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SAFETY EVALUATION REPORTv

PLANT HATCH UNIT-2.

In a letter dated October 4,1982 from J. T. Beckhan of Georg.ia Power *

Company (the licensee) to the Director of NRR, a change to Technical

Specification Figures 3.2.3-1 and 3.2.3-2 for Plant Hatch unit 2 was
.

~

requested. The change would increase the operating limit minimum

critical power ratio (0L-MCPR) which is based upon analysis of abnormal

operational occurrences.
.

b

The licensee has requested this change to correct an error detected in
.

the reload analysis which had been submitted to the staff in March,

'1982, and was used to determine the present OL-MCPR specification.
,

General Electric Company discussed the impact of the errer in a letter

dated June 8,1982 fron H.C. Pfefferien (GE) to D.G. Eisenhut (NRC).
"

The nature of the error was such that an operational transient occurring-

near the end-of-cycle could resu-lt in a violation of the MCPR safety~

** lim'it if the' plant was operating at the technical specification limit at
'

..

th'e time of the transient. The plant is currently operating at an..

OL-MCPR which reflects the corrected analysis and is more restrictive

than required by the present shecification. The proposed cha'nge will

conservatively revise the OL-!!CPR based upon corrected analyses.

-
.

In support of its proposal, the licensee h'as submitted supplemental
,-

. reload analyses based upon the approved General Electric Company report,

" Generic Reload Fuel Application", NEDE-24011-P-A-2 and NED0-24011-A-2,

July 1981. Pressurization event analyses were performed using the -

approved (and corrected) ODYN code. The results, using the "B" option

for calculating, ACPR, indicate that the fee 6:ater controller failure to

g 2 g 44 840904
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.

' eximum flow event is the most limiting transient. The OL-MCPP. forn,

P8x8R fuel must be 11.29, and for 8x8R fuel the OL-MCPR must be ;t 1.27.-

The exact value is determined from the attached Figures 3.2.3-1 and

3.2.3-2 and depends upon neasured scram times as defined in
,

.

specification 3/4.2.3.
.

- .

We have reviewed the Technical Specification change requested by the
,

licensee. We note that for the limiting event, feedwater controller

failure to maximum demand, cred,it is assumed for operation of the high
:

water level (L8) trip and the turbine bypass system. Accordingly, we

require that technical specifications be included .to ensure the

operability.of these systems. (Attachment 1 is a sample speci,fication

which we have found acceptable for other plants).

. .

With -the addition of technical specifications for the turbine bypass

system and the L8 trip, we find that the technical specification change .

-proposed by the licensee'is acceptable. This conclusion is based upon .

"
our review-of the licensee's submittal which indicates that the proposed

.

- action does not: .

_(1) Involve a significant increase in the probability or consequences

of en accident previously evaluated;

(2) Create the possibility of an accident of a type different from any
'

: .
-

evaluated previously; or r

(3) Involve a significant reductio'n in a margin of safety. -
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3/4.7.8 MAIN TUREINE SYPASS SYSTEM
..

. ..
'

-
.

.
-

.

LIMITING CONDITION FOR OPERATION -

. .
,

-3.7.8 'The main turbine bypass system shall be OPERABLE.
,

'

: APPLICABILITY'i OPERATIONAL CONDITION 1. -

* !With the main turbine bypass system inoperable, restore the system. ACTION:

to OPERABLE status within 2 hours 'or determine MCPR to be equal to or greater
than the applicable MCPR limit without bypass within one hour or take the,

ACTION required by Specificat. ion 3.2.3." - '
'

.

'

'

.
- ,- -

,

.

.
. . .

,

-

. .

SURVEILLANCE REOUIREMENTS
,

~ '

4.7.8 The main; turbine bypass system shall be demonstrated.0PERABLE at least
:once per..

. .

w -
7. days by cycling each turbin,e bypass valve through 'at least one

.

a.
complete cycle of full travd) ,-and.

,
-

.
..

18 months by:
.

b.
.

- *

,

$- 1.- Performing a system functional test which includes simulated--

automatic actuation and verifying that each automatic valve -

actuates to its correct position.
,

, . ,

2.' Demonstrating TURBINE BYPASS SYSTEM-RESPONSE TIME to be less:
than,or equal to ,0.30 seconds.

.
,

.

-
.

.

,. .

. .
,

. .
-

,..

.
.

, , . . .
-

,

-
, .

,

.

. .
.

-
..

.

.
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'INSTRUNENTATION |
*;' d-- .' I'-.

i . _ . - . . ..
'

13/4.3.8' FEEDWATER/ MAIN TUREINE- TRIP SYSTEM ACTUATION INSTRUMENTATION
'

-

.r

: LIMITING CONDITION FOR OPERATION *

. .

3.3.8 iThe.feedwater/ main turbine trip system actuation instrumenta. tion channels
- 'shown in Table 3.3.6-1 shall be OPERABLE with their trip setpcints set consistent

with the ' values shown in the Trip Setpoint column of Table 3.3.8-2. -

APPLICABILITY: -As shown in Table 3.3.8-1. .
. .x

ACTION:*
_

..

With a feedwater/ main turbine trip system actuation instrumentation channel
trip'setpoint'less conservative' than the value shown in the Allowable Values |

column'of. Tab.le.3.3.8-2, declar,s.,the channel inoperable and either place the
|inoperable _ chanrje_1 in the tripped condition.until the, channel is restored to

OPEABLE status.'with its trip setpoint adjusted consistent with the Trip Setpoint
value,for. declare the associated system inoperable.

.

.

a .' -With the number of, OPERABLE chann'els one less th'an required by the
' Minimum OPERABLE Channels requirement, restore the inoperable channel

to OPERABLE ~ status within 7 days or be in at least STARTUP within
~the next 6fhours. ~

T. . .

b. With the number of.0PERABLE channels two less than recuired by the -"
' Minimum OPERABLE Channels per Trip System' requirement, restore at
least one of the inoperable channels to OPERABLE status within

-
-72 hours or be in ~at.least STARTUP within the next 6 hours.

^*

_

>-
.

1 SURVEILLANCE REOUIREMENTS -. , .

. -

.

' 4. 3. 8.1' Each plant system actuation instrumentation-channel sh' ll be ' [a
demonstrai.ed OPERABLE by the performance of the CHANNEL CHECK, CHANNEL FUNC-
TIONAL TEST and CHANNEL CALIBRATION operations for the OPERATIONAL. CONDITIONS
and ''at the' frequencies shown - in Table 4. 3.9.1-1.

4.3.8.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic' o'peration of-
']> all-channels shal.1 be' performed at least once per 18 months. ~

'

. ..
.

.
. .

. .
-

.

-

.

.

'

- - -

. . . . .

..
.

3

.

*

* -
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' ''iv.e Tr esident- i+C Sy.tua i.!!es c ot t,g.x
!!ucir c'r L it cnsirig and Erisit.t cririg 1:51C !; flit tel

L|:isp ra !!: Luck Pr.eer Corporation ILr2 F(edinc
.

.43 Er ic Fr ulcvar d '|est D'yl t en
7

Syracuse,inY. D202 Ditechty J.
EBerdenick,

'

Dear lir. :n;)gan:

StM CT: fli??E !:)LE POIliT Ui:11 2 FFCE Gi E !'.tyII".!!! FF.FClPliAT10.'; (P! P)

In .;.ou r let ic r t o : r. A. Sch.c r. cr c'tt ed !by 31, HE4, cer.t c r: ir g t he us e of

Nf.r circroidy Em),ris -(H'5) 51 a d 52 as the !+ sis fur the i;'.? at :;ir.e 'ileI'c ir.t Ureit 2 (#.I:P-? g u rec,uetted thti (1) the :.?C rehnst a r;.ctirt e~

b

'arrar.ted with the !!atict.al Oct en;;raphic a-d At osphcric Adr.ir.istraticr. (i.; AA)
n.d :ycur s taf f to discuss and clarify the use o.f H :R 51 a d 5? Et the !. :?-2

: site cud (2) the. ?.RC Ce:sittcc for the Pericw of Gcneric C.frgircents (UJR)
_

reini the use of h?'J.'s 51 and 52'as a design be. sis for !T.P-2.

The r.r eting you rcencsted wi_th t.0.A was held on l'ay 15, 1554. During that
reetir.g rerrrsentatives' cf tiOAA discut sed why UI's 51 and 52 are appropriate
f',r the.!d?-2 site. Tratislation of the hihport, PA stom U.d the basis of
P.e 0.7 ratio used to deterr.ine the cr.e hcur .ii'I rainf all acre also discus sed.
Turing the f.ceting the IRC staf f also discussed altcrnate ..ca.s of dealir.g

~
a

with'~ ptential fleeding.

In our letter frna Theres 11. .'?cval to Gcrald K. F.hode dated T(bruary 3, HE4,
'w? steted the reasons why use of F;:R 51 and 52 as a desigr. tesis for |R!P-2's
F;;P have been evaluated to be in anfcrr.ance with the SRP.

|As noted in our letter of Fchrt.ary '3,1984, if thcre are still cbje'ctions to
the;use of_ H".R's 51 and 52 3cu htve the right to appeal. If you do ir tend to-

tppeal, it should cor.tain a citar sititt..ent of your positicn Elcrc s.ith2

supporting justification. The eppeal process is described i Gu.eric Letter
84-08 "Interira Procedures for fiRC itanagement of Plant-Specif c Eachfitting."

.If ycu have any c.uestions concernir.g the above inforr:ation,. please centect'
, the licensing project t.anager, "ary F. Haushey et _ (301) 492-7E97..

_

Sincerely,
,

' Darrell' G. Eiscnhut,- Director
Division of Licensing
Office ofLf|uclear Reactor. Regulation

' '

;cc: 'See'next page
,

E
'

' LFrE/DL ' AD/L/DL D/DLLLE!2/DL *LHiB/DE * *

: l'!!aughey:dh - EE.alla rd _ ASchucncer Tf!ct ak DEis c r. hut
.06/ /84 06/ 1/64. 06/. /84 06/ /S4 0$/fo/04
*See previcus co.ncurrence

,, - L. $.

vu /( ./G/I 7Ct
'
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- P.r. :B. : G. Hoot en -
Decutive Direc tor, !!ucl(ar Operations
!!i2;hra :Q',awk Pcwer_ Corporation *
* 03.Eric Poulevt.rd West.-

Syrncuse,::cw York. 13P02

!!r. Troy B. Cor.i.er, Jr. , Esq.- .

Ctr,ner & Uet ei-Lahn

Suite 1050
1747 Pcnnsylvar i_c At erue, fi.k'. -

"ashkgton, D.C. 700';6
:

Richard G0ldsmith*

Syracuse l'i.iversity
College 'of Law
E. J .' Whit e Hall C3 c rus_--

Syracuse, : rw Ycrk - 1;??3
_

!

Tzra 1. Bialik.
/ssistant Attorney Gedral
Ensiror.nental Protection Eurcau
'lew York State Departcent of Law
2 World Trade Center-
'4w York, ?!cw Ycrk 10047 -

Resident Inspector'.
fitne Mile Point f uclear Pcwer' Station
P. O.-Box 99
Lycoming, flew York :13093 '

.

Mr.' John W. Keib, Esq.
i;iaga ra l'ohawk- Pc'.<er Co'rporation-
300 Eric Boulevard Uest -

Syracuse, tjew York 13202-
.

Jay ti.' Gutierrer, Esq.-

. U. S. ' fluclear: Regulatory Cornission>

: Region-1
631. Park 1 Avenue.

-King'of Prussa, Pennsylvania ~19406

~ Uoi r.an Rade racher, .
..ic Licensing

- f;iagara l'chewk PcWer Corporation
- -300 Erie Boulevard West ~

Syracuse, ' flew York 13202 '

, - .

4
ki _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . . . .

.____..____m___;
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.:[ NIAGAIA MOMAWK P!WE?. CN P;% Tion '300 ER!E BOULEVAC West. svAacesE N Y 13:02/TE.ED-oNE f315) 47815*t

) ,

# May 11, 1984
(NMP2L 0050)

,

Mr. A. Schwencer, Chief
- U. S. Nuclear Regulatory Comission .

Licensing Branch No. 2
Washington, DC. 20555

.

Dear Mr. Schwencer:

SUBJECT: Nine Mile Point - Unit 2 ,

Docket No. 50-410 . . .
. .

"

The Standard Review Plan (NUREG-0800, dated" July 19,198.1) requires" art -
analysis of the Probable Maximum Precipitation at Nine Mile Point '
Unit 2. FSAR Section 2.4 provides the results of the analysis performed for
Unit 2. The analysis used Hydromet 33 and Corps of Engineers Engineering
Manual as required by NUREG-0800. The Unit 2 design, based upon these
references, prevents any local flooding at the site.

.

Subsequently, in Nuclear Regulatory Comission Question F240.ll, it was
requested that that we base the Probably Maximum Precipitation on Hydromet 51
and 52. We believe that these bases go beyond the current Standard Review
Plan requirements since these reports are not referenced in the Standard
Review Plan' explicitly. We request the Nuclear Regulatory Comission
Comittee for the Review o*f Generic Requirements review this generic new
requirement to determine if Hydromet 51 and 52 are applicable to the Nine Mile
Point Unit 2 licensing-b' asis.

.

Our review of Hydromet 52 indicates that th'e development of the Probable
Maximum Precipitation curves for the Nine Mile. Point Unit 2 area was heavily
influenced by the Smethport, Pennsylvania storm. It is our opinion that it
may be inappropriate to translate the Smethport storm to the Nine Mile Point
Unit 2 site. .Also, it is unclear what the basis is of the 0.7 ratio used to
determine the one hour Probable Maximum Precipitation rainfall from the six
hour Probable Maximum Precipitation rainfall. If Hydromet 51 and 52, as
presently defined, were applicable to the Nine Mile Point Unit 2 site, our
preliminary review indicates that local flooding could occur.

.

.

.,

/b E!30; $c00 '. 5405 Ti~'
f u[/

.

I PDR ADOCK 05000410.-
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,yi .

During the period that the Committee for the Review of Generic Requirements is *
reviewing the applicability of Hydremet 51 and 52, we request that a meeting*

be arranged with the National Oceanographic and Atmospheric Administration
(authors of Hydromet 52) and our technical staff to discuss and clarify these
technical requirements, if applicable. We believe this to be an expedient
approach in completing our evaluation of the Probable Maximum Precipitation.

Very truly yours,

d OVLt (LW
,

C. V. Mangan
Vice President
Nuclear Licensing and Engineering

'

CVM/NLR:lf -
-

,cc: -Director of Inspec' tion and Enforcement - - -

U. 5. Nuclear Regulatory Commission
Washington, DC 20555
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Docket No.: 50-410
~

.

Mr. Gerald K. Rhode
Senior Vice President
300 Erie Boulevard West .

Syracuse, New York 13202
.

Dear Mr. Rhode:

. Subject: Probable Maximum Precipitation (PMP) for Nine Mile Point
Nuclear Station, Unit 2

On August 12, 1983, in a letter from A. Schwencer, we requested, in the
Hydrology Section, that Niagara Mohawk Power Corporation (NMPC) provide
infomation on the effects of PMP as determined from NOAA Hydrometeorological
Peports 51 and 52. This PMP is considerably higher than the PMP rate of 8.4
inches per hour as stated in the FSAR.

Y:.;r rescense in Amer.cmer.t 7 tc tne FSAE su::ritted De:emner 16,19E3,
indicated that your calculated rainfall rate of 8.4 inches per hour was
developed from NOAA Hydrometeorological Report No. 33 which was approved at
tne construction permit stage.

On November 22, 1983, during a meeting on administrative matters, the NRC
staff discussed with representatives of NMPC the use of Hydrometeorology
Reports 51 and 52 for determining PMP. During that meeting, the NRC staff
noted that Hydrometeorology Reports 51 and 52 contain updated information and
mnre advanced methodology to determine the PMP. The staff also noted that
although Hydrometeorology Report No. 33 is mentioned in the Standard Review
Plan (SRP), NUREG-0800, the SRP also states that the latest methodology "

should be used when appropriate in determining PMP. The NRC staff further
stated that the use of these later reports had been evaluated with respect to
the SRP and detemined to be in conformance with the SRP.

The staff's review procedures for evaluating flood levels have been and
continue to be based on a PMP event. In our independent assessment of Nine
Mile Point 2, we used current Corp of Engineering and National Weather
Service methodology to determine the PMP depth. The analytical methods used
by the staff are in accordance with generally accepted hydrological
priniciples and procedures. Consideration of improvenents'in calculational
methods is specially addressed in NUREG-0800 (SRP), Section 2.4.2 under
" Review Procedures". However, NUREG-0800 provides for considerable
flexibility in resolving potential flooding problems, recognizing that at the
operating license stage the range of solutions may be limited by the status
of plant construction. The primary focus is in assuring the capability of
the plant to safely shutdown.
.

* .

Lh/A'han y i , v y ,d,C .
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Estimates of potential flooding problems, based on PMP, constitute a '
potential safety problem that must be addressed. In light of the information
provided above, and considering the discussion held during the meeting on '

November 22, 1983, we believe your responses provided in Amendment 7 to the
requests for additional information concerning PMP are inadequate. These
responses should be revised to include a PMP rate determined in accordance
with Hydrometeorology Reports 51 and 52. In order to support the licensing
schedule for the SER, this information should be submitted to the NRC as an
FSAR amendment no later than May 15, 1984. .

If there are objections to use of Hydrometeorological Reports 51 and 52 in
determining your PMP for Nine Mile Point 2 you should notify, in writing,
Mr. Darrell G. Eisenhut, Director, Division of Licensing, of your desire for
informal appeal meetings with the staff.

If you have any questions concerning the above information, please call the
Licensing Project Manager, Mary F. Haughey at (301) 492-7897.

,,

. .

Sincerely,

)b
inomas M. Novak, Assistant Director

for Licensing
Division of Licensing

cc: See next page
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Ecciet No.: 50 410

AiPLIC AfiT: l'iagara Pohewk Pcwer Ccrporation (fi!'PC)

FAClllTY: l'ir.e P.ile Fcint l' nit 2

ELUECT: S L'.'." RY UF N Ei P.G '|I'M M'.:C 10 ' :!C'J55 P.!'INi577.A11VE.

MATT E; S M t.W D ~.0 '. :'.E ''; L E F O P,T '.11T 2 ('."?-2)

Gr Nc ve-5tr P2, He3, the ' ~ C (taf f et eit h rt;r:s en'.at r.es frc., M'PC
to discuss 7.fminis tra ti.-e 3tt< rs rd a'ed to M'?-2.

* :..g t'.e 5 ;L|ec ts d's c;! nd .. -c t'.e t ' ' : s 'c r a r e hc r of r r !sts fe,r
.

. ia ddi ti c .a l ir,'o r a ticn t 'a t w: r e r. ; c s t ed fo r *;".?-2. f p-cific r ' a T es
in feistLlogy (d:tir..:rati:.n of fSE to it . red), Pydtcir;y (use cf s' dards
to c'c tc rine it'.?), te d S truc tural Engim c. rg (;rfc- a t i : r. - - le :' .''.e n
< edes cthe r 'Ecn 'hese in 'he EF.P ar' u< td) -;ce d1 s t ro.

.

The applic:snt r,ctt d that a significant - mt cf . .rl t i d t w, ''. r e i r, the.

area of seisnelegy thet was not eccc nted fcr in the r:ysts fcr in'cra nicn.
The 'GC s taf f s tated thet detailed e'. alt ati&.s are not perfcr. ed in the
re;.msts fcr infccrat'en 'ut are dc e later ir. t!.e Safety E.aluatic.n Ecport
(SER).

The applicant stated they ccnsidtred it suificient to use Pydro .eteorciegy
Report No. 33 for deterniration of Pretabic Paximum Precipitation (FMP) as
it is specifically r.enticr.ed in the Stannrd Review Plan (SRP) '.'cREG-C'-DO.
The i;T<C staff respcr.ded that althcugh this stardard is r.enticr.ed, the
SRP also states that the latest r ethcdology should be used when a;propriate
in determining PMP. Hydrcmetccrology reports 51 and 53 contain updated
inferration and more advar.ced :ethodclogy to determine the FMP. These later
reports are being used for other plants. The staff has evalt,ated the use of

tl.cse later repcrts with ;cspct to the SRP and have determincd it is in
t

conformar.ce with the SRP.

For Category I structures, and interior structures of centair.nent which
were designed and built to ACI 318 rather than ACI 349 as referenced in
the SR?, the applicant was requested to identify and justify, with rcspect
to safety, all deviaticns of these structaes frca the applicable nquircrents
of ACI 349 as i... ended by the Regulatcry Guide 1.142. The NRC staff will then
tvaluate these deviaticns and justifications to assure there is no inpact
to the safety of this plant as a result of these deviations.

b ,h k N 7 -- -
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* The ':RC s taf f r ottd that the applictnt cculd rz;.e use of the (;;c al 7:ccess
to t!.ie dis:Uss cns to a hT,cr levcl v' never 2;reu. int cMd r ct Le trached*

betwTen the i;4C staff and inc e;plicent..

The epplicant rictrd that ccrrunicaticns tetwcon the f.PC staff tr.d the I;MPC
staf f sh%ld rcrain cyn to provide necessary clarificaticns cy;.cditicusly.

A ccpy of the attendance list is attac'ed.

);.. s' /d. x..-sj/ . Y
"ary F. Ha.t ey, Fr: Ject l'ar.cser. h

Licensing Branch fio. 2
Division of Licer. sing

Attac! .cnt:
As stated |

cc w/ Ettachment:
fet rot ;?ge

.
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Mr. Gereld K. Rhode . ;

Ser.icr Vice Freiident
.Nie;6ra Ptht*k Fe-er. Corporation .

300 Erie Eculevard Vest
fyracuse, rew'Ycrk 15202 |

cc: Mr. Troy 1B. Cenner, Jr., Esq.
C:nr.er & ***etterbahn
Suite 1050

.1747 Ternrylvania Avenue, N.W.
-Veshtr.;ttn, D. C. 20006 .

. . !
Mr. Richard Geldscith I*

!yrecuse Unise rsity -

College of Law
E. I. White Hall Cat.. pus

:Syracese,1ed York 12210

Mr. Jay-Dur.Eleter ger, Director
qTe:|.hological .*cvel:.;r. at Programs

'tc, Y;rk State Enercy Office
.

Agaicy Evilding 2
,

tT"7 re State Fla:a |- * *

Altany, Yew Y:rk 12223 :

Ezra I. Bialik
Assistant Attorney General
Environalntal Prctection Bureau
rew York State Departi.cnt of Lew
2 'r.*crid Trade Center
New York, New York 10047

.

Resident Inspector
Nine Mile Point Nuclear Power Station ,.

P. 0.' Box 99..

Lyt: ting, New York 'l.'093
.

Mr. J' ohn W. Keib, Esq. .
Niagara Mohawk Power Corpo.ation
300 Erie Boulevard 'a'est
Syracuse, New York .13202 -

Jay M. Gutierrez, Esq.
U. S. Nuclear. Regulatory Cormission 1

Region I
~

631 Park Avenue -

King of Prussia. Pennsylvania 19406

.
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Atte ' ent*
,

Ail i .'C;',C E
~ITilii63"

'h . e Orcenization Title

C. "a:.gan !.MPC Vice President, '4 clr ar
. Engir.eering & Lice ns ir.g

A. 7allnick :.M?C Licensing Mar.tger

''. 's.?:' 2 c he r ..MPC Lic-2,s ing Er.gire er

.A . Sc'..u cer tiRC Lict. sing Eru<.n :hief

M. '/c .gl.ey NRC Liccrting Frcject St.eger

G, tear ''RC Chief, Struct r:1 & icotet'.iical. .

Engir.c c r ir g F re ch

R. Fallard ISC Chief, Ervicc~-.cetal 3.nd
V; drcic gical En;ir.ccring Eru.ch

M. Fliegel f.'R C Section Leader, Hjdrology

S. Brocum NRC Section Leader, Ceology

;
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Docket t;o.: 50-410
.

AFFLICANT: ';iagara Mohawk Fewer Corporaticn (!.'9C)

FACILITY: f;ine Mile Point Unit 2

S!'5 JECT: SUM.".ARY OF PEEilt;G WITH MGC Oti LKUID FATHWAYS AT
|i:!;E MILE F0illT UtilT 2

Cn f;ovember 17, 1983, the tiRC staff r.et with rc;.resentathes from iJ'.PC
trd Stcr.e & Wester Engir.ecring Coricration to discuss liquid Fathways
at f;ine Mile Point Unit 2.

Curing the nr.eting, M9C stated that they teliaved that their use of
Hydro etecrolccy Esport !!o. 33 to c'eteraire the Frc!able "axi.wm

' Frecipitaticn (FMP) is 2;propriete as this report is reftrtnced in the
Stu.dard Ecview Plan (SEP). The MC staff re pc ded that while the ERP
d:cs identify Hydraeteorclogy Report *;o. 33, the SRP also notes r.cw

* 'r;rcyc cnts in analytical techniges sh;uld be trien into acccunt et the
OL-stage rcview if significant changes in estinated ficed levcis result.

Liciuid Fathaays and Class 9 accidents were discussed. The !;RC staf f discur sed
the level of detail the analysis of liquid pathways should cor.tain, including
such thirgs as the amount of water and fish from Lake Cntario which would
be consuned. Scurce terr:s presently used by the torc staff are taken from a
postulated accident of a PWR. Final research into scurce terrs expected
for a SWR event may be available in a research report about Jur.e 1984.
Ground velocity and permcability at the Nine Mile Point Unit 2 site were
discussed. The De watering System at Nine Mile Point was turned off during
the summer of 1983 and measurements were taken. Some of this data may be
useful in calculating ground permeability at the site.

f.MPC was requested co supply the Class 9, liquid pathways information
requested during the ecceptance review no later than early March 1984, in
order to support the schedule for the Draft Environmental Statement (DES). -

A list of attendees at this meeting is included as Attachment 1.

#
' 7 u ..,. f ci g(P.4.yMary F. Haughey roj(ct Manager,

Licensing Branch No. 2
Division of Licensing

Attachment: As stated
.

cc: See next page
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S- Nine Mile Point 2 -

!'' x
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2 ..

j Mr. Gerald K. Rhode I
? It.nior Vice President |

Niagtra Mohawk Pe=er Cor7, oration'' .

300 Erie Seulevard West |-

j !> recuse, New York 13202 -

cc: Mr. Troy B. Conner, Jr., Esq.r

Conner & ''etterhthn*

f- Suite 1050
1M7 Fennt,ylvania Avenue, W.W.
Washtr.ston, D. C. 20006 -

|Mr. Richard Goldscith **

Syracuse University !
-

Cc11ese cf Law !
!E. 1. White Hall Ct.g es

,

Syracuse, New York 15210
|

.

)- Mr. Jay Cunkleberger, Director
j Te:hnoicsical Deve1cpc.nt Prosrtes
: New York State Erergy Of fice .

J Agency Euilding 2 .

- - *Engire State P162a
,

Altar.y. New York 11223
,

*

Ezra 1. Efalik
Assistent Attorney General
Environnantal Protection Bureau

i New York State Departrent of Law
2 World Trade Center ,

|. New York, New York 10047 |

Resident Inspector
F Nine Mile Point Nuclear Po er Station ,,

P. O. Box 99 )
.

Lyccming, New York 13093
.

Mr. John W. Keib, Esq. g

Niagara Mohawk Power Corporation
300 Erie Boulevard West
Syracuse, New York 13202 -

Jay M. Gutierrez, Esq.
U. S. Nuclear Regulatory Connission !

Region !'

631 Park Avenue
King of Prussia, Pennsylvania 19406

i
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Attachment 1

11/17/63'-~-ATT EC ANCE
*

CiEic rath,3ys,

ISEd Organization

l'a ry f*tv; hey f4RC - FM

000 Ie} der Stenc & W(bster*

Al Capellini Stcr.e & Webster
Y. C. Chan9 Stcr,c & Webster

'

Jim Carter ;;C/ REB

R. F. Za11 nick :.!'.F C L ic t ns ir.g

N. L. Elde.acher !,PPC Licensing
Mike fliegel pcf Es,Eg

Rex Wescott !;RC/EP.E B

M. S. Stecknoff Stcr.e & Mct ster
M. J. % ::an st ,e & get,s ter

.
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g UNITED STATES
I NUCLEAR REGULATORY COMMISSIONe

5 wasHWGTON, D. C. 20SS5
s

'

4.... JUL,3g g

Docket Nos.: 50-528/50-529
and 50-530;

Mr. E. E. Van Brunt, Jr.
Vice President - Nuclear Projects
Arizona Public Service Company
Post Office Box 21666.

Phoenix, Arizona 85036

Dear Mr. Van Brunt:

Subject: Results of Appeal Meeting Concerning the Palo Verde Alternate
Shutdown Capability

The p;rpose of this letter is to confinn the telephone discussions we had
with you on June 25, 1984 regarding the outcome of the subject appeal meeting
held on May 31, 1984. The issue involved whether a source range neutron flux
monitor would be required for the Palo Verde remote shutdown panel.

As we stated, your appeal has been granted based on the following design
features for the Palo Verde plant and your comitment to perform a confirmatory
probabilistic risk assessment (PRA) analysis for this issue;

(1) the extra worth of the control rods in comparison to other typical PWR
plants.

(2) the larger coolant inventory in the primary system,

(3) the ability to measure boron concentration with the boron meter in the
'line downstream of the letdown isolation valve, and

.

(4) the remote shutdown panel instrumentation includes a log power meter and
direct indication of reactor coolant system temperature and pressure.

The purpose of the PRA is to provide further confidence that a source range
neutron flux monitor is not necessary to perfonn and control the required
plant functions outside the control room for the Palo Verde plant.

n,Nhni ,h
.
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Please advise us as to when you will provide the requested PRA analysis. If

you have any questions regarding this letter, you should contact Manny Licitra,
the Licensing Project Manager.

Sincerely,

$_ r

.- sw
mas M. No k, Assistant Director

for Licensing
Division of Licensing

cc: See next page
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[ % UNITED STATES
-! f( g NUCLEAR REGULATORY COMMISSION
$ ,E WASHINGTON, D. C. 206S5

/

% . . . . . #' JUL 19 884i

Docket Nos.: 50-528/50-529
and 50-530

Applicant: Arizona Public Service Company

Facility: Palo Verde, Units 1, 2 and 3

Subject: Sumary of Appeal Meeting for Palo Verde Regarding Source Range
Neutron Flux Monitor for Alternate Shutdown

A meeting was held on May 31, 1984 in Bethesda, Maryland with representativesof the applicant. The meeting was held at the applicant's request to appeal
the staff's position that a source range neutron flux monitor be included at
part of the alternate shutdown function so as to provide a capability to direct-ly monitor reactivity. Enclosure 1 lists the meeting attendees, and the view-
graphs used by the applicant are included as Enclosure 2. The meeting issumarized as follows:

Sumary

Both the applicant and the staff sumarized their positions regarding the need
for a source range neutron flux monitor on the remote shutdown panel for
Palo Verde.

The staff stated that Appendix R to 10 CFR Part 50 requires that the alterna-
tive shutdown capability for a nuclear plant include provisions for direct
readings of the process variables necessary to perform and control certain
plant functions, including the reactivity control function. To meet this
requirement for a direct reading of the reactivity control function, the staff
has required that a source range neutron flux monitor be provided as part of
the alternative shutdown capability for PWRs.

The applicant stated that a source range neutron flux monitor is not necessary
for the P lo Verde remote shutdown panel since, in the event that the control
room needs to be evacuated, a criticality occurrence is very unlikely due tothe following conditions:

(1) Prior to leaving the control room area, the operator will assure that the
control rods are in by tripping the breakers.

, J , i e- -

(
.
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(2) The initial hot shutdown margin for Palo Verde (CESSAR System 80) with
the control rods in is about 14%, which is about twice the margin for other
typical PWR designs. This negative reactivity worth is sufficient to
maintain the core subcritical in hot shutdown even with unborated waterin the reactor.

(3) The operator will verify that makeup water to the reactor is from a
borated source.

(4) In the event of an inadvertant boron dilution (addition of unborated
water to the core) and assuming a maximum cooldown rate of 60*F per hour,
there still would be a shutdown margin of 4% nine hours after the start
of the incident.

(5) The operator will check the boron concentration in the reactor coolant
by taking samples every hour starting at two hours after the control room
is evacuated.

The applicant also stated that direct indication is being provided for all the
other process variables (e.g., temperatures, pressure, flow rates and water
levels) which can assist in determining whether a boron dilution event is
occurring. Also, all other requirements for the remote shutdown panel are being
met.

Based on the above, the applicant concluded that there is no apparent problem
with the current Palo Verde remote shutdown panel design and that there is
little, if any, benefit to including a source range neutron flux monitor on
the panel (the applicant estimated it would cost about $500,000 per unit to
install such a monitor). To provide added confidence in support of this conclu-
sion, the applicant offerred to perforTn a PRA analysis on the issue.

Following the presentations, Mr. Novak, chainnan for the appeal meeting, told
the applicant that we would evaluate the information presented at the meeting.
He stated that as soon as a decision is reached on the appeal, the applicant
would be informed of the result.

fg'
''

E. A. L1c tra, Project Manager
Licensing Branch No. 3
Division of Licensing

Enclosures:
(1) Meeting Attendees
(2) Viewgraphs

.
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Enclosure I
s

1

Palo Verde Appeal Meeting

May 31, 1984

Manny Licitra NRR/DL/LBf3
'

George Knighton NRR/DL/LBf3

Tom Novak NRR/DL/AD

Les Rubenstein NRR/DSI/AD

Olan Parr NRR/DSI/ASB

Jerry Wermiel NRR/DSI/ASB

Nick Fioravante NRR/DSI/ASB

Terry Quan APS

Edwin E. Van Brunt, Jr. APS
.

W. G. Bingham Bechtel

S. H. Shepherd Bechtel

R. Steve McKinney APS

Donald R. Woodlan Texas Utilities

Nick Baldasari Bechtel

Charles Luguan C-E

John Connally C-E

George Davis C-E

Jeff Brown C-E

J. M. Betancourt C-E

.
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BACKGROUND

e HISTORY

- STAFF / APPLICANT ACTIONS

e APPEllDIX R REQUIREENT

e ASSESSENT OF STAFF POSIT 10il

e PVi4GS POSITION
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APPEilDIX R REQUIREMENT

'

III.L.2.d " Tile PROCESS M0illTORING FUilCTION SHALL BE

CAPABLE OF PROVIDIllG DIRECT READIllGS

OF THE PROCESS VARIABLES flECESSARY TO

PERFORt1 AND CONTROL T!!E AB0VE FUilCTIONS"

III.L.2.a "T|lE REACTIVITY C0i1 TROL FUilCTI0il SHALL

BE CAPA3LE OF ACl!IEVI.'lG AllD MAINTAlilING

COLD SilVTD0i!!! REACTIVITY C0flDITIO!1S"

.
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BASIS FOR PVflGS

PEMOTE SiluTD0\lN PANEL
,

.

e MEET CESSAR INTERFACE

PROVIDE DISC 0Hf1ECT SilITCilES TO MEET APPE|1 DIX Re

AS AGREED AT THE FIRE PROTECTIOl1 INDEPENDENT

REVIE',I BOARD MEETING (SEPTEMBER 1981)

e ADD Tcoto TO FACILITATE OPERATIflG PROCEDUPES

.

A
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.

DESIGN BASIS

CVCS B0 RATION
.

~

e AUTOMATICALLY TEPlililATE CHARGING A!!D LETDOWN Oil LOP

e WITil OR WITiiOUT LOP, All OPERATOR CAff READILY ISOLATE

CHARGliiG AND LETDOWil

e CHARGI!1G TO MAKEUP FOR SHRIfiKAGE IS EQUIVALEilT TO

EMERGEilCY BORATI0il
.

e SHUTDOWii SEQUENCE

.
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.

SHUTDOWN SEQUENCE

I CONTROL ROOM FIRE
II MANUAL SCRAM

III ACTIVATE RSP - STABILIZE AT HOT STANDBY
IV BEGIN OPERATOR ROUNDS

A. TERMINATE LETDOWN

B. - ISOLATE NON B0 RATED WATER SOURCES
V BEGIN C00LDOWN

'

A. ALIGN B0 RATED SOURCE
B. INJECT AS REQUIRED FOR SHRINKAGE

,

VI ' ACHIEVE COLD SHUTDOWN

|

|
L

.

O

l -

|

|

k.
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.

SHUTDOWN MARGIN VERSUS TIME FROM CONTROL ROOM EVACUATION ,

,

15 " e 60 F/HR C00LDOWN FROM FULL
~

" '

POWER TO 350 F (SDC)

e 3 CHARGING PUMPS INJECTING NON
B0 RATED WATER, FULL LETDOWN

e ALL CONTROL RODS INSERTED

e BEGINNING OF CORE LIFE

~

p 10 '
u
h
8
5
e
EE SDC ENTRY

g T =350 Facs

$ 5- C00LDOWN STOPS (3'.'5 HRS)-

$ -

,

e

| | : :
0 6 E 18 24

i TifE GIRS)
'
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COST

e BACKFIT COST = $1.5 MILLION (3 UNITS)

e

e SCOPE

4

- DISC 0iliiECT PANEL

- CABLIllG
.

: .

L - tLECTR0ilIC PROCESSOR

- READ 0UT/ MODIFICATION TO RSP

|

f '.
'

L

i

')

[! .' '
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C0iiCLUSI0i1

fl0 APPARENT PROBLEM AS IS
e

LITTLE, IF ANY, BENEFIT TO SFM'S
e

WILLINGTODOPRATOGIVESTAFFFURtilERC0ilFIDENCE~

,. e

Iii C0!iCLUSION

.
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Docket Nos.: 50-528/529 -

and 50-530
*

..

Mr. E. E. Van Brunt, Jr.
'

Vice President - Nuclear Projects
. Arizona Public Service Company

Post Office Box 21666
Phoenix, Arizona 85036

Dear Mr. Van Brunt:

Subject: Request for Additional Information - Palo Verde Nuclear
Generating Station

.

:n the course of our review of the alternate safe shutdcwn capability
for Palo Verde in the event of a fire (Appendix R, Section III.L), we
.have determined that the alternate shutdown system (remote shutdown
panel) for the plant does not include the capability to monitor reac-
tivity nor to verify adequate core cooling during natural circulation ,

flow. The alternate shutdown system is required in the event of control
room evacuation due to a fire.

Section III.L of Appendix R. requires that a capability be provided for
.,

direct readings of process variables necessary to perform and control*

the reactivity control functions, the reactor coolant makeup functions
and the reactor heat removal functions. Therefore, we require that you,

.

provide a source range neutron flux monitor and either an indication of

f the reactor coolant loop cold leg temperature '(T ) or reactor coolant
c

averah' temperature (T,yg) as part of the available instrumentation fore

the remote shutdown panel or an alternate location which is independent
of the control room.

We request that, within one week of receipt of,this letter, you advise
us as to when you will provide the response to the letter. .

If you have any questions on this matter, please contact E. Licitra,
(301) 492-7200, the Project Manager.

.
'

Sincerely, -

i '.,

f n ..

MjM c //h t
FrankJ.diragba, f

Licensing Branch No. 3
Division of Licensing-

cc: See next page

.S'YD W n c; kt./ %.-.v - ww-
,

,

.
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May 17, 1983
ANPP-23782 - WFQ/TFQ| .

t

Director of Nuclear Reactor Regulation.

,

i Licensing Branch No.~3
Division of Licensing * *

U.S. Nuclear Regulatory Commission;.
Washington, D.C. 20555

,

Attention: Mr. George Knighton, Chief4 ,

Subject: Pale Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3 -

Docket Nos. STN-50-528/529/530
File: 83-056-026; C.l.01.10

;
.

p Reference: A) Letter from F. J. Miraglia, NRC to E. E. Van Brunt, Jr., APS,
'

' dated June 11, 1982; Subject: Fire Protection
B) ~NUREG-0857, " Safety Evaluation Report related to the

Operation" of Palo Verde Nuclear Generating Station Units 1,
2, and 3, dated November, 1981

. . .

Dear Mr.-Knighton: .

! ' Reference A ' describes the results of the NRC's review of the PVNGS Remote
'

! Shutdown Panel (RSP). Contrary to 10CFR50.48, Appendix R to 10CFR50, and-

,
Section 9.5.1.9 of Reference B, the NRC staff is requiring . PVNGS to meet

'

Section III.L of_10CFR50, Appendix R. Reference A states:

"Section III.L of - Appendix R requires that_a capability-- be provided
~

t'

- for direct readings of process variables necessary to perform and
| -- . control the reactivity control functions, the reactor coolant makeup-

functions and the reactor heat removal functions. .Therefore, we
require that you provide a source range neutron flux monitor and

. either an indication of the reactor coolant loop cold leg te=perature
(T ) . or reactor coolant average temperature (Tavg)c as part of the
available instrumenation for the remote shutdown- panel or an,

alternate location which is independent of the centrol room."

~ Even ythough PVNGS . is not required, nor' have we committed to meet 10CFR50,
Appendix R, Section III.L. we have evaluated the above stated request to
include a' s'ource range neutron . flux monitor -(Nsource) and either Tc_.or-

iT . in (the : PVNGS ' R'iP design. -In order' to further enhance the. safety ofay.

PVNGS 'in the unlikely event the RSP will be needed, we will add t,his direct-

* indication of Te 'on the . RSP even though other suitable means exist to-

' gooI
% B305200322-S m J - '

-
.

'

PDR ADOCK 05000528 ,-
- p. ,PDR'

,

.
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Mr. George Knighton, Chief
,

'

Director of Nuclear Reactor Regulation
ANPP- 23782 - bT0/TFQ
Page 2

determine this process variable. Installation of this instrument will be
accc=plished by the end of the first refueling outage for Unit 1, and prior to
fuel lead for Units 2 and 3. Justification for interim operation of Unit I
without-Te on the RSP is provided bel,ow.

INTERIM OPERATION OF UNIT 1 WITHOUT Te

The present design provides the following direct indications of core cooling;
hot leg te=perature (Thoe) and pressurizer pressure (PP2R). An increase

in either-of these parameters would indicate to an operator inadequate core
eccling at least as clearly as would Te.

Further= ore, the operator can indirectly infer natural circulation flow
through 'the use of a pressure-temperature curve for saturated steam. Steam

on the RSP. Because of the(P jc) is already provided' generater pressure S

relatively low flow under natural circulation conditions, T will 'bee

apprcxi=ately equal to steam generator temperature (T3/c). TS/c, in turn,

can be deter =ined by the use of a saturated steam pressure-te=perature curve,
using P /c (a direct RSP readout) as an entry value.S ,

.

-
. With the,above indication available at the RSP, the operator is provided with'

sufficient instrumentation to determine adequate core cooling under natural
. circulation conditions. Therefore, the interim operation of Unit I without
. direct indication of T will not jeopardize the operator's capability to.

e

,

maintain the plant in a safe condition.

OPERATION WITHOUT Nsource , , ,

to N ource, PVNGS provides diverse indications of boron concentra--In regard
N ource on the RSP. PVNGSs

.cion and, accordingly, does not need to provide s

can control reactivity 'in accordance with 10CFR50 Appendix R without direct
indication of N ource-s

The identification of required instrumentation to perfor= and control
reactivity is dependent upon the operating mode of the reactor. We have

'ec=mitted that prior to evacuation of the control roem due to a fire, the
operator will trip the reactor, verify that CEA's are fully inserted, and
verify that core power is decreasing. Thus, the control functions of the RSP ,

are limited to hot and cold shutdown modes. .

A. HOT SHUTDOWN

The negative reactivity of the control rods alone is sufficient ~ to
=aintain shutdown =argin during hot shutdown. Thus, the actions taken in
the control room . prior to evacuation are sufficient to ensure reactivity
control.

.

.
I1
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Mr. George Knighton, Chief
Director of Nuclear Reactor Regulation
ANPP-23782 - kTQ/TFQ
Page 3

.

B. COLD SHUTDOk'N

Chemical shim mbst be added to achieve shutdown margin for cold shutdown.
The boron concentration of the charging flow added as shim is verified by j*

Technical Specification every .seven . (7) days. Tht!s , it is not necessary

to measure the actual neutron flux or RCS boron concentration post fire. |
Analysis has shown that a dilution event is impossible due to the boron I

content of the charging flow.. However, even with the incredible astump-
tion that boron concentrations become insufficient and the reactor beco=es
critical, the operator still has adequate indications of an inadvertent
boren dilution event. CESSAR Section 15.4 identifies the =axi=um conse-
quence of an inadver'ent dilution event as not challenging fuel integrity.t

This =eets the acceptance criteria of General Design Criterion 3 and of
Section III.L of Appendix R. The difference between the Chapter 15 event

and the event postulated here is that the control roo= alarus do not
annunciate at the RSP. The RSP operator would instead react to an in-
crease on the pressure and temperature instrumentation (Thog, [Teoldle

I
PPZR, and PS/c). Depending upon the . severity of the control room

fire, logarith=ic power (Niag) could also be available on the RSP. The j

operator response is the same, namely, suspend charging and institute |
e=ergency boration procedures. ,

It is stressed, however, that such an event is unlikely, and there are
indirect methods of shutdown margin verification available through the use
of suitable procedures.

,

There are several methods of inferring reactivity control, of which N source
T, which is provided on the RSP inis one. Another method utilizes H

cunjunction with RCS boron cencentration. RCS boron concentration can be
determined by several methods outside of the control room. These include the
borencmeter associated with the Post Accident Sampling System and grab
sa=pling.

Figure 1, RCS temperature versus required boron concentration during a
cooldown, illustrates how a minimum required boron concentration can be
deter =ined to maintain a given shutdown margin during a cooldown. This figure

provides the operator with a valuable tool and an additional aid in

=aintaining reactivity control. Although shutdown margin is not necessary to
verify reactivity control, it vould be useful in the event of an unexpected
cooldown while controlling the plant from outs'ide the control room.

.The operator has controls available locally to preclude boron dilutions and to
align the charging system for boron additions, along with charging pump

.centrols, valve control and indication is provided on the PVNGS RSP for the
isolation valve between the Volume Control Tank (VCT) and the charging pu=ps.

- Since tne VCT is the only low concentrated boron source that could be aligned
'to the RCS, the operator can verify that this source has been isolated to

-
1 .

9

i
w
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'Mr. George Knighton, Chief
Director of Nuclear Reactor Regulation
ANPP- 23782 WT0/TFQ
Page-4

p'reclude a boron dilution. Control and indication is also provided locally
for the valve between the Refueling Water Tank (RWT) and the charging pumps.
This enables-the op'erator to align 4 highly concentrated boron source to the

*

RCS and assure reactivity control.

'

We believe the present design allows reaetivity control' outside of the control
room, thus precluding the need for a source range neutron flux monitor.

Flease conta.ct me if you have any questions on this matter.
.

Very truly yours,

. _ _ ' _

--
.

*~.. p .

*

E. E. Van Brunt, Jr.
APS Vice President,

Nuclear Projects
ANPP Project Director

.

.EEV3/TFQ/wp.
' '~ ' Attachment

.

*

cc: .E. Licitra (w/ attach.)
G. Wermiel (NRC) "

aA. C. Gehr
.

.
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Document Control 50h528/529/530,

M 28 3 NRC PDR. .
..

L PDR
NSIC -

'

PRC System
.- LBd3. Reading,

'

Docket Nos.: 50-528, 50-529 '! JM 4 -4 + --

. and 50-530 JLee-

! Attorney, OELD.

ACRS (16)
| Mr. E. E. Van Brunt, Jr. Jordan, IE
: Vice President - Nutlear Projects Taylor, IE iArizona Public Service Comparty TMNovak ;

Post Office Box 21666 OParr
Phoenix. Ar13ana 85036

Dear Mr. Van Brunt:

Subject: Source Range Flux Monitor for Palo Verde Remota Shutdown Banel
t

By letter dated May 17,1983, you responded to our request to add two
. additional instruments to the Remote Shutdown Panel for Palo Verde for
direct indication of process variables.

In your responsa, you state that as requested a direct indication of the
reactor coolant loop cold leg temperature will be added to the Remote
Shutdown Panel and you commit to couplete installation of th.fs instrument
by the end of the first refueling for Unit 1 and prior to fuel Soad for

"" Units 2 and 3. You also provide justification for interim operation of
Unit i until the instrument is installed. ~8ased' on our evaluation of your

~

submittal, we find this commitment to tre acceptable.-
. f-,

In your response, you also state that the source range neutron flux monitor
. requested by as fs not needed since reactivity can be controlled without
direct indication.of neutron source range flux. We have revie t your
response and conclude that it does not meet the staff position with regard

- to mani.toring source range flux as shown in Enclosure 1. Therefore . we
request that you revise your response to include a direct capability for
monitoring soun:e range flux from the Remote Shut'downPanel.

Please advise us as to then you plan to rs: pond to this request. If you
have any questions regarding the request, yoe should contact Manny Licitra,,

the Licensing Project Manager.
i

-

. Sincerely.
,

'

orisinal sisned by
. dT93 ew. xnish m

-

George W. Knighton, Chief -
-

Licensing Branch No. 3
? Division of Licensing

S f.P tion.<

u _ _ - ._ _ _ ___ _ _ _ __ __ _
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Palo Verda
-
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.

Mr. E. E. Van Brunt, Jr. -

Vice Presi, dent . Nuclear Projects
Arizona Piablic Service Company
P. O. Box 21666.

I Phoenix, Arizona 85036
4

cc: Arthur C. Gehr, Esq. Regional Adminstrator-Region V
Snell & Wilmer

~

U. 5. Nu' clear Regulatorf ' Commission
3100 Valley Center 1450 Maria Lane
Phoenix, Arizona 85073 Suite 210

Walnut Creek, California 94596
Charles S. Pierson

-

Assistant Attorney General Kenneth Bertin, Esq.;

200 State Capital Winston & Strawn
1700 West Washington Suite 500Phcenix, Arizona 85007 2550 M Street, N. W'.

'Charles R. Kocher, Esq.,. Assistant Counsel-

James A. Boeletto, Esq. Lynne Bernabei
Southern California Edison Company Government Accountability ProjectP. 0. Box 800 . of the Institute for PolicyRosemead, California 91770 Studies -

- ' 1901 Que Street, N. W.
. M's. Marcaret Walker Washington, D_ C. 20009Deputy Director of Energy Programs

,

i Economic Planning and DeveTopment Office
,

170G West Washingtorr - ' r- '

Phoenix, ' Arizona 85007

' Mr. Rand L. Greenfield
. Assistant Attorney General

.

Bataan Memorial Building.

Santa. Fe, New Mexico 87503 -
,

.

Resident Inspector Palo Verde /NPS
,

. U. S. Nuclear Regulatory Comission-
4 -

P. 0.-Box 21324
Phoenix , Arizona 85001-

.

Ms. Patricia Lee Hourihan
6413 S. 26th Street '

' '

Phoenix. Arizona 85040
.
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Enclosure
.

Staff position'
|

Section III.L.T of Appendix R to 10 SFR 50. requires that af ternative shutdown
| capability shall..be able to achieve and maintain subcritical reactivitySection III.L.2 of' Appendix R' to TO CFR- 50

conditions in the reactor.
requires provision'for direct readings of the process variables. necessaryi

to perfom and contml. the reactor shutdown function.
source range

/ .ang the process variabTes which are to be manitored are: These
flux,. reactor cooTant temperature, and steam generator pressure.i

three have been controversial so we have set forth our basis for concluding
'

that- they- are necessary in order to meet Section III.L of Appendix. R'

~

Source Rance Flux _

Monitoring. of core fTux provides a direct indication of the. reactor shutdown;

The monitoring af other pincess' variables. would provide anL condition. With regard to the fission process, changes in; , -inferred answer only
neutron flux provides. the quickest means. af assessing- reactar criticality|.

DtLtion events. caused by- the postulated spurious, operation of
vaTves could result in power excursion which would.not be readily detected

.'

conditions.-

by interpreting the changes in other process variables (such as reactorl
. coolant temperature or pressure)Periodic sampling af the reactor coo antfor- boren concentracion is considered inadequate for detemining "real-time"

Additionally, should the operators fait to detect aboron requirements.
loss of negative reactivity in a timely manner, the capability to prevent
a criticality is indeteminate since components needed for such actions may

Thus,, the provision for post fire source rangebe unavailable due to fire.
flux monitoring is necessary to meet Section III.L.2 of Appendix R.

Reactor Cbolant Temperatures'

The reactor coolant temperatures, in conjunction with the reactor coolant
system (RCS) pressure, are essential parameters necessary for plant cooldownThe
and control and, hence, conformance with Section III.L.2 of Appendix R.

plant control elements which rely on. accurate reactor coolant temperatureindication are natural circulation, subcooling and pressurized themal shock
i

| concerns.
In the natural circulation mode of operation, theNatural Circulation:

hot leg temperature, cold leg temperature and the difference between the(1)
H - T ), provide indication by which

'

hot leg and cold leg temperatures, (Tnatural circulation conditions can be detebined.In order to verify
that natural circulation has been established, nomal plant procedures
require the operator to use cold leg temperature T .It has beensuggested that the saturation temperature correspokding to the secondary

-

!

, side steam generator pressure Tsat. Will approximate T . . The staffC
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acknowledges that such a condition. can exist if natural circulation'isCooldown is usually
occurring; however,. the converse cannot be assumed. achieved by the operator controlling the steam generatcr pressure and,

Due to the inherentauxiliary feedwater flow to the steam generators.,

cannot be
lag in response between the secondary and primary side, TNatural circulation is normally determined by

i c
!

inferred from T,Ns. H and T are constant or decreasingthat T,

T ervin Since norsrd control room procedures requireknowing T
and. by mob. tab,ng (Ta-T

I

the use of Tc in cony 5rstling naturai circulatfort, emergency proceduresThus the provision for post fire
'

should not deviate fronr this practtee.
coTd Teg temperature,, Ti. wide range indication is necessary for meeting
Sectiert III.L.2. of Appendix R.

(Z) Uccer Vessel Voidink, -(DeTeted)
provides; e reliable indicationSubcooTing: The bulk. fTutd temperature Tgf (3) of the degree of RCS. subcooling when used irr ennjunction with. the RCS.

is also used as e means of verifying natural circulatiort.pressure. T
It has been suggested. that exit core thermocouples (ECTs) provideECT readings. provide localH|

I temperature indications. equivalent tar 7 .
temperature conditions above the core, $nd can give representative

provided the individual. ECTs are judiciously selected| equiva. lent T
since ECT readings are dependent not only uport radiaT positioning, butg- -

aTsa. local fTow rates past the. ECTR _- Thur,. the provtstorr. for wide(

range ECTR ts an acceptahTe alternate tot wide range T loop RTDs fori g

meeting. Section IILL. 2L o.f, Appendix. R'provided- that the Ticenseedemonstrates that their selection of ECTs wil.1 result in averagedAlso, the Ticensees should -
'

tamperature readings representattve of T .
demonstrate that under conditions, where be reactor vessel upper head. . ..
void is expanding thus,. bringing highiiiUim'pefa'tur'e. fluid into the autbe....

~

plenum and hot legs,. the ECTs. give a. conservative indication of outlet
pienirn temperature. T in con-

Pressurized ThermeT Shock and Appendtr G Considerations: junction with the RCS pressure provides a direct indicatick,of the(4)
plant conditiorr relative to the plant's pressure / temperature limits as
it pertains to the Pressurized Thermal Shock considerations and the
low temperature overpressure protection as outlined in Appendix G of,

Due ter the collective effect of the steam generator con-'

10 CFR 50.
ditions (1.e. feedwater flow and steam generator pressure) on the
primary coolant temperatures, and. the inherent lag beteen the secondary!'

and primary sides conditions especially during transient conditions,L

T,. may not be accurately inferred from the secondary side steam
'

|

i cBndi tions.

Steam Generator Pressure
|.

During non-power modes of operation, " control * is effected principally by
adjusting . secondary system parameters (the parameter usually specified by.| ~.

procedures is pressure)'to compensate for variances ~in primary system
;

.

-

.
,

. , , - me,-,,-. ~.r-. - - ~ ~ . ~ , , - - . - - - ~ ~ , - , - - - - - . . , . . - - . - - - - - _ _ _ _ _ _ - _ - _ . - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . - ---
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Maintenance of level irr the steam generators may not beperformance.sufficient in itself to control the heat removal rate and thereby maintain(

a " hot standby" or " hot shutdown" mode, or translate from " hot shutdown"
Improper pressure controi may cause anmode tn " cold. shutdown" mode.

imbalance irr heatremoval whi.chr..could result frt excessive depressurization,
the result of which could be generation of art undesired bubble in the
primary system (e.g., upper head for all. PWRs or candy cane for BE designs)~

j

I
or rapid cooidown and potential for violation af vesseT pressure / temperature

For the monitoring of secondary system- heat removaT', two secondary.
-

Timits.
systect parameters should be known: level (inventory), and pressure. Titus,

f* provisions for post fire steam generator pressure and level monitoring are
necessary for meeting Section III.L.Z af Appendix R.

1

i Instrenentation Guidelines

Section III.L.E requires that,. "Shutdownr systems. installed to. ensure post-'

fire shutdown capability need not be designed ta meet seismic Category I
criteria,. single failure criteria or other design basts accident criteria,.

.

except where for required. far other reasons',. e.g., because of interface
wittr or impai:t err existing safety systems, or because of adverse vaTve.

Thus the monitors for the above listed para-.

actions due ter fire damage."
meters need not be " safety grade" in order trr meet the requirements af-

-

~

;

Appendix R. ,
-

Section III.G'.3 requfres that,. *ATternate or dedfcated shutdown capability
, and its associated circuits, independent of cables, systems or componentsFor airr the area room or zone under consideration,. shaTT be provided."

postulated fire, an electrically independent monitoring capability for the
.

( above listed parameters should be provided outside the control room
)
I Based on the above, the revised list of instrumentation needed for PWRs is:

.

f

pressurizer, pressure and. level,. reactor coolant hot leg temperature or exit core thermocouples, andI a)
b)I cold leg temperature.,i

c) steant generator pressure and level (wide range),
source range flux monitor,d)'

diagnostic instrumentation for shutdown systems, ande)f) level indication for all tanks used (e.g., CST).

The instrumentation needed for BWRs is unchanged.

.
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Arizona Public Senice Company
,

oc gox2.e44 . s-ttv, n.at. A. s as

November 23, 1983
A:!PP-23284 *TQ/TFQ

.

Director of Nuclear Reactor Regulation
Attention: Mr. George Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3

Docket Nos. STN-50-528/529/530
File: 83-056-026; G.l.01.10

Reference: (A) letter from E. E. Van Brunt , Jr. , APS , to G. W. Knighton,
NRC, ANPP-23782, dated May 17, 1983.

(B) Iatter from G. W. Knighton , NRC, to E. ~ E. Van Brunt , Jr.,
APS, dated July 28, 1983..

~
- Dear Mr. Knighton:

By. letter, Reference. (A), we responded to your request to add a source
range . neutron flux monitor to the PVNGS Remote Shutdown Panel (RSP). By

*

: letter, ' Reference (B), you stated that our ' response did not meet the
staff position 'with regard to monitoring source range neutron flux. We
would like to take this opportunity to restate our position on this issue.

he NRC staff concern is the loss of the reactivity control function from< .

l' the Remote Shutdown Panel '(RSP) due to potential boron dilution events
caused by fire -induced spurious operation of components. _At PVNGS, the

p-. RSP would be _ used only when the control room becomes uninhabitable.
Prior to evacuation of ' the control room, the operator will trip the-

, reactor and verify that all control' rods are fully inserted.

; PVNGS has such an extremely high control rod worth that it is impossible
to achieve a - critical state at any temperature or at anytime - during a
. fuel cycle provided that all rods are inserted. his can be further
realized by noting that the HOT (564*F-) Zero Power, Beginning' of Cycle,_

L - ( BOC) , clean critical all-rods-in baron- level is. estimated to be ,-364 -
'

ppm. Allowing an additional 250. ppm for cooldown to approxi=ately 60*F,
-there_is'still a' shutdown margin equivalent to -114 ppm boron. Thus , a

p suberitical condition is maintained, assuming no boron in the RCS, and
b all rods in._ his-indicates that the occurance of a boron dilution event

'

E does not affect the. reactivity control function.

|
*

.t

.j'

?' 8ooI-
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Mr. C. W. Knighton .

Page 2

.

Therefore, a source range neutron flux sonitor is not required to assure
reactivity control is maintained from the RSP.

,

Please contact me if you have any questions on this matter.

Very truly yours,

I T. \/ou. e r
E. E. Van Brunt , Jr.

APS Vice President
Nuclear Projects Management'

ANPP Project Director

EEVS/TFQ/sp

cc: E. A. Licitra
G. Ver=iel
A. C. Gehr
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Arizona Public Service Company
PO Box 21666 . FNDUnx. ARCN A 457,6

,,

ANPP 28863 P H/TF0,

Februarj 14, 1984

4.

Director of Nuclear Reactor Regulation
Attention: Mr. George Knighton, Chief

-

Licensing Branch No. 3
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3
Docket Nos. STN-50-528/529/530
File: 84-056-026; C.1.01.10

Reference: (A) Letter from G.W. Knighton, NRC, to E.E. Van Brunt, Jr. APS
dated July 28, 1983.

(B) Letter from E.E. Van Brunt, Jr. APS, to G.W. Knighton, NRC
dated November 23, 1983.

_.

Dear Mr. Knighton: - ------ --

The NRC, per Reference (A), reiterated its position with regard to the
need for an independent source range neutron flux monitor at the PVNGS
Remote Shutdown Panel (RSP). APS had provided a response, Reference
(B). Further review has indicated a need to modify that response. This
1etter is also a response to Reference (A), which is to supersede our*

previous response. .

Reference (A) states that the PVNGS design does not meet the NRC staff's
position with regard to 10CFR50, Appendix R, Item II.L.2, which is to

' include the direct capability for monitoring source range neutron flux
,

| f rom the RSP. The NRC staff concern is the potential loss of reactivity

|
control function from RSP due to potential boron dilution events caused

! by fire induced spordous operation of components,
i

j APS believes that the NRC position is not justified for PVNGS because:

1. Other than Section III.G. III.J. and III.0,10CFR50, Appendix R is
not applicable to plants other than those "... licensed nuclear

,
power electric generating stations that were operating prior to

|
Janaary 1, 1979. .."

|
,

p40se"^?"6 -9402T4
| PDR ADOCK 05000529
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Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3

Docket Nos. STN-50-528/529/530
File: 84-056-026; C.I.01.10
Page Two

.

2. PVNGS has committed to meet Appendix R,' Sections III.C, III.J and
III.O. Compliance with Section III.L.2 is not applicable.

[APS did advise the NRC (in the Fire Protection Independent Design
Review, held February 25, 1981, and subsequently in the Fire

- Protection Evaluation Report, Amendment 3) that "PVNGS alternative
shutdown capability provides the functions" that APS considers as,

meeting Appendix R, Section III.L. These evaluations contenplated
that the features described in 3.B, C, and D below were adequate to
meet the NRC position.]

3. There are sufficient design features and procedural guidance in the
: existing design for PVNGS to comply with the requirements of

Criterion 3 of Appendix A of 10CFR50, which is the applicable
' licensirs: standard. Specifically the PVNGS design incorporates the

following features: -
i

'

.. A. Only in the event of control room evacuation is alternate
; shutdown capability from the remote shutdown panel required.
; -

3. When evacuation of the control room becomes necessary, the''

control room operator manually trips .the reactor, verifies
power is decreasing and all rods are inserted.

.

C. By procedure and by the proposed PVNGS Technical
Specifications, the operator is . required to maintain a
shutdown margin of 6% 4K/K, in modes 3 and 4, hot standby and

l. hot * shutdown respectively, and 4% 4 K/K in mode 5, cold
shutdown. Upon control room evacuation these margf ns will be
verified by sampling of the reactor coolant system to monitor

i boron concentration, at least'once per hour.
|

L
D. . uster, which could --lead to a boron dilution event. This tank

The Reactor Makeup Water Tank is the only source of unborated

is isolated from the charging pumps prior to the cooldown of -

the RCS. This assures RCS askaup will be f rom the Refueling

| Water Tank (RWT). The INT, which has a Technical
'

Specification requirement of 4000 to 4400 ppa boron
concentration, provides water to the charging pumps via a
gravity feed path or, alternatively, via the boric acid makeup
ptaips (if non-IE electrical power is available).

'

.

'

|
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Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2 and 3
Docket Nos. STN-50-528/529/530-

File: 84-056-026; C.1.01.10
- Page Three

Based upon the preceding discussion, APS believes that the current design
is adequate and that a backfit of a source range monitor at the remote
shutdown ~ panel is not required to assure reactivity control is maintained
while shutting down the plant at that station.

If you do not accept the APS position as stated above, please arrange for
appeal meeting at your earliest convenience.

Very truly yours,, j
C ' C. \ [dLLL' T'

C,C \i A L LN ,F
E. E. Van Brunt, Jr.
APS Vice President, Nuclear
ANPP Project Director

t

EEVB/TFQ:pt

ec: E.A. Licitra
G. Warmiel
A.C. Gehr
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TDLEDO

EDISON -

AcHano P. Cnoust
Docket No. 50-346 vo %

u.e
" ' * * * * * 'License No. NPF-3

Serial No. 1049

May 10, 1984

Director of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz
Operating Reactor Branch Nr .

Division of Operating Reactors
United States Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Stolz:

On March 26, 1984 (Serial No. 1036) Toledo Edison requested on Appeal
meeting on the NRC proposed Technical Specifications concerning the_ _ _-
Auxiliary Feedwater System. This was in response to your letter dated *

February 21, 1984 (Log No. 1455). Toledo Edison has re-evaluated its
request for the appeal meeting and hereby withdrawals that request. We
will submit requested Technical Specification by June 30, 1984 for the
Davis-Besse Nuclear Power Station Unit No. 1.

Very truly yours,

f{$ : =-

RPC: GAB:lah

cc: DB-1 NRC Resident Inspector

$451eco53 e4osto
P OOMM

P̂DR

\
THE TOLEOO ECISON COMPANY EOISON PLAZA 300 MAOISON AVENUE TOLEOO. OHIO 43652

s
L

*

. . . _ _ _



4 '

.

e

. .

I

TOLEDO

EDISON -

.

) ,".[,, 7 "Docket No. 50-346
a

# *#" 423'License No. NPF-3

Serial No. 1036

March 26, 1984

i

Director of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz
Operating Reactor Branch No. 4
Division of Operating Reactors
United States Nuclear Regulatory Commission
Washington,' D.C. 20555

Dear Mr. Stolz:

This is in response to your letter dated February 21, 1984 (Log No. 1455)
concerning Safety Evaluation Report (SER) addressing TMI Task Action Plan
NUREG 0737 Item II.E.1.1 for Davis-Besse Nuclear Power Station Unit No. 1-
Auxiliary Feedwater (AFW) System. The SER closed out five open items, but
three items remain open and you requested proposed Technical Specifications
for the open items listed below:

Item 1 Proposed Technical Specifications which would require that
all local manual valves in the auxiliary feedwater pumps
suction and discharge lines are locked in the open position
and that the locked open position of these valves would be
verified on a monthly basis.

Item 2 That your letter dated June 15,- 1983, (Serial No. 956) be
supplemented with proposed Technical Specifications which
would require a flow verification test of the AFW system to
put water into the Steam Generators after each extended
cold shutdown.

Item 3 Proposed Technical Specifications which would require that
a dedicated individual who would be in communication with
the Control Room to be stationed at the manual valves of
the AFW system when conducting periodic tests of the AFW
system which require local manual realignment of valves to
conduct the periodic tests of the AFW system.

4020054 840326
PD -DOC)LO5DOO346 -

P PDR h

THE TOLEDO EDISON COMPANY EDISON PLAZA 300 MAOISON AVENUE TOLEDO. CHIO 43652
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The AFW system (II.E.1.1) has been discussed between Toledo Edison and the
NRC staff for the past two years. The above open items were subject to .!

verbal agreement and proposed Technical Specifications for item two were '

submitted on June 15, 1983 (Serial No. 956). Also discussed and mutually
agreed upon were items one and three for which no submittal we.s required.
We have implemented the submittal resulting from our discussions concerning'

the AFW system, but now your letter requests us to negate that verbal
agreement.

Your letter requests Toledo Edison to either submit the proposed Technical
Specifications or to request an appeal meeting. Toledo Edison hereby
requests an appeal meeting.

Very truly yours,

: - _ -

RPC: GAB:lrh

cc: DBL Resident Inspector

ej a/22
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RANCHO SECO NUCLEAR GENERATING STATION UNIT 1

.

1

Effect of Internally Generated Missiles on the Auxiliary

Feedwater System Outside Containment

.

.

C' O. 1 4 . A
Prepared By: C. Kelton

&N'
Reviewed by: V. Arora/T. Khan

-

'

+.n. s v /, gQgr/
~

,AT ,,

Approved by: D. Abbott
Supervising Mechanical Engineer
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$SMUDSACRAMENTO MUNICIPAL UTILITY DISTRICT C 6201 S Street, Box 15430, Sacramento, California 95813; (916) 452-3211

*
.

May 3, 1984

DIRECTOR OF NUCLEAR REACTOR REGULATION
ATTENTION JOHN F STOLZ CHIEF
OPERATING REACTORS BRANCH 4
U S NUCLEAR REGULATORY COMMISSION
WASHINGTON D C 20555

DOCKET 50-312
RANCHO SEC0 NUCLEAR GENERATING STATION
UNIT NO 1
AUXILIARY FEEDWATER SYSTEM (AFWS) UPGRADE REVIEW
NUREG 0737 ITEM II.E.1.1

The District committed in our June 3, 1983 letter, to a walkdown of the
AFWS which would determine any areas where a single, internally generated.
missle could disable both AFWS trains. The District has completed an
analysis, and the attached report shows that a single internally generated-

*
missle can not disable both AFWS trains.

We, therefore, conclude that adequate protection is provided and that a
walkdown, per se, is no longer required. If we can provide any additional
information, please advise.

/>

John . Mattimoe
General Manager
and Chief Engineer

i

Attachment;

.

,, ..

' 8405080306 840503
'PDR ADOCK 05000312 |
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I. SITMARY

The purpose of this study was to evaluate the effects of postulated
.

internally generated missiles on the Aur111ary Feedwater System (ANS)

components located outside containment. Missile protection is required

if a single missile can simultaneously damage components of both ANS

trains.

ANS components located in the yard area and auxiliary building include

mechanical and electrical equipment, and instrumentation and controls.

High energy piping, rotating equipment, and compressed gas storage

systems were considered as credible missile sources.

There were no cases where a single missile could simultaneously impact

both ANS trains. It was therefore concluded that the ANS is

adequately protected from the effects of internally generated missiles

-- and no additional protection is required. -

.

i

i:
I

|
- .

-
,

. .
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11. P'JKPOSE
,

This study was prepared for the Rancho Seco Nuclear Generating Station .

Unit 1, to evaluate the effects of postulated internally generated

missiles on the Auxiliary Feedwater System (AFWS) essential components

located outside the containment building. The study was based on the

Design Criteria attached to this report as Appendix 5.

!
s

.
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III. SCOPE

The scope of this study is defined as follows:,

.

A. Only those portions of the AFWS that are quality Class I and are

located outside the containment building are considered. Internal

missile protection for APWS components inside centainment is

documented in the Updated Safety Analysis Report, Section 5.1.2.1.3.

B. Turbine missiles or externally generated missiles are not considered.
'

C. Secondary missiles or ricochet targets are not considered.
1

D. Future modifications to the AFWS as part of the EFIC package

scheduled for installation during the 1986 outage will be evaluated

for missile considerations at a later date and are not included here.

E. Gravity missiles are not considered.

: F. Missile protection is required only if a single missile can

simultaneously disable both trains of the AFWS. Damage to one frain

of the AFWS is permitted. .
.

l

_

e

-3-;
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IV. DESCRIPTION

A. Auxiliary Feedwater System Protection Philosophy ,

The AWS is shown schematically in Figure 1. Protection of the ANS

from internally generated missiles is limited to those Class I

components which are required to mitigate the consequences of an

accident, prevent a significant uncontrolled release of radiation, or

place the plant in a cold shutdown condition.

The Class I components are as follows:

1. Mechanical equipment including the pumps, turbine driver, valves,

and associated piping.

2. Instrumentation / control components used for indication,

monitoring and control, and associated tubing.

3. Class 1E electrical components used for signal transmission and

for powering and control of the mechanical and instrumentation--

components described above. .

Piping and instrumentation diagrams, logic diagrams, and elementary

drawings were used to identify the Class I components described

above. A schematic of the Class 1E electrical components is shown on

Figure 3.

This study has been limited to existing components, or components for

which installation drawings have been released for construction.

Future additions to the A NS, such as the EFIC modifications, will be

evaluated for missile protection as part of Rancho Seco's standard

plant review procedure.
-

.d

-4-
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B. Methods of Analysis

The missile study was performed in two steps. The first step was to
_

identify the physical location of all the Class I AWS components

using the piping area, and conduit and tray drawings for the yard

areas and auxiliary building. The second step was to identify and

locate all the potential missile sources in the vicinity of the AFWS:

high energy piping, rotating equipment, and compressed gas storage

system components.

1. High Energy Piping: Piping area drawings, piping and

instrumentation diagrams (P&ID's), and physical inspection

techniques were used for the location of all high- energy

lines (1) rmmin through the yard areas. The line designation

list (Ref. VII. F) was used to define the normal operating

conditions. Lines which did not meet the high energy criteria

were considered moderate energy with not enough. energy to

generate destructive missiles and were excluded from any furthur
~

consideration. Lines that qualified as high energy because the

temperature was greater than 200 F but where the pressure was

less than 10 psig were also not considered to generate

destructive missiles and were classified as moderate energy for

the purposes of this study. These lines are identified by a

double asterisk in the tabulation of moderate energy lines which

are attached to this report as Appendix 2. Portions of the AFWS

-

(1) High energy fluid systems are defined as those pressurized systems or
portions thereof in which the normal operating pressure or temperature

~

exceed 275 pois and 2000F, respectively, for more than 2% of the time
it operates during normal plant conditions.

-5-

.



- - _- ._ . . - - . _ ..

u -

- -., . ,

which are not pressurized during normal plant conditions are also

i excluded from consideration as a high energy missile source and .

are included in Appendix 2.~

High energy fluid system components that were considered as

credible missile sources include:
,

s. Valve bonnets, stems, and body drain plugs
i

b. Temperature and pressure instrumentation connections4

c. Welded dead-end flanges and caps

d. Vents, drains, and test connections
; .

A tabulation of the missile sources by line number was compiled
4

using the yard area piping drawings, P&ID's, and physical

inspection. (This tabulation is included in this report as

Appendix 1). The exclusions listed in Section II.C of the Designe
* .

Criteria (Appendix 5) were then used to generate a list of design

missiles. The missiles were assumed to eject in the direction of

the applied force. The target or impactee for each of these
i

design missiles was determined'by physical inspection.
(
I

2. Rotating Equipment: General plant equipment arrangement drawings

and the yard area piping drawings were used for the

identification of all' rotating equipment located in the yard

Some of these are included in the APWS piping layout shownarea.

on Figures 2 and 2A. Missiles from impeller fragmentation were

assumed to eject in the plane of rotation of the impeller
f

centerline. Targets of these missile sources were identified by
f- -

physical inspection and are tabulated in Appendiz 4. .
,

*
t -6-
[
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3. Compressed Gas Storage: Compressed gas storage systems located in

the yard area were identified on the piping drawings and
,

equipment location drawings. Components were assumed to eject in
'

the direction of the applied force with targets identified by

physical inspection.,

!

.
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V. ANALYSIS 't

A. Yard Area -

5

1. High Energy Piping Missiles: From the list of design missiles

originating from high energy piping, a physical inspection was -

performed to determine the potential targets located within the

direction of these design missiles. In most cases, these design 6,

'r
missiles were found to hit either a concrete floor or ceiling, ,7

steel beams or columns, another section of the same line that

ejected the missile, a walkway grating, or nothing at all (the

missile would eject into free space and would not impact anything
..
'

until it returned to earth as a gravity missile). Where the
.

target was a walkway grating, consideration was given to the

targets located on the other side of the grating for any possible
*

damage. No consideration was given to secondary missiles or

ricochet missiles. In only one instance, a capped weldolet on

the main feedwater line to Steam Generator E-205A was determined

to impact the valve positioner on TV-20527, the flow control

valve on the auxiliary feedwater line to Steam Generator E-205A.

Since the valve is related to only one AWS train, no further ['

| analysis was performed. Electrical and instrumentation

|

| components of either AFWS train were not impacted by any missiles ..

.

generated by high energy piping in the yard area. -

| 2. Rotating Equipment: All of the pumps in the yard area were
!

' evaluated for APWS missile impact and are tabulated in Appendix 4.
.,

.~,

d
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Four of the pumps, the Nuclear Service Cooling Water Pumps A di B

(P-482A and P-4828), the Miscellaneous Water Hold-Up Tank Pump -

'~(P-983), and the Low Pressure Injection Header Warning Pump
.

(P-251) are physically oriented such that there are no APWS g .:
,.n.e

components within the plane of rotation at the impeller ,j.

centerline. .I .:

The Component Cooling Water Pump P-462A is shielded from APWS
~

impact by its redundant pump, P-4625. Pump P-4623, however,
...:'''could impact the APWS at two points: line 31827-6"-CB and conduit ' '

M11249. The piping target is the APWS common test line which is v

located above ground outside the missile shield. The point of .

impact of a missile generated by P-462B would be on

non-seismically qualified piping downstream of FV-31855 as shown

on Figure 1. The valve FV-31855 is a " fail-closed" valve which

is normally closed except during APWS testing. Damage to the

line downstream of this valve will not compromise the ability of

the APWS to perform its safety function. The electrical target

of P-4625 is conduit M11249 which contains one of the redundant

channels of cables for the AFW pump (P-318, P-319) -bearingj
I

heaters. From the electrical schematic, Figure 3, it can be seen
,

.

that the bearing heaters for both AFW pups are powered

independently by both electrical channels. The cable for the .

other channel is located in cable tray L11AD1, which runs
.

'

parallel to M11249 on the other side of the overhead pipeway. It
.- .

i

! is conceivable that this cable tray could also be impacted by a , ''

h missile from P-4623, even though it is some distance away.

.

D

-9-
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However, it is not possible for both cables to be tapacted by the
.,

1

same missile simultaneously because of their locations relative ..

to the pump (A single impeller fragment ejected radially in the -

i

-

plane of the impeller cannot impact two parallel overhead cables
.

i. located 20 feet apart at the same elevation). g. . '
. , .

The Domineralized Reactor Coolant Storage Tank Pumps P-622A and ?'

i~
.

v.'

P-6225 are partially shielded by structural columns supyrting an '{' ,

.u -
overhead pipe rack. There is a possibility, however, that cable S,

e A,5
tray L11AD1 could be impacted. As noted above, however, the ~.4

:
cable for the APWS pump bearing heaters that runs through this F

.r :.
cable tray is a redundant cable. A missile ejected from P-622A ''

; or P-6225 cannot slaultaneously impact the cable tray and conduit

!- M11249 containing the redundant cable.
.

The Spent Fuel Coolant Pump, P-272, is shielded on both sides by
,

concrete support pillars and there are no APWS components
'

.

, ,

i ,

overhead. Spent Fuel Coolant Pump P-274 is shielded on one side *

,

|

|- by a concrete support pillar. Radiation monitor R-15018 is _:
, . . -

,

"
issediately adjacent to the pump on the opposite side ands

effectively shields the pump from AFW line 31823-6"-DB2 to Steam
,; .

''
\ Generator E-205&.

t

j In reviewing the effects of missiles generated by rotating
.

'

equipment, it should be noted that this analysis has assumed that

the pump casings are actually penetrated by impeller fragments [.
,

*.;

that - have enough residual energy to be destructive missiles.
,

Even though it is unlikely that this would happen, it has been - '

postulated to avoid the lengthy calculations that would be

.

k
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required to prove that the pump casings are not penetrated and

that no missiles are ejected. .

A

C. Compressed Gas Storage

Two compressed gas storage systems were considered as possible
i

missile sources. The first was the Nitrogen System. The components
,

;

associated with the nitrogen -storage system are located outside thei

yard area (west of the turbine laydown area) and would be prevented

from reaching the yard area by the missile protection wall separating

I . the yard area and the equipment laydown areas , The seccad system

'

considered was the carbon dioxide system used for fire protection.
1

The CO storage tank is located in the yard area behind the grade; 2,

level emergency personnal hatch of the reactor containment building.

The personnel hatch was regarded as an intervening structure between

L any CO storage tank generated missiles and AFWS components. It
2

should also be noted here that the main ' shutoff valve at the CO 2

header that runs throughstorage tank is normally closed so the CO2

the yard area was classified as moderate energy piping based on the

2% operating time criteria. The CO header was therefore not
2

|
considered as a source of missiles.

.

|' 2. Auxiliary Building

Inside the auxiliary building there are no mechanical or

instrumentation components of the APWS. The electrical

components, however, were reviewed for missile protection. The

L location of the high energy piping in the auxiliary building'was
-

determined using the HELB analysis. The plant general equipment
,

arrangement drawings were used to identify the rooms containing

I

!

!

!

i -11-
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rotating equipment or compressed gas storage systems. The

auxiliary building plan drawings vers marked up to show the rooms -

containing high energy piping, rotating equipment, or compressed

gas storage systems and are included in Appendix 3. It was found

that there are no rooms where the two ANS electrical trains are

routed together that also contain a missile source. In general,

the two electrical trains were physically separated from one

another, and the electrical equipment areas were separated from

mechanical equipment areas. The areas south and west of the main

corridor above grade in the auxiliary building are where the

electrical relay cabinets, control panels, actor control centers

and computer equipment are housed, and there are no missile

sources in these areas. Therefore, there is no AWS impact from
.

missiles generated in the auxiliary building.
.

h som

.9
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VI. CONCLUSION

In reviewing all the postulated internally generated missiles from the _
*

various sources (high energy piping, rotating equipment, and compressed

gas storage), it was found that there are no missiles which can

simultaneously impact components of both AWS trains. Therefore, the

ANS is considered adequately protected from the effect of internally

generated missiles and no additional protection is required. The ANS

will perform its design function of supplying emergency feedwater to the

steam generators to remove reactor decay heat during all design basis

internally generated utssile events.

.

O O

|

|

|

|
|

|
!
!

l

-- .

*
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APPENDIX 1: HIGH ENERGY PIPING AND
MISSILE SGURCES
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APPENDIX 2: MODERATE ENERGY PIPING
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y' (j /} . , , , , , , , ,

: [ ',* r CALCULATION CHEET - A * wo'< 2--

*

CALC.NO.

CHECKEN ' N ^ DATE| SIGNATURE DATE 4-ha - 1E '*

,

PROJECT b ek. Sa c_o OU\ gm ,o ,o

SusJECT Au' N b A b '" ' " " d **$ N 9 SHEETSSHEET t OF

fi Mo DERATE EN ERGW PnPtw Cs
'2

, . , ,
Oper.

,
Piping

a r.h m. PM marrir+ h nua. m.
(pq /*F)

f
s * 20516-8"-BC 50/280 SG A Sta Dump tio Atmos M-329

i e * 20519-8"-BC 50/280 SG B Stm Dump to Atmos M-329
7 * 20533-10"-BC 40/270 SG A Relief to Atmos M-329
s * 20534-10"-BC 40/270 SG A Belief to Atmos M- 329
e * 20535-10"-BC 40/270 SG A Relief to Atmos M- 329

no * 20536-10"-BC 40/270 SG A Relief to Atmos m- 329
11 * 20537-10"-BC 40/270 SG A Relief to Atmos m- 329
12 * 20538-8"-BC 40/270 SG A Relief to Atmos M- 329
u * 20539-8"-BC 40/270 SG A Relief to Atmos m-329
54 * 20540-10"-BC 40/270 SG A Relief to Atmos M- 329 -

" 15 * 20541-10"-BC 40/270 SG B Relief to Atmos m- 329
'S * 20542-10"-BC 40/270 SG B Relief to Atmos m- 32'9

7 * 20543-10"-BC 40/270 SG B Relief to Atmos M- 329
is * 20544-10"-BC 40/270 SG B Relief to Atmos M- 329
is * 20545-10"-BC 40/270 SG B Relief to Atmos m- 329
m * 20546-8"-BC 40/270 SG B Relief to Atmos M-329
at * 20547-8"-BC 40/270 SG B Relief to Atmos m- 329
m * 20548-10"-BC 40/270 SG B Relief to Atmos m- 329
m * 20551-10"-BC 40/270 SG A Relief to Atmos r.'.- 329

: * 20557-10"-BC 40/270 SG B Relief to Atrios m-329m

|
as * 20571-8"-BC 50/280 SG B Sta Dump to Atmos M- 329
as * 20575-8"-BC 50/280 SG A Sta Dump to Atmos M- 329
rr * 20577-8"-BC 50/280 SG B Sta Dump to Atmos m- 329 '

a * 20597-8"-BC 50/280 SG A Sta Dung to Atmos m-329
a 25020-16"-BD 60/90 IBI5T to DER Pp A m-198,163 -

'

2 25020-2-1/2"-E 60/90 1BIST to DER Pp A n-198
3 25021-2-1/2"- E 60/90 IBIST to DIR Pp B m-198
2 25021-16"-fm f-V90 150ST to DER Pp B m-198

-

"
25022-16"-ID 60/100 SP Stg Pool to DER Pp m-188,187

"
25024-3 *-E 60/90 IRIST to SP Coolant Domin Pp M-188,

*
25080-3"-E Atm/90 1RIST O' flow to RC Drn Tk M- 198,163

'

'

"
q 25081-3"-Im a+=/en unem rwa -- u-]aa
r- - e---.==--- ---:-.- - - - = . ~ -- - ~.--~--



ti -
~ ~ - - -

-
..

, j CALCULATION CHEET. .
-

SIGNATURE OM ' DATE 4 'U* '1 ' CHECKE N' # A DATE

PROJECT kcLe G e= UMI im 4- oroam
SUSJECT bN b b " N O""" ^I'd NM SHEET k OF 9 SHEETS

1 MoOE. RATE ENER(ff PtPING
2 Oper. Piping
a TAna 2. PM naar rinHnn Dwa. No.

I (fM / *F ),

s 25083-4"-E 60/90 M ST Port Pp C m n M-198,

'

s 25101-3"-BD 60/90 BNST to LP Inj Bdr Ituming Pp m-198

7 25120-2-1/2"-E 35/90 LP Inj Bdr Ituming Pp to BNST A-198
s 25121-2-1/2"-E 60/90 LP Inj Bdr Ituming Pp to BNST w198
e 25123-2-1/2"-E 60/90 LP Inj Bdr Harming Pp to M ST wl63,190,198,162

no * 26022-8"-GD 450/200 DER Cboler to SP Stg Pool *162,163

li 26033-8"-E 100/120 DER Cboler to BNSr A-163,188,198
82 26060-18"-BE 80/145 DER Cooler to WCW HEK M 163,198,188
83 26061-18"-BE 80/145 DER Cooler to IEK3f HEK +198, 201

'' 27000-8"-E 30/120 SP Coolant Pp to SP Cooler M-188 -

15
, 27060-8"-BE 90/113 SP Cooler to COf Pp H-188

18 27020-8"- E 30/120 SP Cooler to SP Stg Pool *188,163,162
17 27050-8"-BE 90/95 COf HEK to SP Cooler m-188

is 27200-8"-E 20/120 SP Stg Pool to SP Coolant Pp M-188
|

is 27400-3*-E 30/120 SP Cooler to SP Coolant Denin P; M-188 !

a 27420-3"-E 110/120 SP Clnt Domin Pp to SP Cint Pitt wl88,163,162,190
21 27620-3"-E 150/120 SP Cool Domin to SP Stg Pool *190,188

a 27622-3"-E 100/120 SP Clnt Domin to BNST m-190,163,187,198
8 27623-3"-E 100/120 SP Cint Domin to SP Stg Pool M-190,163,162
N 27626-3"- E 100/120 SP Cint Domin to BNST R-190,163,187 I

8 27700-3 *-E 25/120 SP Stg Pool to Skimmer Pp wl63,188
8 27701-3"-E 25/120 SP Stg Pool to Skismer Pp A-188 .

rr 27822-2-1/2"-E 100/120 SP Pool Fitr to SP Stg Pool N188
m * 30890-8"-BC 2/435 AFW Pp Ttarbine Exhaust to Atmoc m204
a * 3089(H 2"-BC 2/435 AFW Pp Ttarbine Exhaust to Atnes +204

~

-

# * 30926-4"-Ehl 900/200 SG Drn Booster Pp to Domin Area *162,163
31 * 30934-1-1/2"-DB2 25/Asb SG Drn Booster Pp to SG A and B * 163
32 3180(H"-BC 15/90 CST to APW Pp P318 w204

'

" 31801-8"-BC 20/Asb Fulsom S Canal Pp to APW Pp P318 N204
"

31802-8"-HE2 40/Amb Felsom S Canal Pp to APW Pp P318 w204
" '

'31803-8"-BC 20/Asb Polsom S Canal Pp to AFW Pp P319 m-204
'

8 * 31820-6"-DB2 1120/90 APW Dn 11n en e m e aa
1 _ .___



. . - _- _.

,

(3 i)- .
w ...

iCALCULATION CHEET Ap% ok 2
CALC NO-

SIGNATURdb 4 - DATE 8 -h - 14 CHECKED b M DATE ~ ~

,_

PROJECT b b 9 ** C* I " "JOS NO.

SUBJECT bN Abd M NC SHEET % OF 9 SHF.ETS

MoDER ATE ENE RGY 9t PN(.2i

2 Oper. Piping
3 Line 2. P/T near rinticm Dwr? . 2.

4

s * 31821-6"-DB 1120/90 APW Pp 319 to SG B M-187,162,163

s 31822-6"-DB 0/90 APW Pp 318 Recirc to LP Cond M-188
|

7 31822-2-1/2"-DB 0/90 APW Pp 318 Recirc to LP Cond g-204,205

s * 31823-6"-DB 1150/90 APW Pp 319 to SG A h-204,189,188

s * 31824-6"-DB2 H50/90 APW Pp 318 Exer Line to LP Cond M-204,198,188

to * 31825-2-1/2"-DB H50/90 APW Pp 319 Decirc to LP Cond M-204
i

11 * 31826-6"-DE H50/90 APW Pp 319 to SG B M-187,188'

182 * 31827-6"-GB H50/90 - APW Pp 318 Exer Line to LP Cond M-198
'

83 * 31891-6"-DB2 H50/90 APW Pp Crosstie M-204

|
14 31900-8"-BC 15/90 CST to APW Pp P319 M-204 -

is * 31920-6"-DB H50/90 APW Pp 319 to !E B M-204,205,189

18 31922-2-1/2"-DB2 0/90' APW Pp 319 Recirc to LP Cond M- 20I6,205,189,188

17 31922-6"-DB 0/90 APW Pp 319 Recire to LP Cond M-188

is * 32291-12"-BC 127/365 2nd Pt Htr PSV to B/D R Relief M-198,188,187

is ** 32880-20"-BC Ata/210 B/D R Vent M-198
'

ao 34285-4"-BC Ata/130 Air Ejector to Vent M-162

21 ** 34420-6"-BC 1/208 Gland Sta Exhauster to Atm M-162

22 34500-6"-E 30/100 Misc wtr E R to Sluice Pungs M-188

| za 34501-6"-BC 30/100 Misc Wtr E R to sluice Pumps M 188

2e * 35620-16"-BC 15/210 Bogging Ejector to Atm M-162
i as .35823-12"-BC 1/90 CST to LP Condenser M- 204

,

as 35824-3"-BC 1/90 CST to LP Condenser M-204

27 35824-12"-BC 1/90 CST to LP Condenser M-204

as 35880-12"-BC Ata/Anb CST Overflow M-204
'a 35881-12"-BC 1/Aab CST Overflow m-204

30 35882-4"-BC 25/90 CST Overflow m-204
'

31 35891-4"-E 120/Aab E Domin to CST A-190,204,198,188
22 3608!Hi"-BC Ata/Anb Aux Stm Bdr Relief to Ata m-187

,-

as 3609!Hi"-BC Atm/Anb Aux Stm Bdr Relief to Atm M-187
8* 40226-3"-BE2 45/125 Circ Wtr Pp CW to CCW Pp A&B m-204

.

'' AM21-24"-m 40/Anb Plant CW to Gen Hg Cooler M-188
'

as 1.From M-853, DCN 139B
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g (g ,) -'' . . .
'

.i [m. 'c CALCULATION CHEET ; Apeauw 2.i
, c,

ObbO N 4'h'T SDATE CHECKE _dDATESIGNATURE
, , ,

PROJECT bck * h c= C+ I JOS NO. t1,W -o%o'

bN bb d Omakahi N 5%ht SHEET 4 , OF 9 SHEETSSUSJECT

1 MODERATE ENERCsY psp :N(a
2 Oper. Piping'

a r.w m. er n.-leim ow:r. m.

(P"A /*FS.

s 45750-10"-BE 90/95 COf HEK to Exciter Air Cooler M-186

s 45760-10"-HE 85/125 Exciter Air Cooler to COf Pp M- 188 ,

"

7 46047-3"-HE 90/95 COf HEK to Circ Wtr Pps M-204

s 46050-20"-HE 95/125 CCN Pp A to CCW HEK m- 204
.

e 46051-20"-EE 95/125 COf Pp B to CCW HEK M- 204
'

io 46053-30"-HE 40/Amb Of Pp to COf HEK A M- 204
,

81 46054-30"-HE 40/Anb Of Pp to CDf HEK B M- 204

:: 46060-18"-HE 90/99 C3f HEK to RCP M- 163,188

83 46060-20"-BE 90/95 CDf HEK A to RCP A M- 204,198,188

14 46061-20"-HE 90/95 COf HEK B to RCP A m- 204 -

.

is 46062-30"-HE2 40/105 03f HEK A to Circ Mater Intake M- 204

18 46063-30"-BE2 40/105 COf HEK B to Circ Mater Intake M- 204 (
'

17 46068-2"-BE2 40/Anb CDt HEK A Vent (tubeside) m- 204

is 46069-2"-HE2 40/Anb COf HEK B Vent.(tubeside) M- 204

is 46076-2"-BE 90/95 COf HEK B Vent (sha11mide) M- 204 j

zo 46077-2"-HE 90/95 CCW HEK A Vent (shellside) m- 204

21 46200-18"-BE 85/125 BCP to COf Pp n- 163,188
l n 46200-20"-HE 85/125 BCP's to CCN Pp A Suction n- 198,204,188

m 46201-24"-HE 85/125 BCP's to COf Pp B Suction m- 204

2a 46280-6"-BE 90/125 COf Pp A Miniflow M- 204,198

m 4642(Hi"-BE 30/Aub COf Sarge 'Dt to CCN Pungs m-163,162

m 46701-1-1/2"-HED 125/130 CEM CN frout Sauple Station M- 163 ,

n 46750-4"-HE 90/95 COf HEK to CRD CN HEK M-163
|

|- a 46755-3" 4 125/130 CRD Units to CRD HEK M- 163
,

~a 46760-4"-BE 85/124 CRD Of HEK to COf Pp M- 163
.,

; so 46762-3"- 5) 70/100 CRD HEK A to CRD Pp M-163
'

3 46902-1-1/2"-fE)1 70/100 CRD Of Srg Pipe to CRD Of Pp m- 163,162

|
# 46981-10"-BD 70/100 CRD CN Pp Surge Pipe m- 162,163

,

;. 47081-4"-HE2 120/Anb Fire Icop Line to W Spray Pd m-198#

!' " 47090 -4"-BE2 120/Anb Sec Wtr Fltra to E Spray Pd M- 198,200
'* 47091-4"-BE2 120/Aub Syc Ntr F1tra to W Spray Pond M- 198 '

,

[ - .."- 47096-4"-HE2 130/Anb Fire Icop Line to W Spray Pd M- 198
t ~.. . . . . . - - - -- - - - --- .. - -- - - - -
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CALCULATION CHEET ' Armoom t
CALC.NO-

b DATE 4-h - 9 4SIGNATURE
'

CHECKE DATE''

PROJECT C L b e c-o LI O ! N ^ -~

JOB NO.

SUBJECT bNb MbME OC SHEET 6 OF i SHEETS

1 MoDER ATE ENER6'/ PsPtNG
2 Oper. Piping
a Line m. PM Descriot len Dwo. No.

(P9 / 'F4

s 47097-4"-BE2 130/Anb Fire Icop Line to E Spray Pd M-198,200 $
s 47098-4"-E2 35/Anb Fire Inop Line to E Spray Pd M-198,200
7 47350-10"-HE2 35/87 N5RN Pp A to DG HEX A M-163,188,198,204

,

s 47351-10"-HE2 35/87 NSRN Pp to DG W HEX M-198,200,163
e 47360-10"-HE2 35/106 DG N HEX to W Spray Pd M 204,198,163,188

to 47361-10"-HE2 35/108 DG HEX B to E Spray Pd m-163

11 47451-3"-BE2 35/87 NSRN Pp A to Chem Add R M-198

12 47452-3"-HE2 35/87 NERN to DG CN HEX M 200,198
13 47461-3"-E2 35/87 EHN from Chem Add R to DG HEX K-198

*14 47462-3"-HE2 35/87 NSRN Pp to Q)em Add R M-198
is 48054-24"-BE2 35/87 NSRN Pp A to NSCN HEX A 198
s 48055-24"-BE2 35/87 ERN Pp to NSW HEX M-198

17 48060-18"-BE 60/95 NSCN HEX to NSCN Pp M-198

is 48061-18"-BE 60/95 C N HEX to RCP M-198 I|

is 48062-24"-BE2 35/109 ECN HEX to W E Wtr Spray Pond w198
20 48063-24"-HE2 35/105 C:3i HEX to Circ Wtr Intake +198
21 48222-18"-HE 110/95 N9N Pp to DER Cooler *198,163

| 22 48223-18"-BE 110/95 N9N Pp Disch to DER Cooler wl98
! 23 48400-6"-HE 110/145 N9N Srg R.PSV to NSCN Mr xchgr M-163,162

28 48480-4"-E 20/145 IGN Surge R PS7 to SRT wl63,162

as 48486-1-1/2"-BE Atm/Anb CRD N Srg Pipe to O'f1w to SRP W162,163
as 48490-2"-HE 50/Anb N2 Supply to NS W Surge Tank wl62,163 I
27 48495-3"-BD 120/Anb Mixed Bed Demin to N9CN Surge R *187,162,163

as 48750-4"-HE2 55/87 ERN Pp to DER Pp BOC W163

2s 48760-4"-HE2 55/100 DER Pp BOC to W Spray Pd wl63 I-

20 53520 12"-HC 1/120 RB Purge Air Supply Fan to RB W162
'' 53800-2"-HD1 Atm/Anb H2 Purge Exhaust Blower to Vent M-162
22

,
53802-2"-BD1 Atm/Anb H2 Purge hhan=t Blower to Vent K 162

"
61281-1-1/2"-BD1 120/Anb MB Demin to Boric Acid Conc /lWE wl62

**
61720-3"-BD 100/120 Deborating Ian Exchanger to RCST n190,198,162,163

.

''
61722-1-1/2"-101 80/Anb Cstc Xfer Pp to Dbrtng Icn Xchgr W163

as 62120-4"-HD 15/Anb n nin m s m on a e*w m
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. e ' CALCULATION CHEET * APPEgb m 7.,

' CALC. NO ,

O b- * * DATE D*N CHECKED DATESIGNATURE
, ,

'

PROJECT bb hh OEai I E ~ODO
|JOB NO.-

SUBJECT bM *M b65 NOS SHEET k OF 9 SHEETS

1 MoDER ATE E NER4'/ pipit 44 [
2 Oper. Piping i

3 Line No. PM Descriotion Dwo. No.

% t"n.

s 62180-3"-BD Atm/Anb RCSP Overflow to HHSr N-198'

s 62191-4"-BD Atm/Anb Demin RCSP Drain +198

7 62220-3"-BD 100/Anb RCST Pp to RCST Demin *162,163,190,198

s 62121-3"-BD 100/Anb Demin RCST Pp B to RCST Demin *198
'

s 62121-4"-BD 15/Amb Demin RCST to RCSP Pp B Suction wl98

io 68986-3"-BD Atm/120 Ship Cask Decon Area Drn to SRT *162,163,187,190
,
'

11 68989-2"-BD Atm/120 Emer Shwr Drn to SCD Drn wl87,190

82 68990-2"-BD Atm/120 SF P1 Area Drn to SCD Drn N162

83 69321-3"-BD 70/120 Misc Waste Cond Fltr to NfHU R W190

14 69322-3"-E 70/120 Misc Maste cond fltr to M4HU R *162,163,187,188,198
15 71120-2"-BD 135/100 Boric Acid Pilter to HHSr M162,i'63,190,198

'' 77050-3"-HE 90/95 O'N HEX to miller *162,163
'' 77060-3"-BE 85/125 Chiller to COT Pp Suction n162,163

;

'' 77181-3"-BE Atm/Anb milled Wtr Stg R PS7 to Drain *162

| '' 77220-2-1/2"-HE 49/55 Child Wtr Pp to Child Wtr Sply M162

8 77123-2-1/2"-HE 35/55 Chilled Wtr to Chilled Wtr Stg 'De162
, 81580-6"-BC 1/130 Trim ID Resv vapor Extr to Demst hl88,18721

1

22 81691-6"-BC 0/130 Demister Vent wl87
23 81780-4"-BC 0/130 Demister vent a-187

| 2* 81782-4"-BC 0/130 Demister Vent el87
as 83780-4"-BC 0/130 Gen Brg Drn Vapor Extractor Vent W162

28 85020-24"-HE2 40/100 Gen H2 Clr to Cire Wtr Intake Cn] *188
27 87420-4"-BC 0/130 FP Turbine ID Extr A to Demst wl87,188
8 87421-4"-BC 0/130 FP Turbine ID Extr B to Demis wl87,188
as * 88680-22"-EE Atm/750 DG A Exhaust to Atm kl62,163 .

.

" * 88681-22"-EE Atm/750 DG B Exhaust to Atm W162,163
3' 88682-24"-HE Atm/Anb DG Air A Intake Fltr & Sincr A +163

' ** 88683-24"-BE Atm/Anb DG Air B Intake Fltr & Slner B wl63
3'

88820-2"-BC 35/100 Diesel K Pp to DG FO Day R *163
*

88820 -2-1/2"-BC 35/100 Diesel FO Pp to DG FO Day R A wl88 ,

" '

88823-2"-BC 35/100 Diesel PO Pp to DG FO Day R B *163
' " 88823-2-1/2"-BC 35/100 Diesel PO Pp to DG FO Day R B 4188

_
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[r CALCULATION CHEET ' Appso mv.L
CALC NO

9-SIGNATURE DATE 4**"'
CHECKED 7 ATE,.

rneuECT bek- Su- M4 I im 4 c, % .,, uo,

bM b db Chdad DMMM $SHEET 7 OFsuaJECT SHEETS

i MODERATE EN CRCP/ PtP W C,
2 Oper. Piping
a r.ine m. pn n ,-rirtiem Dua. m.

4 ,

s 88825-2-1/2"-HC 35/100 Dimaal F0 Pp to Aux Bir F0 Pp M-188

s 88829-1-1/2"-HC 35/100 Diesel FO Pp to DG FO Day R M-163 [
I 7 '88830-1-1/2"-E 1/100 Diesel F0 Pp to DG FO Day R M 163 [

s 88920-1-1/2"-HE 250/Anb DG Mtr Drvn Cenp A to DG M-163

s 88921-1-1/2"-HE 250/Anb DG E Camp A to Air St Rec A M-163

no 88922-1-1/2"-BE '250/Anb DG E Coup A to Air St Rec B m-163

11 88923-1-1/2"-HE 250/Anb DG E Coup A to Air St Rec C M-163

12 88924-1-1/2"-HE 250/Anb AC Ccap B to DG B M-163

i n 88925-1-V2"-BE 250/Anb AC Coup B to Receiver G M-163

18 88926-1-1/2"-HE 250/Anb AC Coup B to Receiver H M 163
*

is 88927-1-1/2"-HE 250/Anb AC Coup B to Receiver I *163
is 88928-1-1/2"-BE AtnVAnb DG Crankcase Drain M-163
" 88931-1-1/2"-HE Ata/Anb DG B Crankcase Drain m163
is 89120-1-1/2*-HE 250/Anb DG Mtr/Eng Drvn Air St to DG +163
is 89121-1-1/2*-HE 250/Anb DG Mtr/Eng Drvn Cong A to Rec E M-163

zo 89122-1-1/2*-HE 250/Aub DG Mtr/Eng Drvn Coup A to Rec D M163 |,.

| 21 89123-1-1/2"-BE 250/Anb DG Mtr/Eng Drvn Cany A to Rec F m-163

m 89124-1-1/2"-HE 250/Anb DG ACEDC Mtr Drvn Coup Crosstic W163
m 89125-1-1/2"-HE 250/Anb DG DC Mtr Devn Coup B to DG B M163
m 89126-1-1/2"-HE 250/Anb DG AC Mtr Drvn Coup B to Rec J M-163

m 89127-1-1/2"-HE 250/Anb DG AC Mtr Devn Ccup B to Rec K m163
'm 89128-1-1/2"-HE 250/Anb DG AC Mtr Drvn Caig B to Rec L M-163

2r 89129-1-1/2"-EE 250/Anb DC & AC Crosstie to DG M-163 :

as 89390-2"-HC Ata/Aab DG FO Day R to Diesel F0 Stg R M163
%

as 89391-2"-HC AtnVAub DG FO Day R A to Del F0 Stg R M163
,

.

~

so 89394-2"-HC Ata/Anb DG FO Day R Vent M-162,163
31 89395-2"-HC Ata/Anb DG FO Day R Vent M162,163

'

L ' M 90528-1-1/2"-BE 100/Anb SVC Air to Reactor Yd Area M-188,190
90531-2"-HE 100/Aab SYC Air to Aux Bldg M-162,16333

*
90536-2"-HE 100/Anb SUC Air to Radwaste M 162,163,190

,j 90536-3"-BE 100/Anb SVC Air to Radwaste Area
_

A188,190
* '

j m
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CAL.CULATION CHEET Avewon s-
.

CALC.NO

Ob C b*- % DATE *'14 O CHECKEEP- DATE |SIGNATURE '

PROJECT kaub Se M4 | I ~ DDOJOB NO.

SUBJECT Aux Cu) h de. w afA . b a. e ed M ea h t SHEET E OF S SHEETS

i MODERATE ENERCa'/ PiPib1C
2 Oper. Piping
3 T ine 1b. P/P near ridicm Dwo. No.

( M /*F)-

,

s 91528-1-1/2"-BE2 95/Amb Instr Air to Aux Bldg M-188,190,162,163

fs 91528-2"-BE2 95/Anb Instr Air to Aux Bldg m-188,190

7 92080-3"-HE 0/Anb Generator H2 Vent to Atm *187,162
s 92520-2"-BE 50/Anb N2 to Reactor Bldg 15162,163,188,190

8 92525-2"-HE 2/Anb N2 to 'R1rbine Area M162
io 96522-6"-10 25/Amb Domin Area Sung Pp to SRP M-162,163

is 96720-4"-EE4 25/Anb Acid Waste Sung Pp to SRP k162 !
12 98127-2"-HE2 120/Anb Sec Wt:r to Reactor Yd M-188,190 ,

u 98160-3"-HE2 120/Amb SYC Ntr Fitr to B/D R mi88
18 98220-3"-HE2 120/Anb Dames Wtr C12 Cntct R to Aux B1 Mi62,163,1R7,188,190.

is 98221-2-1/2"-HE 120/Anb Domes Wtr Cl2 Cntet R to Adm B1 M-188|
' 18 98300-6"-10 10/Amb 79fBU R to 30fBU R Pp *198

" 98320-4"-ID 80/Amb 199H0 R Pp to Radwst Demin Edr M-198,162,163,190
is 98397-3"-ID 80/Amb IGfBU R Pp to SF St Pool M162
is 98399-2"-flD 80/Amb 79fBU R Pp to BNST m-198

ao 98823-2"-101 120/Amb PB Domin to Lab & Sanple Snks M-162,163

ri 99380-4"-ID 10/Anb 79fBU Tank Drain M198
2 99520-4"-ID 120/Anb PE Domin to 19f90 R M-188,187,190,198
23 99622-8"-HEl 125/Anb Fire Icop Line to Aux B19 TD M-162,163,188,190,198
88 * 99820-4"-e 300/0 002 """'hr m-187,188,190
as

35

* Line operates less than 2% of the the &lring nornal plant conditions.r,

** Based on engineering j h d., pressure is too low for credible missile ejection. !,

~,
..

31 ..

32

'
33

34 -

} 35
.

.

l . . - . _ . . . _ _ _ . _ . . . . _ __. __.. ____ _ .... . . __ _, __ _ . . _ . . . . m .~ .m .. _ ___ _._..___,__,_._m_._
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L' CALCULATION CHEET *

CALC,NO-

kATESIGNATURE - DATE 4* * M CHECKEQ-
~ ~'*

k h b b to l I! bMOPROJECT JOB NO.

but M h "bbhd Nh4 SHEET 9 OF 9 SHEETSSUBJECT
,

1

2

3 NEEME

4

5 B/D Blowdown

s BOC Bearing Oil Cooler
7 54Sf Borated h ter Storage Tank

C e :nt Cooling Watera CCN r

s CRD Cbntrol Rod Drive
10 CREM Control Bod Drive Mechanism
n CST Cbndensate Storage Tank ,
2 CN Cboling Water

83 DG Diesel Generator
14 DER Decay Beat Removal ~

15 MB Mixed Bed
,

is 10 Motor Driven
17 )54E l' liar'allaneous mste Evaporator r

is 1998 0 184ar a11aneous Water Bold-Op Tank
l

is PEOf Itaclear Service Cooling Water
20 NSRN lticlear Service Raw Water
21 Pp Pung

22 RB Reactor Building
23 RCP Reactor Coolant Pung
24 ScD Su pping c k Decon ,

| 25 SP Spent Puel !

| as SRT Spent Regenerant Tank
,

,, ,

!
2a '

~

~

.

31

32

33

34

-
3, ,

f

; 38 -

' _ _ . _ . , . , ,, ._ , , . . . . . , , ,
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APPENDIX 3: ELECTRICAL EQUIPMENT
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CALCULATION CHEET . APP * d 3
CALC NO

DATE. 4 us - M ~ ~'

88GNATURE u ^ CHECKED DATE

*C SE #0 i
,

PRWECT. ~

JOS NO-
.

g ,h gu) Mua( 0. . G,_au .-to d he thI SHEET l Op IO SHEETS

'
s

2 Eg p,,C7"RICA L 6QIJi P MS.R
3 _

a a.. m
4 EieutPwest. CA6L.E Sc.wo4. wig mc. Ciecuit b

5 CAom "To CA&l.fm No. ViMm R AM O. QA Q Ms.

e P-sis S 46 to P sit i4i 6io i 4 s t,;

7
'

e F.gnB 64a.<sne d4 410 911 0-lib h til 4 L - M c. 17.6 %
" "

; s w73 4 ttt 91. M c. i164

to u7 Sqli g13gpA N 13 9'2. i tit 41 - Ca 6 E-%41-41 11 %i

11 c7aFPA sicp-A u 73 FP A tit W.1- PD F - g 47 2.1 12.% o -

12 sicp.A %5tp sicA.A ili a 1- F6 t240
13 y4tp st A i7.6 Ybtp 17. t A l'2.; A s-g o7 -2.5 1 % ~7 4

14 -

|

| 1s u73474 u1JFP6 473414 1l1 9 1 - CvJ E 3 41 3's t *2.io t
*'' 4~) J C P 6 sicP-6 H1apPB t t i % 1 - CD E - M7 --%1 ti to7-

7 sinP -6 %%i N sic P- 8 i t i H 2. - 5 6 it to i
to Kai w s 7. 6 i2 % xai W t '2-t e it s A E -%o7- 15 t%o*

se

a P- s1% hab- sie i u t. p- alb t2.le %1 (Mow c.i A% iE )
t 21
!

a p-giq t4Aog p-g gq g 41 aci, tagg

a

! se P-B19 8 ca.v,b 4pn ,l.my g;3oit p.3t9 & en ui- ub 57.*> a
; . .

a
I gi397g p 319 LL+v. its u t - H b t26 a

" 47391% 4*1J N P A u73Att n I u t - CQ
' G-%41-g*2. gl% 1

8 W13GPA siFP-A n13rpA sti u i- Fik e-sa'l 31 stSc
a

# 4134'2.6 973996 4734'15 iit M L - F4 e 4 41 -41- i'2.42 -

" 4139P6 step-8 w7JgP6 lit 4 1 - F E. E- %41 5 L 11L I
21

IE)9'bl9 N Ga b $7 C.5 4"I 9-319 17.7.C 641 (MO4 Ct A%'m :

34

"
4 RaSere.we.e. C.iveu'i-| % loca.4to'rt , da.M i-7.%- b4-,

t! ", b. RJue.us Gre.vi+ Sc.t.edole , Ro. tie o , da.kd '4 Lie- BS
,

*

j' + (ivwi+ 5c.hedule Rw. 394 d.Ad 4 -(, - b4.
_ _
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,c CALCULATION CHEET A p p de'v.'3
'

CALC NO

O' N *N'NDATE 4-16-1 4 CHECKED DATEj. , SIGNATURE

h eb % Udd l lus4 oso - |,RoaECT .
SUBJECT b4 M b b " 00* b 8 * d d 59 b f SHEET 1- OF |0 SHEETS

\

1
i o

2 Et.E.CTRICA 1 E Q Oi P M E. R
| 3
'

* "
c co., sci4 em CAS E w w , , , ,u,

e CSom To CAS4.E No. StMatAM hle. CA M No.

s S F V -2 o's71 $ 1 6'tw o wv-s e 4 17 i m 6 un o E 547
"

7 it t 6 it,oE t3 1
s

e 6CV -lob 1% sia 12/2. 559-1o578 m i A 111 A 61to
'' "

se 11. I A til A )~6 7 4.,

si -

12 F4 -1o517 u 1 r7% 7 c 4 -7.oB 2. 7 t I i p ?.oS Bd l'W
I

s pia 7g, g 4s oe> o o p i 3 111 3 I t c ies6 66 E- M1 - to 1%|

| 14 .

to g4 - 1er,g 7 udT col F9-tc511 i T 1. LA lobl 6 (neu Ct A% IED
'

m .

17 gy .qo617 A g1y)g1 pg. go g1-}A iT i f.lo; 6C g.g 4 3 1 1%t.
to

to CV - ic61.S W 1313% cV-2o61b ITIClo4Ab 136

1%:s 9i31bb d4SD A 6 4 731SB 111 C '106 A6 E-341-1]
21

22 pi-1051% M4rCO1 F.4-lo62% II 2GIOb1A (No4 Ct Asq 16)
|
i 23
| - ..

m F9-2ostb A u"10 7 3 b F4-lo61 t A 1 I 1 G1o 5 AC G -%41 -19 t%j

a

as pv -% obol %5f 4 30%on OV -%obot i T. t So'b D 1.t4 5

iT iT sod N ll#5IF ' "

" "m t1 ! T Sob Y- lto6

8 F V - % O b b t L.'ivw it S uli le. b attGV-%eton FV 3Obot L.i l I t T'ho% L- 2(a k _
# F4 %obot- Selewo'.d FV-go goi s.t. ITiT Sob m 1bto

.

" '

" MbSEV AObC4 M4SD60 uh%FV '6ctcA I I i T 'Ao b C. llo i ;

* ' "
it iThob 6 1Ce 9

"8 "
iI iT Sob % ~2.u 4

m

" t. Raser M e Civeui+ by Loca.4to'ri , da.U t-2.;- b 4-
b. Refue.us. CMrcu'i+ sc.w doit , R e v . tie o , d a. W 1 '4 - 11. - B 3" '

d .

o .. ~ . _ __.. _ _ _ _ _ .. _ _ _ _ _ _ _ - _ _ _ _ _ r . _ . _ .
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CALCULATION SHEET APPetdN 3
cal.C.NQ'

U~ D N bM' d'b ~
t * DATESIGNATURE CHECKED DATE

b bo b 0M -

PROJECT JOB NO=

AUV AD b (1"J:A a ls.d b .i M 4 fO SHEETS
~

SHEET 3 0,SUBJECT
,

1
,

2 Et E.C 1 ECA t EQt) P MEi.MT
3

a.. a.. s
CA61.E wg4 g), ,, y c, c,ce,, g* Eeut9wc>rr

s cRom To CAai.E- Mo. 'Dt Alatam hio. DA 6E: Mo.

s 54- SISS6 t.s t u4 c. B A R. u cv -% tb55 61 t16 e SIS 61 ' 7 $ $ $';' M 2r.,'OAN2sn

7 f. S7. Gi-St%56 f51. 19 % D A I D Al fc
*

> ce c.

s

e u v -tc% o s 7. a s ta i u v-so% 9 i u s A. m t 6 ;b

"
to L 2. t A. WLA 5% Bl

it

12 LJ V - t o % s 2 6 tS'? uv - 2o59 6 : M toi%7 6 540

is 11 i 6 131 A 13 S 9" "

| 14 -

.

is :-N -Sibito um aobl. 49-31S26 imii5 tG 9 C 546
*

'' " "
(M i 6154 D g 4y

" " "- it.t sis 9 C t % q ._

aa
is iti6 15a D is o l.

4

" 413 o"5"L 616169 9 13 o %'t iM 16 ts q 61 ( 6-341' 5** 946
M E.-Soc.gt igo ," il to iS9 6

4

1 21 itt6154 A J ( G-105 -% C i a, .

22

23 44,3 t%21 $1 Aioo gv. 3 g 1. 7 i ha 1 A IO b 6 51%c

' " "
24 iMtalobC 6 '''>

'

\11Aloga t h 7 'L25 "

" "2s t'2.1 A te% 6 t% %
21

as C T - Sibot cT-sttet w a s c.s ilic%itet G-87.b -14 1%9

2s __

38 OT - St%co c-r st s e l 44ScA iii p %it At E-31% -11 1% b -.
31
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#.' I. PURPOSE AND SCOPE
'

This design criteria provides the guidance, scope of analysis, analysis
,

criteria and methodology for the protection of Auxiliary Feedwater System
_.

(APWS) components located outside containment building from the effects

of postulated internau y generated missiles.

The evaluation of the AINS components (Electrical, Mechanical and

Instrumentation / Controls) against the effects of internauy generated

aissiles is limited to those components which fall into one of the*

fonowing categories.

Existing components;.

.

Proposed components for which installation drawings have been.

released for construction.

The evaluation does not consider those components that are in the

p1maning stages, for which instaustion drawings have not been released

for construction. However, evaluation shall be performed for these

components whenever instanation drawings become available for review.

II. . MISSILE DESIGN CRITERIA *

A. Definitions

1. Missiles:
.

A missile shan be defined as a mass which has kinetic energy and

is unrestrained.

2. Essential Components ( A=414=ry Feedwater System):

Essential components shall be identified as those which are a

part of the AFWS and are required to mitigste the consequences of

the accident, prevent a significant udontroned release of

, . -

* = =

ee

-1-

h --. - ..- . . . . . . . , . . . -- , , . .
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.

:. .
radictica, er placo ths plant in a ccid shui:down etuditica.

,

These essential AFWS components shall include electrical

controls, and mechanical items. A schematic of the AFWS is shown
.

in Figure 1.

3. High Energy Fluid Systems:

High energy fluid systems shall include those pressurized systems

or portions thereof in which the normal operating temperature

exceeds 200 F or the normal operating pressure exceeds 275 psig

for more than two percent of the time it operates during normal

plant conditions. For the purposes of the missile analysis,-

portions of the AFWS, which are not pressurized during normal

plant conditions, are excluded from the high energy system

criteria.

4. Normal Plant Conditions:

Normal plant conditions include reactor startup, operation at
.

power, hot standby, or reactor cooldown to cold shutdown
.

condition.
.

-

,
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,' - I II. B. GENERAL
'

* '

.

The basic philosophy of missile protection is to assure that one

train of the AWS will always be free of damage (i.e. operable) froa
_

the effects of any postulated internally generated missile sources

located outside containment building. The purpose of this is to

ensure that one train of the AFWS will always be available in any

,
emergency situation to remove reactor decay heat and provide for the

cooldown of the Reactor Coolant System to within the temperature and

pressure limits at which the Decay Heat System can be placed in

operation.

This assurance shall be provided by analyzing the effects of

postulated internally generated missiles on AFWS components located

outside the containment bai W ==. If the analysis indicates damage

to components of both APWS trains from a single postulated missile

source, additional measures shall be taken to protect the components
.

of at least one train from postulated missile hasards.

Only sources listed below shall be considered as credible 41ss11e

sources:

1. Rotating machinery which operates during normal plant conditions.-

2. High energy fluid system components including:

a. Yalve bonnets and stems except as excluded below in Item II.C.

b. Temperature instrument walls and thimbles.

c. Pressure instruments and connections.

d. Welded dead-end flanges and caps.*

e .- Vents, drains and test connections.*
__

f. Compressed gas storage system components.*

* - Only if failure of aingle circumferential weld would'cause ejeetion. ~.~ .

-
.

W W
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k C. EXC1USIONS' ' -

.

1. Externally generated missiles such as those due to tornado winds

are dealt with in Volume I of the Updated Safety Analysis
.

Report, Section 1.3.2, and are not considered as part of this

criteria document. Only missiles generated internally as a

result of equipment failure are considered.

2. Analysis of turbine missiles is not included in these criteria.

Turbine missiles are described in Volume VIII of Updated Safety,

.

Inalysis Report, Appendiz 3C.

3. Equipment which utilizes more than one retention feature in its

,

design is not considered as capable of generating missiles,

s. Pressure seal bonnet-type valves of ANSI B16.5, 900 psig

rating and above, constructed in accordance with ASME Boiler

and Pressure Vessel Code, Section III , have a retaining

ring and yoke. Because of this dual retention feature and

because of the highly conservative design of the retaining

rings, pressure seal bonnets are not considered credible

missiles.

b. For valves with bolted bonnets, the bonnet-to-body bolting

material limiting stresses and flange design set forth in the

ASME Boiler and Pressure Vessel Code, Section III , prevent

the valve bonnet from becoming a missile. The likelihood of

complete severance of all bolts simultaneously is very remote

with the result that bolted valve bonnets need not be

considered as credible missiles.

1- Or equivalent Nuclear Pump and Valve Code to which existing equipment -

'

were designed and constructed.
'
,

-$-
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' '' *
c. Yalva stems with brekeesta or cir, solenoid or motor-op: rated

valve stems utilize more than one retention feature and,

therefore, are not considered a missile source.

.

-

d. Components of high energy fluid piping with a nominal

diameter of 1" or smaller have only a small amount of energy

and are not considered as potential destructive missiles.

e. Valve body bypass lines with 1" or smaller valves are not

considered as potential destructive missiles since the lines

are attached to the valve body at both ends which meets the

double retention feature criteria. The bypass valves,

themselves are excluded based on size criteria per Item d

above.

f. Instrument connections with integral tubing for pressure

differential transmitters or flow elements are not considered

as potential missile sources since the tubing will restrain

the ejected component from becoming a free missile.

4. Nuts, bolts, studs, and combinations of nuts with bolt's or studs

have only a saali amount of energy and are not considered as

potential destructive missiles.

5. 1his document does not consider pressure vessels and heat

exchangers, as being capable of failure (producing missiles by

fragmentation of the vessel casing).

6. Normally closed gate valves are not considered as potential

missile sources.

7. Secondary missiles are excluded from the scope of this design

criteria.

- ~

*
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- III. GENERAL MISSILE PROTECTION DESIGN CRITERIA .

Where analysis indicates that internally generated missiles cannot be

contained locally, the following protective measures shall be considered
_

in order of preference listed below.

A. Where a critical target and missile source share a common area,

efforts shall be made to provide adequate physical separation by

relocating or reoriencing either the target or the missile.

B. Ihe use of non-destructive avamination and calibration of high energy

equipment to reduce the probability of missile occurrence to a level

where consideration of damage is unnecessary (PRA).

C. Damage to one train of the AFWS is permitted from a potential missile

source originating from another system. This is an exception to the

Single Active Failure Criteria of SRP.3.5.1.1 (Ref. V1.J).

Protection shall be provided if components in both trains could get

damaged from a single potential missile originating from another
7 .

system.

D. Where physical separation is not feasible, structural wall's or .

specially erected barriers shall be used as protective devices .

IV. ANALYSIS CRITERIA

A. The missile analysis shall identify potential missile sources by

reviewing high energy sources and rotating nachinery.
,

B. Determination of missile characteristics (mass, velocity, geometry,

trajectory and deformation characteristics) shall be made on a
,

case-by-case basis, based on most probable point of failure. The

direction of travel for missiles shall be in the direction of the

applied force. For rotating anchinary, targets are only :onsidered
i
'

if they are within the plane of rotation. - -

.

i

4 -7_
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* * *
C. Tha kin tic cnargy of the also11a shall b2 datormin:d in ordsr to

calculate the ability of the missile to perforate the enclosure or'

restraining device and reach the target, or to penetrate concrete
_

walls to a depth sufficient to cause spalling. This calculation

shall account for any physicr object which may separate the target

and source. Missiles which are physically remote from the target

need not be given further consideration. Methods for determination

of depth of penetration, perfora' tion, spalling, and residual velocity

shall be those of BC-TOP-9A. If it is identified that barriers are

required, the design of barriers for missile impact shall be

performed in accordance with Civil Design Guide C2.45.

V. ANALYSIS TECHNIGTES

The missile analysis for the Auxiliary Feedwater System will be conducted

as follows:

A. The first step in the missile review is the identification of all the
.

safety-related equipment including pumps, valves, tanks, piping,--

instrument, instrument sensing lines and electrical cables' associated

with the Auril f ary Feedwater System. This can be accomplished by

using the piping and instrumentation diagrams, logic diagrams and

elementary drawings. Once all the safety-related components

associated with the AFWS are identified, their physical location-can

be determined by using the piping area drawings, equipment location

drawings, conduit and tray drawings, and any other applicable

-drawings.

*

.,
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-8-

.

W:



- - - , . _ - _ . . . .- .. . _. .

,

-

' ^ '
B. h second stop in ths elccilo rr. view is tho identificctica of thoco

:

areas outside containment building, where missiles from one single j
-

\

source can damage components of both trains of the AFWS

sinultaneously.
l
''

C. If the potential missiles identified in Step B above cannot be

excluded based on the criteria outlined in Section II.C, then

determine if the essential targets are located within the direction

of these missiles. If there are no targets, then the missile
1

analysis is complete and no protection is required. If essential

targets belonging to both trains of AFWS are located within the

direction of these missiles, then calculate the kinetic energy, depth

of penetration, perforation thickness, spalling and residual velocity

! utili=ing the formulas provided in BC-TOP-9A.

D. If the a talysis based on the calculations performed in Step C

indicates damage to components of both train slaultaneously, then
.

i protection shall be provided for components of at least one train in
i

accordance with the steps outlined in Section III of this design-

t'

criteria.

E. Deviations from this procedure to reduce unnecessary work are

acceptable as long as the basic philosophy of protection is not

violated as described in paragraph II.B of this design criteria.

.

$

i
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SACRAMENTO MUNICIPAL UTILITV DISTRICT C 6201 S Street. Box 15830, Sacramento, Califomia 95813; (916) 452 3211

RJR 83-733

November 7,1983

DIRECTOR OF NUCLEAR REACTOR REGULATICN
ATTENTION JCHN F STOLZ CHIEF
OPERATING REACTOR BRANCH IV
U S NUCLEAR REGULATORY CCMMISSION
WASHINGTON D C 20555

DOCKET 50-312
RANCHO SECO NUCLEAR GENERATING STATION
UNIT N0 1
AUXILIARY FEEDWATER SYSTEM UPGRADE REVIEW - HUREG 0737 ITEM II.E.1.1

The Sacramento Municipal Utility District has reviewed your letter of
*

September 26, 1983 which provided a status of your evaluation of the Rancho
Seco Auxiliary Feedwater System (AFWS) Upgrade. You stated that our positien
regarding the protection of the AFWS from internally generated missiles was
not acceptable. This letter is to inform you of our desire to appeal your
decision.

The requirements of the TMI action plan, HUREG 0737, Items II.E.1.1 and 2 have
been corrpleted. In particular, the auxiliary feedwater system now meets the

| automatic initiation and flow indication requirements of I tem II .E.1.2. The'

District's decision to upgrade the auxiliary feedwater system with the
addition of an Emergency Feedwater Initiation ar.d Control (EFIC) system was
beyond the scope of this document. The Class I control system is intended to
prevent reactor system overcooling transients and steam generator overfill.
We object to the sta f f's provison that the upgraded system be protected
against the affects of internally generated missiles in accordance with the
guidelines of Standard Review Plan Sections 3.5.1.1 and 3.5.1.2. We therefore
wish to appeal to NRR management in accordance with the Commission's policy
statement in the Federal Register dated Wednesday, September 28,1983, page
44173, since we feel this is a backfitting requirement. An internally
generated missile study has never been perforrned for the Rancho Seco Nuclear
Generating Station.

_w.24cce;; 5 6512 7 j/
nm..e
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John F Stolz -2- November 7, 1983

We did comit, however, on June 3,1983, to address this issue by a walkdown
of the auxiliary feedwater system to identify any components which due to
their location or proximity of one component to the other could be susceptible
to a single internally generated missile. At such locations, we also
comitted to provide missile protection. We feel this action is adequate even
though it is not in accordance with current guidelines.

We will remain in contact with our Project Manager, Sydr]ey Miner, to determine
the scheduling for the proper actions in this appeal process. At this time,
we have requested a quotation from Bechtel Corporation for the performance of
an internally generated missile study. This information will provide input to
a cost benefit analysis, however, the cost of missile protection will remain
an unknown since we do not-intend to actually perform the study. If we can
provide any further information at this time, please advise.

m
/ -

kN \ m
R. J. Rodrigue'z
Executive Director, Nucle

.
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% UNITED STATES.

. [ $ c[,1 j NUCLEAR REGUL ATORY COMMISSION -

" f , ' %* ,:54 /# ASH 1' JCT CN. D C. *,5 55
*

. u.1/ 5:
'

1 f September 25, 1983
....-

Oceket No. 50-312

Mr. Ronald J. Rodriguec
Executive' Director, Nuclear

~

Sacramento Municipal Utility District
6201 S Street
Post Office Box 15830
Sacramento, California 95813

Dear Mr. Rodriguez:
'

. SUBJECT: RANCHO SEC0 - STATUS OF THE AUXILIARY FEEDWATER (AFWS)
UPGRADE REVIEW (NUREG-0737 ITEM II.E.1.1)

8y letter dated April 7,1983, we provided ycu with status recort of
our evaluation of the Rancho Seco upgrade AFWS. In our-letter we stated *

- that three open items remain where we require additicnal information to
ecmplete cur review. These were: (1) protection of the AFWS frem .
internal missiles; (2) additional proteclion for the condensate storage
tank; and (3) pipe break analysis for all AFWS ccmponents including
-existing ccmponents. By 1etters, dated May 2,1983, June 3,1983, and
-June 21, 1983, you'provided additional information regrading these items.
'We have completed our review of the information and the results of the
review are provided in the enclosed Safety Evaluation Report (SER).

As outlined in the SER we have concludei that you have satisfied cur -
recuirements fo.r items (2) and (3) above and we, therefore, onsider.
these items ccepleted. For item (1) protection of the AFWS fecm interral

Emissiles you proposed evaluating the effects of internal missiles and-
will provide missile protection where-a single missile could incapacitate

~

both AFWS trains. This is not acceptable to us. Our positien is-that
the effects of missiles should not adversely ' affect the AFWS ' unction
censidering a single active failure. Therefore,- within 30 ca/s of
receipt of this letter, please provide in writing a c0nnitrent that,

you will meet the staff's position.
_

3^
- As discussed with Mr. Bob Dieterick of your staff, NRR precedures provide
an opportunity for an apceal by a licensee to NRR management when.:he
staff imposes new recuirements on a licensee (backfit) ano'the licensee

- ' objects-to'the position. Since our internal missile position is a potential
backfit recuirement for Rancho Seco, you may wish to a;cea Our posit'or toi
NRR management. If you cecide!!c acpeal to 'lER manacame - : have the staf#'s
oosition mcdifiec, wi:nin'30 cays ce receist of this .et:er, pisase inci:ste
in writing tnat (a) ycu object to the staf#'s positicr; 't jeu d sh : 3:ce!'
-the staff's :ositden to.NRR management .c Wave i: :: ci f* e c ; itc I:' y:';rt

orecosed redification. 5could ycu .tve Inj acci-!:9a :ves-t:cs e pec'rg
*he. staff'S OsitiCn Or *he'a: ell pr;cesi, clease':cr.*.20, 'nj 'RR :fC,*sc:
maaagee.j} y$ ;((jj g ] |
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R. Rodriguez -2-

.

'

The reporting and/or recordkeeping requirements contained in this letter ~ |
affect fewer than ten respondents, therefore, OMB clearance is not required '

under P.L. 96-511. -

t

Sincerely.

.,

Joh's F. Stolz, Chief
| 0 rating Reactors Branch #4

ivision of Licensing

Enclosure:
As stated

.

cc w/ enclosure:
See next page
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;Sacracento Municioal Utility -1- Rancho Seco, Cocket No. 5C-212Districp .

I :cc w/enclosura(s):

|Cavid S. Taplan, Secretary and- Christconer Ellisen, Esq.
General Counsel Dian Grue.:ich, Esc. '

Sacramento itunicipal Utility California Energy C: mission
District 1111 Howe Avenue

6

6201 S Street: Sacramento, California 95225
P. 0. Box 15830 '
Sacramento, California 95813~ Ms. Eleanor-Schwart:

California State Office
: Sacrimento County 600 Pennsylvania Avenue, 5.i., Rm. 2C1

, Board of Supervisors Washington, D. C. 40002
'827 7th Street, Room 424
Sacramento,- Cali fornia 95814 Docketing and Service Secti n

Office of the Secretary
' Mr. lJohn B. Martin, Regional U.S.. Nuclear Regulato g,C mmission

Administrator Washington, D. C. 20:::

U.S. Nuclear Regulatory Ccmmission Resi$t Inspector /Rancno Seco
Region 'l c/o U. S. 71. R. C.1450 Maria Lane, Suite 210 14410 Twin Cities' Roe .Walnut Creek, California 94596 Heral<1, CA 95638. -

^ Atomic Safety and Licenfing Acceal
Board Panel

U.S. Nuclear Regulatory C:mmission, ,

Washington, D. C. _20555
~Regiona_1 Radiation F.epresentative,

. EPA.Recion IX - Alan S. Rosenthal, Chair ian
.

215 Fremont Street *

Atomic Safety and' Licensing -San Francisco, California '94111 Appeal 3 card
'U. S. Nuclear Reculat: m :::nission.Mr. . Rcoert 3. Sorsum ~

Was;iingt:n, 3. C -2055'5Babcock & Wilcox
Nuclear Power Generation Civision ~ 0r. Jcnn H. BuckSuite 220, 7910 Woodmont Avenue :

~Atenic Safety and Licensin;Bethesda, Maryland - 20814 Aopeal Scard
.U. S. huc1 ear Regulat:ry :: miss!:nThcmas Baxtar,~ Es:. Wasnineten, 3. C. 2C555Shaw, Pittman, Potts 3 Trow'oridge ~

1800 M' Street, N.W. '>

Washington, O. C. ~20036- Christine ti. '<chl
Atomic Safe:y and Lf:ensing

Acceal 5 card
U. ~ S. Nuclear Regulatory C =ission

?- Wasaington, D. C. 20553

Jose:h 3. Ward, Chief
Radici:gdca: 'ieai-h Ira :t *

; State Cecar men tf iaal . '5erv'tes
_ +jeI"['Uf:afd 712 ? Street, Office 3ui.:f ; ii

( :duncl,3.xy
w- : .sacrame ::, :alif tr :f a ;33::al.,ornia n:::
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SAFETY EVALUATICH REPORT,

RANCHO SECG - AUXILIARY FEEEWATER SYSTEM

In accordance with the requirements of Item II.E.1.1 of NUREG-0550, "NRC

Action Plan Develcped as a Result of the TMI-2 Accident," and NUREG-0727,
'" Clarification of TMI Action Pian Raquirements," the Licensee is required t::

-(1) Perform a simplified auxiliary feedwater (A?d) system reliamility analy-
sis that uses event-tree and fault-tree logic technicues to determine the
pctential for AFW system failure under various loss-cf-main feedwater-
transient conditions. Particular emphasis is given to determine potential
failures that could result frca human errors, comm:n,:auses, single point
vulnerabilities and test and maintenance outages.

(2) Perform a deterministic review of the AFW system using the acceptance

criteria of Standard Review Plan 5ection 10.4.9 anc associated Branch
Technical Position A53 10-1 as principal guidance; and

(3) Reevaluate the AFJ system ficw rate design bases and criteria.

Cur evaluation of the Rancho Seco auxiliary feecwater systam (AF45) against
the requirements of Item II.E.1.1 is : resented in t.o par s. Part I is Our
evaluation of the proposed AFW5 upgrade desi;n agains :ne :riteria of :r.e
Standard Review Plan. Part II is our evaluatien of the (1) AFWS against the
criteria developed after the Three Mile Island Unit 2 a:cident and enume-sted
in NUREG-0611 and NUREG-0635, (2) the ifcensee's reliabili:y. analyses, anc (3)-

Lthe licensee's reevaluation of tae cesign basis for the AFW5 flow requirements.
i - Cur evaluatien f tne immedia:e acticas requirec by .ne :--issi:n shute:wn

*

order of May 7, ?_979 was crovided ir a Safety Eva uatf:- Ra;:r ,Pi:P Ei

.ransmittec *. ~tne licensee :y l etter :a .ac- June 27, _379. 1::nin; in :u-
-

E :ur en; ev'a, has es f :id in a :ra.;e :: :na ::.9c u':na ax:rrita: 'e ;re
.

..

.
--

v___m__ _ _ _ . _ - - - . - - - - ' - - " ' - ^ - " ' - -
, , _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ - - - _ - - - - - - - - - - - - - - ^ ^ ^ - - - - - ' - ' - - - - ' ' ' ' - - ~ ~ ~ ~ !
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: 5. General Design Criterion 44, " Cooling Weter," to assure:
.

~ The capability to transfer heat' leads fr:m the rea::cr systema.
!

'to a heat sink under both normal c;eratir.g and accident
i conditions.
.

b. . Redundancy of c0mponents so that uncer ac:fdent conditi:ns the
safety function can be performed assuming a single active
component failure. (This may be coincident with the less of
offsite power for certain events.)

The capability to isolate c:mponents, suosystems, or piping ifc.

required so that the system safety function will be maintained.

5. General Design Criterion 45, " Inspection of Cooling Water System,"'

as related to design provisions _made to permit periodic ins,ervice
inspection of system components and equipment.

7. General Design Criterion 46, " Testing of Cooling Water System," as
related to. design provisions made to permit appropriate functional
testing of the system and cceponents t: assure structural integrf y
and leak-tightness, cperability and performance of active ::mpenents,
and capab'ility of the integrated system to function as intended <

'during normal, shutdown, and accident conditi:ns.

5. Regulatory Guice 1.25, " Quality Group 1Classificati:n and 5tandarcs

:for Water , Steam- and Radicactive Waste Containing Components for
Nuclear P wer Plants," as related to the quality group classifica-
. tion of system components.

P
n.

5. Aegulatory Guide 1.29, " Seismic Design Classif t:ation," as reia:ec
j to seismic design classification of system. ::m::ner. 3.

>

v
j- 12. Regulat:ry Gui:e 1.52, "Manua: r':is:':r '

r :e::i'.e 2::': 3," 11:\
j related to :esign pr: visions.ma:e 'f:e manual initiati:, :f es:r
+
9 prc:e:-tve a::i:n.

T.
_ _ - _ -._ - - - '
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initiation'and control. One AFAS train is servec by pump P-313, a cc .bi-,

@
''

nation turbine-driven / motor-criven pump with both tne turo!ne and electric
'

$. motor on a c:mmon shaft. Either motive source can crive the puso at itsb
rated capacity of 540 gpm at 1150 psig with a nor .a1 recirculation flew
of.60 gpm. The turbine driver is used as the primary cotive source for
this pump-and is automatically initiated. The mot:r driver can only be
manually initiated. The pump serving the other train, peep P-319,.is a.

motor-driven pump which has, the same rated capacity and recirculati:n
flow as pump P-313. Pump P-319 is automatically initiated and automa.i-

-cally loaded on the emergency bus. The discharge lines from the pumps
are.ctsss-connected by a full-flow line containing two normally-open

"
: motor operated valves in. series. This cross-connect permits either pt.mp.
to feed either or both steam generators. The primary water source for

.
1both AFW trains is .the seismic Category I condensate storage tank.-

Alternative AFWS suction sources are available from the on-site reservoir
~

and the Folsem' South Canal. Piping from these alternative sources enters-
the cross-connect.in the suction piping between locked closed manual
valves. -The alternative source is fed by transfer pumps from the Folsom -

South Canal or by gravity flow from the reservoir.
.

'

Rancho Seco is a one unit' site, therefore General Cesign Criterion 5 is
not. applicable.

1. We have reviewed the licensee's submittals listed above in order to
.. verify the acceptability of the AFWS design with respect to its
classification and cperating characteristics.

a. There is not. sufficient information availacle to ensure that- "

;the AFWS will meet all the current' guidelines for the various
functions of the syster.. Specifically, the licensee has not,

verified that the proposed upgradec AFWS -ili :e protected,

!'

against the effects of internally genera.e: 7.issiles is a::ord-
p ance witn the ;uideli.es of Stancarc ?.evie ?lan Se: ices 2.~..'.'.y

.
.

Therefore *e :annet ::nc*;:e':na: the 1.F ,5 ee.!Tand 3.5.1.2.

Lall: tne minis r: :erf:r ance recuirements c' 3ener:1 :esi;n~g

h _-_ - - - -- - ---I--------- - ----

'
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ANSI B311.1 criteria with the exception Of the AFWS ::nteirman-
'

penetrations which were designed to ANSI 331.7 Class 2 criteria.
-

These are the criteria that were in effect at the time the
- existing Rancho Seco AFWS was designed and tney pre-date the

ASME codes specified in Regulatory Guide 1.25. Hewever, the
essential design critaria of the ANSI E21.1 and 321.7 Class 2
codes are basically the same as current casign criteria.
Therefore, we conclude that the AFWS, as upgraded, meets the

requirements of General Design Criterion 2 and the guidelines
of Regulatory Guide 1.29 and meets the essential features of
Regulatory Guide 1.25 and is, therefore, a::epta:1e.

d. Provisions for AFWS testing and inspection are included in the
' design. Each AFW pump is equipped with a full flew re:ircula-

tion line to the condensers which.can be used f:r-periodic ~

functional testing purposes. Periodic testing of the.AFWS-

pumps and valves is identified in the plant Technical.Speci-
fications. In addition, plant Technical Specifications require
per.icdic inspection of all valves, including those that are
locked, sealed, or. otherwise secured in position. .Therefore,
we conclude 'that the AFWS meets the requirements of General

Design Criteria 45 and 45 with regard to design pr: visions for
inservice inspection and functional, testing.

.
2. We have . reviewed the AFWS design fo'r protection against the effe: s

of natural pnenemena, pipe breaks or cracks in flui: systers Outsi:e
containment, single system cc penent failures, icss of an ensite
motive power source, or loss of offsite power.-

1

a. . We have evaluated the: upgraded:AFWS cesign against tne require -

} .

ments of General Design Criterien 2 with resce:: to.tne struc-
'tures housing the system'e.9d the system itself bef9g :apable of'

ji withstanding tne effe:ts of eer-hcuakes. Ey le-ter :ated
'

Janua'y l', *_?!2 the licensee ver' " a'r --* 3'' 'F:5 essen-fei
! 'ece:cnents will be 10:ated either Outd:crs :r in saf smi:
1

.

ag0ry . s*.ructures Jr ei*.*,~0e 3:nerw'.se ;r ',f00c ni".9| 3
-.
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relative to turbine missile protecti:n as definec Oy the guide-
lines of Regulatory Guice 1.115, we cenclude that the upgraded
system adequately meets the requirements in effe:t at the time
of the license."

'Internallv Generated Missiles

'

By letter dated Decemoer 8, 1982, we requested the licensee t:
provide information regarding the protection afforded the AFWS

,

against the effects of internally generated missiles. At a

meeting on February. 9,1933, the licensee stated that an evalu-
ation of internally generated missiles had never been performed,

for the Rancho Seco AFWS. Subsequently, in a letter dated June 3,
1983, the licensee stated that protection from internally

- generated missiles will be addressed by a walkdown of the AFWS
- ~ trains to identify AFWS components and piping whien, due to their

-

location or their croximity of one train to the other and lack-

of intervening structures,,could be susceptible to a single
internally generated missile. At such 1ocations, potential
missiles will be evaluated and where a single missile could
incapacitate both AFWS trains, missile protection will be
provided. In a letter dated June 21, 1983, the licensee reiter-
ated his position that the AFWS will only be protected against
-missile sources that can damage.both recuncant AFWS trains<

simultaneously. The licensee's position is not in accorcance
- with current guidelines for internally generated missiles as
discussed in Stant..-d. Review plan Sections 3.5.1.1 anc 3.5.1.2.

- These guidelines state that the effects of missiles should be-
evaluated in conjuwetion with a single active failure. Conse-

- quently, when the :issile source is a nonsafety-relate: system,
the effect of missile i,?cact on one trein of a safety- e',ated

.

*As ciscusset in Section !!.C :f this report, the staf f is. cur en-ly : eve'::193.
= a 'culti ;113; ::siti:n re'.ative fAF'45 reli 20 t ''ty *e:uf re.rer .3 f:r 111-~

Operating eactors wai:n :ouis lead to modift:2:fc s o increase sys e?. ei!-
-

10ilt y:'Or 'anca Seco.

L!
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Tornado Missiles .
-

i

By letter dated January 1c,1933, the licensee 3 ated that
tornado missiles are not part of the design basis f0r the

*

Rancho Seco plant. The licensee's Final Safety Analysis Report
(FSAR) notes that the AFV pumps are protectec against missilas
generated by 175 mph winds and the piping and 05T a e protected
against missiles generated-by 101 mph winds. These wincs are -
not in accordance with the wind . speeds specified in current
guidelines (see above). In addition, the missiles used for the
FSAR analysis do nct meet the current guicelines in Standard
Review Plan Section 3.5.1.4. However, the Rancho Seco AFW5

meets tornado missile protection criteria in effect at the time
the plant was licensed.

In addition, a recent analysis of'the CST indicates that this,

'

essential component is adequately protected against tqrnado
missiles. By letters dated June 3 and June 21, 1983, the
licensee stated that the icwer 8 feet of the CST, being thicker
than the upper portion, could withstand missiles generated by a
175 mph wind. The miss'i,le spectrum used in the reanalysis

included the missiles definec in Standard Review Plan Section
3.5.1.-4. Therefore, missile ^ penetration of the lower 3 feet of
the CST is not expected for local wind speeds up to 175 mpn.
As noted above, the probability of occurrence of a 175 mph wind
is 10 S per year. The protected S feet of CST water, in conjunc-
tion with low level and low-Icw level alarms for the C5T,
ensures adequate-time for operator action to switch over to an
alternate source of. AFW water. We, therefore, conclude that
the CST meets the requirements of General Design Criterion 4.

" with respect to wind generated missiles.
.

Line. AFW5 is act usec for star uc anc n:rmai snutdcwn; theref:re,,c.

it is c:nsiderec a mecera:a energy syste . f:r :!:e reats in
tne .AFW5. ne en y -ign-erergy :i;' ; '- . e system 's *:cate:

~
s

t
. .

I
e

j
_ .h' -- #*
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sphere via the atmospheric duma valves. The turbine-criven
_

pump receives mein steam fr:m connections to both main steam
lines upstream cf the turtine step valves whicn serve as main
steam isolation valves at Rancho Se: . The AFW5 steam su: ply
lines are six-inch lines each containing a check valve, a
locked open manual valve and a normally open AC motor operated
valve. Dcwnstream of the meter-Operated valves, the AFW5 steam

supply lines connect to provida a c:mmon supply to the AFW pump
turbine. The common steam supply line contains a normally-closed
DC motor-operated valve which opens en an emergency f aecwater
initiation signal. The motor-driven AFW pump als: starts

automatically on the emergency feedwater initiation signal.
The motor driven pump will be modified to provide automatic

_

loading on a diesel generator powered emergency bus en 1 css of
offsite power. All of the valves associated with eacn pump

,

' train are normally open with the exception of four normally
closed isolation valves. In each train, th'ere will be one DC
motor-operated isolation valve and one AC motor operated isola-
tion valve in parallel piping paths. A normally cpen air-
operated valve will be provided in series with the DC motor
operated valve and a normally open solenoid valve will be
provided in series with the AC meter cperated valve. In the
AFW system description (Revisien 3) transmitted by the A ril 23,
1983 letter, the licensee stated that both motor-cperated
isolatien valves will open on AFWS initiation and the ficw to
each steam generater will be controlled by tne air c:eratac anc
solenoid ficw control valves. The licensee will previce pcwer
to the flow control valves f rem two separate battery-bac'<ed
buses. In addition, the air operated valves sill be equi: ped
with seismic Category I air accumulators wnica will enacle tne
valves to se Operated for up :o two nours following a less of
plant air supply to the valves. ?!nal drawings f:r tne emergen:y
feecwater instrumentaticn and ::ntr:1 (I.:*.') system wi!! is
previded :y the licensee no 3:cner tnan .' anus y .*.:22 :encfag
revie. Of tne final IF:' sys:et :rsdags anc .e '"cs ': :f

i

s

-
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[, be provided with position indication in the control re:m.
Because normally shut manual valves isciate the AF45 fr:m

nonessential systems, isolability cf the AF45 is not jeoparcized
by active valve failure. Thus, adequata feedwater will be !

|

assured in the event of a postulated design basis accident
|

concurrent with a single failure. We, therefore, c:nclude that
the AFWS meets the requirements of General Cesign Criterion *

.

with respect to the single failure criterion. !

4

f. AFW Train A pump, P-313, is a combination turbine-driven and
|

motor-driven pump with both a turbine and electric motor on a
common shaft. AFW Train B pump, P-319, is a motor-driven pt.mp |

with the same rated capacity as the Train A pump. The turoine-
driven pump train provides a diverse means of assuring feedwater
supply to the steam generator independent of.all offsite or *

onsite AC power sources for at least two hours. The pump and..

turbine are not dependent on secondary support systems. . The

Jbearings on the. pump and turbine are lubricated by slinging oil
from reservoirs near the bearings. Lube oi1~ccoling is accom- i

p11shed by heat ransfer to the pumped fluid. In the AFW system }
ldescription (.9ev.-3) transmitted by the April 23, 1983 letter. - '

the licensee stated that automatic actuatien and control of thes

turbine train. will be provided with battary-backed DC pcwer.
The steam admission valve to the A?d pump turbine is a DC motor-
operated valve. The^ control power to the flow control valves

tin each pump train will be frem reduncan :attery-cacke: : ses. !

Control air to tne air-operated flow ::ntrol valves will be
:

4 ensured by safety-related nitrogen ac:umulators. As' discussed '

in Section. I.3.2.d of this report, EFIC system drawings will :e,

f' provided later ty the licensee. Theref:re, pending staff revie-
y of the final EFIC system crawings anc verifica ice of tne adequa:y

of.the EFIC sys:e ti aut:ma:feally ini:(a:e end ::ntr:1 sqe AF4 |
,

C flow with no|AC ; wer available, we ::rciute ina; the AF43 teets '
_ tne ;cwer diverst y ;;siti:n :f E 3 A 3 3 .* 0 - 1.

l

|i .
3-
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i. In the Revision 3 AFW system descripti:n, the licensee stated"

,that the AFWS function will be initiated aut matically in the -
event of a main feedwater er main steam line rupture. 3:th A?W
pumps will autcmatically start and steam generater level will
be auto.natically controlled for the condition where main feed 4ater

'

line and steam line ruptures depressurize the st.am generators.
Automatic isolation of AFW flew to a leaking steam generator
will be provided, and a steam line break or main feedwater line
break that depressuri:es a steam generatcr will cause isolatica
of the main feedwater lines en the depressuri:ed steam generatsr.
If isolaticn of the steam generator main feed line does net
isolate the break, AFW ficw will be isolated from the leaking
steam generator so that AFW flow will be provided only to the;,

intact steam generator. By letter deted June 21, 1933, the
licensee verified that the design will ensure that no single *
active f ailure in the upgraded AFW5 design.will prevent AFW-

flow from being supplied to the intact steam generater or allow
- AFW flow to be supplied to.the leaking steam generator. However,

a main steam rupture with failure of a single turbine step
valve could result in blowd wn of both steam generators with
consequent AFW pump runcut. By letter dated November 3, 1932,
the licensee was requested to evaluate this matter-and propose
a solution. A licensee response is expected in late 1933.
This matter is being resolved as part of Multiplant Acticn
B-63, " Main Steam Line Break with Continuec Feedwater Additien,"
and is beyond the s::pe of tnis AFW5 evaluation. The results
of the 3-69 evaluation could result in tne neec -for furtner
AFWS modifications and will, therefore, be evaluated for their
impact on the AFWS. Until Multiplant Acti:n 3-53 is resclved we

cannot conclude that the AFWS meets the recuirements of General
Design Criterion * * with respect to its a:iif ty :: transfer
heat uncer a:cident conditicas and provide isolation to assara
system functi:n.

,

0

6 6 6 Q d 9 .* * * O*

esic.al naat remeval :wer ne er:f ra snge Of a::i:2nta as.
,
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'INTRCOUCTION AND BACXGRCOND

The.Three Mile Island Unit 2 (TMI-2) accident and subsequent investigatiens
.and studies highlighted the importance of the Auxiliary Feedwater Systam
(AFWS) in.the mitigation of transients and accidents. As part of our assess-

-ment of.the TMI-2 accident and related implications for operating plants, we
evaluated the AFW systems for all operating plants having nuclear steam supply
systems'(NSSS) designed by Westinghouse (NUREG-0511) or Combustion Engineering

.

'(NUREG-0535). Cur evaluations of these system designs are contained in the-
NUREGs along with our reccmmendations. The objectives of the eva uation were
to: (1) identify necessary changes in AFW system design or related precedures
of these plants, and (2) to identify other system characteristics of the AFW'

.

systems.which,-on a long term basis, may require system modifications. To

, accomplish.these. objectives, e: -. . ,

(1); Reviewed plant.scocific AFW system designs in light of current regulatory
recuirements (SRP) and,.

-
.

(2) Assessed the relative ' reliability of the 'AF4 systems u'nder various icss of
feedwater transients (one of which was the initiating event of TMI-2).and
other postulated failure conditions by determing the pot:ntial for AF9

. system failure due.to ,c mmon causes, single' point vulnerabilities, and-
human-error.

..

We have applied the generic results and' recommendations of the aoove described

. review to.tne Rancho Seco auxiliary feedwater. system -(AFWS) ~ design. The

|- detailed reliability analyses sucmitted by the . licensee were also evaluated.
;

: We -also evaluated the' licensee's design easis f:r AFWS flew regul.rements.
F,
V
I ,

[ Sectien~A:of Part II.is our evaluati:n of the ; resent AFWS aga! st.:ar ;aneric
f short-tern rec:mmendati:ns. Sec-fon 3 is Our evaluati:n of the ;":0054: AFWS
i -

.

; 'usgende--dasi;n 1;ainst :ur ;eneric ;ong-tarm a::mmen:ati:r.s. 3a:t':i : is
'

Our eva'.uati:q L:t tha reif t:fif ty analysis pr:vi:ed ~:y the * f cens te ':r tre.;-
i
'

.

- _ _ _ _ __ _. - _ . ~.
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4: .These modifications were a:Or ved by the staf' end iss,ed by 'etter
'

- r
j; dated March 27, 1931. We :enclude that the Technical Specifications
]. ' fare in :ompliance with Our re::mmandations and are, tnerefore,
I
.L accepta:1e.
a
f
ij 3. -Recommendation GS-3 "The licensee has stated that it throt les AFW

system flew to avoid watar hammer. The licensas should reexamine
,

'

the practice of throttling AFW system ficw to av !d seter hammer. I

^The licensee should ver.ify that the AFW system will supply on demand
sufficient initial flow to .the necessary steam generaters to assure
adequata decay heat removal folicwing loss of main feedwater flow-

.

and reactor trip from 10C% power. In cases where inis reevaluaticn
results in an increase in initial AFW system flow, the licensee

'should provide sufficient information to demonstrate that the
required initial AFW system will not result in plant damage due ts
water hammer."

,

, ,,

*

By . letter ' dated April 29, 1952, the licensee transmitted a Licensee
Event Report, which re' ported damage to the AFW header in both steam
generators. At a meeting on June 24, 1982, the licenses and the
Babcock'and Wilcox Ccmpany presented their plan to retire-in-place
the. existing internal AFW header and to install an external AFW
headerson each ofJthe two steam generators. The new design l's'a
modifiedLdesign of the external ~ AF4 header used at several other
' Babcock and Wilcox designed plants. Details of the proposed design
modifications.were'provided by a licensee letter dated August 3,

E
1982, and approved by the staff in a letter dated August 19, 1932.
By. letter da'ed August 13, 1982, the licensee c:mmitted to perform a

,

water hammer test after installation of the new header arrangement.
{- The water hammer test was' performed and it was verified that no

. ater hammer occurred. Therefore, we conclude that tne. design isw

| accentable.

4 Reco mer:ation G5-4 "Emerger.:y procacures f:r trans' erring :: '

' alter ate s:ur:ts :' AFV 3.::'y sh::': te ava'*1:'e :: the ;' art.

.

i.

.

__,__.,__,_.._____..a-.- - - - - - - - - -
,
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only . locked-opan valves and chech valves. Thus, the primary ATWS
E

,

i; water source is always aligned tc provide suction flew
~

to tne pumps.

.The CST is designed to seismic Category I criteria anc woulc de.

( :available in the event of an earthquake. Altnough the CST is not
. protected against tornado wind speeds in accordance with current

'

s-

-

guidelines, it is protected against wind damage and against missiles!
,

generated by winds of speeds' up to 175 miles per hour. The pret-
ability of occurrence of wind speeds greater than 175 miles per hour

t

is sufficiently low that catastrophic loss of the CST is not expected.
Therefore, we conclude that the AFW pumps are adequately. protected
.against loss of suction flow in accordance with this short-term
requirement (see also Section II.B.4 of this report).

.

5. Recommendation GS-5 "The as-built plant shoulo be capable of
providing the required AFW flow fer at -least two hours frem one ATW

E pump train, independent of any alternating current p wer scur:e. 'If
. manual AFW system initiation cr~ flow control -is required f511owing a

'

complete loss of alternating cur, rent power, emergency procedures

should be established for manuallyuinitiating'and-controlling the
system under.these conditions. .Since the water _ for cooling of'the
lube oil for the turbine-driven' pump-bearings may'be' dependent en-

. alternating current power, design or precedural' changes -snail be
made to eliminate this dependency as soon.as-possible. Untti this.

is;done, the emergency precedures shculd provide for an 'indivicual
to be. stationed 'at the' turbine-driven pum;3 in.the event of the loss
of all alternating current pewer to.menitor pump bearing and/:r lube:

.

. oil: temperatures. If necessary, this' perater would cperate the
turbine-driven pump in a manual ~cn off mode until alternating current-
power is restored. Adequate? lighting powered by. cirect ' current

~

-power sources and c mmunications at' local stations should also bei
~

provided ifJmanua1' initiation'anc control'of the AFW system is
needed. '(See Rec:mmendation-3L-3 f:r the longer-term reso;u-ict. of
this: concern.)"

>

On loss of a'.i A: ;;wer, tne s team tur:ine-crtvan AF ;.m; i'

star as a resuit cf -tae DC =cwerec. s team inlet va;ve ::en'n;. !ce
u __ - . _ _ _ __ _ _ ---- - - - - --- -- --- ------ - - ---- - - ~
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1 scaff ty-letter dated March 27, 1931. We conclude that the Technical
Specifications are in compliance with cur recommendations and are,
therefore, acceptable.

7. Reccomendation GS-7 "The licensee should verify that the automatic
start AFW system signals and associated circuitry are safety grace.
If this cannot be verified, the AF4 system aut:matic initiation
system should be modified in the short-term to meet the functional
requirements listed below. For the longer term, the autcmatic
initiation signals and circuits should be upgraded to meet safety-
grade requirements as indicated in Recommencation GL-5.

.(1) The cesign should provide for the automatic initiation of the
auxiliary feedwater system flow.

.

(2) The automatic initiation signals and circuits should be
;,

designed.so that a single ' failure will not result in the loss
of auxiliary feedwater system function.

.(3) Testability of the-initiation signals 'and circuits shall be a
feature of the design.

-(4) The initiation signals and circuits-snculd be powered;fr:m.the
emergency buses.

(5) Manual capability to initiate the auxiliary feedwater system
from the control r:co should be retained acc should be imple-
mented so that a single failure in the manual circuits -111 r.ot

,

result in the icss of system function.,

.

-$
'

(5) The alternating current motor-driven pamos anc valves in the
auxiliary fee water system should :e included in the automa:f:

actuation (simultanecus' and/cr secuential) of tne loads to tre
emergency buses.

.:
"

i

a
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-the motor-driven A?W pump onto the existing diesel generater-st;; lied
emergency bus. By letter dated October 5, 1932, tne licensee previced

-

adcitional information to verify the acceptability of nis interim
'

xe action. .This additional information has been reviewed by ,he staff
and the licenste's proposal has been found to be acceptable inasmuch4

as the licensee provided adequate assurance that the AFW pume can be
-automatically leaded on the diesel generator with no adverse effect.

.to the: diesel ganarator er safety loads..

.

Therefore, we conclude, that the existing initiati:n and controlc.s-, m

ye -system is in confor=ance with the guidelines of Rec:mmendation G5-7,

and is, therefore, acceptable.
!

8. Additional Short Term Reccmmendation 1 "The licensee should provide,. ,

' redundant level indicat'on and low level alarms in the control roem-
for the AFW system primary water supply, to' allow :ne Operator to.

g anticipate.the _need to make0p wiler or transfer 'to an alternate
, water supply and prevent a. low pump suction pressure condition from

,

, . occurring. The low level alarm setpoint should al10w at'least
'

20 minutes for operator action, assuming that the largest capacity
-AFW pump;is cperating.

For long-term,)the level indication and alarms must te safetyigrace
< a
. .

with redundant sensors,; detectors |readeuts, and. alarms all the way
from the CST'to control: room, including pcwer supplies. Circui try

_ ' equipmentL and pcwer . supplies are required to be C:sss li.'",

.

^

.~ 1 i As incicated 'in the license,e ' letter of December 17, 1979, the-6:

condensateLstorage. tank level'is' indicated:in tne contr:11rcem.
"

s

;

I
.

Previously,Jin' a letter dated June
4' ; , 3 M Ur r . ._

27,-1979, the staff neted-that
. . condensate storage tank low levelf alarms in the' control room provice:,

q;; * 40!minctes fer Operator action to trans fer ~to' an ' alternative wa:ar
~

-

w ,.

11 450urce. Tne staff c:r.ciudad that the alarms and;:peratin;.; ::t-2

j - Ldures were' acequate to assure tima!y trar.sfer :: an 1 ter ative
'

n
f, $ u e 'aN$ni .e' "w: IInsa e $ EIah d . .an.( 3 b' [ I..

.

.
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: 10. Adeitionel Short-Terr 'e::emencation 3 "The if ensee snould
implement the following requirenents as speciffe by Item 2.1.7.b on,.
page A-32 of NUREG-0573:

' Safety grade indication of auxiliary faecwater flow to each steam
generator shall be provided in the control room. The auxiliary
feedwater flow instrument channels shall be powered from the emer-.

gency buses consistent with satisfying the emergency pooer diversity
requirements for the abxili ry feedwater system set forta in Auxiliary$
Systems Branch Technical Position 10-1 of the Standard Review Plan,

-

Section 10.4.9.'"

By letter dated December 17, 1979, the licensee indicated that ne
existing AFWS obtains an indication of AFW flow from clamp-on ultra-
sonic flow meters on each AFWS train. Previously, by letter dated
October 13, 1979, the~1feensee committee is to provide a safety grace

.fiow indication system in the upgraded AFWS design. In a l'etter
'

dated February 26,-1980, the staff required that a procedure fer
. performing channel functional tests of the existing AFW flow indi-,

' 1 cation system be established and implemented until the upgraded AFW
flow indication system!is installed. By letter-dated November 30,
1981, the licensee verified that these pro:edures are in place. By

letter dated September 8, 1981, the. licensee provide'd the design
description of the upgraded AFW flow indication. system. The long .,

term design modifications were reviewed by the staff and found
ac:eptable. The safety grade. flew indi:ation system will be acced,

,during the refueling outage .which began -in . ebruary 953. Therefere,n
<.

L.; we conclude that the AFW flow indication system is in c cpliance
,

with~this recommendation and is, therefore, acceptable.
.-.

; 11. Additional Short-Term Re:0mmendation 2. '"_i:ensees .with plar.ts ':
! . hich require 10:31 manca11 realignment:af valves to concuc -;ericci:w

f- tests on, One AFV system tref a, and the e is nly One emaining AFW
E[ - train available f:r c:eration, saould or::ose Te:hnical-5pe fff: 3-
E ti:ns ' 0 ;r:vida -that 1 dedi:2 ed 'n:ivi:.al 4

~

0 is in ::m.un::$ti:nv
V

U _ . _ _ - _ _ _ - _ _ _ _ -
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The existing AFWS contains e :ontrol ;.are aut:mati: initiation syste..
'The proposed upgrade of this system to a safety grade system is evalu-~

ated in Section II.B.5, " Rec:mmendations GL-5," of this re: ort,
*

i
' ~

2. Recommendation GL-2 " Licensees with plant desi;ns in which the
primary AFW system water supply passes through valves in a single
flow path, but the alternate AFW system water su; plies conne: o

the AFW system pump sucti:n piping downstream of the above valve (s);
should: (a) install redundant valves parallel to the above valve (s)
or (b) provide automatic opening of the valve (s) from the alternate
water supply upon low pump suction pressure."

Each AFW pump is provided with separate suction piping to the
condensate storage tank. The suction piping to each pump has two
locked-open manual valves and a check valve. We conclude that the
AFW5' suction piping is acceptable.

.- . ..

-3. Recommendation GL-3 "At;1 east one.AFW system pump and its associ-

ated" flow path and essential instrumentation should automatically
initiate AFW system flow and be capable of .being operated indepen-
dentlyLof 'any AC power source for at least two'hou'rs. Conversion of

;g DC power to AC power is acceptable."

.

The capability:.of1the AFWS to operate for two hours -in the even; of~

alloss of all AC power is discussed in detail in Sections I.S.2.d
3. ; iand I.3.2.f'of this. report. By letter dated January la,1553, tne

licensee verified.that the flow. control valves in-tne upgraced~
'

design' will be capable of.being operated for two hours indepencent
of AC; power. .Therefore, we conclude that the AFW5 is in c mpliance-

, _

with this recommendation.and is, therefore, ac:ectable.-

I 4
; . Recemmendation S:. ~ ' " Licensees .having plants nith ;unpr::e:tei

'

p' Enormal~AFW water supplies scoulo evalua a :ne design of neir AFW
: systems to :stermine :if .aut: ati: protecti:n :f .he cumos- is neces-
--saryifollowing a seis. tic' ej.:ent or, a_ torna o. Tne -ime availacie'

ip s

4 -
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licensee letter cated September S, 1981. Suosequent to the staff
review of the Revision 1 design, a Revision 3 AFW system tesign
with further modifications to tne EFIC system, was suomitte: cy
licensee letter dated April 23, 1983. The safety-related auto-'

initiation system, as described in the Revision 3 design cescription,
will be installed during the refueling outage whica e;an in February

~1983. The staff will perform a post-inglementation review of the,

auto-initiation system upon receipt of final sys:em drawings and design.
description. Pending approval of the final design, we find the safety-
related automatic initiation and control syste= to be acceotaole.

C. Auxiliarv Feedwater System Reliability Evaluation

In accordance with the requirements cf NUREG-0550 and .NUREG-0737, the ,
licensee has' performed a reliability study of the upgraded Rancho Seco
auxiliary feedwater- system (AFWS). The design description of the upgraded
AFWS'and the ' reliability study for the upgraded design were provided by
the licensee in letters dated September 8,.1981 and January 13, 1982,

-respectively.

'The licensee's reliability. studh was performed in a manner similar to
-

1that employed in the NUREG-0511 study using generic failure. rate data.as
modified by Rancho Seco experience. The NUREG-0511 study considered ne

following three transient. conditions for determining the reliability of
the AFWS:

'

1. LMFW - Loss of Main Feedwater
.

2.' LOOP -' Loss of Of fsite Power / Loss of ' Main Feecwater
F

t.

3. ~LOAC - Lo'ss of all AC ?ower/ Loss of Main Feecwater
V

ineclicensee's evaluation'does not present a' separate vaite of AF',3
unav' ail' ability'f;r eech 'of the three transients, cu siner e;:-t3

' '

'
. - - . - . _ - _ . .
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TABLE 3
,

Dominent Failure Mecels

BNL Analysis Licensee Analysis

A. Loss of Main Feedwater (LMFW) Case

1. One pump Under maintenance and 1. The motor driven pump (M3?)
. hardware failure of second pump. unavailability due to loss

of off-site power and diesel
generator A failure.

2. Failure of both actuation trains: 2. The dual drive pumo (DCP)control logic A (E.:IC-A) actuates unavailability due to steam
MDP and logic B (EFIC-B) actuates admission valve failure or00P (dual drive pump). hardware failure of tne

turbine driver.
. 3. Leakage from test line valve FWS-X5 3. Valve FWS-X5 fails to close

can divert AFW flow and potentially after the test.
dry out the steam generators.

-- ..

4. -Miscalibration of all.four steam 4. Miscalibration of all fourgenerator level setpoints by the steam generator level
operator. setpoints.

5. Hardware failure of both DDP and 5. Valves FWS-045 and FWS-045
MDP.

~

fail to reopen af ter. pump
maintenance

B. Loss of Off-site Power (LCOP) Case 6. The Feed only good generator
(FOGG) Logic fails due to-

1. Diesel generator A failure or being miscalibration.
maintained which disables MCP train
while 00P train is unevailable due to
maintenance or the steam acmission valve
failure.

' 2. Same as?A.3, A.4.

C. Loss of All AC Power

p 1. Actuttion channel B fails.
3

2. Turcine driven pump being maintained. '

3. Steam admission valve fails to open.
*

. L:cai :en:roi is s: sam admissi:n valve
fails.,

.
t

- . - - . - - - . - - - . _ - - - .
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that, until a staff position is developed regarding the need for f ur t!io r
modifications to-improve AFWS reliability, cperation of Rancho Seco, with

k the proposec upgraded AFWS design, is acceptable,
b

D. Auxiliary Feedwater Flow Recuirements

The design basis event originally used for sizing the auxiliary feedwater
system (AFWS) is loss of main feedwater (LMFW) with a concurrent loss of

~

offsite power (LCOP), and subsequent loss of the reactor coolant pumps.
The pertinent parameters for this accident relative to the AFWS are cesign
flowrate and required time to full AFV flow. The design values which
resulted from this original (FSAR) analysis are 780 gpm deliverable to
the steam generator within 40 seconds of the initiation signal. The

40.second time was chosen to allow the AFW5 to inject feedwater and

begin increasing steam generator level to the 50% operating _ range level
required for natural circulation prior to completion.of the reactor
coolant pump coastdown. The design flowrate was selected to be equal to
or greater than the decay heat generation rate at 40 seconds. As described
in the licensee submittal of September 8, 1981, each AFW pump has a rated
capacity' of 840 gpm at 1150 psis with a normal recirculat'on ficw of
60 gpm; thus the net flow rate to the steam generators is 780 ;pm.

Following the Three Mile-Island Accident, the licen'see provided an
additional flow rate analysis which had been provided to the licensee in
a letter from the Babcock and Wilcox Ccmpany (31W) dated May 15, 1979.

'This new S&W analysis indicated that at 25 seconds after reactor trip, an
AFW flow rata of'760 gpm would be adequate to remove decay heat, and at
40 seconds the minimum required flow rate would decrease to 743 gpm. By,

letter dated February 25, 1950 and at a meeting with the licensee on
: February 9,1933, the staff requested additional information from the

,

-licensee to varify that the criteria used to estaclish minimum A?W flow
'

requirements would assure adequa:a decay hea: emoval The' licensee
respcnded to this request by oroviding the "Rancno Seco auxiliary ~eec-
watar F'.ow Ita';ation" is a lettar datac Novemoer 30, 1931 arc a *ev':ed

- minime.5_ ' low' analysis by l e er :sted February 15, '332. Our evalcation.

E of.tne-Feoruary 13, 1933. revised minimum flow analysis is providac celow.
.c _ _ _ _. _ _- . _ - - __ . _ - - _ - - _ _ _ - _ -
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Part III

..

CCsCLUSION

Although substantial progress has been made in the staff's evaluation of the
design and operation of the existing and proposed upgrade design of One Rancno
Seco auxiliary feedwater system, we cannot c:mplete our review until the
licensee provides the required a.dditional information identified in Part I
aoove. While the upgraded design will not meet the current reliability

,' _ guicelines, the staff has not yet fully resolved the need for additional
modifications to increase system reliability. A staff position in this regard-

is being developed for all plants whose AFWS reliability does not meet current
guidelines. Should Rancho Seco be required to implement modifications to
increase system reliability such as adding a third train (pump), this solution
could aid in resolution of deficiencies relative to other current guidelines

~

noted in Part I. Until these matters are, resolved, it is,the staff',s judgement
that operation with the. proposed upgraded AFWS is acceptable. Also, since many
of theLconcerns associated with the existing system have been resolved and some

'of the proposed system upgrades will be implemented during the current refueling
outage,*.it is the staff's judgment that interim operation with:the existing AFW5
is ac:eptable. The licensee should, however, provide the information requested in
Part:I of this report. The. information needed to complete our review is identifisc

-on page' 9 (internally generated missiles) above.

L

!

:

;

i -

F

"Tne saf ety grade AFW5 initiation system inc a saf ety -; race ''er ' .di:a:i:n
systea niil ce ins:ailec :Lring :ne ref.aiing c: age ,ni:n :ega- in
Faoruary ~.953.
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k.w..../ September 2,1983

.

Docket No. 50-366

Licensee: Georgia Power Company
,

Facility: Hatch Unit 2

SUBJECT: SUMMARY OF JULY 13, 1983 MEETING WITH GEORGIA POWER COMPANY
CONCERNING HIGH WATER LEVEL TRIP AND TURBINE BYPASS SYSTEM
TECHNICAL SPECIFICATIONS

The staff met with Georgia Power Company (GPC) representatives in Bethesda,
Maryland, on July 13, 1983 to hear and discuss GPC's arguments concerning
the. staff's prior request for Technical Specifications related to assur-
ing operability of the Hatch Unit 2 high water level trip and turbine
bypass systems. GPC had indicated in its earlier response to the staff
request for Technical Specifications on this subject that it believed the
staff's request concerned generic issues that should have been reviewed
under the fomal NRC system for reviewing generic requirements.

GPC representatives, together with their consultants from General Electric,
expressed their views that the failures they were asked to assume (i.e.
to have both the flow controller and the turbine bypass valve fail),'

as the basis for requiring Technical Specifications, were so improbable
._

that they should not be considered in the moderate frequency category.

GPC's General Electric Company consultants contended that:

1. Staff a'pproved methodology in a generic report referred to as GESTAR
was used in perfonning the analyses of the failure of the flow con-
troller and turbine bypass..

2. The probability that both the feedwater flow controller and the
turbine bypass system would fail is extremely low and is lower than
values ~ assumed.for transients.

o

3. The staff's Standard Review Plan does not explicitly require safety-
grade equipment for mitigation of transients. The staff is treating
this- case as if it, involved an accident rather than a transient.

,

4 The equipment in question was not designed for or meant to have the-

type of surveillance testing that the staff has requested be per-
formed on it. They don't know how they would perform the surveillance
testing if it were required. The requested Technical Specification
would add to the cost and complexity of testing.

The reliability of the equipment in question is such that it will; -5. .
work in a transient (without the proposed surveillance testing).

,
6. . It is a new staff requirement to require Technical Specifications

to assure operability of nonsafety-grcde equipment.
' g q ; D ic~ AAtld' -

.ssgno, ,

+

--

__ _. __ . - . . . _ _ _ , , _, . . . - - - - . , _ . ,_ . _ - . . _ . _ _ _ ,__
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b
The staff explained that it considers that GPC is assuming credit for'

equipment that is not classified as safety related to mitigate the conse-
quences of an operational transient. The staff also stated that General
Design Criterion (GDC) 1 requires that equipment important to safety
be designed, fabricated, erected and tested to quality standards commen-
surate with the importance of the safety function to be performed. And
since the turbine bypass system and the high reactor water level trip are

- 'not classified as safety related, the staff has no assurance as to the,

reliability of the equipment and therefore considers that GDC 1 is not,

satisfied. The staff considers the proposed Technical Specifications and
surveillance requirements sufficient to satisfy GDC 1.

The staff also stated that it is fairly clear that the issue in question
is a generic issue. And it agreed to hold its previously stated
requirement for these Technical Specificattons in abeyance until it has
considered the GPC arguments.

A list of meeting attendees is enclosed.

. f 44+

eorge W. Rivenbark

--
Operating Reactors Branch f4
Division of Licensing

'

Enclosure:
As stated

cc w/ enclosure:
See next page

.
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+
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MEETING SUMMARY DISTRIBUTION

Licensee: Georgia Power Company

* Copies also sent to those people on service (cc) list for subject plant (s). -
,

'

Docket File
NRC PDR --

L PDR -

ORBf4 Rdg
Project Manager -GRivenbark
JStolz
EGrimes (Emerg. Preparedness only)

~0 ELD

NSIC
ELJordan, IE
J1Tay1or, IE-
ACRS (10)

NRC Meeting Participants:
- RHouston,_

TCollins.

DVassallo
TCox
UXane *
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July 13,1983

MEETING WITH GEORGIA POWER COMPANY CONCERNING HIGH WATER
LEVEL TRIP AND TURBINE BYPASS SYSTEM TECHNICAL SPECIFICATIONS

List of Attendees
.

Name Oraanization

G. Rivenbark NRC/DL ORB #4

R. W. Houston NRC/NRR/DSI

Tim Collins NRC/NRR/DSI/RSB

Ken Turnage Southern Company Services

- Larry K. Mathews Southern Company Services

J. S. Charnley General Electric
u:

R. L. Wagne General Electric,

Tom Cox ED0/DEDROGR

W. F. Kane ED0/DEDROGR

J. D. Heidt General Electric

D. L. Townley GPC

R. D. Baker GPC

D. B. Vassallo NRC/DL

.

e

1

M

, .,1," .- -
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WASHINGTON. D. C. 20555

T '.W.a * October 28, 1983*.
,

Docket No. 50-366
. .

Mr. J. T. Beckham, Jr.
Vice President, Nuclear Generation

-

Georgia Power Company
P. O. Box 4545
Atlanta, Georgia 30302

i

Dear Mr. Beckham:

In our Safety Evaluation supporting Amendment No. 33 to the Hatch Unit 2
Operating License, we indicated that the Georgia Power Company (GPC) disagreed

'with the staff position that Technical Specifications for surveillance of ,

the high water level (Level 8) turbine trip and the turbine bypass systems
are required in order to assure operability of these trip and turbine bypass
systems when required to mitigate a transient involving failure of the feedwater
flow controller. We also stated that we would defer implementation of such
Technical Specifications for 60 days following startup in order to allow
time for further discussion with GPC on this subject. We subsequently met
with GPC on July 13, 1983 and discussed GPC's arguments concerning the need
for these Technical Specifications. At that time, we informed GPC that
it appeared to us that the issue in question is generic and that
we would. hold our previously stated requirements for these Technical Specifi-
cations in abeyance until we had further considered the GPC arguments discussed~

~

at the meeting..

We have now concluded that this subject should be. treated as a generic issue,
and we plan to handle it in accordance with our internal procedures for-
dealing with such issues. We have also determined, based on preliminary
analysis, that the risk of operating Hatch Unit 2 without Technical Specifi-

- cations concerning surveillance of highwater level turbine trip or turbine
bypass systems until the generic issue is resolved is small.

,

Accordingly, we will.not require implementation, at this time, of any
Technical Specifications on this issue for the Hatch Plant. We will inform

| -you of the results of our consideration of this issue when it is finally
' resolved.
t-

'

Sincerely.-

[ r
*

.

:i J n F. Sto z, Chie
:'

i rating Reactors Branch #4
! ivision of Licensing
!
g cc: See next page
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\ . . . . +#, July 11,1983

Docket No. 50-321

'

MEMORANDUM FOR: John F. Stolz, Chief, Operating Reactors Branch #4, DL

FROM: George Rivenbark, Project Manager, Operating Reactors Branch #4, DL

SUBJECT: FORTHCOMING MEETING WITH GEORGIA POWER COMPANY (GPC)

Time & Date: Wednesday, July 13, 1983
1 :00pm-4:00pm

Location: Maryland National Bank Building, Rm.1713
Bethesda, Maryland

Purpose: Discuss Georgia Power Company's arguments relative to
the staffs request for Technical Specifications to
assure the operability of the Hatch linit 2 high water
level- trip and turbine bypass systems.

Requested
Participants: NRC-GRivenbark, DVassallo, WHouston, WHodges, TCollins.

_

GPC-RBaker, and consultants, including GE.

hW'

eor Rivenbark, Project Manager
Operating Reactors Branch #4, DL

cc:
- See next page

-
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MEETING NOTICE DISTRIBUTION>

OPERATING REACTORS BRANCH #4, DIVISION OF LICENSING

Docket File.

NRC PDR
L POR

, ORE #4 Rdg
Project Manager-

,JStolz ___, . . . -

Glainas
BGrimes
OELD

' 'TIppolito, ORAB
HDenton .

ELJordan, IE
JMTaylor, IE
ACRS(14) .

MSchaaf
' ~

NSIC
.

Reception'ist
Regional Administrator Region (s). 3 *

Resident Inspector
.

-- NRC Meeting Participants:
DVassallo,.

U'iouston'

W!iodges -

TCollins- -

.

O

'
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Dacket No. 50-365
.

.

.

Mr. J. T. Beckham, Jr.

Vice President - Nuclear Generation
Georgia Power Company ,

P. O. Box 4545
Atlanta, Georgia 30302 ,.

Dear Mr. Beckham: .

By letter dated May 12, 1983, we requested that you submit Technical
~

Specifications (TSs) for Hatch Unit 2 to assure the operability of ;
'

the high water level trip and tbrbine bypass systems that you assumed
cperable in your cycle 4 reload analysis. Your letter of May 26, 1983, >

pointed out a number of objections to our request for these TSs that you
believed to be new staff requirements involving generic issues.

We want to assure you that we did not intentionally withhold our request
for these TSs until a short time before your scheduled restart of Hatch
Unit 2. ~ 0ur delay in submitting this request was solely due to an over--

sight on our part.
r

We agree with your concern that a short period of time was provided for
!you to present your arguments and discuss this request with the staff.

Therefore, we have decided to defer implementation of these TSs for a i

period of 60 d_ays following startup for Cycle 4 operation. This should j

allow you and the staff time to consider and discuss the objections that
'

'

you raised in your May 26, 1983 letter. Based on discussions between
George Rivenbark of our staff and Ray Baker of Georgia Power Company, we
understand that a tentative date of July 13, 1983 has been selected for.

' a meeting to discuss this matter.

Sincerely,

.
- ~.

'
John F. Stolz, C ef*

Operating Reactors Branch f4
.

Division of Licensing

cc: See next page

~
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T;techone 404 526-7020
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Maing Ac:ress |

Pest ofbce Sex 4545 ,

At:anta. Ge:rg a 30302 j Um j

j Georgia Power
'

J. T. Beckham. Jr. l'e sou*heers e ectric system i

Vce Presicent anc General Manager
Nue: ear Generat.on i NED-83-303

:

| May 26, 1983
i

i

Director of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz, Chief
Operating Reactors Branch No. 4
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

NRC DOCKET 50-366
. OPERATItO LICENSE tPF-5

EDWIN I. HATCH NUCLEAR PLANT UNIT 2
RESPONSE TO REQUEST FOR TECHNICAL SPECIFICATIONS

Gentlemen:

Georgia Power Company (GPC) has received your letter of May 12, 1983,
which requests that Georgia Power Company submit additional Technical'

Specifications prior to restart of Plant Hatch Unit 2 from the current
refueling outage. Consequently, GPC amends its submittal of March 30, 1983,
to include the attached Technical Specifications which propose additional
surveillance requirements on the high reactor water level trip function

- (i.e., for main turbine and feedwater turbines) and which specify
surveillance testing of the main turbine bypass valves.

GPC does not agree with the conclusion presented in your letter of May
12, 1983, regarding the need for additional Technical Specifications. More
inportantly, we are concerned over the issuance of this letter by the NRC
staff for two reasons: 1) the sense of urgency implied by attaching this
requirement to our cycle 4 reload and formally informing GPC of the request
only 17 days before the originally scheduled startup da+e is not supported
by an appropriate technical basis; 2) the NRC staff is apparently avoiding
the established generic issues review process by withholding rel'oad licenses
on a plant-by-plant basis until additional Technical Specifications are
backfitted when the stated issue is an obvious generic concern.

First, we want to point out that the issues involved have been the
subject of several conversations between GPC licensing personnel, the NRC
Hatch Licensing Project Manager, and other NRC staff personnel. These
conversations have occurred over a period of several months, and actually
began during the latter part of the previous operating cycle. At that time
we stated our position that the NRC proposed requirements were more
appropriately discussed in a generic review since their implementation was
being imposed generically and since the proposal was in variance with

(C%C
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|- Georgia Power 1

i Director of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz, Chief

; Operating Reactors Branch No. 4
May 26, 1983
Page Two .

.

accepted licensing bases. At that time we also requested that the NRC
transmit the request to GPC in writing, so that a forum for discussion of;

the technical merit of the request could be established. A letter was not
issued by the NRC, and Unit 2 continued to the end of cycle 3 operation and
into the current refueling / maintenance outage.

Second, only 17 days prior to the originally scheduled startup date for
cycle 4 operation, the NRC finally chose to issue the request with the
additional arbitrary requirement that it be resolved prior to unit startup.
GPC objects to being informed at such a late date that the reload license
will be withheld until the requested Technical Specifications are accepted
by GPC. Furthermore, .the technical questions involved relate to
pressurization transients which historically are not limiting at beginning
of cycle operation. Clearly, in light of GPC's objections to its substance,the requirement to resolve this request prior to restart and without
adequate time for GPC and NRC to mutually and fully discuss the issues is
inappropriate.

~

Third, the procedure being followed by the NRC avoids the established
-

generic issues review process. It is inappropriate to inpose backfits
lacking a finding of need for substantial additional public protection. The
NRC staff conclusion expressed in the May 12, 1983, letter clearly rejects
the assumptions previously accepted by 'NRC as stated in General Electric's
Generic Reload Fuel Apolication licensing report (NEDE-240ll-P). As such,
this is an issue that snould be addressed by the Conanittee to Review Generic
Requirements (CRGR) so that the nuclear industry can comment on the staff
conclusions. However, we understand that these requirements have previously
been imposed on at least one other operating nuclear unit during a refueling
outage and on two near term opercting license (NTOL) units as they
approached receipt of an operating license. The staff is apparently masking
generic requirements as plant-specific modifications and issuing themI

without the formal analysis required by the Commission. By applying this
requirement on a plant-by-plant basis as a particular nuclear plant isI

placed in a vulnerable position, a commitment can be easily extracted due to
the threat of non-approval of a reload licensing package or an operating
license. GPC objects to this procedure.

GPC is ready to discuss with the staff the reasons why additional
;Technical Specifications are not required. However, that issue should be

properly dealt with by referring the subject to the CRGR. We propose a 3

meeting in the near future (possibly June 1983) of representatives from the
-

NRC, GE licensing, and GPC licensing staffs to discuss the issues expressed
in this letter as well as the technical merits of the proposedspecifications. ,

i
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; . Georgia Power d

Director.of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz, Chief
Operating Reactors Branch No. 4
May 26, 1983
Page Three.

~ In. the _meantime, Ghc proposes additional Technical Specifications in
compliance with your request. The Plant Review Board and Safety Review
Board have reviewed :these changes and have determined that the
implementation of these: changes does not constitute an unreviewed safety
question because these changes merely establish LCOs and codify
surveillances on equipment and/or- systems that were previously .being-
serviced by plant mair.' enance and surveillance procedures. Since there isc

no: change to the plant and only a codifying of surveillances, the
-probability of occurrence and the consequences of. an accident or malfunction '

.of equipment important to safety are not icreased above those analyzed in
the'FSAR. The possibility of _ an accident or malfunction of a different type-

than_ analyzed in the' FSAR does not result, nor is the margin of safety as
defined in Technical' Specifications reduced due to implementation of these--

changes. Because we desire to resolve the technical issues regarding .this
-submittal, we.-request that these Technical Specifications be made applicable
to cycle 4. operation only, pending resolution of this subject.

,

- The proposed Technical Specifications have been determined to be an
amendment as requested, to a previous submittal. As such, no fee. is-
required.',

' J.' T. Beskham, Jr. states that he is Vice President of Georgia Power Company
and is ' authorized to execute this oath on behalf of Georgia Power Company,
and that to the best-of.his knowledge and belief the facts set-forth in this

,
. letter are true.

GEORIIA POWER COWANY
,

By: l_
J. T. Beckham, Jr.

Swor to and subscri me this 26th day ~of May,1983.
' befoyr-

Notary Public. Georgia. State at Large//
g[ '

@ ; My Comrmssion Expires Sept. 20.1983,

" Notary Public

T/mb~ ?c
'

Enclosure
xc: J. T..Beckham, Jr.

I H. C._ Nix, Jr. I

.J. P. O'Reilly (NRC- Region II)
Senior Resident Inspector-

* V.-Stello
J. R. Tourtellotte:
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TABLE 3.3.9-1;

FEEDWATER/ MAIN TURBINE TRIP SYSTEM ACTUATION INSTRUENTATION

t

MINIMUM APPLICABLE
OPERABLE CHANNELS OPERATIONAL'

FUNCTIONAL UNIT ; PER TRIP SYSTEM CONDITIONS

a. Reactor Vessel Water Level-High, Level 8 2 1, when THERMAL

POWER 2 25% RATI
| THERMAL POWER
'
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PLANT SYSTEMS

3/4.7.9 MAIN TURBINE BYPASS SYSTEM h
LIMITING CONDITION FOR OPERATION

|

3.7.9 The main turbine bypass system shall be OPERABLE. ;

, APPLICABILITY: CONDITION 1,whenTHERMALPOWER225%RATEDTHERMALPOWER

ACTION: With the main turbine bypass system inoperable, restore the system
to OPERABLE status within 2 hour's ~or determine MCPR to be equal to or
greater than the MCPR limit in Specifications 3.2.3 within one hour or take
the ACTION required by that Specification.

SURVEILLATE REQUIREMENTS

4.7.9 The main turbine bypass system shall be demonstrated OPERABLE atleast once per:

7 days by cycling each turbine bypass valve through at least onea.
complete cycle of full travel, and

.

b. .18 months by:
~

1. Performing a system functional test which includes simulated
-

automatic actuation and verifying that each automatic valve.

actuates to its correct position.

2. Demonstrating TURBINE BYPASS SYSTEM RESPONSE TIE to be less
than or equal to 0.30 seconds.

.

%

.

I'

3/4 7-33
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ATTACHE NT 1

NRC DOCKET 50-366
OPERATItG LICENSE PPF-5

EDWIN I. HATCH NUCLEAR PLANT UNIT 2
PROPOSAL FOR TECHNICAL SPECIFICATION CHAM 3ES

The proposed change to the Technical Specification (Appendix A to
Operating License tPF-5) would be incorporated as follows:

_

Remove Pace
,, ,

Insert Page

3/4 3-66--

3/4 3-67--

3/4 3-68--

3/4 3-69--

3/4 7-33--
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INSTRLMENTATION

3/4.3.9 FEEDWATER/ MAIN TURBIE TRIP SYSTEM ACTUATION INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.9 The feedwater/ main turbine trip system actuation instrumentation
channels shown in Table 3.3.9-1 shall be OPERABLE with their trip setpoints
set consistent with the values shown in the Trip Setpoint column of Table
3.3.9-2.

APPLICABILITY: Condition 1,whenTHERMALPOWER225%RATEDTHERMALPOWER

ACTION:

With a feedwater/ main turbine trip system actuation instrumentation channel
trip setpoint less conservative than the value shown in the Allowable Values
column of Table 3.3.9-2, declare the channel inoperable and either place the
inoperable channel in the tripped condition until the channel is restored to
OPERABLE. status with its trip setpoint adjusted consistent with the Trip
Setpoint value, or declare the associated system inoperable.

With the number of OPERABLE channels one less than required by thea.
Minimum OPERABLE Channels requirement, restore the . inoperable
channel to OPERABLE status within 7 days or reduce thermal power

<25% Rated thermal power within the next 4 hours.-

b. With the number of OPERABLE channels two less than required by the
Minimum OPERABLE Channels per Trip System requirement, restore at
least one of the inoperable channels to OPERABLE status within 72
hours or reduce -thermal power < 25% rated thermal power within the
next 4 hours.

.

SURVEILLANCE REQUIREMENTS

4.3.9.1 Each plant system actuation instrumentation channel shall be
demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANEL
FUNCTIONAL TEST and CHANNEL CALIBRATION operations for the OPERATIONAL
CONDITIONS and at the frequencies shown in Table 4.3.9.1-1.

r
. ~ ,.

4.3.9.2 LOGIC SYSTEM FUFCTIONAL TESTS and simulated automatic operation of
.all channels shall be performed at le'ast once per 18 months.

,

I

i

,

3/4 3-66
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TABLE 3.3.9-2

FEEDWATER/ MAIN TURBINE TRIP SYSTEM ACTUATION INSTRUENTATION SETPOINTS

ALLOWABLE -

FUNCTIONAL UNIT TRIP SETPOINT VALUE

a. Reactor Vessel Water Level-High, Level 8 6 58.0 Inches 5.58.0 Inches
-

.

..
!

'

*See Bases Figure B 3/4 3-1.
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TABLE 4.3.9.1-1 (Continued)'
.

FEEDWATER/ MAIN TURBIE TRIP SYSTEM ACTUATION INSTRUENTATION SURVEILLANCE REQUIREENTS

CHA M OPERATIONAL
*

CHAteEL FUNCTIONAL CHANNEL CONDITIONS FOR WHICH-

FUNCTIONAL LNIT CKCK 1EST CALIBRATION SURVEILLAtCE REQUIRED

a. Reactor Vessel Water
Level-High, Level 8 NA M R 1, when THERMAL POWER

'

A 25% RATED THERMAL
POWER

K.
'

Y
0

.
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