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COMMONWEALTH EDISON COMPANY

DOCKET NO. 50-237

DRESUEN NUCLEAR POWER STATION UMIT NO. 2

AMENDMENT TO PROVISIONAL OPERATING LICENSE

Amendment No. 43
License No. DPR-19

1. The Nuclear Reg:latory Commission (the Commission; has found that:

A. The application for amendment by the Commonwealth Edison
Company (the licensee) dated January 15, 979, as supplemented
March 2, 1979, April 6, 1979, April 12, 1979 and April 20, 1979,
complies with the standards and requirements of the Atomic Energy
Act of 1954, as amended (the Act), an¢ the Commis:ion's rules and
regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application,
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 ihe Technical
Specifications as indicated in the attachment to this license
amendment and paragraphs 3.8 and 3.F of Provisional Operating
License No. DPR-19 are hereby amended to read as follows:

B. Technical Specifications

The Technical Specifications contained in Appendix
A, as revised through Amendment No. 43, are hereby
incorporated in the license. The licensee shall
operate the facility in accordance with the
Technical Specifications.

F. Restrictionrs

Reactor power level shall be limited to maintain
pressure margin to the safety valve setpoints during
the worst case pressurization transient. The
magnitude of the power limitation. if any, and the
point in the cycle at which it shall be applied is
specified in the Reload No. 4 licensing submittal for
Dresden Unit 2 (NEDO-24160). Subsequent operation in
the coastdown mode to 70% rated power is permitted
based on the Generic Reload Fuel Application (NEDE-
24011). Plant operation in the coastdown mode from
70% to 40% rated power shall be iimited to the
operating plan described in NED0O-24034 (Dresden 2
Reload No. 3) using full recirculation flow.

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

W (el et /%é’

P’~hard H. Vollmer, Assistant Director
for Systems & Projects
Division of Operating Reactors

Attachment:
Changes to the Technical
Specifications

Date of Issuance: April 24, 1979



ATTACHMENT TO LICENSE AMENDMENT NO. a3

PROVISIONAL OPERATING LICENSE NO. DPR-19
DOCKET NO. 50-237

Revise Appendix A Technical Specifications by removing the following
pages and by insertirg the enclosed pages. “he revised pages contain
the captioned amendment number and marginal lines indicating the area
of change.
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1.1 SAFETY LIMIT

2.1 LIMITING SAFETY SYSTEM "ETTIL

1.1 FUEL CLADDING INTEGRITY

Applicability

The Safety Limits established to
preserve the fuel cladding integrity
apply to those variables which
monitor the fuel thermal behavior.

Objective

The objective of the Safety Limits
is to establish limits below which
the integrity of the fuel cladding
is preserved.

Specifications

A.

Reactor Pressure >800 psig and Core

Flow >10% of Rated

The existence of a minimum critical
power ratio (MCPR) less than 1.07
shall constitute violation of the
fuel cladding integrity safety limit.

2.1 FUEL CLADDING INTEGRITY

Applicability

The Limiting Safety System Settings
apply to trip settings cf the
instruments and devices which are
provided to prevent the fuel cladding
integrity Safety Limits from being
exceeded.

Objective

The objective of the Limiting Safety
System Settings is to define the level
of the process variables at which
automatic protective action is
initiated to prevent the fuel cladding
integrity Safety Limits from being
exceeced.

Specifications
A. Neutron Flux Trip Settings
The limiting safety syst ' trip

settings shall be as specified
below:

Amendmenc No. 2, 43



1.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

1. APRM Flux Scram Trip Setting (Run Mode)

when the reactor mode switch is in the
run position, the APRM flux scram
setting shall be:

S & |.65W + Sg] LTP?.]
TPF

with a maxium set pognt of 120X for core
flow equal to 98 x 10” 1b/hr and greater.

where:
s = setting in percent of rated power

W - percent of drive flow required to
produce a rated core flow of
98 Mib/hr.

T)F - LTPF unless the combination of power
and peak LHGR is above the curve in
Figure 2.1-2 at which point the
actual peaking factor value shall be
used.

LTPF = 3.05 (7x7 fuel assemblies)
3.01 (8x8 fuel assemblies)
2.98 (8x8 R fuel assemblies)

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

when the reactor mode switch is in the
refuel or startup/hot standby position,
the APRM scram shall be set at less
than or equal to 15% of rated neutron
flux.

6
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1.1 SAFETY LIMIT

2.1 LIMITING SAFETY SYSTEM SETTING

core Thermal Power Limit (Reactor

Pressure < 800 psiqg)

when the reactor pressure is <800 psig
or core flow is less than 10% of rated,
the core thermal power shall not exceed
25% of rated thermal power.

Power Transient

1. The neutron flux shall not exceed the
scram setting established in Specifica-
tion 2.1.A for longer than 1.5 seconds
as indicated by the process computer.

2. when the process computer is out of
service, this safety limit shall be
assumed to be exceeded if the neutron
flux exceeds the scram setting
established by Specification 2.1.A
and a control rod scram does not occur.

Reactor Water Level (Shutdown Condition)

whenever the reactor is in the shutdown
cond . -ion with irradiated fuel in the

reactor vessel, the water level shall not be
less than that corresponding to 12 inchcs above
the top of the active fuel when it is seated

in the core.*

*Top of active fuel is defined to be
160" above vessel zero. (see Bases 3.2)

3., IRM Flux Sciam Trip Setting

The IRM flux scram setting shall be
set at less than or equal to 120/12S
of full scale.

B. APRM Rod Block Setti

The APP™ rod block setting shall be:

S ‘—___I.GSH + 42 rl:‘l'?l’]

TPF

The definitions used above for the APRM
scram trip apply.

Amendment No. 2T, 23
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1.1 SAFETY LIMIT BASES

FUEL CLADDING INTEGRITY

FUEL CLADUL™® ———————

The fuel cladding integrity limit is set such boiling, (MCPR of 1.0). These conditions
that no calculated fuel damage would occur as represent a significant departure from the
a result of an abnormal operational transient. condition intended by design for planned

Because fuel damage is not directly observable, operation.

a step-back app.oach is used to establish a

safety Limit such that the minimum critical power A. Reactor Pressure” 800 psig and Core
‘tatio (MCPR) is no less than 1.07. MCPR > 1.07 Flow>>10% of Rated

represents a conservative margin relative to the

conditions required to maintain fuel cladding Onset of transition boiling results in

integrity. a decrease in heat transfer from the

clad and, therefore, elevated clad
temperature and the possibility of clad
failure. However, the existence of critical
powex, OX 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 1is characterized by
the critical power ration (CPR) which is
the ratio of the bundle power which would
produce onset of transition boiling diviced
py the actual bundle power. The minimum

The fuel cladding is one of the physical barriers
which separate radioactive materials from the
environs. The integrity of this cladding barrier
is related to its relative freedom from perfora-
tions or crackina. Although some corrosion 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 significantly 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 value of this ratio for any bundle in the
caused cladding perforations signal a threshold, core is the minimum critical power ratio
beyond which still greater thermal stresses may (MCPR). It is assumed that the plant
cause gross rather than incremental cladding cperation is controlled to the nominal

deterioration. Therefore, the fuel cladding protective setpoints via the instrumented
safety Limit is defined with margin to the variables., (Figure 2.1-3).

conditions which would produce onset of transition

10
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1.1 SAFETY LIMIT BASES

l.l.A

Reactor Pressure >»800 psig and Core
Flow - 10% of Rated (Cont'd)

The Safety Limit (MCPR of 1.07) has sufficient
conservatism to assure that in the event of
an abnormal operational transient initiated
from a normal operating condition more than
99,.9% of the fuel rods in the core are ex-
pected to avoid boiling transition. The
margin between MCPR of 1.0 (onset of
transition boiling) and the safety limit,
1.07, is derived from a detaiied statistical
analysis considering all of the uncertainties
in monitoring the core operating state in-
cluding uncertainty in the boiling transition
correlation, See e,g. Reference (1)

Because the boiling transition correlation
is based on a large quantity of full scale
data, there is a very high confidence that
operation of a fuel assembly at the con-
dition of MCPR = 1,07 would not produce
boiling transition.

However, if boiling transition were to occur,
clad perforation would not be expected.
cladding temperatures would increase to
approximately 1100°F which is below the
perfcration temperature of the cladding
material. This has been verified by tests

in the General Electric Test Reactor (GETR)
where similar fuel operated above the
critical heat flux for a significant period
of time (30 minutes) without clad perforation.

If reactor pressure should ever exceed 1400
psig during normal power operation (the limit
of applicability of the boiling transition
co.relation), it would be assumed that the
fuel cladding integrity Safety I imit has
been vioclated.

In addition to the boiling transition limit
(MCPR), operation is constrained to a maximum
LHGR - 17.5 kw/ft for 7x 7 fuel and 13.4 kw/ft
for 8 x 8 and 8 x 8R fuel. This constraint is
established by specifications 2.1.A.l1 and
3.5.J. Specification 2.1.A.1 established
limiting total peaking factors (LTPF) which
constrain LHGR's to the maximum values at

100% power and established procedures for
adjusting APRM scram settings which maintain
equivalent safety margins when the total

peak factor (TPF) exceeds the LTPF.
specification 3.5.J established the LHCR

max. which cannot be exceeded under steady
power operation.

(1) NEDO-20694, "General Electric Boiling
Water Reactor Reload No. 3 Licensing
Submittal for Dresden Nuclear Power
Station Unit 3."

il
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2.1.,A. Neutron Flux Trip Setting’

3. 174 Flux Serem Trip Setting (cont'd) 2.1.B APY% Ro. Block Trip Settinz

The IRM screm trip setting of 120
¢1vistons 13 active in each range, of
the I8M. For crxz2mple, if the inatru-
ment were on rance 1, the scram setting
would be 2 120 divisions for that range;
1tkewise, 3L the 1ustrumenti wers on range polint at consteat recirculation rlov
5, the scram would be 120 divisionz on rate Lo protcet artinst the condition-
thot rance. Thus, 2s the IRE 15 ranged | of a #CPit lesz thon 1.C7. This rod
vp to accomodets the increase in power olack trip setting, which 1z ~ule-
level, the screm trip setiing 1s also : matically verled with recirculation
renced up. loop flow rate, preventsa an increcye

: in th2 rezetor pouer level to excos-
The most significent sources of re2c- =1 - sive vonlues due o control roa with-

Reactor power level m2y te varied by
moving control rods or by verying

the recirculation flow rate. The APRM
ayssicn p*o"‘dcs a control red block to
prevent rod withdrawal beyond a given

tivity chonge during the power Incredse “

ars cuc'to controal *o‘ kithdraw2l. 1In
orde= to ensure tn2%t the IRH provicded
edeguate protecticn against the single
rod withdrzwzl error, a ronge of rod

witiireual accidents was annslyczed. This

en2lysis Inzluded sterting the tccident
2L vazrious power lovels. Tie moct se-
voere cose 1nvolues 2n Iaftial condition

¢rawal. The Now verisble rin sotting
provides cubstantial mercin from {ucl
damage, assumjneg 2 slagdy-state cpera

tion ¢t thy urio sv:tfn«, ov:y the

entirec rocireuivrtica i renne. The
marzia to the Sarely Limit inereaccr o8
the rlow decrcizey for Lhe srecifizcd

Lrip secting vorsus flow relitieaship
trerefcere the worst case FHC?R which

in which the rezetor 1s Just cuberiticel could occur curing steady-stinate cpeora-
ang the I2M systuin 1s rnot yet on sczle. tion is 2t 10€% of Tated therinl pouer
. becouse of the AFNH rod block trin
gewting. Tue actual power distribution
in tho core is established by speccified
conlrol red sequences and iS5 rmonitored
continuously Ly Lhe in-core LI'RM system.
£5 ‘Ln Lhe hi hﬂ seram Lyip Sevtiing,

sd2itlionrl ceorgervatinsm was taken in this
“n:-)S‘S oy essumlig that the Il chanael
closest o the withdraun rod 19 bypassed.
ine pesulcs of th, an2lysls show that the
reselor 10 scranceed 2ad peoele pomer limited
one parcent of ratel pover, thus avin-

Lo e
13 ST ¥ iock t»ip cotsins 19 ad-
! tatotar MCMR o " et tln AU o D » -
toiniue ACPR noove 1.07 d2z2ed on Lho isbiove i s Bhes e o
I 2onds :"" ‘hn .'l\.] nv-'.)','".Jo-" argstectio: P -~ ' Ced \‘0-*'“”!‘\' e t o l«'\?.l R | t’)‘—Jl
2 : 28, P b i Cection acrinst

p(~u:.~ focteor excecds the limlting
tet2l penking factor, thuld presorving
tie AU rod Llock anfctj marsin.

ocil conirol rod witndrsinal errors and con-
fuons withreual of contral rods in toeguence
OO0 Proviues vaskup proveccion ror the A,
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Turbine Sicp Velve Scren - The tuxrbine stop valve c.

elosure nscran trip eaticipates the pressuro,
peubron £luc asd hzat flux increzco that could
result from ropid clcsurs of the turbine stop
wslves., ¥ith e scram triv cetting of 10

pereent of valve closure from full open, the
resuliant increase in surface heat flux is
1i=itca such that NCPR rerains above 1.07 even
durine the worsi cace trinsient that essuaes tho
turbine bLypaes 15 clecsd,

Cenerator loud Rejection Scram - The genera-
cor load rejection scram is provided to
saticipate the rapid increase in pressure
and neutroa flux resulting from .

fast closure of the turbine conirol valves
dus 20 a lozd rejoction and subsequent
fatlure of the byrass; i.e,, it prevenis
V282 frem tecomire less tnan 7 07 for this
tvarsient, For the load rejec ion fronm
1005 power, the LISR increases to only
1¢6. %5 of 1ts rated velue wa.ch results

in only a sncll deecrvete 1in NOPR,

Reactor Coolant Low Pressure Initiates Main Steam

Jsolation Valve Ciosure - The low pressure isolation

at 850 psiz was provided to gilve protection against
fast reactor depressurization and the resulting

rapid cooldown of the vessel. Advantage was taken

of the scram feature which occurs when the main

stean line isolation valves are closcd to provide

for rcactor shutdown so that operation at pressurcs
lower thia those spccified in the thermal hydraulie
safety limit dees not occur, although operation

at a pressure lower than 850 psig would not necessarily
coastitute an unsafle condition.

Main Stecam Line Isolation Valve Closure Scram - The
low pressure isolation of the main steam linecs at

850 psig was provided to give protection against

rapid reaccor depressurization ond the resulting

rapid cooldown of the vessel. Advantage was taken

of the scram feature which occurs when the main

steam line isolation valves are closed, to provide

for reactor shutdown so that high powver operation

at low reactor pressure does not occur, thus providing
protection for the fuel cladding inteprity safety
1imit. Operation of the rcactor at pressures lower
than 850 psig requires that the reactor mode switch

be in the startup position where protection of the
fuel cladding integrity safcty limit is provided by
the IRM hiah ncutron flux seram. Thus, the combination
of main steam line low pressure isolatlon and isolation
valve closure scram assurcs the availability of
neutron flux scram protection over the entire

range of applicability of the fuel cladding integrity
safety limit., In addition, the isolation valve
closure scram anticipates the pressure and flux
transients wiich occur during normal or inadvertent
isolation valve closure. With the scrams set at

107 valve closure there 1s no increase in neutron
{lux,

Amendment No. 2A, 43



1.2 SAFETY LiMIT 2.2 LIMITING SAFETY SYSTEM SETTING

1.2 REACTOR COOLAKNT SYSTEM 2.2 REACTOI COOLART SYSTEM
Applicability: - Applicability:
Applics to limits on reactor coolant system Applics to trip scttings of the {nstruments and
pressure. devices which are provided to prevent the reactor

system safety limits from being exceeded.

Objective: Objective:
To establish a limit below which the Integrity of To deline the level of the process variables at
the reactor coolant system is not threatened due which automatic protective action is initiated to
to an uverpressure condition, prevent the safety limits from being exceeded.
Specification: Specification:
The reactor covlant system pressure shall not A. Rcactor Coolant High Pressure Scram shall be
exceed 1323 psig at any time when irradiated fuel <1060 psig.

is present in the reactor vessel,

B. Primary System Safety Valve Nominal Scttings
shall be as follows:

valve at 1115 psig*
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 $1%. -

*Target Rock combination safety/relief
valve

13
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TABLE 3.1.1 (cont)

There shall be two operable or tripped 1ip systems for eact: function.

Permissible 10 Dypess, with control rod block, for reactor protection system reset in refuel Jnd shutdown positions of the reactor moe switch,
Permissidie to bypuis when teactor pressure 15< 00 paig.

Permissibie 10 dypass when fut . age turbine pressure 15 lews than thut whick cortespunds 10 45% rated steam flow,

IR 's wic Dy passed wnen APRM's 27¢ onscale and the reactor mode switch 15 in (he fuh POSILIoNn.

The design penmits closure of any oe valve without 4 wCram deuny imitiates.

When (he 16acior i SUDCTilal shd the 1ELCIO watef temperature s lust Li-2 2120F. only the following trip functions need 'o be opetrable:

4. Moce Swch i Shutcosn

b, Munual Scam

€. Hagt Flux IRM

d. Scrum Ducharge Volume High Level

NOt fequired 10 be oper.bie when primar; COMAINMENt MICENTY 15 NOL required

NOt tequited while periormiug lom pratr Physics test at JMOspher.. Presiute during of after refueling 4t power levels not 1o exceed 5 MW(r).
Mdy be D, pused when peceser Junn, puruing for containment inerling of deinerting.

NOt reQuifcd 10 be opersble whien the resCtor presiure vesscl hede 1 nct bolted 10 the vessel

The APAAY €owmucale tap funciion & aciomaticslly Dypssed when th¢ 1€1C107 MOLC v itch iy in the refuel snd startup/hot s:anldy poiitions.
The APRM CowMmsC.ie t0p fInciion 1 automatically Bypasvd when fe IRA! instrumentation i3 operable and not high. s
The APRY 15% scram is bypassed in the run mode. N

I the first coLumn connot be = et for one of the trip cisterte, it tip sysie shall be tripped. =
1 the firs: column conuot Bu it for DOt LD 5pstems, the «pProp:. e acni0% luted below shall be taken:

A, insode Hsetion o opcradle 1uCs 4nd complee msertion of L1l operable 1ods within four hours.

8. Aeduce pumer level 12 IAN fane a6 Plave TOv awiCh 19 the st o/Hot 3t.nddy position within & hours. .

C. AeGuce WD Iur i -t Man Ieamline LOlILiCn walves #2000 T houts

AN ATHAD Wi Dy cutiriva G LHOp fxBie of theEre afe leas U a L LPAN 10 %5 pit level or there 4re ies: than 7 of the normal complement of <
LPRM, $0 a0 APRML, o=
3 inch o0 the water level inatonentation s G2 S04" above vessel 0 (See Bases 3.2). R
T

H

nps upus sciuation of the fust clovuie solenond which trips the tuthine control valves,

24
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TABLE 2.2.1

INSTRUMENTATION THAT INITIATES PRIMARY CONTAINMENT ISOLATION FUNCTIONS

Minimum No. of

Operable Inst.
Channels per
Trip System (1) Instruments Trip Level Setting Action (3)
2 Reactor Low Water >144" above top of active fuel * A
2 Reactor Low Low Water > 84"above top of active fuel * A
2 High drywell pressure <2 psig rated (4), (5) A
2 (2) High Flow Main Steam line «120% of rated steam [low B
2 of 4 in each High Temperature Main Steam Line
of 4 sels Tunnel , <200°F B
2 High Radiation Main Steam Line < 3 times normal rated power back~
Tannel (6) ;ground B
2 vow Pressure Main Steamline 2850 psig B
High Flow Isolation Condenser Line
1 Steamline Side <20 psi diff. on steamline side C
1 Condensate Return Side £ 32" water diff. on condensate
seturn side C
High Flow HPCI Steam Line 150" water D
4 High Temperature HPCI Steam Line
Arca <€200°F D

Notes:

3. Whenever primary containment integrily it required, there shall be two opeciable or tripped Lrip systems for esch function, except {or low pressure main
steamline which only need be available ia the RUN position.

Per cach steamline.
3 Action: If the first columa cannot be met for one of the trip sys

*Top of active fuel is

in the LOCA Analysis (See pases 3.2).

defined as 360" a

temns, that Uip system shall be Lripped.
bove vessel zero for all water leve

Charge No. 24
Amendment NG.
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TABLE 3.2.2

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

Min. No. of Operable
Inst. Channels per
Trip System (1) Trip Function

Trip Level Setting

Remarks

2 Reactor Low Low Water
Level

84" (:0::) above top of
active fuel *

. In conjunction with low reactor

pressure initiates core spray
and LPCI.

. In conjunction with high dry-well

pressure 120 sec. time delay,
and low pressure core cooling
interlock initiates auto blowAdown,

. Initiates HPCI and SBGTS.
. Initiates starting of diesel

generators.

2 High Drywell Pressure
), (3)

<2 psig

. Initiates core spray, LPCI,

HPCI, and SBGTS.

. In conjunction with low low water

level, 120 sec. time delay, and
low pressure core cooling inter-
lock initiates auto blowdown.

. Initiates starting of diesel

gneutorl %

1 Reactor Low Pressure

360 paig<p<350 psig

Permissive for opening
core spray and LPCI
admission valves.

In conjunction with low

low reactor water level ini-
ates core spray and LPCI,

Containment Spray

Prevents inadvertent operation

Interlock of containment spray during
14) 2/3 Core Height >2/3 core height accident conditions.
24) Containment High 0.5 psig<psl.5 psig
Pressure

1 Timer Auto Blowdown <120 seconds Li conjunction with low-low
reactor water level, high
dry-well pre ssure, and low
pressure core cooling inter-

. lock initiates auto blowdown. e
*7op of active fuel is defined as 360" above vessel zero for all water 10

levels used in the LOCA analysis (See Bases 3.2) 4

Amendment No. 43



IXSTRUMENTATION TEAT INITIATES ROD 2LOCX

Table 3.2.3

inizz= Lo, of {

Cozzoble Inst. |

Crann2ls Per ‘
=ziv 3vstanil) Instrumert : Tri® Level S~%ting
) AP74 uzscale (Lisw bies)(7) ;5655w-+ hf.‘iﬂ R

|

|

|

-

2(5)

2(5) (6)

cfuel 2nd Startuz/Hot

wprcale (£low bias) (7)
Rod block monitor downscale (7)

I2t dewascele (3)

JR4 upscale.

IRt detector not fully inserted in
the coz=

SeM detector not in startup position

Sr:4 upscale

23/125 7% e-

ol
- E?,.4—4§g

.

25/125 Zull seale

5/125 £uil scalez

(4)

ﬁ;;ps ccunts/sec

(2)

. £108/125 full scale

Amendment

No. 43
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Bases:

3.2 In addition Lo reactor protection instrumentation

which initiates a reactor scram, protective instru-
mentation has been provided which initiates action
to mitigate the conseyuences of accidents which are
beyond the operators ability to control, or termi-
nates operator errors before they result in serious
consequences. This set of Specifications provides
the limiting conditions of operation [or the primary
system isolation function, initiation of the emer~
gency core cooling system, control rod block and
standby gas treatment systems. The objectives of
the specilications are (i) to assure the effectiveness
of the protective instrumentation when required by
preserving its capability to tolerate a single [ailure
ol any component of sucn systems evea during peri-
ods when portions of such svstems are out of service
for mainienunce, and (ii) to prescribe the trip set-
tings required to assure adequate performance.
When necessary, one chaznel may be made inoper-
able for brief intervals to conduct required functional
tests and calibrations.

Some of the settings on the instrumentation that
initiates or controls core and containment cooling
have tolerances explicitly stated where the high and
jow values are both critical and may l:ave a substan-
tial effect on safety. It should be noted that the set-
points of other instrumentation, where only the high
or low end of the setting has a direct bearing on
safety, are chosen at a leve! away from the normal
operating range to prevent inadvertent actuation of
the safetv system involved and expcsure to abnormal
situations.

Isolation valves are ins'2lled in those lines that
penetrate the primary containment and must be
isolated during a loss of coolant accident so that the
radiation dose limits are not exceeded during an
accident condition. Actuztion of these valves is
initiated by protective instrumentation shown in

Table 3.2.1 which senses the conditions for which
isolation is required. Such instrumentation must be
available whenever primary containment integrity

is required. The objective is to isolate the primary
contiinment so that the guidelines of 10 CFR 100 are
not exceeded during an accident.

(he 'ustrumentation whiect ‘wi‘iat~. primary system
isolation is connected in a duai bus arrangement.
Thus, the discussion given in the bases for Specifi-
cation 3.1 is applicable here.

the lov szector water level instrumentation is set
to trip when reactor water level is 504 (1% oe the
instrument) above vassel zero, S504° above vessel
sero corresponds to 144° sbove the top of sctive
fuel for types 7 x7, 7 x 'R and 6 x3D fuel.

Bowever, since el type 8 x 8 DRB ( 8 x @ retrofit)
has an active tuel length which is 1.24° longer
than 7 x 7, 7 x 7% and 8 x 8D, and the sctusl weter
levels for the scrim and BCCS initiation in the LOCA
analysis remained unchanged, the top of active fuel
for all ' chaics! Specification and licensing
analysis nurposes is defined as 360" above vessel
tero. (it should oe noted that the level referenced
to the top of asctive fuel is not meaningful in the
analysis, es.ace the level refersnced to vessel mzarc,
which is used in the (NEDO-24144) LOCA anslyis, bas
rwmained unchanged), This

trip initiates closure of Group 2, and 3 primary con-
Lainment isolation valves but does not trip the recir-
culation pumps. Ref. Section 7.7.2.2 SAR. Fera
trip setting of 504" above vessel zero,

and a 60 second valve closure time the valves will be
closed before perforatior of the clad occurs even for
the maximum break and therefore the sciling is
adequate.

The low low reactor water level instrumentation is
set to trip when reactor water level is 444" above
vessel zero (~59" on the instrument). This
trip initiates closure of Group 1 primary containment
isolation valves, Ref. Section 7.7.2.2 SAR, and also
activates the ECC subsystems, starts the emergency
diesel generator and trips the recirculation pumps.
This trip setting level was chosen to be high enough
to prevert spurious operation but low enough to ini-
tiate ECCS operation and primary system isolation
so that no melting of the fuel cladding will occur and
so that post accident cooling can be accomplished

and the guidelines of 10 CFR 100 will not be violated.
For the complete circumferential break of a 28-inch
recirculation line and with the trip setting given
above, ECCS initiation and primary system isolation
are initiated in time to meet the above criteria. Ref.

46
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Two sensors on the isc).tion condenser supply and
rcturn lines are provided to detect the failure of
isolation condenser line and actuate isolation action,
The sensors on the supply and return sides are
arranged in a 1 out of 2 logic and, to mect the

sinele failure criteria, all sensors and instrumen-
tation are required to be operable. The trip scttings
of 20 psig and 32" of water and valve closurc time

are such as to prevent uncovering the corc or cx-
cecding site limits. The sensors will actuate dJuc

to high flow in either direction.

The WPCT high flow and tempcroture instrumentation
arc provided to detect a break in the HPCI piping.
Tripping of this instrumentation results in actuation
»f HPCI isolation valves; i.e., Group 4 valves.
Tripping logic for this function is the same as that
for the isolation condenser and thus all scnsors

are required to be operable to weet the single fail-
ure criteria. The tvip settings of 200°F and 300%
of design flow and valve closure time are such that
core uncovery is prevented and fission product
release is within limits.

The instrumentation which initiates ECCS action is

arranged in a dual bus system. As for other vital

insturmentation arranged in this fashion the Speci-
fication preserves the effectivencss of the system

even during periods when maintenance or testing

is being performed.

Tie coatrol rod block functivns are provided to
provent exeessive contral rod withdrzwal so thet
uniq dars not epprosch 1.07. Tre trip logic for
rhis feaction i 1 out of r; €.3., 2397 trip on onc
of the siz APRM's, & IRN's, or & sR4's wili result
in a rod block. The rininun fnetrumens channel
requf tentats assure sufficient ‘petrumentation to
assure the single [atlure criterio erc met. The

i ioun fastrusent channel requirementis for the RBM

may be reduced by one for alshort period of time to
nl}w for naiotenance, testing, or calibration.
This tize period i{s only ~32 of the operating time
in 8 vonth ~néd does not sipgnrificantly increcase the

risk of preventing an {nadvertent control red with-
drawal.

The APRM rod block function is flow biased and
prevents a significant reduction in NCFR especially
dJuring operation at reduced flow. The APRH-pZOVidcs
gross core protection; i.e., limits the gross core
control reds in the normal withdrawal sequence. The

trips are set so that NCIR is maintataoed
: a reater
than 1.07. o

The AT rod block functioe which is sct ot
12X of rated power i{a functicoal in the refuel
asd Startup/flot Stendby oode. This control
rod block provides the samc type of prutection
fa the Pzfusl end Startup/llot Standby mode as
the 2272 flcs diased ted block does ia the rum
cole; 1.c., it prevents (ICI'}R from decreasd

| R ns.
belo+ 1.07 during control rod withdrcuels and |
prevents centzol rod withdrzval before a ) =
oczaa fa recachzd.

The Tt red block function provides local —
protection of the core, f.e., the pre- =
ventfea of transition Yoiling in & local recion
of th~ core, for o oinzic red vithdrawal error =
freca a liziting ccotrol rod pattern. The —T=),
trip poict 1z fler blased. The worct case slnﬁ};-i
ccatrol rod withdrawal errer has beocen caalyzed' :)
end the re=ulto show that with the sperified —_—

trip pettiars rod vwithdrzsnl 19 blocked l’_::;:
Yelfore thz 1P reach2s 1,07 thus S
allo#inzg edeguate rarein . c—

Balow 30 j2rcent poser, the worst case
witulresal of a2 sinzle contrel rod results
{n a KOO crocter than 1407 without rod
tlezic setlon, Thus, below thie power level
t 19 not rcquirsd,
48
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Tas IR rod dlock fuaction provid=a local 25

«=11 e= groos core protcction. Tae oscaliag
rranzenoot $3 ouch that trip sctting 13 leas
thea a fzotor of 10 shbove the {ncfcated level.
ia=lyolsc of the weret c==¢ aceident rosults

ta rod blcck cetion bafore 1'CFR approached

1.07.

A ¢ownscale indiention on an APRMor IRMisa
{niextion ihe inslrument 125 failed or tiiz insiTu=-
meat is not senitive enosn. In eithar cane the
samtpument will pet reeponi 19 chanzes in control
cod motion and thus ¢ontrol rod molion {5 prevented.
Tie downseale trips are sot 2t 5/123 of fuil £caic.

The rod block which occurs wnen the IRM
dotectors are not fully inscrted in the
core for thue refucl and startun/hot
standéby positica of the mese switch has
pocen orovided to assure that thece
cotectoars are in the core during reactor
startup. This, therelores, assuics +hat
thnese instruments arsc in Droper gosition
to provide protection cduring rcactor
startuo. The IR4's primarily provice
srotection against local recctivilsy
effeccts in Lhe source and intermodiate
acutron rangc.

Tor eilzclive emergency coTe cooling for small pipe
breal:s. the 1iPCI system must fuaciicn sincc rexc-
tor pressure dees not cecrease rapidly enough te
allow cither eore sproy or LPCI to opsraie intime.
= e aciematic pressure reliel funetion is previded
s a back-un 1o the JIPCI i the eveat ihe HPCH do23
ant operate. Tee arrow conent 0F e triphen ooas
tantg i3 sroh on Lo provids (g funsiion wiltn rec-
essary ool minimize Lpw igus eperaticn. Tie trip

seitinzs given {n the specification are adeouate to *
assere lhe above criterfa are met. Ret. Section
6.2.6.3 SAR. The specification preserves the
cffactiverass of the system during poriods of m2in-
tamance, testirg, or calibration, and also mini=-
rizes the risk of inacvertent operation; i.e., only
ore inrtrument channel out of service.

Two air cjector off-y2s moniters are provided and
when their trip point Is reached, ctuse 2n iselztion
of 1he air ciscior off-gas line. Isolation is initictad
wlea beth instruments reach their hisgh trip point
or o= has an upseale trip and the olher a down-
sca's trip. 1here is a fifteen minute celay belore
the nir cicctor off-gas isolation valve is clascd.
Thias delav is acceunted for by the J0-minuiz

haldun tisme of the off-gas belore it is released to
the siack.

Doth irsiruments are required for trip but the

insirumenis are 50 dasizned that any insirument
failure gives a €owneenle trip.  Tae irip scliirgs -
of e inctruments are sct co that the instaniane=
ous siack reiease rate limit given in Specification

3.3 is not excecded. )

::J:,':_VC\
Tour radiation monitors ars provided wiiich g
iniliate ieolstion of the reactor building an (===

oneration of the stanchby gas treatment system.
The moniters ave located in the reactor Luilcinge™—=
vertilation €uet and un the refueling flonr. The 7o)
trip lozic is 2 1 out of 2 for each sot and cach ‘5(_‘:,?
cot can initiate 2 trin independent of the other ©w o
set.  Any upscalz trip will cause the desired '
action,  Trip seitirms of 11 mr/ar for tie —
mositers in the ventilntion duct are- baseu upon U;’
ftintoe sormal vertilotion isolativn and sianchy
siment syater: operatioa o binit e daee

oo

*
Lt oy
TR .
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3.3 LIMITING CONDITION POR OPERATION

4.3 SURVEILLANCE REQUIREMENTS

3.

(a)

(b)

Control rod withdrawal sequences shall be
established so that maxdimum reactivity that
could be added by dropout of any in~rement
of any one control blade would not iesult
in a peak fuel enthalpy in excess of
280 cal/gm.

Whenever the reactor is in the startup or
run wode below 20X rated thermal power,
the Rod Worth Minimizer shall be operzble.

A second operator or qualified technical
person may be used as a substitute for an
inoperable Rod Worth Minimizer which fails
efter withdrawal of at least 12 control rods
to the fully withdrawn position. The Rod
Worth Minimizer may also be bypassed for low
power physics testing to demonstrate the
shutdown margin requirements ot specifications
3.3.A.1 1f a nuclear engineer is present and
verifies the step-by-step rod movements of
the test procedure.

3. (a) To consider the rod worth minimizer
operable, the following steps must be
performed:

(1) The control rv. withdrawal sequence
for the rod worth minimizer computer
shall be verified as correct.

(11) The rod worlLh minimizer computer
on-line diagnositc test shall be
successfully completed.

(111) Proper annunciation of the select
error of at least one out-of-sequence
control rod in each fully inserted
group shall be verified.

(iv) The rod block function of the rod
worth minimizer shall be verified
by attempting to withdraw an out-

of-sequence control rod beyond the
block point.

(b) 1If the rod worth minizer is inoperable
while the reactor is in the startup or
run mode below 2 rated thermal power ‘
and a second independent cperator or
engineer is being used, lie shall verify
that all rod positions are correct

prior to commencing withdrawal of each
rod group.

Change No. Fe
Amendment Nc. 43 57
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3.3 LIMITINC CONDITIONS FOR OPERATION

R e

4.3 SURVEILLANCE REQUIREMENTS .

4. Contrel rod shall not be withdrawa for
startup or refucling unless at least two
source range channcls hove an cbserved
count rate cqual to or greater than three
counts per sccond.

$. Durlng operating with limiting coutrol rod
patterns, as determired by the nuclear
enpineer, either:

a. Dbota RBY chanucls shall be operable; or
b. Control rod withdrawal shall be blocked; or

¢, The operzting power level chell o
linited £o tho the NCIR »ill
rennin above 1,07 esouning a
singlo error that resulic in
complete wiildrawal of ony sipgle
opcrable control red,

4., Prior to control rod withdrawal for startup
or during rcfueling verify that at least two
gource range channels have been observed

covat rate of at lecast threc counts per
sccond.

5. When a limiting control rod pattern cxists,
an instrument functional test of the RN
shall be perforzed priar to withdrawal of
the designated rod(s) and daily thereafzer,

STA
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indicative of a generic contool v deive D smntl amount of rod withdrawal, which {5 less
problem and the rcactor will be snutdawn, than 3 normal single withdrawal incremeny, will \
Aisc if damage within the control ¢l dr.ve rot costribute to any ¢atage to the arivary e
recr.anism and in particular, ciocks in drive ccolant syste». The Josign bacis (s given in [

;nt.rnz) housings, c¢annot oe rulag cut, thea a | Sccrion 6.6.1 of the SAR, and the disicr cvalua-:

gencric probiem affectirg @ nacter of drives tion is givea im Section 6.6.3. Tiis susport .
canrot e rulcd out. Circumferential crac:s is not required if thc reactor coolant systes =
resulting from stress asscisted irtergranular is at atmoszheric prossure since there would
corresion have occurred in the collet hcusing then be no driving force to rucidly eject a

-

of drives at several BWRs. This typc of drive housing. Additionally, the support is Gk
cracking could oceur in a rusber of drives not required if all control -cls are fully =

and if the cracks propagated until severance insertcd and if an adequate shutdewn margin '

of =he coilet housing occurrcd, scram could with one control rod withdrawn has been deoon- . -
be prevented in the affected rods. Llamiting strated since the rcactor would remain subcritical [~
the period of operation with a potcntially even in the event of complete ejecticn cf the e
severed collet housing and requiring increased | strongest control rod. =
surveillance after detecting one stuck ‘ » ¢
rod will assure tha® the rezstor wiil not ! 3. Cortrol rod withdrawal and insertion s2cuzrcns are

be vperated with a large nuzser of rods with estadlished to assure that the maxinum inccquence
iaiied coliet heucings. irndividual control rold or contro! rcd s¥zmerc.

which are withdrzwn could rot be <urth ercugi 0
result in a peak fuel enthalpy of 280 cal/gm l
i{ they wore 39 dron cut of the ca:c?

L. Coatrei fod Withdrawe.

L. Contrel rod vdrcprut accidents 33 Jiscuzs.d in the mianer defined for the Rcd Drop Accideat.i?
ir the SAR cen lcad to significant cove Thee2 scquences are develcred prior to |
car.ge. If coupling integrity is wntini.inel, cperation of the unit following wuy refurling ocutage
tre possibility ¢€ 3 rod dronout sicident is

and the requiremcsnt that an oncrator follew these
ciiminated. The overtravel porfiticn {:2ture sezulnces is dacsed uvp oy the operation of the K'Y,
;rovides 2 positive chock s cnly unccuplsed These sequences are developed to limit

4ri es may reach thic position. Llutrenm reactivity worths of control rods and

in','.t'u..‘\entltio? TeSp?ﬂSO to rod reve~ont twether with the integral
provides a verification that the red e fol-

vo? voiceity linitews and the 2:2:icn of th: coitrol
lowing its drive. Absence of such response $24 drive system. limit patentiz! reactivi

to drive movement would provide cause for ineecstion such That the Tesulss of & cooe. 1 10d
suspecting a rod to be uncoupled and stuck. déros accicent wili not excced a marirux fuel energy
Restricting recoupling verifications to power y ‘

contaort of 280 cal/ga. The peak fuel enthaipy of
levels above 20 provides assurance that a 260 ca'/g® is below th: energy content, 425 cal/gm, at

rod drop during a recoupling verification which rzpi s 3 sad me
pid fuel dispersal znd prirmary system damage have
\ Shule 2‘.’,&,{,‘;:‘& ﬁ;'aﬁ%ﬁgﬁ%,“d““ been fcuid 1o occur tased on experinmental data as
2. The control rod housing support res<ricts { is discussed in Reference 1.
§2§'°:;;:t§ ::::::nznofh: :2:::21';°:e:?g. | The anzlysis cf the contro! rod <rep accidenc <33
eve:‘ of.a housing faiiuro The amaenr o originally pres:nted in Scctiens 7.9.3, 15.2.1.2
ra;:.;iv'uy which cuuld be sdded by.;his : and 14.2.1.4 of the Safety Analysis Reper:. T=gpuicve-

i ments in analytical capability have allowed 2 mcre
| refined analysis of the control rod drop accident.

Amendment No. M, 3‘. 43
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Bases (cont'd)

These techniqueil,re descridbed in a

ical 4 -t
:::P\t:. dspﬁs In ?dd?tnio.:?’a.banked

position withdirawal sequence described

in Reference (4) has been developed
to further reduce incremental rod
worths.
By using the analytical models
described in those reports coupled
with conservative or worst-cace input
parameters, it has been determined

‘ that for power levels less than 208

of rated power, the specified limit (typically 1.3% 4K)

on insequence control rod or control
rod segment worths will limit the peak
fuel enthalpy to less than 280 cal/gm,

|  Above 20% power even single operator
errors cannot result in out-of-sequence
control rod worths which are sufficient
to reach a peak fuel enthalpy of 280
cal/gm should a postulated control rod
drop accident occur.

“)Paone, c.J., Stirn, R.C. and Wooley,
J.A., "Rod Drop Accident Analysis for
Large Boiling Water Reactors"”,
NEDO-10527, March 1972.

(2)Stitn, R.C., Paone, C.J., and Young,
R.M,, "Rod Drop Accident Analysis for
Large BUR's", Supplement 1 - NEDO-
10527, July 1972

(3)Stitn. R.C., Paone, C.J., and Haunm,
J.M., "Rod Drop Accideat Analysis for
Large BWR's Addendum No. 2, Exposed
Cores", Supplement 2-NEDO 10527,
January 1973,

The following parameters and worst-case
bounding essumptions have beenutilized in the

reload 8analysis to determine compliance with the
280 cal/gm peak fuel enthalpy,

Details of this analysis are
contained in Reference 6. Each core reload will be
analyzed to show conformance to the limiting para-
meters.

a. n 5 inter-assembly local pover peaking
factor( )

b. The delayed neutron fraction chosen
for the bounding reactivity curve,

¢. A beginning-of-life Doppler reactivity feel~ '
back.

Specification rod scram insertion rate
(Section 3.3.2.1)

e. The maximum possible rod drop velocity

d. Scram times slower than the technical l

f. The design accident and scram reactivity
shape function.

g. The minimum moderator temperature to reach
cricicalicy.

(4) C.J. Paone, "Banked Position Withdrawal

Sequence” Licensing Topical Report
NEDO-2123, January 1977.

(5)10 include the power spike effcct caused by gaps

between fuel peliets.
(6)Generic Reload Fuel Application
NEDE-24011-P-A, August 1978

Change No. 2% 62a
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(con'd)

It is recc_nized that these bounds are The Rod Worth Minimizer provides automatic
conservative with reepect to expected supervision to assure that out of sequence
operating conditions. 1f any one of the control rods will not be withdrawn or inserted;
above conditions is not satisfied, a more i.e., it limits operator deviations from planned
detailed celculation will be done to show withdrawal sequences. Ref. Section 7.9 SAR.
compliance with the 280 cal/gm design limit. 1t serves as a backup to proced ural control of
control rod worth. In the event that the Rod
In most cases the worth cf insecuence Worth Minimizer is out of service, when required,
rods or rod segments a licensed operator or other qualified

technical employee can manually fulfill the
control rod pattern conformance functions of the

{n conjunction with the actual Rod Worth inimizer. In this case, procedural
values of the other important accident analysis control is exercised by verifying all control
parameters described above would mcst likely rod positions after the withdrawal of each
result in a peak fuel enthalpy substantially less group, prior to proceeding to the next
than the 280 cal/gm design limit. group. Allowing substitution of a second

independent operator or engineer in case.

of RWM inoperability recognizes the capability
to adequately monitor proper rod sequencing in
an alternate manner without unduly restrict-

ing plant operations. Above 20% power, there is

Should a control drop accident result in a peak po requirement that the RWM be operable since
fuel energy content of 280 cal/gm less than the control rod drop accident with out-of-

660 (7 x 7) fuel rods are conservatively sequence rods will result in a peak fuel
estimated to perforate. This would result in an energy content of less than 280 cal/gm. To
offsite dose well below the guideline value of assure high RWM availabdbility, the RWM is

102FR 100. For 8 x & fuel, less than 850 rods requried to be operating during a startup

are conscrvatively estimated to perforate with for the withdrawal of a significant nuzxber
nearly the same consequences as for the 7 x 7 control rods for any startup afrer June 1, 1974,

fuel case because of the rod power differences.
4. The Source Range Monitor (SRM) systenm performs

no automatic safety system function; i.e., it
has no scram funct'on. It does provide the

62>
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C. Scre» Insertd
operator with a visual indication of neutron ertion Times

level. This is needed for knowledgeable and The control rod eycter is analyzed to bring the
cflicien’ reactor startup et low ncutron level. reactor suberitical at a rate fast enough to
Tne ceasequences of rcactivity crcidents are prevent fuel damape; {.e.; to prevent the KCFR
fuactions of the imitial neutron {lux. The ' from becoming less than 1.07. The limiting
requirerent of at least 3 counts per sccond pever transfent is thac rcsuf:ing {roo a tur-
assures that any .raorient, should {t eccur bine stop valve closure with fatlure of the
begins at or above the inlitial value of IL7 turbine bypacs system. Analysis of this

of rated peser used in the analywes of transients tranzient shoss that the negative reactivity
free cold conditions. One operable SR channel rates resulting from the scrawm with the

would be adequate to monitor the opproach to average respense of all the drives as given in
eriticality using homojencous patterns of g

the above specification, provids the reauired
protection, and JICIR recains greater thon
1.07. Refercacs (1) shows the conirol rod
gexia reactivitly usad in analyzing tho
transients, RNaference (3 3
Tie Rod ¥lock Monitor (RBM) is designed.to auto- contnzed wich zzfclz:c.n(23.\:::;‘1%:0:0?&.,
ratically prevent fuel damage in the event of 1822, as listed fu some arcadornts to the SAR
errorcous tod withdrawal from locations of high e 1375k value represents the amount of
pewer density dering high power level operation, Teaccivity avaflable for withdraval in the
Tee channels are provided and one of these moy bde cnla clean core, vhercas the control rod
Lynsusued [rom the console for maintenance and/or vorth: Zhcun ia Relfeorence (1) rcrre-
testirg. Tripping of one of the chacpels will bHlock sent the anount of reaccivity aveileble for
crroacous rod withdrawal scoa ensuyh to prevant fuel 7 lnserticer (scran) tn rhe hot operating ceore.
dazase. This system backs vp the operator who withe =

scattered control rod withdraval. A ninlnum
of t-o operable S&M's are¢ provided 2s an added l
crlLeTvatism,

=) Tue claivun amdunt of reactiviey to be
dra:s Tods according to a written sequences The (> fnsericd during a3 scian is comizulled by
speeificd restrictions with one «<lucael cut of o persittiag wo cure than 163 of the operadie

service corservatively assure that fuel danage — rols to have long scranm tiwes. In the

will rot occur due to vod witiidruwel orrors when c~ analytieal treatzvn: of the treasienzs, 390
thic condition exists. Amendments 17/18 and 19/20 o nilliseccnds sre slluved Letuten & NENEYe:
prcuent the results of an evaluztion 2f a rod block = senzoe Teaching the scraa point and the
rorios {ailuce. These asendiernts s'iiw that during ez stact of rotion of the centrol rods. 1his
yesecier operation with cortain limitieg control = £5 sdiquate and conservative whes comared
rod matterns, the withdrawal of @ designated sirgle to he typically observed tive delay of

T

coniro! vod could result in one or more fuel rods ;;? about 270 uiliisecoads. AA roxizately 70

with 1P g less than 1.07. Duriug wie of such r';,' —' gillicocends aftes amusres flex reaches the

petivnn, it 45 judsod that testing of the R3M e o

sysber prioc to withwdrawal of such rods to assure — -

i: N i inli'y will assure tiat irproper with- ¢ (1) *Zi=~lon Statten Speelel Report lio,
_Sl"\- gD L Wt : e -» ] z = ks . '

dracal does aot oceur, It is the responsibilicy 9. Supploment B%, Figure 1,

of the Neclear Engincer to ddentifly these limiting

proterns and the designated rods efther wiien the

patreoras are initially esteblished or 2o they ot 63

o Tog gue o the occrrrence of ievencreule ‘C""Ho Amendment No. ﬁ, 43

2007 ereR st L Tl PATERMS,



14.5

- ......1',....

; DRESDEN UNiT 2
‘ FUEL TYPZ:

7D212L
A ! (7DB212)
? | : I
i | |
13.5 |- s 'l I PPN ESE S5 B R i
f 5 ' i
-- )
: i |
() ' !
= | | l
o | ! i
ol o~ | : $ ’ s
Wl - | I !
=W 13.0 _._.._.L_..._ s, -t o e = LT
-2 l : | :
O~ | | I
< ! : |
-3 oo T I B
- 1 | E
- : ! |
BE NS Lleabi i gl _~ DRESDEN UNITS 2 & 3
=g ; ! ' FUEL TYPE: &D25C L\
EE : ! . (8DB250) AR .,
< W i ’ : | \
P | | ; | I e it
= : H - i ‘
x S H
= o
3 12.0 f———mim it T
n.s |- SR
DRESDEN UNITS 2 & 3 s 4
,,,/”"_- FUEL TYPE: 8D262 Sy
,,‘/ . 8DB262) \
n.o | —— f e 2eFe e
|
|
10.5
0 10..000 20,000 30,000
PLANAR AVERAGE EXPOSURE (MWD/T)
| FIGURE 3.5.1-A  MAXIMUM AVERAGL PLANAR LINEAR
HLAT GENERATION RATE (MAPLHGR)
V5. PLAMAR AVERAGE CXPOSURI
81¢

smendment }f .



DPR-19

MAXTMUN AVERAZE PLANAR LINEAR WEAT
GENERATION RATE (KW/FT)

L AL |
. ] - : | :
14,5 R S SRR (07 ORr G SIS
: i : i s
; | | TRER R
. k ’ ' SURUNE URAYSN SUUEE AU TS +i0)
; | i ; s 3 it
Fod ol N ] o ks
' 3 H
‘..o - DRBSD“ WITS 2 & 3 e - ; ] ~
FUEL TYPE: 7D230 ’ ; it
' (708230) ! B R
R Y S -k
: 1 » | ) 1 H A
t | : ' ! ? l ! | | e
: g
. ] : ] i 5 TR TR . . forrt-
' I ‘\ . '
S A \ I
LR o S R\ . —
T
‘ | _. | \ A0 I
]
12.5 RPCES SPNPNT TR P—
! ; ! o '
' : | ' I ' | .
: S v et
, | ' ! | ' ‘ :
12.0 : _l ________;___L__--l . ;_--l_". -
| | T ]
. i
i | | e -
' » 3 ' .
s | DRESDEN UNITS 2 !
. ——~-:-_  pUZL TYPS: B8DRB265-L.
I i
| | | =
! : '
1.0 .-{m : : )
i | | |
l | I
| |
‘o-s -
Bale 10,000 20.200 30,000
PLANAR AVERAGE ZAPQSURE (MAD/T)
FIGURE 3.5.1-B wayimyi AVERAGE PLANAR LINFAR
HEAT GCNCRATION RATE (MAPLAGR)
VS, PLANAR AVERAGE EAPOSURE
81C-1

Amendment No. 24, 43



LI¥ITING CCEDITION FOR CPIRATICY SUZVEILLANCE REJUIR=NZIT

J. Local LHCR

J. Local L¥GR

During stcady state power operation, the

linear heat generation rate (LHGR) of any
rod in any fuel assembly at any axial lec-
cation shall not exceed the maxinmua allcw-

able LHECR as ca2lculated by the following
equation.

LYcR. . < LMCR, [1 - (A 9>ma<LL ):l
, T 7

LHSRy - Design LIGR

= 17.5 Zw/ft, 7x7 fuecl assemdlies
- 13.4 xw/ft, 878 fuel assemblies

A P 8x8 R fuel assemblies
P /max - Maximum power sdikino oenalty
= .037 initial core fuel
- .026 rcload 1, 7x7 fuel P
- . s 1 22)
-888 . 3:3 iuiuel 2~
Le¢ - Total Core Lerngth - 12 ft, &z
L - Ixial distconce from bottom of core {773
'£ at any time duving operation it is dzt- v .
ermined by normal surveillance i:f;“
that the liriting value for LEGR 1 i«a;f
is being excesded, acticn shall ' “z
be initiated within 1S minutss ~C,a'/‘
to restorc operation to within Qgﬂﬁt‘
the prescribed likizs. If the *Q;Z;;,
LHG2 is not rcturned to &
within the prescridzd lizits
within two (2) hours, the
rcactor shall be brougnt o
the Cold Shutdewn condition
within 36 hours. Surveil-
lance and correspondirg action A
shall centirus until reacior -

eperaticn in withain th Amendment No. 21, 43

The LICR as a function of core
height shall be chezked caily 2ur-
ing resctor operaticn at > 25%
rated tharmal power. -
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3.5 Lim

iting Conditions for Operation Bases

———

A.

Core Spray and LPCI Mode of the RHR
Svstem - This specification assures
that adequate emergency cooling
capability is available.

pased on the loss of coolant analyses
incluaed in References (1) and (2) in
accordance with 10CrR50.46 znd Appen-
Aix K, core cooling systems provide
sufficient cooling to the core to
dissipate the encrgy associated with
the loss of coolant accident, to limit
the calculated peak clad temperaturc
to less than 2200°F, to assure that
core geumetry rgemains intact, to limit
i~ core wide clad metal-uvater rcaction
to less than 1%, and to limit the cal-
culoted local metal-water reaction

to less than 17%.

vhe allowable repair times are c¢s-
tablished so that the average risk rate
yor repair would be ro greater Lhan
¢ basic risk rate. The mathod and
concept are described in Reference

3). Using the results

(1) "Loss-of-Coolant Accident Analysis Report
for Dresden Units 2, 3 and Quad-Cities
Units 1, 2 NEDO-24146, September 1978"

developed in this refer-
ence, the repalr period is found to he less than
1/2 the test Inorval., This assumes that the
core spray and LPCI subsysiems constitute a
1 out of 3 system, hovever, the combined of-
foct of the two sysiems to limitl excessive clad
temperatures must also be considered. The
test interval specificd in Specification 4.5 was
3 morths. Therelore, an ailowzhle tepatr
?cri(--i wkich maintaias the basic rvi~k c:bnsndcr-
ing sir zle failures chouid be less than 45 davg—)
and this specification is within this perviod e
For multple falares, a skorier aatcrval |.< <
specificd and (a tmproave the assurance '.In}
the temadeing svstems will function, a daily”
test i3 e=led for.  Aloatch i1z rcrn":wc;'
ll_m the wformation g,i\":n'm :'t‘h-u'ur: > pro-
vides a quantitaitve method o estimue allow=
able vopair times, the lack of eperating data to
suppact the anzlivtieal appreach prey cr.rs cn'm-

K
-
ot

L

p.h-!c acceptance of thes mwethiod at this time. G
"Hu-r;lorc. the tinmes stated i the specifie =
glcm:; were established with due regard to -
judzment. ==
K:; -

Should wre core snray subsystem become in-
or:’r:'o!-c. the remaining core spray and the
entive LPCI system ave available should the

. — . .-

(2) i1+00-20566, General Electric
Company Analytical “odel for Losa-
af-Condant analysis in Accordance

s;ith 10CrrsSu Appendix K.

(1) ~rep-"Guidelines for Deotermining
safe Tect Totervals and Repair
wiaes for Laginecered Safeguaards®
April 1909, 1.M. Jacobs and
Y.W. Marriout.

02
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§ Liating Cordition for Operation Bases (Crat'd)

1.

bverore Plerar INCR

This specification asoures that the poak
cladding tempsrature following a renivlated
dorign baslo losn-of-coolant rccidont will
rot exccecd tho 2200°F limlt spocificl in
10CPR70 Appendix K eensifaring tho pottulated
effectas of fuel pollet éencificzilon,

Tho poak c¢lodiling tepporaturo fellovwing a
psstuleted loss-cf-ccolant cecldent 19
pilnarily & functica of ths avorues IR
of all ths rcds 4a e fuol ein2slly 2% eny

‘exlul location urd 1s 0.)y Cepicnt rocord-

arily ca tho rol to red pouer dizir!® slion
¥iihin a feel aszembly, Sincd expacied local
variaticns in pousy dictxilution within a -
fusl ccsonbly uffect 4he cale:lated yoak olad
tooprratuxe by less then %207 rolative to

the paek tenpsratvve fer o typiczl Lol dosipn,
al: 1inlt on the gvoragze rl-n~y LR fa
cusficient to a2aszure that caleouleted tonp-
c-aturea ero bolew tha 1CCFRED, Aprondix X

b8 U1

Tiie raxieon everaco plenar IiCHy choun In
Fimws 3,51 ero L2ced on crlculeticas c=nloy=
f1.¢ Lho nolels described In lteforonce (1).
Foier oparation vith JNGits et or k. leit these
sioin in Flg. 3.5.1 esceros that the posk
cirddine torporature follouirg a reatnlated
lcsa-6f-coolant aceident #1351 not excned the
20095 iinit, Those valurs rzpmcent linlis
for oprration to encwmo conferranco with
1227050 ard Apr<ndix K only 3£ they 20 wors
Iiriting than other cdesipn paroreloxd,

{1) “"Loss-of-Coolant Accident Analysis Report
for Dresden Units 2, 3 and Quad-Cities

Units 1, 2 Nuclear Power Stations,
NEDO- 24146, September ;g97g,"

The
saxizua averard placar LICHS plotted in
Fig. 3.5.1 et higher exposures renwmit in a
celerinted p2alk clad teaporaturo of 1:23
ikaa 2203%, Hewever i1ho maxinum aveinmo
plevar INiTka are chein on Fig, 3.5.1 aa
1irits Lacauso confotianco calculaticns have
net tzen paviovand to jusiify eperation at
165Gy 4 <scesa of thoae nhavr,

3. lezal 1

This eprciflcation eanures that tho
roxtmun lincar heat generatien rato in
any ¥l i loaa than tho deslga lincur

Amendment No. 24, 43 H5A
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axsncinted deeay and strmclures] sens'hle heat

relencod duvoyg: primary system bhiowdown {rom
1000 psise,

Primary € ontainment = The fatey rnly of the Sinee all of the gases in the drywell aee purged
primary contirinment and opereation of the in‘o the prossarve suppression ehamber air
emergency cove cooling systom in corshination, sparee daring a loss of coolant acewdent, the
limit the off=siie doses (o vatees loss o thnse pressare reselting from isothermal compres-
sugacsted in 10 Ci70 160 i the evert of a break sion plus the vapor pressore of the hguid must
in ke primary system pining, Thus, contain- not excecd 62 paig, the supnression elomber
ment integrity 18 specibicd whenever the poten- desiaon pressure,  The design volume of the
tial for vielation of the pri"- 1y reseior -~\'~lvm suparession chamber (wiater and air) was
imegrity evisis,  Concern shoet saeh o viela- ohtuncd by considering that the total volume of
Lion exi~'s whenever the l'l';n'!ul i ocritren! and veactor conlant 1o he condensed s diselinrged
abiove ateosnieric pressere,  An exceptics is to the suppression eloamber and that the dyy-
meale 1o this requiremen! daring initial corve well volume is pirped to the sappression chmn- v
touding gl while the low power test program ber. Ref. Section 5.2, SAR. <
is heing condocted daring mitial core foading p
ard winle the low povwer test prograey is Leng Usirg the minimmm or maximmm water vo'ures o
conducied and ready access o the reactor ves- peoven 1o the speeiliextion, conbadinment pros= (
sel is requived, There swall be po pressure on sure durisg the design hasis aceident is sppronie —
the system at this time waiceh wiil greatly mately I8 psig wiieh is below the desian of 62 ]
reduee the ehanees of a pipe hreak, The paige Maxinem vater voluae of 115,635 1 =
reacior may be taken evitieal duregs this perviod; vesults i a downeomer submergence of |1 feet =),
Lovever, restrictive aperating procedures will and the miniasi o a volinme of 112, 000 113 results f:: ‘
b iy ¢ .I- et pnn o mimnnize e probahility of in 2 osubanergenee approsimately 4 inches less, far ¥
an accident occunrring,  Procedares and the Rod The majority of the Bodega tests (9) were run "':'
Worth Miaumizer would limit contrel worth to with a sabanerged length of 4 feet and with com- %;,
preclude a peak fuel enihalax gf 280 cal/am. picte condensation, Thus, wuh respect to Cé}";ﬂ

n addition, doniceod r subnwrgence, this speeification is ﬁ
in the antiely event tia! an r.\«-ur.,n'n Jid oceur, adeguate.
tite reacior bailding and standhy gas treatieat )
system, whic Jr shall e e pm.u.-m ll during this Fxzerinental data indicates that excessive
time, offvrs a safficient harvrvier to heep off-site stcan ¢~ndensing loade can be avoiled if
doucs well within 10 CUR 100, the peak temperature of the suppression

ponl is maintaines below 160°F during any 36

The pressuty sup')l't“h‘un pool waiter provides peria’ of relief valve operation with sonic
e heat sink for the rescior primary system coertitions at the discharge exit. Specifica-

ey releese fa..omvg a postzlated runture
of the sysiemi.  The pressure suppression

. g e T RS s (9) odeya Bay Preliminary Hazards Zuwaa
chamber wa ncoort, aAponencdix 1, Docket 50-20S 5y
Necenmber 28, 1962,

125
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