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U.E&. Nuclear Regulatory Commission
ATTN: Document Control Desk
Waghington, D.C. 20555

Gentlomen:

In the Matter of ) Docket Nos. 50-327
Tenness2e Valley Authority ) 50--328

SEQUOYAH IV 'LEAR PLANT (SQN) - MODERATE ENERCY LINE BREAK EVALUATION

TVA identified the restart corrective actions for the moderate energy line
breik floodivw stuaies in section II1X.15.2 of Volume 2 of the Sequoyah Muclear
Perf 'rrance Flan., Two significart condition reports, SQN NEB 8520 and 5ON

NEB Bu17, were referenced in the discussion of this problem. NRC requested by
telephone iaat copies of these significant condition reports be provided in
order to complete their review uf this issue. Copies of the signif.cunt
condition reports and the associatnd calculation are encloued. These
documents sutline the problem, tLhe methodclogy for resoluiica, and the
proposed corractive actions.

1f you have any questions concerning this matter, please izlephon~
M. J. Burzynski at (615) 870-6172.

Very truly yours,
TENNESSEE VALLEY AUTHORITY

L 4.l

R. Gridley, Diregtor
bHuclear Safety ahd Licensing
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ENCLOSURE
SEQUOYAH NUCLLAR PLANT

MODERATE ENERGY LINE BREAK DOCUMENTS

outside containuent

2. GSCR SQN NEB 8617 Rl - Significant condition report for pipe break flooding
outgide containment

3. BSQN-8Q84-126 ~ Moderaie Fnergy Line Break Flooding Evaluation ieport,
SL-4424

|
1. SCR SQN NEB B520 - Significant condition report for pipe break floocding
"
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FIGNIFICANT CONDITION REPORT

e w825 870303 038

A identificstion and Documentation {Must complete withun 8 days )
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Based upon Sarpgent and Lundv and TVA studies (findinrs in attached renort) moderate
enerpy line breaks (MELBs) have het,n identified that prevent safe shutdown of the
nlant as required by SON=DC-V-1.1.11.
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ATTACHMENT 1 TO SCRSQNNEBB617RO

A.combinetion of-inadequately epecified «nterdivisional rolponaibllit:oa and
Jeck of viasbility of the need to perform the analysis. More specifizally ‘he
pipe hrttk an¥iysis report identified the need for the floodin; study vis ¢
single seotence whichoresd ". . . lhnll be evelueied.for Jet impact nnd
environmental effects., . ." (see section 3.7, CEB-72-22). No specific meution

was ragdeof .Licoding. As & result, CLB, the lead. orgedization fof Jips hreak ——
analysis, evaluated jet and temperature «ffects of MELBs. .ahey did not

evaluste flooding affects a8 HEB. beo via :nformal sgreement accepted the

rtapons:b:‘ity for these. Ae issued CEB-72-22 eppesred to~de.compl.ete, s i
however, the flooding eveluetion either v 12 not performed or insufficiuntly

documented. The omission of MELB flooh.r'_wus not recognized until a
document ation-upgrados o a6aure complienc: with environmentsl quallficatTon™
requiremsnts discovered the oversizht.
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ATTACHMENT TO SCR SQN NEBB617 (R1)
COKRECTIVE ACTIONS FOR MEL3 FLOODING

Purpéli

,ivalj;L§BOl; of this report is to providn en updated listing of all corrective

pction requirec to mtigsfe medarate energy. lipe. bresks (MELBs). It also
identifjes which of these corrective aczions must be completed prior to
restart apd which may Re doleypd into the.pext. fuel cycle (eycle 4). This

,F#port supersedes all previous memorandums gn this subjectiéi.e., reference 2

-804 it'e relerences,ang.reforence 3).

,:'ﬁécémmgggg;Loég/go;éog;}vo heglons

The revised recommendations from the Sergent and Lundy Engineers (S&L)
flooding evelustion for MELBe (reference 1) are given in Attechment A.
dttechment B defines the complete set of corrective actions that remsin to be
inplemented to address these recommendations. Corrective actions that have
elreedy been implemented sre not listed in Attachment B. The corrective
actions are divided into actions rezuired for unit restart snd post restart
items. Justifications for decoupling the poet restert items sre given in
Attachment C of the Exgineering Report. Tha post rastart items should be
addressed as soon as practical. Corrective sction (1f any) needs to be
completed prior to the startup for fuel cycle §.

Additional corrective actions may be identifled whes S&l issues the revised
power system anslysis portion of the MELD floocding evalustion.

The results of the corrective actiun are to be documented in either (1) a QIR
if sppropriate, or (2) & memorandum to H. L. Jones with coples to RIMS end

#. G. O'Brien. This will then be referenced In & summary report which will
document sil corrective actions es indicoted In Attaschment A,

References

1. Sergent end Lundy Repcrt SL-4424, Moderate Encrgy Line Break Flooding
Evalustion revision dated August 29, 1986 (B4S 861217 218)

2. D. W, Wilson's memorandum to Those listed deted October 3, 1986
(B2% 861003 023)
»®
3. D. ¥W. Wilson's memorardum to H. L. Abercromble dated September 10,1988
(B25 86091% 006)

4. D. W. VWilson's memorandum to SQEP Files dated Dacewber 12, 1986
(B2% 861212 008) > - .

$. D. V. Wilson’s nemorandum to DNE Files dated Outober 14, 1986
(B25 861014 001).

DNE1 - 3y,
NEB 1/29/87
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_ SARGCENT 8 LUNDY 7.1

SL-4424
08-29-86
Rev, iZ-12-26

.‘)'I.... "w..,.ftt oh lawabbrib "Tww.'.sectim;

FErLATL Lo WOLLL IOONELUSIONS AND RECOMMENDATIONS
CEPOT . SNDEVBEORL tas PLEVivid 1 5 O ) U RSO AT S hebi o .

8. v & TE.oTENLEL biie F8 .0

Thet ability-1e-achieve-safe shuidown was demonstrated for postulated MELR flooding events

ks Board Breaker Location

provided the [ollowing recommendations are implemented:

- dOLLIY Yialic fiag Y Ty i\
l /o 2acTNA Test Pracedure, SL-129, "ECCS Injection Pump Operabiiity,” should be

©..revised to include the requirement for both Division A and Division B safety

s - ecinjection pumo cubicle doors to be open during functional testing of either

¢o.. pump. This is only required during surveillance testing of the safety injection

cwur. PUMPS and not during plant-wide SI signal tests.  This requirement ensures

»oouckhiat design basis. MELD. flood loads in these cubicles are less than the
.- allowable live loads provided by TVA.

2 ¢ The auxiliary building/turbine buiiding and ccatrol building/turbine building
at. .. Wall should be flood protected to elevation 706 feet O inches.

3+ HPFP lines in Zones 749,0-A6, 749.0-A7, 749.0-A10, and 769.0-A11 should be
. .shown to be equivalent to Seismic Category I{L) Pressure Boundary
. Retention. This may require sprinkler head modifications.

« .+, Conduit containing cables required for MELB safe shutdown that are located
below MELB flood levels should be sealed. Alternatively, the cables may be
shown to be qualified for submergence.

& + Conduit containing cables connected to safe shutdown power supplies that
are located below MELB flood levels in areas affected by borated water

“should be sealed. Aiternatively, the cables may be shown to be qualified for
submergence,

& ° Revise the protective device settings for the following main cigeuit breakers
in accordance with the recommendations contained in Sargent & Lundy
Calculation No, SQN-EPS-001-1;

C&A Building Vert Board 1A1-A 480-V Shuidown Board 1A1-A

C&A Building Vent Board 1B1-3 480-Y Shutdown Board |B1-B

C&A Building Vent Board 2A1-A  480-V Shutdown Board 2A1-A




SAPGENT & LUNDY 7-2
SL-.QZ'A
08-29-3
Rev. 12-12-86

N

Verify the structural adequacy of walls and floors in Zones 669.0-A15, ££9.0-
Al6, 714.0-A7, and 714.0-A8 for the flood levels provided in NSLD
Calculation 3037 2638001, Revision 3.'*

& - Flooding in t! reactor building annulus must te limited to Z inches by
providing ‘ree ilow in the drain system or modification to the detection and
Az @l Y J(SGIALIONSYSURMA v wii was LT 0T G

OV 4 "The fest retirn header to the refueling water storage tank and certain
component cooling systern: piping in Zones 714.0-A7 and 714.0-A8 are
' ‘assumed t6Thuet the crack exclusion critéria, =~

/0 &' Spurious operation of associated equipment that might prevent safe shutdown
7 was not < valuated in this report. g ‘

- - .- ‘-

PROGRAM FOLLOWUP

Sarger! & LUndy recoinmends that TVA summarize implementation of the above recsmmene

cations through issuance of a TVA calculation "MELS Flooding-Summary of Coirective
) 4

\nions,® . This calculation will document corrective actions taken by TVA to ensire that

the intent of the Zargent & Lundy recommendations is met,




Fiden ATTACHMENT B

SEQUOYAH NUCLEAR PLANT MELB FLOODING - ACTION ITEMS

-—-1&0-oet#o#-‘lon0—409-0h0~fofeoee+vv~tetéon’-hcrv“9een-?vv73vd"tﬂﬁ'?vnumvvr?d

from those In reference 2. The recommendation numbers correspond to thoge in
Attachment A,

This sttachmant refllects o decislion to-(1) eLop work on the “"active* approach
for turbine butlding llooding and {2) implement the ‘“pessive* approach of
sealing theumwtrol andiausiliary boundaries for turbine building flooding to
elevatlion 706. These two slternstive epproaches are described in reference 2.
After rontert,, EEB 'wil) determine which of rhe parallel efforts on condult
sealing/cadle submergence in actions items 2.2.7 and 2.2.3 will be pursued.

The revision of the protective device settings per recommendation 6 is &
generic  insus that. {s brosder than MEL® events. This will be handled
separarely.  "The protettive devices for C&A Building Vent Boards 1Al1-A and
2Al-A are being addressed in SCR SQON EEB 86124 RO. The revision of the
protective device settinge-for Cia Building Vert Bosrd 181-B is an enhancement
and does ‘not invelve an SCR or PIR.

1. ACTION ITEMS REQUIRED BEFORE UNIT 2 RESTAP:

2.1 +Mechanical Diseiplinre Action Items

“F:151- Turbife Building Ploodine’ - Barrier Integrity - (Recommendation 2)

Close the drein path [rom the turbine building to the control
building ae defined in J. C, Key's memorandum to V. A, Bisnco dated
December 17, 1986 (B2S 861217 005). Assure that the current sealing
provisions of the doors potentially subjected to turbine building
flooding meets the design.

1.3 Electrical Discipiine Action [toms

2:2:3 Turbine Building Flooding - Berrier ogrity - (Recommendation 2) .
Seal conduit PL 3057 in accordance with existing drawing requirements
as defined in C. R. Brimer's memorandum to H. G, O'Brien dated

January 26, 1987 (B2S 870126 001) (reference Work Request WR
B218260),

1.2.2 Flooding Electricel Equipment on Flevetfons 734 and 749 - Expand the
evaluation in QIR SQN EEBBS003 (B25 850701 002) to verify that the

electrical equipment in &ll of the electrical bosrds on elevations
734 and 749 are above the MELB flood Jevels definad In the flood
o lavel calculation SQN-SQS4-056 (B4S 870106 #28).
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2.9 Civil Discipline - Act'on Items

o WA ke camAaEs gy .-

1.3.1 Turbine Bullding Flooding - Barrisr Integrity - {(Recommandation 2) -
Ansure that existi:iy sesaling of turbine building o conctrol building
hateh cover at El. 685 lz restored to design condition (reference

PoElLackWork Request. B208207): ¢ .
LUrDIne DUIGINY , J0DL LT ar

Bea. 1if ANS MTLe Bhd BURL LT ) J

P UL TR & Nuc!nanOtn\tgl;ho-Ah’ﬁon'I!enq‘ &

slosclreci Beview. ofwlnim:  omentud ECNs - Update-the. previous review of
veo N cauntmplementod. ECNe tu determine if subsequent ECMNs

impsct the
flooding evelustion.
FEV IR ¢ Ne 010t _ B¢
Kenes s 10BLs L. | yrosoe:® A
SQuBe e Plant-Maney.='svOffice Action Items
&des =t 5 v 3 r'a N
c8.5:1 5 voAneulus Flooding ~~ (Recommendation 8) - Develc en instruction to
Bhu L provide opersting surveillance of the anntulus

ain sump alarm system
(aspocisted with LS-40-12A end LS-40-12B). Duvelop provisions for

inspection of annulus for flooding {f the alarm syrtem is
inoperable.  Revise eystem operation !metructions SOI-$%-1-1M1% end
SOI-55~2K15 to add an action to open vaive 77-920 to drain the
annulus sump to o suxiliary bullding passive sump. The time
macging_ for inspeccion if the system is inoperable and to open valve

77-920 is asbout & hours. These provisions may be discontinued upon
.completion.of action item 2.1.3, e
. + -

2. POST RESTART ACTICN ITENS

2.1 Nochanical Discipline Actior Itoms

— S - m——

"~
2
—

Turbine Building Flooding - tarrier Int

loplement improved sesling of mechanics
suxilisry building

C. Key's memorandua

oprity - (Recommendation 2)

1 penetrations in control andg
boundaries as defined in part of EC¥ L6750, arnd J.
to SQEP Flles dated Octoder 1901986 (B25 861201

064). Improve the discherge path and capabilities of the control
building sump pumps for turbine bullding flooding ennditions. Add "
sump pump (if roquired) to the south mechanical equipment room,
elevation 669 in the turbine bui’ding. Provide the information on
the barrier leakege during turbine bullding llooding as requested in
QIR NEBB6244. (BaS 861126 252) . Cbtain supporting information as

neededs.
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HPFP Seismic 1(1.) Capabjlity - (Recommendati a 3) - Nocument that the
SPFP lines in zonis 749.0 -A6, -A7, -Al0, and -All will not have a
ioss~-of -pressure boundary in an carthqguake. The HPFP modifications
related to thess zones as delined in ECN L6770 ¢nd J. C. Key's
memorandum to SQEP Flles daled October 1, 1986 (B2% 861001 064), are
field completed.

Annulus Flooding - (Recommensation 8) - Develop methods of providing
free flow in drain system similar to WBM., (A possible alternative if
this approach is not prastical is to upgrude the flood alarm gystem -
so® action item 2.2.5).

Electrical Discipline Action Items

Turbine Building Flooding - Barrier Integrity - (Recommendation 2) -
Perform the electrical penetration seslant modificetion for the
conduits entering the control fauxiliary building from the south
mochanicel equipment room elevation 669 in the turbine bailding as
defined in ECN 6828. Document tha sdequacy of elactrical
penetrations for turbine buildiug flnoding to elevation 706 for the
“passive" approach and uantify any estimated leskape. (Referance
Wyle Tast Reports No. 17333-01 and -02.)

-able Submergence - {(Recommendations 4 and §) - Dovelop an
engineering justification that cables will oparate satisfactorily
under MELB submergence conditions. See inputs from reference S, S&L
(Ba5 860905 218), SQN EQP, ard WBN EQP. Document the justification.
This is an alternative to action item 2.2.3.

Conduit Sesling - (Recommendations 4 and 5) - Seal the concuits for
{1) carles required for MELB safe shutdown which are located below
the MELB flood levele and (2) cabies connected to sa’e shutdown power
supplies that are located in areas affected by borated water. Thias
should be combined to the degree practical with the conduit sealing
for the flooding from high enorgy line breaks (HELD) to resolve SCR
SQN EQPB621. EQP has conducted testing of conduit couplings for MELB
conditions and the additional field inspections, or verifications, to
identify the conduits below MELB flood levels. EEB has conducted
more formal testing of the conduit coupling and condulet sealing (see
¥yle Test Reports No. 17833-01 and -02). If there sre large number
of conduits involved, it may be cosi effective for NEB to arrange for
S&L essistance in reducing the set below the size »f the (1) S&lL sefe
shutdown set of August 12, 1986, and (2) set of cables connected to
2afe shutdown power supplies that are loceted in aress affected by
borated water., If problom arcar arice whore the flood depth or
Quretion exceoeds the MELB :onduit counling test conuitions, (such as
in the UHI zome), NEB can assis’. in dewcloping altornate approeches
{such a8 curbs, door modifications, ete.). Document the adequacy ol

the conduit sealing. This is an alternative to sction item 2.2.2
(see reference 5),

DNE1 - 3145Q
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Conduits Acting ss Water Fipes - Evaluate the TVA concern on the
acceptakility of wrter, which may )eak through fittings on flonded
conduits, being routed via the conduic to essertial equipment at

otber locations. These conduits are being sealid or rerouted for the

HELDB effort. S&L did.not consider this failure mecheanism in their
study. Seal the conduits if ncaded. Document the resolution cof this
concern,

ggﬁﬁlusmfiocalnﬁ ~ (Rocommendstion 2). - Upgrade the annulus drain
sump alsrm:system if required. See action item 2.1.3

L s

Civil Discipline - Action Itoms

Turbine Building Flooding - Barrier Integrity - (Recommendation 2) -
#7ovide the infurmation on the oerrier leskage diring turbine
building flooding as requested in QIR NEBB6242 (B4S 361126 253).

Nuclear Discipline Action Items

Turbine Building Flocding - {Recommendation 1) - Evaluste estimated
inloakages through the control and auxiliary building boundaries to
determine if these are within the design capability of the sump and

fump pumps. Develop additional methods of handling the inleakage if
Daeded,

N
“ i

Eveluste Unintended (Spurious) Operations - {Rezommendation 10) -

Evaiuate unintended operafion per section 5.5 of Project Instruction
PI-3Q-% in referance 1.

Isolation Valves 1ith Power Removed - Develop methods of sddressing
Lhe use of motor operated valves with power removed for isolatior of
ripe breaks in a timely manner. See punch list item 1 in the system
isolation tialeculation, SQN-5QS54-056 (B45 870106 426).

Non-Selsmic Piping Evaluation - The analysis in section 6.4 (page
25), and Appendix B of the safe shutdown analysis calculation,

SQN-5Q54-057 (BAS 870106 427), needs to be expanded from the MELR
safe shutduwn set of equipment to the full set of Selsmic Category I

equipment per section 7.1 of the project instruction PI-$Q-5 in
referonce 1,

DNE1 - 3145Q
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.4,
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4,
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.5

5 Backflow-Through Drains . The treatment of backflow from hisher
floors through drains into lower f{loors in Appendix H in the flood
level calculation, SQN-5QS4-056 (BAS 970106 428) will be expanded per
itom 1 !n the punch list for this calculation.

6 Révision 8f MELB Cil¢ulations - The calculaticns will be revised to

address the punch list items and the unverified assumptions., The
more significent items and assumptions are listed as geparate action
féééms~épf{h§$*ix3ting. The“useof any non-JA inputs such as telecons
"Will 'Pe upgraded to QIRs if needed.

7 Addition of Flood Levels to Environmental Drawing' - Add the MELB
f100d levels to environmental date drawing series «7E23%,

3 Input to-Operations—- Provide input to ONP-SDO for thelr use for
@ither (1) procedures, (2) training, and/or (3) backgiound. This
will be design output (or functional information output),

9 Summary of Corrective Actions - Document the finsl corrective actions
in & cealculeiion that is referenced in the summary report as
indicated in Attachment A,

10 Licensing Documentation - Revise FSAR Section 3.0 to reference
looding study in next FSAR revision, It has been determined that s
soparsata submittal to RNRC is not needed.

Plant Kansger's Office Action Items

3 Safety Injection Test Mode - {Recommendation 1) - Revise test

procedure per recommendation 1 in Attachment A,

.

% | ‘Surveilance on Flood Alarmg -~ Develop & procedure for surveilance

testing of the turbine, auxiliary and reactor building flood alarm
(detection) system, turbine building station sump level alarm, ete,
Sea TVA commitment in section $.3.2.11 of the FSAR.

ONE1 - 314"
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| _ONE/NFB/SQ54 | MEL8, Sargent & Lundy, Pipe Ruptures, Flooding
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{ ‘ ; ' | -
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{Applicable Design Document(sy . - . | b o , ! |
4 | ot L5 Vi om !
| N/A . A | |
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|SAR Section{s) | UNID Sysfq!_(_s)_ i | |
¥ [ W/A i el o e S e e e sy
| Revision 0 i R1 1 R2 | R3 |Safety-related? Yes (x) No ()
|ECN No. (or indicate Not Applicabie}f ~-:-: - 1 . .. |Statement of Problem
| _N/A i ] | | |
|Pr /in Z | J | | Document an orgarized overview of work per-
M | | | | formed by Sargent & Lundy to evaluate
ked, SLE RS, SRS RIS | | moderate energy |ine break (MELB) events,
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|ABSTRACT (These calcu:ations contain an unverified assumption(s) that must be verified later. Yes (X) No ()]
| LE :

| Sargent and Lundy (SEL) has prepared a comprehensive safety evaluation of MELB flooding for SON composed of

| evaluation criteria, data packages, calculations, and an evaluation report. This calculation docurents the eval-
| uation report, Moderate Energy Line-Break Flooding Evaluation Report, SL-4424, revision 2 dated March &, 1987,

{ The S&L report summarizes work yerformed by 54L to evaiuate MELB flooding events for SON and serves as a guide

| that shows the relationships among the supporting calculations produced in the evaluation. The desion criteria

| for the evaluation are provided in Appendix A of SL-4824, Section 3 of 5L-4424 sumarizes the methodaiogy, the
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| evaiuation demonstrates the ability 1o achieve safe shutdown for postulated MELB fiooding evenrs provided that the
| recommendations | sted are implemented. This calcuiation consists of this coversheet and Attachment A.

|

| The TVA corrective actions to address the S8L recommendations (unverified assumptions) will be summarized in TVA
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|
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I
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