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October 24, 1983

..'.C

Mr, wunn f, uoher.y

318 Summit Avenue

Apt. =3

Brighton, Massachusetts 02135

Dear Mr. Doherty:

Re: Pilgrim Station, Application for Amendment dated May 12, 1981

By Tetter dated October 11, 1983 you requested a copy of the
Application for Amendment to DPR-35, Pilgrim Station dated May 12, 1981
which was mentioned ‘n the Federal Register of August 31, 1983 at
page 39,538, Enclosed is the application you requested.

Sincerely,

7ol

Domenic B. Vassallo, Chief
Uperating Reactors Bt nch #2
Division of Licensing

Enclosure:
As stated

S¢-293

g3 LL036717
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BosToN ERiSON COMPANY
B0C BoYLSTON STREIET
BOSTON, MASSACHUSETTS Q2199

2 MOWARD

May 12, 1981

BECo. Ltr, #81-34
N\ s

‘r, Thomas A, [ppoiito, Chief
Jperating Reactors Branch #2
ivigion of Licensing

ffice of luclear Reactor Regulation '
'.S. Nuclear Regulatory Commission -
lashington, 0. C. 20838 S/

License No, DPR-35
Docket Mo, 50-293

Revised Request for Technical Specification Changes
Cencerning Single Loop Operation

Reference (a) BECO letter #80-295 (J.E. Howard) to NRC (T.A, Ippolite)
“Proposed Technical Specification Change Concerning
Single Loop Operaticn", dated November 21, 1580

Jear Sir:

cacility Operating License No. OPR-35 for Pilgrim Nuclear Power Station Unit #1
'PNPS-1) requires that the plant be shutdown 1f an idle recirculation loop can-
a0t be returned to service within 24 hours.

oston "dison requests that this license provision be revised to allow operation
+ith one recirculation loop out of service. It is also requested that this pro-
sosed change supercede in it's entirety, BECo. letter ,80-295 dated November
21, 1980, (ref. (a))which included provisions for 50% reactor power witr one re-
circulation loop out of scrvice.

The loss of a single recirculation pump has occurred at several operating BWR's

and is not, therefore, an improbable event, While the time required to procure

necessary parts and to repair the loop depends on the nature of the failure, any
loss of operating capacity would have a significant economic effect, Modifying

the Technical Snecifications as requested will reduce this potential economic

impact without reducing the safety of plant operation,
(
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.ol?ém EDISON COMPANY

Mr, Thomas A. Ippclito, Chief
May 12, 1981
Page Two

The evaluation of this proposed mode of operation provided to Beston Edison by GE

and described in Attachment (C), supports the conclusion that this mode cf oner-
atinn will nnt epdura cafaty marning

Schedule of Change

This change will be put into effect upon receipt of approval from the Commission.

Fee Consideration

No fee is proposed, as this change supercedes the Reference (a) letter which included
payment pursuant to 10 CFR 170.12 and is s*i11 under revisw by your office.

Should you have any questions on this subject, please do not hesitate to contact
us.

Very truly yours,

Attachments

(A) - Modified Red Block Equation
(B) - License & Technical Specification Changes

(C) - Pilgrim Nuclear Power Station.Single Loop Qperation,
NEDO-24268, June 1980 with Errata and Addenda Sheet
No. 1, Sept. 1980

3 signed originals and 37 copies

Commonwealth of Massachusetts)
County of Suffolk

Then personally appeared before me J. Edward Howard, who, being duly swern, did state
that he is Vice President - Nuclear of Boston Edison Company, the applicant herein,
and that he is duly authorized .o execute and file the submittal contuined herein in
the name and on behalf of Boston Edison Company and that the statements in said
submittal are true to tre best of his knowledge and belief,

My Commission expires: Ju/y b, 1924




Attachment A

Modified Rod Block Egquation

This attachment describes the procedure for modifying the rod block equation for
cne=-pump operation.

a. The tws -.=f r~4 hlock equari~n in the existing Technical Specificaticn is
of the form:

RB = (aW + K)A (1)
where

RB = power at tod bleck in %

a = flow reference slope for the rod block monitor (RBM)

W = drive flow in % of rated

K = power at rod block in % when W = O,
For the case of top level rod block at 1005 flow, denoted RBIOQ:

RBZOO = m(100) + K

K= RS - m(100)

100

Substituting for K in Fquation (1), the two pump equation becom .s:
a - 2
R = o + [R8,,, - =(100) (2)

b. Next, the core flow (F_) versus drive flow /W) curves are determined for
the two-pump and one-pump cases. For the two-pump case the core flow and
drive flow are derived by measuring the diffecruntial pressures in the jet
sumps and recirculation loop, respectively. (cre flow for one pump opera:zion
must be corrected for the bSackflow through rthe inactive jet pumps thus:

Actual core flow (one pump) = Active jet pump flow - inactive jet
pump ‘flow.

Both the active and inactive flows are derived from the jet pump
differential pressuses. The drive flow is derived from the differ-
ential pressure measurement in th2 active recirculation loop. These
two curves are plotted in Figure 1. The maximum difference between
the one-purp and two-pump core flow is determined graphically. This
occurs at about 35% drive flow which is denoted W.

Page 1 of 3



¢. Next, a horizental line is drawn from the 35% drive flow point on the cne
pump curve to the twe pump curve and the corresponding flow, wz, is
determined. Thus, AW = k'l - k’z.

e rod block equation corrected for ome pump flow is:

QB = =i + ER S M(’OO{} - ARB

L v

b, <

ARB-RBI-RBZ-M-.

RB = oW + RBlOO - a(l00 +AW) (3)

d. The constancs from the Technical Specification are:

m e 0.65

35100 = 107

From Figure 2:

AW-'-.'l -W2-35—30-5

Evaluating in Equation (3), the ome-pump rod block equation becomes:
RE = 0.65W+ 107 - 0.65(100+5) = 0.65W + 38.7 (%)

This line is depicted in Figure l as the corrected rod block line for one=-pump
operation.

APPM TRIP SETTINC

The APRM trip settings are flow biased in the same manne~ as the rod bleck
monitor trip setting. Therefore, the APsM rod block and scram trip settings
are subject to the sam- procedural changes as the rod bleck monitor trip
setting discussed above.
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The Technical Specificaticns contained in Appendices A and 3, 2s revised
through Amendmeat No. 43 are hereby incorporated in the license. The
.icensee shall operate the faciiicy in accordance with the Technical
Specifications.

Records

Bcston Edison shall keep facility cperating records ia accordance with
*ha ranniramanre Af rha Tachnical Specificacions.

Equalizer Valve Restriction

The valves in the equalizer piping between the recirculation loovs shall te
closed at all times during reactor operation.

(Deleted)

Fire Protection

The licensee may proceed with and is required to complete the medifications
identified ia Paragraphs 3.1.1 thiough 3.1.19 of the NRC's Fire Protection
Safery EZvaluation (SE), dated December 21, 1978 for the facility. These
modificacions will be completed in accordance with the schedule in Taole 3.1

Iz addition, the licensee shall! submit the additional information identified
in Table 1.2 of this SE in accordance with the schedule contained therein.

Ia the event these dates for submittal cannot be met, the li:_znsee shall sub-
ait a repor:, explaining the circ mstances, together with a revised scnhedule.

The licensee is required to implerent the administrative conmtreols idencified
in Section 6 of the SE. The administrative controls shall be in effect by
December 31, 1978. '

Physical Protecticn

The licensee shall fully implement and maintain in effect 21l provislons of
the following Commission approved documents, including amendments and changes
made pursuuant to the authority ~f 10 CFR 5C.54(p):

(1) "Securitv Plan for the Pilgrim Nuclear Power Station', dated Novmeber 7,
1977 wich Revision 2 dated May 26, 1978 and Revision 3 dated Januar. 3,
1979.

(2) "Pilgrim Nuclear Power Stacion Safeguards Contingency F.an", dated
April 5, 1979 and revised by letters dated December 20, 1979 and April
22, 1980, submitted pursuant to 10 CFR 73.40. The Contingency Plan
shal’ be fully implemented, in accordance with 10 CFR 73.40(b), within
30 days of the approval vy the Commission.

(3) "Pilgrim Nuclear Power Station Juard Training and Qualificatiim Plan”,
Revision 3, dated October 1980 includes pages dated August 18, 1979,
viay 28, 19€), and October i, 1980. This Plan shall be followed in
accordance with 10 CFR 73.55(b)(4), 60 days after approvul by the Commis-
siou. All security personnel, as rejuired in the abuve plans, shall be

qualified within two years of this approval. The licensee may mak2 changes

to this plan without prior Commission approval if the changes do not
decrease the safeguards effectiveness of the plan. The licensce shall
maintain records of and submit reports concerning such changes in the



1.1 SATMY LIMIT

1.1 FUEL CLADDING INTEGRITY

A.

3.

c.

£2zlicability:
Ao7lies to the interrelated

variadles assoclated wizh fuel
thexcal behavior.

QCbiective:
To establish limdies »elow wvhich

tle integricty of the fuel
cladding is presecved,

Scecificacion:

Razgctor Pressure D> 8300 psia and
Core Flow D102 of Kated

The existunce of a minimum critical
power ratio (MCPR) less than 1.07
for two recirculatinn loop opera=- °
tion (1.08 for single-locp cpera-
tior) shall comstitute violatilon of
the fuel cladding integrity safecy
limit. This value of the MCPR is
hereinafter referred to as che
Safety Limit MCPR.

Core Thermal Power Li=Z12 (Reactor
Pressure S 300 psia and/or Core

Flew10%)

Woea the reactor pressure is €800
psia or core flow is less thaa or
egual to 102 of rated, the steady
state core thermal pover shall not
eri2ed 25T of design ther=al power.

Power Tr..nsient

Toe safety li=ic shall be assumed
to te exceeded wvhea scras is kmown
to have been accozplished by a
seaxs other than the expected
scraz signal unles: analyses
de=costrate that the fuel
cladding incegrity safety

linits defined in Specifi-
cations 1.1A and 1.13 vere not
exceeded during the actual
transieat.

2.1 LIMITING SAFETY SYSTEM SETTING

2.1 FUEL CLADDING INTEGRITY

A.

P~

14ty

AP

Azolicad

Applies to tTip settings ¢f the
{astruzeats and devices vhich are
provided to prevexnt the reactar
syste= eafety lizins {rom deing
exceeded, '

Cbieczive:
aoiSeesvVe

To define the level of tie process
variables at which automatic pro-
tective action is initilated oo
Teveat the fuel cladding integricy
safety limits from being exceeded.

Soecification:

Neutron Flox Scranm

The liziting safety system txip
settings shall be as specified
belo.:

. Muetron Flux Tris Sestings

a8, AP™™ FTlux Scram Tris

Sezting (Rum Mode)

. Whea the Mode Switch is

b

{n the RDN pesiticz, the
-AFRM flux scram tTip
sezting shall bde:

S£.65W + S55% 2 loop
S£.65W + 51,7 loop
where:

In)

S = Setting in percent
of rated thermal
povar (1598 MwW:)

W = Percent of drive
flow to picduce
a rated core flow
of 69 ¥ 1%/hr,



‘2.3

SAFETY LIMIT

2.1 LIMITING SAFETY SYSTEM SETTING

D.

Whezever the reactor is ia the
¢old shutdown coaditicn wizh
irradiated fuel in the reactor
vesnesl, the water level shall not
be less than 12 ia, above the top
of the acrmal aczive fuel zone.

Ia the eveat of operation vith a

saxizum fraction of lim{iting power
deasity QTLID) greater than the
fraction of rated pover (F&P),

the setting shall bde modified as
follows: __zp 7
S £(0.65W + 55% ) [ MFLPD
S & (0.65W + 51.7%) [ rep 3
: L *LPD |

2 Loep

Loo

— 2

Where,

FR? « fraction of rated thermal
powver (1998 Muz)

MFLPD = maximm fraction of limicing
pover density where the
linicing powver deasicy is
13.4 Ki/£: for 8x8 axnd
?8x8R fuel.

The ratio of FRP to MFLPD shall bde
set equal to 1.0 unless the actual
cperating value is less than the
design value of 1.0, 4ia which case
the actual operating value will de
used.

Fo: 00 combination of locp recircula-
ion flow rate and core :he'znl pover
lhl.l the APRM flu:x scram trip secting
be alloved to exceed 1202 of rated

the:r al pover.

|- 18 APRM Tlux Scram Trip Settin
(Refuel or Start and Sot Standhw
Mods)

wWhen the reactor mode switcsh is

in the REFUTL or STARIUP position,

the APRM scram shall be se: at less

thaa or equal to 15X of rated power.
S. IRM

The IRM flux scraz setting shall de
£120/125 ¢f scale.

APRM Rod Block Trip Setting

The APRM rod block txip s .tting shall
be:

Szs <

S

0.65W + 423 2 loos

RB £ 0.65W + 38.7% 1 Loop



_ SAFETY LIMIT

2.1 LIMITING SAFETY SYSTEM SETTING

Where,

523 « 2od block setting in perceat of
rated ther=al pover (1998 MWt)

W ® Zerceat of drive flow recuired
to produce a tated core Ilow of
69M 1b/hr. ~

Ia the eveat of cperating with a
saximum fractica limitiag power
deasity (FLZD) greater than the
fracticn of rated power (FRP), the
setting shall be modifled as follors:

S . [ e T
RB £ (0.65 W + 42%) lewog

528 £ (0.65 W + 38.7%[ _IRP 1 Loep
MFLED ]
Where, .

FR? = fracticn of rated rhermalpowver
MI1PD= mayizum fraction of limiting
pover dezsity where the limicing
pover densicy is 13.4 Ke/€t for
8x8 and P8x3R fuel.

Tie zatio of FRP to MFLPD shall be

set equal to 1.0 ualess the actual

operating value is less than the

design value of 1.0, iz which case

she actual operating value will be

used. , '

C. QReactor low wates level scraz

‘ secting shall bed § ia. cn level
{iastruments.

D. Turbice stop valve closure scram
secting shall bde £ 10 percent
valve closure.

E. Turbise control valve fast clorure
setting shall be 2 150 psig cou=
trol oil pressure at acceleraticn
relay.

¥. Condenser low vacuum scraz setting
shall be > 23 4n, dg. vacuum.

G. Main steam isolation scram setting
shall be £ 10 percent valve clo-
sure.
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BASES:

1.1 FUEL CLADDING INTECRITY

AI

Fucl Cladding Integrity Limit at Reactor Pressure 2 800 psia
and Core Flow2 10% of Rated

The fuel cladding integrity safety limit is set such that no fuel

damage is calculated to occur {f the limit is not violated. Since

the parameters which result in fuel damage are not directly observable
during reactor operation the thermal and hydraulic conditions resulting '
in a departure Irom nuclieace puiliug leve baca vs2d 22 wark rthe
beginning of the region where fuel damage could occur. Although it

i{s recognized that a aeparture from nucleatc Leilinz would not
necessarily result in damage tO BWR fuel rods, the critical power at
which boiling-transition is calculated to cccur has been adopted as

a convenient limit. However, the uncertainties in monitnring the

core ope-acing state and in the procedure used to calculate the critical
power result in an uncertainty in the value of the critical power.
Therefore the fuel cladding integrity safety limit is defined as the
critical power ratio in the limiting fuel assembly for which zore than
99.9% of the fuel rods in the core are expected to avoid boiling tran-
sition considering the power distribution within the core and all un=-

certainties.

The Safety Limit MCPR is gemerically determined iu Reference 1 (page 13)

for two recirculation lcop operation. This safety limit MCPR is increased
by 0.01 for single loop cperation as discussed in Reference 2 (page 13).

Cgr;ﬂfh;gm;l Power Limit (Reactor Pressure <800 psig or Core Flow <10%
of Rate

Since the pressure drop in the bypass region is essentially all elevatl
hcfd which is 4.56 ysi the core pressure drop at low pouer!and all‘fiouzn
will always be greater than 4.56 psi. Analyses show that with & flow of
28x10° hs/hir bundle flow, .bundle pressure drop is nearly independant of
bundle power and has a value of 3.5 psi. Thus, the bundle flow with a
4.56 psi driving head will be greater than 28x103 1bs/hr irrespective of
total core flow and independent of bundle power for the range of bundle
powers of concern. Full scale ATLAS test data taken at pressures from

14.7 psia to 800 psia indicate that the fuel assemoly critical power at
this flow is approximately 3.35 MWt. With the design peaking factors the
3.35 MWt bundle power correspoends to a core thermal power of meore thlnHSO:.
Therefore a core thermal power limit of 251 for reactor pressures below 800
psia, or cote« flow less than 10Z is conservarive.

11






C.

D.

Powvet Transieat

Plant safezy analyses bave shown that the scrazs caused by ex-
ceeding any safety setting will assure that the Safety Li=it of
Specification 1.1A or 1.13 will oot be exceeded., Scram tizes
aze checked periodically to assure the inserticn tizes aze '
adequate, The therzal powver trassieat resulting vhea & scra=
{s accomplished other than by the expected scra= sigmal (e.3.,
scraz from peutron flux followiag closures of the zalia turdbize
s2op valves) does not secessarily cause £ el dacage, Eowever,
2ei S8z spazifiasgion g Ssfercy Tiadc violation will be assumed
«-ea a seram is --ly accomplisted bv deaans of a backup feature
¢ the placz des.;z. The coacept af not approaczizg a safety

L .24t provided scram siguals acte cperable is supported by cae
exzezsive plant safecy analysis.

The computer provided with Pilgrim Uait 1 bas a sequeace
assunciation prog: 'z whick will indicate the sequencs ia vhich
evests such as scrTam, APRM crip indriacicn, pressure siIa=
taiziacion, ets. ccsur, This program also indicactes vhea rhe
sc-am setpoiat is cleared., This will provide i=forzaticn oo
bow long a seram conditicn exists and thus provide scTe Deasure
¢f the emergy added durizg a traosiezt.
hutdeve Candisica)

Reactor Waster lLevel

During periods vhez the reactor Is shutdown, csasideration =ust
also “e gives o water level sequirezencs due to the effect

0% decay heat, If reactor wvater lavel sheuld drop below tle

zop of the active fuel during this time, the ability 2o cool

sse core is reduced, This reducticm in core cooling capabilicy
esuld lead %o elevated cladding temperatures azd clad pevforatiscu.
~ie core caa be cocled sufficieatly should the water level bde
ssduced 2o two-chizds the core height. Escablishoent of the safefly
Li=iz az 12 Luches above the top of the fuel provides adeguate
=argis. 7This level will De soatinuously monitored.

Refarences

.

L]
.

"General Electri. Boiling Water Reactor Generic Relocad Fuel
Application", NEDE-24J11-P - A-l, July 1979,

"Pilgrim Nuclear Power Station Single-Loop Operation”, NEDO-24268,
June 1980.



SASES: LIMITING SAFETY ¢ STEM SETTINGS RELATED TO FUEL CLADDING INTEGRITY

s
.

FUEL CLADDING INTEGRITY

The abnormal operational transients applicable to operation of the PNPS 1
Uanit have been :xalvzed throuzhout the spectrum of planned operating con-

itions up to the thermal power conc.cicn of 1998 MWe., The analyses were
based upen plant cperation in accordance with the operating map given in
Fienra 3,7=] of the TSAR. In addicion, 1998 MWt is the licensed maximum
pcwer level of PXPS |, and this represents the maximum steady-state power
whish shall net knowingly “e exceeded.

Transient aralyses performed each relcad are given in Reference I (pagze 20).
Models and model conservatisms are also describded in cthis reference. As
discussed in Reference 2 (page 20), the core wide transient analyses for cne
recirulation ‘ump operation i{s conservatively bounded by two-loop -peration
analyses and the flow-dependent rod block and scram setpoint equa:.ons are
adjusted fur one-pump operation.

Steady-state operation without forced recircularion will not be permitted,
except during startup testing.

14



The bas2s for individual set points are discussed below:

.
cet

Ngur=nr Fluw Sevram Trin Ser: nes

APRM

The average power rauge monitoring (APRM) system, which is calibrated
using heat balance data taken during steady~-state conditions, reads
in percent of design power (1998 MWt). Because fission chambers
provide the basic input signals, the APRM system responds directly

to average neutron flux. During transients, the instantaneous rate
of heat transfer from the fuel (reactor chermal power) is less than
she instantaneous neutron fluz due to the time constant of the fuel.
Therefore, dur‘ag abnormal operational transients, the thermal power
of the fuel will be less than that indicated by the neutronm flux at
the scram setting. Analyses demonstrated that with a 120 percent
scram trip setting, none of the abnormal operational transients
analyzed violate the fuel safety l.mit and there is a substantial
margin from fuel damage. Therefore, the use of flow ceferenced scram
trip provides even additional margin,

The flow biased scram plotted on Figure 2.1.1 is based on recirculation
locp flow, Figure 2.1.3, which shows the flow biased scram as a
function of core flow, has also been included.

An increase in the APRM scram setting would decrease the margin
oresent before the fuel cladding integrity safety limit is reached.
The APRA scram setting was determined by an analysis of margins
required tc provide a reasonable range for maneuveriang during
operation. Reducing this operating margin would increase the
frequency of spurious scrams, which have an adverse eflect on
reactor rafety because of the resulting thermal srresses. Thus,
the APRM setting was selected because it provides adequate margin
for the fuel clavding integrity safety limit yet allows operating
margin that reduces the possibility of unnecessary .crams.
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Figure 2.1.) above represents the APRM twvo loop flow bias scram with
neutron flux plotted against core coolant flow rate instead of recirculation
loop flow as shown in Figure y 99 0 B
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1 BASES:

2.

.

secting. The sctual powver distridution in the core is established

by specified countrol rod sequences e=d is monitored continucusly by
ehe in-coce LPRM systes., As wvith the APRM scraz trip setting, the
AF3M rod block trip setting is adjusted downward 1f the zaxizua
fraction of limiting power de.sity exceeds the fraction of rated
power, thus preserviag the APRM red block safety margin. Definition of
single loco setpoints is given in Reference 3 (page 20).

%eactor Water Low Leval Scram Trip Setting (LLL)

Ihe set point for low level scram I8 above the bottom of the sspatalor
skizt. This level has beea used in transieat analyses dealing with
coolast inveatory decrease. The results show that scrac at this level
adequately protects the fuel aad the pressure barrier, because MCPR
re=ains well above the safecy limit LCPR In all cases, and system
pressure does 2oL reaca the safety valve settings. The scram setting
4s approxizately 25 in. below the noc=al operating range and 4is thus
adequate %o avoid spurious scrams.

Turbine Stcp Valve osure Scram Tris Settin

The turbine stop valve closure scram anticipates the prassure, neutIon
£1ux and heat flux increase tdat eould result trem rapid closure of
she turbize stop valves., With a scram trip setting of £ 10 perceat of
valve closure fros full opea, the resultant increase in surface heat
flux 43 lizited such that MCPR rezains above: the safery limdit MCPR
even durisg the vorst case transieat that assumes the turbine

bypass is closed.

Tushine Control Valve Fast Closure Sezam Tris Settin

v=e turbine control valve fast closure scran anticipates the pressure,
peutron flux, and heat flux increase that could result from fast closure
of the turbine conz=ol valves due to load rejection exceeding the
capabilicy of the dypas: valves., The reactor protection system initiates
a sera=m when fast closure of the eaptrol valves is initiated by the
acceleration relay. This setting and tha fact that control valve
closure tize is approximately twice as lon; as that for the stop

valves zeans that resulting transients, wvhile similar, are less ..vere
ehan for stop valve closure, MCPR resains above the safety limict MCPR.

Maia Condenser low Vacuum Scram Trip Setting

To protect the zain condenser ajainst (verpressure, & loss of condenser
vacwum initiates sutomatic closure of the turbine stop valves and turbice
bypass valves, To anticipate the transient and automatic scram resulting
fro= the closure of the turbine stop valves, low condenser vacuum
{nitiates a scram, The low vacuum scraa set point is selected o initiate
s scram before the closure of the turbine stop valves is iniciated,

18



2.1 BASES:
Transient and accident analyses demonstrate thac these conditions result
ia adequate safety margins for the fuel.

References

1. "Supplerental Reload Licensing Submic-al for Pilgrim Nuclear Power Stationm,
nalzad 4", VEDA=242A
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Tiaz! Safety Ane'veis Report for Pilgrim Nuclear Power Statiom Unit #1.

3. Atcachmeat A, "™Modified Rod Block Equation" to BECo letter (J. E. Eoward)
to YRC (T. A. Ippclito) dated May 12, 1981.
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Operable Inst.

e A .

L

Must de Ope "able

Channels per Trip Trip Function Teclp Level Setting Retuel (7) | starcup/ilot] Run | Action (1)
(1) System Stadby
1 Mode Swit~h in Shutdown X X X A
1 Manual Scram X > X A
IRM
3 High Flux < 120/125 of full scale X X (5) B
3 Inoperative X X () B
APRM -
2 High Flux . (14) (15) (17) (17) 4 Aor B
2 Incoerative X X(9) X A or
2 Downsca® 22.5 Indicated on Scale (11) (11) x(12) Acr 3
2 High Flux (15%) < 15X of Design Power X B (16) Aor B
2 High Reactor Pressure < 1085 peig X(10) X X A
2 High Drywell Pressure <2.5 palg x(8) ¥(8) X A
2 Reactor Low Water Level >9 In., Indicated Level X . X A
2 High Water Level In Scram
Dfscharge Tank <39 Gallons X(2) * ' X A
2 Turbine Condenser Low '
Vacuum 223 In. Mg Vacuua X(3) X(3) X Aor C
2 Main Steam Line High <7X Normal Full Power
Radlation Rackground X ) X Ao o
- Main Steam Line Isolation
Valve Closure < 10X Valve Closure X(3) (6) x(3) (6)| x(6) AorC
2 Turb. Cont. Valve Fast 2150 psig Control 011
Closure Pressure at Acceleration
Relay X(4) ) (4) X(4) Aor b
4 Turblpe Stop Valve Closure X(4) ) (4) X(4) Aor D

AAPRM high flux scram setpolnc <(.65W + 55)[ FR?“] Two recire. pump opevation

«10X Valve Closure

LHFLPD

np
or £ (.654 4 5l.l)|lt¥Lﬁjl,Dug reclre. pump operatlon




Minimum # of
Operable Instrument
Chennels Per Trip Systema (1)

2

1 (D)

1 (N

b
2 (5)

2 (5) (6)

PNPS
TABLE 3.2.C

INSTRUMENTATICA THAT INITIATES ROD BLOCKS

Instrunent

APRM Upscale (Flow
Blased)

APRM Downscale

Rod Block Monltor
(Flow Bltased)

Rod Block Honltor
Downscale

IRH Downscale (3)

114 Detector not in
Startup Posi’ion

1RM Upsecale

SHM Detector not in
Startup Position

SRM Upscale

Tr p Levsl Setting
Fev

Two Loop (0.65W + 42) Iuevp

'R »
One lLoop (0.65W + 48.7) r"ﬁﬁ] .

2. indicated on scale

RP
Two lLoop (0.654 + 1'2)[_?4%60] (2)

FRP

One Loop (0.65W 4 18.7 ["}@Eﬁ»

5/125 of full scals

5/125 of full scale

(8)

5}0‘[!25 of full scale

A)

filos counts/sec.

[




" LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENT

3.6.D Safety and Relief Valves (Cont'd)

pressure shall be bdelow 104 psig
within 24 hours.

4 Jet Pu=ps

1. Whenever the reactor i{g i{n the
startup or run modes, all jet
puzps shall be operable. 1If it is
deternined that a jet pump is
i{inoperable, an orderly shutdown
shall be initiated and the reactor
shall be in a Cold Shutdown Condi-
tion within 24 hours.

F. Jet Pump Flow Miszatch

1. Whenever both recirculation puzps
are in cperacion, puzmp speeds shall
be maintained within 10X of each
other when power level is greater
than 80X and within 155 of each
other when power level is less
than or ec al to 80%.

2. Single loop reactor operation is not
permittea for ?reater than 24 hours
unless the following designated ad-
justments are made for APRM rod
block and scram setpoints (Tech,

Spec. 2.1.A and B8) RBM setpoint

(Table 3.2.C), MCPR fuel cladding

integrity safety limit and operating .

limits (Tech Spec. 1.1.A and 3.11.C,

respectively), and MAPLHGR (Tech

Spec. 3.11.A).

E. Jet Puz=ps

whenever there is recirculatica flow
with the reactor in the star.up or
run modes, jet puxmp operability shall
be checked daily by verifying that
the followving conditions do not oc~
cur sizultaneocusly:

1. The two recirculation loops
have a flov izbalance of 152
or m.re whea the pu=ps are
operated at the sace speed.

2. The indicated value of core
flov rate varies fioz the
value derived from loop flow
measurements by more thaa 10X.

3. The diffuser o lover plenun
differential pressure *.ading
on an individual jet pu=p
varias from established ‘et
puzp P characteristics by

: more than 10%.

F. Jet Puzmp Flow Miszatch

Recirculation puzp speeds shall de
checked and logged at least cnce
F:" dly-




LIMITING CONDITIONS FOR OPERATION

G. Structural Integrity

‘
- .

The structural integrity of
the primary system boundary
shall be maintainea at the
level required by the ASME
50iler and Pressure Vessel

Code, Section XI, "Rules
far Tragrrice Incpectine of

Nuclear Power Plant
Components." 1974

| SURVEILLANCE REQULKEMENT
1

G. Structural Integrity

1.

The nundestructive inspections
listed in Table 4.6.1 shall be
performed as specified. The
results obtained from compliance
with this specification will be
evalvated after 5 years and the
canrlusions of this evaluation
will be reviewed with AEC.

127A
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Structural i egr.  (Con't)

Edition (ASME Code, Section XI). 1In the fnterim until the nuclear
system piping {nspection evaluarloa level eriteria of the ASME
Boiler and Pressurc Vessel Code, Secrion XI, 1974 Edition, are
completed, the applicable evaluation level provisicns of the ATME
Cailer and Pressure Vesscl Code, Section XI, 1971 Sumer Addenda
shall be used in the Inservice lnspection of nuclecar piping.
Components of the primary systom boundary whuse in-service cxamina=
tion reveals the abscace of flaw L{ndications not in excecs of the
allowable indica*ion standards of this code are acceptable Jor
continued service. Plinr operation with compenents which have
an-ssrrdce sxaminotisn flaw dndlsstisn’s) 22 snmsszs of sha
allovable indicatica standards of the Code shall be subject to

NRC approval.

4. Components whose in-service examination reveals flaw
indication(s) in excess of the allowable indication
standards of the ASME Code, Section XI, are unaccep=
t2hle for continued service unless the follewing
requircments are met: -

(L) Aa analysis and evaluation of the detected flaw
indication(s) shall be submitted to the NRC that
demonstrate that the cc-penent structural integrity
Justifies continued service. The analysis and
evaluation shall follow the procedures ~utlined
ia Appendix A, "Evaluation of Flaw lndications,"
of ASME Code, Section II.

(14) Prior to the resumption o. service, the N3C shall
review the analysis and evaluation and either
approve resumption of plant operation with the
affected componcnts or require that the component
be rcpaired or raplaced.

5. For components approved for continued service in accordance
with paragraph a, above, ieexamination of the area containing
the flaw indication(s) shall be conducted during each sclheduled
successive in-service inspection. An analysis and evaluation
sh21ll be submitted to the NRC following each in-sarvice
inspecticn. The analysis and evaluation shall follow the
procedures outlined in Appendix A, "Evaluatica of Flaw
Indicacions," of ASME Codn, Section XI, and shall reference
prior analyscs submitted to the NRC to the extent applicable.
?rior 0 resumption of scrvice following cach in-service
inspection, the NRC shall review the analysis and evaluation
and either approve resumption of plunt operation with the
affected componaents or require that the component be repaired
or replaced.

¢. Repair or replacement of components, including re-examinations,
shall conform with the requirements of the ASME Code, Section
XI. In the case of repairs, flawvs shall le either cmoved
or repaired to the extent nccessary to meet the allawab'e
indication standards specified in ASME Code, Scction XI1.




" SURVEILLANCE REQUIREMENTS

;5;11135 CONDITIONS FOR OPERATICH

3.11 REACTOR FUEL ASSEMBLY

Asglicubllltz

e Liniting Conditicns for Operatica
associated vith the fuel rods apply
e~ those parazeters vhich sonitor the
fuel rod operating conditions.

Oblective

The Objective of the Liziting Cond!-
tions for Operaticn is to spsure e
per ‘orzance of the fuel rods.

Sgcctficltionl

Average Planar Linear Heat
Generation Rate

During powver operaticn with both
recirculation pu=ps operating, the
APLEGR for each type of fuel as a
€unction of mversge planar exposure
shall mot exceed the applicable
1imiting value shown in Figures
3.11-1 through 3.11-5. The top
curves are applicadle for core flow
greater than or equal to 90% of
rated core flow. When core flow is
less than 30% of rated core £low, the

lover curves shall be limiting. For
greater than 24 hour operation with one
recirculation pump, values from these
curves are to be multiplied by 0.84

for 8x8 and 8x8R fuel, If at any time
during operation it is determined Dy
normal surveillance that the limiting
value for APLHGR is being exceeded,
action shall te initiated within

15 minutes to restore operation to withs
in the presc:ibed limits, [f the
APLHGR 1s not returned within two (2) |

hours, the reactor shall Le brought
the Cold Shutdown condition with?n 320
hours, Surveillance and correspond-
ing cction shal! continue until re-
actor operation is within the pre-
scribed 1imits,

4,11 REACTOR FUEL ASSEZLY

A.

- gpecify the

14{cadilsit

The surveillance Requiremeats
apply to the parasaters which
the fuel rod cperating condi-

-d -
- aw .

OBjcct£V¢

The Objective of the Surveil-
l1aoce Requirezents is ©o

type snd frequency
of surveillance to be applied
to the fuel rods.

Specifications
Average Planar Linear Heat

Generation Rate guwcni

The APLEGR for each type of
fuel as » function of average
planar exposure shall be
determined dalily duricg
reactor operaticn at 2 253
rated thermal power.



LIMITING COSDITIONS FOR OPERATTON

SURVEILLANCE REQUIREMENTS

C.

Minimum Critical Pover Ratio (MCPR)

During power operation MCPR ’or two
~ecirculation loop operation shall
be > 1.35 for 8x8 and P8xBR fuel. If
at any time during operation it is
detert ‘ned by normal surveillance
that the limiting value for MCPR is
Dedng eucesdsd, sctism ohall %o
initiated within 15 minutes to re-
store operation to within the
prescribed limits. If the steady
state MCPR is not returned to with=-
in the prescribed limits within

swo (2) hou: s, the reactor shall de
brought to the Cold Shutdown couditica
within 36 hours. Surveillance and
corresponding action shall coutinue
watil resctor cperation is withia
the prescribed limits.

Tor core flows other than rated the
MCPR shall be 2 1.35 for 8x8 and
?8x3R fuel tizes K:, vhere e is as
shown ia Figure 3,11-8.

As an altsrmative pethod providing
equivaleat thermal-hydraulic protec=
siom at core flows other than rated,
ehe calculated MC¥R may be divided
by K¢, where K¢ 13 as showm ia
Ltgure 3.11-8.

For one recirculation loop operation,
of greater than 24 hours, the MCPR
limits at rated flow are 0.01 higher
than the comparable two-loop values,

c.

Miaimum Critical Power Ratio QMCPR)

MCPR shall be determined dally
during reactor pcover operatica at
> 252 rated thermal powver and
following any change in pover
level or discributicm chat would
cause operation with a limicing
coutrol rod patternm as descrided
in the dases for Speciiicaticn
3.3.8.5.



3.1 Avera

This specifications assures that the peak cladding tesperature
following the postulated desiga basts 1oss-of-coolant accident
will mot exceed the li=it specified ia the 10 R 50, Appendix K.

The peak cladding tezperature (PCT) following a postulated
loss-of-coolant accideat 4» prizarily a fuiction of the average
besat geseration rate of all the rods of » fuel assexbly at my
awis) Yasstinn and is oaly dependent, secondarily on the

to rod power distridution vituin &n ssse=bdly. Tué yo2k eled
tesperature is ealeulated assuzing a LHGR for the highest
povered rod which is equal to or less than toe de.iza LACR.
This LECR tizes 1,02 is used ia the heat-up code alosg vith
the exposure dependent steady state gap conductance a=d
rod-to-rod local peaking factors. The limiting value for
AFLHECR is this LECR of the highest povered rod divided by

{ts local peaking facior.

The calculational procedure used to establish the APLEGR liaic
for each fuel type is based on & loss~-of~coolant accident analysis.
The emergescy core cooling syste= (ECCS) evaluation wodels vhich
are ezployed to determice the effects of the loss of coolac®
accideat (LOCA) 43 sccordance vith 10CTRS0 and Appendix K are
discussed ia Reference 1. The sodels are {dentified as LD,
SCAT, SAFE, REFLOOD, asd CHEASTE. The LA Code calculates the
short terz blowdcwn Tesponse =d core flov, vhich are isput {ato
the SCAT code to calculate blovdowa heat transfer coefficients.
The SATE code is used to deter=ine longer term system Tesponse
and flovs from the various ECC syste=s. Where appropriate, the
output of SAFE is used {n the REFLOOCD code o calculate liquid
levels. The results of these codes are used in the CHASTE code
to caleulate fuel clad tesperatures a=d maximus average plasar
lizear heat geseration rates (MAPLEGR) for each fuel type.

The significant plant input parameters are given 1o Reference 2.
MAPLHGR's for the present fuel types wvere calculated by the adbove
procedure and are included in peference 3. The curves in Figures
3,11=1 through 3.11=5 vere generatec by sultiplying the values in
Reference 3 by factors ziven in Reference 4 These sultipliers
vere developed assuming Bmo core Spray heat transfer credit in the

LOCA analysis.

Reduction factors for one recirculation loop operation were derived
{n Reference 5.
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3.11C MINDOM CRITICAL POVER RATIO (MCPR)

Qperatiag Lisis NCTR

for asy aboorzal operating transieat soalysis evaluation with

the initial coondition of the reactor being at the staady state
gpametine Yiate {2 L» recuired that the resultiag MCPR dees not
decresse delov the Safety Lialt MCPR 4t any Ci2@ CUTILE ue
trassiea” Auu&: {nstrument trip settiang givea ia Specification
2.1. The required operatiag limit NC¥i at eveady stats :*aditicus
ta Specification 3,11.C was chosen conservatively at & value higher
thas MC7R's of past azalysis vith the objective of establishing an
operating limit MCPR vhich s fuel type and cycle indepesdaat.

The difference betveea tie specified Operatiag Limit MCTR ia
Specification ). 1iC and tha Safety Liait MCR ia Specification
1.1A defines the largest raduction ia csitizal pover ratio (CMR)
per=itted duriag aay anticipated sboormal operating gransient.
%5 acsure that this reduction is ot excesded, the moet liaiting
trassients are asalized for each reload snd fuel type (8x8 axd
8x3R) 5 detaraine that transient vhich yields the largest vi .
of A CPR. This value, vhea added to the Safety Liaic MCPR must
ba less than the ainizum operating lialt MCTR's of Specification
3.11.6. The result of this evaluation is documented in the
"Supplemencal Reload Licensing Submiztal™ for the current reload.

.

Models used in the transient analyses are discussed in Refarence 1
(page 205D).
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MCPR LIMITS FOR CORE FLOWS CTEER TEAN RAL:D

The purpcse of the K¢ factor i3 © define operating li=it

st octher than rated flow conditicus. Az less than 100% £lov
the required MCTR is the product of the operating li=it MR
and the K¢ factor. Specifically. the K¢ factor provides

the required thermal margia to piotect against a flov Zo-
srease trausieat, The most limiting transieat {zitiated frcm
1ess thaa rated flow conditiccs {s the recirculaticn pu=p
speed up csused by & sotor-ginerator speed control fallure.

Tor operaticn in tle autcmatie flov coatTol =ode, the faczors
assure that the operating lixit MC?PR given iIn Specification 3.1¢
w<1l not be violated siculd the most 1i=izing tTansient occur af
less than rated flew. In eha manual flov control =ode, the K¢
factors assure that the Safety Lizic MCOR vill mot be viclated
¢-r the same postulated transieat event.

™ne K. factor curves showan i3 Piguse 3.11-8(‘) were developed

geserically which ave applicable o all 3W3/2, BwR/3, and 3WR/4

reactors. 1Tne K¢ factors vere derived using the flov comtrol

lise corzesponding %o rated ther=al pcwer at rated core ficw as
l described in Reference 1 (page 206D},
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The K. factors shown ia Figure 3.11-8(2) 4re conservative lor the
Pilg-ia Unit 1 operatica because the operating li=it MCPR

givez ‘n Spec.iicatiop 3.11C is greater thaa the origizal 1.20
operacing limit MCPR used 7or the geseric derivaticm of Xs.

MINDM CRITICAL POVER RATIO (MCPR) - STRVEILLANCE REQUIREMENT

At core ther=al power levels less than or equal to 253, the
reactor vill be operating at minimm recirculation puzp speed
and “he moderator void coanteat will be very small, For all
designated control rod patierns vaich may be explored at this
poinc, operating plant experieuce {ndicaced that the resulting
MCPR value s in excess of requiresears by a cousiderable
margis, With this lov void comteat, aay {nadverteat core flcw
{ncrease would only place cperation ia a -oTe conservative mode
relative to MCPR. Duriag in‘%ial start-up testing of the planc,
a MCOR evaluation vill be made at 25I therzal pover level with
sini=um recirzulation puzp speed. The MCPR margin vill thus
be demonstrated such that fuiure MCPR evaluation delow this
pover level will be shown 2 be unnecessasy., The daily re-
quirezeat for calculating MCOR above 25% rated thermal powver is
sufficieat since power distridution shifcs are very slow vhen
shere have 20t beum significact pover or coatrol rod changes.
The requirement for calculatizg MCPR vhea a li=mizing control
rod pattern i3 approached ensures that? 2 vill be mown
following a change iz powver or pover shape (regardless of
magaitude) that could place cperatics at & therzal limic,
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* FIGURE 3.1:-1
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; FIGURE 3.11-2 ‘
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FIGURE 3.11-3
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RIEE FIGURE 3.11-4
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FIGURE 3,11-5
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