
CommonweA Edison 
One First Nation~aza, Chicago, Illinois 
Address Reply to: Post Office Box 767 
Chicago, Illinois 60690 

Mr. J. F. O'Leary, Director 
Directorate of Licensing 
Off ice of Regulation 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

.Cy:" 

September 14, 1973 

Subject: Dresden Unit 3 Second Reload Associated 
Technical Specification Changes, AEC Dkt 50-249 

Dear Mr. O'Leary: 

It is planned to begin the next Dresden Unit 3 
refueling outage on January l:5, 1974. The reloaded core is to 
include a number of fuel assemblies containing fuel rods in an 
8 x 8 array. A topical report.on this fuel~ NED0-20103, "Generic 
Design Information for General Electric BWR Reload Fuel," which 
describes the 8 x .. 8 fuel assembly, has been· previously submitted 
by General Elect;ric Company. The enclosed document, "Dresden 3 
Nuclear Power Station, Second Reload.License Submittal," provides 
a complete description ·of the- reloaded core.and technical 
justification for including sixty 8 x 8 assemblies in the second. 
reload. A detailed analysis of potential densification in the 8 x 8 
fuel will be completed by December 1, 1973, shortly after the-, , , 

as-fabricated pellet density is det~rmined. · 

It is anticipated that only approximately 40 of .the 
8 x a· assemblies will be available by January, 1974. The rest 
of the reload batch will be comprised of regular 7 x. 7 assemblies • 
. It is also possible that the core may contain more than 60 new 
assemblies. Further information on these modifications to the 
refueling plans will be supplied by November 1, 1973. These are 
minor modifications and it_ is not anticipated that they will ·in 
any way hinder the review of the enclo.sed document according to 
the Commission's previously announced schedule. 

Pursuant to Section 50.59 of 10 CFR Part 50 and 
Paragraph 3.B of License DPR-25, Commonwealth 

DOCKfTED 
USAEC 7070 



!mmonwealth Edison Compan, 

Mr. J. F. O'Leary - 2 - September 14, 1973 

Edison hereby submits proposed changes to Appendix A of 
DPR-25 which authorizes the operation of Dresden Unit 3. 
The purpose of these changes is to includ~ refe~ences to the 
enclosed document in the bases for the Safety Limits and 
a change to the bases for Limiting Conditions of Operation 
to encompass the analysis set forth in this document. 
Revised Technical Specification pages containing the proposed 
changes are enclosed. 

Three signed originals and 37 copies are being 
provided. 

SUBSCRIBED and SWORN to 

b~.~ !ll. ,this/tfdlf day 
o_ " ~ 1973. 
·. . . -:·:i : " ·:, ' . .' ~ .. 

_.Notary 'Public 
,Cor,prpi~~iqn~Ex~ites April 12, 1975 

Very truly yours, 

:d}~,--
yron Lee, Jr. 

Vice-President 
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in detail (3) .. In addition, ·control rod scrams are .... 
such that fo:r normal operating tr.ansients the neutron 
flux transient is terminated before· a significant · 
increase in surface heat flux occurs. Scram: times . 

'' of .each control rod are checked each refuelirig out
age' to assure the insertion times are adequate. 
Exceeding a neutron flux scram setting and a fail~ . 

· ure of the control rods to reduce -flux to less than 
.· the scram setting within 1. 5 seconds does not 
· riecessarily iihply that fuel is damaged; however,· 

' ' . for this specification a safety limit violation will 
be assumed any time a neutron fliix scram setting ' 
is exceeded for longer than 1. 5 sec.ands . 

' . 

If the sc~~ai~ occurs such that the neutron flux dwel,l · · 
time above th~ limiting safety system setting is less 
than 1;7 seconds, the safety limit wHl not be ex~.··.•· 
ceeded for no1~n1al turbine or generator trips, which 

· ai·e th~ most sevei·e normal operating fransients. 
expected. These analysis shovi that even if theby
pass system fails to operate, the desigfr lih1it of. 
MCHFR = LO is not ·exceeded. Thus, use of a 
1. 5 second limit provjde·s additional margin. 

. •.. The computer provided Mth Dresden Units 2 and 3 .: 
· iias a seqtrei1ce annunciation program \vhlch will · 

·• indicate the sequence in which scrams occur: such 

:.-. - . 
...... , 
•'· .--~~- :. ~.: 

, as-neutron flux, pres.sure, etc. This program also 
·;.• · · · indicates when the scram setpoint is cleared. This 
:> , .· .. Will provide information on how long a scram con"." 

dition exists and thus provide sonie measl1re of the 
.•;r.-·.,:, 

, .. ·"':. 
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energy added during a transient. Thus, computer 
information normally wHl be available for analyz-

. ii1g ·scrams; however, if the computer information 
should notbe available for any scram analys'is, 
Specification 1. 1. C. 2 will be relied on to determine 

, ... . if a safety limit has been violated. ' · . 
·:< 
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. • puring pE)riods .\vhen the reactor is shut down, con-
. sideration must also be given fo wate1~ level require

inents .due to the effect of decay heat. If reactor 
\vater level should drop below the top of the active 
fuel during this time; the abillty to cool the core is 
reduced .. This Teduction in core cooling capability 
couldlead to elevated cladding temperatures and . 
Clad perforation. The core will be cooled suffi-

' :l 

• ciently to prevent clad melting should the water level 
be reduced to two-thirds the core height. Establish-·· 
ment of: the.-safety limit at 12 inches above the top 
of the fuel provides adequate margin. This level 
'will be. conti~uously n1onitored whenever' the recir-
culation pm11ps are not operating. ·. 

' ' .... 
; l -

The proposed fuel operating conditions for Unit 3 
reflect linear power generation rates and exposures 
higher tha'h those exi)erienced previousiy in B \VR 

. plants, AdditiOnal ex1)erirnental d:ita beyof1d that 
presented .. in Arhend!nent 15 of the SAR \vill be ob
tained to forth'er stipport .. ~he proposed com'binatio.ns 
of fuel lif1ear power generatio11 rate$ and exposures, 
consiciedng both normal ~lid anticipated transient . 
fr1ode's of operation.~ .To_develop these data.for 

· furtl'i'er .assm-ance of fuel jntegrity under all modes 
of plttiif operation, a surveillance progi·am on B\VR 
fuel \vhtch op.er-ates beyonq p,urrent p1~oductionfoel 
experience ~vill be underfakefi. The schedule of 
inspect1ons:will be c9i1tiligent on the availability of 
the fuel as hifluenced by plant operatirig and facility 
requireri1ents. The program, as. outlined in Amend
ment 17 of the SAR, will include surveillance of 
reactor plant off-gas activity, relevant plant aper.;. 
ating data and fuel inspection. 

., . ~: 

... ' 

. ' . -~ 

(3) SAR, Section 4.4.3 for t~rbin~ trip ~nd load r~ject transients, Seciioii . . . I 
4.3.3 for flow control full coupling demand transient, and Section 11.3.3 
for maximum feedwater flow transient. · . · . . · " 'I 

· .. , .. · . also: "Dresde~ Second. Reload License Subinittai", 
transmitted on September 14, 197 3, 'trbin . . 

. Commonwealth Ec:l.ison to J. F. o '· ~eary, 
U.S. Atomic Energy Colnmission. '12 
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· E~ Tu·i~bine:Stop Vitlve.Sctam - The turbine stop . 
,;alve scram like· tl)e. load rejection scram , 
aj1ticipatcs .the pressure, neutron flux, and heat 
ffLL\: increase caused. b\· the rapicl Closure of the 
turbin~ stop valves and failure oLthe bybass. · 
\\'ith a scram settii1g :it lOS( of valve cldsi:fre 
tl~c resultant i11crcase in su1~foce heat fltL'-' is 

·:· 

t!)e same as for the io:~d rc]cct1ol1 and thus 
adequate margin exis.ts. :t\o pcrccptabl¢ cha1'lg~ 

·. ii1 :'llCllFTI occm'.s during the transient. Hcf. · . 
s~ction 11. 2. :J SAk:. "Dresden: 3 S¢cond Re:-
1oad License Submittal·;"· 9/14/73 . .. ·.· ·. . 

-F. Gci~erator Lo:-id Rcj~ct°ion' Scram - 111C gener.:.. 
ator load rejection scram is provided to antici
pate the r::ipid increase in pressure and neutron 
f!Lix.Tesi.rlting from fast closure of the turbin(! 
control valves due to a load rejection and sub-
sequent failure of the.bypass; .i.e., it prevents .. 
'I\!Cl·IFR from becoming less thai1 1. 0 for this 
tr31isient. For the load rejectio11 from 10oc;c, 
.po\':cr, the heat flux· increases to .only 1.oG: ~S7c · __ < · 

. _. ,of its rated power value which results in only ·· · 

···1.2 .. 
... ·~· 

a small decrease in 1\ICilF~. HeL Section.·· 
·, ·1·.. '1. -L ·3 SAIL: ... Dresden 3 Second Reload Li-

cense Submittal," 9/14/73. . 
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•G. He:1ctor Cool:rnt Low Pressure Initiates i\l::i.in _ 
Stc::im Isola.lion v~1lve Closure - 'CT1c low pres
·sure isolation at 850 psig was provided to give: 

. p~otecticin against fast reactor dc1iressi.tri za-

:;:. ~ . 

'tion and the resulting i·apid co9lclown of the 
vessel. .·Advantage was t::iken of the scram 
feature \Vhich occurs \\'hen the main steam line 
isolation valves arc closed to p:i;ovidc for re.., · .. ·· 
actor shutdo\\'n so that operation ::it pressures. 

-~ · · lower than those specified in _the therm a I hy-
··· draulic sJfctv li·1nit does not oCcur·, .al though· 

. operation at~ pressure, lower than 850 psig 
would not nccessari ly constitute an unsafe 

·.condition. .. -.. 
r . .. · .. 
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Main Steam Line Isolation Valve Closure 
Scram - The low pressure isolation of the. 
main st~a111 lines ·at 850 psig wa~ pro\•idcq.to 
give protection against rapl.d reaetor dcpres
surization aiit:I the resulting tapid cootdo,ifkor 

· the vessel, ·'.'Advantag'e \\1as taken of the scrarn 
feature which occurs When the mairi s6?am

0 

linc 
isoiation ~al.~es are c;losed, to provide for re
actor. shutdown so that° high power operation at ; 
low rcactoi· press tire, does not occur, thus pr0- · 
vidilig protection for the fuel cladding ~ntcgrity . 

. safety limit. OperatiOn of the reactor at pre~- · 
sures lbwcr than 850 psig• requires that the. 
reactor mo.de switch be in the· starttip positfon 

· ~vhcre pi:ot~btion of the fuelcl::iclding intdgrity · 
. .safefy·lin1it is provided by the II\l\i high neutron·. 

fltL\: sc.rarri .. · 11rns, the .con1bination of main · 
steam nn:c low pressure isolation ai1d isolation . 
valve closure scram asstircs the ::ivailability of 
neutron flux scram protection over the entire 
range of applic~bili.ty of the fuel ci::idding in-: 
tegrity safety limit. In addition, the isolation . 
valve closure scram ::inticipates the pressure 
and flux transients which occur during normal 
or inadvertent isolation valve closure. With 
the scrams set at 10% valve clos~ic there is ~o 
increase in neutron flux. 
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.· Bases: 

1. 2 The reactor coolant system i~tegrity is an impor- . 
tant barrier in the prevention of uncontrolled re
fease of fission products. ·It is essential that the 
integrity of this system be protected by establishing 

. a pres.sure limit to be observed for all operating 
.conditions and wheriever there is irradiated fuel in 

·. the reactor ~essel. 

. The p~es,sure safetyJin~it of 1.3.25 psig as measured 
.. by the vessel stearri space pressure indicator is 
· equivalE)nt to 1~75 psig at the 'lowest elevation of the 

reactor'· coolant syst,erri. 'fhe 1375 psig value is 
derived from the design pressures of the reactor 

· pressure vessel, coolant systeni piping and isofa..., .·· · 
tion condenser. The respective design pressures 
are 1250 psig at 575°F, 1175 psig at 560°F, ·and ·1250 . · · 

···.· psig at 575°F. The pressure safety liniit wtls chpsen 
as the lower of the f>ressure transients permitted 
by the applicable design codes: ASM!t i?oilei~ and 
Pressure Vessel Code, Section Ill for the pres'stire 
vessel and isolation condenser and USf.SI B3L,~1 .. 
Code for the reactor co~lant system pij'5ing. The 

· As:t\tE Boiler and Pressure Vessel Code permits 
pressure transients up to 10% over design pres·sure 
(110% X 1250 = 1375 psig), and the USA SI Code per
mits :pressure transients up to 20% over the desigl.} 
pressure (120% X 1175 = 1410 psig). The Safety 
Limit pressure of 1375 psig is referenced to the 

. lowest elevation of the primary coolant system . 

The design basis for the reactor pressure vessel 
makes evident the substantial margin of protection 
against failure at the safety pressure limit of 1375 
psig. The vessel has bec1i designed for a general 
membrane stress no greater than 26, 700 psi at an 
internal pressure of 1250 psig; this is a factor of 

• \~._· .l' 1\ , 
-:4 - .• , 

1. 5 below the yield strength of 40, 100 psi at 575°F ~ · 
At the .pressure limit of 1375 psig, the general.· 
me111brane stress will 011ly be 29,400 psi; still 

:_;.' safely ·below the yield strength. . . · 

,, .. · .:--

~-. ,., .. l t· ~- . ;· .... 

. I 

... · \.~ .-

. : .· . . . . . . ·.· ... 

.The relationships of stress levels to yield strength · 
are comparable for the isolation condenser and 
pr'imary system piping and 1'lrovide a s.itnilar mar
gin of protection at the established safety pressure 

·limit . 

The normal operating pressure of the reactor cool
ant system is 1000 psig. For the. turbine trip or 
loss of electrical ioad transients the turbine trip 
scram:o1~ generator load rejection scram, together 
wTth the turbine by.pass system limit the pressure to 
approximately 1100 psig (4). In addition, pressure 
relief valves hav.e b.een provided to reduce the prob
ability of the safety VqlVeS operating in 'the event . 
that the turbine bypass should fail. These valves 
and the neutron flux scram limit the reactor pres
sure to 11:80 psig (5.) 'which is 30 psi below the . 
setting of the .first safety valve. Finally, the safety 
valves are sized to k~ep the reactdr coola11t system 
ptess\fre below 1375 .Psig with no credit taken f6r , 
therelief Valves or,turbine bypass system. Credit 
is tal~eri for the neufron flux scram however. 

:React6'r pressure is ·co~timiously monitored in the 
control room during opeqition on a 1500 psi full. 

·scale pi·essure. recorder.· · ' -

.... , . (4°>. SA.RSe~~ion 1i.2.2.? also:·· '~Dresden 3 Second Reload 
(5). sAR.S~tion 4.4.3. _5 ' License Submittal", 

9/14/73 
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Bases; 

2. 2 In .C<nnpliance with Section III of the ASME Code, th~ 
' .. safety v~ives must be' set to open at no higher than. 

_ l03% of design pressure, and ·they must limit the 
: reactor pressure to no more than 110% of design. 
. pressure .. B_oth the high pressure scram and safety 

·. varve actuation are require'd to prevent bve1~pres
surizing the reactor pressure vessel arid .thus ex
ceeding the pressure safety iimit. The pressure 

} ·. scram .is actually a ba,ckup protection to the high 
·flux sc.rl:tm whiCh was 'analyzed in 'section 4. 4. 3 of 
the SAR .anc1 re-examined in -the Dresden 
3 Second Reload License submittal, 
September 14, 1973~ 
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failure of the turbine stop valve clos.ure scram, .. 
failure of the .bypass system to actuate and failure 
of the reli~f valves to open} the pressure \VOUld rise · 
rapidly due to void reduction in the' core. A high 
pressure scram would occur at 1060 psig. The 
pressure at the bottom of the vessel isribout 1240 
psig-when the first ~afety valve opens and about 
1280 psig \\1hen the last valve opens. Both values 
ar~ clearly withi_n tl)e _code requirements. Vessel 
dome pressure re::i.Qhes ?-bout 1305 psig with the 
peak at the bottom of the vessel near 1330.psig. 
Therefore; the pressure scram and safety valve 
actuation provide adequate rnargin below the peak 
allowable vessel pressure of 1375 psig. 
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'' 'Two seri~orR on the isolati~n ·~ondensei.~fipply a.nd 
rbturn lines ~.re pro;vide;d to. detect'the fai)ure .of . 
isolation .condenser line ancl actuate ·.isolation nctioh •. 
The sensors on the supply and rctu.rn sides· arc · 
nrr::tngcd in a 1' out of 2, logic and, to meet the 
sin<Tlc failure criteria, all sensors and instrurrien"".' 

' b . ' 

tation are required to be operable.· The· trip settings 
of 20 psig and 32" of water and valve closure time 
are such as to prevent tmcovering the core or ex-.· 

. cceding site limits. The sensors will actuate due 
to high flow in either direction.· 

. . . . ~ 

The HPCI high flow and temperature instrwnentation. · · . 
are provided to detect a break in the HPCI piping. · 
Tripping of this instrwnentation results in actuation ...... ·· 

. of HPCI isolation valves; i.e.,· 'Group 4 valves. . . :.J 
.. ·.Tripping logic for this ftui.ction is the ·same. as that·. ' · 

·'·:· 

for the isolation condenser and thus all sensors · 
<are required to ~ operable to meet the single fail-· . 
urc criteria. The trip settings of 200°F and 300% · 

.. of design flow and valve closure time are such that 
. core uncov~ry is prevented and fissio.n product · 
.·release is within limits . 

· The instrwnentation which initiates ECCS action is . 
.· · aIYrangeci ih a dual bus system. ·As for other vital 

. instrwnentation arranged in this f.ashion-the Speci.;. •·· 
. Hcaqon preser\'eS the effectiveness of the system 
·.even during periods·when maintenance or testing 
,is being performed. · · 

The co~trol rod block f tfnctions are providea to . 
. present excessive corifr.ol rod withdra\vai so that ' 

l\lCHFR ·does not decre::i.s·e to. 1. o. The tHp· logfo 
for this funetion is 1 out of n; e.g., any trip on·. _ 

·one of the six APRlVi's, 8 !Rl\l's, or 4 SRM's will 
result in a rod block. The minimwn instrument 
ch:rnnel requirements assure sufficient ihstrumcn
tatio:1 to a~s1,tr9 the single failure criterfa :is ri1ct: .. 
Tne minimu.rh. instrwncnt ch:rnnel requirements 

~ . 
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.. · .. · 
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f~x· the RBM may ~e'r'edticed:by oiie for a short 
period of .time to i:t_l~ow for m:+intchan¢c, ~esting, 
Ci~ t:ilibr..:Gon. Th i's time period .is only ' N 3% 
ofthc operating tim.e in.a month 0:nd docs not 

;.. ·- . j.f 

' ~·ignificantly incrc'asc me risk of preventing '.an . 
inidvcrtcnt control rod withdrawal. 

The APRi\.I rod blo~k ftmction is flow biased and pre
vents a significant reduction in MCHFR especially 
during 0pcration at reduced fiow. The APR~,1 pro-. 
vic.ies gross co~e protection; i.e., limits the gross 
core power increase. from withdrawal of control 
reds in the normal withdrawal sequence. The trips 
are set so that M CHFR is maintained greater . 
than 1. n · 

'l 

. . .... 

*The APRM rod block.which is set at 12% of 
rated power.is functional in the·refueland 

. Startup/Hot Standby mode. This control rod 
'block provide~ th_e same typ~ of protection 

.. in. the refuel ··and. Startup/Hot Standby mode 
cis the AFRM ·tlow biased. rod block does. in · 
the Run mode; i.e., it prevents MCHFR from 
decreasing below 1.0 during control r0d 
withdrawals and prevents control rod with
drawal before a.scram is reached • 

. '~ .·. 

',.: 

. - ·.-· . - . 
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·, 
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The RB11 rod block ~furlcUon prov(des local protectio~ 
of th~·. core;' Le~, the prevention ·4r critic-al heat fllLx ·- J< 

' ~ ii~ a local region of:the core, for ·a. single' rod 'with-. 
. drawrH error from a lim'i~ing contl:ol tod pattern. 

1"1\e ttip point is flo\v biaped. The worst case single 
c6ntr:61 rod w ithdra\\•al error has. bee ti an:ilyzed and 

· · the results ·sho\v that \vi·th the specified trip settings 
·1 rod withdrawal is blocked when MGHFR is ...:...1.06, 

'·thµs allmving adequate margin. Ref.. Section 7.4 .5.3 
sA'.B,. Below -70% power the worst case· \vithdrawal 
of h. single control rod results in a ?\1CHFR >1. 0 
'.\'ithout rod block action, thus bclo\\• this level it is 
not required. · · 

48 
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(Change #8"'). ' 




