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December 29, 1981

Mr. L. Del George
Director of Nuclear Licensing
Commonwealth Edison Company

Chicago, I11inois 60690

Dear Mr. Dei George:

SUBJECT: DRESDEN 2 - SEP TOPIC XV-1, DECREASE IN FEEDWATER TEMPERATURE,
INCREASE IN FEEDWATER FLOW AND INCREASE IN STEAM FLOW

In your letter dated October 15, 1981, you submittdd a safety assessment
report on the above topic. The staff has reviewed your assessment and

our conclusions are presented in the enclosed safety evaluation report.

Our report completes this topic evaluation for Dresden 2.

As noted in the evaluation of the feedwater controller malfunction event,
the staff will require Technical Specifications changes to conform with
current licensing practice if credit is to be given for operation of the
turbine bypass system in the analyses.

The enclosed safety evaluation will be a basic input to the integrated
safety assessment for your facility. The assessment may be revised in
the future if your facility design is changed or if NRC criteria relating
to this topic are modified before the integrated assessment is completed.

Sincerely, -

Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Licensing
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. ‘ . UNITED STATES - ‘ :
. NUCLEAR REGULATORY COMMISSION :
WASHINGTON, D. C. 20555 .

December 29 1981

Docket No. 50 237
-LS05-81- 12-095 .

o Mr L. Del George S e
"Director of Nuc]ear L1cens1ng
. Commonwealth Edison Company '
* Post Office Box 767 -
Chicago, 1111no1s 60690v

Dear Mr. DeT George:

SUBJECT: DRESDEN 2 - SEP TOPIC XV- T DECREASE IN FEEDWATER TEMPERATURE
’ INCREASE IN FEEDWATER FLOW. AND INCREASE IN STEAM FLON Tk

In your Tetter~dated 0ctober 15;,1981,‘you submittéd a Safety‘asseSSment
report on the above topic.- The staff has reviewed your assessment and
our conclusions are presented in the enclosed safety evaluation report.

Our .report - comp]etes this top1c eva]uat1on for Dresden 2. . -

As noted in the evaluation.of the feedwater contro]]er manunct1on event,
‘the staff will require. Technical Spec1f1cat1ons changes - to -conform with

_current licensing practice if credit is to be g1ven for operat1on of the -
turbine. bypass system in the ana]yses :

The enclosed safety eva]uat1on will be a basic input- to the integrated
safety assessment for your facility. The assessment may be. revised in
the future if your facility design is changed or if NRC criteria relating
to this topic are modified before the integrated assessment is completed.

Sincere]y,v

MMAM

. Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
D1v1s1on of L1cens1ng

Enc]osure:'
"As stated
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DRESDEN 2

SEP. TOPIC'XV 1: .DECREASE IN FEEDNATER TEMPERATURE INCREASE IN FEEDNATER
FLOW, INCREASE IN STEAM FLON ‘ - e

I INTRODUCTION

'Feedwater heat1ng can be ]ost by closure of the steam extract1on 11nes to the
heaters or the.bypas$1ng of feedwater around the heaters. In elther case the

~ reactor vessel receives cooler feedwater and there is'an‘vncrease_1n~cpre_1n]et |
subcooling.. The decrease in coolant void fraction and the negatiVe'veid;react--
ivity coefficient. result fn a gradual initial increase ih reactor power. The

" event could occur with the reaetor‘in either manual or automatic control modet'

. In the adtomatic control mode, there is some compensation for reactor‘power-v
increase by modu]at1on of core flow and the event genera]ly is Tess severe. In
the manual contro] modé, and assum1ng no corrective operator act1ons, the reactor
power could either reach a h1gher equilibrium value below the-scram setpo1nt or
increase sufficient]y to cause_automatic scram on high neutron flux. The power

"history depends on both the assumed maximum decrease in feedwater temperature

" and the feedwater temperature time constant.

The loss of feedwater heating event results in a mild transient in which the fuel
surface heat flux ihcreaees to a maximum value below that corresponding to steady
state operation at the scram setpoint. This increase in power to thefcoolant is
partially oftset by the benefitial.effect of the increased core~ihTettsuhcooling |
on the critieal power”ratio. However, this event can be one of the 1imiting. events

‘with- respect to minimum critical power ratio, and is considered in reload analyses.

1. REVIEN CRITERIA

Section.50.34 of 10 CFR Part 50 requ1res that each app11cant for a construct1on
permit or operat1ng 11cense provide an anaTys1s and evaluation of the des1gn and

performance of structures, systems, and components of the fac111ty w1th the ob—
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jective of'assessing’the risk to pub]ic-health and safety resu]ting from cpehatioh

of the facility, including detenn1nat1on of the marg1ns of saféty dur1ng normal

| operations and transient cond1t1ons ant1c1pated dur1ng the 11fe of the fac111ty. f'

- Sect1on 50.36 of ]0 CFR Part 50 requ1res the Techn1ca1 Spec1f1cat10ns to 1nc1ude 1“
‘safety limits which protect” the 1ntegr1ty of the phys1ca1 barr1ers wh1ch guard ;}ﬁs

against the uncontro11ed re]ease of rad1oact1v1ty

The General Design Criteria (Appendix A to 10 CFR Part 50) establish minimum're-‘

quirements for the.phincipal design criteria for water-cooled reactors.

GDC 10 ﬁReactor Design" requires that the core and associated coolant, control and
protection systems be designed with appropriate margin to asSUre that specified -
" acceptable fuel des1gn 11m1ts ‘are not exceeded dur1ng norma] operat1on, 1nc1ud1ng

the effects of anticipated operat1ona] occurence.

lGDC 15 "Reactor Coo1ant‘System Design“ requires that the reactpr coolant ahd:
‘associated protection systems be designed~with.sufficieht margin to assure that
-the design conditions'pf the reactor coolant pressure bourdary are-not‘exceeded
during‘nohma] operation, including the effects of anticipated-eperational

occurrences.

GDC 26 "React1v1ty Contro] System Redundance and Capability" requ1res that the
react1v1ty contro] systems be capab]e of re11ab1y controlling react1v1ty changes
" to assure that under cond1t1ons of norma] operat1on, 1nc1ud1ng ant1c1pated
'operat1ona1 occurrences, and w1th approprlate marg1n for ma]funct1ons such asm"

stuck rods, spec1f1ed acceptab]e fuel de51gn 11m1ts are not exceeded
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I11.- RELATED SAFETY TOPICS =~ ]g,:eg_“jg;gjg_w'
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Varmous other SEP top1cs evaluate such 1tems as. the reactor protectlon system“

' The- effects of single fa11ures on safe shutdown capab111ty are considered under

:} Top1c VII-3

" IV. REVIEW GUIDELINES:

The review is conducted in accordance with SRP 15.1.1, 15.];2,.15;123 and;ls;lﬁdii;il

The evaluation includes review‘of_the ana]ysis for the event andjjdEntfficationf:
of the features in the plant that mitigate the consequences of the;euent‘asf :
~well as the:ability of these systems to functfon as'requireo. zThe.eXtent to
which operator action is required is also eva]uated Deviations from the |
criteria specified in-the Standard Review P]an are 1dent1f1ed.."'

V. 'EVALUATION ’

"ln reference 1,-the,licensee reoorted on céicu1étions of'reactor response'to a
loss of feedwater heating event-in which feedwater temperature decreésed'by 145°F.
Reactor power increased'to the scram setpoint fn'about 90 seconds with a corres-
ponding decrease in critica]ipower ratio of 0.17. .This event was anaTyzed for

an initial power'of'100 percent insteed of 102 percent as requiredlby SRP

Section 15.1.1. Usejof the.hioher fnitia] power cou1d result in a stightly larger
~decrease in critical power ratio. However, for Dresden 2 the generator load
rejection without bypass and»rod withdrawallat.power events resu]t in a decrease
in critfca] power ratfo of'about 0.18. Hence reevaluation of the loss of feed-

water heat1ng event with 102 percent 1n1t1a1 power shou]d not change the operat1ng

m1n1mum cr1t1ca1 power ratio limit.

VI. CONCLUSIONS

-As part of_the:SEP review'for Dresden 2, we have evaluated the licemsee's analysis



of the 1oss of feedwaier heating event we conclude that the loss of feedwater

heating event is bounded by generator ]oad reJect1on w1thout bypass. we, there-;e'ff'“

fore, find resu]ts acceptable even though an 1n1t1a1 power of ]00% was assumed 1,

instead of 102% as requ1red by the SRP acceptance cr1ter1a.' '

References

1. Y1003J01A06 ”"Supp1ementa1 Reload Licensing Submittal for Dresden Nuc]ear =
Power Station Unit 2 Reload 5", October 1980. - . R o



RN 2. SEP TOPIC XV-1 E,VALUATL(’- |

INCREASE IN FEEDWATER FLOW ~ . .

1. INTRODUCTION .
Failure of the feedwater controller to max1mum demand results 1n an 1ncrease 1n re-..r
‘actor power and vessel’ 1nventory There is a gradual 1n1t1a1 1ncrease in- power be-
cause of the 1ncreased core 1n1et subcooling and the negattve vo1d coeff1c1ent of
jeactIV1ty The steam/feedwater flow m1smatch Jeads to a hlgh vessel water Ievel

"~ trip of the main turbine. The turbine tr1p results in a pressur1zat1on trans1ent
with attendant power trans1ent which is mitigated by reactor scram due to turb1ne
stop/control valve c1osure and 1n1t1at1on of the turb1ne bypass system. The 11m1-
t1ng cond1t1ons occur dur1ng the pressur1zat1on port1on of’the overal] event. -

[52

A feedwater controller fa11ure at part1a1 power g1ves a Iarger steam/fEedwater f]ow
mismatch. However fa11ure at rated power can be more severe 1in terms of maximum
reactor pressure and minimum critical power ratio. A feedwater control failure
event at rated power isAsimi1ar~to'the_turbfne trip event at rated power with tur-
bine bypass‘operab1e. However, for the feedwater controller event, the turbine trip
signal occurs when the reactor is at above rated'power Hence this event can be

Jimiting with respect to m1n1mum cr1t1ca1 power and is evaluated in reload analyses.

To meet:current criteria, survef]]ance of the turbine bypass.system is required;4
Since the bypass system was assumed to operate in the analysis of" th1$ event,
limitations to e1ther reactor power or minimum cr1t1ca1 power ratio  would be
requ1red in the Technical Spec1f1cat10ns to cover the case where the bypass system

~is found 1noperab1e

II. REVIEW CRITERIA
Section 50.34 of 10 CFR Part 50 requires that'eaoh app]icant’fbr a.construction

'permit or operating 11cen$e7provide an analysis and evaluation of the-design‘and

o~
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«performance of structures, systems, and components of the fac1]1ty w1th the obJect-¢

- ive of assessing the risk to pub]1c hea]th and safety resu1t1ng from operatlon of 3

‘ the fac111ty, 1nc1ud1nq determ1nat1on of the marg1ns of saféty dur1ng norma1 oper-

ations and trans1ent cond1t1ons ant1c1pated dur1ng the Trfe of the fac111ty.

58Ct10n 50. 36 of ]0 CFR Part 50 requ1res the Techn1ca1 Spec1f1cat1ons to 1nc]ude;; AT
'3safety 11m1ts wh1ch protect the 1ntegr1ty of the phys1cal barr1ers wh1ch guard ?#*u'” .

'agalnst the uncontro]1ed re]ease of rad1oact1v1ty

 The General Design Criteria (Appendix A to 10 CFR Part 50) estabiish.minimum re- -

quirements for the principal design criteria for water-cooled reactors.”

GDC 10 "Reactor Design” requires that the core and assoc?ated-coolant,.control,;1
"~ and protection systems be designed with appropriate margin~to asshre that speci-
f1ed acceptable fuel design Timits are not exceeded during normal operat1on 1nc1u- )

ding the effects of ant1c1pated operational occurences._ .

©.GDC 15 "Reactor Coolant System Design" requfres that theAreactor coolant and
assoc1ated protect1on systems be assigned with sufficient marg1n ‘to assure that
the design conditions of the reactor coolant pressure boundary are not exceeded
during normal operation, inc1uding the effects of anticipated operationa]

occurrences.




GDC 26 "React1v1ty Contro] System Redundance and Capabtlity“ requ1res that the

react1v1ty contro] systems be capab]e of re]tab]y controlling react1v1ty changesiif~

‘¢. -

. to assure that under condit:ons of norma] operatmon, inc]uding ant1c1pated _;N;f;

operat1ona1 occurrences, and with appropr1ate margin fbrwmalfunct1ons such as3’i

stuck rods, spec1f1ed acceptab]e fuel deswgn 11m1ts are not exceeded

III. ° RELATED SAFETY TOPICS

Various other SEP‘topiCS'eva1Uate'such items as the reactor protection system.
. - - - ‘ ) . ’ . o .
'The effects ofssinQIe failures on safe shutdown capability are considered

under Top1c VII-3.

" “IV. REVIEW GUIDELINES -

- The.review is conducted in'accprdance with SRPhls.lzl, 315.1.2, 15.1.3 and °

15.1.4.
The evaluation 1nc]udes rev1ew of the ana1y51s for the event and 1dent1f1cat1on

of the features in the p]ant that m1tfgate the consequences of the event as

well as the ab1]1ty af these systems to function as requ]red The extent to

Deviations from the

which operator actwon is. requ1red s also eva]uated

criterwa spec1f1ed in the ‘Standard Review Pjan are 1dentif}ed. ”"
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" EVALUATION - ‘ I S

N,
5

In Reference ] the l1censee eva]uated the consequences of a feedwater

contro]]er failure 1ead1ng to an 1ncrease in feedwater f]ow to hlo% 'eEanf:;%i‘ -
_1n1t1a1 power was 100% 1nstead of ]02% as requ1red in SRP Sectton 15 ] 2. However,!
the reduct1on in cr1t1ca1 power ratio was on]y 0. 09 compared to a reduct1on of

0.18 for Joad reJect1on w1thout bypass. - Hence, reeva]uat1on of th1s event for an .
initial power'of 102% wou'ld not result 1n‘a.reduct1on in the operatjng minimum ;

critical power ratio limit.

VI. CONCLUSIONS A ' ,

_'As part of the SEP review of Dresden 2, we have eva]uated the 11censee s ~
analysis of a feedwater contro]]er fa11ure , We conc]ude that this event is
bounded by 1oad reJect1on w1thout bypass. We, therefore, f1nd the results _
acceptab]e even ‘though an 1n1t1a1 _power of 100% was assumed 1nstead of 102% as

requ1red by the SRP acceptance cr1ter1a

To meet current criter1a surve111ance of the-turbine bypass system is required.
Since the bypass system was assumed to operate in the analys1s of th1s event,
'i1m1tat1ons to e1ther reactor power or m1n1mum cr1t1ca1 power ratio would be

requ1red in the Techn1ca1 Spec1f1cat1ons to cover the_case where the bypass
system is found inoperable.
REFERENCES:
1. Y1003J01A06 "sypplemental Reload Licensing Subm1tta1 for Dresden Nuclear
Power Stat1on Unit 2 Re]oad 5 " October 1980.




DRESDEN 2, SEP TOPIC XV-1 EVALUATION . -

INCREASE IN STEAM FLOW

I. INTRODUCTION

Fa11ure of the pressure regu]ator in an open’ pos1t1on results 1n fu]] open1nq of
' the turbine adm1ss1on valves and part1a1 open1ng of the turg;ne hypass vaTves.
The total steam flow rate resulting from the regu]atorlfajlure 15411m1ted to
approximately 110 percent of rated flow by a maximum f1ow‘]imiter. The.increaSed

" steam flow rate results in a drop in reactor pressure and inventory. The increase

in core void fraction produces an initial decrease in core power and increase in

vessel level. The vessel 1e9e1 increase can cause trip of the main turbine. Re- - ..

actor scram then resu]ts from turbine stop/contro] va]ves c]osure If the turbine
tr1p 51gna1 or high water level is not reached an ‘MSIV c]osure on Tow steam
pressure occurs. Reactor scram then resu]ts from pos1t1on sw1tches on the MSIV's.
S1nce the turbine tr1p or MSIV closure occurs at relat1ve1y 1ow reactor pressure
and power, the pressure. regulator fa11ure event is- not of consequence w1th respect

to peak system pressure or m1n1mum critical power ratlo._;'f




e Ao sican B

- T e e et s e e R i st

II. REVIEN CRITERIA

Section 50. 34 of 10 CFR Part 50 requires that each app]icant fbr a construction'%

‘permit or operating 1icense provide an anaiysis and evaluation of the design and

_‘_ KIS S et -~' TN e I s

| performance of structures. systems and components of the facwlity with the obJect-»
jve’ of asse551ng the risk to public health and safety resu]ting from operation of -j;fiff
the fac111ty, including determination of the margins of safety during norma] oper- H?ff'f=“f

ations and tranSient conditions anticipated during the life of the fac111ty.

Section 50.36 of 10 CFR Part 50 reouires'therTechniCaI Specifications to ihc]ude .;Q ?‘.
- safety limits which protectithe integrity of the physical barriers which guard

against the'unc0ntroiTed release of radioactivity.

The Genera] Design Criteria (Appendix A to 10 CFR Part 50) estabiish minimum re-

quirements for the princ1pa1 design criteria for water- coo]ed reactors..

GDC 10 “Reactor Design" requires that the core.and associated codiant, control
and protection systems be designed with appropriate margin to assure that speci-

fied acceptab]e fuel design limits are not exceeded during nonma] operation inclu- .

ding the effects of anticipated operational occurences.

GDC 15 "Reactor Cooiant System Design“‘requires that the reactor cooiant and
associated‘protection systems he assigned with sufficient margim to assure that»
the designlconditions of the reactor coolant pressure boundary are not exceeded
during norma]VOperation, including the effects of anticipated operational'

occurrences.
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GDC 26 "Reactw1ty Contro'l System Redundance and Capab*lhty" requ’lres that the R
react1v1ty contro] systems be capable of rehably contro’l’hng react1v1ty changes

i to assure’ that under cond'lt:ons of norma’l operation, 'mc'luding ant'lcmated
. e PR ) .;j-"‘ .‘-.-7 ‘Q,_.(“‘\.c__t_, -.&..q "P-

-

operatlona‘l occurrences, and with appropr1ate~ margm for ma'lfunctwns such as

: stuck rods, spec1f1ed acceptab'le fue'l des'agn 'hmts are not exceeded R
II1. RELATED SAFETY TOPICS . . - l.i. :
Various other SEP top1cs eva'luate such items as the reactor protectmn system.- D
*The effects ofgs*mg]e faﬂures on safe shutdown capabﬂ:ty are cons’udered N
2z ~L A ) | -
. under Topic VII-3. - =~ . - I S <
- . o - . R - .- -”,‘ ‘e - V-- g .. . . —
_IV. REVIEW GUIDELINES
’ ' B - .' L " ’ - ' . - )
‘The review is conducted in accordance with SRP 15.1.1, 15.1.2, 15.1.3 and
| 15.1. a. o
The evaluatwn incl vdes rev1ew of the ana'l_ys1s for the event and 1dent1f1cat1on
of the features in the plant that m1t'igate the consequences of the: event as
'we]'l as the ab]h‘ty of these systems to 4unct10n as requn‘ed The extent to
which operator act‘lon is requ‘lred is a‘lso eva]uated De\natwons from the . _
-crltena spemﬁed in the Standard Rev1ew Plan are 1dent1f1ed e '7'_.-;" o
‘ . o ) ’ ] - - - . . . ]
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‘1eter fuel cycles. The event is not 11m1t1ng w1th respectoto peak system'pressureleiff

L,,or m1n1mum cr1t1ca] power rat1o. ‘

VI. CONCLUSIONS
As part of the SEP review for Dresden 2, we have eva]uated the 11censee s treat-'¥ﬂ'.
~ ment of the fa11ure of a pressure regulator to the “open pos1t1on. Ne conc]ude

that the event is bounded by load reJeot1on without bypass and-rsnln conformance

" with SRP Section 15.1:3.






