UNITED STATES
NUCLE-" REGULATORY COMMISSION

WASHINGTON, © T 208%°

..'.C

COMMONWEALTH EDISON COMPANY
DOCKET NO. 50-237

DRESDEN NUCLEAR POWER STATION, UNIT 2

AMENDMENT TO PROVISIONAL OPERATING ! ICENSE

Amendment No. 75
License Nu. DPR-19

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

A. The applications for amendment by Commonwealth Edison Company
(the licensee) dated December 21, 1982, February 1 and 7, and
March 24, 1983, as supplemented by letters dated February 24,
and March 10, 11, 18, and 31, 1983 comply with the standards
and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulations set forth
in 10 CFR Chapter I;

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

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

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

E. The issuance of this amendment is in accordance with 10 CFR

Part 51 of the Commission's regulations and all applicable
requirements have been satisfied.
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2. Accordingly, the license is amended by changes to paragraphs 3.8
and 3.M.2, 3, and 4 of Provisional Operating License No. DPR-19
to read as follows:

B. Technical Specifications

The Technical Specifications contained in Appendix A,

as revised through Amendment No. 75, are hereby incorporated
in the license. The licensee shall operate the facility

in accordance with the Technical Specifications.

3.M.2 The Miniumum Critical Power Ratio (MCPR) Safety Limit will
be increased 0.03 (TS 1.1.A and 3.3.B.5.C) .

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

3.M.4 The Maximum Average Planar Linear Heat Gereration Rate
(MAPLHGR) l1imits will be reduced to 70% of current values
for all fuel types.

(TS reference 3.5.1)
3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

o T, e
Dennis M. Crutchfield, Ahief

Uperating Reactors Branch #5
Division of Licensing

Attachment:
1. Changes to the Technical
Specifications

Date of Issuance: April 7, 1983



ATTACHMENT TO LICENSE AMENDMENT NO. 75

PROVISIONAL OPERATING LICENSE NO. DPR-19

DOCKET NO. 50-237

Make the following page changes to the Appendix A Technical Specifications
for License No. DPR-19. The revised pages contain the captioned amendment
number and vertical lines indicating the areas of change.

Add Pages Replace Pages

6A* 1 and 2
11A 5 and 6
15A* 7
22A 10 and 11
36A* 13 - 15
81E-1 16
858-1 18 - 24 (excluding 18A and 18B; 2la and 21b)
90A 29
34
36
38 and 39
42
42A
46
47
58
61A
62
62A
628
63 - 65
78
818
818-1
81C-2 through 81C-5
81D
81E
82
85A
858
86A
89
90
9le-1
97

*There are no changes to the provisions contained on these pages;
they are included for pagination purposes only.



1.0 DZr ™ .TIONS , npPR-19 -\
The succeeding frequently used terms are ex- ‘
plicitly defined a0 that a uniform interpretation C. Critical Power Ratio (CPR) - The critical

of the specifications may be achieved. 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 bv
application of the XN-3 correlation.
(Reference XN-NF-512 )

A. (Deleoted)

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

E. 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.

F. 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 wiil be
checked once per cycle.

G. 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,

B. 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. Instrument Check - An instrument check is

ithin th hroud. No 1 control rod move- .
:cnt :1thet;e':onttol ::: drive hydraulic qu?l?tatlvégabtenlination of acceptable ol
systen is sot defined as & CQre slteratisn ability by observation of instrument behavior
’ y during operation. This determination shall

include, where possible, comparison of the
instrument with other independent instruments
measuring the same variable. '

- Amendment Il.)’(: 75




PpPR-19

Oparsble - A syslom, subsystem, Lialy, companent, or device
siall ba eperabile when It 1o caprble of parfoiming Ite
specified Nmction(n). Jmplicit In this definition shell
be the ssmwption thet all nucursniy attendsnt Inclimen-
ation, conlrole, norwal end emrgercy electricel pover

f. Limiting Conditions Mfor Operation (10D) - The 0.
il.l;.u; condit ions for 0|u,l.!li|-n i|a(~(ily the
plinlmm acceptabileo levels of systum perfoim-
pmce necesiary 1o pssure sufe staatup and op-

eration of the fechiity. When these conditions
ste met, the plant can he operated safely and
heasmal sltuations can ho safely controlled.

souwirces, conling or acnl wvaler, lubricetion or olher
sinilisiy equipoent thet sire rcxlrﬂ for the system,
rabiagnten, raln, component or deovicy Lo perfmw Ils

Nnction(n) are alno capable of perfoagming Uswir reisted

support Nmctlion(e)

J. Umlting Safciy System Setting (1555) - The
Meitlng salcty system settings are settings on p. Operating - Gperating means that a sva’.d, suhayaten,
fostrusentut lon-shich Inltiate the auten:zile 1ealn, component ar drvice le performing Ile Inteniud
peotect lve action st a level such that the safery Ranstions In $38 ropnieed Simner. '
11mits will not he escecded, The seglon Q. Opcrating Cycle ~Interval between the end
betwcen the safcty limit and these scitings 0! one relucling ontsge and the end of the
sepresents margin with normal operation lying next subsequent refusling outage.
belovw these settings, The margin has been
established 30 that with proper eperation of the R. Primary Contaienent Integrity - Primacy
Jastnmentat lon the safety limits will never be contalnacnt Integrily means thet the drywel)
encesded. and pressure supprossion chasher are Intact
K. Fraction of Limiting Power Density (FLPD) ond 2} of the falloning conditions soe satisfleds
For fuel fabricated by GE, the fraclion 1. All ssnnal contalnment Isolstion valves on
of limiting power density 1is the ratlo lines conneciing 1o the resctor coolent sys3-
of the Linear Heat Generation Rate (LHGR) tem or contalnment which are nut required
existing at a given location to the 1o bo open during sccldent conditions are
design LHGR for that bundle type. FLPD closed,
does not apply to ENC fuel.
2. At least one dJoor In esch alriock Is closed
L. loglc Systea Function Test - A loglc sys- swl sculed.
fem Tonciional test means o test of all relays
and contacts of a loglc circult from scnsor 3. ALl automatic containment Isolstion vslves
ge sctivated Jdevice to Insure all components ave operable or desctivated in the Isclated
sve opcrable per design intent. 'h:u possi- posivion,
e action will go to completion, |.e., peps
::l; be started -:ql ulw.:' apened. 4. AN blind Tlanges and manvays are clesed.
M. Minlrom Critical Pover Ratin (MCPR) - The
minlua (n-core critical power ratio S. Protertive Instruaintation Definitions
corresponding 1o the most liuiting fuel
sssenkly in the core, 1. Instrumcnt Charmel - An Instrusent chan-
nel menns sa arrengement of 8 sensor and
M. Mode - The reactor wode 13 that which is auslliary equipment required to generate

established by the eadulseloctor-switeh.

and transeit to & trip system & single trip
signal related 10 the plant paramecter 2
monitored by tist Instrument channel,

Mmendment Mo, 67, 70
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DPR-19

1.1 SAFETY LIMIT

2.1 LIMITING SAFETY SYSTEX SETTING

1.1 FurL _CLADDLXC INTECRITY

éppllcnbllggz

1he Safcty Limits established to
presceve the fuel cladding integrity
apply to these variables vhich®
conitor the fuel thermal behavior.

Ob]cctlve

The objective of the Safety Limits
12 to cstablish limits below vhich
the Integrity of the fucl cladding
is prescrved.:

§2pciflcatlons

A. Reactor Pressure >800 psig and Core
Flew > 10Z of Rated.

The existence of a rinimum critical

| pover ratio (HCPR) less than ] .05
shall constituse violaticn of the MCPR
fucl cledding intcprity sadtty limit.

Amendment No./SGi 75

2.1

FULL CLADDING INTECRITY

Applicability

The Liniting Safcty System Settings
apply to trip scttings of the instru-
ments and devices which are provided
to prevent the fuel cladding intecg~
rity Safcty Lioits [rom being ex~
cceded.

Objcctive

The objcctive of the Limiting Sale~-

ty System Scttings is to definc the
level of fhe process variables ot
which automatic protective action

15 initiated to.prevent the fuel clad-
dirg intogrity Safety Limits from
being cxcceded.

Specifications

A. Neutron Fiux Trip Settines

The limiting safety systea trip
settings shall be as specified
below:



1.1 SAFETY LINIT

DPR-19

2,1 LINITING SATETY SYSTEX SZTTLNC

"o

Amendment Mo. 59, 75

1, APEM Flux Scram Trip Setting (Run Mode)

Yhen the reactor mode .vltéﬁ is in the
run position, the APRM flux scram setting
_shall ber

8 € [.sﬂwn + 62] M

vith a maxinum set point of 1202 for cor»
flow equal to 98 x 10° Ib/hr and prester,

wher=

S = setiting in per cent of rated power

Vo~ per cent of drive flow required to protucs
a rated core flow of 98 Mlb/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:

Where: S € (.58W, + 62) %]

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.



DP-19 _ : bt S

1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

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 e)

When the reactor mode switch is in

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

6A




DPR=-19 ) Améndment No. 59, 75

‘1,1 'SAFETY LTAIT A ‘ 2.1 LIKITLIC SASZTY SYSTEM SETTING

3. Core Thermal Power Limit (Reactor ,
'?:e:sur: <'8CO psip) ( S 3. I Fluz Serem Triv Settire ; §
— e, b

The IRM flux scram setting shall be
set at less than or equal to 120/125 of
- full scale.

When tha reactor pressurc is < 800
psig o core flow i3 less than 10%
of rated, the core thermal powver
shall not exceed 25 percent of rated
thermal power.

B, APRM Ro? Block Setting

C. Tower Tranajent

, : The APRM rod block setting shall be:
1. The neutron flux shall not exceed the scram # A

sctting established in Specification 2.1.A

for longer Lhan 1.5 secunds as indicated by 8 £ [.58u + 50]
the process computer. D

. The definitions used sbove for the APIM

2. ‘When the process computer is out of service, sersmtrip-apply.
this safety limit shall be assuwed to be In the event of operation of any fuel assembly
exceaded 1f the neutron [lux exceeds the soram fabricated by GE with a maximum fraction
setting established by Specification 2.1.A | limiting power deasity (MFLPD) greater than
and a control rod screm dees not occur. the fraction of rated power (FRP), the setting

shall be modified as follows:
s € (.58W, + 50) |ERY J

' W 1 (Shutdown Condition) &
" on e o

D, Reactor Waler leve ucom The definitions used above for the APRM scram
Whenever the reactor {3 (n the shutdown condition VEip Sppiy-
with Irradiated fuel In the geactor vessel, the The ratio of FRP to MFLPD shall be set equal
vatar Jevel shall not be less then that corres- to 1.0 unless the actual operating value
ponding to 12 inches above the top of the active is less than 1.0. In which case the actual
fuel* when It is seated in the cote. operating value will be used. The adjust -

> ment may also be performed by increasing
*Top of artive fuel is defined to be the APRM gain by the inverse ratio, MFLPD/
360 inches above vessel zero (see FRP . which accomplishes the same degree of
Hazea 3.2). protection as reducing the trip setting by
FRP /MFLPD. ! 7



Sa® -y Limit Bases

FUEL CLADDING INTEGRITY

DPR-19

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
sarety 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 f{reedom

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 whiich still
greater thermal stresses may cause gross
rather than incremental cladding deter-
ioration. Therefore, the fuel cladding

* Amendment No. 59, 75

Safety Limit is defined with margin to the
conditions which would produce onset of trans-
ition boiling, (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
boiling. See reference XN-NF-524.

Reactor Pressure > B00 psig and Core
Flow » 10Z of Rated

Onset of transition boiling results in a
decrease in heat transfer %rom 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 oftransitjon
boiling divided by the actual bundle power.
The minimum value of thie 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
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safety Limit Bases
Reactor Pressure 2 800 psipg and
Core Flow > 107 of Rated. (cont'd)

least 99.97 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 Fue'
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 Jocal

" peaking distributions are used to

estimate the number of rods in
boiling tramsition. Still further
conservatism is induced by the
tendency of the XN-3 correlation
to overpredict the number of rods
in boiling transition. Thele
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, Amendment No. 5, 75

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 applicabi{ity 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




1.1.A.

Safety Limit Bases

Reactor Pressure> B0C psig and
Core Fuel 2 10Z 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 MAPLHGKR
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 ifor the
protection of ENC fuel. The procedural
concrols of specification 3.1.B will
ensure that operation of ENC fuel remains
within the power distribution assumptions
of the fuel design analysis.

Amendment No. 75
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" DPR-19

1.1
l1.1.C

Safety Limit Dosco 2.1

Poser Tronalent (cont'd)

The computler provided hao n

sejucnce cnnunciation program which
will indicate the 3equence in which
acrams occur auch 23 ncutron (lux,
pressure, etc. This prorram also
12d1icctes »hen the scram scoipoint 1o
cleared. This will provide information
on how long a scrom conditjon exists
2nd thus provide some measurce of the
eneryy added during 2 trensient. Thus,
computer information normnlly will be
avrileble for a2nzlyzineg acrams; how-
ever, Il the compuler Informition nhould
nol be 2valloble for any scram analvais,
Specificetion 1.1.C.2 will be relled on
to dotermine If 2 sa2fcty limit has been
viola2ted.

During periods when the reoctor 1s shut
doan, consideration must also be given
to water level rejulirements due to the
ceffezt of decey heat. Il reactior wa2ticer
l2v2l zhould drop below the top of the
2ctive fucl during this time, the

2b:lity to cool the core 13 recduced.

Tais reductlion in core cooling cap-
29ility could lesd to elovated cladding
tesperatuses and clad perforation. The
cor2 %111l be cooled zufficiecatly to pre-
vent clad melting should the waler level
t» reduced to tuo-thirds the ccre heirght.
Cstedlishment of Lthe zafety 1limit at 12
ianches zbove the top of the [uel* provides
sdeaudte mesin. This level will be con-
tincounly monitores whenevdr L reclir-
culciion pumps are not operatlag.

*Top of active fuel is defined to be
J60 inches above vessel zero (sce
Bases 3.2).

Limiting Sofcty System Setting Boses
FUEL CLADDING INTEGRITY

The . ecbnormal operational transients
npolicable to opzration of the units
hove been 2nzlyzed throughout the
apectrum of planned oper2ting con-
ditions up to the rated thermil power
condl ion of 2077 KWt. In additicn, _
o7 Wde As thc licensed maximum steady-

atatc pover level of the units. This
moximum steady-state power level will

cver kno 1 .
?N'NF 72 s}n; y be exceeded. See referencol

13
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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
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-state operation without forced
reoirculation will not be permitted,
except during startup testing. The
onalys1a to support operation at
various pover 2nd flow relatijonahipa
has considered opcration with either
one or two recirculation pumps.

Th= boses for individual trip tettings

are discussed in the following para-
araphs.

DPR-19

For analyses of the thermal consequences of

the transicents, tho MCPR's stated a’rau raph

3.5.X 45 the limiting conditio of' operation
bound those which are conservatively assumed

co exist prior to initiation of the transients,

Neutron Flux Trip_ Settings

APRAM Flux Scrom Trip Setting (Run Mode)

The averzge power ransge monitoring
(APRM) system, which 13 calibrated

using hcat bzlance data tzken during
steady-state c¢onditions, rcads in
perceat of rated thermel power, CTeoa
cause fission chambers proviie Lhe dasie
1aput signz2la, the APRH systena responds
directly to nverace ncutron flux.

During tronaicnis, the inatantoneous
rate of hecat tronsfer from the fuel
(rcactor thermal power) i3 lcas than

the Inatantancous nocutron [lux due to
Lthe timz2 constant of the fuel. There-
fore, during sbnormal operatlional
transients, the thermal power”of the
fucl will be less than that indicatced

by the ncutron flux at the scr2m setting.
Anzlyces demonsirate that with a 120
percent acram Lrin setiing, none of the
abnormal operational tronsienta: anzlyzed
violiete the fuel Safety Limic ond theore
13 2 substantjal marrin Crom fusl C-nAge.
Therefore, the uwae of rlow refevenced
acram Lrrlp provides evern 2ddit)onzl rnorein.

14
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2 1.A.

Neutron Flux Trip Set: ings
APRM Flux Scram Trip Setting
(Run Mode) cont'd)

An increase in the APRM scram trip
setting would decrease the margin ,,
present before the fucl cladding
integrity Safety Limit is rcached.

The APRM scram trip selting was
determined by an analysis of margin-
required to provide a reasonabie

range for maneuvering during operation.
Reducing Chis 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 scrama trip setting was
selected because it provides adequate
margin for the fuel cladding integrity
Safety Limir 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

DOPR-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.

APPN Plux Sorsm Trip Setting

(H~tyel of Stor: & Hot Stehddy Mode)

For oparation ih the startup mode while

the resator 10 st low pressure, the APRA

fcram setting of 15 percent of roted power

provides sdejyuste thermal margin between the

the 82ipoint end the safety 1iait, 25 p.r-

€0t of rated. The morgin is edequete to

tccomnddete enticipoted moneuvers azcociated

Wiih pover plant stortup. Effeets of 1~

t5c331ny presucre 8t gero OF low vold era-

t2at are rlhor, cold wate» from sources

toailenle durine ctertup 13 not much colder

;han tha: already in the System, tempera-
ure coefficients~are small con-

trol rod patterns are cmt:'l‘i:d to

be uniform by operating prozedures

back2d up by the rosd %orth minirtizer.:

Or 211 possible sources of reactivity
input, uniform control rod withdrawal

13 the most probabl= cause of signiffe.

cant power rise. Zsczuge the flux

distridbution 2330cileled x1th uniform

rod sithdresals Ggoss not involve high

local pcaks, 2nd because several rods

Pust be moved to ch.nce power by »

significant perceniaze of rated r

the rate of powsr rise 1s very slos, d

Generally, the hea: flux is in near

equilib=ium v ith tre flasion rate. Ia

an 233umed unifora rod withdrawal ap-

proach to the scre:- level, the rate of

Poscr rise is no =are than 5 percent

of £etec Power per =inute, and the

APRS syste= would be more than esdeguate 15

Amendment NO-}*G 75
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2.1.A, PNeutron Flux Trip Setting

2. APRM Flux Scram Trip Setting (Refuel
or_Start _and Hot Standby Mode) (cont d)

to pasure 2 ccran Lelfore the power
could exceed tirsaZcty limit. The 15
pereens A2 scram rom2in9 active une
til the mode 3!tz is pisced in the
RuUX pozition. This nv1%cn occurs when
reactor pressure s greater than 850
paig.

3. JRM4 Flux Screm Trin Setiing

The IRM system concizts of 8 chembers,

% in each of the r=2ctor protection
system logic channels. The 19K 1s a
5-decad2 instrumsnt which covers the
range of poscr lev:l betscen that
covered by the Sii and the APRA. The

5 decodes are broxea cosn into 10 ronges,
eoch being one-halfl of a decode in size.

15a
Amendment No. 75



2.1.A.

3.

Keutron Flux Trip Setting

154 Flux Serem Trip Setiing (cont'a) 2.1.3

The IRH serem trip osetting of-120
givis'ona 13 active in ezch range,of

the 1824. For czomple, iIf the inatru-
m2at were on rance 1, the scram cetting
would be 8 120 divisions for that ranget
1ikewis2s, if the inatrument werc on range
5, the scran xould de 120 division: on
that renge. Thus, 03 the 1NA4 i3 renced
vy to occomodnte the increase in powcr
lavel, the scrom trip setting 1s also
renced up.

The most significant Sources of reacz-
tivity change during the power Iincrecase
arc cuc’to contral roc withdrawel. In
orde= to ensure thet the 14 provided
gdagqunte proteoction againat the aingle
rod sithdraxel erivor, a range of rod
withdresul accidonts w3 snrlyzed.
en2lyc’s Included aterting the cccident
&% verious poxer lovels. The most se-
vere cose invalves an initi2l condition
in which the reactor is Just gubcriticel
t~d the IZ% cyate:m is not y=t on sczle.

This

Ad242%0n2l corgervatiam wes teken in this
en3lysi13 by cssuming that the 11 cnannel
ciosest to the wiithidrawn rod 19 byposaed.

“he tesults of Lhis anslysis 3nos ihot the
reactlor 13 scrarcced and perd poser 11=it=d

2 oue percent ¢f ratel pover, tnul maintaining
M¥CPR above the MCPR fuel cladding integrity
safety limit, Based on the above

aanlycis, the NG provides rotection az21inst
local control rod withdredal errors and con-
sinuos withdrasal of control rody In Le.co~nce
242 Proviuvd busltup protectlon ror the APV,

Amendment No.?f’g* 75
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APRM Rod Block Trip Setting

Reactor power level m2y be varied by
moving contrel rods or by verying i
the recirculztion flo« rate. The APRM
syatem provices a conirol rod block to
prevent qross rod withdrawal -

at conatont recirculztion fiow
rate to protect am3inat aqrossly exceed-
ing the MCPR fuel cladding inteqrity
safety limit, This rod
block trip setting, which is eute-
matically veried with reeirculetion
loop flow ra2te, prevents an Iincrease
in the recactor power lovel to excrs-
alve values due to control rog with-
droxal. 7The rlos verisble trip sctiting
provides substantiel murgin from [fuel
damare, n3sw.ing 3 stepcy-ctate cpora-
tion 2% Yhe nio 3ettinr, over the
entire recirculation flow range. ™1
margin to the Safely Limit incr2dscd 28
the flox decre~zed [>r the apecilied
trip setiing versus flow relaticachip;
therefore the wcrst ca2se HC?A whick
ccuid occur curing sielcy-3tote opord-
tien is 2t 10CE of rated thernel pever
becruae of the APRM rod bdblock trip
seiting. The sclual power disirituiicon
1n2 the zore s catadlished by egpecilied
coatral rcd seguences and 18 ponilored
continruously by the in-core LPRD syctenm,
k3 wita Lhe APRM zcram Lrip sesiing

WLt

the APRM 1o dlock twip Seiting 15 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



h &

Turbino Step Velvo Scron = Tho turdine otop valve
clostre ncran trip saticipates tho pressuro,
r~utron flux and htat flux in=rezso that couvld
resuit frea =mpid elcsud of ‘he turdbine stop
valv:z3, ®ith a seraa Lidvo cetting of 10

percent of valve closure fron full open, the
resuliant incrcase in surface heat flux is
1i=ited such that ECPR rexalna above 'the MCPR

fuel cladding integrity safety limit, even
during the worst case transient that assumes
the turbine bypass is closed.

Cencrazor load Rejection Scranm = The genera=

tor lozd rejection scram is provided to

enticipate the rapid increase in pressure

end ncutioa flux resulting from -

fast closuzz of tho turbine control valves

dus 20 o lozd rejection end subscquent

fatluze of %he byreas; l.e., it prevents

‘¥272 frea becoaing less than the MCPR fuel
cladding Integrity safety limit for this
transient. For the load rejection without
bypass transient from 100% power, the peak
heat flux (and therefore LHGR) increases on
the order of 15% which provides wide margin
to the value cocrresponding to fuel centerline
melting and 1% cladding strain.

Amendment No. .5€, 75
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Isolation Valve Closure = The low pressure isolation
at B850 psig wos provided to give protection against
fost reactor depressurization and. the resulting
rapid cooldown of the vessel. Advantage wos taken
of the acram feature which occurs vhen the main
steam line isolation valves are closcd to provide
for reactor shutdown so that operation at pressures
lower than those specified in the thernal hydraulic
safety limit does not occur, although operation

at o pressuce iower (han §50 psig would not necessarily
constitute on unsale condition.

Reactor_Coolant Low Pressure Initiates Main Steam

Main Steam Line Isolation Valve Closure Scram - The
low pressure isolation of the moin steom lines at
850 psig was provided to give protection against
rapld reactor depressyrization ond the resulting
rapid cooldown of the vessel. Advantage vas token
of the scram feature which occurs when the main
stcam line isolation valves are closed, to provide
for reactor shutdown so that high power operation
at lov reactor pressure does not occur, thus providing
protection f[or the fuel cladding integrity safety
limit. Operation of the reactor st pressures lover

"than 850 psig requires that the reacror wmode switch

be in the startup.position where protection of the

fuel clodding integrity safety limit is provided by

the I high neutron [lux scram. Thus, the combination
of main stecm line low pressure fsolation and isolation
valve closure scram assures the svalilability of

neutron [lux scrom protection over the entire

range of applicability of the fuel cladding integrity
safcty limic. In addition, the isolation valve

closure scrom anticipotes the pressure and flux
transients which occur during normal or inadvertent
{solation valve closure. With the scrrms set at

10Z valve closure,thcre is no appreciable increase
in neutron flux.

18
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SAFETY LIMIT

2.2

——

LIMITING SAFETY SYSTEM SETTING

1.2

REACTOR COGLANT SYSTEM

gpplicnhilitl;

Appliea to limitna on reactor coolant ayatem
preasure.

lnjvctivc:

To establish a limit below which the inte-
grity of the reactor coolant aystem is not
threatened due to an overpressure condition.

Specification:

The reactor coolant sysiem pressure shall not
exceed 1345 paig at any time when irradiated
fuel is present in the reactor vesnel.

Amendment No. 75

2.2

REACTOR COOLANT SYSTEM

Applicability:

Applies to trip settings of the instruments and
devices which are provided to prevent the reactor
nyatem nafety limits from being exceeded.

Ob jective:

To define the level of the process variables at
which automatic protective action is initiated
to prevent the safety limits from being exceeded,

Specification:

A.

Reactur Coolant High Pressure Scram shall be
<1060 psig.

Primary System Safety Valve Nominal Settings
shall be as follows:

valve at 1135 paig*
valves at 1240 psig
valves at 1250 psig
valves at 1260 psig
valves at 1260 psig

NNNN -

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

*Target Rock combination safety/r>lief valve,.

19
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1n

The resctor coolent system integrity fe an {mpor-
tant barrier 1o the prevention of untontrolled re-
lease of fission products. It fe essential that the
integrity of this bystea be protected by establishing
& pressure limi2 to be obeerved for sil operating
conditions and vhenever there fs irrediated fuel tn
the resctor wessel,

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 psiq value is derived from
the design pressures of the reactor pressel vessel
and coolant system piping. The respective design
pressures are 1250 psig at 575F and 1175 psig at
560PF. The pressure safety limit was chosen as

the lower of the pressure transients pemitted by
the applicable design codes: ASME Boiler and
Pressure Vessel Code, Section Il for the pressure
vessel and USASI Code for the reactor cnolant system
piping. The ASME Boiler and Pressel wssel (nde
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 (1208 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 choser relative
to the reactor vessel design pressure.
Demonstrating compliance of the peak

vessel pressure with the ASME overpressure
protection limit (1375psig) assures
compliance of the suction piping with

the USASI 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 prdtection against
failure at the safety pressure limit of

1375 psig. The vessel has been designed

for a general membrane stress no greater

Amendment No.§5: 75

than 26,700 psi at an internal p.cssure

of 1250 psig: this is a factor of 1.5
below the yield strength of 40,100 psi
at 575°F. 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
1160psig (?). 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 sized

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

for th2 relief valves during the
postulated full closure of all MSIV's
without direct (valve position switch)
scram. Credit is taken for the neutronr
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
1 "§meittaé£"t?-lb§7scill Report g
S0: ation

s Ng?sgsnSupole-entpg."




1.2

In cowpliance with Section III of the ASME Conde, the
salrty valvee gust be ect to open at no higher then
1031 of design pressure, and they wuat linit the
reactor pressure 1o no wore then 110X of denign
prensure. Roth the neutzon [luXecras end salety
velve sctuation are vequired to preveant overpree-
surizing the gcactor presaure veovel and thus
exceeding the pressure enlfety limit, The pressure
scram io available as a backup prntection

to the direct valve position trip scrams
and the high flux scram.

If the high flux scram
were to fail, a high pressurc scraa 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 is not exceeded.

DPR-19
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4.1 Lpmtne CCIDITION FOR OPZRATION

4.] SURVEILLANCE REQUIRCMENT

* 3.1 RrActoR PROTECTION SYSTEL

: !rzllcnbllltzl

Appites to the tnstruncntation m.d
atsociated devices which initiate @
teactot scra=.

SEUggtlvol

fo sasure the eparsbility of the
teactor protection systed.

Eneeiflcation?

h. Tha setpoints, nintcun ausber of trip
sratess, = mlnfs=s nu-ber of instrxu=
pent chasnela thal =vat be cperadle

for each pocition of the reactor mode
sslteh shajl be o3 elven 1a Teble 3.1.1.
The system response times from the

B.

opening of the senso
and including the oKening of the tri
actuator contacts s

milliseconds.
1f during operation, the maximum

fraction of limiting power density
for fuel fabricated by GE
fraction of rated power when op
above 25% rated thermal power, either:

a.

The APRM scram and rod bdck settings
shall be reduced to the values given
by the equations in Specifications
2.1.A.1 and 2.1.B. This may be ac-
complished by increasing APRM gains
as described therein.

Amendment No. 75

r contact up to

all not exceed 5

cxceeds the
erating

£.1 REACTOX PROTECTION SYSTPM 4

ppoliczbillity?

Applics to the surveillance of the instrumca~
tatisn and assoclated dovices which initiste
rcactor scram.

- Obtrctive:

To specily the type and frequency of .
survelllance to be spplicd to the protection
{nstrurentotion.

Spccificatlon:

A. Inatrueentetion systews shall be
functlonally tested and caliborated as
tndicaied in Tadbles 4.1.1 and 4.1.2,
respectively. .

P. Daily during reactor power dperailon above
. 257 rated thermal power, the core power
distribution shall be checked for:

1. Maximum fraction of limiting power
density for fuel fabricated by GE
(MFLPD) and compared with the fraction
of rated power (FRP).

2. For compliance with assumptions of the
Fuel Desipn Analysis of overpower

conditions for fuel fabricated by ENC.

22
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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.

Amendment No. 75
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TADLE 3.1.1 . _ DPR-19

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

1
Modes In Which Functlon
Minlmum Number Must Be Operable.
of Operable Inst,
Chanpels per Trip ; Startup/lot
(1) System Trip Function Trip Level Selting Nefuel (7) Standby
Mode Switch in Shutdown X - X
Manual Seram : X X
1R : |
- High Flux <120/125 of Full
Scale X X X(5) A
3 Inoperalive N X X X(5) A |
’ :
APRM :
2 High Flux = Specilication 2. 1.A.) X . X(9) X AorD .‘
2 inoperative - ’ X X(9) X Aor b "
2 Duwnscale 25/125 of Full Scale X(12) X(12) X(13) |  AorB ;
. 2 High Flux Specification x X xX(14 A
(15% scram) : - iy 0 P :
: ; I
2 Migh Reactor Pressure <1060 paig x(11) X . . I
2 High Drywell Pressure €2 palg . X(8), (10) | X(8), (10) %(10) A : i ‘
g 2 Reactor Low Water Level 21 Inch*** x . X X A | ‘
2 High Water Level In Scram . i ! ; |
Discharge Tank <50 gallons X(2) X X A S
Turbine Condenser Low Vacuum| 223 in. Hg Vacuum X(3) X(3) . 2 .AorC ;
] ey Main Stonmliho"ig)u llmllatloﬁj <3 X Full ;
. \ Power Dackground X(3) X(3) X (15] AercC i
1 (6) Maln Stcamline Isolation : :
Valve Closure <1U% Valve Closure X3 X3 - X AorC o ’
Generator Load Nejection pician 4 3 X X X4 AorC
Turbine Stop Valve Closure <10% Valve Closure X(4) X(1) X(4) AorC
. 2 Turbine Control- Greater than or| . i | x% A or C
Loass of control’ equal to 900 ' ’
oil pressure psig’

Sadaet T 3L P os !
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The control rod drive seram svstem 1s deslened so
ot ali ol the water which is discharged from the
reactar v 2 scram can be accommudaled in the
discharge pipimg. A pavt of this piping 15 an tn-
strament volume tu=tube In the piping) which accom-
tdates in eacess of S0 gallons of water and is the
Yo pesizztin the plping.  No credit was taken lor

s valume in the destan of the discharge piping a2
ceeeerns the amount of water which must be accom-
mentated durie a seram, During normal eperation
e Cinclinr e volume is cmply ; however, should it
Bl vath water . the waler discharped to the piping
free the reactor could not he accommaodated which.
veald result i slow sceramm Umes or partial or no
contyvel red insertivm,
level switchies have been provided In the instrument
veldume which abaerm and s¢ram the reactor when

the volume of water reaches 30 zallons,  As indi-
cated abeve, there is sullicient volume In the piping
to accammudate the scram without Impalrment of

the scram imes or amount of insertion of the cuntrol
vedss Thas fuection shuts the reactor down while
sullicient volume remains (o accommodalte the vis-
charged water and precludes the situstion In which.
.3 seram would be reguived bul not bé able o per-
fovm its function adeguately,

Foers of condenser vacnum occurs when the cun-
Coaser €an oo lenger ladie the heat inpul,  1oss
ol condenser vacaum initiates a closwre of the tur-
Lices stope valves and turbine by pass valves which
chiminates e heat ingat to the condenser.  Closure
ol the Wwibine stop aml bypass valves caiuses a pros-
sure transienl, nevlrven Hox rise, aml an increase
fn surtace heat flux,  To prevenl the clad safely
Hivwl Trom Leiwe excecded if this vecurs, a reactor
scram ucenrs on turbine stop valve clusure.  The
birbine stop valve closure seram funclion alone is
“adeguate W prevent the clad salety limit from being
excecded in the event of o turbine trip {ransient
with brpass clusure.  Nel, Section 4.4.3 SAIL. The
cundenser low vacuum scram is a b:-cl.--up to the

Amendment Mo, g7 1, 75

To preciude this ocenrrence, |

ik
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stop valve clusure scram nand causes 3 scram
Lelore the stop vaives are clused and thus Uie re-
sulting transient Is less severe. Scram occurs at
207 M vacuum, stop valve closure eccurs at

207 My vacuum and bypass closure al 7%l
Vacuum.

High radiation levels In the main steam!ine tunne]l above that
due Lo the normal nitrogen and oxygen radloactivity is an
indication of leaking fuel. A scram is initiated wheneve

such radlatlon level excerds 3 times full power background for
all condition except for greater than 20X power with hydioqgen
belng Injected during which the Main Steam Line trip setting Is
less than or equal to 3 times full power background with hydrogen
addition (see note 15). The purpose of this scram is to reduce
the source of such radiation to the extent necessary to prevent
excessive turbine contaminat fon. Discharge of excessive amounts
of radioactivity to the site environs is prevented by the alr
ejector off-gas monitors which cause an isolation of the maln

condensor off-gas line provided the limit specified in Specificat ton
3.8 is exceeded.

The maln steamline Isuiation valve closure seram
Is =el to scram when the isolation valves are 105
closcd from full upen.  This scram anticipates the
pressure and flux transiemt, which would veeur
when the valves close. Dy scramming ot this sct-
Ling the resultant transient is Insignificant,

A réactor made switeh Is provided which acluales
or bypasses the varvious scram funclivns appropriale
to the particular plantoperating status, Nel. tae-
tion 5. 7. 1.2 SAR,
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a ball scram and rod hlock condition. Thus,
If the ealibration were performed durlng oper-
ation, Mux shaping would not be pussible.
Bascd on experience at other generating
stattons, deill of instruments, such as those
i the Plow Biasing Nework, I8 not stpnilicant
and thevelore, 1o avoid spurious scrams, a
cabibvation frequency of cach refucling oulage
Is establizhed.

Group () devices are active only during a
ehven purtion of the operational cycle. For
example, the TIIM s active during startop and
inactive during full-power operation.  Thus,
the enly test that Is meaninglul Is the one per-
formed Just prior o shutdown or startup; .e.,
the tests that are performed just prior to use
of the Instrument,

Calibration frequeney of the Instrument chan-
nel s divided Into two groups. These are as
follows:

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

2.  Vacuum lube or semiconductor devices
and deiectors that driflt or los
scasitlvitly., !

Experience with passive type instruments In
Commmnwealth Edison generating stations and
substations indicates that the specilicd ealibra-
lions arve adequate.  For those devices which
cmploy mplifiers, clc., d-iit specilications
cail for «riit to bo less than 0. 1% /monih: i.e.,
in the peried ef a month a deift of .15 would
occur amd thus prouviding for adequale margzin.

For the APRJ system driit of clcctronlb
apparatus s not the only consideration In de-
tcrmining a ealibration frequency. Change In
power distribution and luss of chamber sensi-
tivity dictate a ealibration cvery seven days,
Calibration on this freguency assures plant
operation al or helow thermal Timits,

A comparvisen of Tables 1. 1.1 and 4.1.2 :
indicates thal six instraiment channels have not
heen ncluded in the Latter Table, These are:
Mode Switch in Shatdgomn, Macwal Scram, High
Waler Level in Sevam ischarge Tank, Main
Steam Line 1solation Valve Closure, Generalor
Load Hejection, and Terhine Stop Valve
Closure. Al of the devices or sensurs assocl-
ated with these seram Tunctions are stmple
on-ofl swilches and, hence, caliwation is not
applicable, L.e., the switch s cither vn or,
ull. Further, these switches are movnted
solidly to the device and have a very low
probability of moving, ¢.x. the switches in

the seram discharge volume tank, asced on
the ahove, "no callbration Is reguived for these
8ix Instrument channcls.

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
criteria for overpower conditions.

34
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3.2 LIMITING CONDITION FOR OPERATION

4.2 SURVEILLANCE REQUIREMENT

C. Control Rod Block Actuation

The limiting conditions of operation for
the instrumentation that initiates control
rod block are given in Table 3.2. 3.

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 operablel

D. Steam Jet-Air Ejector Off 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
trig 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 jek-air ejector
isolation valves shall not
exceed 15 minutes.

Amendment No. 75
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3.2 LIMITING CONDITION FOR OPERATION

4.2 SURVEILLANCE REQUIREMENT

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.

Amendment No. 75
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TADLE

0.2.1

INSTRUMENTATION THAT INITIATES PRIMANRY CONTAINMENT ISOLATION FUNCTIONS

Minlmum Mo. of
Operable Inat,
Channcls per

Actioa (3)

I'rip System (1) Instruments - Trip Level Setling
2 Neaclor Low Waler >144"abore top of active fuel * A
2 Neaclor Low Low Water .2 D47above lop of aclive fuel * A
2 High drywell pressure £2 psig rated (4), (5) A
2 (2) High Flow Maln Sleam line €1207 ol rated aleam flpw n
2004 In cach Iigh Temperature Mala Stexm Line
ol 4 scts Tunnel 1 f200°F D
2 High Radiation Maln Steam Line $3limes full power backgrourjd
l Tunnel (6) (see note 7) D
| 2 Low Pressure Maln Sieamline ] 7050 palg B
. ligh Flow Isolation Condenser Line
1 Sicamline Side ! €20 pal dUT. on steamline side c
1 Condensate Neturn Side 32" water dlif, on condensate
elurn side c
2 High Flow IIPCI Steam Line 150" waler D
4 High Temperature HPCI Steam Line ' ¥
Arca $200°F D

Noteg:

I Viamever pelmesy conlalnmaent Inteprliy ls reguired, there sh

sicamline which only need ba srailabile ln the HUN position,

v Ter ench steamilne,
3. Action: I thae fiest nhm.mhbﬂ for one of Lhe Lilp systerns, Ihal Blp aystem shall be Uipped. .
*Top of activae fuel is dofined as 360" above vessol rero for all water levels nood
in the LOCA Analysis (See Dases 3.2).

Amendment No. W3 27 75
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TADLE 3.2.1 (comt) - .

7. .

17 the Nest column cannci be sant for both telp systems, the spprojriate sctions lsled below shall be lakent
A. Inltisls an orderly shutdown and have reactor In cold shutdonn condition’ln 24 hours,
D, Inltisie an sréerly load reduction aad have reactor In Hot S1andby within 8 hour,
C. Close volatlon valves In lsolatlon condenser oﬁhm, ’
. D. C_.c bolatlon valves In HPCT subsystem,
Meed not be operable when primary contslnment Inteqaity s not required.

»

- May be bypancd when necemary durlng puiging for contalnment Inerting and delnening,

A alarm setting of 1.5 tines nomaal background
at rated pover shall be established to alert

the operator to abnormal radlation leveln in the
ptimary coolant,

Due to addition of hydrogen to the primary coolant, the Main Steam Line Radiation monitor
setting will be less than or eqal to 3 times full power background without hydrogen addition
for all conditions except for greater than 20% power wilh hydrogen being injected during
which the Maln Steam Line Radiation trip setting will be less than or equal to 3 times full
power background with hydrogen addition. Required changes In Main Steam Line Radiation
Monitor trip setting will be made withln 24 hrs. except during controlled rower descenslions
at which time the setpoint change will be made prior to going below 20% power. If due to a
recirculation pump trip or other unanticipated power reduction event the reactor is below 20%
power without the setpoint change, control rod motion will be suspended untll the necessary

trip setpoint adjustment 1s made.

39
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INSTRUMENTATION TUAT INITIATES ROD nwcz
Table J. 2 3
© Finimus Kol of . .
Coz=zgble Inat. :
Crann2ls Per - ;
ozin Systen(l) Instrumcnt Trio fa_v_s'! Sarting

"2(5)

2(5) (G)
1

.
.

A2 upscnle (1o blas) (7)

AP upscale (refuel end atart\mﬂlol:
Stanadby rodz)

APrm dwnscalo .(1)
*Rod block monitor uprcule (f1ow bfas) (7) f
Rod block monitor dowascale (7)
,ll!.‘l'llc:mséc}c (3)

I upsc'ulo' '

IRM dct-ctor not Iullr l.nzuted in
the cors

sl dctcctpr not in otactup position

srt unscale
Scram Discharge Volume Water Level - High

Amendment Mo. 67, 75

o s

wiep A2 |

: <12/125 full ccale

23/125 full scaly

0.65 wn + us (2,|

25/125 2011 scele .

2.5/135 full scala
£108/125 full.scalg

4) .
4.10% ccunts/scc

25 gal.
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TABLE .2.3 (Conmt.) ™
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NOTES:

1, For the Startup/liot 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 .
detector not fully inserted in the core nced 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
power 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 is one instrument channel for one trip system. .

2. Wp percent of drive flow required to produce a rated core flow ol.Qﬂ.NlbI-.

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

4. This function may be bypassed when the count rate is >100 cpe.
5. One of the four SRM inputs may be bypassed.

T This SRM function may be bypassed in the higher IRM ranges when the IRM upscale rod block is operable.

‘7. Not required while performing low power physics tests at atmospheric pressure during or after refueling at
power levels not to exceed 5 MW{t).

Amendment No. &7, 75
42a




Amendment No. 58, 75

Bases:

P

3.2 In addition to reactor protection Instrumentation

which Initiates a reactor scram, protective Instru-
mentation has been provided which initiates action

to mitigate the conscquences of accidents which are
beyond the opcrators ability to control, or lermi-
pales operalor crrors before they resull in serious
consequences. This set of Specilications provides
tihe limiting conditions of opcration for the primary
sysiem isolation function, Initlation of the emer-
gency core cooling system, control rod block amd
standby gas treatment systems. The ohjectives of
the specilications are (i) to assure the clifectivencss
of the protective instrumentation when required by
preserving Iis capability to tolerate a single lailure
.ol any component of such sysicms cven during peri=
ols when portions of such systems are oul of service
for maintenance, and (il) to prescribe the trip set-
tings required to assure adequate perforn:ance.
When necessary, onc channel may be made inoper=
able for bricfl Intervals le conduct reyuired functional
tests amd calibrations.

Some of the sellings on the instrumentation that
tnitlates or contruls core and containment cooling
have tolerances explicitly stalcd where the high and
Jow values are hoth critical and may kave a substan-
tial cllcct on safety. It should be noted that the set-
points of other Instrumertation, where only the high
or low exi of the sclting has a direct hearing on
salety, are choeen at a level away from the normal
operating range to prevent inadvertent actuation of
the calaty rystem involved and exposure to abnormal
siluatioas,

Isolation valves are installied In those lines that
penetrate the primary containment and must be
isolated during a loss of coolant pccident so that the
radiztion dose limits arc not exceeded during an
aczident condition. Actualicn of these valves iy
Initiated by protective lnstrumentation shown In

DPR-19

Table 3.2.1 which scnsea the conditions for which
Isolation Is required. Such Instrumentation must be
avallable whenever primary contaimnent integrity

Is required. The objective is to isolate the primary
containment so that the guidelines of 10 CFR 100 are
nol excecded during an accldent,

The Instrumentation which initiates primary sysliem
isolstion is connected in a dual bus arr:=gement,
Thus, the discussion given in the bases for Specifi-
catlon 3.1 is applicable here.

Tha lew-rescior weter Javel (nstresentation is set e trip a0
Snches on the level Instrement (top of sctive fuel 1o Sclinnd o
be 160 Inches shove vessel sere) ond after slloving fer the full
power pressere diep Scress the steem Scger the low lewel teip ie
st 304 Imches shove vousel sere, ot 144 Inches shave the tep -t
sctive fwel. Betewfit 88 fuel has oa sctive fuel longth .0
Inches longer then sstlier feel desigme, Rowever, presest telp
setpoints weee wied In the LOCA anriysese

This teip Initistes closwrs of Crovp ¥ and ) primery comaiwwat
Lsolation velves but dove et Qrip the reciseviotion puspe (refor-
ence SAR Section 1.7 00, Fer o trip setting of 304 lnches shove
wessal rese (144 inches shove tep of sctive fesl) ond ® 40 second

valve closwis time, the valves will be clesed befere periorstion o

the cladding scewrs sven for the menlmen “cosks the setting o
thereiore sdequate,

The low low rescter Jovel lnstrwsestation lo oot to teip vhen sese-
tor weter level fo 444 inches sbeve vesonl sere (with top of sctive

fuel Sclined as MO inches shove vessel sere, =39 inches fe 8¢
Inches shove the tep of sctive fwsl),
This

trip initiates closure of Group | primary containment
Isolation valves, Rel. Scction 7.7.2.2 SAR, and also
asclivates the ECC subsystems, starls the emergency
dirsel zenerator amd trips the recirculation pumps.
This trip seiting level was chesen to be Eigh enovgh
to prevent spurious operation bul low encugh to ial-
tiate ECCS operation and primary system isolation
8o that no meliing of tae Iael cladding wili ocevr and
50 that post accident ceoling can be accomplished
and the guidelines of 10 CFR 198 will not be violated,
For the complete civcam ferential break of a 2d-inch
recivenlation liee amd with the trip selting given
rhove, ECCS initiation amd primary sys'em Isolation
are Initlated in time to mect the above eriteria,
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The instrumentation also covers the full range or spectrum Temperature monitoring instrumentation is provided in the
of breaks and meets the above criteria. main steamline tunnel !o detect leaks in this area. Trips are
provided on this instrumentation and when exceeded cause

closure of Group 1 isolation valves. Its setting of 200°F

This high drywell pressure instrumentation is a back-up is low enough to detect leaks of the order of 5 to 10 gpm;

to the water level instrumentation and in addition to thus, it is capable of covering the entire spectrum uf breaks.
initiating ECCS it causes isolation of Group 2 isolation For large breaks, it is a back-up to high steam flow instrumen-

valves. For the breaks discussed above, this instrumen- tation discussed above, and for small breaks with the resultant
tation will initiate ECCS operation at about the same small release of radiocactivity, gives isolation before the

time as the low low water level instrumentation; thus the guidelines of 10 CFR 100 are exceeded.
results given above are applicable here also. Group 2 '
isolation valves include the drywell vent, purge, and sump
isolation valves. High drywell pressure activates only High radiation monitors in the main steamline tunnel have been
Lhese valves because high drywell pressure could occur as provided to detect gross fuel failure. This instrumentation
the result of non-safety related causes such as not purging causes closure of Group 1 valves, the only valves required to
the drywell air during start-up. Total system isolation close for this accident. With the established setting of 3
is not desirabie for these conditions and only the times full power background for all conditions except for
valves in Group 2 are required to close. The low low greater than 20% power with hydrogen being injected during
water level instrumentation initiates protection for the which the Main Steamline trip setting is less than or equal to
full spectrum of loss of coolant accidents and causes a 3 times full power background with hydrogen addition, and main
- trip of Group 1 primary system isolation valves. steamline isolation valve closure, fission product release is
. limited so that 10 CFR 100 guidelines are not exceeded for this
accident. Ref. Section 14.2.1.7 SAR. The performance of the

Venturis are provided in the main steamlines as a means process radiation monitoring system relative to detecting fuel

, of wmeasuring steam flow and also limiting the loss of leakage shall be evaluated during the first five years of
mass inventory from the vessel during a steamline break operation. The conclusions of this evaluation will be reported
accident.  In addition to monitoring steam flow instru- to the Atomic Energy Commission. .

wentat ion is provided which causes a trip of Group 1
“isolation valves. The primary function of the instrumen- Pressure instrumentation is provided which trips when main

“tation is to detect a break in the main steamline outside steamline pressure drops below 850 psig. A trip of this g
the drywell, thus only Group 1 valves are closed. For instrumentation results in closure of Group 1 isolation valves.
the worst case accident, main steamline break outside the In the "Refuel™ and "Startup/Hot Standby" mode this trip
drywell, this trip setting of 120% of rated steam flow function is bypassed. This function is provided to pro-

in conjunction with the flow limiters and main steamline
" valve closure, limit the mass inventory loss such that fuel
S ool wcovered, fuel temperatures remain less than 150000
-~ and release of radioactivity of to the environs is well
below 10 CFR 100 guidelines. Ref. Sections 14.2.3.9 and

14.2.5.10 SAR.

Anendnent No. A, 75 A 47



DPR-19

3.3 LIMITING CONDITION FOR OPERATION

4.3 SURVETLLANCE REQUIREMENTS

C.

Scram Inserticn 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 greater than:

% Inserted From
Fully Withdrawn

Avg. Scram Insertion
Times (sec)

5 0.375
20 0.900
S0 2.00
920 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:

Avg. Scram Insertion
Tines (sec)

% Inserted From
Fully Withdrawn

S 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.

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 mcasured without

reliance on the control rod drive pumps.

At 16 week intervals, S0% of the control rod
drives shall be tested as in 4.3.C.1 so that
every 32 weeks all of the control rods shall
have been tested. Whencver 50% of the control
rod drives have been scram tested, #n 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. }7, 75
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Indicative of a generlc contrul rod drive
ptoblem and the reasctor will be shutdown,
Aleo, If demags within Lhe control rod
drive muchsnlem and, In particular, cracke
In drive Internsl housings, cannot be ruled
cut, Lhen @ genarlc problem affecting o
nusber of drivee cennotl be ruled out, Clr-
cumferentlal crache vesulting from etress
sesloted Intergronuler corroslon have

.occurrad In the collet houring of drives at

sevaral BNR'e. This type of cracking could

occur In & nusber of drives and If the

cracke propagated until scverance of the 1.
collet houslung occurred, screm could be pre-

venied In the affected rode. Limiting the

peried of operstion with a potentially

savared collet houslug and requiring in-

" ereasud survelllance after detecting one stuck

3,

tod will assure thet the reactor will nut be
oparsied with & lerge nuebar of rode with
falled collat housinge.

The eparablliity of the scrom dlecharge

volume vuent and draln valves asseurce the
proper venting and deslning of the volume,

T ‘4 ensures that weier sccumulat lon does

wei occur vhich would cevnse an carly termina-
tion of control rod movement during & full
cora scram. These specillcations provide for
the perlodic verification that the valves are
open end for lesting of these valves under
scector ecvom conditions during each Re-
fueling Outagae.

D, Contrel Red Withdrewal

Control rod dropout accidents as‘discussed in Ref-
erence KN-NF-B0-19, Val. 1, can lead to significant core
damage, If coupling integrity le maintained,

the poselblilty of a vud dropout sccldent le
sliminated, The overtravel position [eature

DPRr-19, Amendment No. 67, 75

. . -

provides a positive check as only wacoupled
drives may veach this position. MNewtren in-
stromental lon sesponse to rod movement pro-
vidas a verification that the rod la felleving
Ite drive. Abssnce of such respones te drive
movement would provide couse for suspecting @
rod to be uncoupled and stuck, Restricting re-

‘coupling verifications to pover levels sbeve

201 provides assurance that & rod drop during

e recoupling verification would net.reswit in &
rod drop accident . = ’
The control rod housing suppert restricts the -
outward movement of & control rod te lase then

3 inches In the extremsly rewote event of & -
housing fellura. The samownt of reactivity which
could be sdded by this smell amount of rod with-
draval, viiich ls less then & normal single with-
draval lncrement, will not contributa te any
demage to the primary coolant system. The design
basie o glven In Bection 6.6.1 of the BAR, end
the design avalustion le given in Bection 6.4.).
This support le mot ixquired I the rascter
coolant system lo ot simospheric presevre sinee
thera would then be wo driving force te rapidiy
aject a drive housing.’ Additionally, the support
le not requived LI all contrel rode are fully 1=~
serted, and I{ an adequats shuldown mergin with ene
control rod withdrawvn heae been demonetreted since
the reactor would remaln swbcritical aven In the
event of complete ajection of the strempest som~
trol 10d., '

Control rod withdrawal end insertion sequesces

sre cstabllished to sssure that the mexisuam ln-
sequence Individual control rod or contrel red
scquences which are withdrawn could mnot be werth
snough to cause the rod drop sccident design limit of
200 cal/gm 0 be exceeded If they were to drop out of
the core In the manner defined for the Rod Drop Accident,
These sequences are developed prior to initial . _ ..
operat lon . .
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of the unit following any refueling outage
and the requirement that an operator follow
these sequences is backed up by the opera-
tion of the RWM or a second qualified
station employee. These sequences are
developed to limit reactivity worths of
control rodes and, together with the integral

‘rod velocity limiters and the action of the

control rod drive system, limit potential re-
activity insertion such that the results of

s control rod drop accident will not exceed

a maximum fuel energy content of 280 cal/gm.
The peak fuel enthalpy of 280 cal/gm is below
the energy content, 425 cal/gm, st which rapid .
fuel dispersal and primary system damage have

been found to occur based on experimental dats

“as le diecussad in Referencae 1.

The snalysis of the control rod drop sccldent
was originally presented in Sections 7.9.3,

14.2.1.2 and 14.2,1.4 of the Safety Analysis

Report. Improvements in acalytical capability
have ailowed a more refined analysis of the
control rod drop accident. .

Amendment No./§9, 97. 75
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Bases(cont'd)

Parametric Control Rod Drop Accldent analysen
have shown that for wide ranpes of key reactor
parameters (which envelape the operat ing ranges
of these varlablea), the fuel enthalpy rine
during a postulated control rod drop accldent
remalne conslderably lower than the 280 cal/pym
limit. For euch operating cycle, cycle-aspecille
parameters such asw manlmum control rod worth,
Doppler coeffliclent ¢ffect lve delayed newt ron
fraction and maximum four-bundle local peaking
factor are compared with the results of the
parametric analyscs to determine the peak fuel
rod enthalpy rise. This value Is then compared
agalnat the Technlcal Speciflication 1imit

of 280 cal/gm Lo demonst rat e compliance for
each operating cycle. If cycle speciile values
of the above parameters are outside the range
avaumed In Lhe paramctric analyses, an extenslon
of the analysls or a cycle apecifile analynis
may be required. Conacrevatism present In the
analyals, results of the parametric studivs,
and a detailed description of the met hodo jogy
for performing the Control Rod Drop Accident
analysis are provided in 1eference KN-NF-HU-19,
Volume | (Supplements | and 2).

\

Amendment No. /9
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A
\,_}A‘ ®
operazor with a visual indication of ncutron
level. This is needed for knowledgeable and
efffctent reactor startup at low ncutron level.
The conseguences of reactivity accldents are
fractions of the initial ncutron flux. The
reqeizerent of at lecst 3 couats per second
2ssvres that any traasient, should it occur6
beplns at or above the inltial value of 10™
of razed pcuer vsed in the analyses of transients
from cold conditions,  One operable SR channel
would be adequate to monitor the zpproach to
crizdenlity using homogencous patterns of |
scattered control rod vithdrawal, A oinimum
of t:o operchle SAN's are provided as an added
concervatinm,

The Rod Block Monitor (RGM) is designed to auto-
maticslly prevent fuel damage in the event of
errorcous rod withdrawal from locations of high
pover density during high power level operation.

Tvo channels are provided and one of these may be
bypested [rom the console for maintenmance and/or
testing. Tripping of one of the channels will block
erroncous rod withdraval soon enough to prevent fuel
damage. This system backs up the operator who with-
draws rods according to a written sequence. The
specificd restrictions with one channel out of
coxrviro conservatlively assure that fuel damape

will rot ozcur due to rod withdrawal errors when

‘this condition exists. Anendments 17/18 and 19/20

present tie results of an evaluation of a rod block’
ronitor fallure. Theue amendments show that during
reaclier operation with certain limiting control

rou natterrs, the withdrawal of a designated single

cnitrol rod eould resnlt in one or more fuel rods
with MCP?R3 le.3 then the FCPR fucl cladding

Iinteqrity salecy limit, During use of such

pattedis, 1C 1S Judjeed that testing of the RBM

systern: prior to withdrawal of such rods to assure
its ejerability will assure that imprpper with-
Jrawal does not occur. It is the rcngonsibllity
of the Luclear Eunglacer to identify these limiting
patterns axd the designated rods elther when the
patterns zre initially established or as they
develop due to the occurrence of inoperable control
rods in other than limiting patterns.

DPR-19, Amendment No./SG; 75
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 prcvent violation of the
MCPR Fuel Cladding Integrity Safety Limit
and thereby avoid fuel damage. The analyses
demonstrate that if the reactor is operated
within the limitations set in Specification
2.5.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 transienrs,
290 milliseconds are allowed between a neutron
sensor reaching the scram poini 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~3 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
performarce. Observed vlant data were used
to determine the averare 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

failing outside the statistical population
defining the nominal performancz is

less than the allowable number of inoper-
able control rod drives. 1If 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 apprgximate a normal
distribution about the mean uhich tends to become

skewed toward longer scram times as operating

time is accumulated. The probability of . dr’.e

not exceeding the mean 907 insertion time by
N.75 seecond is oreater than N _999 for a
normal distribution.

DPR-19

Amendment No. 75



DPR-19

Control Rod Accumulators

The basis for this specification was not des-
cribed in the SAR and, thercfore, is presented
in ils entirety. Requiring no more than one
inoperable accumulator in any nine-rod square
array is based on a series of XY PDQ-4 quarler
core calculations of a cold, clean core. The
worst case in a nine-rod withdrawal sequence
resulted in a keff <1.0 - other repeating rod
scquences with more rods withdrawn resulted
inkeogr > 1.0, At reactor pressures in excess
of 300 psig, even those control rods with in-
operable accumulators will be able to meet re-
quired scram insertion times due to the action
of reactor pressure. In additien, they may be
normally inserted using the control-rod-drive
hydraulic system. Procedural control will
assure that control rods with inoperable accu-
mulators will be spaced in a snc-in-nine array
rather than grouped together.

Reactivity Anomalies ‘

During each fuel cycle excess operating reac-

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

is burned. The magnitude of this excess
reactivity may be Inferred from the critical
rod configuration. As fuel burnup progresses,
anomaivus behavior in the excess reactlvity
may be detected by comparison of the crit-
ical rod paltern 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 [requent reac’'vity comparisons.
Requiring a reactivity comparison at the
specilied frequency assures that a compari-
son will be made before the core reactivity
change exceceds 1% AK. Deviations in core .-
reactivity greater than 1% AK are not ex-
pected and require thorough evaluation.

One percent reactivity limit Is considered
sale since an insertion of the reactivity into
the core would not lead to transients exceed-
Ing design conditions of the reactor system.

Economic Generation Control System

Operation of the facility with the Economic

Generation Control S{lte- with automatic :
flow control is limited to the range of 65-

100% of rated core flow. 1In this flow range
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
Control System preciude rates of change
greater than approximately 4 Mwe/sec.

When the Economic Generation Control System |
is in operation, this fact will be indicated
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.

Amendment No. 75 65
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3.5 LIMITING CONDITION FOR OPERATION

4.5 SURVEILLANCE REQUIREMENT

D. Automatic Pressure Rolfiof Subsystems

Except as specified In 3.5.D.2 and 3 below,
the Automatic Pressuro Rellef Subsystem

" shall be operable whenever tho reactor

pressure ia greater than 90 psig and irradlated
fuel 13 In the reactor vessel.

From and after the date that one of the

filva relief valves :bfithe automatic pressure
relief subsysteam {s rade or found to be
inoperablo when the rcactor is pressurized

aboye 90 psig with irradiated fuzl in the
redctor vassel, reactor operation is permissible
only durlng the succeeding scven days unless
repalrs are made and provided that during such
time the NIPC1 Subsystem is operuble.

Fron and cfter the date that more than one
of filve.rclief valves of the outemetic
nressure relief 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 peralssible only curing the succeceding 24
hours unless rcpalrs arc made and provided

that during such time the HPCI Subsystem
i3 operadle.

Amendment No. 75

Survelllance of the Automatic Pressure
Rellef Subsystem shall be performed as
follows:

During each opersting cycle the following
shall be performed:

4. A simulated sutomatic initiation
which opens all pilot valvss, and

b. With the reactor st pressure each
rcllef valve shall be manually opened.
Reliefl valve opening shall be verified by
« compensating turbine bypses volve or
control valve closure,

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

21. When it is determined that one relief valve

of the automatic pressure relief subsystea
is inoperable, the IIPCI shall be dcmonstrated
to be operable immediately and weekly thereaftm

When it is determined that more than one

crelief valve of the automatic pressure relief
subsysten is inoperable, the HPCI subsystem
shall be demonstrated to be opcrable immediatel)

DPR~19

78



DPR-19

3.% LIMITING CONDITION FOR OPERATION

O-

4.5 SURVEILLANCE REQUIREMENT

I. Aversge Planar LHGR

purine steady state power operation, the
Avevapge Planar Linear Heat Generation Rate
(APLHGR) of all the rods in any fucl assem=-
bly, as a function of average planar exposu
‘ for G.E. fuel and average bundle exposure
for Exxon fuel at
any axial locatior, shall not exceed the
mexinum average planar LIGR shown in
Figuro 3.5-1. If at any time during
operation it is determinod by normal sur-
voillance that tho limiting value for
APLIICR is being exceednd, action shall be
initinted within 15 minutos to restore
oparation to within tho prescribed limits.
1f the APLIGR in not roturned to within
tha prescribod limits within two (2)
hours, tho rezctor shall bo brought to
tho Cold Shutdown condition within 36
hours. Surveillance and corresponding
action phall continue until roactor opera-
tion io within the prescribed limits.

|

Avoraqe_Planar Linoa: ilcat_Generation

Rate (APLIGR)

The APLIIGR for each type of fuel as a

function of average planar exposure for G.E. fuel
and average bundle exposure for Exxon fuel shall
be determined daily during reactor operation at

> 25% rated thermal power.




DPR~-19

3.5 LIMITING CONDITION FOR OPERATION " 4.5 SURVEILLANCE REQUIREMENT

F P
3.5.J LOCAL LHGR J. Linear Heut Generation Rate (LHGR)
During steady state power opcrat{nn, the The LHGR shall be checked daily during
linear heat generation rate (LHGR) of reactor operation at Z 257 rated thermal
any rod in any fuel assembly fabr’ :ated by power .

GE at any axial location shall not exceed
the design value of 13.4 kw/ft.

I1f 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. If the
LI'GR is not returned to within the
" prescribed limits within two (2) hours,
the reactor shall be brought to the Cold
Shutdown conditien within 36 hours. Sur-
veillance and corresponding action shall
continue until reactor operation is within
the prescribed limits

Amendment No. 75
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DPR-19

3.5 LIMITING CONDITIONS FOR OPERATION

4.5 SURVEILLANCE REQUIREMENTS

Minimum Critical Power Ratio (MCPR)

puring steady state operation at rated core
flow, MCPR shall be greater than or equal to -

1.34 for XN-1 8x8 and G.E. 8x8 Fuel types

1.35 for G.E. 8x8R
1.38 for XN-1 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. If 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 31.3.C for all operahle
control rods exceeds 2.74 seconds, the MCPR
limit shall be increased by the amount equal
to (0.0927-0.252) where T equals the average
90% scram insertion time for the most recent
‘half-core or full-core surveillance data from

Minimum Critical Power Ratic (MCPR)

reactor power operation at 2251 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

MCPR shall be determined dailg during a :
5 .
Specification 3.3.B.5. I

|
\
Amendment No. 58, 75 81D J
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1.6

1.4

FCPR Cperating Limit

1.3

i Amendment No. 75

30 40 | 50 60 70 80

Total Core Recirculating Flow (X Rated, 98 mib/hr)

Figure 3.5-2 (Sheet 2 of 2) MCPR Limit for Automatic Flow Control
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3.5 Limiting Conditions for Operation Nasen

A.

Core Spray and LPCI Mode of the RIM
System - This apecification assurca
that adequate emerxgency cooling
capability is available.

pased on the loss of coolant analyses
included in References (1), (2) and (4) in
accordance with 10CFR50.46 and Appen-
dix K, core cooling systems provide
sufficient cooling to the coré to
dissipate the cnergy associated with
the loss of coolant accident, to limit
the calculated peak clad temperature

to less than 2200°F, to assure that
core geometry remains intact, to limit
the core wide clad metal-water reaction
to less than 1%, and to limit the cal-
culated local metal-water react ion

to less than 17X.

The allowable repair times are es-
tablished so that the average risk rate
for repair would be no greater than
the basic risk rate. The method and
concept are described in Reference

(3). Using the results

(1) "Loss of Coolant Accldent Analyses Report

for Dresden Units 2, 3 and Quad-Citles
Units 1, 2 Nuclear Power Stations,”
NEDO-24146A, Revisionl, April 1979.

Amendment No. > 19

NDPR-19

develaped In this refer- "
ence, the repalr perlod Is found (a he Iess than
1/2 the test Interval. Thix assumes that the
core spray and LPCl subsysiems constitute a
1 out of 3 system, hov.ever, the combined ef-
fect of the two sysiems 1o limit excessive clad

“lemperatures must also be coasidered. The

test interval epecificd In Specification 4.3 was

3 meeths. Thorelore, an allow2hic temair
period which maintaing the hasie risk (.'onsMrr-
Ingz single fallures should e loss than 45 davs
and this specification Is with'n this period, .
For multiple fallarves, a shorer !aterval is
specificd and 19 lmpreve the assurance that

the remaining sysiems will fenction, a daile”
test is called for.  Alihough It 12 reco=nired

that the information given in rrh-rcm: 3 Hro-
vides a quantitative methoid 1o estim e .1ll:n-
able repair times, the Lick of operating data to
support the analvtical appreach prevents com- .
plete aceeplance of this r:cthod at thix time.
Therefore, the (imes statedd I the specifie y

ltems were established with due
Judgment, o

Should one core sprav subsvetem become In-
opcrable, the remaining core pray and the
entire LPCI sysicm are available should the

B

(2) NEDO-20566, General Electric
Company Analytical Model for Lcss-
of-Coolant Analysis in Accordance

with 10CFRS0 Appendix K.

(3) APED-"Guidelines for Determining
Safe Test Intervals and Repair

Times for Engincered Safequards™ -
April 1969, I.M. Jacobs and

P.W. Marriott,
(4) XN-NF-82-88 "Dresden Unit 2 LOCA Analysi-

Using the ENC EXEM/BWR Evaluation Mool

MAPLHGR Results"

8
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3.5 Lintting Condition for Opsration Dnaea (Cont'd)

I, Avercre Plorar wen

Thio apecification 2coures that the roak
. elndding tenperature follouwlng & reotrlated
docign basis locn-of-coolant accidont will
rot excecd the 2200°F 1imit opocificl in
10CTRE0 Appardix K ccnolferlirg tho roztulated
offects of fuel pallet denciflcatlon,

Tho ponk clodiling tomparature follovwinz a
pastuleted loss-of-ccolnnt cecldent 19
prinzrily a funclica of the avorrga 1NGR

of all ths reds in a frol eonasbly et eny
exlal location ord 1o ouly copmrdent zocord-
arily oa the rod to red pouor dictritution
within a frel aszeebly, Sinco expacied local
varlaticas in pou:sr dictrlbutlon withiana -
fusl 2230ably affect tho caleelated yzak olnd
{onparature by lcaa thon 1207 rolativn to
the pock terperature for a tyriczl fuol design,
ihe 1121t on the avoxago plan°r LUXR 1o
swficient to easurs that czlculeted tomp-
craterss rre bolew tho 1CCFRS0, 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)
.Power operation with APLHGRs at or below
those shown in Fig. 3.5.1 assures that
. the peak cladding temperature following a
postulatec loss-of-coolant acclident will
5 not exceed the 2200°F limit.

|

G/ ‘g€ *oN Iusupuswy

and in reference XN-NF-82-88

G

(1) "Loss ol Coolant Accident Analyses Report for

J.

DPR-19

The maximum average planar LHGRs for G.E.
fuel plotted in Fig. 3.5.1 at

higher expocures result in a

calculated peak clad teaperature of 1:03

tkan 22009, MHouever tho maximua averczo
planar LICRo are choun on Fig. J.5.1 03

1irits bacauso conlorzance calculaticns have
nct been parforrad to justify oporxatica at
1iGlla in oxcecos of those showr,

Local 1IIGR

Thic opecification esoures that the
reximun lincar heat generation r2to in
any fuel rod fabricated by G.E. is l

Dresden Units 2, 3 and Quad-Cities Units 1, 2 less than the design linear

Nuclear Power Stations,” NEDO-24146A, Revision 1,

April, 1979. 85A
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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 99.9%Z of the fuel rods in
the core are expected to avoid boiling
transition. The Limiting Transient 4 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 MCFR
safety limit in at least 95Z 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 affectg of the event are
evaluated with the THERME; 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 ratioysuch as

pPR-19, Amendment No.‘jﬂ: 75

the cycle-specific fuel loading, exposurc and
fucl 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 werc
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 operating
limit as the valwe from Figure 3.5-5 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 permiSSihlp)BSb




4.5

Limitin34Condition for Operation Bases (cont'd)

Therefore, for Automatic Flow Control, the MCPR
Operating Limit is chosen as the valwe [rom
Figure 3.5-2 Sheet 1, Sheet 2 or the rated

flow valuwe, whichever is greatest. It should
be noted that if tlie 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.

Amendment Ne. 75
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I.

J.

s\ierillan'ce ‘Nequirec=nte B’g-en (cont'd)

Averape Planar LUCR

At core thermol pover levels less than oo
equal to 25 p=r ccnt, operating plant
exoerience ond thermol hydroulic onalyscs
irdicate that the resulting average planar
LilCR 13 belov the poximun avernge plonor LACR
b7 o considerable margin; therefore, cvcluation
of the average plonar LICR below this pover
level is not nccessary. The dailly require=-
rent for clocvlating average plener LICR
sbove 25 p2r cent raled thermol power is
sufficicnt since powcr distribution shifts
ere slov vhen there have not been signifi-
cont power or control rod changes.

Loeal L'ICR

Tte LICR for G.E. fuel shall

bs checksd daily during resctor opcrotion at
creeter than or egual %o 25 por cent powcr to
datercine Af fu2l burnup or control rol movenent
bFas caused chenges in power distribution.

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

missible control rod pattern below 25% rated

thermal power.

Amendment No. y 75
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Minimum Critical Power Ratio (MCPR)

At core thermal power lovels less than or equal
to 25 per cent, the reactor will be operating

at airniou= recirculation pusp speed and the
moderator vold content will be very small, For
all designated control rod patterns which mey be

employed at this point, operating plant experiencs’

and thermal hydraulic analysis indicates that the
resulting MCPR value is In ecxcess of requirements
by a consliderable margin. With this low void
content, ‘any inadvertent core flow increasse
would only place operation in a more con-
servative mode relative to MCPR,

The daily requirement for calculating

MCPR sbove 25 percent rated thermal

power is sufficient since power distribution
shifts are very slow when there have not been
significant power or contrvl rod changes.

In addition, the :‘ correction applied to

the LOD provides mirgin for flow increase
from low flows,
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3.6 LIMITING CONDITION FOR OPERATION

4.6 sunvalLLA§éz REQUIREMENT

2.

3.

4.

Se

The reactor coolant water shall not exceed the
following limits with steaming rates lesa than
100,00G pounds per hour except as specified in
3.6.C.3:

\ Conductivity 2 ymho/cm
Chloride ion 0.1 ppm

For reactor startups the maximum value for con-
ductivity shall not exceed 10 ymho/cm and the
ma~imum value for chloride ion concentration .
shall hot exceed 0.1 ppm, tor the first 24 hours
alier placing the reactor in the power operating
cowlition.

Except as specified in 3.6.C.3 above, the reac-
tor coolant water shall not exceed the following
limits with steaming rates greater than or equal
to 100,000 pounds per hour.

Conductivity 5 ymho/cm
Chloride ion 0.5 ppm

If Specification 3.6.C.1, 3.6.C.2, 3.6.C.3 or
3.0.C.4 is not met, an orderly shutdown shall
be initiated. ‘

D. Coolant Leakage

Anv time irradiated fuel is in the reactor
vessel and reactor coolant temperature is above
212%, reactor coolant leakage into the primary
containment from unidentified sources shall not
exceed 5 gpm. In addition, the total reactor
coolant system leakage into the primary contain-
mont shall not exceed 25 gfim. If these condi-
tions cannot be met, an orderly shutdown shall

be initiated and the reactor shall be in a Cold

Shutdown condition within 24 hours.

Amendment No. 282 ;l: 5

D.

2

2,

3.

Durinézstnrtupn and at steaming ratea below
100,000 pounds per hour, a sample of renctor
coolant /shall be taken every four houre i
anelyzed for conductivity and chloride content.

a. With steaming rates greater than or cqunl
to 100,000 pounds per hour, a reactor
‘coolant sample shall be taken at l~ant

s every 96 hours and when the continuoun
conductivity monitors indicate abnormal -
conductivity (other than short-term apilken),

and analyzed for conductivity and chloride
ion content.

b. When the continuous caﬂaﬁbtibity monitor ia
inoperable, a reactor coolant sample ahould

be taken at least daily and analy:zed for
conductivity and chloride ion content .

Coolant Leuknhe

l.Reactor coolant system leakage shall be checked by

the

sump and air sampling system. Sump flow moni-

toring and recording shall be performed once peor
4 hours. Air sampling shall be performed once pﬂrl

day.

A9
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3.4 LIMITING CONDITION FOR QPERATION 4.6 SURVEILLANCE REQUIREMENT

2, After completion of the investigation or contain- 2. The following additional leakage limitns shall be
ment inspection, specified in 4.6.D.2.a or met until the recirculation piping indicat ionn
4.6.D.2.b, if the leakage is determined to be due have been resolved.
to a thru wall pipe crack on the reactor coolant
pressure boundary, an orderly shutdown shall be Whenever the reactor is at operating preaanre,
initiated and the reactor shall be in a Cold the following will apply to unidentified leakagpe;
Shutdown condition within 24 hours.

a. If a | gpm increase over the previous 4 hourn
occurs or when leakage equals 3 gpm total, an
investigation of the cause of the lealape
increase will be performed. This inveatipn
tion should consist of taking drywell i
and water samples, and a review of any pre-
vious plant evolutions to the exten! necen-
sary to determine the source of leakape.

b. If leakage equals 4 gpm, a containment
\ , inspection will be conducted to determine the
source of leakage.

-~

E. Safety and Relief Valves 5. Safety and Relief Vaives
g I. During reactor power operating conditions
: ' and whenever the reactor coolant pressure
is greater than 90 psig and temperature
greater than 320°F, all nine of the safety
valves shall be operable. The solenoid
activated presosure valved shall be oper-

A minimum of ¥ of all safety valves shall be
bench checked or replaced with a bench checked
valve each refueling outage, The popping point
of the safety valves shall be set as follows:

able as required by Specification 3.5.D. Number of Valves Set Point (psig)
2, If Specification 3,6.E.1 is not met, an | 1135 |
orderly shutdown shall ke initiated and 2 1240
the reactor coolant pressure and tempera- / 1250
ture shaii “e less than or equal to , : :::g

90 psig and less than or 'equal to 320°F

ithin 24 hours.
b o ol The allowable set point error for each valve

is RLE

Amendment No, 58, 75 . 90
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3.4 LIMITING CONDITION FOR OPERATIONS 4.6 SURVEILLANCE REQUIREMENT ..

All relief valves shall be checked for set
pressure each refueling outage, The set
pressures shall be:

i
valve No, Set Point (psig) 1
203-3A 1124* ;
203-3B 1101
. 203-3C 1101
203-3D 1124
203-3E 1124
* Target Rock combination safety/relief
valve. !

The allowable set pblnt error for each valve l
is + 1%.

90a
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TABLE 3.6.1b

SAFETY RELATED MECHANICAL SNUBBERS

SNUBDERS

SNUDNERS
, SNUBBER IN NICH | INACCESSIDLE ACCESSIDLE
BNUREER LOCATION ELEVATION | AZIMUTHL | RADIATION AREA | DURING NORMAL | DURING NORMAL
NO.. DURINC SHUTDOWN OPERATION OPERATION
1 Drywell Recirec. Motor 2D-202 524" 328° X X
2 Drywell Recirc. Motor 2B-202 524" j02* X X
3 Drywell Recirc. Motor 2B-202 524" 315 X X
4 Drywell Recirc. Motor 2A-202 524" 148° X X
5 Drywell Recirc. HMotor 2A-202 524" 122° X X
6 Drywell Recirec. Motor 2A-202 524" 135° X X
7 Drywell Recirc., Pump 2D-202 512' 326° X X
8 Drywell Recire. Pump 21-202 1 Jos* X X
4 Drywell Recirc. Puwp 28-202 517" st X X
10 Drywell Recirc. Pump 2A4-202 512 124° X X
11 Prywell Recire, Pump 2A-202 512" 146° X X
12 Drywell Recirc., Pump 2A-202 507" 135° X X .
13-16 kennwved
17 Diywell Recirc Header 201B-22% 53316" 195° - X
18-20 Kemoved
“ 21 Drywell Recirc Header 201A-22% 53316" 22° X X
22-23 Reanoved
24 Dryw:1l Feedwater Line 3204D-12% 538" 108° X X
25-29 Removed
30 | Yrywell Core Spray Line 1403-10" 575° 336" X X
3l .Drywell Core Spray Line 1404-10" 562° 231° X
32 Drywell Target Rock Valve 203-3A 542 6" 16° X X
31 Drywell Target Rock Valve 203-3A 542'4" n* X X
34 Drywell Target Rock Valve 203-3A 540'0" 19° X X
35 Removed \
36 Drywell Recirc. Line 201B-20" 518° 270° X X

Y

todlfications to this table due to changes in high radiation should ba submitted to the NRC as part of the next licenso
endment requeat.

Amendme . 60, 75 : 910-1



. the operator for correcting the off-standard
condition include, operation of the reactor
clean-up system, reducing the input of impuri-
ties and placing the reactor in the cold shut-
down condition, The major benefit of cold
shutdown is to reduce the temperature dependent
corrosion rates and provide time ifor the clean-
up system to re-est.blish the purity of the
reactor coolart. During start-up periods, which
are in the category of less than 100,000 pounds
per hours, conductivity may exceed 2 pmho/cm
because of the initial evolution of gases and
the initial addition of dissolved metals.
During this period of time, when the conduc-
tivity exceeds 2 pymhe (other than short term
spikes), samples shall be taken to assure the
chloride concentration is less than 0.] ppm.

The conductivity at the reactor coolant ias
continuously monitored. The samples of the
coolant which are taken every 96 hours will
serve as a reference for calibration of these
monitors and is considered adequate to assure
accurate readings of the monitors. If conduc-
tivity is within its normal range, chlorides
and other impurities will also be within their
normal ranges: The reactor coolant samples
will also be used to determine the chlorides.
Therefore, the sampling frequency is consi-
dered adequate to detect long-term changes in
the chloride ion content. Isotopic analyses
required by Specification 4.6.C.3 may be
performed by a gamma scan.

D. Coolant Leakage - Allowable leakage rates of
coolant from the reactor coolant system have
been based on the predicted and experimentally
observed behavior of cracks in pjpes and on the
ability to makeup coolant system leakage in the
event of loss of offsite a-c power. The normally
expected back-ground leakage due to equipment

‘Amendment No. 75
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design and the detection capability for .determining
coolant system leakage were also considered in enrnh-\
lishing the limits. The behavior of cracks in pining
systems has been experimentally and analytically
investigated as part of the USAEC sponsored Reactor
Primary Coolant System Rupture Study (the Pipe Rupture
Study). Work utilizing the data obtained in this study
indicates that leakage from a crack can‘be detected
before the crack grows to a dangerous or critical size
by mechanically or thermally induced cyclic loading, or
stress corrosion cracking or some other mechanism
characterized by gradual crack growth., This evidence
suggests that for leakage somewhat greater than the
limit specified for unidentified leakage, the proba-
bility is small that imperfections or cracks associated
with such leakage would grow rapidly. However, the
establishment of allowable unidentified leakage greater
than that given in 3.6.D on the basis of the data pre-
sently available would be premature because of uncer-
tainties uassociated with the data., For leakage of Lhe
order of 5 gpm as specified in 3.6.D, the experimental
and analytical data suggest a reasonable margin of
safety that such leakage magnitude would not result
from a crack approaching the critical size for rapid
propagation. Leakage less than the magnitude specitied
can be detected reasonably in a matter of a few hours
utilizing the available ltakage detection schemes, and
if the origin cannot be determined in a reasonably short
time the plant should be, shutdown to allow further
investigation and corrective action.

The additional leakage requirements will be in effect
only while the reactor is operated with the recirculation
flaws detected during the 1983 Refueling Outage. The
additional leakage requirements will provide more conser-
vative detection and corrective action should the

current flaws propagate thru wall.

The capacity of the drywell sump ‘s 100 gpm and the
capacity of the drywell equipment drain tank pumps is
also 100 gpm. Removal of 50 gpm from either of these
sumps can be accomplished with considerable margin.
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