3/-2%, 1010 psig +3/-2%, 1025 psig +3/-2%, and
1035 psig +3/-2%.(t)

a. With less than four of the five MSSVs associated with each steam generator
OPERABLE, be in at least HOT STANDBY within 6 hours and HOT SHUTDOWN
within an additional 6 hours.

(4) Two power-operated relief valves (PORVs) shall be operable during heatups and
cooldowns when the RCS temperature is less than 515 0F, and in Modes 4 and 5
whenever the head is on the reactor vessel and the RCS is not vented through a
0.94 square inlemperature limits
design t F(s) shi PT i
a. Witon V Inoperable during heatups and cooldowns when the RCS

temperature is less than 515OF, restore the inoperable PORV to operable within 7
days or be in cold shutdown within the next 36 hours and depressurize and vent
the RCS through at least a 0.94 square inch or larger vent within the following
36 hours.

b. With both PORVs inoperable during heatups and cooldowns when the RCS
temperature is less than 515OF, be in cold shutdown within the next 36 hours and
depressurize and vent the RCS through at least a 0.94 square inch or larger vent
within the following 36 hours.

c. With one PORV inoperable in Modes 4 within ones
upres~j~rizer steam space is greater th t % volume'455lbodejss- talJ
)Ievs uA)nd restore the inoperable POVoperable withn7do C4ke

fn space cannot be established within one hour, then restore the inoperable
PORV to operable within 24 hours. If the PORV cannot be restored in the
required time, depressurize and vent the RCS through at least a 0.94 square inch
or larger vent within the next 36 hours.

2-15 Amendment No. 39,47,54M4,161,1QB,207



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.3 Emergency Core Cooling System

Applicability

Applies to the operating status of the emergency core cooling system.

Objective

To assure operability of equipment required to remove decay heat from the core.

Specifications

(1) Minimum Requirements

The reactor shall not be made critical unless all of the following conditions are met:

a. The SIRW tank contains not less than 283,000 gallons of water with a boron
concentration of at least the refueling boron concentration at a temperature not
less than 500F.

b. One means of temperature indication (local) of the SIRW tank is operable.

c. operable and pressurized to at least 240 psig
t E it h j b tank level of at least 116.2 inches (67%) and a

level o_128.1 in 7 4 % ) with refueling boron concentration.

d. One level and one pressure instrument is operable on each safety injection tank.

e. One low-pressure safety injection train is operable on each associated 4,160 V
engineered safety feature bus.

f. One high-pressure safety injection pump is operable on each associated 4,160 V
engineered safety feature bus.

g. Both shutdown heat exchangers are operable.

h. Piping and valves shall be operable to provide two flow paths from the SIRW tank
to the reactor coolant system.

i. All valves, piping and interlocks associated with the above components and
required to function during accident conditions are operable. HCV-2914, 2934,
2974, and 2954 shall have power removed from the motor operators by locking
open the circuit breakers in the power supply lines to the valve motor operators.
FCV-326 shall be locked open.

2-20 Amendment No. i 7,32,43,143,11
+1 ,13,14*1,57i 71--5,2 17



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.3 Emergency Core Cooling System (Continued)

(3) Protection Aaainst Low Temperature Ovempressurization

The following limiting conditions shall be applied during scheduled heatups and
cooldowns. Disabling of the HPSI pumps need not be required if the RCS is vented
through at least a 0.94 square inch or larger vent.

Whenever the reactor coolant system cold leg temperature is belaOF,
least one (1) HPSI pump shall be disabled.

Whenever the reactor coolant system cold leg temperature is below 3200F, at least
two (2) HPSI pumps shall be disabled.

Whenever the reactor coolant system cold leg temperature is below 2700F, all three
(3) HPSI pumps shall be disabled.

In the event that no charging pumps are operable when the reactor coolant system
cold leg temperature is below 270OF, a single HPSI pump may be made operable
and utilized for boric acid injection to the core, with flow rate restricted to no greater
than 120 gpm.

(4) Trisodium Phosphate (TSP) Dodecahydrate

During operating Modes 1 and 2, the TSP baskets shall contain 2 126 ftP of active
TSP.

a. With the above TSP requirements not within limits, the TSP shall be restored
within 72 hours.

b. With Specification 2.3(4)a required action and completion time not met, the plant
shall be in hot shutdown within the next 6 hours and cold shutdown within the
following 36 hours.

Basis

The normal procedure for starting the reactor is to first heat the reactor coolant to near
operating temperature by running the reactor coolant pumps. The reactor is then made
critical. The energy stored in the reactor coolant during the approach to criticality is
substantially equal to that during power operation and therefore all engineered safety
features and auxiliary cooling systems are required to be fully operable.

2-22 Amendment No. 17,39,43,47,64,74,77,
vo1vaO3 , 145157,q6!, l&, 201
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TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.3 Emergency Core Cooling System (Continued)

Components in excess of those allowed by Conditions a, b, d, and e may be inoperable
provided they are returned to operable status within 1 hour when performing the quarterly
recirculation actuation logic channel functional test (Table 3-2 item 20) under
administrative controls. This allowance applies only to the remaining portion of Cycle 20
and all of Cycle 21. This prevents violating Technical Specifications or necessitating a
unit shutdown due to inability to perform the quarterly recirculation actuation logic
channel functional test. These administrative controls consist of stationing three
dedicated operators at the Engineered Safeguards Features (ESF) panel controls in the
control room. In this way, the following conditions are maintained and actions can be
rapidly performed should a valid ESF actuation occur:

the appropriate Safety Injection Refueling Water Tank (SIRWT) to Safety Injection
(SI) and Containment Spray (CS) pumps suction valve control switch is maintained in
the OPEN position (spring-retum switch),
the appropriate SI and CS pumps to SIRWT recirculation minimum flow valve control
switch is maintained in the OPEN position (spring-return switch),
the appropriate Recirculation Actuation Signal (RAS) lockout relays and initiating
signal can be rapidly reset,
the appropriate SI and CS pumps to SIRWT recirculation minimum flow valve control
switch can be rapidly returned to the AUTO position,
the appropriate SIRWT to Si and CS pumps suction valve control switch can be
rapidly returned to the AUTO position, and
the appropriate Containment Sump to SI and CS pumps suction valve control switch
can be rapidly returned to the AUTO position.

The appropriate SI and CS pumps to SIRWT recirculation minimum flow valve control
switch and the appropriate SIRWT to SI and CS pumps suction valve control switch are
held in the OPEN position during the test to enhance the reliability of the appropriate SI
and CS pumps by maintaining the associated valves open.

References

(1) USAR, Section 14.15.1
(2) USAR, Section 6.2.3.1
(3) USAR, Section 14.15.3
(4) USAR, APX idix

151blic~~ower District's Submittal, December 1

( C -9 ," G plic eport for Safety Injection Tank AOT/SIT
Extension," May 1995.

(9) CE NPSD-995, "CEOG Joint Applications Report for Low Pressure Safety Injection
System AOT Extension," May 1995.
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TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION

2.10 Beactor Core

2.10.1 Minimum Conditions for Criticality

Applicability

Applies to the status of the reactor coolant system during reactor criticality.

Objective

To prevent unanticipated power excursions of an unsafe magnitude.

Specifications

(1) C_ L 4Tle reactor shall not be
m a de 6-li c-al-th`olu is below 51615F.

(2) in no~ ease shall the reacto~r be m.ade ritical if the reacto~r coolant temp~rnper3alf IS

(2) No more than one CEA at a time in a regulating or non-trippable group shall be
exercised or withdrawn until after a steam bubble and normal water level as given
in operating procedures are established in the pressurizer.

(3) Reactor coolant boron concentration shall not be reduced below that required for
the Hot Shutdown Condition until after a steam bubble and normal water level are
established in the pressurizer.

Basis

At the beginning of each fuel cycle, the moderator temperature coefficient is expected
to be slightly negative at operating temperatures with all CEA's withdrawn. However,
variations in cycle core loading and the uncertainty of the calculation are such that it is
possible that a slightly positive coefficient could exist.

The moderator temperature coefficient at lower temperatures will be less negative or
more positive than at operating temperature. It is, therefore, prudent to restrict the
operation of the reactor when reactor coolant temperatures are less than 51 50F.

2-48 Amendment No. 6S,109



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.10 Reactor Core (Continued)

2.10.1 Minimum Conditions for Criticality (Continued)

If the shutdown margin required by the Hot Shutdown Condition is maintained, there is
no possibility of an accidental criticality as a result of a change of moderator
temperature or a decrease of coolant pressure. Normal water level is established in the
pressurizer prior to the withdrawal of CEA or the dilution of boron so as to preclude the
possible overpressurization of a solid reactor coolant system.

During physics tests, special operating precautions will be taken. In addition, the strong
negative effect of the Doppler coefficient would limit the magnitude of a power
excursion resultin from a reduction of moderat density.

The regui -t tha tlk 1he-rea%1r Iot be II IQad, rAl bw ND_1 IWF-prvides
increaseJ assurance that the proper relationship between reactor coolant pressure and
temperature will be maintained relative to the NDTT of the reactor coolant system.
I lestup t this temperature will be accomplihed by operatin the reactor coolar

I umps

249 Amendment No. 32



TECHNICAL SPECIFICATIONS

TABLE 3-5 (Continued)

Test

19. Refueling Water Level Verity refueling water level is 2 23 ft above
the top of the reactor vessel flange.

Prior to commencing, and dally during CORE ALTERATIONS
and/or REFUELING OPERATIONS inside containment

20. Spent Fuel Pool Level . Verify spent fuel pool water level is k 23 ft Prior to commencing, and weekly during REFUELING
above the top of Irradiated fuel assemblies seated OPERATIONS In the spent fuel pool.
in the storage racks.

21. Containment Penetrations Verify each required containment penetration Is Prior to commencing, and weekly during CORE ALTERATIONS.
In the required status. and/or REFUELING OPERATIONS in- containment

22. Spent Fuel Assembly Verity by administrative means that initial Prior to storing the fuel assembly In Region 2 (Including
Storage enrichment and bumup of the fuel assembly Is In peripheral cells).

RCShePattp anrd Cooldn ratas arewlthm iy, operation-s tRCSins Iclok an ydrostlo tsHng '
th ibfmits specicd byeiI P-T. limit Ffiurets) Whiee'Utese o setioerar ,o.,irng,-tIs, .estfl lm perfomed .

3-20, Amendment No 188



TECHNICAL SPECIFICATIONS

3.0 SURVEILLANCE REQUIREMENTS
3.3 Reactor Coolant System and Other Components Subject to ASME Xi Boller & Pressure

Vessel Code Inspection and Testing Surveillance

Apolicability

Applies to in-service surveillance of primary system components and other components
subject to inspection and testing according to ASME Xi Boiler & Pressure Vessel Code.

Obiective

To ensure the Integrity of the reactor coolant system and other components subject to
inspection and testing according to ASME Xi Boiler & Pressure Vessel Code.

Specifications

(1) Surveillance of the ASME Code Class 1, 2 and 3 systems, except the steam
generator tubes inspection, should be covered by ASME Xl Boiler & Pressure
Vessel Code.

a. In-service inspection of ASME Code Class 1, Class 2, and Class 3
components, including applicable supports, and in-service testing of ASME
Code Class 1, Class 2, and Class 3 pumps and valves shall be perrormed
in accordance with Section Xl of the ASME Boiler and Pressure Vessel
Code, as required by 10 CFR Part 50, Section 50.55a(g), except where
specific written relief has been granted by the Commission pursuant to
10 CFR Part 50, Section 50.55a (g)(6)(i).

b. Surveillance of the reactor coolant pump flywheels shall be performed as
indicated in Table 3-6.

c. A surveillance program to monitor radiation-induced changes in the
mechanical and impact properties of the reactor vessel materials shall be

wxamrlator~ reslts ha1.<e s~edt alpdt the PLR:

(2) Surveillance of Reactor Coolant System Pressure Isolation alves

8. Periodic leakage testing* on each valve listed in Table 2-9 shall be
accomplished prior to entering the power operation mode every time the
plant is placed in the cold shutdown

* To satisfy ALARA requirements, leakage may be measured indirectly (as from the
performance of pressure indicators) if accomplished in accordance with approved procedures
and supported by computations showing that the method Is capable of demonstrating valve
compliance with the leakage criteria.

3-21 Amendment No. 46,76,64,4257',176



TECHNICAL SPECIFICATIONS

AD ;MINISTRATIVE- CNTROLS
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TECHNICAL SPECIFICATION
DEFINITIONS

E - Average Disintegration Energy

E is the average (weighted in proportion to the concentration of each radionuclide in the reactor
coolant at the time of sampling) of the sum of the average beta and gamma energies per
disintegration, in MEV, for isotopes, other than iodines, with half lives greater than 15 minutes
making up at least 95% of the total non-iodine radioactivity in the coolant

Offsite Dose Calculation Manual (ODCM)

The document(s) that contain the methodology and parameters used in the calculations of
offsite doses resulting from radioactive gaseous and liquid effluents, in the calculation of
gaseous and liquid effluent radiation monitoring Warn/High (trip) Alarm setpoints, and in the
conduct of the Environmental Radiological Monitoring Program. The ODCM shall also contain:

1) The Radiological Effluent Controls and the Radiological Environmental Monitoring
Program required by Specification 5.16.

2) Descriptions of the information that should be included in the Annual Radiological
Environmental Operating Reports and Annual Radioactive Effluent Release Reports
required by Specifications 5.9.4.a and 5.9A.b.

Unrestricted Area

Any area at or beyond the site boundary access to which is not controlled by the licensee for
purposes of protection of individuals from exposure to radiation and radioactive materials.

Core Operating Limits Report (COLR)

The Core Operating Limits Report (COLR) is a Fort Calhoun Station Unit No. 1 specific
document that provides core operating limits for the current operating cycle. These cycle-
specific core operating limits shall be determined for each reload cycle in accordance with
Section 5.9.5. Plant operation within these operating limits is addressed in the individual
specifications.

RCS Pressure-Temperature Limits Report (PTLR)

The PTLR Is a fluence dependent document that provides Limiting Conditions for Operation
(LCO) in the form of pressure-temperature (P-T) limits to ensure prevention of brittle fracture. In
addition, this document establishes power operated relief valve setpoints which provide low
temperature overpressure protection (LTOP) to assure the P-T limits are not exceeded during
the most limiting LTOP event. The P-T limits and LTOP criteria in the PTLR are applicable
through the effective full power years (EFPYs) specified in the PTLR. NRC approved
methodologies are used as the bases for the information provided in the PTLR.

References

(1) USAR, Section 7.2
(2) USAR, Section 7.3
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TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.1 Operable ComDonents (Continued)

(5) DELETED

(6) Both steam generators shall be filled above the low steam generator water level
trip set point and available to remove decay heat whenever the average
temperature of the reactor coolant is above 3000F. Each steam generator shall
be demonstrated operable by performance of the inservice inspection program
specified in Section 3.17 prior to exceeding a reactor coolant temperature of
3000F.

(7) Maximum reactor coolant system hydrostatic test pressure shall be 3125 psia. A
maximum of 10 cycles of 3125 psia hydrostatic tests are allowed.

(8) Reactor coolant system leak and hydrostatic test shall be conducted within the
limitations of the pressure and temperature limit Figure(s) shown in the PTLR.

(9) Maximum secondary hydrostatic test pressure shall not exceed 1250 psla. A
minimum measured temperature of 730F is required. Only 10 cycles are
permitted.

(10) Maximum steam generator steam side leak test pressure shall not exceed
1000 psia. A minimum measured temperature of 730F is required.

(11) Low Temperature Overpressure Protection (ILTOP)

(a) The LTOP enable temperature and RCP operations shall be maintained In
accordance with the PTLR.

(b) The unit can not be placed on shutdown cooling until the RCS has cooled
to an indicated RCS temperature of less than or equal to 3000 F.

(c) If no reactor coolant pumps are operating, a non-operating reactor coolant
pump shall not be started while T, is below the LTOP enable temperature
stated in the PTLR unless there is a minimum Indicated pressurizer steam
space of at least 50% by volume.

2-2a Amendment No. 896666,+19' ,
464+188, 20



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.1 Operable Components (Continued)

(12) Reactor Coolant System Pressure Isolation Valves

(a) The integrity of all pressure isolation valves listed in Table 2.9 shall be
demonstrated, except as specified in (b). Valve leakage shall not exceed
the amounts indicated.

(b) In the event that the integrity of any pressure isolation valve specified in
Table 2-9 cannot be demonstrated, reactor operation may continue,
provided that at least two valves in each high pressure line having a
nonfunctional valve are in and remain in the mode corresponding to the
Isolated condition. Manual valves shall be locked in the closed position;
motor operated valves shall be placed in the closed position and power
supply deenergized.

(c) If Specifications (a) and (b) above cannot be met, an orderly shutdown shall
be initiated and the reactor shall be in the cold shutdown condition within
24 hours.

Basis

The plant is designed to operate with both reactor coolant loops and associated reactor
coolant pumps in operation and maintain DNBR above 1.18 during all normal operations
and anticipated transients.

When Specification 2.1.1(2) is applicable, the reactor coolant pumps (RCPs) are used to
provide forced circulation heat removal during heatup and cooldown. Under these
conditions, decay heat removal requirements are low enough that a single reactor
coolant system (RCS) loop with one RCP is sufficient to remove core decay heat.
However, two RCS loops are required to be OPERABLE to provide redundant paths for
decay heat removal. Only one RCP needs to be OPERABLE to declare the associated
RCS loop OPERABLE. Reactor coolant natural circulation is not normally used but is
sufficient for core cooling. However, natural circulation does not provide turbulent flow
conditions. Therefore, boron reduction in natural circulation is prohibited because mixing
to obtain a homogeneous concentration in all portions of the RCS cannot be assured.

2-2b Amendment No. 56,70,77,92,61I, 188



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.1 Operable Components (Continued)

When Specification 2.1.1(3) is applicable, a single reactor coolant loop or shutdown
cooling loop provides sufficient heat removal capability for removing decay heat, but
single failure considerations require that at least two loops be operable. Thus, if the
reactor coolant loops are not OPERABLE, this specification requires two shutdown
cooling pumps to be OPERABLE.

One of the conditions for which Specification 2.1.1(3) Is applicable is when the RCS
temperature (Tad) is less than 2101F, fuel is in the reactor and all reactor vessel closure
bolts are fully tensioned. As soon as a reactor vessel head closure bolt is loosened,
Specification 2.1.1(3) no longer applies, and Specification 2.8 is applicable.
Specification 2.8 also requires two shutdown cooling loops to be operable if there is less
than 23 feet of water above the top of the core.

The restrictions on availability of the containment spray pumps for shutdown cooling
service ensure that the SIICS pumps' suction header piping is not subjected to an
unanalyzed condition in this mode. Analysis has determined that the minimum required
RCS vent area is 47 in2. This requirement may be met by removal of the pressurizer
manway which has a cross-sectional area greater than 47 in2.

When reactor coolant boron concentration is being changed, the process must be
uniform throughout the reactor coolant system volume to prevent stratification of reactor
coolant at lower boron concentration which could result in a reactivity insertion. Sufficient
mixing of the reactor coolant is assured if one low pressure safety injection pump or one
reactor coolant pump is in operation. The low pressure safety injection pump will
circulate the reactor coolant system volume In less than 35 minutes when operated at
rated capacity. The pressurizer volume is relatively inactive; therefore, It will tend to have
a boron concentration higher than the rest of the reactor coolant system during a dilution
operation. Administrative procedures will provide for use of pressurizer sprays to
maintain a nominal spread between the boron concentration in the pressurizer and the
reactor coolant system during the addition of boron.(')

Both steam generators are required to be filled above the low steam generator water
level trip set point whenever the temperature of the reactor coolant is greater than the
design temperature of the shutdown cooling system to assure a redundant heat removal
system for the reactor.

The bases for the LTOP system requirements are documented in the PTLR.

2-2c Amendment No. 56, 7i,166,461, 1* 8



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.1 Operable Components (Continued)

The design cyclic transients for the reactor system are given in USAR Section 4.2.2. In
addition, the steam generators are designed for additional conditions listed in USAR
Section 4.3.4. Flooded and pressurized conditions on the steam side assure minimum
tube sheet temperature differential during leak testing. The minimum temperature for
pressurizing the steam generator steam side is 700F; in measuring this temperature, the
instrument accuracy must be added to the 700F; limit to determine the actual measured
limit. The measured temperature limit will be 730F based upon use of an instrument
with a maximum inaccuracy of i 20F and an additional 1 'F safety margin.

References

(1) USAR Section 4.3.7

2-2d Amendment No. 5C,71,13%6,161, 118



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)

2.1.2 HeatuR and Cooldown Rate

Applicability

Applies to the temperature change rates and pressure of the Reactor Coolant System
(RCS).

Objective

To specify limiting conditions of the reactor coolant system heatup and cooldown rates.

Specification

The combination of RCS pressure, RCS temperature, and RCS heatup and cooldown
rates shall be maintained within the limits specified In the PTLR and as designated
below:

a. Allowable combinations of pressure and temperature (To) for a specific heatup rate
shall be below and to the right of the applicable limit lines as shown on the pressure
and temperature (P-T) limit Figure(s) in the PTLR.

b. Allowable combinations of pressure and temperature (Ta) for a specific cooldown rate
shall be below and to the right of the applicable limit lines as shown on the P-T limit
Figure(s) in the PTLR.

c. The heatup rate of the pressurizer shall not exceed 100 'F in any one hour period.

d. The cooldown rate of the pressurizer shall not exceed 2001F in any one hour period.

Required Actions

(1) When any of the above limits are exceeded, the following corrective actions shall be
taken:

(a) Immediately initiate action to restore the temperature or pressure to within the
limit.

(b) Perform an analysis to determine the effects of the out of limit condition on the
fracture toughness properties of the reactor coolant system.

(c) Determine that the reactor coolant system remains acceptable for continued
operation or be in cold shutdown within 36 hours.

(2) Before the radiation exposure of the reactor vessel exceeds the exposure for which
they apply, the P-T limit Figure(s) shown in the PTLR shall be updated in accordance
with the following criteria and procedures:

2-3 Amendment No. 22,74,46G, 207



TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.2 Heatup and Cooldown Rate (Continued)

(a) The P-T limit Figure(s) are valid for a fast neutron (E 2 1 MeV) fluence
value and corresponding EFPY as stated in the PTLR.

(b) The limit line on the P-T limit Figure(s) shown in the PTLR shall be
updated for a new integrated power period as follows: the total
integrated reactor thermal power from startup to the end of the new
period shall be converted to an equivalent integrated fast neutron
exposure (E21 MeV).

(c) The limit lines in the P-T limit Figure(s) shown In the PTLR shall be
moved parallel to the temperature axis (horizontal) in the direction of
increasing temperature a distance equivalent to the transition
temperature shift during the period since the curves were last
constructed. The boltup temperature limit line shall remain at 641F as it
is set by the RTNDT of the reactor vessel flange and Is not subjected to a I
fast neutron flux. The lowest service temperature shall remain at 1640 F
because components related to this temperature are also not subjected
to a fast neutron flux.

(d) Technical Specification 2.3(3) shall be reviewed and revised as
necessary each time the curves on the P-T limit Figure(s) as shown in
the PTLR are revised.

Basisa

All components in the reactor coolant system are designed to withstand the effects of
cyclic loads due to reactor coolant system temperature and pressure changes.(')
These cyclic loads are introduced by normal unit load transients, reactor trips and
startup and shutdown operation.

During unit startup and shutdown, the rates of temperature and pressure changes
are limited. The design number of cycles for heatup and cooldown is based upon
allowable heatup/cooldown rates and cyclic operation. Cycle dependent information
such as the pressure-temperature limit curves, low temperature overpressure
protection system limits, neutron fluence, and adjusted reference temperatures are
contained in the PTLR, which was developed using the methodologies stated in
Technical Specification 5.9.6(b) and in the PTLRP2).

2-4 Amendment No. ,47,6474,10,1
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TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (Continued)
2.1.2 Heatup and Cooldown Rate (Continued)

References:

(1) USAR, Section 4.2.2

(2) Technical Data Book IX, Fort Calhoun Station Unit No. 1, RCS
Pressure-Temperature Limits Report

I

I
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TECHNICAL SPECIFICATIONS
2.0 LIMITING CONDITIONS FOR OPERATION
2.1 Reactor Coolant System (continued)
2.1.6 Pressurizer and Main Steam Safety Valves

App2licability
Applies to the status of the pressurizer and main steam safety valves.

Obiective
To specify minimum requirements pertaining to the pressurizer and main steam safety
valves.

Specifications
To provide adequate overpressure protection for the reactor coolant system and steam
system, the following safety valve requirements shall be met:

(1) The reactor shall not be made critical unless the two pressurizer safety valves are
operable with their lift settings adjusted to ensure valve opening at 2485 psig ±1%
and 2530 psig ±1%.(')

(2) Whenever there Is fuel in the reactor, and the reactor vessel head is installed, a
minimum of one operable safety valve shall be Installed on the pressurizer.
However, when In at least the cold shutdown condition, safety valve nozzles may be
open to containment atmosphere during performance of safety valve tests or
maintenance to satisfy this specification.

(3) At least four of the five Main Steam Safety Valves (MSSVs) associated with each
steam generator shall be OPERABLE in MODES 1 and 2. Lift settings shall be at
985 psig +3/-2%, 1000 psig +3/-2%, 1010 psig +3/-2%, 1025 psig +31-2%, and
1035 psig +3/-2%.(Y"

a. With less than four of the five MSSVs associated with each steam generator
OPERABLE, be in at least HOT STANDBY within 6 hours and HOT SHUTDOWN
within an additional 6 hours.

(4) Two power-operated relief valves (PORVs) shall be operable during heatups and
cooldowns when the RCS temperature is less than 51 5 0F, and in Modes 4 and 5
whenever the head is on the reactor vessel and the RCS is not vented through a
0.94 square inch or larger vent, to prevent violation of the pressure-temperature limits
designated by the P-T limit Figure(s) shown in the PTLR.
a. With one PORV inoperable during heatups and cooldowns when the RCS

temperature is less than 5150F, restore the inoperable PORV to operable within 7
days or be in cold shutdown within the next 36 hours and depressurize and vent
the RCS through at least a 0.94 square inch or larger vent within the following
36 hours.

b. With both PORVs inoperable during heatups and cooldowns when the RCS
temperature is less than 5150F, be in cold shutdown within the next 36 hours and
depressurize and vent the RCS through at least a 0.94 square inch or larger vent
within the following 36 hours.

c. With one PORV inoperable in Modes 4 or 5, within one hour ensure the
pressurizer steam space is greater than 50% volume and restore the inoperable
PORV to operable within 7 days. If adequate steam space cannot be established
within one hour, then restore the inoperable PORV to operable within 24 hours. If
the PORV cannot be restored in the required time, depressurize and vent the
RCS through at least a 0.94 square inch or larger vent within the next 36 hours.

2-15 Amendment No. 894754.i46,i 1O 9,20



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.3 Emergency Core Cooling System

Applicability

Applies to the operating status of the emergency core cooling system.

Objective

To assure operability of equipment required to remove decay heat from the core.

Specifications

(1) Minimum Requirements

The reactor shall not be made critical unless all of the following conditions are met:

a. The SIRW tank contains not less than 283,000 gallons of water with a boron
concentration of at least the refueling boron concentration at a temperature not
less than 500F.

b. One means of temperature indication (local) of the SIRW tank is operable.

c. All four safety injection tanks are operable and pressurized to at least 240 psig
and a maximum of 275 psig with a tank level of at least 116.2 inches (67%) and a
maximum level of 128.1 inches (74%) with refueling boron concentration.

d. One level and one pressure instrument is operable on each safety injection tank.

e. One low-pressure safety injection train is operable on each associated 4,160 V
engineered safety feature bus.

f. One high-pressure safety injection pump is operable on each associated 4,160 V
engineered safety feature bus.

g. Both shutdown heat exchangers are operable.

h. Piping and valves shall be operable to provide two flow paths from the SIRW tank
to the reactor coolant system.

i. All valves, piping and interlocks associated with the above components and
required to function during accident conditions are operable. HCV-2914, 2934,
2974, and 2954 shall have power removed from the motor operators by locking
open the circuit breakers in the power supply lines to the valve motor operators.
FCV-326 shall be locked open.

2-20 Amendment No. 17,32,43,13, 1+7,
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TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.3 Emergency Core Cooling System (Continued)

(3) Protection Against Low Temperature Overpressurization

The following limiting conditions shall be applied during scheduled heatups and
cooldowns. Disabling of the HPSI pumps need not be required if the RCS is vented
through at least a 0.94 square inch or larger vent.

Whenever the reactor coolant system cold leg temperature is below 3500F, at least
one (1) HPSI pump shall be disabled.

Whenever the reactor coolant system cold leg temperature is below 3200F, at least
two (2) HPSI pumps shall be disabled.

Whenever the reactor coolant system cold leg temperature is below 2700F, all three
(3) HPSI pumps shall be disabled.

In the event that no charging pumps are operable when the reactor coolant system
cold leg temperature is below 270°F, a single HPSI pump may be made operable
and utilized for boric acid Injection to the core, with flow rate restricted to no greater
than 120 gpm.

(4) Trisodium Phosphate (TSP) Dodecahvdrate

During operating Modes I and 2, the TSP baskets shall contain 2 126 ft of active
TSP.

a. With the above TSP requirements not within limits, the TSP shall be restored
within 72 hours.

b. With Specification 2.3(4)a required action and completion time not met, the plant
shall be in hot shutdown within the next 6 hours and cold shutdown within the
following 36 hours.

Basis

The normal procedure for starting the reactor is to first heat the reactor coolant to near
operating temperature by running the reactor coolant pumps. The reactor is then made
critical. The energy stored in the reactor coolant during the approach to criticality is
substantially equal to that during power operation and therefore all engineered safety
features and auxiliary cooling systems are required to be fully operable.

2-22 Amendment No. 17,69,43,4,64,,
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TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.3 Emergency Core Cooling System (Continued)

Components in excess of those allowed by Conditions a, b, d, and e may be inoperable
provided they are returned to operable status within 1 hour when performing the quarterly
recirculation actuation logic channel functional test (Table 3-2 item 20) under
administrative controls. This allowance applies only to the remaining portion of Cycle 20
and all of Cycle 21. This prevents violating Technical Specifications or necessitating a
unit shutdown due to inability to perform the quarterly recirculation actuation logic
channel functional test. These administrative controls consist of stationing three
dedicated operators at the Engineered Safeguards Features (ESF) panel controls in the
control room. In this way, the following conditions are maintained and actions can be
rapidly performed should a valid ESF actuation occur:

the appropriate Safety Injection Refueling Water Tank (SIRWT) to Safety Injection
(SI) and Containment Spray (CS) pumps suction valve control switch is maintained in
the OPEN position (spring-return switch),
the appropriate SI and CS pumps to SIRWT recirculation minimum flow valve control
switch is maintained in the OPEN position (spring-return switch),
the appropriate Recirculation Actuation Signal (RAS) lockout relays and initiating
signal can be rapidly reset,
the appropriate SI and CS pumps to SIRWT recirculation minimum flow valve control
switch can be rapidly returned to the AUTO position,
the appropriate SIRWT to SI and CS pumps suction valve control switch can be
rapidly returned to the AUTO position, and
the appropriate Containment Sump to SI and CS pumps suction valve control switch
can be rapidly returned to the AUTO position.

The appropriate SI and CS pumps to SIRWT recirculation minimum flow valve control
switch and the appropriate SIRWT to SI and CS pumps suction valve control switch are
held in the OPEN position during the test to enhance the reliability of the appropriate SI
and CS pumps by maintaining the associated valves open.

References

(1) USAR, Section 14.15.1
(2) USAR, Section 6.2.3.1
(3) USAR, Section 14.15.3
(4) USAR, Appendix K
(5) Omaha Public Power District's Submittal, December 1, 1976
(6) Deleted
(7) USAR, Section 4.4.3
(8) CE NPSD-994, "CEOG Joint Applications Report for Safety Injection Tank AOT/SIT

Extension," May 1995.
(9) CE NPSD-995, "CEOG Joint Applications Report for Low Pressure Safety Injection

System AOT Extension," May 1995.
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TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION

2.10 Reactor Core

2.10.1 Minimum Conditions for Criticality

Applicabi&ity

Applies to the status of the reactor coolant system during reactor criticality.

Objective

To prevent unanticipated power excursions of an unsafe magnitude.

Specifications

(1) The reactor shall not be made critical if the average reactor coolant temperature
is below 51 50F.

(2) No more than one CEA at a time in a regulating or non-trippable group shall be
exercised or withdrawn until after a steam bubble and normal water level as given
in operating procedures are established in the pressurizer.

(3) Reactor coolant boron concentration shall not be reduced below that required for
the Hot Shutdown Condition until after a steam bubble and normal water level are
established in the pressurizer.

Basis

At the beginning of each fuel cycle, the moderator temperature coefficient is expected
to be slightly negative at operating temperatures with all CEA's withdrawn. However,
variations in cycle core loading and the uncertainty of the calculation are such that it is
possible that a slightly positive coefficient could exist.

The moderator temperature coefficient at lower temperatures will be less negative or
more positive than at operating temperature. It is, therefore, prudent to restrict the
operation of the reactor when reactor coolant temperatures are less than 5151F.

248 Amendment No. 2,109



TECHNICAL SPECIFICATIONS

2.0 LIMITING CONDITIONS FOR OPERATION
2.10 Reactor Core (Continued)

2.10.1 Minimum Conditions for Criticality (Continued)

If the shutdown margin required by the Hot Shutdown Condition is maintained, there is
no possibility of an accidental criticality as a result of a change of moderator
temperature or a decrease of coolant pressure. Normal water level is established in the
pressurizer prior to the withdrawal of CEA or the dilution of boron so as to preclude the
possible overpressurization of a solid reactor coolant system.

During physics tests, special operating precautions will be taken. In addition, the strong
negative effect of the Doppler coefficient would limit the magnitude of a power
excursion resulting from a reduction of moderator density.

2-49 Amendment No. 32



TECHNICAL SPECIFICATIONS

TABLE 3-5 (Continued)

FeuernpTest

19. Refueling Water Level

20. Spent Fuel Pool Level

21. Containment Penetrations

22. Spent Fuel Assembly
Storage

23. P-T ijmit Curve

Verify refueling water level Is z 23 ft. above
the top of the reactor vessel flange.

Verify spent fuel pool water level Is 2 23 ft
above the top of irradiated fuel assemblies seated
in the storage racks.

Verify each required containment penetration is
in the required status.

Verify by administrative means that Initial
enrichment and bumup of the fuel assembly Is in
accordance with Figure 2-10.

Verify RCS Pressure, RCS temperature, and
RCS heatup and cooldown rates are within
the limits specified by the P-T limit Figure(s)
shown in the PTLR.

Prior to commencing, and daily during CORE ALTERATIONS
and/or REFUELING OPERATIONS inside containment.

Prior to commencing, and weekly during REFUELING
OPERATIONS In the spent fuel pool.

Prior to commencing, and weekly during CORE ALTERATIONS
and/or REFUEUNG OPERATIONS In containment

Prior to storing the fuel assembly In Region 2 (Including
peripheral cells).

This test Is only required during RCS heatup and cooldown
operations and RCS inservice leak and hydrostatic testing.
While these operations are occurring, this test shall be performed
every 30 minutes. l

3-20f Amendment No. No



TECHNICAL SPECIFICATIONS

3.0 SURVEILLANCE REQUIREMENTS
3.3 Reactor Coolant System and Other Components Subject to ASME XI Boiler & Pressure

Vessel Code Inspection and Testing Surveillance

Applicability

Applies to in-service surveillance of primary system components and other components
subject to inspection and testing according to ASME XI Boiler & Pressure Vessel Code.

Objective

To ensure the integrity of the reactor coolant system and other components subject to
inspection and testing according to ASME Xl Boiler & Pressure Vessel Code.

Specifications

(1) Surveillance of the ASME Code Class 1, 2 and 3 systems, except the steam
generator tubes inspection, should be covered by ASME XI Boiler & Pressure
Vessel Code.

a. In-service inspection of ASME Code Class 1, Class 2, and Class 3
components, Including applicable supports, and in-service testing of ASME
Code Class 1, Class 2, and Class 3 pumps and valves shall be performed
In accordance with Section Xl of the ASME Boiler and Pressure Vessel
Code, as required by 10 CFR Part 50, Section 50.55a(g), except where
specific written relief has been granted by the Commission pursuant to
10 CFR Part 50, Section 50.55a (g)(6)(i).

b. Surveillance of the reactor coolant pump flywheels shall be performed as
indicated in Table 3-6.

c. A surveillance program to monitor radiation-induced changes in the
mechanical and impact properties of the reactor vessel materials shall be
maintained in accordance with 10 CFR Part 50 Appendix H.'
Examinations results shall be used to update the PTLR.

(2) Surveillance of Reactor Coolant System Pressure Isolation Valves

a. Periodic leakage testing* on each valve listed in Table 2-9 shall be
accomplished prior to entering the power operation mode every time the
plant is placed in the cold shutdown

* To satisfy ALARA requirements, leakage may be measured indirectly (as from the
performance of pressure indicators) if accomplished in accordance with approved procedures
and supported by computations showing that the method is capable of demonstrating valve
compliance with the leakage criteria.

3-21 Amendment No. 46,76,104,%42,i5?,i76



TECHNICAL SPECIFICATIONS

5.0 ADMINISTRATIVE CONTROLS

5.9.6 Reactor Coolant System (RCS) Pressure - Temperature Limits Report (PTLR)

a. RCS pressure and temperature limits for heatup, cooldown, low temperature
overpressure protection, criticality, and hydrostatic testing as well as heatup and
cooldown rates shall be established and documented in the PTLR for Technical
Specifications 2.1.1 and 2.1.2.

b. The analytical methods used in the PTLR shall be those previously reviewed and
approved by the NRC, specifically those described in the following documents:

1. CE NPSD-683-A, Revision 6, "Development of a RCS Pressure and
Temperature Limits Report for the Removal of P-T Limits and LTOP
Requirements from the Technical Specifications," April 2001.

2. WCAP-1 5443, Revision 0, "Fast Neutron Fluence Evaluations for the Fort
Calhoun Unit I Reactor Pressure Vessel," July 2000.

3. Safety Evaluation by the Office of Nuclear Reactor Regulation Related to
Amendment Number 199 to Facility Operating License DPR-40 Omaha
Public Power District Fort Calhoun Station, Unit Number 1, dated June 7,
2001.

4. CEN-636, Revision 2, "Evaluation of Reactor Vessel Surveillance Data
Pertinent to the Fort Calhoun Reactor Vessel Beltline Materials, dated July
2000.

5. FC06876, Revision 0, "Performance of Low Temperature Overpressure
Protection System Analyses Using RELAP5: Methodology Paper."

6. FC06877, "Low Temperature Overpressure Protection (LTOP) Analysis,
Revision 1."

7. Safety Evaluation by the Office of Nuclear Reactor Regulation Related to
Amendment Number 207 to Facility Operating License Number DPR-40
Omaha Public Power District Fort Calhoun Station, Unit Number 1, dated
April 22, 2002.

8. Letter LTR-CI-01-25, Revision 0 from Westinghouse Electric Company
(S.T. Byrne) to OPPD (J. Jensen), "Assessment of Extended Beltline Limit
for Fort Calhoun Station Reactor Pressure Vessel," dated December 18,
2001.

9. WCAP-1 5741, Revision 0, "Reactor Vessel Surveillance Program
Withdrawal Schedule Modifications," dated September 2001.

10. Letter from NRC (A. B. Wang) to Omaha Public Power District (R. T.
Ridenoure), Fort Calhoun Station - Unit 1, Exemption from the
Requirements of Appendix G to 10 CFR Part 50 (TAC No. MB8237), dated
July 30, 2003.

c. The PTLR shall be provided to the NRC upon issuance for each reactor vessel
fluence period (i.e., the number of EFPY used in the P-T limit/LTOP analysis) and
for any revision or supplement thereto.
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