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DPR-19

M. Provisions to allow operation with one recirculation
loop out of service:

1. The steady-state thermal power level will not
exceed 50% of rated
Am. .
2. The Minimum Critical Power Ratio (MCPR) Safety
| Limit will be increased 0.03 (TS 1.1.A and
3.3.8.5.C)

3. The MCPR Limiting Condition for Gperation (LCO)
| will be increased 0.03 (TS 3.5.K and Fig. 3.5-2)

4. The Maximum Average Planar Linear Heat Generation
| Rate (MAPLHGR) limits will be reduced to 70% of
current values for all fuel types.

(7.5. reference 3.5.1)

S. The APRM Scram and Rod Block Setpoints and the
RBM Setpoints shall be reduced by 3.5% to read as
follows:

.58 WD + 58.5

( 58 WD + 58.5) FRP/MFLPD
(.58 WD + 46.5)

.S. * (.58 WD + 46.5) FRP/MFLPD

.S. .2 c (Tab e 3.2.3):

APRM Upscale ¢ (.58 WD + 46.5) FR/MFLPD

RBM Upscale ¢ (.65 WD + 41.5)

. .1 s¢
.S. A% S ¢
S <

—_ - — =~
w
WRN NN
o—w—-b—-r—-
mm»b

6. The suction valve in the idle loop is closed and
electrically isolated until the idle loop is
being prepared for return to service.

7. APRM flux noise will be measured once per shift
and the recirculation pump speed will be reduced
if the flux noise averaged over 1/2 hour exceeds

. 5% peak to peak, as measured on the APRM chart
recorder. : : .

8. . The core plate delta p noise will be measured
once per shift and the recirculation pump speed
will be reduced if the noise exceeds 1 psi peak
to peak.

* In the event that MFLPD exceeds FRP for General
Electric fuel.
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1.0 DpzF” TIONS ' % DPR-19 N\

The succeeding frequently used terms are ex-
plicitly defined eo that a uniform interpretation c.
of the specifications may be achieved.

A.

(Delgtcd)

D.
E.
. F.
G.
Alteration of the Reactor Core - The act of
‘moving any component in the region above the
core support plate, below the upper grid and H

within the shroud. Normal control rod move-
ment with the control rod drive hydraulic
system 18 not defined as a core alteration.

Critical Power Ratio (CPR) - The critical
power ratio is the ratio of that assembly
power which causes some point in the
assembly to experience transition boiling
to the assembly power at the reactor
condition of interest as calculated by
application of the XN-3correlation.
(Reference XN-NF-512)

Hot Standby - Hot standby means operation with
the reactor critical, system pressure less than
600 psig, and the main steam isolation valves
closed.

‘Immediate - Immediate means that the required

action will be initiated as soon as practicable
considering the safe operation of the unit and
the importance of the required action.

Instrument Calibration - An instrument cali-
bration means the adjustment of an instrument
signal output so that it corresponds, within ac-
ceptable range, and accuracy, to a known
value(s) of the parameter which the instrument
monitors. Calibration shall encompass the
entire instrument including actuation, alarm,

or trip. Response time is not part of the
routine instrument calibration, but will be
checked once per cycle.

Instrument Functional Test - An instrument
functional test means the injection of a simu-
lated signal into the instrument primary sensor
to verify the proper instrument response

alarm, and/or initiating action.

Instrument Check - An instrument check is
qualitative determination of acceptable oper-

‘ability by observation of instrument behavior

during operation. This determination shall
include, where possible, comparison of the
instrument with other independent instruments
measuring the same variable,

Amendment No.




L.

Lismiting Conditions (or Opcracion (1C0) - The o.
tomiiong condiiions Tor opcratian specify the

slalmm scceptatilo levels of system perform-

amce nccessary (o #ssure s.ufc sturtup and op-

eration of the fucllity. When these conditions

ste met, the plant can he opcrated safely and

shuussal situations can be safely controllcd.

Unlting Safcty System Setting (155S) - The

Muitlng sataty system setthngs are setilngs on
imstrumecntation-shich inlttiate the .autonatic
protect lve action at & level such that the safety
1taits wil) not be eaccuded. he repion

betwecn tho safcty Limit and these scitings
wepresents mergin with normsl operation lying
below theso settings, Tho margin has becn
sstshlished so that with proper operation of the
Jestnmcntstion tho safety limits will never be
escecded.

Fraction of Limiting Power Density (FLPD)
For fuel fabricated by GE, the fraction
of limiting power density is the ratio
of the Linear Heat Generation Rate (LHGR)
existing at a given location to the
design LHGR for that bundle type. FLPD
does not apply to ENC fuel.

logic Systea Function Test - A Joglc sys-
Tew Thunctional test scans a test of all rclays
and contacts of a logle circult from scnsor
te activatcd device to Insurc oll cosponents
are opcruble per design intent. Whera possi.
Ble, action will go 1o complction, L.e., poaps
will be started snd valves opencd.

Wintwm Critical Pocer Ratin (MCPR) - The
sinlmia in-coro criticatl power ratio
corgesponiling 1o the most liuiting fusl
ssscesbhily im the core.

Wode - The reactor wodo i3 that which is
established Ly the wadu-soloctor-switch.

DPR-19 ' ' R

Operable - A ayslom, subsystem, tLrely, component, or device
shall ha operablo wihen it 10 copeble of performing fts
spcclficd Nmction(n). Implicit In this dufinition shell
be the sseumptlion thet all nuceesniy attenient fngtimene
<stion, controle, normnl ond emirgei.cy clectricel pover
sources, conling or acal water, lubricetioan or olher
auxiliery equipoent that are required for the system,
mibayates, Lraln, compunont or devics Lo perfoiw its
function(n) ere alno capatle of porfosming Lheir rulsted
support fmction(s) ’ .

Operating - Oporating ncans that a syatew, subaysten,
raln, component or device 1o performing fle Intendodt
fnctlions in 1te required swwor.

Operating Cycle -Interval between the end
o! one rcluciing outego and the end of the

next subscquent refueling outage.

Primary Contsicncnt ln_!_c;_l‘_l_!y « Primary
contalnucnt integrity means thet the drywel)

and pressure supprossion chamher are intact

and all of the folloving conditions sro satisfled:

§. A} manual containment isolation valves on
lines connecting to the reactor coolant sys-
tem or containmont which are nut required
to be open during sccldent conditions are-
closed, . :

At lcast ono door In each airlock 13 closed
and sculed. ’ .

All automatic contsinment isolation valves
avc aperable or decactivated In the isolsted
position.

4, ALl blind (langes and manwsys ere closed.

Protective Inst ;.;g:gplullon Definitions

Instrumcnt Charwel - An instrument chun-

ncl means an acrengement of a sensor and
auriliary equipment requived to genorate

and transmit (o 8 trip system a single trip
signal related 10 the plant parameter 2
wonitored by tiast lnstrument channel.

AMmendment No.
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J.

L.

Limiting Conditions for Opcratlon (1.C0) - The
miiong conditions” for opcratiaon specify the
pinlous acceptablo levels of sysium perform-
amce necessary to assure sufc stastup and op-
esation of the fechlility. When these conditions
ase mot, the plant can he opcrated safely and
shuosmal situastions can bo safely controlled.

Winmlting Safciy System Sctting (1555) - The
Mmitlng sabciy system setthngs arc settings on
imtrumentatlion - shich Initiate the autouztic
psvtect lre action at e bevel such that the safety
Mwits wil) not be eaccuded. 1he repion

betwecn the safcty limit snd these scitings
sepsesents murgin with normsl operation lying
below theso settings., The margin has beca
estublished so that with proper operation of the
last nmcntation tho safety limits will ncver be
escezded.

Fraction of Limiting Power Density (FLPD)
For fuel fabricated by GE, the fraction
of limiting power density is the ratio
of the Linear Heat Generation Rate (LHGR)
existing at a given location to the
design LHGR for that bundle type. FLPD
does not apply to ENC fuel. - , ,

u‘% Systea Function Test - A loglc sys-

Toem finctional test mcans a test of all relays
and coatacts of 2 loglc ciscult from scnsor
te activatcd Jdevice to Insure all coeponcnts
are opcrable per design intent. Where possi-
®le, action will go to completion, L.e., poaps
will be started and valves opencd. ‘
Rinlevm Critical Pover Ratin (MCPR) - The
sialuia In-core critical power ratio
oergesponiding to tho most liuiting fuael
essealily im the core.

Mede - The veactor wodo {3 that which (s
esteblished Ly the wadu-soloctor-switch.

DPR-19 » o

Operable - A systom, subosystem, Lrel), component, or device

ahall ha operabilo when It 18 capeble of performing fte
spccified Amction(a). Implicit In thls dufinition shall
be the ssoumption that all nucvasnmy atteniernt Jisctimmen-
«atlon, contronls, norwal ornd emi rger.cy eluctricel power
sowrcos, conling or svel waler, tubricetion or olher
aunilfeory equipacnt thet sre required for the system,
sulisyntem, trailn, componont or devic)y Lo perfmw its
function{s) ere alno capable of porfoswing Lheir releted
support function(s). )

iarnting - Oporating ncans that a avatew, oubaystea,
roln, component or device is rerforming Lle Intomlod
functions In 1te requived sawmor.

Operating Cycle -Interval between the end
o: one rclucilng ontego snd the end of the

next subscquent rolueling outage.

Primary Contsiencnt Inteprity - Primary
contalaacnt Integrity means that the drywel)

snd pressure supprossion chasher are intact

and all of the following conditions sro satisfled;

I. All manual contalnment §solation valves on
lines conunecting to the reaclor coolant sys-
tem or containmont which are nut required
to bo open during accldent conditions are:

closed.

At lcast ono door In each airlock s closed
su sculed.

All automatic conteinment isolation valves
ave operable or decactivated In the isolated
position.

q, AI.I blind flanges and manvays sre closed.

Protective Inst nr.p;tplullon Definitions

Instrumcnt Charwel - An lnstrumcnt chon-

ncl means an arrengement of a sensor and
auxiliary equipment requived to generate

and transmit (o 8 trip system a single trip
signal related 10 the plant parameter 2
wonitored by tkst instrumsent channel,

Amendment No.




DPR-19
1,1 SAFETY LINIT 2,1 LIMITING SAFETY SISTEK SETTING
1.1 Furt. C!.:\D:’l::c INTECRITY 2.1 FUEL CLADDING INTEGRTITY
Analfcability : ; Applicnbility
The sa(ccyhl.i;-.it: e:t::}ish:d to 1— ' :1;;!,1;1:?::Eps:f:::{nzzszgnt::t:i:ﬁu
presceve the fuel cla ng intcgricy ‘ ' - -
oy to e vatiobles wnic e Pt
conitor the fuel thermal behavior. ﬂt; S1f:ty Linit: from be'i‘:; :‘CB
cecded.,
Objective , o Obicctive
The objective of the Safety Limits B The objcctive of the Limiting Safe-
12 to cstablish limits below which ;ZGi{sz:mtizt;t:§:sisv::1::iz:¢;:hc
he integrit £ the fuel dding . :
;;cptzszfvcdi ? vel clodding - vwhich automatic protective actfion
: is initiatcd to-.prevent the (uel clad-
dirg integrity Safety Limits from
being cxcceded. '
Specifications Specifications _
A. Reactor Pressure >800 psig and Core _ A. Ncutron Fiux Trip Settines .
- Flew > 107 : . . : .ee
. 0% of Rated ' _ The limiting safety systea trip
The cxistence of a rinfmum critical sctti?gs shall be as specified
1 pover ratio (HCPR) less than 1,05 - below:
co shall constitute violaticn of the MCPR
&S fucl cledding intcgrity cafcty limic,
o B .
N
Ame-4ment No.




1.1 SAFETY LIKIT

DPR-19

g

/.

2.1 LIHITIVG SAFETT SHTEX S“TTl)G | -

~

Amendment No.

1. APRM Flux Scram Trip Setting (Run Mode) .

Yhen the reactor mode avltéh.is in tﬁe
run position, the APRM flux scram setting
. shall bes :

[:SBWD + 62] a

vith a maximum set po(nt of 120X for cora
flov equal to 98 x 108 lb/hr and greater,

wvheres '.b

S = setting in per cent of rated power

Vo= per cent of drive flow required to produce
a rated core flov of 98 Mlv/hr,
In the event of operation of any fuel
assembly fabricated by GE with a maximum
fraction of limiting power density (MFLPD)
greater than the fraction of rated power

(FRP), the setting shall be modified
as follows:

FRP '
. L + ——

FRP = fraction of rated thermal power
(2527) MWt)

MFLPD = maximum fraction of limiting
power density for GE fuel, '

The ratio of FRP/MFLPD shall be set
equal to 1.0 unless the actual
operating value is less than 1.0,

in which case the actual operating

_value will be used.



DPR-19

1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING T

This adjustment may also be performed

by increasing the APRM gain by the inverse
ratio, MFLPD/FRP, which accomplishes

the same degree of protection as reducing
the trip setting by FRP/MFLPD.

2. APRM Flux Scram Trip Setting (Refuel
or Startup and Hot Standby Mode)

When the reactor mode switch is in

the refuel startup/hot standby position,
the APRM scram shall be set at less than
or equal to 157 of rated neutron flux.

Amendment No. : ' 6A



"1,1 'SAFETY LTMIT

2.1 LIMITLIC SATETY SYSTEM SEITING

Cc.

Core Thermal Power iimlt (Reactor

‘Pressure < 8CO psig)

¥hen the reactor prcssurc 19 < 800
psig or corec flow is less than 10%
of cated, the core thermal powver '
shall not cxceed 25 percent of rated
thermal power.

Touecr Tranajent

1. The neutron flux shell not exceed the scram
sctting established in Specification 2.1.A

for longer than 1.5 secunds as indicated by
the process computer.

2. ‘Whean the process computer is out of service,
this safety limit shall be assumed to be

exceeded Lf the neutron flux exceeds the soram | -

setting established by Specification 2.1.A
and & control rod screm does oot occur.

Reactor Water level (Shutdoun Condition)

¥henever the reactor i{s {n the shutdoun coridition
with f{rradiated fuel in the reactor vessel, the
vater Jevel shall not be less then that corres—
ponding to 12 inches above the top of the active
fuel*vhen {t is seated in the core.

*Top of artive fuel is defined to be

360 inches above vessel zero (see
Bazea 3.2).

4 9. IRM Flux Serem Triv Settire ; §

The IRM flux scram setting shall be

gset at less than or equal to 120/125 of

full scale.

B, APRM Rod Block Setting

The APRM rod block setting shall be:

< [.58w, + 50]

. The definitions used sbove for ‘the APPH

scrnntrip*a?ply.

In the event of operation of any fuel assembly

fabricated by GE with a maximum fraction

"limiting power density (MFLPD) greater than
the fraction of rated power (FRP), the setting

shall be modified as follows:

FRP
S € (.58W, + 50) WP_IJ

The definitions:-used above for the APRM scram

trip apply.

The ratio of FRP to MFLPD shall be set equal

to 1.0 unless the actual operating value

is less than 1.0. In which case the actual

operating value will be used. The adjust-
ment may also be performed by increasing

' the APRM gain by the inverse ratio, MFLPD/
FRP, which accomplishes the same degree of

protectlon as reducing the trip settlng by
FRP/MFLPD '

Amendment
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1

Saf -y Limit Bases

DPR-19

FUEL CLADDING INTEGRITY

The fuel cladding integrity limit is
set such that no calculated fuel dam-
ages would occur as a result of an
abnormal operational transient. Be-
cause fuel damage is not directly
observable, a step-back approach is
used to establish a Safety Limit such
that the minimum critical power ratio
(MCPR) is no less than the MCPR fuel
cladding integrity safety limit.
MCPR » the MCPR fuel cladding integrity
safety limit represents a conservative
margin relative to the conditions
required to maintain fuel cladding
integrity by assuring that the fuel
does not experience transition boiling.

The fuel cladding is one of the physical
barriers which separate radioactive
materials from the environs. The
integrity of this cladding barrier

is related to its relative freedom

from perforations or cracking. Although
some corrosions or use related cracking
may occur during the life of the cladding,
fission product migration from this

source is incrementally cumulative

and continuously measurable. Fuel
cladding perforations, however, can

result from thermal stresses which

occur from reactor operation signi-
ficantly above design conditions and

the protection system safety settings.
While fission product migration from _
cladding perforation is just as measurable
as that from use related cracking, the
thermally caused cladding perforation -
signals a threshold, beyond which still
greater thermal stresses may cause gross
rather than incremental cladding deter-
ioration. Therefore, the fuel cladding

‘Amendment No.

‘ition boiling,

~ boiling.

Safety Limit is defined with margin to the
conditions which would produce onset of trans-
(MCPR of 1.0.) These conditions
represent a significant departure from the
condition intended by design for planned
operation. The MCPR fuel cladding integrity
Safety Limit assures that during normal
operation and during anticipated operational
occurrences, at least 99.97 of the fuel rods
in the core do not experience transition

See reference XN-NF-524,

Reactor Pressure > 800 psig and Core
Flow » 107 of Rated

Onset of transition boiling results in a
decrease in heat transfer from the clad

and, therefore, elevated clad temperature

and the possibility of clad failure. However,
the existence of critical power, or boiling
transition, is not a directly observable
parameter in an operating reactor. Therefore,
the margin to boiling transition is calculated
from plant operating parameters such as core
power, core flow, feedwater temperature, and
core power distribution. The margin for each
fuel assembly is characterized by the critical
power ratio (CPR) which is the ratio of the

bundle power which would. produce onset oftransitjo

boiling divided by the actual bundle power.
The minimum value of this ratio for any
bundle in the core is the minimum critical
power ratio (MCPR). It is assumed that
the plant operation is controlled to the
nominal protective setpoints via the
instrumented variables. (Figure 2.1-3).

The MCPR Fuel Cladding Integrity Safety
Limit assures sufficient conservatism in the
operating MCPR limit that in the event of

an anticipated operational occurrence from
the limiting condition for operation, at

10

®



1.

1.A

S. .ty Limit Bases

Reactor Pressure > 800 psig and
Core Flow > 107 of Rated. (cont'd)

least 99.9Z of the fuel rods in the
core would be expected to avoid
boiling transition. The margin between

calculated boiling transition (MCPR=1.00)

and the MCPR Fuel Cladding Integrity
Safety Limit is based on a detailed
statistical procedure which considers
the uncertainties in monitoring the
core operating state.  One specific
uncertainty included in the safety
limit is the uncertainty inherent

in the XN-3 critical power correlation.
Refer to XN-NF-524 for the methodology
used in determining the MCPR Fuel
Cladding Integrity Safety Limit.

The XN-3 critical power correlation
is based on a significant body of
practical test data, providing a
high degree of assurance that the
critical power as evaluated by the
correlation is within a small per-
centage of the actual critical power
being estimated. The assumed
reactor conditions used in defining
the safety limit introduce conserv-
atism into the limit because
boundingly high radial power peaking
factors and boundingly flat local
peaking distributions .are used to
estimate the number of rods in
boiling transition. Still further
conservatism is induced by the
tendency of the XN-3 correlation

to overpredict the number of rods
in boiling transition. These
conservatisms and the inherent
accuracy of the XN-3 correlation
provide a reasonable degree of
assurance that during sustained
operation at the MCPR Fuel Cladding

DPR-19

Integrity Safety Limit there would be no trans-
ition boiling in the core. If boiling transition
were to occur, however, there is reason to

. believe that the integrity of the fuel would

not necessarily be compromised. Significant
test data accumulated by the U. S. Nuclear
Regulatory Commission and private organizations
indicate that the use of a boiling transition
limitation to protect against cladding failure
is a very conservative approach; much of -

the data indicatesthat LWR fuel can survive

for an extended period in an environment of
transition boiling.

If the reactor pressure should ever exceed

the limit of applicability of the XN-3

critical power correlation as defined in
XN-NF-512, it would be assumed that the

MCPR Fuel Cladding Integrity Safety Limit

had been violated. This applicability pressure
limit is higher than the pressure safety limit
specified in Specification 1.2. For fuel
fabricated by General Electric Company,
operation is further constrained to a maximum

linear heat generation rate (LHGR) of 13.4 kW/ft |

by Specification 3.5.J. This constraint is
established to provide adequate safety margin
to 17 plastic strain for abnormal operational
transients initiated from high power conditions.
Specification 2.1.A.1 provides for equivalent
safety margin for transients initiated from
lower power conditions by adjusting the APRM.
flow-biased scram by the ratio of FRP/MFLPD.
Specification 3.5.J establishes the maximum
value of LHGR which cannot be exceeded during
steady power operation for GE fuel. types.

For fuel fabricated by Exxon Nuclear Company,
(ENC) fuel design criteria have been established
to provide protection against fuel-centerline
melting and cladding strain, ENC has performed

11
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1.A.

DPR-19

-Safety Limit Bases

Reactor Pressure> 800 psig and
Core Fuel X 107 of Rated. (cont'd)

fuel design analysis which demonstrate
that centerline melting is not predicted
to occur during transient overpower
conditions throughout the life of the
fuel, Protection of the MCPR and MAPLHGR
limits and operation within the power
distribution assumptions of the fuel
design analysis will provide adequate
protection against centerline melt and
ensures compliance with ENC's clad
overstrain criteria for steady state and
transient operation. Since ENC's

design criteria are more conservative
than the 17 plastic strain limitation on
GE fuel, the LHGR limitation and APRM
scram adjustment for GE fuel established
in specifications 3.5.J and 2.1.A.1
respectively are unnecessary for the
protection of ENC fuel. The procedural
controls of specification 3.1.B will. _
ensure that operation of ENC fuel remains
within the power distribution assumptions
of the fuel design analysis.

1lla
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1.1

1.1.

l /'GE9eTg

Safety Limit Boses

C Power Transient (cont'd)

The computler provided hao 8

sejucnce snnunciation program-which
will indiczte the 3equence in which
acrams occur such 23 neutron flux,
pressure, etc. This prorsrem also
§n3dicctes “hen th2 scram sctpoint 1s
cleared. This will provide information
on hov long a3 Scram conditijon exists
2nd thus provide somc mecasurc of the
ceneriy added during o transient. Thus,
computer informaotion normally will be
avrileble for 2n2lyzing acrams; hovi-

ever, Il the compuler jnformation -should
not be 2valloble for any scrom analyasis,

Specificetion 1.1.C.2 will be reljed on
to dotermine 1f 3 safcty limit has been
violzated.

During periods when the ‘reactor 1s shut
down, consideration must also be given
to water leovel rejguirements due to the
ct'fect of decey heat. If reactor water
l2vel should dJdrop below the top of the
2ctive fucl odurirg this time, the
2b!lity to cool the core 13 rcduced.
Tais rcduction in core cooling cap-
29111ty could lead to elevated cladding
terp2ratures and cled perforotion. The

cor2 %111 be cooled sufficiently to prc-
vent clad melting should the water lcvel
t2 reduced to tuo-thirds the ccre helight.

' Lstedlishment of the 3afety limit at 12

inches zbove the top of the [ucl* provldes
Thias lcvel will be con-

Meaudte marecin.,
tincounly monitorced whencver the reclir-
culction pumps are not opcratinsg.

-*Top of active fuel is defined to be
360 inches above vessel zero (sce
Bases 3.2).

2.1

Limiting Sofecty Syctem Setting Bases
FUEL CLADDING INTEGRITY

The.ecbnormal operational transients
apolicable to opzration of the units
have been 2nazlyzed throughout the
spectrum of planned operating con-
ditions up to the rated thermal power
condl‘ion of %27 LKWt. 3In additicn,
o7 vdt i1s the licensed maximum stecady-

atote povier level of the units. This
moximum steady-state power level will

ncvcr knowinaly b ° S
RRY§E_kao 7lng y be excecded. ee reference

13
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2.

1

-~

Limiting Safety System Setting Bases

FUEL CLADDING INTEGRITY (cont'd)

Conservatism is incorporated into the

transient analyses which define the

MCPR operating limits. Variables which
inherently possess little or no

uncertainty or whose uncertainty has

little or no effect on the outcome A.
of the limiting transient are selected

at bounding values. Variables which- 1.

- possess significant uncertainty that

may have undesirable effects on thermal
margins are addressed statistically.
Statistical methods used in the
transient analyses are described in
XN-NF-81-22. The MCPR operating

limits are established such that the
occurrence of the limiting transient
will not result in the violation

of the MCPR Fuel Cladding Integrity.
Safety Limit in at least 957 of the
random statistical combinations

of uncertainties. In general, the
variables with the greatest statistical
significance to the consequences of

anticipated operational occurrences are

the reactivity feedback associated with
the formation and removal of coolant
voids and the timing of the control

rod scram.

Steady-atote operation without forced
recirculstion will not be permitted,
except during startup testing. The
8n3lys1a to support operation at
varjious power a2nd flo: relationships
has considered operation with ejthor
one or two recirculation pumps.

The boses for individucl trip ecettings

are discussed in the following para-
graphs.

DPR-19

For analyses of the thermal consequences of
the transicnts, the MCPR's stated inlrar1graph
3.5.X a5 the limiting conditiofl of gperation
bound those which are conservatively assumed
to exist prior to initiation of the transients.

Neutron Flux Trip Settings

APRM Flux Scram Trip Sctting (Run Mode)

The average power rancge monitoring
(APRM) system, which is calibrated .
using hecat bzlance data taken during
steady-state conditions, recads in
perceat of ratcd, thermal power. Be-
cause fission chambers pror:3c the basie
1nput 3igna2ls, the APRI systea resoonds
directly to average ncutron flux.

During transicnats, the instantonecous
rate of hcat tronsfer from the {uel
(rcactor therimal povcr) 1s lc3s than

the inatantancous ncutron flux due to
the timz constant of the fuel. ‘There-
fore, during abnormal opcratlonal
transients, the thermal power”of the
fucl vwill be 1less than that indicatcd

by the ncutron flux at the scram gsctting.
Anclycses demonstirote that with a 120
percent acram Lrin setijng., none of the
abrnormal operational tronsienta: anclyzed
violiete the fuel Safcty Limic and there
13 3 substantjal marcin Crom furl <¢-nlge.
Therefore, the uac of rlow reflferenced
acrom trip provides evéen a2ddlitlonsl nargin.

14
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A 1.A.

Neutron Flux Trip Settings

. APRM Flux Scram Trip Setting

(Run_Mode) cont'd)
An increase in the APRM scram trip
setting would decrease the margin 3

present before the fuel cladding
integrity Safety Limit is reached.
The APRM scram trip setting was
determined by an analysis of margins
required to provide a reasonable
range for maneuvering during operation.
Reducing this operating margin would
increase the frequency of spurious
scrams which have an adverse effect
on reactor safety because of the
resulting thermal stresses. Thus,
the APRM scram trip setting was
selected because it provides adequate
margin for the fuel cladding integrity
Safety Limit yet allows operating
margin that reduces the nossibility
of unnecessary scrams. )

The scram trip setting must be
adjusted to ensure that the LHGR
transient peak for G.E. fuel

is not increased for any combin-
ation of Maximum Fraction of
Limiting Power Density (MFLPD)

and reactor core thermal power,
The scram setting is adjusted in ,
accordance with the formula in
specification 2.1.A.1. when the
MFLPD is greater than the fraction
of rated power (FRP).

The adjustment may also be
accomplished by increasing

the APRM gain by the reciprocal
of FRP/MFLPD. This provides the
same degree of protection as

DPR-19 : .

reducing the trip setting by FRP/ -
MFLPD by raising the initial

APRM reading closer to the trip
setting such that a scram would be
received at the same point in a
transient as if the trip setting
had been reduced.

APPX Plug Soram Trip Setting
{R~tyel or Stors & Hot Stehdby Mode)

Foe oparation ih the startup mode while

the resator 18 et low pressure, the APRiA

Scrom setting of 15 percent of raoted power

provides sdeyuate thermal margin betwcen the
the s~inoint and the safcty 1linit, 25 p:r-

eent of rated. The morgin is edeguete to

eeeoamnsdote enticipated maneuvers ‘ascociated

¥iih povier plant stortup. EBrffects of in-
fca3iny presucre ot gero or low 'void con-

Sant are inor, ¢old watep from sources

ecnilenle durlng startup 13 not much colder
ihan tha;ralready in the system, tempera-
ure coefficients=are small, an -

trol rod patterns are const;axn:dogg

be uniform by operating procedures

backed up by the rod worth minimizer,s

Of 211 possible sources of reactivity
input, unifo-m control rod withdrawal

1s the most probabls cause of 8ignifie.
cant power rise. Zocause the flux

distridbution 2ssocizted xith uniform

rod withdrewals Go>s not favolve high

local pcaks, end because Several rods

must be moved to chance power by a

significant percentaze of rated powepr

the rate of powsr »ise s very slow. ’

Generally, the hea: flux s in near

cGuilibrium vith the f1asion rate: In

an assurmed unifora rod withdrawal ap-

proach to the scre: level, the rate of

poscr rigse 1s no m2re than'S percent

of rate¢ power per minute, and the

APR:H system would Le more than tdeguate 15
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2.1.A. Neutron Flux Trip Setting

2. APRM Flux Scram Trip Setting (Refuel
or Start and Hot Standby Mode) (cont'd)

to nsaure 2 cceram Lefore the power

could excced tirsaZfety limit. The 15

Pereent APRN scram rom2ing sctive un-

t!l the mode 3+:itsh 45 pieced in the

Rud pnsition. 'This switcn occurs when

reactor pressure s greaier than 850 ' : -

3. JRA Flux Screm Trin Se ting

The IRM system concists of 8 chamders,

¥ 1n each of the reactor protection
system logic channels. The 18K 1s a
5-decade instrumant which covers the
range of poscr lev:2l between that

covcred by the Siii! and the APRI. The

5 decodes sre broxea conn into 10 ronges,
each dbeing one-hall of a decade in size.

15a



2.1.A.

3.

Keutzon Flux Trip Setting

1R4 Flux Screm Trip Setting (cont'd) 2.1.3

The IR# serem trip setting of-120
84v7ic'ons 13 sctive in eech range, of
the IR4. For cxample, if the inatru-
meat were on rancc 1, the scram setting
sould be 8 120 divisions for that ranget
1ikewise, if the inastrument were on range
5, the scram would de 120 divisjons on
that runge. Thus, 03 the 1RH4 23 renred
¢p to occomodnte the increase in powcr
level, the scrom trip setting 1is also
reng2d up.

The most significant Sources of reac-

tivity change during the pover increcase

arc cuc‘'to controal ro¢ withdrawzl. 'In

order to ensure thet the IR4 provided

ed~agunte- protaction again3t the single

rod mithdrasel criror, a range of rod
withesennl accidents wos egnzlyced. This
en2lys’s included sterting the cccident

¢ various pover levels. The most se2- :
vore cose 1nvolués 2a initia2l condition -
1n which the reactor is Just gubcriticel

end the I3% cystwm is not yet on scile.

AU24¢t’0u2l corgservatiam wps taken in this
enslysis by cssuming that the Il channel
ciosest $0 the withirawn rod 17 bypccsed.

%ho pesults of thiy anslysis 3now thot the
re2ctor 19 scrareccd and peex powser 1limjtled

t9 0:2 percent of rateld pover, tnus maintaining
MCPR above the MCPR fuel cladding integrity
safety limit, Based on the above

annlycis, the I provides protection az2inst
locel coatrol rod withdrewal errors and con-
$31043s withdrawal of conatrol rody in e::w~nce
22 proviuvy buskup protection ror the AN,

Amendment‘Nof
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APRM Rod Block Trip Setting

Reactor power level m2y be varied dy
moving control rods or by verying .
tha recirculation flow rate. The APRM
systcm provices a conirol rod block .to
prevent qross rod withdrawal .

at coastont rccirculotion fiow
rate to protcct ar3in3t arossly exceed- l
ing the MCPR fuel cladding inteqrity
safety limit, This rod
block trip setting, which s sute-
matically veried with reccirculation
loop flow rate, preveats an facrcase
in the reactor pouer lovel to exces-
slve valucs due t9 control roa with-
drawal. The flow veriuble trip sctting
provides subdstantiel marsin from fuel
domace, nfs3u:.ing 3 stopcdy-gltate cpora-
tion 2% Yhe w0 aetting, over the
entire recirculastion flow range. Thx
margin to the Safely Linmit increasces 28
the flow decrenzed o the spocilied
trip setiing versus flow relaticachip;
therefore the worst case HC2R which
ccuid gccur curing sliecdy-3tote oporae-

.tien 18 2% 10C% of rated thernol perer

because of the APRM rod bdlock :rip
gsctting. The actunl power digtrituetion
in the zore 23 c3tanblished by gpociflied
coatral rcd sequcnces end 1S monitored
continuously by the in-core LPRI syctea,
k3 wila the APRM zcram trip seiting,

the APRM 10! Dlgek toip cetting 32 ad-
justed downward or APRM gain increased
if the maximum fraction of limiting
power density for G.E. fuel exceeds
the fraction of rated power, thus pre-
serving the APRM rod block safety
margin. 16

e
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3. Turbino Step Velve Scran = The tuxrdbine stop valve C. Renctor Coolant Low Pressure Initiates Main Stcam
closure ncran trip eaticipates tho pressuro, Isolation Valve Closure = The low pressure isolation -
routron flux azd heat flux inerecco that could at B850 psig was provided to give protection against
resuit frea xopid elcsurs of the turdine stop . fast reactor depressurization and. the resulting .
valvz3, With a sercn Lrlvo cetting of 10 rapid cooldown of the vessel. Advantage wos taken
pereent of valve closure from full open, the of the scram feature which occurs when the main
resuliant increase in surface heat flux is steam line isolation valves are closcd to provide
1injted such that HCPR rerxains above 'the MCPR for reactor shutdown so that operation at pressures
fuel claddi inteqrit _ lover tiun those specificd in the thernal hydraulic
during the :g,st cgse {,:ﬁ:ﬁ:ﬁtltmt'ag;ﬁges safety limit does not occur, although operation
the turbine bypass is closed. at a pressure iower than 850 psig wouid not necessarily

constitute on unsafe condition.

H. Main Stecam Line Isolation Valve Closure Scram - The
lovw pressure isolation of the main steam lines at

f. Ccncrator l.osd Rejection Scram = The genera-~ 850 psig was provided to give protection against
tor load rejection scram is provided to ’ rapid reactor dcpressurizaction and the.resulting
enticipate the rapid increase in pressure rapid cooldown of the vessel. Advantage was token
and ncutroa flux resulting from . . of the scram feature which occurs when the main
fast closuze of the turdine conirol valves stcam line isolation valves are closcd, to provide
due 20 a lozd rejection end subscquent for reactor shutdown so that high pover operation
fsilure of 2he byrmass i.c., it prevents . at lov reactor pressure does not occur, thus providing
H2FR Trea tccol'-lim._r, less than the MCPR fuel protection for the fuel -cladding intcgrity safcty
cladding integrity safety limit for this . limit. Opcration of the reactor st pressures lower
transient. For the load rejection without . than 850 psig rcquires that the reacror mode switch
bypass transient from 100% power, the peak be in the startup position where protectioh of the
hcat flux (and therefore LHGR) increases on fuel cladding inteprity safety limit is provided by
the order of 15% which provides wide margin the IRM high ncutron flux scram. Thus, the combination
l to the value corresponding to fuel centerline of main stezm line low pressure isolatlion and isolation
melting and 1% cladding strain. valve closure scram assures the availability of

neutron flux scram protection over the entire

range of applicability of the fuel cladding integrity
safcty limit. In addition, the isolation valve
closure scrom anticipates the pressure and flux
transients which occur during normal or inadvertent
isolation valve closure. With the screams set at

10Z valve closure,thcre is rio appreciable increase
in neutron flux. ' :

18
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1.2 SAFETY LIMIT 2.2 LIMITING SAFETY SYSTEM SEITING
1.2 REACTOR COOLANT SYSTEM 2.2 REACTOR COOLANT SYSTEM
Applicabiliey: ' Applicability:
Applies to limits on reactor coolant system Applies to trip settings of the instruments and
pressurc. . deviccas which are provided to prevunt the reactor
systcem safety limits from belng exceeded.

Objective: ' ‘ Objective:
To establish a limit below which the.integrity To define the level of the process variables at
of the reactor coolant system is not threatened - ‘which automatic protective action is initiated to
due ‘to an overpressure condition. prevent the safety limits from being exceeded.
Specification: Specification:
The reactor coolant system pressureAehall not A. Reactor Coolant High'freSSure Scram shall be

‘ exceed 1345 psig at any time when irradiated fuel <1060 psig.

is present in the reactor vessel.
B. Primary System Safety Valve Nominal Settings
shall be as follows:

valve at 1115 psig?
valves at 1240 psig :
valves at 1250 psig y

valves at 1260 prig ‘
valves at 1260 psig

NN -

The allowable setpoint error for each valve shall
be +12.

~ *Target Rock combination safety/relief valve

19
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28

The resctor coolant system fntegrity feo an ispor-
tant barrier ia the prevention of untontrolled re-
lease of fission products. It fe essentfial that the.
integrity of this kystea de protected by estadblishing
8 pressure limit to be observed for all operating
conditions and vhenever there is irrodiated fuel fn
the resctor vessel.

The pressure safety limit of 1345 psig as measured
by the vessel steam space pressure indicator ensures
margin to 1375 psig at the lowest elevation of the
reactor vessel. The 1375 psig value is derived from
the design pressures of the reactor pressel vessel
and coolant system piping. The respective design
pressures are 1250 psig at 5759F and 1175 psig at
560PF. The pressure safety limit was chosen as
the lower of the pressure transients pemmitted by
the applicable design codes: ASME Boiler and
Pressure Vessel Code, Section III for the pressure
vessel and USASI Code for the reactor cnolant system
piping. The ASME Boiler and Pressel Vessel Code
permits pressure transients up to 10% power over
design pressure (110% x 1250 - 1375 psig), and the
USASI Code permits pressure transients up to 20%
over the design pressure (120% x 1175 = 1410 psig).
The Safety limit pressure of 1375 psig is referenced
to the lowest elevation of the reactor vessel.

The design pressure for the recirc. suction
line piping (1175psig) was chosen relative
to the reactor vessel design pressure.
Demonstrating compliance of the peak i
vessel pressure with the ASME overpressure
protection limit (1375psig) assures
compliance of the suction piping with

the USAST limit (1410psig). Evaluation
methodology used to assure that this

safety limit pressure is not exceeded

for any reload is documented in Reference
XN-NF-79-71. The design basis for the
reactor pressure vessel makes evident the
substantial margin of protection against
failure at the safety pressure limit of

1375 psig.” The vessel has been designed

for a general membrane stress no greater

Amendment No. 42

~at 575°F.

than 26,700 psi at an internal p.essure -
of 1250 psig: this is a factor of 1.5

below the yield strength of 40,100 psi

At that pressure limit of -
1375 psig, the general membrane stress

will only be 29,400 psi, still safely

below the yield strength.

The relationships of stress levels to
yield strength are comparable for the
primary system piping and provide a
similar margin of protection at the
established safety pressure limit.

The normal operating pressure of the
reactor coolant system is 1000psig.

For the turbine trip or loss of '
electrical load transients, the turbine
trip scram or generator load rejection
scram, together with the turbine bypass
system, limit the pressure to approximately
1100psig (2). 1In addition, pressure

relief valves have been provided to

reduce the probability of the safety
valves, which discharged to the drywell,
operating in the event that the turbine
bypass should fail.

Finally, the safety valves are slzed

to keep the reactor vessel peak pressurel
below 1375 psig with no credit taken

for the relief valves during the

postulated full closure of all MSIV's

without direct (valve position switch)

scram. Credit is taken for the neutron '
flux scram, however,

The indirect flux scram and safety valve
actuation provide adequate margin

below the peak allowable vessel pressure
of 1375 psig.

Reactor pressure is continuously monitored
in the control room during operation on
a 1500 psi full scale pressure recorder.

(4) SAR, Section 11.2.2 -

also: ''Dresden 3 Second Reload License
Submittal," 9-14-73 | 2
also: 'Dresden Station Special Report

No. 29 Supplement B
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2.2 In compliance vith Section III of the ASME Code. the ' . .
cafrty velves sust be eet to open st no higher thon ‘ i

1031 of design pressure, and they sruat limit the

teactor pressure o no vore then 110X of denign

prensure. Both the neutron fluxecraa end saflety

velve sctustion ere required to preveant overpres—

surizing the reactor presaure veosel and thus . .
exceeding the presesvre onlety limtt, The pressure :

scram is available as a backup protection

to the direct valve position trip scrams ) T ) :
and the high flux scram. ' )

If the high flux scram
vere to fail, a high pressurc scram would .
occur at 1060 psig. Analyses are performed ' . '
' as described in reference XN-NF-79-71 for

each reload to assure that the pressure safety
limit 1s not exceeded.

21
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"9.4 L1NITINC CONDITION FOR OPERATION ‘4.1 SURVEILLANCE REQUIREMSNT T
‘3.0 mrzActor peOTECTION SYSTENM . 4.1 REACTOR PROTECTION SYSTEM <0
. Appltendbiiieyt : ‘ ' ppolfcsbilityr
Applites to the instruncatation and o Applics to the surveillance of the fnstrumcne
atsociated devices which intctiate 8 tation and associated devices which {niciate -
*  tesctotr seram. : rcactor gcram. .
€5Jcctivet ’ ' - Obiective:
1o assure the operabiiity of the ‘ To specify the type and frequency of .
feactor protection systea. survelllance to be opplicd to the protection
: - instrumentotion. ) *
) . .
Sneeifications A . Specificntion:
‘ﬁ.'fho sethoints, ninicen auzder of trip A. Instrcmcntctionisystevs shall bde
systems, ond alnizve nutder of instru- functionally tested and caliorated as’
tuent chasnels thint mmt be cperadle ’ ' o in¢icated in Tadles 4.1.1 and q.1.2,
for ench pozition of the reactor wmode ' respectively, .
selteh sh=)l de s sfven ia Toble 3.1.71. . . . . _
The system response times from the . B. Daily during reactor power operation above
opening of the sensor contact up to 257 rated thermal power, the core power
and including the ogenxng of the trig distribution shall be checked for:
actuator contacts shall not exceed 5
milliseconds. 1. Maximum fraction of limiting power
B. If during operation, the maximum density for fuel fabricated by GE ‘
fraction of 1limiting power density (MFLPD) and compared with the fraction
for fuel fabricated by GE exceeds the ' of rated power (FRP).
fraction of rated power when operating ' o ) :
above 25% rated thermal power, either: 2. For compliance with assumptions of the
: Fuel Design Analysis of overpower .
- a. The APRM scram and rod bock settins{ conditions for fuel fabricated by ENC.
shall be reduced to the values . -

given by the equations -in Speci-
fications 2.1.A.1 and 2.1.B.

Amendment No.
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3.1 LIMITING CONDITIONS FOR OPERATION 4.1 SURVEILLANCE REQUIREMENT

Specifications (cont'd)

b. The power distribution shall be changed
such that the maximum fraction of limiting
power density no longer exceeds the fraction
of rated power.

For fuel fabricated by ENC, operation of

the core shall be limited to ensure the

power distribution is consistent with that
assumed in the Fuel Design Analysis for over -
power conditions.

22a
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a half scram and rod hlock condition. Thus

If the calibration were performed during Opc'r-
. ation, Alux shaping would not he pussible,
Bascd on experience at other guncrating
stations, drift of instruments, such as those
in the Flow Biasing Nework, is not significant
and thevelore, 1o avoid spurious scrims, a
calibration frequency of cach refucling outage
is established.

Group (O) devices are aclive only during a

given portion of the operational cycle. For
example, the 1M is active during startup and -
inactive during full-power operation. Thus,

the omly test that Is mceaninglul is the one per-
furmed just prior to shutdown or startup; i.e.,

the tests that are performed just prior to use

of the fustrument, " :

Calibration frequeney of the instrument chan-

nel is divided into two groups. These are as

follows: B

1. Passive lype Indicating devices that can
be compared with like units on a continu-
ous huasis,

2. Vacoum tube or semiconductor devices
and delectors that drift or los
scnsilivity, :

Expericnce with passive type instruments in
Commuonwealth Edison generating stations and
substatiens indicates that the specificd ealibra-
tions arce adequate.  For those devices which
employ smplifiers, ctec., drift specifications
cail for olriit to Lo less than 0. 1%./monih: i.c.,
in the period ef a month a deift of . 1% would -
occur aml thus providing for acequiic margin.
For the APR) system drist of clectroale
apparatus Is not the only consideration In de-
termining a ealibration frequency. Change In
power distribution and luss of chamber scnsi-
tivity dictate a ealibration every seven days.
Calibration on this frequency assures plant
operation at or below thermal Himits.

Amendment Nn .

A comparison of Tables 1. 1.1 and 4.1.2 e
indicates that 8ix instrcinent chanacls have not . i
been included in the Lter Tuble, These are: -
Morde Switch in Shutdown, Manual Scram, High -
Walcer Level in Sceam Pischarge “Tank, Main
Steam Line Isolation Valve Closure, Generator
Load Rejection, and Turhine Stop Valve ’
Clusure. Al of lie devices or sensors assocl-
ated wilh these seram functions ave stmple
on-ull switches and, heonee, caliwation is not
applicable, i.e., the switch §s cither on or,
off.  Further, these switches ave mounted
solidly to the device and have a very low
probability of moving, ¢.y. the switches in

the scram discharge volume tank, itascd on
the above, “no calibration I8 reqguired for these
six instrument chamiels.

The MFLPD for fuel fabricated by GE shall
be checked once per day to determine if
the APRM gains or scram requires adjustment.

.This may normally be done by checking

the LPRM readings, TIP traces, or

process computer calculations. Only

a small number of control rods are moved
daily and thus the peaking factors are not
expected to change significantly and thus

a daily check of the MFLPD is adequate.

For fuel fabricated by ENC, the power
distribution will be checked once per

day to ensure consistency with the power
distribution assumptions of the fuel design
analysis for overpower conditions. During
periods of operation beyond these power
distribution assumptions, the APRM gains

or scram settings may be adjusted to

ensure consistency with the fuel design
critevia for overpower conditions.

" 34
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3.2 LIMITING CONDITION FOR OPERATION

4.2 SURVEILLANCE REQUIREMENT

C. Control Rod Block Actuation

-1, The limiting conditions of operation for
~ the instrumentation that initiates control
rod block are given in Table 3.2.3,

2. The minimum number of operable
instrument channels specified in
Table 3. 2.3 for the Rod Block Monitor
may be reduced by one in one of the
trip systems for maintenance and/or
testing, provided that this condition
does not last longer than 24 hours in
any 30-day period. In addition,
one channel may be bypassed
above 307 rated power without
a time restriction provided
that a limiting control rod
pattern does not exist and the

remaining RBM channel is operable|.

D. Steam Jet-Air Ejector 0ff Gas
System '

1. Except as specified in 3.2.D.2.
below, both steam-jet air ejector
off-gas system radiation mon-
itors shall be operable during
reactor power operation. -The
trip- settings for the monitors
shall be set at a value not to
exceed the equivalent of the
stack release limit specified
in Specification 3.8. The
time delay setting for closure
of the steam jet-air ejector
isolation valves shall not
exceed 15 minutes. 7

36
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3.2 LIMITING CONDITION FOR OPERATION 4.2 SURVEILLANCE REQUIREMENT

2. From and after the date that
one of the two steam-jet air
ejector off-gas system radi-
ation monitors is made or
found to be inoperable, continued
reactor power operation is
permissible during the next
seven days provided the inoper-
able monitor is tripped in the

- upscale position. .

36a
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" APRM dwoscalo (7)

A?7i upscale (flow b.lnz) (7)

AP upscale (rcl‘uo]. end aturt\apﬂlot
Standdy t:.ots'z)

. n‘od' block monitor uprcalo (flow bfas) (7) f

Rod block monitor dowascale (7)

. IR demscele (3)
T upsc'alo' :

TRM dct-ctot not-. I\u)y Lnscttcd 1n
the cors

sl detnctor not: in otartup posu:ion

\
.

sSpM uwoscale

Scram Discharge Volume Water Level - High

-

25/125 f0ll scele

£108/125 full.scale

4.10% ccunts/scc A
25 gal. | B

Lo DPR-‘-.19 o . "
' DPR 19 ' |
. IRS"R&'HSNTATION TUAT INXITIN\TES ROD BIDCZ(
‘Table 3. 2 3 :
© Pinimun 10. of ) : .
Co=zrbls Inat. ‘
Crannels Per . L
ocin Systen(l) Instrurent

Triv_favel Sottint .
4 . .
=L 0.50W, + SOE;%J—(!). |

L& 12/123 full ccale

23/125 full scalq

0,65 "D o+ hs . ‘z)l

>5/125 full scala . .

“. -
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12,3 (Cont.)
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4

1. For the Startup/Hot Standby and Run positions of the Reactor Mode Selector Switch, there shall be two operable
or tripped trip systems for each function, except the SRM rod blocks, IRM upscale, IRM downscale and IRM v
detector not fully inserted in the core need not be operable in the “Run" position and APRM downscale, APRM =
upscale (flow bias), and RBM downscale need not be operable in the Startup/liot Standby mode. The RBM upscale :
need not be operable at less than 30X rated thermal power. One channel may be bypassed above 30X rated thermal.
pawer provided that a limiting control rod pattern does not exist. For systems with more than one channel .
per trip system, if the first column cannot be met for both trip systems, the systems shall be tripped. For
the Scram Discharge Volume water level high rod block, there i- one in-truaent channel for one trip system. .

2. Wp percent of drive flow required to produce a rated core flow of 98 Hlbl-.

- MFLPD=highest value of FLPD for G.E. fuel.
3. IRM downscale may be bypassed when it is on its lowest range.

4. This function iny be bypassed when the count rate is >100 cp.;
S.  One of the four S8RM inpute nhy be bypassed. _ .
6. Thil SRM function may be bypaoaed in the higher IRM ranges uhen the IRM upncale rod block is opetable.

.'7. Not required uhile performing low power physics tests at ntnonphcric pressure during or after reiueling at
power levels not to exceed 5 MW(t).

i
.
i
:
H
-
v
]
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. Bases:

3.2 In addition to reactor protection instrumentatton

which initiates a reactor scram, protective ingtru-
mentation has been provided which initiates action
to mitigate the conscquences of accidents which are
beyond the opcrators ability to control, or lermi-
nates opcrator crrors before they result in serious
consequcnces. This set of Specilications provides
tie limiting conditions of opcration for the primary
syslem isolation function, initiation of the emer-
gency core cooling system, control rod block amd
standby gas treatment systems.  The objectives of
the specifications arve (i) to assurc the clifeclivencss
of the protective Instrumcntation when reguired by
prescrving its capability 1o tolerate a single failure

-of any componcnt of such systcing even during perl-

ods when portions of such systems arc out of scrvice
for maintenance, and (it) to prescribe the trip set-
tings required to assure adequate perforniance.
When necessary, onc chinncl may be made inoper-
able for Lricf intervals to conduct rcquirccl functional

L J
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Table 3.2.1 which scnses the conditions for which
isolation Is required. Such Instrumentation must be
available whenever primary contalnincent Integrity

is rcquired. The objective s to isolate the primary
containment 80 that the guidelines of 10 CFR 100 are .
nol cxcecded during an accident,

The Instrumentation which initlates primary system
isolation is connecled in a dual bus arr:2gement.
Thus, the discussion piven in the bases for Spectfi-

cation 3.1 is applicable here.

The low-rescter water Jevel instrurentation is set te trlp ot >0
inches on the lavel Instrement {top of active fuel o Galined o
be )60 inches sbove veseel ter0) and after slloving for the &uid
powes pressure drop aceose the steam dryer the low level teip fo
st 304 lnchce sbove veesel rero, o6 144 inches above the top of
sctive fuel. Retrollt 840 fuel hes an sctive fuel length 1.2¢
fnchrs longer than eatller fecl desigrs, Wowever, nnon telp
setpoints were vied In the LOCA andiysese e

This teip initiates closure of Geoup 3 ond 3 peimery emunu
fsolation valves But does ot trip the recirculotion pumps (refese
ence SAR Scction 2.7.2), For o telp setting of 304 Inches sbove
vessal rcro {144 inchco above top of sctive fuel) snd o 40-second

velve closwse tise. the valves will be clesed befeore pariocation of
the cladding occurs even [or the manluen Deoske the setting io
thegeloce sdequate,

tests amd calibrations.

Some of the scltings on the instrumentation that
Initiates or contruls core and containment cooling

Ihe low low rescter lovel Instrumentation {0 sot to teip vhen rene-
tor water level (o €44 inches sbeve veses] tere (with top of sctive

Amendment

have tolerances explicitly stated where the high and
low valuaes are bhoth critical and may kave a substan-
tial cflcct on safety. It should be noted that the sct-
points of othcr instrumerntation, where only the high
or low ex) of the setling has a direct Y)earing on
safety, are chuscn at a level away from the normal
operating range to prevent inadvertent actaation of
the safety pysiem involved and exposure to abrormal
situations, '

Isolution valves are installed in those lines that
penelrate the primary containment and must be
isnlated during a loss of coolant accident so that the
radiztion dose limits arc not exceeded during an
accident comdition. Actuaticn of these valves is
initiated by protective instrumentation shown in

No.

fuel dctined av )30 inches abnove vesvel sefe, -39 Inches Lo B4
inches above the top of sctive fwel),
This

trip initiates closure of Group 1 primary containment
isolation valves, Ref. Scction 7.7.2.2 SAR, and also
aclivatles the ECC subsyst2ms, starts the emergency
diesel generatlor and trips the recirculation pumps.

_This trip sctting level was chesen to be Righ enough

to prevemt spurious opnr ition but low encuih to ini-
tiate ECCS operation and primary system isolation
80 that no meliing of tae fucl «.l.'-ldmg wili occur and
80 that post accitent ceoling can be accomplished
and the guidelines of 10 CFR 100 will not be violated.
For the complete circinuferential bhreak of a 28-tnch

~recivculation tine awd with the trip setting given

shove, ECCS initiation and primary sys'em Isolation
are tnitiated in time to meet the above eriteria,

46
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3.3 LIMITING CONDITION FOR OPCRATION

4.3 SURVEILLANCE REQUIREMENTS

Scram Insertion Times

1. The average scram insertion time, based
on the de-energization of the scram pilot
valve solenoids as time zero, of all oper-
able control rods in the reactor power
operation condition shall be no grcater than:

% Inserted From

Fully Withdrawn Times (sec)

5 0.375
20 0.900
50 ‘ . 2.00
90 3.50

The average of the scram insertion times
for the three fastest control rods of all
groups of four control rods in a two by two
array shall be no greater than:

% Inserted From
Fully Withdrawn

Avg. Scram Insertion
Times (sec) .

5 0.398
20 ) 0.954
50 2.120
90 3.800

2.  The maximum scram insertion time for 90%

insertion of any operable control rod shall
not exceed 7.00 seconds.

Avg. Scram Insertion = -

C.

Scram Insertion Times

1.

After each refucling outage and prior to power
operation with reactor pressure above 800 psig,
all control rods shall be subject to scram-time
tests from the fully withdrawn position. The .
scram times shall be measured without

reliance on the control rod drive pumps.

At 16 wecek intervals, 50% of the control rod
drives shall be tested as in 4.3.C.1 so that
every 32 wecks all of the control rods shall
have becn tested. Whenever S0% of the control
rod drives have been scram tested, an evalua-
tion shall be made to provide reasonable
assurance that proper control rod drive
performance is being maintained.

Following completion .of each set of scram

testing as described above, the results
will be compared against the average
scram speed distribution used in the
transient analysis to verify the appli-
cability of the current MCPR Operating -
Limit. Refer to Specification 3.5.K.

Amendment No.
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indicative of a generic contrul rod drive:
psoblem and the resctor will be shutdown,
Aleo, If demage within Lhe control rod

in perticular, cracke
ln drive luternsl housinge, cannot be ruled
out, Lhen 8 gencric problcm sffecting o :
susliec of drives cannot be ruled out, Clr=-

' ecumferentlal cracke resulting from strees

assioted intergrenuler corroslion have

.occurred In the collet housing of drives at

sevaral BUR'e. This type of cracking could

- occur in 8 number of drives and if the
© erachs propagated until scverance of the

collst housing occurred, ocram could be pre-
vented in the effscted rode. Limiting the
period of operstion with e potentially
severed collet houvsing and requiring in-

. cressud gurvolllance aftecr detecting one stuck

tod will sssure that the reactor will nut be

" opersied with a lerge number of rode with

falled colliat housinge.

The opsrabliity of the screm discharge
volume vunt end draln valves sssurce the
proper venting and deasining of the volume,

"T* ' enesurees that water accumulation doeas

i occur vhich would ceuse an early termlna-
tion of control rod movement ducing e full
core ecram. These specificatiune provide For
the periodic verification that the valves are
open end for Lleoting of these valves under
teactor ecrem conditions during each Re-
tueling Outege.

8, Coatrol Rod Withdraval

Control rod dropout accidents as discussed in Ref-
erence XN-NF-80-19, vol,.
demage. If coupling lutégrity is meintained,
the posslbility of a rud dropout sccident to
olimlnated. The overtravel position leature

-n [ &

3.

I, can lead to siqgnificant core

_demage to tha primary coolant system,

‘@ject a drive housing.

DPR-19 _ v

provides a positive check as only wacouwpled
drivees may vesch thie position, MNeutron in-
strumentalion response to rod movement pro-
vidas a veriflcation that the rod e folloviag
Its drive. Abeence of such response to drive
movement would provida csuee for suspecting a
rod to be uncoupled and stuck., Restricting re-

‘coupling verificatione to power levels sbove: .

202 provides assurance that a rod drop during

e recoupling verlfication uould not -resuit in a

rod deop occldcnt . S . -

The conbrol rod houolu. support restricts the
outward movement of a control rod to less thea

3 inchees in the exntremsly remote event of & -
housing fellure. The smownt of reactivity uhleh
could be added by this smell amount of rod with-
draval, vhich ls lese than e normel single with-
dravel {ucremsnt, will not contclbute to eny

baele la given in Bectlion 6.6.1 of the BAR, end
the design evalustion ls given im Bection 6.6.),
This eupport ie mot required LI the resctor

coolant system lo at atmospheric pressvre esince
there would then be no driving force to rapidily

The desiga

Additionslly, the support
ls not required Lf all control rods are fully 3=

sorted, and if an adequate shutdown margin with ems

control rod withdravn heas been demonstrated eolnce

the reactor would remaln suberitical aven in the
event of complete ejection of the stremgest som~
trol rod. A . '

Control rod withdrawal end insertion sequences
sre cstablished to assure that the mexisum ln-
sequence Individual control god or coutrol rod’
scquences which are withdrawn could mot be worth

envugh to cause the rod drop accident design limit of
280 cal/gm to be exceeded if they were to drop out of .

the core in the manner defined for the Rod ntop»nccldant
These sequences are developod jelor to indtiad .

opetatlcn
hn4

-t ol m s e

e

4l

=
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. . of the unit following any refueling outage : . ,
o and the requirement that an operator follow : -
" . " these sequences is backed up by the opera- . -

ation of the RWM.or a second qualified T s e e ' ] L
station employe. These sequences are : T m—teeemt
"developed to llmit reactivity worthe of :
. control ruds and, togetlier with the integral
.. ‘rod velocity limiters and the action of the
" . ‘control rod drive system, limit potential re- . : R o
activity insertion such that the results of : ' . _ .t
a control rod drop accident will not exceed ,
-+ . a maximum fuel energy content of 280 cal/gm. - . e
1 The peak fuel enthalpy of 280 cal/gm ie below '
. the energy content, 425 cal/gm, at which rapid .
-~ fuel dispersal and primary system damage have -
#1.¢" peen found to occur based on experimental dat. . . : "
.y " as ls discussed in Reference 1. : B -

The analysis of the control rod drop accident
- was originally presented in Sections 7.9.), _ -
" 14,2,1.2 and 14.2,1.4 of the Safety Analysis o .
' ieport. Improvements in analytical capability . . . :
7. " have alloved & more refined analysie of the
couttol rod drop accident, .

Amendment No. 59
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Bases(cont 'd)

Parametric Control Rod Drop Accident analyscs
have shown Lhat fur wide ranpges of key reactor
parameters (which envelope the operating ranges
of Lhese varlalbiles), the fucl enthalpy rise
during a postulated control rod drop accldent
rematns considerably lower than the 280 cal/gm
1imit. For each operating cycle, cycle-specilic
parameters such as maximum control rod worth,
Doppler coefficlient effective delayed neutron
fractton and waximum four-bundle local peaking
factor are compared with the results of the
parametric snalyses to determine the peak fuel
rod enthalpy rise. This value 13 then compared
against the Technical Specification limit

of 280 cal/gm Lo demonstrate compliance for

each operating cycle. [If cycle speciflic values
of the abuve parameters are outelde the ranpe
asgumed in the parametric analyses, an extension
of the analysis or a cycle specific analysis

may be required. Conservatism present in the
analysis, results of the parametric studivs,

and a detalled description of the methodology
for performing the Control Rod Drop Accident
analysis are provided in veference XN-NF-80-19,
Volume 1 (Supplements | and 2). .

Amendment No. A2 , 63
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The Rod Worth Minimizer provides sutomstle
nuporvision to anaure that out of nequence
control rods will wot be vitluleavm or Innerted;
1.e., It 1imits operator deviations from rlanned
witidraval sequences. Rel. Section 7.9 SAR, ,
It secrves o8 a backup to proccdural .control o
control rod worth. ' In the event that the Rod

Worth Miniaizer is out of service, when required,

A licensed operstor or other qualified .
technical employed’ ¢Ah mauuvally fulfill the
control tod pattein Conforeance functlona of the
Rod Worth MinlnlieY.' In this cane, proceducal .
control I8 chelclsed'br'vfrl(ylng all. control

. rod positions aftér the witiwiraval of each

group, pclor to prockeding to the next

group. ‘ ‘Allowing substitution of a second
" independent operator or'engineer in case.

of RWH 4noperbhilicy Tecognizes the capnblllty
to adequotely monltor proper. rod sequencing e
an alternate mamner without uvnduly teslelct- *

‘ing plant oporations. Abowve 20% power, there is .

no requirenent that the KM be operable sipce
the control rod drop acclident vlth out-of-
sequence rods will result fn o8 .peak fuel
eacrgy content of less than 28Q cal/ga. To
assuce high RWM avallability, ghe Kilf Ls
tenquried to be operating durlng e stettup

" for the withdrawal of a signiflicant nuvaber

control rods for any startup alter June 1, 1974,

The Source Rango Monitor (SRM) system nrlom
no outomatic safrly system function; f.e., it
hos no scrom function. It does provide the

o
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opergfét with a visual indication of ncutron
level. This is needed for knowledgeable and
cfficient reactor startup at low ncutron level.
Tre consequences of rcactivity cccidents are
fuactions of the initial ncutron flux. The .
requicement of at least 3 counts per sccond
assures that any traasient, should {t occur6
beglus at or avove the initial value of 107

of racted pcwer vsed in the analyses of trensients
from cold conditions.  One operable SR channel
would be adequate to monitor the approach to
czizfcality using homopencous patterns of |
scattered control rod withdraval., A ninimum

of txo opcrcble SRM's are provided as an added
conscrvatism, .

The Rod Block Monitor (RCM) is dcsigned to auto-
maticilly prevent fuel damage in the event of
erroncous tvod withdrawal from locations of high
nower density during high power level operation.

T¢0 channels are provided and one of these may be
bypesued froa the console for maintenance and/or
testing. Tripping of one of the channels will block
erroacous rod withdrawal soon enough to prevent fuel
This system backs up the opcerator who with-
draws rods according to a written sequence, The
spcciflfced cestrictions with one channcel out of
cervice conservatively assure that fuel damage

will rot ozcur duc to rod withdrzwal errors when
this condftlon exists. - Anendments 17/18 and 19/20
present the results of an evaluation of a rod block’
ronitor fallure. These amendments show that during
reacier operation with certain limiting control

rog patterrs, the withdrawal of a designated single

enntrvol rod enuld result in one or more fuel rods
with MCPR3 les3 than the MCPR fucl claddirg :
integrity safety limit. During use of such :
patteiis, 1C 1S Judsed tiat testing of the RBM

syster: prior to withdrawal of such rods to assure
its epernbility will assure that improper with-
Jdrawal does not oceur, It is the responsibility
of the {uvclear Euglicer to identify these limiting
patterns axd the designated rods either when the
patterns are initially established or as they
develop due to the occurrence of inoperable control
rods in other than limiting patterrs.

e
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Scram Insertion Times

The performance of the control rod insertion
system is analyzed to verify the system's
ability to bring the reactor subcritical at
a rate fast enough to prevent violation of the
MCPR Fuel Cladding Integrity Safety Limit
and thereby avoid fuel damage. The analysés
demonstrate that if the reactor is operated
within the limitations set in Specification
3.5.K, the negative reactivity insertion
rates associated with the observed scram
performance (as adjusted for statistical
variation in the observed data) result in
protection of the MCPR safety limit.

In the analytical treatment of most transient:s,
290 milliseconds are allowed between a neutron
sensor reaching the scram point and the

start of motion of the control rods. This

is adequate and conservative when compared

to the typically observed time delay of

about 210 millisecons. Approximately 90
milliseconds after neutron flux reaches

the trip point, the pilot scram value solenoid
de-energizes and 120 milliseconds later the
control rod motion is estimated to actually
begin. However, 200 milliseconds rather than
120 milliseconds is conservatively assumed

for this time_.interval in the transient analy-
ses, and is also included in the allowable
scram insertion tim~s gpecified in Speci-
fication 3.3.C. 1In the statistical treatment
of the limiting transients, a statistical
distribution of total scram delay is used
rather than the bounding value described
above.

The performance of the individual control. rod
drives is monitored to assure that scram
performance is not degraded. Fifty percent
of the control rod drives in the reactor are
tested every sixteen weeks to verify adequate

performance. Observed plant data were used
to determine the averase scram “erformance

used in the transient anslyses,




Scram Insertion Times (cont'd)

and the results of each set of control rod
scram tests during the current cycle are
compared against earlier results to verify
that the performance of the control rod
insertion system has not changed signifi-
cantly. If an individual test or group

of tests should be determined to fall outside
of the statistical population defining
the. scram performance characteristics

used in the transient analyses, a re-
determination of thermal margin require-
ments is undertaken (as required by
Specification 3.5.K) unless it can be
shown that the number of individual drives
- falling outside the statistical population
defining the nominal performance is

less than the allowable number of inoper-
able control rod drives. If the number

of statistically aberrant drives falls
within this limitation, operation will

be allowed to continue without rede-
termination of thermal margin require-
ments provided the identified aberrant
drives are fully inserted into the core’
and deenergized in the manner of an
inoperable rod drive.

The scram times for all control rods

are measured at the time of each refueling
outage. Experience with the plant has
shown that control drive insertion

times vary little through the operating
cycle; hence no reassessment of thermal
margin requirements is expected under
normal conditions. The history of

drive performance accumulated to date
indicates that the 907 insertion times of

new and overhauled drives approximate a normal
distribution about the mean which tends to become
skewed toward longer scram times as operating
time is accumulated. The probability of a drive
not exceeding the mean 907 insertion time by

0.75 second is oreater than N 999 for a

normal distribution.

DPR-19
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tivity varies as fuel depletes and as any
burnable poison In supplementary control

is burned. The magnitude of this excess
reaclivity may be inferred [rom the critical
rod configuration. As fuel burnup progresses,
anomalous behavior in the excess reactivity -
may be detected by comparison of the crit-
fcal rod pattern selected base states to the
predicted rod inventory at that state. Power
operating base conditions provide the most
sensitive and directly interpretable data
relative to core reactivity. Furthermore,
using power operating base conditions per-
mits frequent reactivity comparisons.
Requiring a reactivity comparison at the
specified frequency assures that a compari-
son will be made before the core reactivity
change excceds 1% AK. Deviations in core .~'’

D. Control Rod Accumulators : : reactivity greater than 1% AK are not ex-
’ . pected and require thorough evaluation.
The basis for this specification was not des- s One percent reactivity limit is considered
cribed in the SAR and, thercfore, is presented . . safe since an insertion of the reactivity into
in its cntirety. Requiring no more than one ’ the core would not lead to transients exceed-
- inoperable accumulator in any nine-rod square ing design conditions of the reactor system.

array is based on a series of XY PDQ-4 quarter
core calculations of a cold, clean core. The .
worst case in a nine-rod withdrawal sequence. G. Ec_onomxc Generation Control System
resulted in a keff <1.0 -- ather repeating rod

scquences with more rods withdrawn resulted Operation of the facility with the Economic.

g Generation Control 'S{stem with automatic =
in ker >1.0. At reactor pressures in excess flow control is limited to the range of 65-:
ol 300 psig, even those control rods with in- 100% of rated core flow. In this flow range

opcrable accumulators will be able to meet re~
quired scram insertion times due to the action
of reactor pressure. In addition, they may be
normally inserted using thc control-rod-drive
hydraulic system. Procedural control will
assure that control rods with inoperable accu-

and with reactor power above 20% the reactor
can safely tolerate a rate of change of load
of 8 MW(e)/sec. (Reference FSAR Amendment 9'-
Unit 2, 10-Unit 3). Limits within the Econo-.
mic Generation Control System and Reactor Flow

. g ' Control System preclude rates of change
mulators will be spaced in-a onc~in-nine array . o
rather than grouped together. : g;eater than app roxmatgly 4 Mwe/sec.
o When the Economic Generation Control System !
Reaclivity Anomalies - : : . . . . 3 '
y ate - is in operation, this fact will be indicated
During each fuel cycle excess operating reac- * on the main control room console. The results

of initial testing will be provided to the AEC
at the onset of routine operation with the ::

 Economic Generation Control System. ol
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3.8 LIMITING CONDITION FOR OPERATION -

4.5 SURVEILLANCE REQUIREMENT

0. Autonstic Pressure Roliof Subsyseems

Except as spccified in 3.5.D.2 and 3 delow,
the Automatic Pressure Rellief Subsystem

* shall be operable whenever the reactor

pressure is greater than 90 psig and irradiated
fuel 1is in the reletor vessel. -

Prou and after the date that one of the

fivo relief valves :dfithe automatic pressure
relief subsystem is rade or found to be
inoperable when the rcactor is pressurized

aboye 90 psig with irradiated fuzl in the
rcdctor vesscl, reactor operation is permissible
only during the succceding scven doys unless
repairs are made and provlded that during such
time the HPCl Subsystem is operuble.

Fron and cfter the datc that moze than one
of five.rclief valves of the outcmetic
pressure rclief subsysten made or found
to be inoperable when the reacter is
pressurized above 90 psig with irrzdiated
fuel in the rcactor vesscl, reactor operation
is peraissible only curing the succecding 24
hours unless rcpalrs arc mads and provided

that during such time the HPCI Subsystem
is opcradle. .

Amendment No.

D. Surveillance of the Automatic Pressure
Rolicf Subsystem shall be performed as:
follows:

1. During each operating eyele the following
shall be performed:

4, A simulated autometie initiation
- which opens sll pilot valvss, and

b. With the reactor st pressure each

: rclief valve shall be manually opened.
Relief valve opening shall be verifted dy .
a compensating turbine bypass valve or
control vatve closure.

€. A logic system functional test shall be
performed each refueling outage.

22. Yhen it is determined that one relief valve
of the automatic pressure relief subsystca
is inoperable, the 1IPCI shall be dcmonstrated
to be operable immediately and weekly thereafte:

3¢ VWhen it is deterained that more than one .
relief valve of the automatic pressure relief
subsysten is inoperable, the HPCIl subsystea
shall be demonstrated to be opcrable immediatel)

DPR~19
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3.% LIMITING CONDITION FOR OPERATION

I. Average Planar LHGR

- O
4.5 SURVEILLANCE REQUIREMENT -

During steady state power operation, the I. Averaqe Planar Linoaor Heat Generation
Average Planar Linear Heat Generation Rate Rate (APLIIGR) : '
(APLHGR) of all the rods in any fuel assem-]|
bly, as a function of average planar exposuge The APLIGR for each type of fuel as a
I for G.E. fuel and average bundle exposure function of average planar exposure for G.E. fuel
for Exxon fuel at ‘ i and average bundle exposure - for Exxon fuel shall
any axial location, shall not excced the be determined daily during reactor operation at
moximum average planar LHGR shown in > 25% rated thermal power.
Figure 3.5-1. If at any time during !
operation it is dctermined by normal sur-
veillance that tho liniting value for
APLIIGR is being exceednd, action shall be ' : : ' .
initiated within 15 minutos to restore ’
oparation to within the prescribed limits,
If the APLIIGR is not roturned to within
tho prescribed limits within two (2)
houre, tho rezctor shall be brought to
tho Cold shutdown condition within 36 ' - o )
. hours. Surveillance and corresponding . .
action shall continue until roactor opera- ) .
tion io within the prescribed limits.

" Amendment No.
8ls
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3.5 LIMITING CONDITION FOR OPERATION ' . 4.5 SURVEILLANCE REQUIREMENT
3.5.J LOCAL LHGR ' _ ‘ J. Linear Heat Generation Rate (LHGR)
During steady state power operation, the | The LHGR shall be checked daily during
linear: heat generation rate (LHGR) of reactor operation at 2 257 rated thermal

any rod in any fuel assembly fabricated by power i~
GE at any axial location shall not exceed
the design value of 13.4 kw/ft. .

If at any time during operation, it is
determined by normal surveillance that the )
' limiting value for LHGR for G.E. fuel is _ -
being exceeded, action shall be initiated
within 15 minutes to restore operation to
within the prescribed limits. 1If the
LHGR is not returned to within the
prescribed limits within two (2) hours,
the reactor shall be brought to the Cold
Shutdown condition within 36 hours. Sur-
veillance and corresponding action shall
continue until reactor operation is within
~ the prescribed limits

Amendment No, 42 _ ‘ ' . ‘ o . .81B-l
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3.5 LIMITING CONDITIONS FOR OPERATION

4.5 SURVEILLANCE REQUIREMENTS

Minimum Critical Power Ratio (MCPR)

During steady state operation at rated core
flow, MCPR shall be greater than or equal to -
' UNIT 2 :

1.31 for All 8X8 Fuel Types

1,35 for XN 9X9 LTA _
For core flows other than rated, the MCPR
operating limit shall be as follows:

1. Manual Flow Control-the MCPR Operating Limit

. shall be the value from Figure 3.5-2 sheet 1
or the above rated core flow value, which
ever is greater. :

2. Automatic Flow Control-the MCPR Operating
Limit shall be the value from Figure 3.5-2
Sheet 1, Sheet 2 or the above rated core
flow value, whichever is greatest,

If at any time during steady state power
operation, it is determined that the limiting
value for MCPR is being exceeded, action

~ shall be initiated within 15 minutes to
restore operation to within the prescribed
limits. 1If the steady state MCPR is not
returned to within the prescribed limits
within two (2) hours, the reactor shall

be brought to the Cold Shutdown condition
within 36 hours. Surveillance and corresponding
action shall continue until reactor operation
is within the prescribed limits.

In the event the average 90% scram insertion
time determined by Spec 3.,3.C for all operabhle
control rods exceeds 2,74 seconds, the MCPR
limit shall be increased by the amount equal
to (0.092T-0.252) where T equals the . average
90% scram insertion time for the most recent
half-core or full-core surveillance data from
Spec, 4.3.C,. , ‘

Minimum Critical Power Ratio (MCPR)

MCPR shall be determined daily during a
reactor power operation at 2257 rated
thermal power and following any change in
pewer level or distribution that would
cause operation with a limiting control

- rod pattern as described in the bases for

Specification 3.3.B.5.

Amendment 34 dated 5-3-78 : 81D
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MCPR Operating Liaft
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3.5 Limiting Conditions f'_qr Operation Basen

. develaped In this refere s * _'
A. cCorc Soray and LPCI Mode of the RIR :;;c('h lh'c rcralr tfcrlo(.l is found (a he loss than
System - This spccification assurcs c lest Interval.  Thix ascames that the

core spray and LPCl subsysicms constitute
that adequate emergency cooling . 1 out of 3 system, hov.cver, the co::'m,.,‘::: ‘1.
capability is availablec. _ fect of the two sysi

. cms to limit excessive clad e
: lemperatures must alo he considered. The '
Based on the loss of coolant analyses test ln.l:rral £pecificd in Specification 4.5 was
included in References (1), (2) and (4) in i micn'...?'; '!"fi‘rt‘fm'_c. an ailruzhic remir
accordance with 10CFR50.46 and Appen- period which maintaing the hasie risk consider=
: Ing single failures should be foss than 45 rdavs
dix K, core cooling systems provide - and this specification Is within (his ™ .
sufficient cooling to the coré to C ~ For multiple fitures, a shoper terval "’
dissipate the cnergy associated with specilicd and to impreve the assurance that
the loss of coolant accident, to limit the remaining systems will function, a daity”
the calculated peak clad temperature ::;‘: :::i":}"' ’“"i ~AMthaugh it 12 recnzatzed
to less than 2200°F, to assure that vides a q:a?";::'::‘f: f'(“‘,'";‘:'::""'ff""“ 3 pro-
core geometry remains intact, to limit able repair times, tl;;- I;.wl; of :;‘r::‘l:"'::!::: _lo
the core wide clad metal-water reaction support the anxlytical appreach prt:\-mf.- com- ] "
to less than 1%, and to limit the cal- plete aceeptance of this r:cikod at this time,
culated local metal-water react ion ;r':::‘:‘f‘o:c. lbt" :l:aze's “!;'.:llcc! la the specilic .
o s were established with d :
to less than 17%. . Juldgment. ue reged to
 The allowable repair times are es-- Should one core spray subsystem become Ine
tablished so that the average risk rate opcrable, the remaining core mpray amd the ,
for repair would be no greater than - entire LPCI system are available should the - .
the basic risk rate. The method and | -
concept are described in Reference . (2) EEDO-ZOSIC\»G.lcgr{erilustlieci-txéic Lo
' _ . ompany Ana cal Model for Loss-
(3). Using the results of——Coo{ant Azalysis in Accordance
with 10CFR50 Appendix K.

(1) "Loss of Coolant Accident Analyses Report ' (3) APED-"Guidelines for Determining
for Dresden Units 2, 3 and Quad-Cities Safe Test Intervals and Repair o
Units 1, 2 Nuclear Power Stations," ' Times for Engincercd Safequards® =
NEDO-24146A, Revisionl, April 1979. . Mpril 1969, I.M. Jacobs and
_ P.W. Marriott. :

(4) XN-NF-81-75 "Dresden Unit % LOCA Moldel
’ ‘ Using the ENC EXEM Evaluation Mode
Amendment No. ~ MAPLHGR Results"

82
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3.5 Llia’sing Condition for Oparation Dnaca (Cont®d)

*ON Judupuawy

I; Avercre Plarar 5eR

Thio speccification zcoures that tho yoak
+ ¢ladding tempornturo follovwing a pestulated
dociegn b23lo locn-of-coolant accidont will
rot exceed tho 2200°F 1lim\t opocificd in
10CTRE0 Apperdix K ‘ecnsifering tho poctulated
offeccta of fuel pallot dencification,

Tho poak clodiling tonporaturo followinz a
pastuleted loss-of-ccolent cec)dent i
grinzrily a functicn of tho avoruso ISR
of all ths rods in a fuol eczr2zbly ¢t eny
exial location ord 10 o0.uly cdepzudent zacorde
arily on tho rod to red pziior dictritution
within a fuel aszerbly, Sineo expacicd loeal
arizticas in pousr dictribution withina -
fusl 2230ably affcet 4ho calevlated ypralk olad
Ronparaturs by less than X207 rolativn to :
the pock terrerature for a typlezl fusl design,
the 1121t on tho avorago plan~r LIUR 1io
sw {iciecnt to eszure that calculeted tonp-
eralurds are dolcw tho 1CCFR50, Aprondix K
Unit, : )

The maximum average planar LHGRs shown:
, in Figure 3.5.1 are based on calculations
.employing the models described in
*:Reference (1) and in reference XN-NF-82-88
.Power operation with APLHGRs at or below
‘those shown in Fig. 3.5.1 assures that
+ the peak cladding temperature following a
postulated loss-of-coolant accldent will
‘not exceed the 2200°F limit.

(1) "lLoss of Coolant Accident Analyses Report for
Dresden Units 2, 3 and Quad-Cities Units 1, 2
Nuclear Power Stations,"™ NEDO-24146A,

April, 1979. , '

/

Revision 1,

DPR-19 , v

The maximum average planar LHGRs for G.E.
fuel plotted in Fig. 3.5.1 at b
higher exposures result in a '
calculated reak clad teaperaturo of 1:c3

than 2200%F, Mouever tho naximum avercs
Planar LMCRo aro choun on Fig., 3.5.1 o3
limits bocausoe conforrmanco calculaticas have
nct been parformcd to Justify oporatien at
HLICNa in oxcens of those showr,

Local NIIGR

Thioc opccification nsourcs that the

rcximun lincar heat generalion raio in

any fuel rod fabricated by G.E. is l
"less than the design linear

85a



Limiting Condition for Operation Bases (cont'd)

heat generation rate even if fuel pellet den-
sification is postulated.

For fuel fabricated by ENC, protection of the
MCPR and MAPLHGR limits and operation within
the power distribution assumptions of

the Fuel Design Analysis provides adequate
protection against cladding strain limits,
hence the LHGR limitation for GE fuel is
unnecessary for the protection of ENC

fuel.

The steady-state values for MCPR specified.
in the Specification were determined using
the THERMEX thermal limits methodology
described in XN-NF-80-19, Volume 3. The
safety limit implicit in the Operating
limits is established so that during
sustained operation at the MCPR safety
limit, at least 99.97 of the fuel rods in
the core are expected to avoid boiling
transition. The Limiting Transient A CPR
implicit in the operating limits was cal-
culated such that the occurrence of the
limiting transient from the operating limit
will not result in violation of the MCPR
safety limit in at least 957 of the random
statistical combinations of uncertainties.

Transient events of each type anticipated
during operation of a BWR/3 were evaluated
to determine which is most restrictive in
terms of thermal margin requirements. The
generator load rejection/turbine trip without
bypass is typically the limiting event.

The thermal margin effects of the event are
evaluated with the THERMEX Methodology and
appropriate MCPR limits consistent with

the XN-3 critical power correlation are
determined. Several factors influence
which transient results in the largest
reduction in critical power ratio,such as

DPR-19

the cycle-svecific fuel loading, exposure and
fuel type. The current cycle's reload licen-
sing analyses identifies the limiting transient
for that cycle.

As described in specification 4.3.C.3 and the
associated Bases, observed plant data were
used to determine the average scram perfor-
mance used in the transient analyses for
determining the MCPR Operating Limit. If

the current cycle scram time performance
falls outside of the distribution assumed

in the analyses, an adjustment of the MCPR
limit may be required to maintain margin to
the MCPR Safety Limit during transients. Com-
pliance with the assumed distribution and
adjustment of the MCPR Operating Limit will
be performed in accordance with Technical
Specifications 4,3,C,3 and 3,5.K.

For core flows less than rated, the MCPR
Operating Limit established in the specifi-
cation is adjusted to provide protection of
the MCPR Safety Limit in the event of an
uncontrolled recirculation flow increase to
the physical limit of pump flow. This pro-
tection is provided for manual and automatic
flow control by choosing the MCPR ogerating
limit as the valwe from Figure 3.5-2 Sheet 1
or the rated core flow valwe, whichever is
greater. For Automatic Flow Control, in
addition to protecting the MCPR Safety Limit
during the flow run-up event, protection is
provided against violating the rated flow

" MCPR Operating Limit during an automatic flow

increase to rated core flow. This protection
is provided by the reduced flow MCPR limits
shown in Figure 3.5-2 Sheet 2 where the curve
corresponding to the current rated flow MCPR
limit is used (linear interpolation between

.

the MCPR limit lines depicted is permissible).

85b



4.5

Limiting Condition for Operation Bases - (cont'd)

Therefore, for Automatic Flow Control, the MCPR

Operating Limit is chosen as the value from

Figure 3.5-2 Sheet 1, Sheet 2 or the rated

flow value, whichever is greatest. It should
be noted that if the rated flow MCPR Limit

must be increased due to degradation of control
rod scram times during the current cycle, the
new value of the rated flow MCPR limit is
applied when using Figure 3.5-2 Sheet 2.

DPR~-19
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X

I.

J.

sQrVe111anée;chgjre::nto Bases (cont'd)

Averapre Planar» LACR .

At core thermol pover levels less than oo
equal to 25 p=r ecnt, operating plant .
exprrience ond thermol hydroulic onalyaes
indieate thot the resulting average plaonsr
LiCR 1s bdelov the coximun average plonar LACR
by a considerable margin; therefore, cveluation
of the average plansr LIUGR below this pover:
level is not necessary. The deaily require-
rent for clocvlating averace plencr LICR
sbove 29 prr cent raled thermol power 1is
sufficient since power distribution shifts
ere slov vhen there have not been signifi-

-cont pover or control rod changes.

Local LUGR

Tre LECGR for G.E. fuel shall

b2 checked daily during resctor operation ot
creeter than or equol t0 25 pzr cent power to
@2tercine A fusl burnup or control rol movenent
Pas csused chenges in pouwer diatribution.

A limiting LHGR value is precluded by a
congsiderable margin when employing a per

missible control rod pattern below 25% rated

thermal power.

Amendment No.

DPR-19 ' ‘s

K. Minimun Critical Power Ratio (MCPR)

At core thermal power levels less than or equal
to 25 per cent, the reactor will be operating
at aininuz recirculation puap speed and the
moderator void content will be very small, For
all designated control rod patterns which may be

. employed at this point, operating plant expericnie'
and thermal hydraulic snalysis indicates that the

i resulting MCPR value is in cxcess of requireaents .
by a considerable margin. With this low void
content, any inadvertent core flow increase
would only place operation in a more con-
servative mode relative to MCPR. )
The daily requirement for calculating

| MCPR above 2S5 percent rated thermal B
pover is sufficient since power distribution
shifts are very slow when there have not been
significant power or contrvl rod changes.

In addition, the K. correction applied to

the LOO provides aSrgin for flow increase * ;.
fron low flows, ’ )
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Table 41
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

PLANT: Dresden 2,3/Quad Cities 1,2 FUEL TYPE: PS8DRB282

Average Planar

Exposure . MAPLHGR PCT Oxidation
(MWd/t) R (kW/ft) F) Fraction
200 11.2 2132 0.029
1,000 ' 11.2 2132 0.029
5,000 } 11.8 2183 0.033
10,000 ‘ 12.0 2189 0.032
15,000 : 12.0 2199 ©0.033
20,000 11.8 oo 2181 . 0.032
25,000 1.3 2110 ‘ 0.025
30,000 1.1 2075 0.043
35,000 , 10.4 1981 0.035
40,000 9.8 ' 1886 . 0.021

NOTE: Credit taken for the effects of pre-pressurization of the fuél rods

v Table 4J
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

PLANT: Dresden 2,3/Quad Cities 1,2 - FUEL TYPE: PBDRB265H

Average Planar

Exposure MAPLHGR - PCT - Oxidation
(MWd/t) (kw/ft) " (°F) Fraction
200 11.5 2163 0.032
1,000 11.6 , 2171 0.032
5,000 ‘ 11.9 : 2192 S 0.033
10,000 12.1 2198 0.033
15,000 12.1 2200 0.033
20,000 ©11.9 . 2190 0.032
25,000 11.3 - 2116 0.026
30,000 10.7 ’ - 2018 0.018
35,000 10.2 | 1934 0.022
ao,ood 9.6 ' 1835 0.009

NOTE: Same as TabLe 41
4-11
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Table 4K
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

PLANT: Dresden 2,3/Quad Cities 1,2 FUEL TYPE: P8DRB239
Average Planar
Exposure MAPLHGR PCT Oxidation
(Mwd/t) (kW/ft) CrP) . Fraction
200 ' © o 11.3 2117 0.027
1,000 11.4 , 2129 0.028
5,000 11.7 | 2160 ‘ ©0.030
10,000 11.8 2141 0.028
15,000 11.8 2145 0.028
20,000 11.4 2114 ) 0.025
25,000 ' 10.9 2041 0.020
30,000 . - 10.4 1968 0.015

NOTE: Same as Table 4I

Table 4L
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

PLANT: Quad Cities 2 FUEL TYPE: P8DGB284 (Barrier
Fuel)
Average Planar .
Exposure MAPLHGR PCT Oxidation
MWd/t) (kW/ft) (CF) Fraction
200 . 11.5 2152 0.031
1,000 11.5 2150 0.030
5,000 11.9 2185 0.033
10,000 12.0 - 2189 0.032
15,000 12.1 2199 : 0.033
20,000 11.9 2180 0.032
25,000 11.3 2109 . 0.025
30,000 - 10.9 2042 0.020
35,000 10.3 1956  0.030
40,000 9.7 1846 0.010

NOTE: Same as Table 41
4-12




714’ .

PLANT: Quad Cities 2

Average Planar

Exposure
Mwd/t)

200
1,000
5,000

10,000
15,000
20,000
25,000
30,000
35,000
40,000

NOTE: Same as Table 41

NEDO-24146A

Table 4M
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

FUEL TYPE: P8DGB263L (Barrier

MAPLHGR PCT

(kWw/ft) Cr)
10.2 1991
10.3 2003
11.5 2133
12.0 2185
12.1 2199
11.9 2187
11.4 2116
10.8 2020
10.2 1919
9.5 1829

Table 4N

MAPLBGR VERSUS AVERAGE PLANAR EXPOSURE

PLANT: Quad Cities 2

Average Planar

Exposure
(MWwd/t)

200
1,000
5,000

10,000
15,000
20,000
25,000
30,000
35,000
40,000
NOTE: Same as Table 4I

MAPLHGR

(kW/ft)
10.1
10.2
11.2
12.1
12.1
11.9
11.3
10.8
10.2
9.5

Fuel) -

Oxidation

Fraction
0.018
0.018
0.027
0.032
0.033
0.032
0.026
0.019
0.013
0.009

FUEL TYPE: P8DGB263H (Barrier

PCT
Cr
1978
1982
2102
2196
2198
2188
2116
2022
1921
1830

4-13

Fuel)

Oxidation

Fraction
0.017
0.017

©0.025
0.033
0.033
0.032
0.026

© 0.019
0.018
0.009
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Table 40
MAPLEGR VERSUS AVERAGE PLANAR EXPOSURE

PLANT: Quad Cities 2 ~ FUEL TYPE: P8DGB298 (Barrier

Fuel)
Average Planar ‘ .
Exposure MAPLHGR PCT Oxidation
(Mwd/t) - (kW/ft) Cr Fraction
200 9.9 1962 0.016
1,000 9.9 ‘ 1959 0.016
5,000 10.4 } 2000 0.018
10,000 11.7 2148 ~ 0.028
15,000 12.0 2198 ‘ 0.033
20,000 11.9 . 2194 N 0.033
25,000 11.6 2153 0.029
30,000 10.9 ‘ 2074 , 0.034
35,000 10.2 1963 0.032
40,000 9.5 - . 1827 0.009

'NOTE: Same as Table 4I,
' Table 4P
MAPLHGR VERSUS AVERAGE PLANAR EXPOSURE

PLANT: Quad Cities 1,2 FUEL TYPES: P8DRB265L, P8DGB265L (Barrier Fuel)

Average Planar
Exposure MAPLHGR PCT Oxidation

(Mwd/t) (kW/£t) ng) Fraction
200 11.6 2171 0.032
1,000 11.6 2177 0.033
5,000 | 12.0 2198 0.034
10,000 : 12.1 2195 £ 0.033
15,000 12.1 2199 0.033
20,000 | ©11.9 2187 - 0.032
25,000 o3 2115 0.025
30,000 10.7 2018 0.018'
35,000 ' - 10.2 1927 0.022
40,000 9.6 ' 1834 0.009

NOTE: Same as Table 4I.
4-14





