Commonwe Edison ‘ Cy.

One First National Plaza, Chicago, llinois ‘Re'gulatof}'
Address Reply to: Post Office Box 767 =~ — "~~~
Chicago, lllinois 60690
September 14, 1973
o b acosig E&Eggy
Mr. J. F. O'Leary, Director ; \ SISy

Directorate of Licensing
Office of Regulation

U.S. Atomic Energy Commission
Washington, D.C. 20545

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 15, 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, NEDO-20103, "Generic
Design Information for General Electric BWR Reload Fuel," which
describes the 8 x.8 fuel assembly, hasrbeen'previously submitted
by General Electric Company. The enclosed document, “Dresden 3
Nuclear Power Statlon,‘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 l, 1973, shortly after the
as-fabricated pellet density is determined. - '

: It is anticipated that only approxxmately 40 of the
8 x 8 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 dn
any way hinder the review of the enclosed document according to
the Commission's previously announced schedule.

Pursuant to Section 50.59 of 10 CFR Part 50 and
Paragraph 3.B of Facility Operating License DPR-25, Commonwealth
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‘ Q)mmonwealth Edison Company.-
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 include references 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 Spec1f1catlon pages containing the proposed
changes are enclosed

Three-signed ofiginals and 37 copies are being
provided.

Very truly yours,

I 4/ =

yron Lee, Jr.
Vice-President

SUBSCRIBED and SWORN to

thls /4% day

o Notary Public
ommrssmn Explres April 12, 1975



", in detail (3). In addition, control rod scrams are .

O such that for normal operatmg transients the neutron ~
© + flux transient is terminated before a significant '

" . increase in surface heat flux occurs. ‘Scram times

- of each control rod are checked each refuehng out~

age to assure the insertion times are adequate.

' - Exceeding a neutron flux scram settmg and a fail-

. 'f( ure of the control rods to 'rcducc flux to less than ‘_
" the scram setting within 1.5 seconds does not-

"~ necessarily imply that fuel is damaged; however,

- for this specification a safety limit violation w111

" be assumed any time a neutron flux seram settmg

1'1s exceeded for longer than 1.5 'seconds.

I.f the scraim occurs such that the neutron flm dwell
- time above the limiting safety system setting is less
~ than 1.7 seconds, the safety limit will not be ex= .-

Do cceded for normal turbine or generator trips, whlch
- are the most severe normal operating transrents ’

expected These dnalysis show that-even if the by- '

" . pass system: fails to operate the design limit of .

MCHFR = 1.0 is not exceeded. Thus, tise of a
. 1.5 second 11m1t prov1dcs add1t10nal margln '

:‘( The computcr prov1ded mth Dresden Umts 2 and 3
has a sequence. annuncmtlon program which will -

- indicate the sequence in'which scrams occur such -

- asneutron flux, pressure, 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 pr ovide some measure of the-
- energy added during a transient. Thus, computer
_ information normally will be ava11able_f01 analyz-
-ing scrams; however, if the computer information
. should not be available for any scram analysis,

. Specification 1.1. C. 2 will be relied on to determlne o

Lo ifa safety limit has been. v1olated

, .-'_,__Durmg perlods when the reactor is shut down con—
" ‘sideration must also be given to water level require-

‘ments due to the effect of decay heat. If reactor A

water level should drop below- the top of the dctive
fuel during this time; the ability to cool the core is .
-reduced.. This réduction in core cooling capability
could. lead to.elevated cladding temperatures and .
_clad perforation, The core will be cooled suffi-

- ciently to prevent clad melting should the water level . -
be reduced to two-thirds the core height. Establlsh— -

" ment ofthe.safety limit at 12 inches above the top

.- of 'the fuel provides adequate margin. This level

" will be, cont;nuously monitored whenever the recir-
, culatxon pumps are not operatmg :

The'proposed fuel operating conditions for Unit 3
refleet linear power generation rates and exposures
hlgher than those experlenced previously in BWR'

. plants. . Additional experimental. dita beyond that

_ ‘presented in Amendment 15 of the SAR will be ob-

- tained: to further support. the proposed combmatmns
of fuel" lihear power gcneratlon rates and exposures,
considering both normal and antlclpated transient

. "‘modés of operation. . To develop these data. for
'-further Assurance. of fuel ‘integrity under- all modes
of plant operqtlon a surveillance program on BWR

~ fuel which: opemtes beyond current production-fuel
experience will be undertfll\en The schedule of .

. -inspections’will be contingent on the availability of

. the fuel.as 1nfluenced by plant operating and facility
requirements. The program, as outlined in Amend- -
ment 17 of the SAR, will include surveillance of
reactor plant off-gas activity, relevant plant oper-
ating data and fuel inspection.

(3) SAR, Section 4. 4 3:for turbme tnp and load re]ect transxents Sectlon )
4.3. 3 for flow-control full coupling demand transient, and Sectlon 11, 3 3
for maximum feedwater flow transient.

‘"also-"Dresden Second, Reload Llcense Submlttal'f

transmltted on September 14, 1973, from
Commonwealth Edison to J.F. 0 Leary,

U. S Atomlc Energy Comm1531on. o 12




Turbine Stop Valve Seram — The ‘turbine stop .~
© valve scram like the load: reJectlon scram

anticipates the. pl’Casure‘ neutron flux, and. heat

?

- {iux incredase caused by the rapid closure of the

turbine stop valves and f’ulure of the b) pass.. _
\\’1th a scram scttmfr at 10% of valve clésute -

‘__thc resultant increase in surface heat flix ‘5;

the 'same as for the foad rcjection and thus®

_ 'qdoqmtc margin exists. No perceptablé. change
.in MCHFR occurs during the transient. Ref. -
" Section 11. 2.3 SAR.2 ."Dresden 3 Second: Re-

load Llcense Submittal,". 9/14/73

_CCI‘C] ator Load Rc;ectxon Scram — The gener-

ator load rejection scram is provided-to antici-

_'-patc the rapid increasc in pressure and neutron - -
flux-resulting from fast closure of the turbine

con"t'rol valves due to a 'loqd rejection and sub- -
scquent failure of the bypass; i.e., it prevents .-

- MCHFR from becoming less than 1.0 for this

transient. ‘For the load rejection from 100%
power, thc heat flux increases to only 106. 5%

i . of its l"(th power value which results-in only‘
Aa small dccrcase in NNCHFR. Ref: Section -

"Dresden 3 Second Reload Ll—_
'cense Submlttal,“ 9/14/73. . ,

.+.3 SAR.

Reactor Coolant Low Pressure Initiates Main

- Steam Tsolation Valve Closure — The low pres-’
sure isolation at 850 psig was provided to give -

.. protection, against fast reactor depressuriza-
‘tion 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 re= * -

_actor shutdown so that oper ation-at. pressures

lower than'those specified in the thermal h)—.

_ 'drmlxc safety limit does not occur, although
- .opcration at a pressurg lower than 8:)0 psig

would not necessaulv constltute an unsafe

. condltlon

Main Steam Line Isolation Valve Closure
Scram — The low pressure isolation of the.

main steam lines -at 850 psig was [)TOVldCd to

give protcctlon against rap1d reactor dcpres—

~'surization and the resultmg rapid cooldown of

- the vessel, Advantqge was taken of the scram .. .
feature Wthh occurs when the main steam line =
isolation valves are closed,. to, provide for re- -
actor. shutdovm so that }ugh power oper ation at P
low redctor pressurc does not occur, thus pro—v

. viding -protection for the fuel claddmﬂr IniO‘TI‘lly

_ ,safety limit. Operation 6f the reactor at pres-—

* sures lower than 850 psig requires that the ..
} _reactor mode switch be in the startup po>1t1on A

. where’ protectlon of the fuel chddm" mtcgut)
-safety- limit is provided by the IRM high neutron_u

flux scram. Thus, the combmatlon of main
steam line Iow prCssure isolation and isolation -

-valve closure scram assures the availability of -

neutron flux scram ‘protection.over the entire
range of applicability of the fuel ciadding in-,

tegrity safety limit. In addition, the isohti’én -

- valve closure scram anticipates- thc pressure

-and flux transients which occur during normal

or inadvertent isolation valve closu1e With

the scrams set at 10% valve (,IOSurc there 1s no v

mcreasc in ncutlon flux.

18
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. - Bases:

1 2 The reactor coolant system mtegrlty is an 1mpor—

~ tant barrier in the prevention of uncontrolled re- -
lease of fission products. It is essential that the

o integrity of this system be protected by estabhshmg'

. a pressure limit to be observed for all operating -

. conditions and whenever there is 1rradlated fuel in
" 'the reactor vessel

i

s ;The pressure safety lmut of 1325 p31g as measured

17'-.- by the vessel steam space pressure indicator is .
o eqluvalent to 1375 psig at the 'lowest elevation of the '
" reactor coolant system. The 1375 psig value is

- derived from the design pressures of the reactor

.U - _pressure vessel, coolant system piping and isola- "\ . i

" 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 limit was chosen'
. . as the lower of the pressure trans1ents permltted
" * by the applicable desmn codes: ASME B01ler and

Pressure Vessel Code, Section III for the pressure
vessel and isolation condenser and USASI B31.1., .
Code for thé reactor codlant system plpmg The o
" ASME Boiler and Pressure Vessel Code permlts
pressure transients up to 10% over design pressure

. (110% X 1250 = 1375 psig), and the USASI Code per- -
© . mits 'pressule transients up to 20% over the design

. 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 been designed for a general
" membrane stress no greater than 26,700 psi at an

" - internal pressure of 1250 psig; this is a'factor of -
1.5 below the yield strength of 40,100 psi at 575°F, - =

- At-the pressure limit of- 1375 psig, the general

: '.".. membrane stress will only be 29, 400 p51 st1ll
- safely ‘below" the y1eld strength.

The relationships of stress levels to yield strength -
are comparable for the isolation condenser and .

~ primary system piping and provide a similar mar- - -

- gin of protectlon 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 load transients the turbine trip
scram 0r generator load rejection scram, together
with the turbine bypass system limit the pressure to

. approximately 1100 psig (4). In addition, pressure
reliéf valves have been provided to reduce the prob-

ability of the safety valves operating in'the event

that the turbine bypass should fail. These valves

and the neutron flux scram limit the reactor pres-
sure to 1180 psig (5) which is 30 pSl below the

~ setting of the first safety valve. Finally, the safety

valves aré sized to keep the reactor coolarnt system

_ pressure Below 1375 psig with no credit taken for =
thé: relief valves or turbine bypass system: Credit
- is tal\en for the neutron flux scram however

o Reactor pressure is contmuously momtored in the

control room during operation on a 1500 psi full

“scale pressure recorder.

1. @) saR section11.2.2.  also: "Dresden 3 Second Reload
(5) SAR Section 4.4.3. _

License Submlttal"

9/14/73
20
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s Bases

2 2 In compllance with Sectlon III of the ASME Code the '

- ..safety valves must be set to open at no higher than
©103% of design pressure, and they must limit the -
~"reactor.pressure to no more than 110%.of design

_pressure. ‘Both the high pressure scram and safety .

- valve actuation are required to prevent overpres-
. surizing the reactor pressure vessel and thus ex-
- ceeding the pressure safety limit. The pressure

G - scram.is actually a backup. protectlon to the high

flux scram which was analyzed in Section 4.4.3 of

the SAR -and re- examlned in - the Dresden '_

3 Second Reload Llcense subm:Lttal
' September 14, l973

fallure -of the turbme stOp valve closure scram

failure of the bypass system.to actuate and fallure

of the relief valves to open) the’ pressure would rise -

. ‘rapldly dué to void reduction in the core. A high
- pressure scram would occur at 1060 p51g The

pressure at the bottom of the vessel is about 1240

_ psig-when the first safety valve opens and about
.:1280 psig when the last valve opens. Both values

are clearly within the code requirements. Vessel
dome pressure reaches about 1305 psig with the

‘peak at the bottom of the vessel near 1330 psig.

Therefore, the pressure scram and safety valve
actuation pr_ovide adequate margin below the peak
allowable vessel pressure of 1375 psig.

:2'1" 4'
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'-T\'.o sensore on the isolation condenser‘ supply and o

j'rcturn lines are provided to.detect the- faxlure of

,isolatlon condenser line and actuate’ 1solatxo-1 dction..
The sensors.on the supplv and return.sidés arc

...rr'\rrrcd in a.1 out of 2 logic and, to meet the

- “__smcrlc failure criteria, all sensors and instrumen~ - Sl
tation are required to be operakle. The trip seitings - S ERRE AT
' 'Thc APR\I rod block functxon is flow biased and pre- L

of 20 psig and 32" of water and valve closure time
are such.as to prevent uncovering the core or ex-.

- . cceding site limits. The scnsors W111 actuate duc

to high flow in either dlrcctlon

The HPCI high flow and temperature instrumentation -

are provided to detect a break in the HPCI piping.

Tripping of this mstrmentatxon results in actuation’ :

. of HPCI isolation valves; i.e., Group 4 valves.
’ Trxppmg logic for this [usniction is the same:as that "
for the isolation condenser and thus all sensors

.Loare rcqmred to bz operable to mcet the single fail~ :
" ure eriteria. The trip settings of 200°F and 300%

- of design flow and valve closure time are ‘'such that
.~ -core uncovery is prevented and fission product ‘
o re‘easc is w1th1n limits.. : : o

The instrumentatio'n which initiates ECCS action is . -

arranged in a dual bus system. -As for other vital

-instrumentation arranged in this fashlon the Speci- = .- :
' fication preserves the effectweness of the system

_even during periods-when maintenancé or testmg
'lS being performed.

The control rod block functxons are provtdea to

o ‘prevent excessive control rod ' withdrawdl so that '

. MCHFR does not decrease to. 1 0. The irip logic
for this function is 1 out of n; e.g., any trip on"

" one of the six APRM's, 8 IRM'S, or 4 SRM's will

result in a rod block. “The minimum instrument -

channel rcquxremcnts assure sulficient instrumen=- .

tation to assure the single failure criteria:is met,.
The minimum instrument channel requirements

i

oL for the RBM may be reduced by ox‘e for a short
c perlod of timeé to allow for mamtcnancc testmg, e
or calibration.  This time period is- only ~3% e

of the operating txme in-a month- and does not

. significantly incrcase the risk of pre\cntmfr en

inadvertent cont1 ol rod thndra\\ al

vents a significant reduction in MCHTFR especially

- during cperation at reduced flow. The APRM pro--

vides gross core pretection; i.e., limits the gross

~ core power.increase from withdrawal of CO']t;OI o
~rcds in the normal withdrawal sequence. ‘The trips

are sct so that MCHFR is mamtamcd grcater
an 1 o : :

R *"‘hc APRM rod bloc]\ which is set at 12% of

rated power is functional in the refuel:and

Startup/Hot.Standby mode.. This control rod = -
, block prov1de.> the same type of protectlon
in the refuel "and . Startup/Hot Standby mode ‘

as the AFRM flow biased rod block ‘does . in
the. ‘Run ‘mode; i.e., it prevents MCHFR from
decrea51ng below 1.0 durlng control rod

WLthdrawals and prevents control rod w:Lth—. :

clrawal before a scram is reached

'The RBM rod biock functxon provxdes local protectxon
of the coré;ii.e., the preventxon of critical heat flux

i it a local reglon of the core, for a single tod with=-
- drawal error from a limiting control rod pattern.

'Ihc tFip point is flow blascd The worst case smgle

: coqtrol rod witkdraival error has been analyzed and

. *he results show that with the specified trip settmgs
| rod withdrawalis blocked when MCHFR is ~1.06, -

“thus allowing adequate margin. Ref. Section7.4.5.3°

SAR. Below ~70% power the worst case withdrawal
of a single control rod results in a MCHFR >1.0 .

" without rod block actxon thus below tms ievel it is

not rcquu cd

48
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