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In response to your application dated December 10, 1979, supplemented by 
letters dated February 6 and March 24, 1980, the Commission has issued the 
enclosed Amendment No. // to Facility Operating License No. DPR-25 for 
Dresden Nuclear Power Station Unit 3.

This amendment (1) authorizes changes to the 
which you proposed to support your review of 
Unit 3, under provisions of 10 CFR 50.59 and 
3.E. to assure a conservative MCPR operating

plant Technical Specifications 
future reloads for Dresden 
(2) modifies license condition 
limit during coastdown operation.

During our review, changes were made to your submittal. These have been 
discussed with and agreed to by your staff.  

Copies of the Safety Evaluation and the Notice of Issuance are also enclosed.  

Sincerely,

Thomas. A. Ippolito, Chief 
Operating Reactors Branch #3 
Division of Operating Reactors

Enclosures: 
I. Amendment No.M to DPR-25 
2. Safety Evaluation 
3. Notice

cc w/encls: 
See next page / 1.te~tZ -
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Mr. D. Louis Peoples 
Commonwealth Edison Company -2- April 16, 1980

cc:

Mr. John W. Rowe 
Isham, Lincoln & Beale 
Counselors at Law 
One First National Plaza, 42nd Floor 
Chicago, Illinois 60603 

Mr. B. B. Stephenson 
Plant Superintendent 
Dresden Nuclear Power Station 
Rural Route #1 
Morris, Illinois 60450

Jimmy L. Barker 
U. S. Nuclear Regulatory 
P. 0. Box 706 
Morris,. Illinois 60450

Commission

Susan N. Sekuler 
Assistant Attorney General 
Environmental Control Division 
188 W. Randolph Street 
Suite 2315 
Chicago, Illinois 60601

Morris Public Library 
604 Liberty Street 
Morris, Illinois 60451

Illinois Department of Public Health 
ATTN: Chief, Division of Nuclear 

Safety 
535 West Jefferson 
Springfield, Illinois 62761 

Mr. William Waters 
Chairman, Board of Supervisors 

of Grundy County 
Grundy County Courthouse 
Morris, Illinois 60450 

Director, Technical Assessment Division 
Office of Radiation Programs (AW-459) 
US EPA 
Crystal Mall #2 
Arlington, Virginia 20460 

U. S. Environmental Protection Agency 
Federal Activities Branch 
Region V Office 
ATTN: EIS COORDINATOR 
230 South Dearborn Street 
Chicago, Illinois 60604
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

COMMONWEALTH EDISON COMPANY 

DOCKET NO. 50-249 

DRESDEN NUCLEAR POWER STATION UNIT NO. 3 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 42 
License No. DPR-25 

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

A. The application for amendment by the Commonwealth Edison Company 

(the licensee) dated December 10, 1979, as supplemented on 

February 6 and March 24, 1980, complies 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 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 Cii) 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.  

2. Accordingly, the license is amended by changes to the Technical Specifi

cations as indicated in the attachment to this license amendment and 

paragraph 3.B and 3.E of Facility License No. DPR-25 are hereby amended 

to read as follows:
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3.B Technical Specifications 

The Technical Specifications contained in Appendix A as revised 

through Amendment No. 42 , are hereby incorporated in the 

license. The licensee shall operate the facility in accordance 

with the Technical Specifications.  

3.E Restrictions 

Operation in the coastdown mode is permitted to 40% power.  

Should off-normal feedwater heating be necessary for extended 

periods during coastdown (ibe., greater than 24 hours) the 

Licensee shall perform a safety evaluation to determine if the 

MCPR Operating Limit and calculated peak pressure for the worst 

case abnormal operating transient remain bounding for the new 

condition.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomas A. Ippoli ef 
Operating Reactors Branch #3 
Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: April 16, 1980
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I limiting Conditions for Operation lCO) - ilae 
i imiting condftions fl" oporation specc-fy the 

minimum acceptable levels of system perform

ance necessary to assure safe startup and op

Cration of the facility. Wihen these conditions 

are met, the plant can be operated safely and 

abnormal situations can be safely controlled.  

J. Limiting Safety System Setting (LS•S• - The 

limiting safety system settings are settings on 

instriunentation which initiate the automatic 

protective action at a level such that the safety 

limits will not be exceeded. The region 

between the safety limit and these settings 

represents margin with normal operation lying 

below these settings, The margin has been 

established so that with proper operation of the 

instrumentation the safety limits will never be 

exceeded.

K. Fraction of Limiting Power Density (FLPD) 

The fraction of limiting power density is 

the ratio of the Linear Heat Generation 

Rate (LHGR) existing at a given location 

to the design LHGR for that bundle type.

L. Logic__ýXstem Function Test - A logic Syrs 
t-er func-tonal test means a test Of all relays 

and contacts of a logic circuit from sensor 

to activated device to insure all components 

are operable per design intent. Where possi

ble, action will go to completion, i.c., pumps 

will be started and valves opened.  

M. Minimum Critical Power Ratio (MCiR)Q -. Te 

jninirum in-core critical power ratio 

corresponding to the most limiting fuel 

assembly in the core.

Amendment No. 42

N. Mode - The rcactor mode is that which is 
established by the mode-selector-switch.  

0. Oorable - A systen or componoAt shall be 

considercd operable whcn it is capable of 

performing its intended function in its re

quired manner.  

P. Operating - Operating means that a system 

or component is performing its intended 
functions in its required manner.  

Q. OpcratingCy cle -Interval between the end 

ON one refueling outage and the end of the 

next subsequent refueling outage.  

R. Primary Containment Integrit - Primary 

containment integrity means that the drywell 

and pressure suppression chamber are intact 

and all of the following conditions are satisfied: 

1. All manual containment isolation valves on 

lines connecting to the reactor coolant sys-, 

tem or containment which are not required 

to be open during accident zonditions are 

closed.  

2. At least one door in each airlock is closed 
and sealed.  

3. All automatic containment isolation valves 

are operable or deactivated in the isolated 

position.  

4. All blind flanges and manways are closed.  

S. Protective Instrumentation Definitions 

1. Instrument Chariuel - An instrument chan

nel means an a-rrngnemnt of a sensor and 

auxiliary, equip'ent. required to generate 

and transmit.-to a trip system a single trip 

signgil related. to the plant parameter 

monitored by-tluat-instrument channel.

(
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Z. Secondary Containment Intcgrltt - Secondary 
"n containment integrity means TEat the reactor 

building is intact and the following conditions 
are met: 

1. At least ong door in each access opening 
is closed.  

2. The standby gas treatment system is 
operable.  

3. All automatic ventilation system isolation 
valves arc operable or are secured in the 
isolated position.  

AA. Shutdown - The reactor.is in a shutdown con
dition when the reactor mode switch is in the 
shutdown mode position and no core alternations 
are being performed. When the mode switch is 
placed in the shutdown position a reactor 
scram is initiated, power to the control rod 
drives is removed, and the reactor protec
tion system trip systems are dc-energized.  

1. Hot Shutdown means conditions as abdve 
with reactor coolant temperature greater 
than 212'F.  

2. Cold Shutdown means conditions' as" above 
with reactor coolant temperature- equal 
to or less than 212"F.

liB. Simulated Auto'iual ic Actuation - Simulated 
automatic actuation means applying a simnu
lated signal to the sensor to actuate the 
circuit in question.  

CC. Surveillance Interval - Each surveillance 
requirement shall be performed within the 
specified surveillance interval with: 

a. A maximum allowable extension not to 
exceed 25% of the surveillance interval.' 

b. A total max'imum conbined interval time 
for any 3 consecutive intervals not-to 
exceed 3.25 times the specified 
surveillance interval.  

DD.. Fraction of Rated Power (FRP) 
,The fraction of rated power is the 
:ratio of core thermal power to rated 
thermal power of 2527 Mwth.  

EE. Transition Boiling - Transition boiling means 
the boiling regime between nucleate and film 
boiling. Transition boiling is the regime 
in which both nucleate and film boiling 
occur intermittently with neither type 
being completely stable.  

FF. Maximum Fraction of Limiting Power 
Density (MFLPD) - The maximum fraction 
of limiting power density is the 
highest value existing in the core of 
the Fraction of Limiting Power Density 
(FLPD).

K

I

I'
Amendment No. 42

4

(



2F LI.IITING SAFETY SYSTEM SETTING

1.. I1FT C:. c.AD:I,:G INTEGRITY 

*1ih Safety Limits established to 
pr.,zcrve the fuel cladding integrity 
apply to those variables lihichi 
z.onitor the fuel thermal behavior.  

Objective 

The objective of the Safety Limits 
Is to establish limlts'below which.  
the Integrity of the fuel cladding 
Is preserved., 

Specifications 

A. !Zeactor Pressure >800 psig and Core 
Flco: > 10% of Ratcd.  

The Cxistence of a r1inimum critical 
power ratio (1?•,,) less than 1.07 
shall constitute violation of the MCPR 
fuel cladding integrity safety limit.

Amendment No. 42

I 2.1 FUEL CLADDI:NG INTEcMITY

A2211cability 

The Limaiting Safety System Settings 
apply to trip settings of the instru
ments and devices which -ire provided 
to prevent the fuel cladding intcg
rity Safety Limits from being ex
cceded.  

Obeci~ve 

The objective of the Limiting Safe
ty System Settings is to defina the 
level of ehe process variables at 
which automatic protective action 
is initiated to-prevent the fuel clad
dine integrity Safety Limits from 
being exceeded.  

Speciflcations 

A. Neutron Flux Trip SettinCs 

The limiting safety syste.m trip 
settings shall be as specified 
below:

(

1.1 SAFEY LIMIT
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1.1 SAFkTYA LIM~IT 2.1 LIM~3ING SAFETY S rSTE1 S~TnflG 

W~hen the reactor mode switch is In the' 
run po~itton, the AM".1 flux scram Getting 

with a ma.'draun sot point of 120% for core 
flow equal to 98 X 106 lb/hr and greater.  
vhores 

S - Setting in per cant of rated power 

VdW - per con'%- of drive flow require! to p;rodtco 
a ratced core -flow of 98 FlIb/hr.  

In the event of oppratio., withi a maxinrnin fraction of limitlsvi :,Pw'r 
density (MFOLP) grcatcr ttan the fraction of rated power (Owl 1. use 
setting shall be nodified as follows: 

S < (.65W0.+ 55 FiWE P 
Where: 

fRP =fraction of rated thermal po.~er (2527 .MWt) 
tirtro = ax~mvt.t fraction of limiting power density uliere the limiting e. power.dcnsity for each bundlec is the design linear he.'t 

9,--iviatiCin r~ate for thai. buiidle.  

V The ratio of fRp/::rtPO shall be set equal to 1.0 unless the actual Soperatin-3 valve is less thin 1.0. in which case the 
actual o.'erating value will be used.  

UIILs1 061. rcalctoc nt.: n~sic tt~h is in 

t lon, Vi~c ANIUM2 sc, .- :0ol I,, :.Ct it Amendment No. 42 MIX. rtd cur
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2.1 LIMITING SAFETY SYSTEM S ZTTING
I. SAFETY LMUIT

___-l

B. Core T1•,rn.il PoCer Limit (Reactor 

1Vnen the reactor pressure is 4 800 
pnic or core flou% is less than 1o0 

Of rated, the core thermal power 
shall not exceed 25 perceu• o-f rated 
therrmal po*:er.  

C. rov:er Translent 

1. The neutron fltux shall not exceed the scram 
settirng estzblished in Specification• 2.l. A 
for thaszrnhin 1.5 seconds as indicated by 
the process coO-puter.  

2. "i'bea the process co=2uter is out of service, 

this safety li•ct rhall be assu-med to be 
c,'caeded if the neutron flu. exceeds the sor-

setting estblished by Specification 2.1.A 

and a control rod scram does not occur.  

D. Bectlr Vater Level (Shutdoun Conditilon) 

1rencver the reactor is in the shutdown condition 

with irradiatcd fiel in the reactor vessel, the 

.vnter lc;'nl shall not be lces Lhan that corres-.  

pmd%1wz to 12 inches above the top of the active 

~ it is sc~cd in thc core.  

*Top of active fuel is defined to be 

360._inchao-abo-ve vessel zero (see 
Bases 3.2).

3. ITm Flux Scrnai Trio Setting.  

Time t,-i fhux scrag% .4cltinv shall be 

set at less than or equa.l to 120/125- of 

lull scale.

(

B. APR, PO' Bld Setting 

The tApruf rod block setting shall be:

I
In the event 
greater than 
&$ follows:

S <[ lI6,51;D+431 
.The definitions used above for the APMU scr=a 

oa operetion with a raxlrzua fraction liriting power dencity (OV"L) 

the fraction of rated power (MO.), the setting shall m, d rolified 

S-(.5V.43I IFU'D

The definitions used gbove for the ADPP. scram trip a;ply.  

The ratio of 'rP to HFLD shall be sct equal to 1.0 unless the actual operating 

value is less than 1.0. in which case the actual operating value will be used.

7

Amendmen.t No. 42
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2.1 LIKITING SAFETY SYSTEM SETTING

C. Reactor low water level scram setting shall 
be > 144" above the top of the active fuel* at ni•ormal operalting conditions.  

D. Reactor low atr level ECCS initiation 
shall be 84",-,0.) above the top of the 
active fuel*at normal operating conditions.  

E. Turbine stop valve scram shall be < I0% 
valve closure from full open.  

F. Gcncrator Load Rejection Scram shall Initiate 
Up(on 3ctuation of the fast closure solenoid valves 
which trip the turbine control valves.  

0. aInin Steamline Isolation Valve 'losure Scram 
shall be • 10(.t valve closure from ftill ope¢n.  

. 'a:.n St'.amlinn Pressure initiation of -mal
3tea-lin•• , isolation valve closure sha1! be 
1850 ps.Lg..  

I. ub•.._" Control Valve Fast Closure Scran on 
loss of control oil pres:sure shall be set 
at creater than or equal to 900 psig.  

*Top of active fuel is defined.to be 360 inches 

above vessel zero (see-Bases 3.2). I 
Amendment No. 42

0

I. I SAFET. LIMIT
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L.1

FUEBL CLADDING INTEGRITY 

The fuel cladd ing integrity limit,is 
set such that no calculated fuel dam

a;c would occur as a.result of an 

abnormal dperatifonal transient. Be

cause fuel damage is not directly 
cbservable, a step-back approach.  
is us-ed to establish a Safety Limit 

such that the minimum critical power 

ratio (MCOR) is no less than the MCPR fuel 
cladding integrity safety limit. MCPR7the 
MCPR fuel cladding integrity safety limit 

represents a conservative margin relative to 
the conditions required to maintain fuel cladding 
in egr ity.  

'ihe fuel cladding Is one of the 
physical barriers which separate 
ra41oactive materials from the 
environs. The integrity of this 
ciaddlnS barrier is related to its 

:elative freedom from perforations 

or cracking. Although so;me cor

rc3ion or use related cracklng may 

o0cu- during the life cf the 

caddinG, fission product migration 

fre:e this source is incrementallY 
cumuletive and contInuously 
n.:eauarble. Fuel cladding per

foratlon3, ho%-;aver, can result from 
ter-al ..tresses which occur from 

)r opcrC105o significanltly 
atove deugn. condition* and the pre

tect2o:. system safety settings.  
:.hl. fiss.flon o-oduct :;ivratLion froma 
c",:-I.. scrfo-t on :S ju St a3 

v. 3h.• from use related 

- :i;, the th:er:;w!lly caused 
.. ,.>,! i' _ pC ['ioZ':tions S~fgr l a 

Amendment No. 42

threshold, beyond which still 
greater thermal stresses may 
cause gross rather than incre
mental cladding deterioration.  
Therefore, the fuel cladding 
Safety Limit is defined with 

margin to the conditions which 

viould produce onset of transition 
boiling, (MCPR of 1.0). These 

conditions r'epresent a significant 
departure from the condition In

tended by design for pl3nnd.  
operation. Therefore. the MCPR fuel 
cladding integrity safety limit is established such tOat no 

calculated fuel dam.ge is expected to occur as a result of an 

abnormal operational transient. Basis of the values earived 

for this safety limit for each fuel type LI documente6 In 

Feterence 1.  

A. Reactor Pressure :;800 psig and 
Core Flow> 10%_ of Rated.  

Onset of transition boiling results 
in a decrease In heat transfer from 

the clad and, therefore, elevated 
clad temperature and the possibility 

of clad failure. However, the 

existence of critical power, or 
boiling transition, Is not a directly 

ob-ervable parameter in an operating 
reactor. Therefore, the margin to 

* boiling transition is calculated 
from plant opcrating paramete:'s such 
as core power, core flow, feedwater 
temnperature, and core pow.er dlntri

•bution. The margin for each fuel 
assembly is characterlzd by the 

critical poer ratio (CPlR) uhich is 
the ratio of the bundle power wvhich 
V;ould produce onset of transition 

10
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Safcty Limit Bases 

l.l.A Ileactor Pressure >800 psig and 
Core Flow > lo of Rated. (cont'.6) 

boiling divided by the actual bundle pover.  

The minimum value of th's ratio for 

any bundle in the core is the minimum 

criticZal power ratio (MCPR). It is 

a.,;u-ind that the plaiit operation is 
controlled 1-u the nom1nal protective 

setpoints via the instrumented varn
•ablc3. (Fi gure 2.1-3).

The MCPR fuel cladding integrity safety limit has 
suffclcnt conrzex'vatizm to assure that 
in the event of an abnormal operational 
translent Initiated from a normal 
cperatln• condition more than 99.9% 
ofthe fuel rods in the core are ex
pected to avoid boiling transition.  
The mar!wn between MCPR of 1.0 (onset 
of tra;sltlon bolling) and the safety 

Is derlvcd from a detailed 
stctLstlcal analysis consideriln all 
of the unccrtUlnties in mnonitoring 
the core operatin;, state including 
u:,certanlnty in thne bollin-.transition 
correlatilon, See e. g. Iiference (1).  

",'ecause the boiling transition cor
re1�2t~en is based on a large quantity 
of full s data there is a very 

h-wh confidence that operatJon of a 
4fuel acvlmbly at the conditlon.of 
".C?• =the MCPR fuel cladding integrity 

sifety limit_ woUld nrot produce boiling

t ransition-. .

However, if boiling transition were 
to occur, clad perforation'would not 
be expected. Cladding temperatures 
would increase to approximately 
11000 F which is below the perforation 
temperature of the claudinn material.  
This has been verifled by tests in 
the General Electric Test Reactor 
(GETm) where sim:llr fuel operated 
above the critical heat flux for a 
significant period of ti:ne (30 
minutes) without clad perforation.  

If reactor pressure should ever 
exceed 1400 psia during normal power 
operation (the limit of applicability 
of the boiling transition correlation) 
it would be assumed that- the fuel 
cladding integrity Safety Limit has 
been violated.

I

In addition to the boiling transition limit 
(MCPR) operation is constrained to a maximum 
LIIGR - 17.5 kw/ft for 7 x 7 fuel and 13.4 kw/ft 

for all 8x8 fuel types. This constraint Is established by 
Specification 3.5.J to provide adequate safety margin to It 
plastic strain for abnormal operating 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 
established the LIGR max which cannot be exceeded under steady 
power operation.  

(1) "Generic Reload Fuel.Application," NUDE-24011-F-A* 

*Approver -r•iszikvn.numbvr. at: tlm=* reload.f-uel. analyses.  
are performed--.

I 

I 

I
Amendment No. 42
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Safety Linit Base's (cont'd) 

B. Core Thermal Power Limit 
(Reactor Pressure < 600 psiB) 

At pressures below 800 psia, the 
core elevation pressure drop (0 
power, 0 flow) is greater than 4.56 
psi. At lov; powers and flows this 

pressure differential is maintained 
in the bypa3ss region of the core.  
S'nce the pressure drop in the bypass 

reilon Is essentially all elevation 

hecd. the core pressure drop at low 

cow-e¢rs and flo-;ws will always be greater 

than 4.56 psi. Anal ses show that 

with a flow of 28xl0J lbs/hr. bundle 

flow;, bundle pressure drop.ls nearly 

!ndependent of bundle power and h-as 

F valwe of 3.5 psi. Thu-, the bundle 

flo;. with a 4.56 psi driving head 

--;'il be greater than 2xi0-3 lbs/hr.  

Full scale ATLAS test data taken 3t 

pressures from 1i'.7 psia to 800 psia 
-d-l.eat& that the fuel assembly 

critical poo-.:r at tihis flew Is approxi

r;tely 3.-35 :; At 255, of rated 
t-e o-':l o,er, the peak pow.;ered bun

dle -.ould have to be operating at 
3.8!; ti'::es the average po-;ered bundle 

"1n order to achieve this bundle pow.;er.  

T'hus, a core thermal power limit of 

25;' for reactor pressure`s obelo; 800 

psia is conuervative.  

C. Power Trancr!ent 

D..rf- transient operation the heat flux 

(L'Oermial po..,e ,-to-water) would lag be

hind the neutron flux due to the !nherent 
heat trensf'er time constant of the fuel 

,.h.Zh is 8-9 seconds. Also, the li:nLtilng 
.. ......... sr.-,n setting3 are at values

I

which will not allow the reactor to 
be operated above the safety limit 
durinS normal operation or during 
other plant operating situetions which 

have been arnaiyzed in det3 11. In 

addition,.control rod scrams Dre such 

thnt for normal operaten:r transients 
the neutron flux ;:S:isi'zt Is Lerini

,ngted nefore a s;l.ficaet-it increa!se 
in surfoce heat flux occurs.  

Control rod scram times are checked as 

required by Specification 4.3.C. Exceed

Inc a neutron flux scram settin; and 

a failure of the control rods to reduce 

flux to less than the scram setting 

within 1.5 seconds does not nece-s;•arily.  
1, -ply that fuel is d3n.aged; however, 

for this speclfication n safety i. 

violation .;Ill be assLm:ed any tine a.  

neutron flux scr. setting Is exceeded 
for longer than 1.5 seconds.  

If the scram occurs such that the neu

tron flux dwell time above the llra%

Ing safety system sett":::_ is less than 

1.7 seconds, the safety limit will not 

be exceeded for normal turbine or gen

erator trIps, which are the most ze,:ere 
normal oneratin, transients excec.t'd.  
These analyses show t',3t even "f the 

bypas system falls to operfte, the 

des!.1n l1mit of . = the MCPR fuel 

cladding integrity safety limit is not 

exceeded. Thus, ,,se of a 1.5 

second limit provides additional margin.

12
Amendment No. 42
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2.). Limiting Safcty S&tem Setting Bases

Sa!fety Limit _Bses1.1

l.l.C Pow-er Transient (cont'd) 

The cor.puter provided has a 
s ejuence annuiiciation programwwhblh 
will indicate the sequence in which 
ocrains occur such as neutron flux, 
pressure, etc. This program also 
1ndlcatc3 when the scram setpolnt is 

cleared. This will provide information 

on how long a scram condition exists 

and thus provide some measure of the 

energy added during a transient. Thus, 

com;puter information normally will be 

available for analyzing scrams; how

ever, if the computer information should 

not be available for any scram analysis, 
Specification 1.l.C.2 will be relied on 

to dctcrinlne if a safety limit has been 

v3ola ted.  

During periods when the reactor is bhut 

dowv;n, consideration must also be given 

to water level requirermenits due to the 

effect of decay heat. If reactor water 

J.evcl should drop below the top of the 

active fuel 6uring. this t4Me, the 

1b i1ty to cool the core is reduced.  

Thi's reduction in core cooling cap

;iity could lead to elevated cladding 

te:,oeratures and clad perforation. The 

core will be cooled sufficiently to pre

vent clad melting5 should the water level 

be reduced to two-thirds the ccre height.  
stab.lshment of the safety limit at 12 

S.,clc.-s above the top of the fuel* provides 

;1c.!uatc ma.rgia. This level will bc con

A.1i'uoOu.lY monitored ih;benever thc recir
Cula t5OApumpS; ore not operatI:S.  

"Top of active fuel is defined to be 

360 inches above vessel zero (see 
Bas;es 3.2).

FUEL CLADDING INTEGRITY 

The.abnormal operational transients 

applicable to operation of the units 

have been analyzed throughout the 

spectrum of planned operating con
ditions up to the rated thcrm3l power 

condition of 25'Y(7 MWt. In addition, 
25"T VPiWt is the licensed maxlmum steady

state power level of the units. This 
maximum steady-state power level will 
never knowingly be exceeded.  

Conservatism is incorporated in the 
tranlient analyses in estimating the 
controlling factors, such as void 
reactivity coefficient; control rod 

scram worth, scram delay time, peaking 
factors, and axial power shapes. These 
factors are' selected conservatively 
with respect to their effect on the 

applicable transient results as deter

mined by the current an.ilysIs model.  

Conservatism incorporated into the 

transient analyses is documented in 
Reference 1. Transient analyses are 

initiated at the conditions given in this 

reference.  

13 
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2.1. 2t Safyt'Sys_tcm Setting Bases 

Fuel Claddng In nter_ (cont'd) 

The ab3olute value of the void reac
tivity coefficient used in the analysis 
is conservatively estimated to be about 
25?' greater than the nominal maximum 
value expected to occur during the core 
lifetime. The scram wrorth used has 
been derated to be equivalent to appro
x~zately 80% of the total scram worth of 
of the control rods. The scram delay 
tlme and rate of rod insertion allowed 
by the analyses are conservatively set 
equal to the longest dc]ny and slowest 
insertion rate acceptable by Technical 
Specificatlons. The effect of scram 
worth. scram delay time and rod in
sertion rate, all conservatively 
applied, are of greatest significance 
in the early portion of the negative 
reactivity insertion. The rapid in
sertlon of negative reactivity is Sasszured by the time requirements for 
5/, aýnd 20%. Insertion. By the tAme 
the rods are 60P inserted, approxi
mately four dollars of negative reac

tvityv have been inserted which 
strongly turns the transient, and 
accomplishes the desired effect. The' 
times for 50' and 90% insertion are 
given to assure proper completion of 
the expected performance in the 
ep.rlicr portion of the transient, 
and to establish the ultimate fully 

•hutdot;n steady-state cond ition.  

This choice of us3ng conservative values 
of controlling para:,etCr3 and Initiating 
traniletts at the design power level, 
produces more pcssimistic answers than 
wvould result by uslng expected values of 
control parrneters and analyzlng at higher poz;er I.e;,cl: is

Steady-state operation w1thout 'force" reoirculation will not be permitted 
except during startup testing. The 
analysis to Support operation at various power and flo;w relatloins

1h)s 
has consldere'd operation with either 
one or two recirculation pumps.  

The bases for individual trip settings 
are discussed in the following para
graphs.

For analyses of the thermal consequences of 
the transients, the MCPR's stated in paýraph ( 
3.S.K as the limiting concition? ot .operation 
bound those which are conservatively assumed 
to exist prior to initiation of the transients.  

A. Neutron Flux Trip Settings 

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

The average power range monitoring 
(APRM) system, which is calibrated 
using heat balance data taken during 
steady-state condItions, reads in 
percent of rated thermal power. Be
cause fission chambers provi-e the basio 
input signals, the APH1.1 system responds 
directly to average neutron flux.  
Durlng transients, the instanzaneous 
rate of heat transfer from the fuel 
(reactor therma! power) is less than 
the instantaneous neutron flux due to 
the time constant of the fuel. There
fore, during abnormal operatlonal 
transients, the thermal power"of the 
fuel will be less than that indicated 
by the neutron flux at the scram setting.  
Analyses demonstrate that with a 120 
percent scram trip settIng, none of the 
abnormal operational transients: ane!yzed 
violate th4 fuel Safety Limit; and there 
Is a substantial margin from ftv' l-d.-.fge.  
Therefore, the use of flow rc'rencCd 
scrae-m trip provides ever. add!tlon-l rr-n. 14
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tr2on'UFlux Trl2Stý_Ins 

APRM Flux -Scram Trip Setting9 
i?"- Mode) (_ont'd) 

An increase in the APWR- scram triv 

setting would decrease the margin pre

sent before the fuel cladding integrity 

SZ .ety Limit ,s reached. The AR[4 

scram trip settln; w;as determined by 

an analysis of margrins required to pro

vide a reasonable range for maneuvering 

during operation. Reducing this oper

ating margin w;ould increase the rre

qt efcy of spurious scramso %hich have an 

a.verse effect on reactor safety because 
of the result-ln thermal stresses. Thus, 

the APR.1 scra;m trip Betting was selected 

because it provides adeqiu-ate margin for 

the fuel claddin1 integrity Safety Limit 

yet allows operating ntargin that reduces 

the possibility of unnecessary scramms.  

The scram trip setting must be adjusted 

to ensure tht t -e Li•OR transient peak 

is not increased for any comrbination of.  

wax~icrm FractiOn of Limiting Power Density (MFLPD) and reactor cot* 

thegImat power;. The 5cta. setting is adjusted Irn accordance with the 

fuimuIa in Spec fication 2.1.A.1, when the MFPLD is greater than the 

V faction of Rated power (FRP1.  

2. APM Y Flux Scram Trip Setting 
(Pcfuel or Start & Hot Staehdby Mode) 

For operation In the startup mode while 

the reactor is at low pressure, the APR4 

scram setting of 15 percent of rated power 

provides ade.quate thermal margin between the 

the setpoint and the safety limit, 25 p-r

cent of rated. The margin is adequatc to 

ecco:-r.odate anticipated maneuvers .associated 

.. Ith po%;er plant startup. Effects of In

..... ,,pressure at zero or low -void con

c-:I arc :lrlor, cold water from sources 

a: "l -~ d tr, ;tartup is not mnich colder

ture coefficlents'--are small, and con
trol rod patterns are constrained to 

be uniform by operating procedures 

backed up by the rod worth minimizer.* 

Of all possible sources of reactivity 

input, uniform control rod withdrawal 

is the most probable cause of sisgnlfi-.  

cant po-wer rise. zecause the flux 

distrlbution associlated .,;Ith uniform 

rod withdrawals 60•3 not involve high 

local peaks, and because several rods 

must be moved to chanCe power by a 

significant percentC-se of rated power, 

the rate of power rise is very slow.  

Generally, the hc--, flux is in near 

eqtuilibrium i-Ith the fission rate. In 

an assumed unifor:n rod withdratial ap

proach to the scra::: level, the rate of 

poe.;cr rise is no mroe than 5 percent 

of rated power per minute, and the 

API system would be more th-n adequate 

to assure a scram before the pov:er 

could exceed tlpsafety limit. The 15 

peruent Ai'V. scram rc....ins active un

tU! the mode s...tCh is placed in the 

RUN pozitionl. ThIs ',i.-tclh occurs v;hen 

reactor pressure :- greater than 850 

psig.  

3. R1h Flux Screm Trio SettIng 

The IRM system consists of 8 chambers, 

4 in each of the reactor protection 

system logic channel.s. The IRti4 is a 

5-decade Instrum2n-; which covers the 

range of power lev-• between that 

covered by the SiC-. and the APMRI The 

5 decades are brok:en do-.wn into 10 ranges,

each being one-half of a decade in size.  

15
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2. 1. A. N'eutronl Flux TrIP.Sat Ing' 

3. :[-:4 Flux Scrarn Trip Setting (cont'd)21.  

The 1RI4 scram trip setting Otl12O 
dlvisifo3 i3 active in each -range.of 

the Foi.Tr example, 11.f the irrstru
ncnt. were On rag ,the scram setting 
would be a 120 d~v13JiOns for that range.: 
l11 )C%-ji3C, If tlthe 1lnotrument were on rang~e 

5, the scraxn would be 1.20 divisionr, on 

that ra'nge. Thus, as the lRM is ranged 

up to accom~odnet the Increase In po,ý;er 

level, the crmtrip setting~ Is also 
ran.:,ed up.  

The most 5igrilficanti'sources of reac
tivityj channge durring the power incre3se 

arc due 'to control rod withdrz-wal. In 

order to erisure that the lf1M provided 
ade~~wate pocto against the 3inc-le 

rod wilthdra'.al errorl, a range of rod 
t~~~ilaccldc:ýt3 was 3rialyzed. This 

an-ys', included start~n,,z the accident 

EA~t vt~riouc po,.;cr levels. Tfhe most se

vcer' ca:se 1:L'10lves an init'j'al Con~dit ion 

In -. hich the rc'eýctor is just Cuberit2.Cal 

Z~nc the ý:; Ystum, is not yýt` on' sc21c.  

i~t oialcofescr'atiSnm ~;stnlen inl this 
a~i.lysi oyassuk~gthat the li1i'M channel 

elo:3c~t to the w~hrvnrod 1.3 bypas.-sed.  
'The xe~ulc3 or this a:WlYs~is 3ho-., t~hat the 

rc'zcor 13s scrmu:.-:c and pep.: po.*;er 117nnited 
to 0:seý p.2rcenL of rate" po-ýsecr, tnus3 mairitaininq 

MCRabove the 1MCPR fuel cladding integrity 

-5C:1(et7 lir:it. Based on the above 
the2 1;1ý provid.Je Protection a;2_,ifl8 

iocz' 1 co:-Itrol rod *.- ilth'Jra;.ý1 erosared Cntori

~ ~ ~CJ u~kuC)or'olCCc rlo~n for ;ke -

APRM RoJ Block Trip SettinF,

Reactor power level may be varied by.  
m.oving~ control. rods or by varying 
th~e.recircul~atlofl flow rate. The APRM 
uystcm provides a control rod block .to 
prevent" qross rod withdrawal 

at constant recirculation flowe 
rate to protcect arvlinst grossly exceed
ing the MCPR fuel claddinq inteqrity 
safety limit. This rod 
block trip sectting, which is ,autc
matically varied withl recirculation 
loop flow rate, prevents an increase 
in the reactor power lvlto ecet-:s
sive v.nluesC duie Co cont'rol rod t
drawal. The flow visrrlabie trlp setkting 
provides suu tnnt~al mzorfi Aro Iu 
darlage, Pessu:J.r'g a stea!dy-stnte Opera
t 11on 0t te %. .i het: ev~ tale 
anItire rec ircoa~t 01 ion ;r*rr; 

nmarzn to the- S31'X:toy L!.:;at irncreaý.z:ý zs 
tnec flo-w. decreas!els f:r the- sepŽc~f_!ei 
trip settling V-erSU3 f'low' relntiC1hP 
therefcre the wo;rst case fMC?.R -which 
ceu3d occur durins st;ezdY-3t'tc caerea

.t-1on Is at 1O~Or rated hr:anee 
because of the A?1'.M rod block trio 
3 Cett4" I.- Thef- acttual powe-ir dio3tv!bution 
in th,,e --ore i.s establ'.uhed by snee!fled 
control red sequences and is monitored 
cotioul by c tein-core LPI; s--etc-~ 

..o til~..e A"*%:' SC'9r trip zetn., 
the A'i rol 0-lock tr'ip 1et 3.~ ad

\JUStCti dowvnward if the iraximu.;i fraction 

oflimiting power density exceeds the 
fraction of rated power, thus Dreservina 

.~ ir..&rod t'lock Stety :~r;n 
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• Turblno Ston Valve Scran - The turbine stop valve G 

closu. ric ram trip o.eticlpates tho pressuro, 

._cutron flux arl 1-hat flux Increano that could 

c t fron p.! csuro of the turbine stop 

valves. With a scran trio cetting of 10 

percent of valve closuru from full opcn, tho 

resultant increase in surface heat flux is 

3 iitcd such that 11CPR remcains above "the MCPR 

ee- cladding integrity safety limit, even 

during the worst case transient that assumes 

the turbine bypass is closed.  

F. Generator Load Rejection Scram - The genera

tor load rejection scram is provided to 

anticipate the rapid increase in pressure 

and neutron flux resulting from 

fast closure of the turbine control valves 

due 't.o a load ra-jection and subsequent 

fallirc of the by-pa-s; i.e., it prevents 

.<[" frcm beco.ipi less than the MCPR fuel 

cladding integrity safety limit for this 

tLansient. For the load rejection without 

bypass transient from 100% power, the peak 

heal. l1-]1x (and therefore LEIGR) increases on 

tLhe osder of 15% which provides wide margin 

to the value corresponding to 1% plastic strain 

of the cladding.

* Reactor Coolant Low Pressure Initiates Main Steam 

Isolation Valve Closure - The low pressure isolation 

at 850 psig was provided to give 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 

steam line isolation valves are closed to provide 

for reactor shutdown so that operation at pressures 

lower than those specified in the thermal hydraulic 

safety limit does not occur, although operation 

at a pressure iowver Ohan 850 psig wouid not necessarily 

constitute an unsafe condition.  

11. Main Steam Line Isolation Valve Closure Scram - The 

low pressure isolation of tle main steam lines at 

850 psig was provided to give protection against 

rapid reactor depressurization and 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 power operation 

at low reactor pressure does not occur, thus providing 

protection for the fuel cladding integrity safety 

limit. Operation of the reactor at pressures lower 

than 850 psig requires that the reactor mode switch 

be in the startup~position where protection of the 

fuel cladding integrity safety limit is provided by 

the 1101 high neutron flux scram. ThIus, the combiniation 

of main steam line low pressure isolation and isolation 

valve closure scram assures 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 which occur during normal or inadvertent 

isolation valve closure. With the scrams set at 

10% valve closurethere is no increase in neutron 

flux.

18
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1.2 SAFETY LIMIT 
2.2 LIMITING SAFETY SYSTEM SETTING 

I9 ? RACTOR COOLANT SYSTEM

1.2 REACTOR COOLANT SYSTEM

Applicability 

Applies to limits on reactor coolant system 

pressure.  

Objective: 

To establish a limit below which the integrity 

of the reactor coolant system is not threatened 

due to an overpressure condition.  

Specification: 

The reactor coolant system pressure shall not 

exceed 1325 psig at any time when irradiated fuel 

is present in the reactor vessel.

Applicability: 

Applies to trip settings of the instruments and 

dcvicis which are provided to prevent the reactor 

system safety limits from being exceeded.  

Objective: 

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. Reactor Coolant High Pressure Scram shall be 

<1060 psig.  

B. Primary System Safety Valve Nominal Settings 

shall be as follows:

valve at 1115 psig* 
valves at 1240 psig 

valves at 1250 psig 
valves at 1260 psig 
valves at 1260 psig

I 1 2 
2 
2 
2

The allowable setpoint error for each valve shall 
be +1%.  

*Target Rock combination safety/relief valve

19

Amendment No. 42

(I



Bases:

2.2 In compliance vith Section III of the ASIAE Code, the 
mafety valves -ust be eet to open at no higher thon 

1031 of design preeoure. and they hvwt limit the 

reactor preisure to no more then 1101 of deolgn 
prenqure. Both the neutron fluxecrnAL an4 safety 

valve actuation are required to prevent overlirec

ourizing the reactor preeaure veosel and thus 

exceeding the pressure snfety limit. The pressure 

scram is available as a backup protection 

to the high flux scram.  

If the high flux scram 

were to fail, a high pressure scram would 

occur at 1060 psig. Analyses are performed 

as described in the Generic Reload Fuel 

Application, NEDE-24011-P-A (Appro'ýed 

revision number at time reload analyses 

are performed) for each reload to assure 

that the pressure safety limit is not 

exceeded.  

21
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1.2 The reactor coolant system integrity Is an impor

tant barrier in the prevention of uncontrolled re

lease of fission products. It is essential that the 

integrity of this system be protected by establishing 

a pressure limit to be observed for all operating 

ccnditions and whenever there is irradiated fuel in 

the reactor vessel.  

The pressure safety limit of 1325 psig as measured 

by the vessel steam space pressure indicator Is 

equivalent to 1375 pslg at the lowest elevation of the 

reactor coolant system. The 1375 psig value is 

derived from the design pressures of the reactor 

pressure vessel, coolant, system piping and Isola

tion condenser. The respective design pressures 

are 1250 psig at 575"F, 1175 psig at 560"F, and 1250 

psig at 575"F. Trhe pressure safety limit w.-s chosen 

as the lower of the pressure transients permitted 

by the applicable design codes: ASM.E. Boiler and 

Pressure Vessel Code, Section III for the pressure 

vessel and'isolation condenser and USASI 831.1 Code 

fcr :he reactor coolant system piping. The ASHZ 

Zaiter and Pressure Vessel Code permits preuiuure 

transients up to 107. over design pressure (Il1C 

Y 1250 - 1375 psig), and the USASI Code permits 

pressure transients tip to 202 over the des!,-n 

pressure (120Z X 1175 - 1410 psig). The Safety 

L~zit pressure of 1375 psig is referenced to the 

;oveet elevation of the primary coolant system.  

Evaluation meu'iodology used to assure that 

this safety linit pressure is not exceeded 

for any reload is documented in Reference 1.  

The deii;n basis for the reactor pressure vessel 

-- kes evtdent the stb.ltantial margin of protection 

agaI-.-=t failure at tLe safety pressure limit of 1375 

psia. 7'e v.'vsel has been designed for a general 

_e.h" •' stre.s no greater than 26,700 psi at an 

- p,-es:;,;re of 1250 psig: thts is a factor of 

1. -!o the yifeld strength of 40,100 psi at 575*F.  

At tin pressure limir of 1315 psig, the general 

e,":-?ne 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 isolation condenser and 

primary system piping and provide a similar mar

gin of protection at the established safety pressure 

limit.  

The normal operating pressure of the reactor coolant 

system is 1000 psig.. 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 approxi

mately 1100 psig (4). In addition, pressure relief 

valves have been provided to reduce the probability 

of the safety valves, which discharqed to 

the drywell,operatinq in the event tl:ot 
the turbine bypass should fail.  

Finally, the saiety valves are stzed to Xeep 

the reactot coolant system pressure below 1375 psig 

with no credit taken for the relief valves dur.;_rV4 the 

postulated full closuro of all_ HSIVBs without 

direct (valve position switch) scram. Credit 

is taken for the neutron flux scram, however.  

The indirect flux scram and safety valve 
actuation provide adequate margin below the 

peak allowable vessel pressure of 1375 psig.  

Reactor pressure is continuously monitored in the 

contril room durirn operation on a 1500 pau full 

scale pressure recorder..  

(4) SAR, Section 11.2.2. 
also: "Dresden 3 Second Reload License 

Submuittal," 9/14/73 

also: "Dresden Station Special Report 
No. 29 Supplement B." 20
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3.1 LIMITING CONDITION FOR OPERATION 

3.1 2EATOR PDT'ECTION SYSTOt 

.Applics to the instrumentation nnd 

,*soc!ated devices' which initiate a 

reactor scram.  

L,5Jcct iv• 

To a3sure the operability of the 

reactor protection system.  

S~cct fication: 

A. The setpolnts, ntnirtnnnu-tber of trip 

syste-•s, =d rtini'-L-n nu,.-bcr of instru

r.,int charnels that munt be cperable 

for each 7ocition of the reactor mode 

u.jttch s~hr1 be v s Ftiven in Table 

3.1. The response til:e3 of the 

i.,'ividual fu.,ctlons sh1l! not ex

ceed 0.10 seco.,d.

IB

If d;rinq operation, the maximum fraction of limiting 

power density exceeds the fraction of rated power when 

operating above 25% rated thermal power, either% 

a. 7ne tS2'. scram #nd rod black settinge 5hall be 

ged.:ed to the values given by the equations in 

Specifications 2.1.A.I and 2.1.0.  

b. The power distribution shall be changed such 

that the maximum fraction of limiting power 

density no longer exceeds the fraction of 

rated power.

I---
4.1 SURVEILLANCE REQUIRCHENT 

4.1 REACTOR PR.OTECTION SYSTEF4 

Applies to the surveillance of the instrumca

tnt'.nn and associated devices which initiate 

reactor scram.  

Ob5active: 

To specify the type and frequency of 

surveillance to be applied to the protection 

instrumentatiion.  

Spc cifl c.1t ton: 

A. Instru•erntation systems shall be 

functionally tested and calibrated as 

indicaied in Tables 4.1.1 and 4.1.2, 

respect ively, 

B. Daily during reactor pouer nvporation, 

-the coro po:rer distribution shall be 
cheŽckej for maximum fraction of 

limitinq power_ density (MFLPD) and 

compared with the fraction of Rated Power 

(FRP) when operating above 25% rated 
thermal power.

Amendment No. 42
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TA BLE 3,1. I (cont) 

1. Thecr shall be two operable or tripped trip systems for each function.  

2. Permrssibic to b)pasi, with control rod block. for reactor piotection system reset in refuel and shutdown positions of the reactor mode switch.  

3. Pcrrmssible to bypass w,'hen reactor pressure is<tOG psig, 

4. Permissible to bypass when first stage turbine pressure is less than that which corresponds to 457, rated steam flow.  

. IRM's arc bypassed when APRM's arc onscale and the reactor mode switch is in the run position.  

. he dciign permits cioiure of any one valve without a scram being initiated.  

7. When the reactor is subcritical and zhe reactor witer temperature is less th-n 212 0 F. only the following trip functions need to be operable: 

a. Modc Switch in Shutdown 

b. M.t'uaI Scram ( 
c. IliigI Flux IRM 

d. Scrum Discharge Volume Ifigh Level 

8. Not required to be operable when primary containment integrity is not required.  

9. Not rcquired while performing low power physics tests at ,tmospheric pressure during or after refueling at power levels not to exceed 5 MW(t).  

10. .'.ay be bypasied when ,ecessar) during purging for containment inerting or deinerting.  

11. Not requ-ired to be operable when the reactor preisurc vcss.i head is not bolted to the vessel.  

12. The AP:%M downscaile trip function is automatic.illy bypassed when the reactor mode switch is in the refuel and startup/hot standby positions.  

13. The APA.M.1 downscale trip func:-on is .iuwo:aticall) b)pai-.cd when the IRM instrumentation is operable and not high.  

14. T--e APR.M 15% scram is bypassed in the run mode.  

if i-e first column c.-mnlot be ret for one of the trip z.)stenis. that trip system shall be tripped.  

I' the f-ls, column cannot be met for both trip iyitemi, the appropriate actioni listed be!ow shall be taken: 

A. Ini-i.,te.inseition of operable rods and complete inirtiton of all operable rods within fout hours.  

S. 4educe power level to IRM r.,1e, and pas,.' mode "I , itch in tlic Stamip/liot St..ndby poiition within 8 hours.  

c. iý.cruce tu-bi:;; lo.u .t:.- , C,:• ia:nr stCa:nlIn: :o.reation -alsc e w::;;i n hout.  

" An APRM will b,- co:s.tred inioperable if thrce ade leii 1;.,n 2 I.P': inputi per level or Oliere are esi than 5(", of the normal complement of 

L.M's -o an APg.M.  

I i'ich oa tlre w,:ter level initsurncntation is _ 504" above vessel zero (see Bases 3.2) 
Trips .. Tipons actuation of the fas: clousue solenoid which trins the turbine control valves.  
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The c,ntrol rod drive scram system is designed so 
that all of the water which is discharged from the 
reactor by a scram canl be accommodated in the 
discharge piping. A part of this piping is anl in
strument volume Iu-tube in the piping) which accom
mudates in excess of 50 gallons of water and is the 

v'* p'nirt in the piping. No credit was Liken for 
-:h volume in the design of the discharge piping as 

COCcelrns the amount of water which must ie accom
modaited during a scram. During normal operation 
tt. doscharlge volume is empty; however, should it 
fill with water, the water discharged to the piping 
fr,,m the reactor could not Ile accommodated which 
would result in slow scram times or partial or no 
control rod insertion. TIo preclude thii occurrence.  
level switches have been provided in the instrument 
volunme which alarni and scrame the reactor when 
the volume of water re:aehes 50 gallons. As iiadi
cated above, there is sufficient volume in the pipin
to aecoalnntuda te the scra ii without impairment of 
the scram times or amount of insertion of the control 
rods. This function shuts the reactor down while 
sufficient volume remains to accommodate the dis
charged svter and precludes the situation in which.  
a scram would be required but not be able to per
form its function andcquatelv.  

,..s~ of condenser vacuum occurs when the con
t.i -er can no longer handle the heat input. Loss 

of condenser v'acuu::n initiates a closture of the tur
I ice stop va lv'es and iturbine bypass valves which 
'i::iinatc-s the heat input to the condenser. Closure 

of the ttui-hine stop and bypass valves causes a 1)rCs
sture traa:sieint, iieutron flux rise, ainid aln ilncrease 
in stirf:ice heat flux. T'o prevent the clad safety 
Linit from bei -a exceetvde if this occurs, a reactor 
scram occ:irs oin turbine stop valvet, closure. Tl7he 
tirbin,a: stop valhe.closuet. serani function atlone is 
:• eu-c-,,te to prevent the clad safcty liimait from being 
e:xcQ.ded in the event of a turbine trip transient 
with l,:ss clos-u:'e. The 
coi•.it8;scr low v3cuum scrrami is a b:tcl.-up to the

0
DPR-25 

stop valve closure scram and causes a scram 
before the stop valves arc closed and thus the re
suiting transient is less severe. Scram occurs at 
23" lig vacuum, stop valve closure occurs at 
20" Itg vacuum and bypass closure at 7" lHg 
% acuumn.  

High radiation levels in the main steanline tunnel 
above that due to the normal nitrogen and oxygen 
radioactivity is an indication of leaking ('-el. A 
scram is initiated whenever such radiation level 
exceedsthreetinmes normal background. The pur
pose of this scram is to reduce the source of such 
radiation to the extent necessary to prevent exces
sive turbine contamination. Discharge of excessive 
amounts of radioactivity to the site environs is pre
vented by the air ejector off-gas monitors which 
cause an isolation of the main condenser off-gas 
line provided the limit specificd in Specifica
tioit 3.8 is exceeded.  

"The main steamline isolation valve closure scram.  
is set to scram when the is,.!ation valves are WOi 
closed from full open. This scram anticipates the 
pressure and flux transient, which would occur 
when the valves close. By scramming at this set
ting the resultant transient is insignificant.  

A reactor mode switch is provided which actuates 
or bypasses the various scranm functions appropriate 
to the particular plant operating status. Ref. Sec
tion 7.7.1.2 SAR.  

T-he manual scram function is active in all modes.  
thus providing for :a manual means of rapidly insert
ing control rods during :!ll modes of reactor 
opCration.  

The IIM system provides protection against exces
sive fxmer levels and short reactor periods In the 
start--u1 and i•.ermediate power rlrbges. Ref.

29
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n half scram and rod Mlock condition. Thlius, 
If the cnlil)ration were 1)crforrned during oper
ation, flux sh:iping would not be possible.  
lBascd oin experienec at other generating 
stations. drifl of instruments, such as those 
ill the llowv lBiasin g Nework, is not significant 
anld theetfIore, t0 a'void spiutrots SCra|is, a 
Ca lila rion frequency of each reful'ing outagt 
is cstal)li:3he(L.  

OrouIp (C) devices are active only during a 
given p)ort ion of the operational cycle. For 
exaniplc. the 110M is active during startup and 
in ctivc duri.•g full-power operation. Tl'hus, 
the only test that is incaningful is the one per
fornmed just prior to shutdown or startul); i.c.P 
the tests that are performed juSt prior to Use 
of the inst mt' 1nnclit.  

Calilration frequency of the instrument chan
nel is div\ided into two groups. These are as 
folI S: 

1. Passive type indicating de•ices that can 
be conipared with like units on a continu

2. Vacutnn tube or senilconductor devices 
and d(etectors that drift or lose 
sensitivity.  

Experience with passive type instruments in 
Coininonw)Ieallt l'dison generating stations and 
substutio,,, indicates that the speelfied calibra
tions are ad:.quatc. For those devices which 
employ :,ijuplifiers, etc., drift specifications 
coll for dif0t to bo less than O. t'(./inonth iLe.
in the period of a month a drift of .-G i'7ould ý 
occeir :m( tius providing; for adecqtlrac n::r;ginf

I tn.  

I

Amendment No. 42

For the APRM system drilt of electronic 
apparatus is not the only consideration In de
tcrwining n calibration frequency. Change in 
power distrilu)tion and loss of chamber sensi
tivity dictate n calibraiion every Seven days.  
Calibration oil this frequency assures plant 
operation at or below therimal1 iimi ts.  

A comparison of 'la)les .'1. 1. 1 and -1. 1. 2 
indicates that six i nstrt.;lient chl:mncls have not 
been included in the latter Table. These are: 
Modh. Switch in Shutda% n, Ma::ual Scrani, iligh 
Water Level in Scram li)'schar.mge "lak, Main 
Stea in Line sol.ttion Valve Cit.i re, Generator 
ILoad l{ejcction, and Turhi;:e Stop Valve 
Closure. All of the devices or sensors associ
ated with these scrmaul functions are sillle 
on-off switches and. hence, clairwation is not 
appil icale! , i.e. , the switch is either on or.  
off. Further,- these switches are moiunted 
solidly to the device and have a very low 

rol),bh)ilit) of inovingl-, e.-g. the switches in 
the scr:mu disch-iagc- voluiui t.ik. - .ased on 
the tl)oere, no calibr:ati on is rC(q'ircd for these 
six instrument channels.  

The MFLPD shall be checked once 
per day to determine if the APRIM 
scram requires adjustment. This may 
may no---rially be done by checkI.ng 
the LPIRH readings, TIP traces, or 
process computer calculationa.  
Only a saill number of control 
rods are moved dally and thus thol.  
peaking factors- are not. expected'.  
to chango' algnificantly-ard thuxs 
a dally checkýof'the.- MFLPD is 

34

a

(



0) E o 

TABLE :4. 2. 1 

INSTRUMENTATION THAT INITIATES PRIMARY CONTAINMENT ISOLATION FUNCTIONS

0

* Minimum No. of 
Q)crablc Inst.  
Channels per 
Tri) System (11 Instruments Trip Level Setting Action (3) 

2 Reactgr Low Water >l 4 toabove top o.f active fuel* A 

2 Reactor Low Low Water >'8 4 -'above top of active fuel' A 

2 H1igh drywell pressure !2 psig rated (4), (5) A 

2 (2) High Flow Main Steam line --120'{ of rated steam flow B 

2 of 4 In each Ifigh Temperature Main Steam Line . .  

of 4 sets Tunnel :E:200"F B 

2 lligh Radiation Main Steam Line :S 3 times normal rated power back

Tunnel (6) ;ground . B 

2 Low Pressure Main Steamllne >850 psig B 

High Flow Isolation Condenser Line 

1 Steamline Side -•20 psi diff. on steamline side C 

1 Condensatc Return Side z 32" water diff. on condensate 
:return side C 

2 High Flow IIPCI Steam Line !:150" water D 

4 Illlh Temperature IIPCI Steam Line 

Area .<200*F D 

I henevecr primary cottainincnt integrity is required. there shall be two ope-oble or tripped trip isystems for each function. except for low pressure main 

stesmline which only nced be available in the RUN position.  

2. Per each steamline.  

3. Action: If the first column cannot be met for one of the trip systems. that toip system shall be tripped.  

SA'Po of active fuel is defined as 360" above vessel zero for all 38 
wa er levels used in the LOCA analyses (see Bases 3.2):.  

Amendment No. ,
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TABIE 3:2.2 

INSTRUMENTATION TIHAT INITIATES OR CONTRROLS THE CORE AND CONTAINMENT COOLING SYSTEMS

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

2

1

1(4) 
2(4)

1

Trip Function 

Reactor Low Low Water 
ILevel

Hligh Drywell Pressure 
(2), (3)

Reactor Low Pressure

I- I
Containment Spray 
Interlock 

2/3 Core H1eight 
Containment lligh 

Pressure 

Timer Auto Blowdown

Trip Level Setting Remarks

8 _0 I) above top of 
aeth v t: • el *I

:s 2 psig

300 psig:<p.<350 psig

>,2/3 core height 
0.5 psigp*l.5 psig

_<120 seconds

1. In conjunction with low reactor pressure initiates core spray 

and LPCI.  
2. In conjunction with high dry-well 

pressure 120 see. time delay, 

and low pressure core cooling 
interlock initiates auto blowdown.  

3. Initiates IIPCI and SBGTS.  

4. Initiates starting of diesel 
generators.  

1. initiates core spray, LPCI, 
IIPCI, and SBGTS.  

2. In conjunction with low low water 

level, 120 see. time delay, and 
low pressure core cooling inter

lock initiates auto blowdown.  

3. Initiates sLartlng of diesel 
generators.  

1. Permissive for opening 
core spray and IPCI 

admission valves.  
2. In conjtuction with low 

low reactor water level ini
ates core spray and LPCI.

Prevents inadvertent operation of containment spray during 
accident conditions.

In conjunction with low-1ow reactor water level, high 

dry-well pressure, and low 
pressure core cooling Inter

io__€c Initiates auto blowdown.

I *op) of active fu~i is defined as 360" above vessel zero for all wa er levels use in the LOCA analyses (see Bases 3.2) 

Amendment No.

.10

'7) Cr

I

CD 

CL 

(D 
3 

0-I

I 
i



CD 

Q

(D 

4ýb 
rl.)

ov-"Oh



"I 3..3 (cont) 

A ] For the Startup/Iot Standby and Run positions of the Reactor Modc SelcctOr Switch, 

therc-'•lhnl be two cpfraole or tripped trip systems for each function, c:ept 

ST"M rod bloc:$s, IpMI upscale 1R4 6own:'ca1 and tP4,y detector not ful)-v inser%-d in 

tl:-2 core need not be operable in the ",un" position and APM ccwnsca)e APF%4 r 

upscale (flow bias), and ROM downscile neea not be operable in tile Startup/i|otj Standby modie.  

bho BE3M' upscale need not be operable at less than 30% rated thermal power.  

One channel may be bypassed above 30% rated thermal power provided that 

alimiting control rod pattern does not exist. For systems with more than 

one channnel per trip system. 
.f +-he ifirst 

column cannot De nmcz ror ooVn r:1p sy-zCCMS,' *Cne systems shall be tripped.  

S2.. W[J nercent nf drive flow required to produce a rated core flow of 

96 rw9b/mn.  

3. !P3-1 downscale maty be bypassed when it is on its lowest range.  

4. This function may be bypassed when the count rate is >100 cps.  

5. One of the four SP.I- inputs may be bypassed.  

6. This SPRI function may be bypassed in the bither IRM ranges when the IR'4 upscale rod 

block is operable.  

7- Yot required while perfo0nMing low power physics tests at atmospheric pressure during 

or after refueling at power levels not to exceed 5 nm'(t.  

Amendment No. 42 
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Bases: 

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 consequences 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 

t6w limiting conditions of operation for the p)rimary 

system isolation function, initiation of the enter

gency core coolinlg sIystem, control rod block and 

standby gas treatment systems. The objectives of 

the specificatio:is are (i) to assure the effectiveness 

of the protective instruientation when required by 

preserving its capability to tolerale a single faiilure 

of any component of such systems even during pt-ri

OtIs when p)ortions of such systems are out of set-vice 

for maintenance, and (ii) to prescribe the trill set

tinigs required to assure adequate performance.  

Wien necessary, one channel may ie minade 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 

low values are both critical and may have a substan
tial effect on safety. It should be noted that the set

points of other instrumenta'ion, where only the high 

or low cad of the setting has a direct lIcaring on 

safety, are chosen at a level away from the normal 

operating rainge to prevent inadvertent actuation of 

tl,- safety system involved and ex~os-ut're to, ah:normal 
sit-uationis.  

Isolation valves are installed in those lines that 

penetrate the primary containment and must be 

isolated during a loss of coolant accident so that the 

radiation dose limits arc not exceeded during an 

acid(Int condition. Actuation of these valves is 

initiattd by protective instrumentation shown in

Q

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 

containment so that the guidelines of 10 CFR 100 are 
not exceeded during an accident.  

The instrumentation which Initiates primary system 

isolation is connected in a dual bus arr-ngement.  
"Thus, the discussion given in the bases for Specifi
cation 3. 1 is applicable here.  

"Tito low-reactor water level lnstruWenftstLon is set to trip et >m 

inches on the level instrument (top of active fuel is defined to 

be 360 inches above vessel zero) ana after allowing for the full 

power pressure drop across the steam dryer the low level trip is 

at 504 inches above vessol Iero. or 144 Inches above the top of 

active fuel. Retrofit ex8 fuel has an activ, fuel length 1.24 

Inchcs longer than eatrlc fuel deslifns. However. present trip 

ietpointa were used in the LOCh analyses (NEEDO-24146h. April 199).  

This trip initiates closure of Group 2 end 3 primary containmernt 

isolation valves but does not trip the recirculetion pumps (reftr

ence SAR Section 7.7.2). For a trip setting of 504 inches above 

vessel rcio (144 inches above top of active fueil soil a 60-second 

valve closure time. the valves viii be closed before perforation of 

the cladding occurs even for the maxtiuz bceeki the setting It 

theriforio adequate.  

The Ia. low reactor level Instrumentntion it met to trip when tsrc

tot v.,ter level Is 444 inches above vessel zero (with top of active 

fuel dflined as 3so vtcices il,,ove veosel zero. -59 inches is 84 

gl•scnu bLOvQ ths top of active fuel).  

This 
trip initiates closure of Group I primary containment 
isolation valves, Ref. Section 7. 7.2.2 SAIl, and also 

activates the ECC subsystenis, starts the emergency 
diesel generator and trips the recirculation pumps.  

This trip setting level was chosen to be high enough 

to prevent spurious operation but low encugh to ini

tiate ECCS operation and primary system isolation 

so that no meltinig of the fuel clh:dding will occur and 

so that post accident cooling canl be accomplished 

and the guiclelin,.s of 10 CFR 100 will not be violated.  

For the complete circumferential break of a 28-inch 

recirculation line and with the trip setting 6iven 

ahlove, ECCS initiation and primary sys'em isolation 

are initiated in time to meet the above criteria.

Amendment No. 42
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ta,:il al:so covers the full rarI.ce or spectrum of 

hrcaIk'.1and nlects the at)ov, criteria.  

"I'Le high drywell pressure instrumentation Is a back

up to time water level instrumentation and in addition 

to initiating ECCS It causes isolation of Group 2 Iso

lation valves. For thc breaks discussed above, this 

lnstrmncntation wvill initiate ECCS operation at about 

the sm-ne timc as the low low water levcl Instrumen

altein; thus the resuilts given aljove are applicablc 

hvr, -1-o. Group 2 isolation valv.s Iinclude the 
dr'y'.v ell vent. puirgre, and SUm11) i :.ciation valves.  

Hi gh drywell pressure activates onl!y these valves 

b)c,::use high uhrywell pressure could occur as the 

re,.olt of non-safety related caumse such as not 

uirging the drywell air during starl.up. Total sys

tvim isolation is not desirable for tiese conditions 

ain- only the valves in Group 2 are required to 

clo:;e. The low low water level in';trumnentation 

initiates protection for the full spectrum of loss of 

coolant accidents and causes atrip of Group I pri

mary syz;temn isolation valves.  

Venturis are provided in the main steamlines as a 

mecans of measuring steani flow and also limiting 

the( loss of m:iss inventory from th1 vessel during 

,a :steomiliie break accident. In addition to moni

tor Pi'. :;team flow, instrumnentation is provided 

wui en caus~es a trip of Group I isolation valves.  

"1ia'ý primary function of the instrumentat ion Is to 

dete~ct a break in the main stea'mline, thus only 

Gaccup 1 valves are closed. For the worst case 

n dcltn. Inain steanliline bre:ak out:;ide th'. drywell, 

,11,.; trip seltting of 1201%•,• of ratedi st'amn [low in con

jt ,l~lonI \: ith tile flow limiters and mjain stamlille 

'aye clotu r:, limit the mass inventory Ios:; such 

liti. ftue(l is njot uticC)velre(d, ftlI r(e-l.('atIrcS r'

m mia les;s than 15001" ' and r)cle.m ,. r:1dim,aetivity 

"to the1' environ:; is well below tO C Il, 100 l, uidelilles.  

It-f. Sections 1.1.2. :1.9 and 1-1.2.3. 1 11 Ai'.  

Amendment No. 42

Temperature monitoring Instrumentation Is 
provided In the main stearaline tunnel to detect 

leaks In this area. Trip:i are provided on this in

strunientation and when exceeded cause closure of 

Group 1 Isolation valves. Its setting of 200*F Is 

lowv enough to detect leaks of the order of 5 to 10 

gpnm; thus, It is capable of covering the entire 
spectrum of breaks. For large breaks, it is a 

back-up to high steam flow instrumentation dis

cussed above, and for small breaks with the result

ant small release of radioactivity, gives isolation 

before the guidelines of 10 CFI1 100 are exceeded.  

Hi1gh radiation monitors In the main steamline 

tunnel have been provided to detect gross fuel failure.  

This instrumentation causes closure of Group 1 

valves, the only valves required to close for this 

accident. -Witb- the established settingi of 3 times 

normal backg-round, and main steaniline isolation 

valve closure, fission product release is limited so 

that 10 CHI 100 guidelines are not exceeded for this 

acci(dent. Ilef. Section 14.2.1.7 SAIl. The per

formance of the process radiation monitoring system 

relative to detecting fuel leakage shall be evaluated 
(luring the first five years of operation. The conclu

IrGons of this evaluation will be reported to the 

Atomic Energy Commission.  

Pressure instrumentation is provided which trips 

when main steaniline pressure (drops below 850 psig.  

A trip of this instrmnentation results In closure of 

Group I isolation valves. In the "Refuel" and 

"Startup/llot Standby" mode this trip function Is by

passed. This function Is provided primarily to pro

vide protection against a pressure regulator 

"malfunction which ,uvohld cause the control and/or 

bypass valves to open. With the trip set at 850 psigy 

inventory loss i:s limited so that fuel is not uncovered 

and pealk cl:d tellWrpeliiIt'res are minuch less tha i 

1500"IF'; Ihlums, there are no fis:;ion products available 

for re,.'a .. , m tle tha li those ill the I Cact'r v;lte r.  

i6,.I .tO iln 1 1.2.47 
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Two sensors on the isolation condenser supply.and 
return lines are provided to detect the failure of 
isolation condenis..r line alld actuaLe ibuiacion action.  
The sensors on the supply and return sides are 
arranged in a 1 out of 2 logic and, to meet the 
single failure criteria, all sensors and instrumen
taitios are required to be operable. The trip settings 
of 20 psig and 32" of water and valve closure time 
are such as to prevent uncovering the core or ex
ceeding site limits. The sensors will actuate due.  
to high flow in either direction.  

The 1IPCI high flow and temperature instrumentation 
are provided to detect a break in the IiPCI piping.  

Tripping of this instrumentation results in actuation 
of IIPCI isolation valves, i.e., Group 4 valves.  
Tripping logic for this function is the same as that 
for the isolation condenser and thus all sensors 
are required to be operable to meet the single fail
ure criteria. The trip settings of 200'F and 300% 
of design flow anid valve closure time are such that 
core uncovery is preventeU and fission product 
release is wi` limits.

4~r \.1 .4

may be reduced by one for a short period of time to, 
allow for maintenance. testine, of cAlibratlon.  
This time period is only-•3% of the operating time 
in a month and does not significantly increase the 
risk of preventing an inadvertent control rod with
drawal.  

The APR14 rod block function is flow biased and 
prevents a significant reduction in VCPR expecially 
during operation at reduced flow. The ARPM provides 
gross core protection; i.e., limitt; the gross withdrawal 

of control rods in the normal withdrawal sequence.

(

I
1T.e insL!-,: , i, iC•h initiates ECCS action is 
arranged in a dual bus system. As for other vital 
instrumentation arranged in this fashion the Speci

fication preserves the effectiveness of the system 
even during periods when maintenance or testing 
is being performed.  

The control rod block functions are provided to 
prevent excessive control rod withdrawal so that 

MCPR does not go below the iiCPR fuel clad

ding inLegrity safety limit. The trip 
logic Zor this f unction is 1 out of rn; e .g., 

uny trip on one of the six APRM's, 8 IRM'S, or 

4 SRii's will result in a rod block. The 

*ainiiaum instrument channel requirements 
.. ssure su'..icient instrumentation to assure 
the .inqle failure criteria are met. The 
iciniinun instrument channel requirements for the 

RBM-i

In the refuel and startup/hot standby modes, 
the APRM rod block function is set at 12% of 
rated power. This control rod block provides 
the same type of protection in the Refuel and Startup/ 
Hot Standby mode as the APRM flow biased rod block 
does in the run mode; i,e., 

prevents control rod withdrawal before a scram is 

reached.  

The RBM rod block function provides local protection 
of the core, i.e., the prevention of transition 
boiling In a local region of the core, for a single 
rod withdrawal error from a limiting control rod 
pattern. The trip point is flow biased. The worse 
case single control rod withdrawal error is anal'zed 
for each reload to assure that with the specific trip settings.  
rod withdrawal is olocked before the KCPA reaches the sCPR ftel 
cladding integrity safety limit.  

Below 33 percent power, the worst case withdrawal of a single 
control rod without rod block action will not violate the XCPR 
("el cladding integrity safety limit. Thus, the ROM rod block 
function is not required below this power level.  

48
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-ihs Irdi ro' block function provides locxxl 

v=1l groOG core protction- The ocoling 
rraenaz 1.nt Is such that trip setting £o lose 

thz,, . factor of 10 zbove the Leicoatd level.  

p_1l=oio of rtJe %corst ccae accidcnt re3sults 

rod b1cc% cctin before I.CPR approachoa 

the MCPR fuel cladding integrity safety limit.  

A do..nscalc lrdic".tion on an APP,3\1 or IBM is an 

c-,ienti¢n the in:struntent has failedl or t'e instru
-. l 1 ,-, ;%h rc ,, the 

m--nt is not sCnu~itiVC en:ou.g.h. Int either case e 

0r , Sv•".ill neCt resp5nd to chang;es lin control 

rod mot,:on a-d thus control rod motion Is prcvcntA_.  

.Ce dov.-.Scale trips arc set at 5/125 of full scale.  

* The rod block which occurs wnen the IPBM 

detectors are not fully inserted in the 

core for the refuel and startup/hot 

standby position of the mode switch has 

been ?rovidcd to assure that these 

detectors are in the core during reactor 

startup. This, therefore, assures that 

those instru,.CfntS are inpropCr position 

to provide protection during reactor 

startue- The IRciMs primarily provide 

protcction agai.nst local rcactivit; 

effects in the source and interre'diate 

neutron range

For effective emergency core cooling for small pipe 

b--cahS, the liCI systpm must function since reac

tor preeSSUre (ces not dcrease rapidly enough to 
allow either core spray or LPCI to o0erate in time.  

11he aut;c:.,tic pressure relief function is provided 

as a bach-up to th'e ]PCI in the event the *IPCJ. does 

not op r:'itC. T;le arr n e , ofIt, tripe ing Co-o 

tacts is stnoh as to p-ovide this function .h:.n -cc

cr..sary and minimiz' s:puriotus operation. t.e trip

settings given in the specification are adc(,L.Ltc to

assure the above criteria are met. -cI. Section 

6. 2. 6. 3 SAR. The specific'ation preserves t'C 

cffecti\vncss of thc system d.9ri , of m:!in

tenae., tcsting, or ca.libration, and also 

,izes t-c risk- of inad'.'ertcrt operation; i. C. only 

one jisturme.t channel out of service.  

Two air ejector off-gas monitors are provided and 

when tl-cir trip point is reached, cause an isolai.-on 

of the air ejector off-gas line. Isolation is initited 

when both instruments .reach thcir hig*h trip point 

.or one has an upscale trip and the other ado;'

scale trip. 1hcrc is a fiftccn minute dclay before.  

the air eector of.f-.as isolation valve is closed.  

"This delay is accounted for by the 30-rninutc 

holdup time of the off-gas before it is released to 

the stick.  

Both instruments are req'uilred for trip but the 

instruments are so designed that any instrument 

failure gi.ves a dowanscalc trip. T-he trip settingS 

of thc instruments are set so that the instantanc

ous stack release rate limit given in 5pceifica-tion 

3. A is rot cxcecdcd.  

Four radiation monitors are provided which 

initiate isolation of the reactor building and 

operation of the standby gas trcatment system.  

"rThe monitors are located in the reactor ,,-idin., 

ventilation duct and on the refueling floor. Thc 

trip logic is a 1 out of 2 for each set and each 

set can initiate a trip independent of thcothcr 

set. . Any upscale trip will cause the desired 

action. -Trip st ,rL-,-s of 11 mr/hr for the 

monitors in the vcntilation duct arc based upon 

initiating normal ventilation isolation and s•znhby.  

"gas trea~mecnt s-ste r opcrati): to limit **'e do.;e 
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3.3 LIMITING CONDITION FOR OPERATION 4.3 SURVEILLANCE REQUIREMENTS

0

3. (a) Control rod withdrawal sequences shall be 
established so that ;arximum rcacti vity that 
could be added by dropout of any 'increment 
of any one control blade would be such that 
tlie rod drop accident design limit 
of 280 cal/gm is not exceeded.  

(b.) flienever the reactor is in the startup or 
run inode bel.ow 20% rated thermal power, 
the Rod Worth Minimizer shall be operable.  
A second operator or qualified technical 
person way be used as a substitute for an 
inoperable Rod Worth Minimizer which fails 
after 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 of specifications 
3.3.A.1 if 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: 

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

(ii) The rod worLh minihmzer computer 
on-line diagnositc test shall be 
successfully completed.  

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

(iv) *rhe 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.

I
(b) If the rod worth minizer is inoperable 

while the reactor is in the startup or 
run mode below 20% rated thermal power 
and a second independent operator or 
engineer is being used, he shall verify 
that all rod positions are correct 
prior to commencing withdrawal of each 
rod group.  
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3.,!.,,JLIX N CONDITIONS FOR OPERATION

_____________________________________ I

4. Control rod shall not be withdrawn for 
startup or refueling unless at least two 

source range channels have an observed 

count rate equal to or greater than three 

counts per second.  

5. During operatiog with limiting control rod 

patterns, as determined by the nuclear 
engincer, either: 

a. Both RB14 channels shall be operable; or 

b. Control rod withdrawal shall be blocked; or 

c, The operating power level chall bo 

linitcd oo tho tbh Y1CPR will 
remain above the MCPR fuel cladding 

integrity safety limit assuming a 

single error that results in complete 
withdrawal of any single operable 
control rod.

4.3 SURVEILLANCE PREQUIREMENTS
0

4. Prior to control rod withdrawal for sta'ýtup 
or during refueling verify that at least two 

source range channels have been observed 

coutnt rate of at least three counts per 

second.  

5. When a limiting control rod pattern exists, 

an instrument functional test of the RBM 

shall be performed prior to withdrawal of 

the designated rod(s) and daily thereafter.

S7A
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0 
indicative of a generic cont.-1 rod drive 
problem and the rc.tctor will be shutdown.  

Aiso if damage within the control red dtivc 
c'echanisQ and in particular, cracks in drive 

iotcrnal housings,. cannot be ruled out, then a 

generic problem .affecting a nut.bcr of drivcs 

ca:not be ruled out. Circumferential cracks 
resulting from stress assistod intergr anular 
corrcsiea have occur.red in the collet housing 
of drives at several M-,'Rs. This typc of 

cracking could occur in a nu-=bcr of drives 
znd if the cracks propagated until severance 
of the coilet housing occurrcd, scram could 
be prevented in the affected rods. Limiting 
the period of operation with a potentially 
severed collet housing and rcquirin- increased 
sur.'cillance after detecting on.: stuck 
rci will assure that tha reactor will not 
ba operated with a largq number of rods with 
fzi.ce collet hcusings.  

C. Ccntrcl S'ol Withdrawal 

i. Contrul red dronout accidents as discussed 
in Reference 6 carn lead to significant core ..  

c .e. If coupling intcgrity is r.aintained, 
ti-e ;ossibility cf a rcd drcpet acciJcnt is 
clirtniatcd. Th veos:travel Fosition f:-ture 
A:.CV1=s a positive check as ;;-iy unzoui)edC 
ds :yIrc.h thin poFi:ion. INacurron 
inr.'-'fn .Zat~on r2 tnsa zo rod m.V,;.-mC 
Prcvldcs a verifi.:aticn Zht the rod is fol
lowing its drive. Absence of such response 
to drive novenent would provide cause for 
suspecting a rod to be uncoupled and stuck.  
Restricting reccupling verifications to power 
lev.els above 20Z provides assurance that a 
rod drop during a recoupllng verification 
would not result in a rod drop accident.  

2. "The contrel red LcutirnL suf:et rcirricts 
zha 3ut:;rd 'n " cf a cc-.til•l ;io to 
1en thIn 3 tnz3h,;s in the Y.-:trc21 r:.,zbte 
a.'cr.: Cf a hcfus -aihr 1're - e Z. -..!,t" ef 
:'-ca-tiiity .. Ich cuu-d t" tdL-' 1

j" tiS

0 0D3

small zurount -of rod withdrawal, which is less 
than a norral .single withdrawal inrcrent, w•il 
Lot contribute to --; ' aY e to ther 'ri',imry 
coolant system. The design basis is given in 
Scction 6.6.1 of the SAR, and the design cvalua-.  
tion is given in Section 6.6.3. This support 
is not recuired if the reactor coolant system 
is at atmospiheric pressure since there would 
then be no drivirg force to rapidly eject a 
drive housing. Additionally, the support is 
not required if all control rods are fu;lly 
intertud and if an adequate shutdo". nargin 
with one control rod withdrawn has been deeon
4trated since the reactor would remain subcritical" 
even in the event of complete ejection of the 
strongest control rod.  

3. Cor.trol rod withdrawal and insertion sequences. are 
established to assure that the maximum insequence 
individual control rod or control rod st,•.cnrs 
iuhich zre withdra'wn could not be "worth cnough to 
cause the rod drop accident design limit of 

• | 280 cal/gam to be exceeded 
if the)y wcre- to drap eut of the ccr

iin the manner defincd for the RcA Drop Accident."[) 
Those sequences are dcvclcpcd prior to initial 
operation of the unit follo-4ing L:.y refueling outage 
and the re *,'reý:.nt that an operator Oollo;w these 
sequences is backed up by .thQ,cpi,14tion of the r::.  
or a second qualified station employee.  
"These sequences are developed to limit 
reactivity worths of control rods and 

* together with the integral 
rod vaelciyv lir.iters and the action of the coak':rol 
rod dl.ive system, limit potential reactivity 
inscetion such that tl.e results of a contz:-l rod 
drop accidcnt will not exceed a maxir•n fucl cn.-.rSr
content of 2S8 cal.g,. The peak feel enthalpy cf 
2'0 caII/K~. is below the energy content at "hich 
rapid fuel dispersal and po'mary system damage have 
been feuad to occur based on experimental data as 
is discussed in Reference 1.  

1he znalysis cf the centro! rod erop acctdent -us 
criginally presented in Sczticns 7.9.3. 14.2.1.2 
and 14.2.1.4 of the Safety Analysis Reperz. :i;rcvc
r-nts Iii an'lytical capability have Lilcwcd a: :LC 
rok.i atd "•nalysis of the czntrol red .'-r, a•e1 .

0%

(

(
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Bases (cont' d) 

ITeese techniquelltre described in a 
topical rpqr nd Iwo iitPPl*Imntn. (13pj ) In add taion, a banked 
position withdrawal sequence described 

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

that for power levels less than 269V 
of rated power, the specified limit (typically 1.3% AK 
on insequcnce control rod or control 
rod sctment 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 
concrol rod worths which are sufficient 
to reach a peak fuel enthalpy of 230 
cal/tra should a postulated control rod 
drop accident occur.

( 1 )paone, C.J., Stirn, R.C. and Wooley, 
J.A., "Rod Drop Accident Analy3is for 
Large Loiling Water Feactors", 
ZWFDo-10527, Xturch 1972.  

( 2)Stirn, P,.C.. Phone, C.J., and Young, 
rf.H., "Rod Drop Accident Analyais for 
LargC ei's', Sup~lcment 1 - INEDO
10527, July 1972 

(3) Strn, R.C., Poone, C.J.. and l11un, 
J.H., ".od Drop Accigcnt Analyci5 for 
Large BWR,1's Addendum 1o. 2, Exposed 
Cores", Su;pp1ctz-n'. 2-NIEDO 10527, 
Jzntury 1973.

The following parameters and worst-case 
bounding assumptions have been utilized 
in the reload analysis to determine com
pliance with the 280 cal/gm peak fuel 
enthalpy. Method and basis for the rod 
drop accident analyses are documented in 
Reference 6. Each core reload will be 
analyzed to show conformance to the 
limiting parameters.  

a An inter-assembly.local power peakla; "" a tor( 

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

c. A beginning-of-life Doppler reactivity feed
back.  

d. Scram times slower than the technical 
Specification rod scram insertion rate 
"(Section 3.3. Cl) 

e. The maximum possible rod drop velocity 
(3.11 ft./sec.) 

f. The design accident and acram reactivity 
shape function.  

g. Ic minimum moderotor temperature to reach 
criticality.

(4) C.J. Paone, "Barked Position Withdrawal 
sequence" Licensing Topical Report 
NEDO-2123, January 1977.

(5)To include the pc~er spike etfcct caused by gaps 
between fuel pellets, 

(6) Giizic Reload Fuel Application 

HEDE-24011-P-Aw 

*Approved revision number at time 62a "re~c!d fuel analyses are performed.  
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];,e. t; (con' d)

It Is rec.ognize(d that these bounds are 
conervative with re'pect to expected 

operatlng couditlons. If any one of the 

above condltions is not satisfied, a more 

detailed calculation will be done to show 

compliance with the 280 cal/gin design limit.  

In most cases the worth of in sequence 
rods or rod segments 

in conjunction with the actual 

values of the other important accident analysis 

parameters described above would most likely 

result in a peak fuel enthalpy substantially less 

than the 280 cal/gm design limit.

I
Should a control drop accident result in a peak 

fuel energy content of 280 cal/gm less than 

660 (7 x 7) fuel rods are conservatively 

estimated to perforate. This would result in an 

offslte (lose well below the guideline value of 

10CFR 100. For 8 x 8 fuel, less than 850 rods 

arc conservatively estimated to perforate with 

nearly the same consequences as for the 7 x 7 

fuel case because of the rod power dffferences.

fhe Rod Worth Minmil.zer provlde!; anutomdt1.c 
supervision to antnUL-e that out Of sequence 

control rods will not be withdrawn or inserted; 

i.e., it limits operator deviations from planned 

withdrawal sequences. Ref. Section 7.9 SAR.  

It serves as a backup to procedural control of 

control rod worth. In the event that the Rod 

Worth Minimizer is out of service, when required, 

a licensed operator or other qualified 

technical employee can manually fulfill the 

control rod pattern conformance functions of the,,, 

Rod Worth Minimizer. In this case, procedural.  

control is exercised by verifying all: control 

rod positions after the withdrawal of each 

group, prior to proceeding to the next 

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 

no requirement that the RMW be operable sipce 

the control rod drop accident with out-of

sequence rods will result in a peak fuel 

energy content of less than 280 cal!gm. To 

assure high RWIM availability, the l.I is 

requried to be operating during a startup 

for the withdrawal of a significant number ( 
control rods for any startup after June 1, 1974.

4. The Source Rango Monitor (SRM) system performs 
no automatic safety system function; i.e., it 

has no scram function. It does provide the

62b
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operator u-ith a visual indication of neutron 
level. This is needed for knowledgeable and 

*efficient reactor startup at low neutron level.  

1he co;nsequences of reactivity accidents are 

"unctions of the initial neutron flux. The 

rcq-oirepent of at least 3 counts per second 

zssurs that any transient, should it occur 

begk;is at or above the initial value of 1 0 -A 

of rated paver used in the analyses of transients 

fre::- cold conditions. One operable SRIU. channel 
•-ould be adequate to monitor the approach to 

z .:l-:.- - , ho.....en.ous patterns of 

Scattcred control rod i1ithdrawal. A minimum 

of t.,70 operable S?,I's ar6 provided as an added 

coaservatij-!n.

.

5.. The Rod Block Monitor (RBj) is designed to auto
rIdticnl1y prevent fuel da-nage in the event of 

err':'2o0uS rod withdrawal frao locations of high 

-cw�'uc -nsity during high power level operation.  

"iŽ-:e cz...els are provided and one cf these may be 

b-..•c,;d from the cot-sole for waintenance and/at 

testing. Tripping of one of the channels will block 

t,rr-:.eoes rod withdra-,al soen enough to prevent fuel 

- 1.c. 1tis system backs up the operator who with

roes according to a written sequence. The 
s-•ec.I ... d restrictions with one cn.el out of 

.:crvicc covservatively assure that fuel damage 

D :.-il ýot occur due to rod withdratwal errors when 

S this cn-iitic: e-:i:;t:i. AnQ:cnts 17/11 and 19/20 

CD ...... the results of an evaluation of a rod block' 

+ r-oni~or failure. These acendments shiow that during 

0 :'c;.er o: eration with certain li-miting control 

re"a . tt2', t:'e witd.... of a designated single 

4 1-. rou cc'u Ie.; .ji i:" o:ne or - .Z.r fujl rods 'K•, :..ffl leL frta .h rur(.: f..e O c ~lad •, 

. s U :l L,;L.a[t tc ti:ng of the RBH1 
.'sc:: prier to witrduJ:1l of Such rods to assure 

is pt. r',:bility will a:;!sure that improper with

,: '0.S not occur. It is the responsibility 

h : Luclcnr E,;ig:icer to identify Lhese li-i ting 

, t.:.,;z a.-1 the ds ign ted reds eitiher whnc the 

paterns are initially establishcd or as they 

, o;p due to the occurrence of inoperable control

C , Scram Insertion Times

I

The control rod eyatdm:ks-analyzed to bring the 
reactor subcritical at a rate fast enough to 

prevent fuel- daiage; i.e., to prevent the 1HCUR 

frora becoming less than the MCPR fuel cladding 
integrity safety limit. Analysis of 

the limiting power transient shows that 
the negative reactivity rates resulting 
from the scram with the average response 
of ý1 1 the drives as given in the above 

specification, provide the required pro
tection, and MCPR remains greater than the 

MCPR fuel cladding integrity safety limit.

The rJnicam a-munt of reactivity to be 
inscf~cd dui ng a scrap is controlled by 

pcrzitting no norc than 10% of zhe operable 
rods toJ'tave leng scram timas. in the 
analytical traat.-rnt of the t:.%nsicn.5s, 390 

=i41iseze'ds are allew d bet'-een a neuttrt:, 

sensor reach:ing the scram point a-nd hne 

start of motion of the control rods. T-his 

is -dequaLct Zr-d co :tservative wheen cosared 
to the typiclIy observed time delay of 

about 270 m- !liseeonds. A-proxi;-:rely 70 

zilliseconds after neutron flux reaches the

I
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A. The (lesigil objective Of tht. standby liquid 

control systemn is to provide the capability of 

bring;ing thc reactor from full powcr to a cold, 

xenon-frcc shutdowvn assttmhig that none of the 

wvithahawln control rods can I)e Inserted. "Fo 

ieot thlis objective, the liquid control system 

is desgigned to inject a quaintity of boron which 

lproduces a concentration of no less than 

600 ppm of: boron 
in the reactor core in less than 100 minutes.  

600 P) 01 horot1 conceintration In the reactor 
core is required to bring the reactor from full 

power to a 3'IAk or more subcritical 

condition considerinq 
the hot to cold reactivity swing, :.:-,non 

oison.1ig and an additional na'rgin (25('c') for 

possiible inmrperfect mixing of the chem i:c•l 

solution in the reatctor water. A mininaimim 

qtIantity of 3.178 gallons of solution having, a 

13. 4lc sodium piental)ol'atc conccat ration is 

required to meet this shutdown requirement.  

The time requirement (100 minutes) for inser

tion of the I)orOn solution was selected to over

ri(de • h rate of rcacti vity Ilrisetiron due to 

cooldovwn of the re0:Ctor followvinlg the Xcinon 

poison pe:ak. For a requiired prmnpilnlg rate of 

39 gallons per minute, thn maxinum stcrage 

volume of the boron solution is establi'ihed 
as 1,059 gallons 1153 gallons are contaned 

below 'he pumpl suction a1)(, the reforc, cannot 

be inserted).  

iBron concentration, solution temperature, and 

volume are clec,,ed on a frequency to asSure a 

high reliai)ialty of opeCrt'lIon of the systc:n 

should it ever be required. Experience with 

Pu ,il) ojjc.'iji lity indicates that monthliy testing 

is ade(qtuate to detect if failures have occurred.

0 ©I
Components of the system are checked periodically 
as described above and make a functional test of 

the entire system on a frequency of less than once 

during each operating cycle unnecessary. A test 

of one installed explosive charge is made at least 

once during each operating cycle to assure that the 

charges have not deteriorated, the actuation circuit 

is functioning properly, the valve functions properly, 

and no flow blockages exist. The replacement charge 

will be selected from a :batch for which there has been 

a successful test firing. Recommendations of the .  

vendor shall be followed in maintaining a five-yeaF 

life of the explosive charges. A continual check,6f 

the firing circuit continuity is provided by pilot., 

lights in the control room.  

The relief valves In the standby liquid control 

system protect the systemn piping and positive 

displacement pumps which are nominally 

designied-for 1500 psig protection from over

pressure. The pressure relicf valves discharge 

back to the standby liquid control solution tank.  

B. Only one of the Iwo standby liquid control 

pu •l;I r.1; circuits is needed for p ropier opc.ti

tion of the system. If one pum!ping circuit is 

found to be Inoperable, there is no i mmediate 

threat to shutdo\wn capalbility, and reactor oper

stion may continue wvhile repairs are being 

made. Assurance that the remaining system 

will perforin its intended function and that the 

reliability of tile system is good is obtained by 

demonstr:ating operation of the pump in the 

operable circuit at least once daily.  

C. The solution saturation temperature of 13r, 

sodiLun pcnta%)ratC, by weight, is 59"F. To 

guard against boron preci pitation, the solution 

inchlding that in the pump suction piping is 

kept at l,'-ast I ' "F .1),.'v: the saturation tcr.per

ature by a1 tank heater and by heat tracing in 

the punyi suction piping. The i0F margin Is

Amendment No. 42
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3.5 LIMITING CONDITION FOR OPERATION

Avernqe Planar LUGR 

S During steady state power operation. the 
Average Planar Linear Heat Generation Rate (APL11GR) 
of all the rods in any fuel assembly, as 
a function of average plnnar exposure, at 
any axial location, shall not exceed the 
miximum average planar IJIGR shown in 
FPiure 3.5-1. If at any time during 
operAtion it is determined by normal sur
veillance that the limiting value for 
APIJIGR is being exceeded, action shall be 
initiated within 15 minutes to restore 
operation to within the prescribed limits.  
If the APLi(GR in not returned to within 
the prescribed limits within two (2) 
houra, the reactor shall be brought to 
the Cold Shutdown condition within 36 
hours. Surveillanco and corresponding 
action nhall continue until reactor opera
tion ia wi•thin the prescribed limits.

C
t

4.5 SURVEILLANCE REQUIREMENT -0----

I. Averaqe Planar Linear heat Generation 
Rate (APUIGR) 

The APLIGR for each type of fuel as a 
function of average planar exposure shall 
be determined daily during renctor opera
tion at > 25% rated thermal power.

(I
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3.5 LMITING CONDIITION FOR OPERATIOIN 4.5 SURVEILLANCE REQUIREMENT'© 

. LOC-l U--IGR J. Liner Heat Generation Rate Q GRo)

;)uri)gq steady state power operation, the 
linear heat generation rate (LIIGR) of 
11y rod in any fuel assembly, at any axial 
locatiorI shall not 'ecCeed the maximum 
illowable LIIGR as calculated by the 
following equation:

LIIGR LIIGR <( W
d [i-(4)m a xC~~

d "• Design LHGR - 17.5 Kw/ft. 7x7 
fuel

The LIIGR as a function of core height shall 
be checked daily during reactor operation 
at ) 25% rated thermal power.

/,

" 1..4 kw/itt [0f1 aI, 8x8 1Fuel tvJo(s 

IiAPPI Maximum power spiking penalty 
0.036 for 7x7 fuel and 0.0 
for 8x8 fuel 

.T - Total core length - 12 ft.  
L " Axial position above bottom of.  

core 

If nt .Py time during operation, it is 
dtorained /y normal ourvoillance that the llmiting value for IJIGR is being exceeded, 
riction ohall bo initiated within 15 minuton 
to iestore operation to within the preacribed 
J.Iritts. If the ,ICIGR in not returned to withIsn the proncribed limits within two (2) hours, 
thn reactor r, hall 'ba brought to the Cold Shut6owfn condition within 36 hours. Surveillance 
arid corronpondinq action shall continue un
t.l riact:or operation in within the pre
scruibed lbnitO.

Amendment No. 42
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1inmi~t-in lct oncdit ions f or Operato fae 

A- CQ1-e__S'~rziY_' and T.PCT Mode of the RJIM 
S (ysiii - This specification assures 

that adequate einergency cooling 

capability is available.  

Based on the loss of coolant analyses 

included in References (1) and (2) in 

accordance with 1OCFR50.46 and Appen

dix I<, core cooling systems provide 

sufficient cooling to the core to 

dissipate the energy 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 reaction 

to less than 17%.  

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

(I) " ",o)S o! Coo~lant: Accident Analyses Report 
Io)t lrDe:;dlen tinitsU 2, 3 and Quad-Cities 
tin ; t I 1 , 2 Nukr lea-r Power Staltion!;," 

NI.:I)()-24 1,11A, kHuvisionl , April 1979.

Sdeveloped In this refer
ence, the repair period is found to be 1Q55 than 
1/2 the test Interval. This assumes that the 
core spray and LPCI stubystems conwtitute a 
I out of 3 system, hov.ever, the combined ef
fect of thc two systems to limit excs.ive clad 
temperatures must also he con. ide red. The 
teit inlerial , pecified in ýzpecification -1.5 %'as 
!3 mcnhs. Therefore, an anl,. icpit' 
period which mainwains the bn.zic risk consider- ( 
ing single failures shoubld Ihc los:s than - l:5 , ys, 
and this specifica:ion is v it h n this p.riod.  
For multiple failures. a _0,.or:er intc.rval is 
specified and to impr:'c 'h.e assurance Ohat 
the renaining systems mill f-:nction, a daily"' 
test is called for. Xl i*..ugh it is rccogniv'ed 
that the information given in :eference 3 )ro-
vides a quantitazive i'ctbod to) C-:1:.mate al ow
able repair tinies, the lick of opt'raling tlata1 to 
support the analytical app:oach prevents eomn
plete acceptance of this n-ehricl at this time.  
Therefore, the :imes s-atCd i:i the .zpecific 
items were establilhied \itih due reg.ard to 
judgment.  

Should one core spray subsystem become in
operable, the remaining core spray and the 
entire LPCI system are available <hould the 

(2) NEDO-20566, General Electric 
Company Analytical Model for Loss
of-Coolant Analysis in Accordance 
with IOCFR50 Appendix K.  

(3) APED-"Guidelines for Determining 
Safe Test Intervals and Repair 
Times for Engineered SaIfeguards" 
April 1969, I.M. Jacob:; and 
P.W. Marriott.
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*5 .joitiflg Condltloi for Operation Base) 

beat generation rate even if fuel pcllet 

densification is postulated. The power 

spike penalty is disccusecl in 

Reference 2 and assumes a 

linearly increasing variation in axla1

gaps between core bottom and :.p. and 

ass ucs with 95% confidence, that no

more than one fuel rod exceeds the design 

LI;CX- due to power spiking.  

K. y;inintnn Critical Power Ratio MCPR

60

The steady state values for MCPR specified 

in this Specification were selected to 

provide margin to accorrmm4odatc transients 

and uncertainties in Monitoring the core 

operating state us well as uncertainties 

in the critical power correlation itself.  

These values also assure that operation 

will be such that the initialacondition 

nsstr-Zed for the I.OCA analysiS. plus 2% u n

Icertainty is Satisfied. For an)y of the-special 

set of transients or disturbance caused by.  

l.inf1e operator error or single cqlaipment 

Va!function. it is required that design 

analyses initialized at this steady state 

operating linit yield a KCPR of not less than 

that specified In Specification l.l.A at aviy 

tine during the transient assuming instrument 

trip settings given in Specification 2.1. For 

analysis of the thermal consequences of these 

transients, the valhe of MCPR stated in this specificaftion for 

the liniting condition of operation hounds the initial value of 

mIcPR assumed to exist prior to the initiation of the transientS.  

This initial condition which is used in the transient analyses, 

will preclude violation or the MCPR fuel cladding integrity safety 

limit. AnSumptions and methods used in calculating the required 

steady state MCPR limit for each reload cycle are documented in 

Reference 2. Tile results apply with increasing conservatism while 

operating with MCPRs greater than specified.

(9
The moot limiting tranmionts with ronpe_. to MCPR are generaillyt 

a) Rod withdrawal error 

b) oad rejection or turbine trip without 

bypass c) Loss of feedwater heater 

Several factors influence which of these 

transionts results in the largest reduction 

in critical power ratio svch as the specific 

fuel loading, exposure, and fuel type. The 

current cycles reload licensing analyses 

specifies the limiting transient for a given 

exposure increment for each fuel type. The 

va luen specified as the Limiting Condition of 

Operation are con:;ervatively chonenc to bound the 

mont restrictive ovor the entire cvc e tor 

each fuel type.  

For core flow rates less than rated, 

the steady state MCPR is Increased by the 

formula given in the Specification. This 

assure that the MC[R will be rmainlained 

greater than that specified in Specifi

cation I.I.A even in the event that the 

volor-generator szt speed controller 

causes the scoop tube positioner for the 

fluid coupler to move to the maximtum 

speed position.

"2) "Generic Reload Fuel Application," NEDE-2401I-P-A* 

*Approved revision number at time reload 

fuel analyses are performed.

I
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h..5 SurVeillance .Re~uirec.:ntn Bgaoea (eont'd)

I. �Averace Planir LTIGR 

At core therral power levele leca than oi° 

equal to 25 p,-r cent, operating plant 

expxoriencc and thermal hydraulic analyses 

indicnte that the resulting ovcrage planar 
I,1GI1 is below the noximum average planar LIIGR 

by a considerable manrgin; therefore, evaluation 

of the average planar LIOGR below this power 

level is not necessary. The daily require

zrnt for claculating average planer LIIGR 
above 25 per cent rated thermal power is 
sufficient since power distribution shifts 
are slow when there mave not been signifi
cant power or control rod clanges.  

J. Local ,UIGR 

Tlhe LCGR as a function of core height shall 
bt check,:d daily during reactor operation at 

greater than or coual to 25 pe-r cent power to 

detervifne if fucl burnup or control ro, movement 

'-a5 cused changcs in power distribution.  

A .imiting I,1GR value is precluded by a 

considerable margin when employing a per 
inissib].e control rod patteun below 25% rated 

thermal power.

K. Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal 
to 25 per cent, the reactor will be operating 
at minimua recirculation pwq) speed and the 
moderator void content will be very small. For ( 
all designated control rod patterns which may be.  
employed at this point, operating plant experience 
and thermal hydraulic analysis indicates that the 
resulting MCPR value is in excess of requirements 
by a considerable margin. With this low void 
content, any inadvertent core flow increase 
would only place operation in a more con
servative mode relative to MCPR.  

The daily requirement for calculating 
MCPR above 25 percent rated thermal 
power is sufficient since power distribution 
shifts are very slow when there have not been 
significant power or contrul rod changes.

In addition, the Kf correction applied to 
the LCO provides margin for flow increase 
from low flows,

86AAmendment No. 42
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3.6 "JII1nHG CONDITION FOR OPERATION 

an orderly .hutdown shall be initiated 
and the reactor shall be in a Cold 
Shutdown condition within 24 hours.  

.2. The primary containment sump sampling 
system and an air sampling system shall 
be operable during power operation. If 
either a' sump water sample or a contain
ment air sample cannot be obtained for any 
reason, reactor operation is permissible 
only during the succeeding seven days unless 
the system is made operable during this 
period.  

E. Safety and Relief Valves 

1. During reactor power operating conditions 
and whenever the reactor coolant pressure 
is greater than 90 psig and temperature 
greater than 320°f, all eight of the 
safety valves shall be operable. The 
solenoid activated pressure valves shall 
be operable as required by Specification 
3.5.D.  

2. If Specification 3.6.11.1 is not met, an 
orderly shutdown shaUl be initiated and 
the reactor coolant pressure and temper
ature shall be 790 psig and _).320'F within 24 hours.

-I.

Amendment No. 42

4.6 SURVEILLANICE REQUIREMeNT

2. The primary containment sump sampling 
and air sampling system operability 
will be observed daily as part of 
4.6.D.2.

(

E. Safety and Relief Valves 

A minimum-of 1/2 of all safety valves 
shall be bench checked or repl accd with 
a bench checked valve each refueling 
outages. The popping point of the 
safety valves shall be set aj follows.

I 

I

Number of Valves Set Point (Psigj 

1 [115" 

2 12-,0 

2 12.60 
The allowable set point error for each 
valve is ±1% 

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

Number of Valven Set Point (Ps inJ 

11- 130 

2 71135 
*Target Rock combination safety/relief valve 90
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A. Prinianry Contain nient( - The i ntvelrit.Y Of thle 
pz'imnarv Coe(40:miniel~it and1( operationl of, tile 
Cm C 4ernteiy Cor C!O .otl i i sysielln inl :1p-bi 41:t ion, 
hlmit thle off-site tlwCes to val1ues less Clani those 

sliggest ul in 1 0 C i- I% (I00 inl ithe cvcilz of at h reak 

in tile prinla:1ry sy sci ti piping,. '1i45* cont aill

411(141 integri ty is SpclW( iied wvhencvve C 111'. potell
ti l for viola tion of tile prii ma iy reac to r sys~t till 
integrity exis~ts. (,oocecrn ,lbottl site! :4 ioa 

tioii CeNiis; %%(lcc I\!t4t'4 ici r'eactor i.- crti.cal :1:1(1 

above n1tn- 41tsp!4e ie pvcesso Ce. Ali ceNcpit n: is 
niatie to this 1-etpiriCtnent Wo ing inilial core 

lioadiing anti while the low powver test pitograilli 
is beinig e~iilui~ctid tii Hng~ i inib "" cor 14:liil 

andlt mvhi I thet: m lt'vxc li'V4lot,' pro,-)ai:4 is Ltiii" 

condu~ctetd and4( readyt :1CCess tol tIlt Vem~o CS

sel is riinipi rcd Tit'ie wHi he n1)l)e~o prssr o44 

tile' systen) at this; tlime lVliil ill t~tl 

rt'tticet the chnnct('s of :4 1)41W brelm'e. h'Il( 
rea1ctor) i411:4\ lI tkcil tcrit icai itli1 m period; 

ho~~'verc . ret4iet i vt'' '1i i'oci'4)t't't \...ill1 

be ini aft 4: to 4 i lillinl Y. tilt' prob0iiitu y of 
iln ace~ifit-t o('ct4t'irri. lPCocc('4t4 rts ;nil! thet Rod 

\Voith 'Mi 41 14inlzt' Wvoll Itiii 4ltCi t 44 I)it conro to 

precluode a pea~k fie 1 en ilalpy 

of 2UU cal/ym . In1 -dditioll, 

in1 thle tullikely ct'Vnit t14:It .144 ('Nell 4'it4 dlidti '(cur 

ht:,e reactov I~lad inlg :4111 si:44lkly gas t reji mntmllt 

SyMiCMl \Wil -hal he111 olt )1 CrAH014)1:1 thiii4Z lis 

tinic, offers at sifficic'n bIt'criev to keep off-site 

dloses wvell, within 410 CVINIUD~.  

The pre' ur s s'~'5itli pool Nva~ler proides 

the heat. sink for' Wle m'actor C pin44:ry syw n'il 

ener4gy release foliowvitg :1 postulated rUPWtur 
of the. systeml. 'P110 pre.sure*4 suippression 

Chjajmber \Vater voIiunic mttSL absorb the
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3.7

a s~oe iah-d !eeay :114 nd i.riitu ra ISc iisi Ye helt 
rt'i~i~:ii ti rii 1 i'ii:llry Systern bio\\d'mwnl froil 

S0400 j,:g.  

Sin1ce all oIff ti.. g:iso in'S1 tlie (I y~vit a ~re pu'rgedI 
into Ilhel (- firc4 1e sit jlpreCssiloi Chliliber air 

swt(.41 ri~ll" :i 14453 of coolaniit a~ccidient the 

IC $514 I(' 11($U liniIg fir4ll) isothorillal Corn prc s
Sion p14.ls (he v.1imr pressorc(. of the4. li'1Itid 44405 
not VNC(-Ct W!., jýig,~ OW~ -AII(SI1)III-O.KSiOn4 Cli:i ibll)'r 
fles~4igil 3 ll'(ssuie. 114'f.t dsi j'I4 vtoiilunl of thle 

Siitjipprs-iolI cII:44i14 (wotcr anti :I) nwas 

oh1:l.WlC(i byV c'iilsi'erill-. thA~ illic tota~l voilumle of 
rvatoi't1r coo44lant it) bv condvl(4sodt is d (ischargedI 

wvi I voluillp is ptirged~' to the -stipprt'ssiton chantIl
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UNITED STATES 

(•O •NUCLEAR REGULATORY COMMISSION 
WASHINGTON, 0. C. 20555 

#1 

SAFETY EVALUATION BY THE'OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 42 

TO FACILITY OPERATING LICENSE NO. DPR-25 

COMMONWEALTH EDISON COMPANY 

DRESDEN NUCLEAR POWER STATION, UNIT NO. 3 

DOCKET NO. 50-249 

Introduction 

By letter dated December 10, 1979 (Reference 1), and supplemented by 

References 2 and 8, Commonwealth Edison (CE), the licensee, proposed 
amendments to Dresden Unit 3 License and Appendix A, Technical Specifica
tions. CE has proposed these amendments to support its review of future 
reloads for Dresden Unit 3 under the provisions of 10 CFR 50.59.  

Our approval is only for the proposed amendment and does not constitute 
approval of CE's future reloads under the provisions of 10 CFR 50.59.  

Evaluation 

Safety Limit Critical Power Ratio (SLMCPR) 

This change provides SLMCPRs in the Technical Specifications for all currently 

approved core loadings. With retrofit 8x8 fuel in the core the SLMCPR limit 

is specified as 1.07. Without retrofit 8x8 fuel the SLMCPR limit is 1.06.  

These limits have previously been found acceptable for this use in Reference 4 

and on this basis the proposed change is acceptable.  

Rod Drop Accident (RDA) Design Limit 

The RDA design limit has been modified from 1.3%a maximum rod worth to 

280 cal/gm peak fuel enthalpy rise. The 280 cal/gm design limit is accept

able per Standard Review Plan NUREG-75/087. Also, the power level below 
which the rod worth minimizer is required was increased from 10% to 20% of 

rated. This is conservative by comparison to the previous specification 
and is acceptable.
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Maximum Average Planar Linear Heat Generation Rate (MAPLHGR) 

New MAPLHGR curves reflecting the improved flooding characteristics of 

retrofit 8x8 fuel have been proposed by the licensee. Curves for 8x8, 

8x8 retrofit, and 7x7 fuel of the various enrichments anticipated for 

future Dresden Unit 3 reloads and extending to burnups of 40,000 MWd/t 

have been proposed (References 1, 6, and 8).  

Based on our previous approval of MAPLHGR curves reflecting 8x8 retrofit 

fuel reflood characteristics (Reference 10) and extension of burnup to 

40,000 MWd/t (Reference 9), the licensee's proposed changes are acceptable.  

However, because the new curves are based. on an assumed fuel loading with 

156 retrofit assemblies, any reload with fewer such assemblies will be 

outside the scope of this approval.  

Linear Heat Generation Rate (LHGR) Power Spiking Penalty 

The LHGR power spiking penalty for 8x8 fuel has been incorporated in the 

safety analyses by the reduction of the LHGR limit by an equivalent amount.  

This change has been generically accepted by our Reference 5 letter.  

Power Peaking 

The licensee has proposed to change from a total peaking factor formulation 

to a ratio of the fraction of limiting power density to fraction of rated 

power formulation for the local power peaking adjustment of neutron flux 

reactor protective system logic. This change in formulation has previously 

been approved for other BWRs, e.g., Reference 3. These two formulations 

are identical in their results but the proposed formulation eliminates 

the need for different limits for different fuel types. The limitations 

will be applied above 25% rated thermal power which is consistent with 
the LHGR surveillance requirements and the Standardized Technical Specifi
cations. This is acceptable.  

Safety/Relief Valve (SRV) Setpoint 

A reduction in the SRV safety function setpoint has been proposed. The SRV 

relief function setpoint was reduced to preclude multiple relief valves 

discharges. The proposed change would reduce the SRV safety function set

point to the same value for consistency. The licensee plans to use this 
setpoint in future analyses. This reduction is conservative with respect to 

reactor vessel pressure relief function. It is also a small reduction =15 psi, 

so that there is no significant increase in valve demand, and thus, probability 
of failure.



-3-

Water Level Setpoints 

The current Technical Specifications have water level setpoints referenced 

to the top of the active fuel. Different active fuel lengths, as is the case 

for the 8x8 and 8x8R fuels, may confuse the specification and surveillance 

requirements. Therefore, the licensee has proposed to define the top of the 

active fuel as 360 5/16" above reactor vessel zero and the reactor low water 

level scram and ECCS initiation setpoints at 143 7/8" and 83 7/8" above the 

top of the active fuel, respectively. These definitions and setpoints are 

conservative values compared to those used in the reactor safety analyses.  

These findings are based on current acceptable fuel assembly designs and any 

application of other designs would require specific justification of water 
level setpoints.  

The reactor low water level scram setting and ECCS initiation setting have 

been established as 144 inches and 84 inches above the top of the core, 

respectively, to assure that the scram occurs at or before the value assumed 

in reactor safety analyses.  

Overpressure Protection Margin to Safety Valve Setpoint 

CE has proposed to delete the portion of the license restriction that 

requires reactor power level restrictions to maintain pressure margin to 

safety valve (SV) setpoints during the worst case pressurization transient.  

This restriction was imposed by the licensee to avoid an extensive outage 

in the event of SV discharge to the drywell. Our criteria for overpres

surization protection (Standard Review Plan 5.2.2, NUREG-79/087) have been 

that "for the design basis normal operational transients, relief valve 

capacity must be sufficient to limit the pressure so as to prevent SV dis

charge directly to the containment," and "for the most severe abnormal 

operational transient, with reactor scram, the. SV capacity should be suf

ficient to limit the pressure to less than 110% of the reactor coolant 

pressure boundary design pressure." These criteria are satisfied by the 
proposed change.  

Further, we do not consider the SV discharge to the drywell a safety concern, 

since all safety systems are to be qualified for LOCA environment which is 

more severe than the possible SV discharge. We have also reviewed BWR pres

sure relief systems operating experience (NUREG-0462) and have found that 

operating experience with SVs has been essentially failure free.  

Coastdown Feedwater Heater Restrictions 

The licensee has proposed that the license restriction include a requirement 

to perform a safety evaluation if off-normal feedwater heater operation is 

needed. We consider this restriction appropriate.
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Typographical Corrections and Clarification of Bases 

The remaining changes fall into the category of typographical corrections 

and clarification of bases and do not, as such, represent a significant 

safety concern.  

Environmental Consideration 

We have determined that the amendment does not authorize a change in 

effluent types or total amounts nor an increase in power level and will 

not result in any significant environmental impact. Having made this 

determination, we have further conclboed that the amendment involves 

an action which is insignificant from the standpoint of environmental

impact and pursuant to 10 CFR Section 51.5(d)(4) that an environmental 

impact statement or negative declaration and environmental impact 

appraisal need not be prepared in connection with the issuance of this 

amendment.  

Conclusion 

We have concluded, based on the considerations discussed above, that: 

(1) because the amendment does not involve a significant increase in 

the probability or consequences of accidents previously considered and 

does not involve a significant decrease in a safety margin, the amendment 

does not involve a significant hazards consideration, (2) there is 

reasonable assurance that the health and safety of the public will not 

be endangered by operation in the proposed manner, and (3) such activities 

will be conducted in compliance with the Commission's regulations and 

the issuance of the amendment will not be inimical to the common 

defense and security or to the health and safety of the public.

Dated: April 16, 1980
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NOS. 50-237 AND 50-249 

COMMONWEALTH EDISON COMPANY 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission*(the Commission) has issued 

Amendment No. 42 to Facility Operating License No. DPR-25 issued to 

Commonwealth Edison Company, which revised the license and Technical Spec

ifications for operation of the Dresden Nuclear Power Station, Unit No. 3, 

located in Grundy County, Illinois. The amendment is effective as of 

the date of issuance.  

The amendment (1) authorizes changes to the Technical Specifications to 

support review of future reloads for Dresden Unit 3 under provisions of 50.59 

and (2) modifies license condition 3.E. to assure a conservative MCPR operating 

limit during coastdown operation.  

The application for the amendment complies with the standards and require

ments of the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 

rules and regulations. The Commission has made appropriate findings as required 

by the Act and the Commission's rules and regulations in 10 CFR Chapter 1, 

which are set forth in the license amendment. Prior public notice of the 

amendment was not required since the amendment does not involve a significant 

hazards consideration.  

The Commission has determined that the issuance of the amendment will not 

result in any significant environmental impact and that pursuant to 10 CFR 

Section 51.5Cd)(4) an environmental impact statement, or negative declaration 

and environmental impact appraisal need not be prepared in connection with 

issuance of the amendment.
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For further details with. respect to this action, see Cl) the application 

for amendment dated December 10, 1979 as supplemented February 6 and March 24, 

1980, (2) Amendment No. 42 to License No. DPR-25 and (3) the Commission's 

related Safety Evaluation. All of these items are available for public 

inspection at the Commission's Public Document Room, 1717 H Street, NW., 

Washington, D. C., and at the Morris Public Library, 604 Liberty Street, 

Morris, Illinois. A copy of items (2) and C3) may be obtained upon request 

addressed to the U. S. Nuclear Regulatory Commission, Washington, D. C. 20555, 

Attention: Director, Division of Operating Reactors.  

Dated at Bethesda, Maryland, this 16th day of April 1980.  

FOR THE NUS.LEAR REGULATORY COMMISSION 

Vernon L. Rooney Acting Chief 
Operating Reactors Branch #3 
Division of Operating Reactors


