
Docket No. SO-249 

Commonwealth Edison Company 
ATTr: Mr. J. S. Abel 

Nuclear Licensing Administrator 
Boiling Water Reactors 

Post Office Box 767 
Chicago, Illinois 60690 

Gentlemen: 

The Commission has issued the enclosed Amendment No. S to Facility License 
No. DPR-25 for Dresden Unit 3. This amendment includes Change No. 22 to 

the Technical Specifications. The amendment authorizes operation of 

Dresden Unit 3: 

(1) with additional 8 x 8 fuel assemblies, in response to your 

application dated January 21, 1975, and supplements dated 
February 11, May 7 and 21, June 18, and August 15, 18 and 

27, 1975; 

(2) using limits based on the General Electric Thermal Analysis 
Basis (GETAB), in response to your application dated 
April 4, 1975, and supplements dated May 7 and June 18, 1975; 

(3) using modified operating limits based on an acceptable eval
uation model that conforms with Section 50.46 of 10 CFR Part 

50, in response to your application dated May 5, 1975, and 

supplements dated June 23 and July 7, 10 and 21 and August 25, 
1975, and 

(4) -A1 -slight increase in the APRM Flux Trip and Rod Block 
1=17 for operations involving high peaking factors, in 
response to your application dated May 27, 1974, and supplements 
dated October 22, 1974, December 5, 1974 and April 4, 1975.

O F F I C E 1 ..-.-- -------------------------.-- ------------------------------------------------------------------------------.. ............................................  
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ýoummonwealth Edison Company

The Commission's staff has evaluated the potential for environmental 
impact associated with operation of Dresden Unit 3 in the manner set 
forth in item (3) above. From this evaluation, the staff has determined 
that there will be no change in effluent types or total amounts, no 
change in authorized power level and no significant environmental impact 
attributable to that action. Having made this determination, the Commission 
has further concluded pursuant to 10 CFR Section 51.5(c)(1) that no environ
mental impact statement need be prepared for this action. Copies of the 
related Negative Declaration and supporting Environmental Impact Appraisal 
also are enclosed. As required by Part 51, the Negative Declaration is being 
filed with the Office of the Federal Register for publication.  

Copies of the related Safety Evaluation and the Federal Register Notice are 
enclosed.  

Sincerely, 

0rigal signed 17y1 

Dennis L. Zieman 

Dennis L. Ziemann, Chief 
Operating Reactors Branch #2 
Division of Reactor Licensing

Enclosures: 
1. Amendment No. 5 

w/Change No. 22 
2. Negative Declaration with 

Impact Appraisal 
3. Safety Evaluation 
4. Federal Register Notice
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cc w/enclosures: 
John W. Rowe, Esquire 
Isham, Lincoln & Beale 
Counselors at Law 
One First National Plaza 
Chicago, Illinois 60670 

Anthony Z. Roisman, Esquire 
Berlin, Roisman and Kessler 
1712 N Street, N. W.  
Washington, D. C. 20036 

Morris Public Library 
604 Liberty Street 
Norris, Illinois 60451 

Chairman, Board of Supervisors 
of Grundy County 

Grundy County Courthouse 
Morris, Illinois. 60450 

cc W/enclosures and filings dtd.  
12/5/74, 5/7 and 21, 6/18 and 6/23; 
7/7 and 7/10; 8/35, 8/18, 8/25 and 8/27/75: 

Mr. Leroy Stratton 
Bureau of Radiological Health 
Illinois Department of Public Health 
Springfield, Illinois 62706 

Mr. Gary Williams 
Federal Activities Branch 
Environmental Protection Agency 
230 South Dearborn Street 
Chicago, Illinois 60604



CODb'NWEALTH EDISON COMPANY

DOCKET NO. SO-249 

DRESDEN UNIT 3 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. S 

License No. DPR-25 

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

A. The applications for amendment by the Commonwealth Edison Company 
(the licensee) dated January 21, April 4, May 5, 1975, May 27, 1974, 
and supplements dated February 11, May 7, 21, June 18, August 15, 
18 and 27, June 23, July 7, 10, and 21, and August 25, 1975, 
October 22, and December 5, 1974, comply with the standards and 

-W kensnts of the Atomic Energy Act of 1954, as amended (the Act), 
anl"the Commission's rules and regulations set forth in 10 CPR 
Chapter 1; 

B. The facility will operate in conformity with the applications, the 
provisions of the 4 and the rules and regulations of the 
Commission; 

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

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.  

2. Accordingly, the license is amended by a change to the Technical Specifi
cations as indicated in the attachment to this license amendment and 
paragraphs 3.8, 3.E, 3.F and 3.G of Facility License No. DPR-2S are 
hereby amended and added (respectively) to read as follows:

SURNAMEv 

DATEP_ _ _ _ _ _ _ _ 
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B. Technical Specifications 

The Technical Specifications contained in Appendix 
A, as revised, are hereby incorporated in the license.  
The licensee shall operate the facility in accordance 
with the Technical Specifications, as revised by issued 
changes thereto through Change No. 24.  

E. Restrictions 

Beyond the point in the fuel cycle at which the 
reactivity reduction rate during a scram is less than 
that of Curve B in Figure 1 of "Supplement B to Dresden 
Station Special Report 29," dated March 29, 1974, operation 
of the reactor shall not exceed the core thermal power 
versus flow conditions defined by the "Nominal Expected 
90% Flow Control Line" on Figure 2.1-3 of the Commonwealth 
Edison letter (J. S. Abel to Benard C. Rusche) dated 
June 24, 1975 (Docket Np. 50-265).  

Beyond the point in the fuel cycle at which the reactivity 
reduction rate during a scram is less than that of end-of
cycle curve on Figure 1-1 of the Commonwealth Edison letter 
(J. S. Abel to D. L. Ziemann) dated February 27, 1975 
(Docket No. 50-265), operation of the reactor is not 
authorized.  

F. Equalizer Valve Restriction 

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

G. Recirculation Loop Inoperable 
The reactor shall not be operated with one recirculation 

loop out of service.  

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

FOR THE NUCLEAR REGULATORY COMIISSION 

C) 0 L-) 

Roger S. Boyd, Acting Director 
Division of Reactor Licensing 
Office of Nuclear Reactor Regulation 

Attachment: 
Change No. 22 to the 

Technical Specifications 

Date of Issuance: AUG 9 1975



ATTACHMENT TO LICENSE AMENDMENT NO. 5

CHANGE NO. 22 TO THE TECHNICAL SPECIFICATIONS 

FACILITY OPERATING LICENSE NO. DPR-25 

DOCKET NO. 50-249 

Delete existing pages ii, 1-18A, 22, 34, 42, 42A, 48, 49, 57A, 63, 78, 

81B - 81E, 82, 84, 85A, 85B, 86A, 86B and 86c and insert the attached 

pages ii, 1-18B, 22, 34, 42, 42A, 48, 49, 57A, 63, 78, 81B, 81c-1, 

81c-2, 81D, 81E, 81-F, 81G, 82, 84, 85A, 85B, 85c and 86A-86D. Changed 

areas on the revised pages are indicated by marginal lines.

I
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1. 0 DIFhNITNIONS

''l'e sutiCcedili2g frquently used terns are ex
plicitly defined SO t.nia iUnIEfoi' i tCrprctation 
of the speciications may be achiCved.

A. Abnormal Ooclurrnce -- An iblior'naI occur
rence means• n hel.oeu-Lll8,Y( rrence of nay piant 
condition that: 

1. Causes a Iimitng•;Safety Systemn Sct:iug 
to exceed the setting established in Sec
tion 2 of the Technica. Specifications, or 

2 Exceeds a iini ing" Condition for Opera
tion as established in Suction 3 of the 
Technical Specifications, or 

3. Causes ahy uncontrolled or, unpinnn re--: 
lease of radion ctive m.atcrial fronm the 
site, or 

4. ilesu ts in safety ssrsteni cornponent fan:
tres which coutc, or threaten to, "e1n1er 
the sys'tem inl,'pbioe of nerftnt, us 
inte.tieu s: fet-, uc Li on as Kfined in t 
Technical S ecific:ticuns or SA-l, or 

5. Eesii its in abnorm aIl (legIrn(lation of one Qf 
the several bound.aries which are de si ned 
to contain the radioactive m, tennis result
ing from the fission process, or 

6. MlesuIts in uncontrolled or un. nticipa..ted 
changes in reactivity of greater than i'; 'K.  

B. Alteration of the Ieactr Core - Thle aict of 
rovin.v a n. cor.nont iin tao retgion: i)ove theI( 

core support plat, beow the ippe gid and 
wvithin the shroud. Normal (ontrol rod mnovc
ment with the control rod drive hydraulic 
system is not defined as a pore alteration.

22

Critical Power Ratio (CPR) - The critical 
power ratio is the ratio of that assembly 
power which causes some point in the 
assembly to experience transition boiling 
to the assembly power at the reactor 
condition of interest as calcfflated by 
application of the GEXL correlation.  
(Reference NEDO-10958)

i!,t Sl:i " - ihot st:i ndby icanls operation with 
tie iic wtoe critical, systeni pressure less than 
GOO :1s i"a a)(d the niain stea in isolation Valves 

Ilose(ýd.  

E. _.nei.•jat_ -- Innc(i:ito means that the required 
a ci i�a wi l be initiated as soon as ptn'ctienbIc 
considering4 th' sife operation of the unit and 
th-e inp 't: l ce of the required action.  

F. Iil ast .,i .,•, ( 2 l•a i a ti on - An instrumient cali
bration a.eanus the a djuistnilent of an instruarent 
signal o tput1  so that it corresponds, within ac
c-t,•-,abl- rang,?c, v.nd accuracy, to a kniown 
valu(.-(s) of tue parameter vhich the instrument 

onitors. Calibration shall encomnpass the 
entire inst en ment Including actuation, alarm, 
or trip. iWesponse time is not part of the 
routine instrunent calibration, but will be 
checked once per ceycle.  

G. lnlstreinnt Functionall Test - An instrument 
functiona'l test me.ans the injection of a simu
la te s g., i:ito the instru ment prinmary sensor 
to verify the proa cr instrument response 

al:arm.. and/or initiating action.  

t hisi runment C heck An inst rueniet check is 
u ii ativc, dteram iumtti n of :aeceptalie OpeUr

h~i it\\ Sd ( :vation of instrument behavior 
durL'ing cq raia o . This (lc:te ihii;1.ltiol shal l 
i'cue, w',here possihl !, comxparison of the 
instrument \% itii other independent instrunments 

'a.)asuiring, the sme variale.



I. Limiting Conditions for Operation (LCO) - The 
limiting conditions for operation specify the 
minimum acceptable levels of system perform
ance necessary to assure safe startup and op
eration of the facility. When these conditions 
aie met, the plant can be operated safely and 
abnormal situations can be safely controlled.  

J. Limiting Safety System Setting (LSSS) - The 
limiting safety system settings are settings on 
:instrumentation 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. Limiting Total Peaking Factor - The 
Limiting Total Peaking Factor (LTPF) 
is the lowest Total Peaking Factor 
which limits a fuel type to a Linear 
Heat Generation Rate (LHGR) corres
ponding to the operating limit at 
100% power.  

L. Logic System Function Test - A logic sys
tem functional 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.e., pumps 
will be started and valves opened.

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

0. Operable - A system or component shall be 
considered operable when it is capable of 
performing its intended function in its re
quired manner.  

P. Op.erating - Operating means that a system 
or component is performing its intended 
functions in its required manner.  

Q. Operating Cycle -Interval between the end 
of one refueling outage and the end of the 
next subsequent refueling outage.

(

R, Primary Containment Integrity - 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 conditions are 
closed.  

2. At least one door in each airlock is close( 
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

Minimum Critical Power Ratio (MCPR) - The 
minimum in-core critical power ratio 
corresponding to the most limiting fuel 
assembly in the core.

1. Instrument Channel - An instrument chan
nel means an arrangement of a sensor and 
auxiliary equipment required to generate 
and transmit to a trip system a single trip 
s ignal related to the plant parameter" 
monitored by that instrument channel.

22
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2. Trip System -- A trip system qnc:in a 
arr-angemet ot O e n il'.  
si 11:1ls :l(n u "" ' ,:(:tNlp;('llt reel':l('C 
to initiatc action to I c : mcvol)iS a Ia :'m'c

tive trip l'nction. A trio svys-tem: in:uov re

ldirc one or more inst rumemnt .ihAannn tryi) 
signals. relaI-Cted to n eC at110ore plant 1 :1:1, 
etcrs in order to initiate trip syst•. netion.  
Ifiti~itiotl ()Clr"tot ie action l ay :'(,ii-e 

the tripping of a single trip ssstuni or the 

c.oincidcnt tripping of two trip sy'stem.rs.  

",3. Protective Action - An action initiated by 
the. protection system when alimit is 

reached. A protective action can he at a 

channel or system level.  

4. Protective Function - A systemn protective 
atmlon which results from the l)i'o0('Ctive 

actieon of the channels monitorinng a 
particular phint condition.  

T. Rated Neutron Flux - Rated neutron flux is 

the neutron flux that corresponds to a stea:dy

state nOwer level of 2527 thermal ega'wattS.  

U. Rated 't1ermnl Power - Rated thernmal power 

nieans a stcady-sta,,t. power level of 2327 
thermal megawatts.  

V. Reactor Power Operation - Feactor po.,ve"r 

operation is any o.peration wito the mode 

switch in the "ISta rtup/!lot Stanb• y. .or 'un'' 

position with the reactor critical and above 

1% rated thermal po\wer.  

1. Startup/!lot Sta'ndby 'Mode - In th is miode 
the reactor protection scran trio)s, inAti
ated by condnser low vacuum and main 
steamline isolation valve closure, are by
passed when reactor pressure is less 
than 600 psig; the low pressure main

stcn ilinc isolation v.v IVO Closure trip is 
.. t relc t :ll, proteeti on systemil 

is C nrLi,,i'(l wit.'ith iW'\l M cutroI'Ol .nol itoring.  

y-, 5~triiips and control rod, withdrawal 
interlocks in service.  

2. Run Mode - In this mode thc reactor p:o

tocltion system is energized with APBM 
protCtion, and I M 1Iinterlocks in service.  

W. F-nc.o_ Ve.sse.l.-Pressure - Unless otherwise 
idI(catCd, rVacLor vessel pressures listed in 

the Technical Spceifications are those meas

ured by the reactor vessel steam space 
(l('t(C~'." 

X . IWNW1(lIr (itauU R Fefueling outagc is the 
!criod of Lt Uice between the shutdown of the 
unit prior to a refuelIlug an(d the startup of the 
p~la:t subs,~quei. to that rcful(!ing. For the 

jp,]Ose of cx.gnatinug, frequency of testing and 

surveill:nce, a rMfI.eling outage shall mean a 

regul:aIrIy shCu'(l Cd rCfuel ing outalge; however, 
Where such outages occur within 8 months of 

the conupl"ction of the )previous refueling outage, 
tUP ri•tprii d surveilltnIec testing need not be 

I"er- I'mc until the next regularly scheduled 

outage.  

Y. Safety L-imit - The safety limits are limits 

he!low which the reasonable maintenance of the 

ci ad" "" :1!1(! l primary systelI are assured.  
ExcCCdil'g such a limnit is cause for unit shut
dow'.vn and review by the Atomic Energy Corn

n:ssion before resumpt-on of unit operation.  

Opera tio beyond such a limit may not in itself 

result in serious consequences but it indicates 
an operational deficiency subject to regulatory 
review.

3
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Z. Secondary Containment Integrity - Secondary 
containment integrity means that the reactor 
building is intact and the following conditions 
are met: 

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

2. The standby gas treatment system is 
operable.

3. All automatic ventilation system isolation 
valves are 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 
a'e 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 de-energized.  

1. Hot Shutdown means conditions as above 
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.

BB. Simulated Automatic Actuation - Simulated 
automatic actuation means applying a simu
lated signal to the sensor to actuate the cii
cuit in question.

CC.

22

Total Peaking Factor - The Total Peaking 
Factor (TPF) is the highest product of 
radial, axial, and local peaking factors 
simultaneously operative at any segment 
of fuel rod.

( 
DD. Transition Boiling - Transition boiling meaas 

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 com
pletely stable.

4



1I. SA=rY LIqIT 2.1 LrkIITING SAF=TY SYSTE, S37TING 

. -.. ...... . . T- r, :r V 2.1 FUHEL CLAT)DD ,"G INTEGIITY

Ap1i cab-i.ltz 

11e Safety Limits established to 
prescrve the fuel cladding integrity 
apply to those variables which7 

monitor the fuel thermal behavior.  

Objective 

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

Specifications 

A. Reactor Pressure >800 psig and Core
Flow' > 107 of Rae:

The existence'of a minimum cr.t..ca 
pow¢er ratio (kCPR) less then 1.o6 
shall cons:titute violation of the 
fuel cladding integrity safety limit.

Aplicb bilitiy 

TIhe Limiting Safety Systcm Settings 
apply to trip settings of the instru

ments and devices wihich are provided ( 
to prevent the fuel claddinS integ
rity Safety Limits from being ex
ceeded.  

Objective 

The objective of the Limiting Safe
ty System Settings is to define: the 
iexel of the process variables at 
v;hich automatic protective action 
is initiated to.prevent the fuel clad

dine integrity Safety Limits from 
being exceeded.  

Snecifications 

A. eulron Piu7 Trin Settins 

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

22
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1.1 SAMý7-Y LIMIiT 2.1 LIMIITING SAFETY SrSTEM ~~~ 

i . AP-R. Flux Scram' Tr-'- Sottin' RunN~ 

lwlen the reictor modo switch is in the 
run position, the APP,' flux scram setting 

sha-ll be: 

S < W+ 1 

with a m~aximum set, point of 120% for core 
flocw equal to 93 x'10 lb/hr and groater~ 

where: 

S -~ setting In per cent of rated power 
22 

W-per corntý of drive flow -required to prcduce 

a raýted Core flow Of 93 M.lb/hr, 

TP TFF.. unless the combrination of pover 
and nekLMGR is above thea cua-,o in 
Fiur 24.-2 atý -I,-hi-ch -Doint- the actual~ 
P:akrzng factuor Value sh'all be used.  

!LTPF 3..05 (7X7 fuel assoin-blies) 

3.Ol(SXS fueýl se le) 

2S A~~Fu cra T r i S c tI.:-- efunl or 

Sta;ýr-twnn a"'! HotG Starlb-V o½ 

t.ion, tlne A?11 r'ti Thl be 30t at 
les) tanor equal to 15'% of, rated neutronl



1.1 SAFETY L 2,1 NMITING SA F,-Y SYSTEM SETTING

B. Core Thermal Poe,.,er Limit (Reactor 
Pressure < 800 PLLT) 

Wh"en the reactor pressure is < 300 

psig or core flow is less than 10% 
of rated, the core thermal power 

shall not exceed 25 pcrcetu of rated 

thermal power.  

C. Powcer Trnnsient 

I. 7he neutron flux shall not exceed the scram 

setting established in Specification 2.1.A 
for longer than 1.5 seconds as indicated by 

the process computer.  

2. ýWhen the process computer is out of service, 

thlis safety limit shall be assutmed to be 

exceeded if the neutron flux exceezs the soram 
setting established by Specification 2.!.A 

end a control rod scram does not occur.  

D° Reactor Water Level (Shutdown Condition) 

W.henever the reactor is in t shutdown condition 

with irradiated fuel in the reactor vessel, the 

.waiter Jevel shall not be less than that corres

pending to 12 inches above the top of the active 

fuel vwh'n it is seated in the core.

3. jIIM Flux Scram Trim Setting 

Tle !i flux scram setting shall be 
set at less than or equal to 120/125 ( 
lull scale.

B.

22

AFRI Pod Block Setting

The APRM rod block setting shall be: 

The definitions used above for the APRM scr 
trip -apply.(

22



1.1 SAxETY. LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING

C. Reactor low water level scram setting shali 
be > 143" above the top of the active fue2 

at normal operating conditions.  

D. Reactor lcw water level ECCS initiation 

snaU be 8"� -01,) above the top of the ( 
active fuel at normal operating conditions.  

E. Turbine stop valve scram shall be < 10% 
valve closure from full open.  

F. Cencr-Itar L-oad Dci kecton Scra rn shall inltia+tc 
upon actattIon of the f:ast closure soicnoid v"aeVCs 
which trio the turbinle con:trol valves.  

G. M!ain Steamlino isolaton Valve %'losurc"a.  
shall be •1 ", alve elos"urc from fr'.1 oren.  

H. ýva'n SteaP1ine ?ressure initiation of :a 

221 >.J 

I. Turbine Con-trol Valve Fast Closure Scram on 
iozs o0 control oil -r ..... shall be set 

at c ,--"atr t--nan or ec-"al to 900 ps ig.

8
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. 1 Safety Limit Bases

FUEL CLADDING INTEGRITY

The fuel cladding integrity limit ,is 
set such that no calculated fuel dam
age would occur as a.result of an 
abnormal operational transient. Be
cause fuel damage is not directly 
observable, a step-back approach 
i's used to establish a Safety LlmIt 
such that the minimum critical power 
ratio (MCPR) is no less than 1.06.  
ICPR > 1.06 represents a conser
vative margin relative to the con

ditions reý;uired to maintain fuel 
cladding integrity.  

The fuel cladding is one of the 
physical barriers which separate 
radioactive materials from the 
environs. The integrity of this 
cladding barr'er is related to its 
relative freedom from perforations 
or cracking. Although some cor
rosion or use related cracking may 
occur during the life of the 
cladding, fr'I ssion product migration 
from this source is incrementally 
cumulative and continuously 
measurable. Fuel cladding per
forations, however, can result from 
thcrmal stresses which occur from 
reactor operation sig.nificantly 
above design conditions and the pro
teOtion system Safety settings.  
W'h1!e fission product migration from 
cladding perforation is just as 
measurable as that from use related 
cracks r;, the thermally caused 
c ~add I.ngS perfora tionrs a gru- i a

22

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 
would produce onset of transition( 
boiling, (MCPR of 1.0). These 
conditiofl5 represent" a significant 
departure from the condition in
tended by design for planned 
operation.

A. Reactor Pressure :>800 psig and 
Core Flow,> 10 of Rated.  

Onset of transition boiling results 
in ý decrease in heat transfer from 
the clad and, therefore, elevated 
clad temoeraturo and the possibiý :y 
of clad failure. However, the 
existence of critical po;..;, or 
bollnrg transition, Is not a directly 
observable porameter in an operating 
reactor. Therefore, the margin to 
bo•ling transItion, , is calculated 
from plant operating parameters such 
as core power, core flow, feedwater 
temperature, and core power distri
bution. The margin for each fuel 
assembly is characterized by the 

critical power ratio (C-0R) ;which is 
the rat.o of the bundle power 1.-hich 
would prout.uce onset of transition

22



Safety Limit Bases 

Reactor Pressure >800 psig and 
Core C'low o of Rated. (cont'd) 

bo-iing divided by the actual bundle power.  
The minimum value of this ratio for 
any bundle in the core is the minimum 
crl-tcal power ratio (MCPR). It is 
assumed that the plant operation is 
controlled to the nominal protect-ivC 
setoo'ints via the instrumented vari
ables. (Figure 2.1-3).

The Safety Limit (MCPR of 1.06) has 
S sufficient conservatism to assure that 

in the event of an abnormal operational 

22 transient initiated from a normal 
cperatlng condition more than 99.9% 
of the fuel rods -in the core are cx
pected to avoid boiling transition.  
The margin between !CFR of 1.0 (onSet 
of transItionr boiling) and the saf ety 
lImit, 1.06, is derived from a detailed 
stotistical analysis considering all 
of the uncertainties in monitoring 
,;e core operatlnn state including 
uncertainty in the boil in.transition 
correlat ion See e. g. Reference (1).  

,Because the boiling transition cor
m-'&Vttin ½s h~s•• on 2 ar~e cant~tv

22

of full scale data there -is a very 
h.,.,h confidence that ope-ration of a 
fuel assembly at the condition of 
i.•CR - 1.06 would not produce boiling 
trans it ion. .,

However, if boiling transition were 
1to occur, clad perforation would n&t 
be expected. Claddfng temperatres 
would ince 0s to pprox"MatelY 
1100°F which is below the perfcratlorj 
tempera.ture of the clauading material.  
This has been verified by tests in 
the General Electric Test Reactor 
(G"E,) where similar fuel operated 
above the critical heat flux '0'- a si-nif.c. nt pcriou of tim-, 
minutes) without clad perforation.  

If reactor pressure should ever 
exceed 12400 osia during normal power 
operation (the limit of applicability 
of the bol1ing transition correlation) 
it would be assumed thot the fuel 
cladding integrity Safety Limit has 
been violated.  

in addition to the boiling transition limit 
(MCPR) operation is constrained to a maximum 
LHGR - 17.5 kw/ft for 7 x 7 fuel and 13.4 kw/ft 
for 8 x 8 fuel. This constraint is established 
by specifications 2.1.A.1 and 3.5.J. Specifi
cation 2.1.A,1 established limiting total peail, .g 
factors (LTPF) which constrain LHGR's to the 
maximum values at 100% power and established 
procedures for adjusting APRIM scram settings which 
maintain equivalent safety margins when the total 
peak factor (TPF) exceeds the LTPF. Specification 
3.5.J established the LIIGR max which cannot be 
exceeded under steady power operation.

(1) NEDO-20694. "General Electric Boiling 
Water Reactor Reload No. 3 Licensing Submittal 
for Dresden Nuclear Power Station Unit 3.7

11



Safety Limit Bases (cont'd).

B. Core Thermal Power Limit 
(Reactor Pressure < 800 psia)

At pressures below 800.psia, the 
core elevation pressure drop (0 
power, 0 flow) is greater than 4.56 
psi. At low pow.'ers and flows this 
pressure diffe..ntial is maintained 

In the bypass region of the core.  
Since the pressure drop in the bypass 
raeion Is essentially -ll elevation 

cd.od, the core pressure drop at low 
powers and flows will ,always be Treater 
than 4.56 psi. Analyises show that 
with a flow of 28x103 lbs/hr. bundle 
flow, bundle pressure drop. is nearly 
ýndeoendent of bundle power and hýs 
a value of 3.5 psi. Thus, the bundle 
flow with a 4.56 psi drjvinR head 
wo1l be grea-.er than 2:x103 -bs/hr.  
Full scale ATLAS test data taken at 
pressures from 14.7 psia to 800 psia 
indicat& that t,he fuel assembly 
criti'cal. po;wer at this flow is approxi
.a' t c 3.35 . At 253• of rated 
thermal power, the pealk powered bun
dle would have to be oper.2ting at 
3.84 times the average powered bundle 
in order to achieve this bu•n•dle power.  
Thus, a core thermal power limit of 
25o for reactor pressures below 800 
psia is conservative.  

C. Power Transient 

DurIng transient operation the heat flux 

(thermal power-to-water) would lag be
hind the neutron flux due to the inherent 

heat transfer time constant of the fuel 
which is 8-9 seconds.. Also, the limiting 
safety system scram settings are at values

which will not allow the reactor-to 
.be operated above the safety limit 
during normal operation or durinr 
other plant operatirnz situations 7wh-c 
have been analyzed in detail. 7n 

addition, control rod scrams are such 
thn. t for norma 1Opera t ni tn ln 

teneutron fLu'X tlran:'slipt istrm 
n.-ed aefore a- -s.i>C.ica-,t incr esc 

sur"fIace heft lux occurs. Sc• 
times of each control rod are che,.•cd 
each refueling ouage and at least 

22 every 32 weeks 50"' ?,re checked to as
su',me adequate icnert.on timcs. E,"cCeec 
in- a neutron fluX scram set•iLýn an]d 
a failure of the control rods to reduc 
flux to less than the scram settiin'g 
within 1.5 seconds does not necesssril 
imoly that fuel is damaged; however, 
for this s cifica t d. on ' sa, fe ltit 
v olat1on will be assumed any t-ie a 
neutron flux scram settlng is exceedec 
for longer tha'n 1.5 seconds.  

if the scram occurs such that the neu
tron flux dwell time above the 1•. it
ing safety system settlng is less than 
1.7 seconds, the safety lImit will nr.  
be exceeded for normal turbine or Ten, 
erator trips, which ore the most sever 
norlal operating transients expected.  
These analyses show that even if the 
bypass system, fails to oper.ate, the 

22 design limit of ICR = 1.06 is not 

exceeded. Thus, u, se of a 1.5 second 
limit provides additional margin.

I

22



Safety Limit Bases

"I.I.C Power Transient (cont'd)

The computer provided has a 
se*quence annunciation program'which 
will indicate the sequence in which 
scrams occur such as neutron flux, 
pressure, etc. This program also 
indicates when the scram set point 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, 
computer inform!aton normally will be 
available for analyzinS scrams; how
ever, if the computer information should 
not be available for any scram analysis, 
Specification 1.1.C.2 will be relied on 
to determine if a safety limit has been 
violated.  

During periods when the reactor is shut 
down, consideration must also be given 
to water level requirements due to the 
effect of decay heat. If reactor water 
level should drop below t"e top of the 
active fuel during this tme, the 
ability to cool the core is reduced.  
This reduction in core cooing cap
Cbi!.ity could lead to elevated cladding 
temperatures and clad perforation. The 
core will be cooled sufficiently to prevent clad melting should the water level 

be reduced to tw,,o-thirds the core height.  
EstablIshment of the safety limit at 12 
inches a bove the top of the fuel pryovdes 
adoc, ua t' margin. This level wIll be con
tinuously monitored whenever the recir
culatlon pumps are not operatInt.,n.

1 2.1
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Limitins Safety System Setting Base-s 

FUEL CLADDING INTEGRITY

The.abnormal operational transients,_ 
applicable to operation of the "Units 
have been analyzed throughout the 
spectrum of planned operating con
ditCons up to the rated thorn,1 Power 
condi 'on of ?-..7 !,'Wt in addition.  
2L-h 11t Is the licensed maxlmum steady
state power level of the units. Th( 
maxlmum steady-state power level will 
never knowingly be exceeded.  

Conservatism is incorporated in the 
transient 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 analysis model.  T•his transient mode! evolved over, 

many years, has been substantiated 
operation as a conservative tool fo6' 
evaluating reactor dynamic performance 
Results obtaIned from a General Electr.L 
boiling water reactor have boen com
pa..d w;th pred-ictions made by the model 
T.. comparIsons and results are sum
marized in Reference 2.  

(2) 
L•nford R. B., "Analytical Methods 
of Plant Transient Evaluations for 
the General Electric Boiling `ater 
Rea c tor,' NIE"/,0-l 2, Feb., .1973.



Limiting SafetySystem Setting- Bases 

Fuel Cladding Inur er (cont'd) 

221 The absolute value of the void reac
. tivity coeffic•-._--it used in the analysis 

is conservatively•- estimated to be about 
25/ greater than the nominal maximrum 
value expected to occur during the core 
Sifetime. The scram ,worth used has 
been derated to be equivalent to appro

221 x-telry 80; of the total scram worth of 
Of trie control rods. The scram delay 
timc and rate of rod insertion allowed 
by the analyses are conserva"ively set 
equal t~o the lonest dceay and slowest 

insertion rate acceptable by Technical 
Specifications. The effect of scram 
worth, scram delay time and rod in
sertion rate, all conservatively 

ap e , r of greatest signifIcance 

in the early portion of the negative 
reactivity izisertion. The rapid In
sertion of negative reactivity is 
a.sured by the tile requirements for 

22 51 and 25" insertion. By the time 

the rods are 60/ Inserted, approxi
mat�l four dollars of negative reac
tivIty have been inserted which 
strongly turns the transIentU, and 
accomplishes the desired effect. The 
t. o r 50% and 90% insertion are 
given to assure proper completion of 
the expect•d performance An the 
earlier portlon of the transient.  
and to establish teulti ate fully 
shutdown steady-state condition.

Steady-state operation without ,forced 
recirculatlon w.l, not be 
except during sr tu- test~n. The 
analysis to Support operation at 
varIous power and flow relatLonships 
has considered Operation with either 
one or two recircUlation pumps.  

The bases for individual trip set+. 4 are~~~ L. " ings 
are discussed in the followinn para
graphs.  

For analyses of the thermal consequences of 
the transients, the MCPR's stated in paragraph 
3.S.K are conservatively assumed to exist prior 
to initiation of the transients.

(

A. Neutron Flux Trip Settlins

2 2

This choice of using conservative values 
of controlling parameters and initiating 
transients at the design power level, 
produces more pessimistic ans.;ers than 

result by usinmg expected values of 
control paramcters and analyzing at higher 
pu-.;er levels

APZM Flux Scram Trip Setting (Run Mode) 

The average .power range monitoring 
(APR-) system, which is calIbrated 
using heat balance data taken during 
steady-state conditlonsý reads In 
percent of rated thermal power. Be
cause fission chamber's provide the basic 
input signals, the A;PI1 system r.s.onds 
directly to average neutron flux.  
During transients, the instantaneous 
rat e of heat transfer from the fuel 
(reactor thermal power) is less than 
the instantaneous neutron flux due to 
the tIme constant, of the fuel. There
fore, during abnormal operational 
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 
aoorm..l opera'tional transients1 analyzed 
violate the fuel Safety Limit and there 
Is a subst-,nta argin from fuel ý;e.  
hee.... re, the us, of flow 'feced CZ'( ; f,. Cv, 14



.A Neutron'Flux Trip Settings 

1. APRM Flux .Scram Trip Setting 
(Run Mod,) (cont'd)

22 

22 

22 2.  

22r

An Increase in the APR4 scram trW 
setting would decrease the margin pre
sent before the fuel cladding integrity 
Safety Limit Is reached. The APM 
scram trip setting was determined by 
an analysis of margins required to pro

v~de a reasonable range for maneuvering 
ouring operation. Reducig, this oper
ating margin would increase the fre
quency of spurIous scrams which have an 
adverse effect on reactor safety because-.  
of the resulting thermal stresses. Thus, 
the APRP scram trip setting was selected 
because it provides adequate margin for 
the fuel cladding• integrity Safety Limit 
yet allows operatIng margin that reduces 

the possibility of unnecessary scrams.  

The scram trip setting must be adjusted 
to ensure that the LHGR transient peak 
Is not increased for any combination of 
TPF and reactor core thermal power.  
The scram setting is adJ'usted in accor
dance with the formula In Specification 
2.1 .A .1, when the maxrmum total peaking 
factor is greater than the i m"ting total 
peaking factor..  

APM Flux Scram Trip Setting 
.Rfuel or Start & Hot Sta1'idby Mode) 

For operation in the startup mode while 
the reactor is at low pressure, the APRM 
scram setting of 15 percent of rated power 
provides adequate thermal margin between the 
the setpoint and the safety limit, '25 p-rr
cent of rated. The margin is adequate to 
acco'mmodate anticipated maneuvers 'associated 
witlh power plant startup. Effects of In

o sr pressure. at zero or low void con
tent "re minor, cold water from sources 

.w-il >le d2-,,'. star Atpis t*v` m.C.. h col er

The IRM system consists of 8 chambers, 
4 in each of the reactor protection 
system logic channels. The IEM is a 
5-decade instrument which cover. the 
rangse of power level between that 
covered by the SR4M and the APRM1 The 
5 de ccades a e broken down Into 10 rangee 
each being one-half of a decade in size

ture coeff icients---are small, aný c'on
trol rod patterns are constrained-to 
be uniform by operating procedures 
backed up by the rod worth minimizer..  
Of all possible sources of reactivi-ty 
input, uniform control rod withdrawal 
is the most probable cause of signifi
cant power rise. Because the flux 
distribution associated with uniform 
rod withdrawals does not involve high 
local peaks, and because several rod:
must be moved to ch-ange power by a 
significant percentage of rated power, 
the rate of power rise is very slow.  
Generally, the heat flux is in near 
ecuilibrium with the fission rate. In 
an assumed uniform rod withdrawal ap
proach to the scram level, the rate of 
power rise is no more than 5 percent 
of rated power per min.ute, and the 
AFBR system would be more than adequate 
to assure a scram before the power 
could exceed tlWsafety limit. The 15 
percent APRM scram remains active un
til the mode swi.tch is placed in the 
BUZN position. ThI-s svitch occurs when 
reactor pressure IS greater than 8[ 
psig.  

3. BM luxSrarm Tr~o SettIn5



2...A. Neutron Flux Trip S.ettins' 

3. IFJT Flux Scram Trip Setting (cont'd) 2.I.B APRLM Roj Block Trip Setting

The iRt scram trip setting of 120 
divisions is active in each .rangeof 
the IRM. For example, if the instru
ment were on rance 1, the scram setting 
would be a 120 divisions for that range; 

if t 'ise, if the instrument were.on range 
5, the scram would be 120 divisions on 
that raIne. Thus, as the !RM is ranged 
up to accomodote the increase in pow;er 
level, the scram trip settinix is also 
ran~ed up.  

The most signifIcant sources of reac
tivity change during the power increase 
arc due'to control rod withdrawal. In 
order to ensure that the IRM provided 
adequate protect.on against the single 

22 rod withdrawal error, a range of rod 
w thdrawa! accide its was an.Ilyzed. This 

snalysis included startinn the accident 
at various power levels. The most se
vere case involves an initial condition 
in Nhich the reactor is Just subcrIt"cal 
an- the IRM system is not vet on scale.  

Additlonal conscrvatism was takn in tU 
analysis by assurniiag that the iIR," channel 
closest to the withdrawn rod is bypassed.  
The results of this analysis show that the 
reactor Is scrarn:ncd and peak power limited 
to one percent of rated power, thus main
22 taling '!CPR above 1.06. Based :1 tuhe above 

22 na--.ycs, the hIM provides protection against 
local control rod withdrawal errors and con
-irjous wUhdrawal of control rods ia sequence 

a.nd provides backup proteItlon ior Ihe APiM.

Reactor power level may be varied by
moving control rods or by varyipg 

the recirculatlon flow rate. The AP.RM 
system provides a control rod block to 
prevent rod withdrawal beyond a given 
point at constant recirculation flow 
rate to protect arainst the co~ndl."t.O 

22 of a MCRPE less than 1.06. This rod 
block trip setting, which is auto
matically varied with recirculation 
loop flow rate, prevents an Increase 
in the reactor ower level to exces
sive values due to control rod wth
drawnal. The flow variable tr'p' sott• in; 
provides subs tantial margin from fuel 
damage, assuming a steady-state opera
tion at the orDp s c r- ovar tle 
enrt ire rec irocu~at-ion f low ranc. The 

mar in to ci Safety Limit incrases as 
the flow decreoase's for the seccified 
trip setting versus flow relationship; 

22 therefore the worst case ýCR which, 
could occur during steady-sta•te •os 
tion is at 1 08r of rated thcrnal power 
because of the APi'a\1 rod block trip 
setting. The actual power d istributlon 22 in the core Is established by specified 

control rod sequences and is monitored 
cortinuously by the in-core LP1R.I system.  

w AR scram trip Set t Ing, 
"the AZ1 rod Olock trip setting Is ad
Justed downward if the maximum total 

22 pelkIng factor exceeds the limiting 
tIotal Ieakira.,n factor thus preserving 
the P.-'od block safety margin.

i6
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2.1 Limiting Safety S~stem Setting, Bases (cQntd) 

C. Reactor Low Water Level Scram - The reactor 
iow• water level scram is set at 3 point which 

w.7ill assure that the water level used in the 

bases for the safety limit is maintained.  
Mie scra, setpoint is based on normal oper

ating temperature and pressure conditions 

because the level instruentation is density: 
com:pensated.  

D. Reactor Lcw Low Water LevI ECCS Initiation 
Trip ?oint - 'Me en-crgenicy core cooling 

subsystems are designed to provide sufficient 

cooling to the core to dIsspate the•tlen 
,siociated w.ith the loss of coolant accident 

and to limit fuel clad temperature to well.  

below the clad melting temperature to assure 

that core geonmatry remains intact and to limit 

any clad metal-water reaction to less than 1%.  

To accom•pish their intended function, the 

capacity of each e(ergency core cooling system 

co:mponent was established based on the reactor 
low water level scrapa setnoint. To louer the 

setpoiat of the low water level scram would 
increase the capacity requirement for each of 

the ECCS componcnts. Thn,,s, the reactor vessel 

low water level scram was set low enough to 

pernit margin for operation, yet will not be 

set lower because of ECCS capacity requirements.

Th& design of the ECCS ccmponents to meet the 
above criteria was dependent on three previousl: 
sot parameters: the mi-t:imtc brczk sir" , 101, 
water level scra= setpoint and the FCCS initia
tion .etpoint. To low,:er the Lroint for 
initiation of the ECCS could Il-ad to a loss of 
effective core cooling. To raise the ECCS 
iniztaLon setnoint Would be in a safe dirt _10 

but it ,ould reduce the margin established to 
Drevent actuation of the ECCS during normal 

operation or during normally expected transient

11;



E. Turbine Stop Valve Scram - The turbine stop valve 
closure scram trip anticipates the prcssure, 
neutron flux and heat flux, inrcreaso that. could 
rcsult from rlan,3. closur. of' the turbine stop 
valvs. W'ith a scram tris sottlnýg of 10 
percentC of valve cbesuru from full opecn, the 
resultant increase in suxrface heat flux is 
limited such that !,,CPR remains above 1.06 evcn 

21 durin, the iiorst ncaC transient that .. sumcz the 
turbine by,•.as is cloned, 

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 
fas- closure of the turbine control valves 
due to a load rejection and subsequent 

2 failure of the byrass; i.e.C it prevents 
-;OP1. from becominC less than 1.06 for this 

tr.ns-ent- For the oadr ction from 

I00; power, the TC'.R increases to only 
cl.-; of" its rated va-ue which rcsulits 

in only a small decreace in r10P2.

G. 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 coo!down 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 thian those specified in the thermal hydraulic 
safety limit does not occur, although operation 
at a pressure lower than 850 psig would not necessarily 
constitute an unsafe condition. ( 

H. inain Steam Line Isolation Valve Closure Scram - The 
low press -re isolation of the 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 reac.or shutdo-,%n so that high power operation 
at low reactor pressure does not occur, thus providing 
protectlon for the fuel cladding integrity safety 
limit. TOperation of the reactor at pressures lower 
than 850 psig requires that the reactor mode switch 
be in the startup position whonre protcctioP of the fuel c.adI. jg integrity safety limit is provided by 

the T11 high neutron flux scranm. Thuss, the comibinati 
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 applicphility 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 
i0% valve closure,there is rno increase in neutron 
flux.

18



I, Turbine Control Valve Fast Closure Scram

The turbine hydraulic control system 
operates using high pressure oil. There 
are several points in this oil system where 
a loss of oil pressure could result in a 
fast closur, of the turbine control valves.  
This fast closure of the turbine control 
valves is not protected by the generator 
load rejection scram since failure of the 
oil system would not result in the fast 
closure solenoid valves being actuated.  
For a turL'ine control valve fast closure, 
the core would be protected by the APIRM 
and high reactor pressure scrams. However, 
to provile the same margins as provided for 
the generator load rejection scram on fast 
closure of the turbine control valves, a 
scram has been added to the reactor protection 
system which senses failure of control oil 
pressure to the turbine control system.  
This is an anticipatory scram and results 
in reactor shutdown before any significant 

22 increase in neutron flux occurs. The 
transient response is very similar to 

that resulting from the generator load 
rejection. The scram setpoint of 900 psig is 
set high enough to provide the necessary 
anticipatory function and low enough to 
minimize the number of spurious scrams.  
Normal operating pressure for this system is 
1250 psig. Finally the control valves will 
not start to close until the fluid pressure 
is 600 psig, Therefore, the scram occurs 
well before valve closure begins.

18A
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3.1 LIMITING CONDITION FOR OPERATION

3.1 REACTOR PRfOTECTION SYST•i 

A2p i calb ilit-y: 

Applies to the instrumcntation and 
associated devices which initiate a 
reactor scram.  

To assure the operability of the 
reactor protection system.  

Sceci ficntion: 

A. The setpoints, mininutn'number of trip 
syste.-n, ond minir-.nr nu:-ber of instr-u
rnt char neis thiat .must be operable 
or each pocition of' the reactor mode 

z-itch s!,l be os Riven fLi Toblc 
3.1.1. The recponse times of the 
iidividual fu,ictions shall not ex
ceed 0.10 seco:-,d.

B. During operation with a Limiting 
Tot,-I Peaking FPctor, either: 

a. The ? scram and rod block set

tincgs shnl:l be reduced to the values 
gi7;e n by the equations in Specifica

tions 2.l.A.I and 2.!.B; or

4.1 REACTOR PROTECTION SYSTEM 

A;p cab ilitv: 

Applies to the surveillance of the instrumen
tatf',n and associated devices which initiate 
reactor scram.  

OQb -tive:

To specify the type and frequency of 
surveillance to be applied to the protection 
ins truenatat ion.  

Spci fi ca•t ion : 

A. Instrumentation systems shall be 
functionally tested and calibrated as 
indftatcd in Tables 4.1.1 end 4.1.2, 
respectively.

B.

221
Daily during reactor power operation, 
the core PoWer distribution shall be 
cheched for Liniting Total Peaking 
Fa cto r ( Tr ) .

The power distribution shall be changed 
such that a Limiting Total Peaking Factor 
no longer exists.
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-i lialf seriin -ind rod block condition. 'llius.  
if the enlibr,-ition were perfornicd during opcr
-1tion, fjtj.ý Sjjp)jjjr ýý-O,,Ojd 1101, Ig, poS3ij)jC.  
13,lsc(j oil oti-ier gunerating 
st,)?iolls, (ýrift 01r his"runlents, stlc*n is tllosc, 
in ILI)c Flwx 13i,,,sint, Neworlý, is no, si, nificint 

'Id, t1lerefore, to ,I,void spurious Scr.  

frequelicy of Cacli -Qf"I(Aing (-,ltn-( 

is 

Group (C) dcvices nre ictivc only durill.- zi 
givell portit!ll of Ole Oper,11ion,11 cycle. For 
ex,11111)1c, ýilc MIM is "ctive d"irill", stZirtup "Ind 

ill'ictiVC dU!'iP' fUll-I)OWCY 01)(21-,1tio!). '111US, L 'lic ol-d Z-1 ly 'wst til'i" is Inc,11lin-fui is tile one 1),-,r
r 101,11)Ud priol. to shut("wwn or st"ll-flip; i.c.P 
t1le tcsLstllýlt "'re purfol-Illed just prior to use 

of Ole illsti'linicilt.  

Cnlibrntioli fre(Iticncy of the instrunient.  
nul iý3 (!ividcd ilito two groups. '[1luse are as 
fOllows: 

1. P,-..,;si%,c type indicnting dcý'Accs thall enn 
))C coll)parcd with 11;1ý0 Ullits oni a Contillu
oos )),lsis.  

2. Vncuuln tubc or scniicon6uctor C:c%,iccs -I, L lose ld w_,!ectors that drift s 11 "Is it i v i ty.  

Expcrienec with passiv- typc instrun-unts in 
Edison 1-,d 

subst,ýUons indlic'ntcs t!"n" flilc C-Ililbra

tions nre Ite. For t"'or"c' deviccs Nvlicil 

cniploy -)ip;ificrs,, ctc. , drift specific,'tions 

cill for dril"L to be, less thn i. c.  
in 111C period of a Ilolit"'i -I dvift Of, would 
occur ýiý,ýd tinis providing, for n1,',l-,,,,in.

For the APRAI svsteni drift of electronic 
app.,iritug is not the only conAsiderution in de

Y. Clizinge in 
no"ver (Iislz-ýý,ution and "oss of C1 I Libor sensi

-I cztlil)ration everY scvcll (inys.  
Cl1i1.)r,,,tio:l oil t'his freqUIC]ICN, Issurcs J)"11A 
opC-,),1io;l nt or I)Ulo%\. thcr'.11.11 iinlits.  

A conlparison of T,01)les -1 1 iý d 1. 2 
ilizil. si.\ instru:iwnt. cll,ýnneis liivc not 

ocen in 1,11C l""Ller -'se 
Swi"c"Ah in Shi:'L(1,)\\n, Minunl Scrani, fligh 

W'Liter ICvul ill 'Scr"1111 

Lold" "Ind Stop V.dve 
C!(?S,11.(!. ;,ý111 OL, tl)c (luvic(!S ol. sclisu"S nssoci
:,",Ud 'L!'(2-_,Q SCrZlM fUl',C:U:O!1,S 11'C Silllj)1(2 

oll-off Switclics nud, hellc,ý, CZl1;1)r.,t;oil is not 

nppl ic"',I)IC, i.e. , 'Llic Switc-111 'is Cif lic v on or.  

O'l .. t1,,CSU switelic-S nlotlntcd 

Solidl to thu (ýCvice ý',nd "i'l".0 " -,'Cry lwx 

prol),15i lify of Illov;11-1 C, 1,41C switcýhcs in 

thc scrani disciln, volu.nlu tlnk. Blscd on 
ý!,,C abovc, -no (-:uibrýiLion iS required fol- 'LlIeSC 

Six illsLi-LillIQ'It C11,111w-"Is.  

Tho LTIFT shall be checked once 
Pcr day to de-t-ermine if the APRM 
3cram requircs z-Ajustment. This may 
may noimia I'ly be done 'by checking 
ý_-e LF."'I readings , TIP -',.--aces, or 
proccss co:nputer calculat-ions.  
Cnly a numbor of control

are moved daily and thus the 
ýactlors are not Oxp,ýCtcd 

to ch'ango si,,-,nificantly and thus 
iS a daily check o'L the 7'C F1 

d -, q
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INSRTAC7~TY70 3T2TSROD B-LOCK-

Channcls FPcr 

2 

3 

3 

* 3 

2(5) 

2(5)(6)

in strumernt 
ARP scle (Jowbias) (7) 

sPR uc a-3 (-ciuel and St-artup/Hotc 

AP o-2 .donscale (7) 

Rod block monitor up-cal-- (-IC*4 bias) (7)

Tr~Level Scttincr 
g 4-LT 7 (2) j2 

<12-/12 5 fu I c al 

3 /125 full sc~a-le 

- -))jF± (2) 122

Rod. block1- monitor dcwnsacale k7) 

Sdo-,';nscale (3) 4 512 ull s c a I 

1P4~~~ 3-Za1 03/125 fu~llscale 

T~Jdcucc-tor notý full~y in-scrtcd in 

the co--

SMi~ detect'-or not- in ntart,,p posiU%-on~

42'
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TM3117 3.2.3 (cdnt) 

* . o tostart,;-p/)ot Statndby a-d. R-n pvstions ol[ thc Reacto= MS&' Solcct'or S-dtc'hr 

th e ro shnl7l 1ý c two crcrab orC r 4p-~ tri~ Ys, cms :Ecr ch n C 14 or ', 

SR rd ooj:, .M 5 1,IR c-;.~a r ~o ~rnt~lv incrt-cd in 

tc core nocc3. not ~b2 o 'pcraibJc in t'h c~ t p~iinad "\PRMn ci"Clcic AR:~ 

22j pscale (flow bias), RBM upscale, and RB'I downscale need not be operable in the Startup/Hot 

this C o n d -COn nay cJt cr ý; tzo s c, n T-)- rC%-iCa t>d co-'ina hz t± t>0 

o~rbesystecm is func'Cionallv t CSt C ( i rO ai civ an' Ial thrVt i` this 

conQditic0 list-s ioncjcr th-an seve7(zn d:3t~In systocm shall h t rit d Jf pph-e first 

Co lI.Pn can-not'- be i-c-t for bot-h trip 11Cc~, h systm -hall hetip .  

2. 11 - -ecn ~f drive flow,ý required to- pDroduce a ratýed core f low o f 
22j 98 ý2/m 

3. !RMA dow,-nscaJle may be bypuasscd whnit is on. iýts lowest -range.  

4. This function m~ay be. bypassed -when th.:- co0Unt rate is >100 cps.  

5. One of the f our SRYI inputis imay be bypas sed .  

G. TI-14S SPM' LunctCion may be bypa ss idn the higher IR ;:anges -when th~e !R4 -upscale rc,` 

block is operableý.  

7Not required -w"hile perfor-ming owperphysics. tc-sts at,- atmosp'heric pressure duri ng 

or after -refueling at power levels no' to c-xcccd 5 W(Q~

-*42A



4Two on 1"tco Isol-T~on cc--.cnscr supply: =dn
I~~kncs arc 0 t,-6 IA akur CA, 

~zd~io cn~oso m ano a C un'c S olatic-. ac',On. 2 
Zcn!so-.s on aes~~ n*eua~io are* 

7tic: are 1c)cr~3tob cpcrablo,_. c'r; is 
C'k 2Ou> 0 n 2 wtrax vzilvo closurc timc 

~ ~>~j~- scnnor %ill nc:tccuc 

The !PiC.'11high flowv andý 'cz-,-craturc instrua;cnAPtaio-I 
are rovzcdto a tO. a rca-k In ']-e IIIPCI pig 

m rn~ofthi is en~a~oareo3U!s in a'ctuationa 
o: iPCiso aon wv1cs; i. c. , Group /I i's.  

fo t> 'sl L o r cc a c an i thu s aU T sri t 

are cc:r' to Ž' urboto rnoot thýsi I ffl 
vrx.roci, ra Ti-e lrip ctiz o.' 2010' ' i 30c0%ý 
o I (Ig c o anul var.'e lo-curc 1.-nc a-rc zszec: that, 

rcaeis wXIiLh-11i -' 'L 3.  

Thc .lns'tr-_nicntaticn vwhic-h lnitiatcs -CICS actiocn Is 
az-ra-ngedI in a dual b-uz: sýyslem. As Ior oth cr vital 

sTre cntrtolo arrock functhios fareio prrovicc; t 
prcvnýo exrus:3rv. tconIrj roans withdrwa sosthat 

is ,'Cin.' docr normed.-ch1 Os ''n rploi o 

this function is 1 out of P.; c.-., any trip on one 
o f th e s ix APRM's' , IR's , or 4 SRI%'s will1 result 
in ýa ro-d block. Ilie niunin rrntchannel 

req1.r~a'tsassure suf-IL. inzt Iinst~en~~ to 
ar-sure, theinle failur,2 criteria- -rc rTI TheC 
rniniz-un ins trum._n t .channel recjuirer:Žents for the R1II~M

221

m ~ay 'be reduced by one for a,'Ihort period of tiffc. t'o, 
allow for mainten-ance, testing, or calibration.  

.2 Mi tire period is only -31% of the operating -timý" 
in a :nontlh and doe-s not significantly increase the, 
risk of preventing an inad-vertent control rod with
drawal.  

* The APRFI rod block function is flow biased' and 
~21 prevents a significant reduction in YICPR es-Peieally

during operati.on at reduced flow. The APRX provides 
gros's core protec~tion; i.e., limits the. gross core 
control rods in the normal withdrawal sequence. The 

'21 triýps are set so that KCIPR is =zi-tai-iled greater 
-~ than 1.06.  

The A:P-7,' rod block function whinch is sct at.  
14"A of rated pow.er in fi:n-ctional in 'the rfe 
an d Szartu-p/flot Standby ýmode. This control 
ro6 block provide~s the same type of protection 
in2 the :Rcfuel PId Startup/Hot Standby mode as 
the ?c Afo bicased rcd block- does, in vic rizn 
r~ns-'c i.e., it pýrevents I-("P fzom dccro-asingr 

22 beo1. 06 during control rodl withdravals an~d 
prevent3 ccntrol rod withdra-.val before a 
scrae-Ir -c raclhed.  

Thle IrZ:1 rod blockz function provrides local 
protCction of1 Zile core, i.e., tlle Pre22 1 vent lion of' transItion booin g in a local xo~ion 
of, the corer. '&Or a 04Ingle ro-I tbi"drawntl error 
fro= a liz.tcing contzrol rod Vpatteru. The% 
trIp, poinzt is 'klm': biased. The -worct c~a-s sin,,lc 
ccntrol rod itda'a err a bzcn cnlz,-!ed 

, :n C rli zzulto show. that w;ith thec sper-f-M 
trip flti2~)rod wih'~zlis blockcd 

allow4ing- adcquato mar-in.  

Below 70 rcrcent poethei wowct car,
Wit nwaof a sing-lo control rod results 

in a X'CPR -rcate, r than 1.C6 without rod 
block actio~n. T h us,- below thl-s, Power levol 
it is, no'ý re~quizcd.

,-"-T



'me inn, ro,! bi"k function prov-idzs ioc-al --s

v-C-11 Crol3r, corc pzotcctlon. 7o(-- scýr-I'Aý 

a -'r is ot;ch th'ýt tr'LP Set.t !-n - io less 

thz= C t o r o r'b 0 -'c tL I C i'm ed C -n z C -1 C-;Iý' I 

0ý t'va worst c=-ý z-,ccidcnt r7ý-Oults 

in rod Z)lc-c:-, cct'Aon ba-fore 'ECIlli 

A indication on an AP.R.M or TIM,! is an 

in,.Iýcation 't.1-C insrunncnt nas f,'lilct! or t'-- in-Q.'U-u
. 7-, 1 c ý "- - r ca s c 'L, -. c

2-nc'n" is noý scný,i'ýivc crou '. -I . - I 
to cnaz"C'Cs in Ccntrcl 

ro(.74 motýxon a,-.,,, 1.3-us control rc,,! raotion is -.),-cvcnt--d.  

T1,c do%,.-nscal,ý ',rl:ps a-rc sc-, a-, 5/125 of fuLI S-calc.  

The rod block vhich occurs -vhcn t'pC TM-1 

dcltectors are not 'fully inscrtcd in the 

core for tic refuci and startk-up/hot ' 
II L. %-j- Cch has 

-- a dby nos4-4on o-F -hýý, mcdo s-,,-it 

bccn to assurc t'Anat: 

<ý.ct--ccl--ors arc in. Co-= during rcact-or 

ý5tartuo. V-iis, thcreforc, as--,,,rc3 -'Chzýt-

these are in n--onnr :,-osition 
J-0 'Drov-4dc -proteCt4 
t- L- :_on dv.ring rcactor 

Pri-marily prcvý4cac 
ýnrtuo. T 1, c I R:-1 

E-'C' 4-4..
Protcc'---ion ac-ain3t ]-ocal rc 

Cf--FCct5 in --hc source and 4 a-C 

1--6r ciffcctivc cmcrgency core coolin.- for s-nallp"pe 

*ý.c jir-C! systcm mnu5t nc'L:c- sýn-cc re-c

PI-CSS'Ur(' (ICCS not ý-=--CaSC Cno""'-11 to 

C'jov con-, s-p---ay or L11C1 'Lo oncrac m I m 
L; 1-1 i cd 

s a t, TIPCI C-.-Cný T 11) C T.  

AnOt Opý-': 'r' "IC-1. of L i,ý con

is s,,-ch ý,,s to this funcLion nc-c

cssary Lnrl mininnizQ --purious -poralion. TIc 'rin,

sc-Ings 'ven in Aýhe s,,ýccfflcation are adcau-"(z. to 

assure '%.he above criteria a-ze rnct. Rcl. '.Sccýim 
6. 2. G. 3 qA!-',. soccification prc.-,crvcs 

,--t.k%,cncss of thc systcm durzir- -criods of r-.a,!'.n
call :-tion, anc. aiso ,n.,P-

7, 1 t C':z iib, 1, ý 
mi;z-:ýS ,',,.c I` opcration; c. only 
one iný,t-,-ncnt chan-,ýcl of scrvice.  

I'wo air cjCd.or o'Alf-,-I-s monitors -are providcd and
,,vhcn t'ncir trip point is rc-chcd, ca-L;.sc an isok tion 
of t'hc air c.kcctol- off-gas linc. Isolation. is initiat--d 
,%,Icn irsrumcntss rcach thciir Ink.- triý p int 

Pr o-C nas an -11TSCale tri.) and LL'1'C OLL,,,-r a 
ca 1 c A rc is - fif',ccn mln,--Lýý 6 lay bc' rc 

1, 'Ilic 11 k k C1 10 
Ch c ax: r C. C C t 0 :- o f f - s ,I S C) !,-,, t; 0:-I, v'- I V C *I S C 10 s C " 1.  

-S (jeln", is 11CCO-j""CO for b": t'le 30-n"i"I"Itc 
hikiu-) of the Off-ras ILI'-,;lo-"c it is rcL'cascd to 
the S"Lack.  

Both irslru ments are required for trip but the 
in's"rumc-Its arc SO GCsi'-n,-,d that anv ins-'.ument 
P- il,,-,-c -1-;cs a 11--ýip. !iic sct'Lir;s 

Of t"c instrumcnts arc sct- so that 1A.1c instan'=,c
S"ýIck rclc'-sc ratc Himit givcn in Spccilfica".iion.  

3. S' is not (':ýCccýcd.  

;:our radiation z-onitors arc Drovidcd which 
initiatc- isolation of rcac'o-A building znd 

of tllc stan6'by -as- trca'11--c"nt sys"Cln.  
"n"mtors arc 410cated in f-',c rcac'loz

vcnti'-I'Llon duct ard on tlIc rcfuclin'r floor. 7r I 
trIP jo---ic is a I out of 2 for cach set' and each 
Set can ink-`Iatc a trip indcpcn(.cnt- of thc 

sct- - Ariv ,-,pscallc '..rip %-;Ull cautsc Lhc dlcsircd 
ac'ion. -Trjip sc.tir-s of !I for tl--, 
MC)"'Lo-S L'hc ventil'-!,ion (;-'-'C' arc bascý lmon 

t1n,-, noy-mal vcn!1),*1-,,ion iýsolation and 
- a' sys' -;-n oTD, n to U-nit t' 'ý dose as I , , m c n(. -- Lc cvatio. ,.' , -
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3.3 LIMITING CONDITIONS FOR OPEPATION 4.3 SURVEILLANCE REQUIRE•NTS

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 operating with limiting control rod 
patterns, as determined by the nuclear 
enyineer, either: 

a. Both RBX channels shall be operable; or 

b. Control rod withdrawal shall be blocked; or

c, The ope7rating powcr level shall ho 
limited so the the :C.FR will 
remin above I, 06 asxtinge a 
single error that resuits in 
comp2eto withdracal of any single 
operable control red.

4. Prior to control rod withdrawal for startup 
or during refueling verify that at least two 
source range channels have been observed, 
count rate of at least three counts per 
second.  

5. When a limi-ting control rod pattern exists, 
an instrument functional test of the REM 
shall be performed prior to withdrawal of 
the designated rod(s) and dacily thereaf .

57A
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operator with a visual indication of neutron 
level. This is needed for knowledgeable and 
efficient reactor startup at low neutron level.  
The consequences of reactivity accidents are 
functions of the initial neutron fluxo 11,e 
requirement of at least 3 counts per second 
assures that any transient, should it occur, 
begi~s at or above the initial value of 1 0-8 
of rated power used in the analyses of transients 
from cold conditionS0 o One operable SRN.1 channel 
would be adequate to monitor the approach to 
criticality using homogeneous patterns of 
scattered control rod withdrawal. A mi4nimum 
of two operable SRP'Vs arc provided as an added 
conservat ism0 

5. The Rod Block Monitor (RBM) is designed to auto
Matically prrevent fuel damage in the event of 
erroneous rod withdrawal from locations of high 
power density during high power level operation.  
T•o channels are provided and one of these may be 
bypassed from the console for maintenance and/or 
testing. Tripping of one of the channels will block 
erroneous rod withdrawal soon enough- to prevent fuel 
damagc. This sy•,tem backs up the operator who with
draws rods according to a written sequence. Tie 
specified restrictions withi one channel out of 
service conservatively assure that fuel damage 

will not occur due to rod withdrawal errors w.ahen 
this condition exists. Amendments 17/18 and 19/20 
prcseoi, the results of an evaluation of a rod block 
monitor failure. These ameonments show that during 
reactor operation with certain limiting control 
rod paetternsr, the wi"h,_d1ranwal of a designated single 
control rod could result in one or more fuel rods 

22 with 'ECPRs less than 1.06. During use of such 
patterin;, it is jud lid that testing of the RKM 
system prior to withdraual of such rods to assure 
its oorabity ill assure that mproper with
draw:al does not occur. It is the responsibility 
of thie 2'uclcar Enginr to identify these limiting 
p't terus and the de. ;ý;naited rods eithir when the 
patterns are initially established or as thco 
develop due to the occurrence of inoner;hie control 
rods in other 1 than ] ; it,' tinn r o s!tcrri

C.. Scram insertion Times

22 
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The control rod systlem,:is..analyzed to bring.tht 
rO.actor subcritical at a rate fast enough to
prevent fuel dam-ige; i.e., to prevent the I'MCPR 
from becoming less than 1.06, The limiting 
pow-'er transient is that resulting from a turi 
bine stop valve closure with failure of the 
turbine bypass system. Analysis of this 
transient shows that the negative reactivity 
rates resulting from the scram with the 
average response of all the drives as given in the ab,,ve specification pr de terqi~ .-b cv rC 4 o ,tn, p rov! d the requl red.  

protection, and 2,C•-R. remains greater than 
1.0O. Reference (1) shows the control rod 
scram rcaRctivity used. in analyzing the 
transikents, Reference (1) should not be 
confused with the total control rod worth, 

1 as listed in some Zlm:1ndments t6 the SAP 
The J8ZAk val.ue represents the amount of 
reactivity available for withdrawal in the 
cold clean core, whereas the control rod 
wor•hs zho-;n in Roforence (I) repro
sent the amount of reactivity available for 
insertion (scram) in the hot operating core.  
Ihe •Jrni mminm a:•Junt of reactivitvy to be 
inserted during a scram is controlled by 
pernnittinng• no m•,-re than I0% of the operable 
rods to.have long scram tl`-mos. In the 
analytical treat•'2nt ,of the t 'ansients, 30 
mi. lisecends are a].loved between a neutro
sensor reaching the scram point and the 

start of motion of the control rods. This 
is (euu:,te and coniservative wt-en co-mared 
to the typically observed time_ delay of 
about 270 mili seconds. Approximzvtely 70 
milliseconds after neutron flux reaches the 

(1) 'Drsden Station Special Report. No.  
29, SupplemSnt B", Figure 1.

22 1 
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3.5 LIMITING CONDITION FOR OPERATION 4.5 SURVEILLANCE REQUIREMENT

D. Automatic Pressure Relief Subsystems 

1. Except as specified in 3.5.D.2 and 3 below, 
the Automatic Pressure Relief Subsystem 
shall be operable whenever the reactor 
pressure is greater than 90 psig and irradiated 
fuel is in the reactor vessel.  

2. From and after the date that one of the 
five relief valves of the automatic pressure 
relief subsystem is made or found to be 
inoperable when the teactor is pressurized 
above 90 psig with irradiated fuel in the 
reactor vessel, reactor operation is permissible 

221 only during the succeeding seven days unless 

repairs are made and provided that during such 
time the HPCI Subsystem is operable.  

3. From and after the date that more than one 
of five relief valves of the automatic, 
pressure relief subsystem are made or found 
to be inoperable when the reactor is 
pressurized above 90 psig with irradiated 
fuel in the reactor vessel, reactor operation 
is permissible only during the succeeding 24 
hours unless repairs are made and provided 
that during such time the HPCI Subsystem 
is operable.

D. Suryeillance of the Automatic Pressure 
Relief Subsystem shall be performed as 
follows: 

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

a. A simulated automatic initiation 
which opens all pilot valves, and 

b. With the reactor at low pressure each 
relief valve shall be manually opened 
until thermocouples downstream of the 
valve indicate fluid is flowing from 
the valve.

C

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

2.; When it is determined that one relief valve 
of the automatic pressure relief subsystem 
is inoperable, the HPCI shall be demonstrated 
to be operable i-mmediately and weekly thereafter.  

3. When it is determined that more than one 
relief valve of the automatic pressure relief 
subsystem is inoperable, the HPCI subsystem 
shall be demonstrated to be operable immediately.

78
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3.5 LIMITING CONDITION FOR OPEPRATION 4.5 SURVEILLANCE REQUIREKENT

I. Average Planar LHGR

During steady state power operation, the 
average linear heat generation rate (LHGR) 
of all the rods in any fuel assemnoly, as 
a function of average planar exposure, 
at any axial location, shall hot exceed 

2 the maximum average planar LHGR ¾hown in 
Figure 3.5.1.  

J. Local LHGR 

During steady state power operation, the 
linear heat generation rate (LH-GR) of 
any rod in any fuel assembly, at any axial 

2ocatiox shall not exceed the maximum 

allowable LHGR as calculated by the 
following equation:

LHGR LHGR 
max -

d = Design LHGR = 17.5 Kw/ft. 7x7 
fue l 

= 13.4, 8x8 fuel 

(.AP/P~ max Maximum power spiking penalty= 
0.036 for 7x7 fuel and 0.026 
for 8x8 fuel 

LT = Total core length = 12 ft.  

L = Axial position above bottom of 
core

I. Average Planar LHGR

Daily during reactor power operation, 
the average planar LHGR shall be 

,checked.

i(

J. Local LHGR 

Daily during the reactor power operation, 
221 above 25 percent of rated thermal power, 

the LHGR shall be checked, 
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3.5 LhITI3-G CONDITION1 FOR~ OBPEATION

M¶rilrr'.�m CriticzU Power i�etio (MCBF�)

D,.r-.ng st.ecady stat-c operation 14CPR~ shall b-- grcater 
Ithan ivr ecu20 to 

U.1Ut3 

1.29 (7 x 7 fuel) 

1.35 (8 x Su fuel)

at raedoocr ard -flow. F or cor.,- flows 

to c~c.:s~d y -- factor1 Of" Kf~ r 
c.h~own in 'Ficurc 3,5-2.

otUher

1 f .t. any tuire cdriný; stec.dy sta-te pow,,er ocoto 
±t~~~~~~~~~~ i: eocic htte1n~n au or 7NCPIR 
csti~ cc~Td z d , zac IU.o n sh",all be t'akn mr nd ialy 

to rtocope-ration within -tho nrcscribcd Iunits.

T

~4.5 SURVILLAN~CE ?EQUMEEME-NTS

K.  

22

Mininmrn Critk-,ical Bow'er Ratio (mcplý) 

The :cmshall bq dctorr.inc-d d~aily 
our~~ s~aay -tat p~:r-o:>raticn 

atO 41-25 of ratcd th~rina1 po;wer.

'K.

22

(

(

81iD



1.4 

"1.2 

'.i 

I.0

30 40 50 60 70 so 

CORE FLOW %

FIGURE 3.5-2 Kf FACTOR

22

90 I00

,�7���



3.5 LIMITING CONDITION FOR OPERATION 4.5 SURVEILLANCE REQUIREMENT

22 IL. Condensate Pump Room Flood Protection 

1. The systems installed to prevent or 

mitigate the consequences of flooding 
of the condensate pump room shall be 
operable prior to startup of the 
reactor.  

2. The condenser pit water level switches 
shall trip the condenser circulating 
water pumps and alarm in the control 
room if water level in the condenser 
pit exceeds a level of 5 feet above 
the pit floor. If a failure occurs 

in one of these trip and alarm circuits, 

the failed circuit shall be immediately 
placed in a trip condition and reactor 

operation shall be permissible for the 

following seven days unless the circuit 
is sooner made operable.

L. Condensate Pump Room Flood Protection 

1. The following surveillance require
ments-shall be observed to assure 
that the condensate pump room flood 
protection is operable.  

a. The testable penetrations through 
the walls of CCSW pump vaults 
shall be checked during each 
operating cycle by pressurizing 

to 15 ±2 psig and chec'king for 
leaks using a soap bubble 
solution. The criteria for 
acceptance should be no visible 
leakage through the soap bubble 
solution. The bulkhead door shall 
be-checked during each operating 
cycle by hydrostatically testing 
the door at 15 ±2 psig and 
checking to verify that leakage 
around the door is less than one 
gallon per hour.

81F
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3.5 LIMITING CONDITION FOR OPERATION 
4.5 SURVEILLANCE REQUIREMENT

3. If Specification 3.5.K.1 and 2 
canno'. be met, reactor startup 
shall not commence or if operating, 
an orderly shutdown shall be 
initiated and the reactor shall be 
in a cold shutdown condition within 
24 hours

b. The CCSW Vault Floor 

drain shall be checked during 
each operating cycle by assuring 
that water can be run through the 
drain line and actuating the air 
operated valves by operation of 
the following sensor: 

i. loss of air 

ii. high level in the condensate 
pump room (5'0"I) 

c. The condenser pit S foot trip 
circuits for each channel shall be 

.checked once a month. A logic 
system functional test shall be 
performed during each refueling 
outage.

81G
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3.5 Limitinq Conditions for Operation Bases

22

A. Core Spray and LPCI Mode of the RHlR 
System - This specification assures 
that adequate emergency cooling 
capability is available.  

Based on the loss of coolant analyses 
included in References (1) and (2) in 
accordance with 1OCFR50.46 and Appen
di), K, 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 0 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 

(1) Dvoxdon Station Special Report 
No.LO , Supplemen A, "Unit 2 and3 

LOss of Coolant Accident Analyses 
in Conformation with 10CFR50, 
Appendix K."

S

developed in this refer
ence, the repair period is found to be less than 
1/2 the test interval. This assumes that the 
core spray and LPCI suhs-stems constitute a 
1 out of 3 systen,,, hov.oever, the combired ef
fect of the two systenms to li;it excessive clad 
temperatures must also be considered. The 
tcst illerVial spcCif'Qd in Sp(c ific:ltion 4. 5 was 
3 montihs. Te're fr,, L-r, 

period 'hich nin:.ai.. the hasic rislk consider
ing single failures should ;)- less than -15 days 
and this specIifieaion is ':ithn tis period.  
F'or multiple fa,.rc)., a sho:c1rier val is 
specified and to imprec ,he assurance that 
the remaining sstems inilF fnt ion, a taily 
test is called For. -\!t,, .h it is t 'cc'gnized 
2 t2 a the inforr1V'ation() \ef, n refe en ee o 22 pro-~ ' 
rides a quantitative u.tY: o to estimate alow
"able repair tines, the lack of operating data to support the analvtical apr,'c.,ach prevents coM

plete acceptance of this ne'.hod this time.  
Therefore, the times stated in the specific 
aterns were t', :sl, shed ,1 i th due rega rd -to 
judgment.  

Should one core spray subsystem become in
operable, the remaining core spray and the 
enuire LPCI system are availabic should the

22
(2) NEDO-20566, General Electric 

Company Anaivtical Model for Loss
of-Cool ant Analysis in Accordance 
with lOCFR5O Appendix K.  

(3) APED-"Guidelines for Determining 
Safe Test Intervals and Repair 
Times for Engineered Safeguards" 
April 1969, I.M. Jacobs and 
P.W. Marriott.
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D. Automatic Pressure Relief - The relief valves 
of the automatic pressure relief subsystem 
are a back-up to the HPCI subsystem. They 
enable the core spray or LPCI to provide pro
tection against the small pipe break in the 
event of HPCI failure, by depressurizing the 
reactor vessel rapidly enough to actuate the 
core sprays or LPCI. The core spray and/or 
LPCI provide sufficient flow of coolant to 
adequately cool the core.  

Loss of 1 of the relief valves affects the 
pressure relieving capability and therefore a 
7 day repair period is specified. Loss of 
more than 1 relief valve significantly reduces 
the pressure relief capability and thus a 24
hour repair period is specified.  

E. Isolation Cooling System - The turbine main 
condenser is normally available. The isolation 
condenser is provided for core decay heat 
removal following reactor isolation and scram.  
The isolation condenser has a heat removal 
capacity sufficent to handle the decay heat pro
duction at 300 seconds following a scram. Water 
will be lost from the reactor vessel through the 
relief valves in the 300 seconds following isola
tion and scram. This represents a minor loss 
relative to the vessel inventory.  

The system may be manually initiated at any 
time. The system is automatically initiated 
on high reactor pressure in excess of 1060 psig 
sustained for 15 seconds. The time delay is 
provided to prevent unnecessary actuation of 
the system during Anticipated turbine trips.  
Automatic initiation is provided to minimize 
the coolant loss following isolation from the 
main condenser. To be considered operable 
the shell side of the isolation condenser must

contain at least 11,300 gallons of water.' 
Make-up water to the shell side of the isola

".tion condenser is provided Dy the condensate 
transfer pumps from the condensate storage 
tank. The condensate transfer pumps are 
operable from on-site power. The fire 
protection system is also available as make
up water. An alternate method of cooling 
the core upon isolation from the main con
denser is by using the relief valves and HPCI 
subsystem in a feed and bleed manner. There
fore, the high pressure relief function and the 
IIPCI must be available toegther to cope with ( 
an anticipated transient so the LCO for HPCI 
and relief valves is set upon this function 
rather than their function as depressurization 
means foF a small pipe break.  

F. Emergency Cooling Availability - The purpose 
of Specification D is to assure a minimum of 
core cooling equipment is available at all 
times. If, for example, one core spray were 
out of service and the diesel which powered 
the opposite core spray were out of service, 
only 2 LPCI pumps would be available. Like
wise, if 2 LPCI pumps were out of service and 
2 containment service water pumps on the op
posite side were also out of service no contain
ment cooling would be available. It is duriy 
refueling outages that major maintenance is 
performed and during such time that all low 
pressure core cooling systems may be out of 
service. This specification provides that should 
this occur, no work will be performed on the 
primary system which could lead to draining the 
vessel. This work would include work on certain 
control rod drive components and recirculation 
system. Thus, the specification precludes the 
events which could require core cooling. Speci
fication 3.9 must also be consulted to determine 
other requirements for the diesel generators.

84
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3.5 Limiting Condition for Operation Bases (Cont'd) 

heat generation rate even if fuel pellet 

densification is postulated, The power 

spike penalty specified is based on that 
22! presented in Ref. (2) and assumes a 

linearly increasing variation in axial 
gaps between core bottom and top, and 
assumes with 95% confidence, that no 
more than one fuel rod exceeds the design 
LHGR due to power spiking. An irradiation 
growth factor of 0.25% was used as the 
basis for determining AP/P in accordance 

22! with Refs. (3) and (4).

22

K. Minimum Critical Power Ratio (MCPR) 

The steady state values for MCPR specified 

in this Specification were selected to 
provide margin to accommodate transients 
and uncertainties in monitoring the core 
operating state as well as uncertainties 
in the critical power correlation itself.  
These values also assure that operation 
will be such that the initial-condition 
assumed for the LOCA analysis, a MCPR of 
1.18, is satisfied. For any of the special 
set of transients or disturbance caused by 
single operator error or single equipment 
malfunction, it is required that design 
analyses initialized at this steady state 
operating limit yield a MCPR of not less than 
that specified in Specification 1.1.A at any 
time during the transient assuming instrument 
trip settings given in Specification 2.1. For 

analysis of the thermal consequences of these 
transients, the limiting value of MCPR stated 
in this specification is conservatively assumed 
to exist prior to the initiation of the tran
sients. The results apply with increased 
conservatism while operating with MCPR's greater

22

than specified. The limiting transient which
determines the required steady state MCPR limits 
is the turbine trip event assuming failure of 
the turbine bypass valves with a scram initiated 
by the turbine stop valve position switches.  

For core flow rates less than rated, 
the steady state MCPR is increased by the 
formula given in the Specification. This 
assure that the MCPR will be maintained 
greater than that specified in Specifi

cation 1.1.A even in the event that the ( 
motor-generator set speed controller 
causes the scoop tube positiorier for the 

fluid coupler to move to the maximum 
speed position.  

(2) Fuel Densification Effects on General 
on General Electric Boiling Water 
Reactor Fuel," Section 3.2.1, 
Supplement 6, Aug. 1973.  

( 
(3) USAEC Report, "Supplement 1 to the Technical 

Report on Densification of General Electric 
Reactor Fuels," Dec. 14, 1973.

(4) GE Planning and Development Memoran
dum #45, "Length Growth of BWR Fuel 
Elements", R. A. Proebsthe, October 1, 
1973 (Proprietary).
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221 3.5.L Flood Protection 

Condensate pump room.flood protection will assure the availability of the containment 
cooling service-water system (CCSW) during a postulated incident of flooding in the 
turbine building. The redundant level switches in the condenser pit will preclude any 
postulated flooding of the turbine building to an elevation above river water level.  
The level switches provide alarm and circulating water pump trip in the event a water 
level is detected in the condenser pit.  

(
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4.5 Surveilance Pequire.ents E~noes (cont'd) 

I. Average Planar LHIGR 

At core thermrzl power levels less than o., 
equal to 25 p-r cent, operating plant 
experience and thermal hydraulic anralyses 
indicate that the resulting average planar 
L11GR is below the mnximum averagc pla-or LHGR 
by a considerable mnrgin; therefore, evaluation 
of the average platnr LIGUR below this power 
level is not necessary. The daily require
rent for clacTvlatin g average planer LTi0" 
above 25 per cent rated thermal power is 
sufficient since power distribution shifts 
are slow when there have not been signifi
cant power or control rod changes.  

J. Local 1ICRM 
2: 

The L7CR as 6 function of core height shall 
be checked daily during reactor operation at 
creeter than or ecual to 25 per cent power to 
Sdetermine if fuel burnup or control ro- movement 
-as caused changes in power distribution. For 

LiCR to be a limiting value below 25 per cent 
rated therm.a power, the M"?F would have to be 
ereater than 10 which is precluded by a considerable 
ergr whe~n em:l~oyi~n[ any per.i.is.iblc control 
rod pattcrn.

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 minimum recirculation pump speed and the 
moderator void content will'be very small.  
all designated cont-rol rod patterns which ma.. oe 
.employed at this point, operating plant experienc( 
land 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 control rod changes.

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

86A
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4.5 Surveillance Requirements Bases (Cont'd)

22 14.5.L Flood Protection 

The watertight bulkhead door and 
the penetration seals for pipes and 
cables penetrating the vault walls 
have been designed to withstand the 
maximum flood conditions. To assure 
that their installation is adequate for 
maximum flood conditions, a method 
of testing each seal has been devised.  

To test a pipe seal, another test 
scal is installed in the opposite side 
of the penetration creating a space 
between the two seals that can be 
pressurized. Compressed air is then 
supplied to a fitting on the test seal 
and the space inside the sleeve is 
pressurized to approximately 15 psi.  
The outer face of the permanent seal 
is then tested for leaks using a soap 
bubble solution.  

On completion of the test, the test seal 
is removed for use on other pipes and 
penetrations of the same size.  

In order to test the watertight bulkhead 
doors, a test frame must be installed 
around each door. At the time of the 
test, a reinforced steel box with rubber 
gasketing is clamped to the wall around the 
door. The fixture is then pressurized 
to approximately -15 psig to test for 
leaktightness.

"-Floor drainage of each vault is accomplished.  
through a carbon steel pipe whihh penetrates 
the vault. When open, this pipe will 
drain the vault floor to a floor drain' 
sump in the condensate pump room.  

Equipment drainage from the vault coolers 
and the CCSW pump bedplates will also be 
routed to the vault floor drains. The old 
equipment drain pipes will be permanently 
capped preclude the possibility of back
flooding the vault.

86B
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(Cont 'd) 
4.5 Surveillance Requirement Bases

23

As a means of preventing backflow from 
outside the vaults in the event of a 
flood, a check valve and an air operated 
valve are installed in the 2" vault 
floor drain line 6'0" above the floor of 
the condensate pump room.  

The check valve is a 2" swing check 
designed for 125 psig service. The air 
operated valve is a control valve designed 
for a 50 psi differential pressure. The 
control valve will be in the normally 
open position in the energized condition 
and will close upon any one of the 
following: 

Loss of air or power 
High level (5'0") in the condensate 

pump room 

Closur of the air operated valve on high 
water lvel in the c ndensate pump room is 
effected by use of a

level switch set at a water level of 
5'O". Upon actuation, the switch will 

close the control valve and alarm in 
the control room.

The operator ; .!so be aware of pro
blems in thev•ults/condensate pump room 
if the high level alarm on the equipment 
drain sump is not ter-minated in a reason-( able amount of time. If ut epone II~; must- be pointed, 

out that these alarms provide information 
to the operator but that operator action 
upon the above alarms is not a necessity 
for reactor safety since the other pro
visions provide adequate protection.  

A system of level switches has been 
installed in the conden-ser pit to indicate 
and control flooding of the condenser 
area. The following switches are installed:

Love l 
a. 3'0" (1 switch) 

b. 3'0" (i switch)

Function 
Alarm, Panel Hi
Water Condenser P: 
Alarm, Panel 11igb
Circ. Water Con
denser Pit

c. 5'0" (2 redundant Alarm and Circ.  
switch pairs) Water Pump Trip 

Level (a) indicates water in the condenser 
pit from either the hotwell, or the cir
culating water system. Level (b) is above 
the hotwell capacity and indicates a pro
bable circulating water failure.

86C
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4.5 Surveillance Requirement Bases (Cont'd) 

Should the switches at level (a) and (b) fail 

or the operator fail to trip the circulating 

water pumps on alarm at level (b), the 

actuation of either level switch pair at level 

(c) shall trip the circulating water pumps 

automatically and alarm in the control room.  

These redundant level switch pairs at level 

23 (c) are designed and installed to IE!EE-279, 

"Criteria for Nuclear Power Plant Protection 

Systems." As the circulating water pumps are 

tripped, either manually or automatically, at 

level (c) of 5'0", the maximum water level 

reached in the condenser pit due to pumping 

will be at the 491',0" elevation (10' above 

condenser pit floor elevation 481'0"; 5' 

plus an additional 5' attributed to pump 

coastdow-i).  

In order to prevent overheating of the CCSW 

pump motors, a vault cooler is supplied 

for each pump. Each vault cooler is designed 

to maintain the vault at a maximum 105 0 F tem

perature during operation of its respective 

pump. For example, if CCSW pump 23-1501 

starts, its cooler will also start 4nd com

pensate for the heat supplied to the vault 

by the 28 pump motor keeping the vault at 

less than 105 0 F.  

Each of the coolers is supplied with cooling 

water from its respective pump's discharge

23

line. After the water has been passed 

through the cooler, it returns to its 

respective pump 's suction line. In th5is 

way, the vault coolers are supplied with 

cooling water totally inside the vault.  

The cooling water quantity needed for 

each ccolcr is approximntely 10' 1 t

of the design flow of the pumps so that 

the recirculation of this srall amount 

of heated water will not affect pump or 

cooler operation.  

Operation of the fans and coolers is 

recuired during pump operability testing 

and thus additional surveillance is not 

recuired.  

Verification that access doors to each 

vault are closed, following entrance by 

personnel, is covered by station operating 

procedures.

86D



HEGATIVE DECLARATITOJ 

REGARDING PROMO•-•D r.;,A'G-ES TO Hý;!E 

TE.CjIICAL SPECIFICATIIOS OF LICEISE UPR-23, 

DRESDEN NUCLLAR POWER STATION U-NIT 3, 

DOCKET NO. 50-249 

The Nuclear Regulatory Commission (the CoCT,"mission) has considered 

the issuance of changes to tne Technical Specifications of Facility 

Operating License NIo. DPR-25. These changes would autlhorize the 

Commonwealth Edison Company (the licensee) to operate the Dresden 

;"iuclear Power Station Unit 3 (located in Grundy County, Illinois) with 

changes to the limiting conditions for operation associated ..ith fuel 

assermbly specific power (average plana-r linear heat generation rate) 

which would limit maximum fuel clad temperature in case of a loss of 

coolant accident, in accordance with the Acceptance Criteria for 

Emergency Core Cooling System (10 CFR 50.46 and Appendix K to 10 CFR 

Part 50).  

The U. S. Nuclear Regulatory Cohmmission, Division of Reactor 

Licensing, has prepared an Environmental Impact ,iAppraisal for the 

proposed changes to the Technical Specifications of License -Io. DPR-25, 

Dresden Unit 3, descriibed above. On -Itne basis of this apopraisal, the 

Commission has concluded thnat an environmental impact statement for 

this particular action is not .,arranted because ci,.ere will oe no 

environmental impact attributable to ttha proposed action other than 

that which has already been predicted and described in the Com;Gission's
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Final Environmental Statement for Dresden Nuclear Power Station 

Units 2 and 3 published in November 1973. The Environmental Impact 

Appraisal is available for public inspection at the Commission's 

Public Oocument Room, 1717 H Street, A. W., Washington, D. C., and 

at the Norris Public Library, 604 Liberty Street, Norris, Illinois.  
th 

Dated at Rockville, Naryiand, tQis 29 day of Aug. 1975.  

FOR THE NUCLEAR REGULATORY C0'MtiSSIOI'1 

B. J. Youngblood, Chief 
Environmental Projects Branch 3 
Division of Reactor Licensing



UNITED STATES 

NUCLEAR REGULATORY COMrMSSION 

WASHINGTON, D. C. 20555 

ENVIRONMENTAL IMPACT APPRAISAL BY THE DIVISION OF REACTOR LICENSING 

SUPPORTING AMENDMENT NO. S TO DPR-25 

CHANGE NO. 22 TO THE TECHNICAL SPECIFICATIONS 

COMMONWEALTH EDISON COMPANY 

DRESDEN NUCLEAR POWER STATION, UNIT 3 

ENVIRONMENTAL IMPACT APPRAISAL 

1. Description of Proposed Action 

By letter dated May 5, 1975, the Commonwealth Edison Company 

submitted proposed changes to the Technical Specifications to 

License No. DPR-25 to incorporate limiting conditions for 

operation associated with fuel assembly specific power (average 

planar linear heat generation rate) which would limit maximum 

fuel clad temperature in case of a loss of coolant accident, 

in accordance with the Acceptance Criteria for Emergency Core 

Cooling System (10 CFR 50.46 and Appendix K to 10 CFR Part 50).  

The licensee is at present licensed to possess and operate 

Dresden Nuclear Power Station, Unit 3, at power levels up to 

2527 MIt. The proposed actions, designed to limit peak fuel 

clad temperatures in case of a loss of coolant accident, are 

expected to cause no changes in average power level, capacity 

factor, average fuel failure rate, or total fuel burnup.  

2. Environmental Impacts of Proposed Action 

The staff has considered the environmental impacts of the 

proposed action. Since no changes are expected in average 

power levels or in fuel failure rate under normal operating 

conditions, there should be no increase in cooling water 

requirements, thermal effluents,-nor in radiological effluents, 

either liquid or gaseous. The proposed action should, there

fore, result in no additional environmental impact on man or 

on biota in these regards. The principal benefit of electric 

power production, considered in the benefit-cost analysis of 

the plant, is unaffected by the action since both the average 

power level and the fuel burnup are expected to remain the 

same.  

, O 1''TIOI 

ro6. 1•
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The proposed action is designed to provide a particular 
benefit under accident conditions, specifically the loss 
of coolant accident. It will increase the likelihood of 
minimizing the environmental consequences of the loss of 
coolant accident.  

The other environmental impacts considered in the Final 
Environmental Statement for the Dresden Nuclear Power 
Station, Units 2 and 3, Docket flos. 50-237 and 50-249, 
November 1973, are not expected to be affected by the 
proposed action.  

3. Conclusion and Basis for Neqative Declaration 

On the basis of-the foregoing analysis, it is concluded that 
the proposed action will not result in adverse environmental 
effects in addition to those considered in the Final Environ
mental Statement for the Dresden Station, Units 2 and 3.  
The staff further concludes that a more detailed Environmental 
Impact Statei.ient is not required for the proposed action, and 
that a Negative Declaration to this effect is appropriate.  

S. S. Kirslis, Project Manager 
Environmental Projects Branch 3 
Division of Reactor Licensing 

B. Y ungblood, Chief 
Environmental Projects Branch 3 
Division of Reactor Licensing

Date: August 29, 1975



SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 5 TO FACILITY OPERATING LICENSE NO. DPR-25 

(CHANCE NO. 22 TO T14E TECHNICAL SPECIFICATIONS) 

COMMONWEALTH EDISON COMPANY 

DRESDEN UNIT 3 

DOCKET NO. 50-249 

1.0 INTRODUCTION 

Commonwealth Edison Company has proposed to operate Dresden Unit 3: 

(1) with additional 8 x 8 fuel assemblies, as requested in their 

application dated January 21, 1975, and supplements dated 
February 11, May 7 and 21, June 18, August 15, 18 and 27, 1975; 

(2) using operating limits based on the General Electric Thermal 
Analysis Basis (GETAB), as requested in their application 
dated April 4, 1975, and supplements dated May 7 and June 18, 

1975; 

(3) using modified operating limits based on an acceptable emergency 

core cooling system evaluation .model that conforms with Section 

50.46 of 10 CFR Part 50, as requested in their application dated 
May 5, 1975, and supplements dated June 23, July 7, 10 and 21, 
1975, and August 25, 1975, and 

(4) with a slight increase in the APRM Flux Trip and Rod Block limits 

for operations involving high peaking factors, as requested in their 

application dated May 27, 1974, and supplements dated October 22, 
1974, December 5, 1974 and April 4, 1975.  

2.0 RELOAD 

2.1 Discussion 

The reference core loading for Dresden 3 Reload 3 consists of 468 initial 
7 x 7 fuel assemblies, 52 Reload 1 7 x 7 assemblies, 44 Reload 2 8 x 8 
fuel assemblies and 160 Reload 3 8 x 8 fuel assemblies. The reload 
assemblies are scatter loaded throughout the core. The acceptability 

of the neutronic, thermal-hydraulic, and mechanical design of 8 x 8 
fuel assemblies during normal operation, operational transients and



postulated accide-nts was evaluated by the NRC staff in a previous reportI 

The use of 8 x 8 fuel assemblies for reloads was also reviewed by the 
Advisory Committee on R$ctor Safeguards and discussed in its report 
dated February 12, 19741 . The use of 8 x 8 reload fuel assemblies 
in Dresden 3 was evaluated and approved by Change No. 16 to the 
Facility Operating License No. DPR-25 dated March 25, 1974.  

With two exceptions, the evaluations of the acceptability of the reload 
fuel for the Dresden Unit 3 reload 2 core are applicable to the reload 
3 fuel. A design change for this reload 8 x 8 fuel is in the use of 
leaf springs to minimize the bypass flow area between the fuel assembly 
shroud and the lower end fitting. Another change is the use of fuel 
with a slightly higher enrichment for 8 x 8 fuel than previously evaluated 
for Dresden 3.  

Our safety evaluation of this reload (Reload No. 3) for the Dresden Unit 3 
core is based on the licensee's application as amended, and on infornmation 
contained in a CE topical report, NEDO-20360 3 / referred to in the application.  
The NEDO-20360 report is still being evaluated by the staff for use as a 
topical. Our use of that report in this analysis was limited to considerations 
applicable to Dresden Unit 3 and does not imply acceptability of its use for 
other facilities.  

2.2 EVALUATION 

2.2.1 Nuclear Characteristics 

The information presented in the submittal for the reconstituted core closely 
follows the guidelines of Appendix A of Reference 3. The Reload 2 8 x 8 
fuel assemblies and up to 128 of the Reload 3 8 x 8 fuel assemblies have an 
enrichment of 2.50 weight percent U-235. Up to 32 Reload 3 assemblies will 
have an enrichmen-t of 2.62 weight percent. The use of the 2.62 weight percent 
fuel has been evaluated by the staff'on a generic basis in Reference 1 and 
found to be acceptable. The 160 8 x 8 fuel bundles described in this licensing 
submittal are scatter loaded throughout the interior of the core, that is, 

four fuel bundles surrounding a control rod will contain only one 8 x 8 
reload 3 fuel bundle. The two rows and two columns of fuel bundles which 

I/ Technical Report on the General Electric Company 8 x 8 Fuel Assembly, dated 
February 5, 1974, by the Directorate of Licensing.  

2/ Report on General Electric 8 x 8 Fuel Design for Reload Use, Advisory 
Committee on Reactor Safeguards, February 12, 1974.  

3/ General Electric Boiling Water Reactor Generic Reload Application for 8 x 8 
Fuel, NEDO-2036'0 Revison 1 (November 1974).



- 3 -

intersect at the center of the reactor will not contain any 8 x 8 
fuel. This loading scheme ensures that, in the core interior, the 
higher enrichment 8 x 8 reload fuel bundle will be "paired" with 
three lower powered expos. 7 x 7 and 8 x 8 fuel bundles. The data 
in the reload applicatLion-- submitted by letter of January 21, 1975, 
indicate that the nuclear characteristics of the Reload 3 fuel bundles 
are similar to those previously loaded. Thus, we conclude the total 
control system reactivity worth and temperature and void dependent 
behavior of the reconstituted core will not differ significantly from 
those values which were previously reported for Dresden Unit 3.  

The shutdown margin of the reconstituted core meets the Technical 
Specification requirement that the core be at least 0.25% Ak sub
critical in the most reactive operating state with the largest worth 
control rod fully withdrawn and with all other control rods fully 
inserted. At the core average exposure of 12,000 M.V¢d/t at the end 
of the preceding cycle, the shutdown margin is 1.59% Ak with 
the largest worth control rod fully withdrawn and all other control 
rods fully inserted.  

The reload application_/ states that a boron concentration of 600 ppm 
in the moderator will make the reactor subcritical by at least 0.03 Ak 
at 20 0 C, xenon free. Therefore, the alternaLe shutdown requirement 
of the General Design Criteria is met.  

The General Electric criterion for the storage of fuel for Dresden 
Unit 3 is that the effective multiplication factor keff of the fuel 
as stored in the fuel storage pool is < 0.90. This is achieved if.  
the controlled k. of single fuel bundle is less than 1.26 at 65 C.  
The 8 x 8 reload fuel bundle, at both zero exposure and the peak 
reactivity point has a k. < 1.26, and therefore, meets the fuel 
storage requirements for Dresden Unit 3.  

2.2.2 Mechanical Design 

The mechanical design, design criteria, fuel performance calculaLional 
models, and design evaluation reqIts for the 8 x 8 fuel design are 
given in a generic reload rep6rt- . The only mechanical design 
difference between Reload 3 and the previous reload is the use of 
finger springs. Each Reload 3 fuel assembly incorporates leaf springs 
attached to each of the four sides of its lower end fitting. The purpose 
of these springs is to nullify a potential increase in bypass flow area 
caused by channel wall deflections. General Electric has predicted an 

4/ "General Electric BWR Reload No. 3 Licensing Submittal for Dresden Unit 
3," NEDO-20694, December, 1974.
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increase in flow area by using a deflection model developed from 
measurements of creep deformation of the shroud at operating 
conditions. The effect of the leaf springs on bypass flow are 
accounted for in the steady state and transient analyses which we 
have evaluated. The use of finger springs for controlling moderator/ 
coolant bypass flow at the interface of the channel and fuel bundle 
lower tie plate has been proven satisfactory on more than 900 irradiated 
assemblies from operating plants that have been inspected. Finger 
springs have been used previously on Dresden Unit 2 and Quad Cities 
Unit 2 which are similar plants.  

On the basis of our review of the generic 8 x 8 reload report, 
current operating experience with the 8 x 8 reload design in 
similar plants such as Dresden Unit 2, Quad Cities Unit 1, and 
the previous cycle of Dresden Unit 3, we conclude that the nuclear 
mechanical characteristics of the Dresden Unit 3, Reload 3 are 
acceptable, 

2.2.3 Transient 'and Accident Analysis 

The postulated transients and accidents were reanalyzed for Cycle 4.  
The thermal, hydraulic considerations are discussed in the section of 
this report concerning the use of the General Electric Thermal Analysis 
Basis (CETAB) and the analyses r.equired by 10 CFR 50.46. The other 
transients and accidents are discussed below.  

The licensee has reanalyzed the worst case overpressure transient.  
The transient analyzed was the closure of all main steam isolation 
valves with high neutron flux scram. The assumptions used in the 
analysis were operation. at 100% power with the end of cycle scram 
reactivity insertion rate curve, scram initiated by high neutron flux, 
no credit given for relief valves opening and one safety valve fails 
to operate. This analysis was previously submitted for reload 3 
but with an initial power level of 93% of rated rather than 100%. The 
analysis was resubmitted using a-modified dynamic void coefficient 
of reactivity calculated by an improved model. The reanalysis 
results in a peak pressure at the vessel bottom which is 48 psi 
below the code allowable pressure. The reanalysis and calculated 
pressure margin are acceptable.  

The control rod drop accident for the Dresden Unit 3 reloaded core 
is within the bounding analysis presented in the generic 8 x 8 reload 
report-/. The Doppler coefficient of reactivity, the accident 
reactivity function, and the rod drop scram reactivity function
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were compared with the technical bases presented in reference 3.  

The analysis for Dresden 3 is performed for Doppler coefficients 

of reactivity at the beginning of Cycle 4, zero void fraction, 

and at both cold (20 0 C) and hot (286 0 C) startup conditions.  

It is shown that the maximum values of the parameters for this 

reloaded core will not exceed the bounding values. Therefore, 

we conclude that the consequences of a control rod drop from 

any in-sequence rod will be below the 280 cal/gm design limit.  

2.3. CONCLUSION 

Based on the above, we conclude that the operation of Dresden 

Unit 3 with Reload 3 is acceptable.  

3.0 GENERAL ELECTRIC THERMAL ANALYSIS _BASIS (GETAB) 

3.1 DISCUSSION 

Commonwealth Edison's letter of January 21, 1975, and supplement 

dated April 4, 1975, requested that the license for Dresden 3 

be amended to include operating limits based on the General Electric 

Thermal Analysis BPsis (GETAB) described in the General Electric 

report NEDO-10958k-. The effect of applying CETAB to normal operation, 

anticipated transients and accidents was discussed in the CE letter 

dated April 4, 1975. Supplemental information related to GETAB was 

submitted by letters dated May 7 and June 18, 1975.  

The proposed changes involve the adoption of a new transition boiling 

correlation termed GEXL which would replace the bench-Levy critical 

heat flux correlation as the basis for determining the thermal

hydraulic conditions which would result in a departure from nucleate 

boiling. One of the safety requirements for light water cooled 

nuclear reactors is prevention of damage to the fuel cladding. To 

07 "General Electric BWR Thermal Analysis Basis (GETAB): Data, Correlation 

- qnd Design Application," NEDO-10958, November, 1973.
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prevent damage to the fuel cladding, light water cooled reactors must 

be designed and operated such that during normal operation and anti
cipated transients the heat transfer rate from the fuel cladding to 
the coolant are sufficient to prevent overheating of the fuel cladding.  

Although tran'sition boiling would not necessarily result in damage 
to boiling water reactors (BWR) fuel rods, historically it has been 
used as a fuel damage limit because of the large reduction in heat 

transfer rate when film boiling occurs. A critical power ratio (CPR) 

is defined which is the ratio of that assembly power which causes somne 

point in the assembly to experience transition boiling to the assembly 

power at the reactor condition of interest. The minimum critical power 
ratio (NCPR) is the critical power ratio corresponding to the most 

limiting fuel assembly in the core. The fuel assembly power at which 

boiling transition would be predicted to occur, using the GEXL correla

tion, is termed the critical power.. The GEXL transition boiling 
correlation is more recent than the previously used Hensch-Levy critical 

heat flux correlation and is based on an extensive data base. Tlhe 

methods for applying the GEXL correlation to determine thermal limits 

has been termed the General Electric Thermal Analysis Basis (CGTAB).  
We have accepted the GEXL correlation and the GETAB methods in a previous 

reportk6/ as a basis for establishing the safety limit and limiting 

conditions for operation related to prevention of fuel damage for 

General Electric BWR 8 x 8 and 7 x 7 fuel. To apply GETAB to the 

Technical Specifications involves l) establishing the fuel damage 

safety limit, 2) establishing limiting conditions of operation such 

that the safety limit is not exceeded. for normal operation and antici

pated transients, and 3) establishing limiting conditions for operation 
such that the initial conditions assumed in accident analyses are 
satisfied.  

3.2 EVALUATION 

3.2.1 Thermal Hydraulics 

We have evaluated the Dresden Unit 3 Reload 3 developed thermal 

margins based on reference 5 and plant specific input information 

provided by the licensee. We have also compared the Dresden 3 analysis 

with the analysis submitted for Quad Cities Unit 2, Reload.l by letter 

dated February 20, 1975, Docket No. 50-265. With one exception, the 

Dresden Unit 3, Reload 3 plant specific input data and operating 

6/ "Review and Evaluation of GETAB (General Electric Thermal Analysis 
Basis) for BWRs," Division of Technical Review, Directorate of 

Licensing, United States Atomic Energy Commission,.September, 1974.
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conditions; and the thermal-hydraulic inputs are identical to 
those presented in the Quad Cities Unit 2, Reload 1 licensing 
submittal. The Dresden Unit 3 core loading consists of 8 x 8 
fuel bundles having a higher enrichment of 1J-235 (type 8D262 fuel).  
The fuel cladding integrity safety limit 1MCPR for both the 8 x 8 
Cycle 4 and 7 x 7 Cycle 2 fuel is 1.06. It is based on the GETAB 
statistical analysis. which assures that 99.9% of the fuel rods 
in the core are expected to avoid boiling transition. The 
uncertainties in the core and system operating parameters and the 
CEXL correlation reported in the reload application-' com.bined with 
the relative bundle power distribution in the core form the basis 
for the GETAB statistical determination of the safety limit Y49PR.  
The bases for these uncertainties are reported in NEDO-20340'
and are acceptable. The bundle power distribution used in the 
GETAB analysis conservatively assumes more high power bundles than 
would be expected during operation of the reactor.  

In comparing the tabulated lists of uncertainties for Dresden Unit 3, 
Reload 3 and those reported in reference 5, we have found only one 
difference. The Dresden Unit 3, Reload 3 standard deviation for the 
TIP readings uncertainty is 8.7% whereas reference 4 report shows 
6.3%. The increase in uncertainty for the Dresden Unit 3 reload 
is a consequence of the increase in uncertainty in the measurement 
of power in a reload core. A TIP reading uncertainty of 6.3% would 
be applicable if this were the initial core. In both cases the TIP 
reading uncertainties are based on a symmetrical planar power 
distribution.  

The consideration of bypass flow has also been taken inLo account 
in the determination of the MCPR limit. Finger springs have been 
attached to the lower end fittings of the reload fuel in order to 
maintain the core bypass flow within the range of the bounding analysis.  
In the bounding analysis, 12% bypass flow is assumed. The uncertainty 
of this bypass flow is factored in the total core flow uncertainty 
that is used in the GETAB analysis.  

The required operating limit MCPR is a function of the magnitude 
and location of the axial and rod-to-rod power peaking. In 
determining the required MCPR, axial and local peaking representa
tive of beginning-of-cycle were assumed. That is, R-factors of 

7/ "Process Computer Performance Evaluation Accuracy," and Amendment 1, 
NEDO-20340 and NEDO-20340-1, dated June 1974 and December 1974.
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1.075 for 7 x 7 -fuel and 1.102 for 8 x 8 fuel and on axial peaking 
factor of 1.57 at a point 1/4 of the heated length below the top 
of the fuel were assumed. This is the worst consistent set of 
local and axial peaking factors. During the cycle the local 
peaking and therefore the R-factor is reduced while the peak in 
the axial shape moves, toward the bottom of the core. Although the 
operating limit MCPR would be increased by approximately 1% by the 
reduced end-of-cycle R-factor, this is offset by the reduction in 
MCPR resulting from the relocation of the axial peak to below the 
midplane.  

3.2.2 Abnormal Operating Transients 

The transient analysis forDresden Unit 3 Reload 3 (Cycle 4) is 
provided in Referencell with differences noted in the reload 
application-I as supplemented. The values of the input parameters for 
the abnormal transients were determined for both Dresden Unit 3, 
Reload 3 and Quad-Cities Unit 2, Reload 1. From these a single 
set of input parameters was selected and used in the transient 
analyses.  

During various transient events, the MCPR will be reduced. To 
assure that the fuel integrity safety limit is not exceeded during 
anticipated transients, the most limiting transients have been 
analyzed to determine which one results in the largest reduction 
in critical power ratio (MCPR). This decrement in MCPR is added 
to the safety limit MCPR to establish an operating limit MCPR. The 
licensee submitted the results of analyses of those abnormal transients 
with the greatest change in MCPR. The most limiting thermal and 
pressure increase transient analyzed is turbine trip with failure 
of the. turbine bypass valves, assuming end of cycle scram reactivity 
insert rates and with the reactor power reduced to 90 percent of rated 
and reactor flow at 100 percent of rated. The calculated change in 
MCPR for this event is 0.23 for 7 x 7 fuel and 0.29 for 8 x 8 fuel.  
The calculated decrease in MCPR for the limiting coolant temperature 
decrease transient, the loss of a 100 F feedwater heater, is 0.15 
for the 7 x 7 fuel and 0.17 for the 8 x 8 fuel. General Electric 
states that the calculated change in MCPR for the limiting core 
flow reduction transient, the two pump trip, is 0.0 for the 7 x 7 
fuel and 0.0 for the 8 x 8 fuel.  

8/ Dresden Station Report No. 29, Supplement B, "Transient Analyses 
for Dresden 3, Cycle 3 and Quad Cities i, Cycle 2," March 29, 1974.



- 9 -

The rod withdrawal error transient is discussed in Reference 8 
in terms of worst case conditions. The report shows that the 
local power range monitor subsystem (LPRMs) will detect high 
local powers and alarm. However, if the operator ignores the 
LPR1M alarm, the rod block monitor subsystem (REM) will stop rod 
withdrawal while the critical power ratio is still greater than 
the 1.06 MCPR safety limit and the cladding is under the one 
percent plastic strain limit. We conclude that the consequences 
of this localized transient are acceptable.  

The licensee also provided analyses to assure that the safety 
limit MCPR is not exceeded for the lower than rated power and 
flow condition limiting transients of recirculation pump speed 
control failure, and start-up of an idle recirculation loop.  

The turbine trip with failure of the bypass valves is the most 
limiting transient. As such, the analysis of this transient 
results in the largest change in minimum critcal power ratio 
(MCPR) and therefore establishes the limiting condition of operation 
necessary to assure that the fuel damage safety limit, a MCPR 
of 1 .06, is not exceeded. The analysis of the turbine trip 
without bypass, with scram reactivity reduction rates greater than 
or equal to. the generic B curve in Reference 8, and with power level 
at 100 percent of rated resulted in a change in NCPR which would 
not cause the safety limit MCPR to be exceeded. The rate of 
reactivity reductions during a scram decreases during the fuel cycle 
because of control rod withdrawal to compensate for fuel burnup and 
because of the non-uniformity of axial distribution of fuel burnup.  
For operation with end-of-cycle scram reactivity reduction rates, CE 
provided an analysis assuming power level was restricted to 90 percent 
of rated with flow at 100 percent of rated. The results of this 
analysis were used to establish the limiting condition for operation, 
a MCPR of 1.29 for 7 x 7 fuel and 1.35 for 8 x 8 fuel. However, the 
assumed power and flow conditions of 90 percent rated power and 100 
percent rated flow did not of themselves establish a complete set of 
boundary conditions, i.e. transient from 90 percent rated power and 
90 percent of rated flow may result in a greater change in MCPR. In 
a supplement dated June 24, 1975, for Quad Cities Unit 2, Docket No.  
50-265, CE provided an additional boundary condition. By letter of 
August 15, 1975, CE verified that the June 24 Quad Cities submittal 
was applicable to Dresden Unit 3. The new boundary condition is the 
flow control line (i.e., the curve of core flow rate versus reactor 
power level at a fixed control rod position) defined at 90 percent 
reactor power and 100 percent reactor flow for operation with end-of
cycle scram reactivity redu:.tion rates. Provided that reactor operation 
does not exceed this boundary condition, the results of the turbine trip 
with failure of bypass transient will not be more severe than that
previously analyzed at 90 percent power and 100 percent flow.
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We conclude that the calculated consequences of the anti
cipated abnormal transients do not violate the thermal 
and plastic strain safety limits of the fuel.  

3.2.3 Accident Analyses 

The thermal-hydraulic consequences of two abnormal situations 
which are considered accidents were also reanalyzed using GETAB.  

The reload application4-/ and supplements considers a worst case 
loading error in which an 8 x 8 reload fuel bundle containing 
2.62% enriched fuel is placed in an improper position. The 
loading error accident results in a peak linear heat generation 
rate (LHGR) of 17.7 kW/ft and a minimum critical power ratio 
(MCPR) of 1.18 in the misplaced reload fuel bundle. The peak LIHGR 
is less than the damage limit established for the fuel and the 
MCPR > 1.18 assures no boiling transition occurs. The report 
also indicates that four fuel bundles adjacent to a misloaded 
8 x 8 reload fuel assembly are insignificantly affected by the 
loading error.  

The licensee submitted the results of the recirculation pump 
seizure accident. The resulting MCPR for this type of event is 
1.25 (for 7 x 7) and 1.34 (for 8 x 8) fuel. This assures that 
boiling transition does not occur and no fuel cladding damage 
will occur.  

3.3 CONCLUSION 

Based on the above, we conclude that the analyses and operating 
limits based on the use of the General Electric Thermal Analysis 
Basis are acceptable.  

4.0 EMERGENCY CORE COOLING SYSTEMS 

4.1 DISCUSSION 

On December 27, 1974, the Atomic .Energy Commission issued an Order 
for Modification of License implementing the requirements of 10 CFR 
50.46 "Acceptance Criteria and Emergency Core Cooling Systems for 
Light Water Nuclear Power Reactors." One of the requirements of the 
Order was that prior to any license amendment authorizing any core 
reloading" . . . the licensee shall submit a reevaluation of ECCS 
cooling performance calculated in accordance with an acceptable
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evaluation model which conforms with the provisions of 10 CFR 
Part 50, 50.46.." The Order also required that the evaluation 
shall be accompanied by such proposed changes in Technical 
Specifications or license amendments as may be necessary to 
implement the evaluation results.  

On May 5, 1975, the licensee submitted an evaluation of the ECCS 
performance for the design basis accident (double ended break of 
the largest pipe) for Dresden Unit No. 3 along with an amendment 
requesting changes to the Technical Specifications for Dresden 
Unit No. 3 to implement the results of the evaluation. Supplemented 
information was submitted by letters dated June 23, July 7 
and 10, July 21 (proprietary) and August 25, 1975. The licensee 
incorporated further information relating to the details of 
the ECCS evaluation by reference to the Quad Cities Unit No.  
2 submittals on ECCS evaluation as an appropriate lead plant 
analysis to show compliance to the 10 CFR 50.46 criteria and 
Appendix K to 10 CFR Part 50. The Quad Cities information (Docket 
No. 50-265) was submitted by letters dated March 10, 1975, March 
10, 1975 (proprietary version), April 8, 1975, April 8, 1975 
(proprietary version), April 21, 1975, and April 21, 1975 (proprietary 
version). The April 8 non-proprietary letter also contains 
the non-proprietary version of the proprietary letter submitted 
July 21, 1975. The Order for Modification of License issued 
December 27, 1974, stated that evaluation of ECCS cooling performance 
may be based on the vendor's evaluation model as modified in 
accordance with the changes described in the staff Safety Evaluation 
Report of the Dresden Nuclear Power Station dated December 27, 1974.  

The background of the staff review of the General Electric (GE) 
ECCS models and their application's to Dresden Units 2 and 3 is 
described in the staff Safety Evaluation Report (SER) for these 
facilities dated December 27, 1974 issued in connection with 
the Order. The bases for acceptance of the principal portions 
of the evaluation model are set forth in the staff's Status 
Report of October 1974 and the Supplement to the Status Report 
of November 1974 which are referenced in the December 27, 1974 
SER. The December 27, 1974 SER also describes the various changes 
required in the earlier GE evaluation model. Together the December 
27, 1974 SER and the Status Report and its Supplement, describe 
an acceptable ECCS evaluation model and the basis for the staff's 
acceptance of the model. The Dresden Unit 3 evaluation which 
is covered by this SER properly conforms to the accepted model.
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4.2 EVALUATION; 

With respect to reflood and refill computations, the Dresden 
analysis was based on modified version of the SAFE computer code, 
with explicit consideration of the staff recommended limitations.  
These are described on pages 7 and 8 of the December 27, 1974 SER.  
The Dresden evaluation did not attempt to include any further credit 
for other potential changes which the December 27, 1974 SER indicated 
were under consideration by GE at that time.  

During the course of our review, we concluded that additional 
break sizes should be analyzed to substantiate the break spectrum 
curves submitted in connection with the evaluation provide in 
August 1974. We also requested that other break locations be 
studied to substantiate that the limiting break location was the 
recirculation line. CE submitted these additional analyses. The 
additional analyses supported the earlier submittal which concluded 
that the worst break was the complete severence of the recirculalnion 
line. These addi'tional calculations provided further details with 
regard to the limiting location and size of break as well as worst 
single failure for the Dresden Unit 3 design. The limiting break 
continues to be the complete severence of the recirculation line 
assuming a failure of the LPCI injection valve.  

We have reviewed the evaluation of ECCS performance submitted by 
Commonwealth Edison for Dresden Unit 3 and conclude that the 
evaluation has been performed wholly in conformance with the require
ments of 10 CFR 50.46(a). Therefore, operation of the reactor would 
meet the requirements of 10 CFR 50.46 provided that operation is limited 
to the maximum average planar linear heat generation rates (iAPLHGR) 
of figures D5A, D5B, D5C and D5D of the Commonwealth Edison letter 
dated'May 5, 1975, and to a minimum critical power ratio (MCPR) greater 
than 1,18.  

The ECCS performance analysis.assumed that reactor operation will be 
limited to a MCPR of 1.18. However, a more limiting technical specifi
cation limits operation of the reactor to a MCPR of 1.29 for 7 x 7 fuel 
and 1.35 for 8 x 8 fuel based on consideration of a turbine trip tran
sient with failure of bypass valves. A statement should be added to the 
bases for the MCPR limiting condition of operation indicating that the 
MCPR value used in the ECCS performance evaluation has been appropriately 
considered.
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Certain operating conditions presently allowed are not in 
conformance with the analyses performed in accordance with 
10 CFR 50.46. The largest recirculation break area assumed 
in the evaluation was 4.2 square feet. Thi~s break size is based 
on operation with a closed valve in the equalizer line between 
the two recirculation loops. Therefore reactor operation with 
the valve in the equalizer line open should not be authorized.  
An evaluation was not provided for ECCS performance during reactor 
operation with one recirculation loop out of service. Therefore 
reactor operation under such conditions should not be authorized 
until the necessary analyses have been performed, evaluated and 
determined acceptable.  

4.3 CONCLUSION 

Based on the above, we conclude that operation of the reactor, 
with the restrictions to be placed in the license and technical 
specifications, will meet the requirements of 10 CFN 50.46.  

5.0 APRM FLUX TRIP AND ROD BLOCK SETTINGS 

5.1 DISCUSSION 

By application dated May 27, 1974, Commonwealth Edison Company 
requested changes to the Technical Specifications of License No.  
DPR-25 to modify limitations related to APR11 flux scram and the 
APRM rod block. Supplements to the application were submitted 
by letters dated October 22, 1974, December 5, 1974, and April 4, 

1975. Notice of proposed issuance of the amendment was issued 
on November 14, 1974, and published in the Federal Register on 
November 21, 1974 (39 F.R. 40880).  

The proposed technical specification changes relating to the APRM 
flux scram and APR14 rod block limits are primarily for the purpose 
of changing the heat transfer units from heat flux (Btu/hr/ft ) 
to rod power (kw/ft). With the conversion to 8 x 8 fuel and to 
GETAB based technical specifications, this change in units provides 
a more convenient basis for expressing limits. The proposed changes 
are associated with maintaining acceptable reactor thermal power and 
localized fuel power as reactor coolant flow rate (as measured by 

recirculation loop flow) changes. The changes affect limits during 
operation only when local power to average power ratios (total peaking 
factors) are high. The proposed changes would also clearly specify 
the limits for the two different types of fuel assemblies in the 
core (7 x 7 and 8 x 8).
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5.2 EVALUATION 

The equations in the technical specifications specifying the 

limiting safety system settings for APRM flux scram and APRM 

rod block are based on calculations using specified ratios of 

local to average power. If the actual ratios are higher than 

the value specified in the reference calculations, the limits 

are lowered. The way in which these limits are corrected and 

lowered during operations with higher peaking factors is specified 

by use of Figure 2.1-2 and by the equations in Section 2.1.A.1 

and Section 2.1.B of the technical specifications. 7he corrections 

are presently stated in terms of peak heat flux and are calculated 

for 7 x 7 fuel. To clearly state the appropriate corrections for 

8 x 8 fuel, as well as 7 x 7 fuel, CE has proposed to state the 

correction in terms of total peaking factors as compared with 

reference (limiting) total peaking factors. This requires a 

change in the definition of peaking factor and in the figures 

and equations whi.ch specify the limits. These changes in format 

and terminology increase the clarity of the specifications and 

are consistent with current practice used for other boiling water 

reactors.  

For 8 x8 fuel, the correction factor is consistent with the analyses 

presented in the reload application. That is, the proposed limit 

are specified so that at 100% recirculation flow, the local linear 

heat generation rate (LHGR) does not exceed the design LHGR of 

13.4 kw/ft. There are no changes from the margins of safety 

previously approved.  

For 7 x 7 fuel, the proposed change results in a slight increase 

in the flux trip and rod block limits for operations with a high 

peaking factor'.. However, the revised limit is consistent with the 

analyses presented in the Final Safety Analysis Report, as amended.  

That is, the limits are specified so that at 100% power and 100% 

recirculation flow, the local linear heat generation rate (LHGR) 

does not exceed the design LHGR of 17.5 kw/ft. The existing 

specifications use a reference total peaking factor of 3.0 based 

on calculated radial, axial and local peaking factors which when 

multiplied by the average linear heat generation rate results in a 

maximim LHGR of about 17.2 kw/ft. This is less than the design 

value of 17.5 kw/ft. The revised specifications are obtained by 

dividing the present design value of 17.5 kw/ft by the average 

linear heat generation rate for 7 x 7 fuel which results in a 

reference total peaking factor of 3.05.
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Since the revised limits are based on the conditions analyzed 
in the FSAR, there is no change in the margins of safety previously 
evaluated. Based on the evaluations above, we conclude that 
the revised limits provide adequate margins of safety and are 
acceptable.  

6.0 TECHNICAL SPECIFICATION AND LICENSE CHANGES 

The specific proposed changes to the technical specifications and 
license which we conclude would be acceptable are itemized below.  

Section 1.0 Definitions 

The subsection which defines peaking factor in terms of fuel rod 
surface heat fluxes would be replaced by a new subsection which 
defines a total peaking factor in terms of power profile. Sub
sections should be added which define limiting total peaking factor, 
critical power ratio and minimum critical power ratio. We would 
also modify the defini.tions of critical power ratio and minimum critical 
power ratio from those proposed by CE. We have discussed these 
changes with CE and they do not object. The new definitions are 
needed to be consistent with the revised format of the limits 
discussed below.  

Section 1.1 Fuel Cladding Integrity Safety Limits 

Subsection I.I.A. for operations with reactor pressure greater than 
800 psig or core flow greater than or equal to 10% of rated would be 
revised to state a MCPR safety limit. Subsection 1.I.B. would be 
revised tL limit core thermal power to 25% or less of rated thermal 
power when reactor pressure is less than or equal to 800 psig or core 
flow is less than L0% of rated. These changes are consistent with 
the GETAB analyses discussed earlier in this safety evaluation.  

Section 2.1 Fuel Cladding Integrity Limiting Safety System Settings 

Subsections A.1 concerning APR1 neutron flux scram settings and 
subsection B concerning APRM rod block settings would express the 
settings in terms of the new definitions of peaking factors rather 
than in terms of heat flux, and base the required settings on the 
design linear heat generation rates of 17.5 and 13.4 kw/ft for 7 x 7 and 
8 x 8 fuel respectively. Figure 2.1.2 would be changed from a plot 
of peak heat flux versus power to a plot of peak LHGR versus power 
for 7 x 7 and 8 x 8 fuel. For power levels between zero and 20%
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of rated core thermal power, peak LHGR values of 3.5 and 2.68 
kw/ft rather th-an total peaking factors would be specified for 
7 x 7 and for 8 x 8 fuel respectively. Below these LHGR 
levels fuel cladding damage because of a thermal-hydraulic effects 
would not be expected; and therefore, these limiting safety 
system settings would be acceptable.  

Subsection 2.1.H. would be revised to correct a typographical 
error. The existing specification requires main steamline 
pressure inititation at "'850 psig.." This should read 
" >850 psig." 

Section 3.1/4,1 Reactor Protection System Limiting Condition 
for Operation and Surveillance Requirements 

A subsection 3,1,B is added which would specify required action 
during operaLion when the total peaking factor reaches the 
limiting total peaking factor. Tlhe subsection would provide the 
option of reducieig trip settings or adjusting power distribution 
to conform with Specification 2.l.A.1 or 2.1.B. Subsection 14.1.B 
would revise the surveillance requirement from a daily check of peak 
heat flux to a daily check of peak L}IGR. The changes in 3.1 and 
4.1 are consistent with the changes in Section 2.1. and would clarify 
the required actions to be taken when the total peaking factor 
reaches the limiting total peaking factor.  

Section 3.2,C. Control Rod Block Actuation Limiting Conditions 
for Operation 

Table 3.2.3 would be revised to add total peaking factor corrections 
to the trip level settings for APRM, upscale and rod block monitor 
upscale. The corrections are consistent with the evaluation 
discussed earlier in this report and with the changes to Section 2.1 
discussed above. Footnote No. 1 to Table 3.2.2 would be corrected 
to state that the APRM upscale (flow bias) need not be operable 
in the Startup/Hot Standby mode. The change is consistent with 
the original intent of the note. The words "(flow bias)" had been 
inadvertently omitted.  

Section 3.3.B.5. Control Rods Limiting Condition for Operation 

The existing specification 3.3.B.5.c. would be revised from a MCHFR 
limitation to a NCPR limitation so that the specification would be 
consistent with the GETAB analysis.
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Section 3.5.D. Automatic Pressure Relief Subsystem Limiting 

Condition for Operation 

The existing specification allows continued operation for up to 

30 days after one relief valve of the automatic depressurization 

system (ADS) is made or found to be inoperable. The loss-of-coolant 

accident analyses submitted in accordance with 10 CFR 50.46 were based 

on the assumption that all ADS valves operated for small line breaks 

with HPCI failure. Because the analyses submitted do not support 

extended periods of operation with one ADS valve out of service, we 

would reduce the time the valve can be out of service to 7 days.  

This is consistent with out of service times for other ECCS equipment.  

We have discussed this change with the CE staff and they did not object.  

Section 3.5.1. Average Planar LHGR Limiting Conditions for Operation 

The average planar linear heat generation limits would be revised to 

be consistent with the analyses performed in accordance with 10 CFR 

50.46.  

Section 3.5.J. Local LHGR Surveillance Requircment 

The existing specification requires daily checks of LIIGR during power 

operation. Thee specification would be revised to require these checks 

only if power is above 25% of rated thermal power. The local LIHGR 

would not reach a limiting valve below 25% power when employing any 

permissible control rod pattern.  

Section 3.5.K. Minimum Critcal Power Ratio (ICPR) 

Subsection 3.5.k. would be added to place operating MCPR limits on 

7 x 7 fuel and 8 x 8 fuel. The limits are consistent with the 

GETAB analyses discussed earlier in this report and require a MCPR 

more limiting than that needed to satisfy the requirements of the 

LOCA analysis.  

Other Changes 

The bases would also be changed to discuss the justification for the 

revised specifications itemized above. We would modify the proposed 

GETAB related bases to provide what we consider to be a clearer 

justification for the limits.



- 18 -

The specifications proposed by CE would exclude reporting, 

as an abnormal occurrence, operation in excess of the limiting 

MAPLEGR, local LHGR and MCPR valves providing corrective action 

was taken upon discovery. We would not include these provisions.  

We believe that such events should be reported in conformity 

with the Technical Specifications.  

CE did not include the equalizer line area in th LOCA analysis, 

therefore, the license would require that the equalizer line 

valves remain closed at all times during reactor operation. The 

LOCA analysis did not address one loop operation, therefore, the 

license would not allow operation with one loop out of service.  

7.0 CONCLUSION 

We have concluded, based on the considerations discussed above, 

that: (1) there is reasonable assurance that the health and 

safety of the public will not be endangered by operation in the 

proposed.manner, and (2) such activities will be conducted in 

compliance with the Commission's regulations and the issuance 

of this amendment will not be inimical to the common defense and 

security or to the health and safety of the public.

Date: August 29, 1975



UNITED STATES NUCLEAR REGULATORY COI411SSION 

DOCKET NO. 50-249 

CObMONWEALTH EDISON COMPANY 

NOTICE OF ISSUANCE OF FACILITY LICENSE AMENDMENT 

Notice is hereby given that the U. S. Nuclear Regulatory Commission 

(the Commission) has issued Amendment No. 5 to Facility Operating License 

No. DPR-25 to the Commonwealth Edison Company (the licensee) which revised 

Technical Specifications for operation of the Dresden Nuclear Power Station 

Unit 3 (the facility) located in Grundy County, Illinois. The amendment 

is effective as of its date of issuance.  

The amendment revised the provisions in the Technical Specifications 

for the facility to authorize operation (1) with additional 8 x 8 fuel 

assemblies, (2) using operating limits based on the General Electric Thermal 

Analysis Basis (GETAB), (3) using modified operating limits based on an 

acceptable evaluation model that conforms with Section 50.46 of 10 CFR Part 

50, and (4) with a slight increase in the APRI Flux Trip and Rod Block limit for 

operations involving high peaking factors, in accordance with the licensee's 

applications for the amendment as referenced in the last paragraph of this 

notice.  

The applications for the amendment comply with the standards and 

requirements 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 I which are set forth in the license amendment. Notice
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of Proposed Issuance of Amendment to Facility Operating License in 

connection with items (1) through (3) above was published in the FEDERAL 

REGISTER on Mlay 27, 1975 (40 F.R. 22889) and Notice of Proposed Issuance 

of Amendment to Facility Operating License in connection with item (4) above 

was published in the FEDERLL REGISTER on November 21, 1974 (39 F;R. 40880), 

No request for a hearing or petition for leave to intervene was filed 

following notices of the proposed actions.  

For further details with respect to this action, see (1) the 

applications for amendment dated January 21, April 4, May 5, 1975, May 27, 1974, 

and supplements dated February 11, May 7, 21, June 18, August 15, 18 and 27, 

June 23, July 7 and 10, and August 25, 1975, and April 8, 1975 (Quad Cities 

2 submittal applicable to Dresden 3 which is the non-proprietary version of 

the July 21, 1975 submittal), October 22 and December 5, 1974, (2) Amendment No. 5 

to License No. DPR-25 with Change No. 22, (3) the Comimission's concurrently 

issued related Safety Evaluation, and (4) the Commission's Negative 

Declaration dated August 29, 1975, (which is also being published in the 

FEDERAL REGISTER) and associated Environmental Impact Appraisal. All of these 

items are available for public inspection at the Commission's Public Document 

Room, 1717 H Street, N. W., Washington, D. C,, and at the Morris Public 

Library at 604 Liberty Street in Morris, Illinois 60451. A single copy
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of items (2), (3.) and (4) may be obtained upon request addressed to 

the Nuclear Regulatory Coimmission, Washington, D. C. .20555, Attention: 

Director, Division of Reactor Licensing.  

Dated at Bethesda, Mar)'land, this 29th day of August, 1975.  

FOR THE NUCLEAR REGULATORY COI,.IISSION 

Dennis L. Ziemann,Chief 
Operating Reactors Branch #2 
Division of Reactor Licensing


