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LER NUMBER: 82-065/01T-0
LASALLE COUNTY STATION: UNIT 1
DOCKET NUMBER: 058373

EVENT DESCRIPTION

On July 23, 1982 at 1300 hours Commonwealth Edison Nuclear Licensing
notified NRC Region 111 and NRR personne! of a potenial 10CFRS0 (55E)
assesment. Recent design reviews of the ' Surpression Chamber to Dry-

well Vacuum Breakers'' has led to the tentative conclusion that the
installed GPE 30" Vacuum treakers may exceed the LaSalle County specific
load definition as defined by the Mark 11 Owners Group for the case

of a double quillotine 7ailure on a recirculation loop. The LaSalle

County Drywell 1 Surpression Chamber Vacuum Breakers Valves are ex-

pected to undergo a single open-shut cycle as a result of the Surpression
Chamber pressurization associated with pool swell in a Post-Loca condition.

PROBABLE CONSEQUENCES OF THE OCCURANCE:

Commonweal th Edison has reviewed and presented to the NRC Staff results
of extensive analyses and confirmatory tests performed by Mark | con-
tainment owners having GPE 18" and 24" vacuum breaker valves of similar
design. The applicability of these results to the LaSalle County valves
was reviewed with the Mark | Owners' consultant who judged the results
indicative of the capability for the LaSalle County Vacuum Breaker valves

to operate adequately and perform their intended safety function.

CAUSE

The potenial problem of Drywell/Surpression Chamber Vaccum Breaker valve
failure was reviewed with the NRR Staff on July 23, 1982. Further
discussion is provided in the attached letter from L.0. DelGeorge to H.R.
Denton dated July 26, 1982,

CORRECTIVE ACTION

Written response of this potenial 10CFR50 (55E) will be issused to document
this Drywell/Surpression Chamber Vacuum Breaker Valve Post-Loca chugging
phe nomena. Additional tests will be conducted on a full size LaSalle
County valve as described in the above letter.

Prepared by: D. Uinterhoff
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LSCS July 26, 1982

Messrs: C. Reed/N. A. Kershaw Q.A. Engineer - SNED
J. S. Abel D. J. Scott (NC Only)
H. €. Bliss V. I. Schlosser - RIII Only
J. D. Bowers B. R. Sheltorn/7. E. Watts
L. J. Burke - RIII Only W. J. Shewski
T. C. Cihlar/G. E. Peterson B. B. Stephenson/D. L. Shamb’in
E. E. Fitzpatrick W. L. Stiede
D. P. Galle H. K. Stolt/Ww. L. Eck
K. L. Graesser (NC Only) (Bull., Circ., & I. Not. Only)
J. F. Gudac (NC Only) R. J. Tamminga (ISI Only)
R. H. Holyoak G. P. Wagner
J. H. Hughes P. P. Steptoe-IL4&B (Letters Only)
R. E. Jortberg H. R. Peffer - G.E.
N. J. Kalivianakis M. A. Bowidowicz - S&L
A. W. Kleinrath/A. 0. Rossin G. Wright - State of Illinois
R. Kyrouac (NRC/CECo Ltrs only)
D. E. Lingvall G. F. Owsley - Exxon
J. J. Maley W. R. Bird - Consumers Power Co.
T. E. Quaka - RIII Only
R. E. Querio - RIII Only NL Distribution
R. Ralph

In the judgement of the Nuclear Licensing Acministrator, tne attached
document contains the following commitments to the NRC or requirements
from the NRC.

Identification of Attached Document: LSCS1/2 - Drywell/Wetwell vacuum
Breaker Assessment; L. 0. DelGeorge letter to H. R. Denton dated July 26,
1982.

NRC Commitment or Requirement:

Responsible -
Due Date Commitment or Reguirement £dison Department
8/13/82 Provide NLA schedule for conduct of vacuum PE/B. Shelton
breaker test-inclucing expected date of
bounding test run.
11/1/82 Provige NLA evaluation report on results PE/B. Shelton

of vacuum breaker test for transmittal to
NRC. Note: NLA should be on distribution
T all preliminary drafts of this report.

NOTE: '4) Proj. Eng. is expected to coordinate
with LSCS operations/construction to
make a valve svailaple for testing.
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(2) pProj. Eng. is expected to initiate a
final cesign basis evaluation of the
subject valves including plant specific
load definition, possible modifications and
replacement of the U2 valve used for the test.

when it is determined by the responsible department that a due date will
not be met, the Nuclear Licensing Administrator should be notified
immediately.

L. 0. DelCeorge 82-29




Aoaress Reply 10 Pos: Ofice Box 767

Commonwealth Edison
e Cne Fust Natona Piaze Chicage. llinos
Chicage. llinois 60690

July 26, 1982

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulstory Commission
Washington, DC 20555

Subject: LaSalle County Station Units 1 and 2
ODrywell/Wetwell vacuum Breaker Assessment
NRC Docket Nos. 50-373/374

Dear Mr., Denton:

The purpose of this submittzl is to document the
Commonwezlth Edison assessment of the Crywell/wetwell vacuum
bDreakers which was reviewed with your staff on July 22 and 23,
i5€2. The subject valves have been reviewed through the Mark 11
Containment Owners Group and & generic bounding loag definition
established. The methodology associated with this review was
Ciscussed with your staff in May, 1982. We are unaware, at this
time, of any outstanding questions although a report cocumenting
this methocology has not yet been submitted. Relative to the
bounding load cdefinition, it should be recognized that the LaSalle

lves, cue to their location outside the wetwell, do not
e cycling ‘open and shut) as a result of the post-LOCA
phencmeng. The LaSalle County valves are expected to

:

uncergo & single open-shut cycle as a result of the wetwell
pressurization associated with pool swell. The pipe break size
leacing to the maximum swell induced differential pressure (4AP) is
CisCussec In Attachment I of this lette:.

Having established that a pool swell induced A P across the
vecuum Dreaxers must De assessed to assure that the valve safety
function will be fulfilleo, Commonwealth Edison has performed what
is juoged a bounding assessment using bounding generic angular
velocitles assoclateg with the maximumA P ceveloped through the Mark
Ii Owners Group The conservatisms in this load definition, both
w-ih respect to the generic methodology and plant specific
epplicaton to LeSalle County are discussed in ARttachment II.. Of
primaery Importance is the fact that the LaSalle County valves are
Outsice tne wetwell and are in a pipe loop which also contains two
! ation lves This configuration is likely to have a

e en the LaSalle County specificdP andg thereby,
specific load definition. These numbers, and
¢ adjustmentis to the generic losd denfition are
énd will be incorporated into the final design
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i eancing the expected reduction in the plant
efinition, & bouncing evaluation of the vacuum
breakers h en pesformed. This evaluation, which was revieweg
with the on July 22, 1562 incdicated that the LaSalle County
vacuum breakers woulc fulfill their safety function. As a result of
uncertainties associated with this evaluation, i.e. the
applicability of the closing impact results on the opening impact
loads on the valve body and internals; Commonwezlth Edison reviewed
and prsentec to the NRC staff the results of extensive anzlyses and
confirmatory tests performed by Mark I containment owners having
vacuum breakers of similar design (18" and 24" GPE valves). The
applicability of these results to the LeSelle County valves was
reviewed with the Mark I owners' consultant, and those results were
Judged indicative of the Capability of the LaSalle County valve.
The results of this detailed assessment, presented to the staff on
July 23, 1962, are Cocuemented in ARt tachment 11I1. Of particular
interest is the fact that this essessment clearly indicates that the
closing impact bounds the opening impact case, the ma jor expressed
staff concern.

ot
specific loa
as b
e~re
L - U
Ker

3

S on the basis of the simplified analysis of the
vecuum breakers, supported by the applicable Mark I
nalyses anc test of similar valves that
son has concluded that the LaSzlle County vacuum
queate and will fulfill their intended safety
conclusion is further supported by the fact that the
nding cefinition is of exteremely low probability due to its
coubleé guillotine failure of the largest diameter
I); and due to the expected reduction in the
g definition when appropriate refinements are
ual LaSalle County parameters (Attachment o §
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belief in the present edequacy cf these
rill conduct a confirmatory test on a

e using the bounding generic load

e completed and an evaluation presented
The NRC Staff will be given advance
unding test run to allow for their

ired. It is fully expected that this

valve to what is judged a Very

1l resclve 2all present uncertainties.
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If you have any guestions concerning this submittal, please
contact this office.

Vvery truly yours,

0 Dl

. 0. DelGCeorge

cc: NRC Resident Inspector - LSCS

b
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ATTACHMENT I

LaSalle Countv Maximum Uplift Pressure

Reference: LSCS DAR

Vow = 221,500 ft3

Vww = 166,400 ft3

Avent = 295.2 ft2 593 vents)
va ]l = 142,160 ft

Pool depth = 26.5 ft.

ADOOl = 5069 ftz (i.e. VEQO; - Avents)

ﬁ -
“Pool
1. From Maise - Economos Report (NUREG-CR2191)
F = Ag x Ry X Vyw/Vpw x A

APUP = MAX, AT F = .06
and i{s positive from F = 0.35 to .12

2. For LaSalle County at F = .06
Agreax 1.37 ftZ for max. uplift pressure
.80<Ag < 2.74 ft2
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AS-BUILT VALVE CONFIGURATION

. VACUUM PREAKER 15 BETWEEN

1 SoLATION VALVES

- AP,, APPLIED Acesss VACUum BREAKER
. AP VACuum BEeAKéR\ £ AP,
AsBUlLT PESIGN

- VACUUM BREAKER RESISTANCE 1S

4,1/,) oF ‘AS-BUNLT CONFIGULATIoN
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- REFINE MAR GIN

mMkI EXPERBIENCE PRoDUCED Reducebd

IMPACT VELOCITY
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PALLET DIA. (INCHES)

PALLET WEIGHT (LB)

TOTAL SUSPENDED WEIGHT (LB)
PALLET THICKNESS (INCH)
PALLET MATERIAL

lllNCL TYPE

VALVE BODY THICKNESS (INCH)
VALVE 'BODY MATERIAL

VALVE BODY SEAT DETAIL

GPE - WETWELL/DRYWELL VACUUM DREAKERS

LASALLE

25
h5

3/8
SA 516-GR70
HALF PINS
3/8
SA516-GR70
PINS

2h-INCH MK |

22

50

61

7/16
SA2L0-TP31655
HALF PINS

3/8
SA516-GR70
RING

18-INCH MK |

21

ho

50

3/8
SA516-GR70
FULL PIN

3/8
SA516-GR70
PINS
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SEE FIG. I-3

-
2
N\ SEAT RING

Tl — PALLET /
(CLOSE POSITION)

) Qi5!5!': FIG. 1- 4
MAGMET LATCH
YACUUM BREMKER WALL

20"
'
!

FIGURE 1-2

GPLE 18" VALVE GEOMETRY
(GPE TYPE LD-240-200)

PALLET STOP
STUD LOCATION

(4PLCS)
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PALLET
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-
PALLET
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PALLET SEAL
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FIGURE 1-4
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SECTION A-A

HINGE ATNA
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PALLET
RINGE
BRAZKET
sSTUD (Y )
FIGURE 1-7
GPE 24" VALVE HINGE GEOMETRY
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(a) UP IMPACT
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(b) DOWN IMPACT
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| GASKET MATERIAL GAP
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FIGURE 4-1
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UP = UP-IMPACT (OPENING) DOWN = DOWN-IMPALT (CLOSING)

“DOWN

-
B .
up
.
-
55 o
[/ I [ [ [ /7,
-
.
N -
|
~
;;--"’“"
FIGURE 4-2
- B cmTTTUTCR A
GPE DISC AND VALVZ 30DY STIFFNESS AND
YNAMIC MASS DETEIRMINATION MODELS
-
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VERTICAL DEFLECTION (INCHES)

3.8

1.25
1.00
.75

.50
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FIGURE 4-3

GPE UP-IMPACT ANALYSIS
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53: GPE PALLET DOWN-IMPACT STRESS CONTOUR PLOT OF
a;' MAXTMUM STRESS AT TOP SURFACE
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Stress (KS1)

150 ==

100 —

50 -

——s— Max Principal Stress Top Surface
—&— Max Principal Stress Mid Surface

—3— Min Principal Stress Bottom Surface

!
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(o R Sud
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g 10 12
Distance Froz Centerline (Inches)

£ PALLEIT DOWN-IMPACT PRINCIPAL STRESS
DISTRIBUTION ALONG SECTION FRO*. PALLET
FESTER-TO "IMPACT POINT (SECTVON A-A)
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FIGURE 5-6
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GPE DISC UP-IMPACT STRESS CONTOUR PLOT OF
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TABLE 7-1

a9y

Disc/Pallet Streng:th Ratios

i i SHORT TERM
: FSTF FORCING FUNCTION FORCING FUNCTICN
- UP-IMPACT DOWN-IMPACT DOWN- IMPACT
- (16.02 RAD/SEC) (19.59 RAD/SEC) (B8.04 RAD/SEC)
T*Disc Secticn ’
(1) .20 .36 .15
(2) l .36 .62 L .25
(3) .24 52 .21
(4) .20 .32 13
(s) 19 14 .06 J
NOTE
1. No up-impact predicted with shbrt»ter: forcing Tunction.

nutech
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TARLE 7-2
Ninge Component Strength Ratlos

* - No up-impact predicted with

Loanu

short term forcing function.

o, SIORT TERM
FSTF FORCING FUNCTION FORCING FUNCTION
' UP-IMPACT (16.02 RAD/SEC) DOUWN - IMPACT (19.59 RAD/SEC) DOWN-IMPACT (8.04 RAD/SEC)
T 1w oF winrss Learactty | strencr| STRESS | CAPACITY | STRENGTW | STRESS CAPACITY | STRENGTH
__COMPONENT _ | STRESS _(xs1) | (KS1) RATIO (ks1) | _(KSI) | RATIO _ _Kks1) (KS1) RATIO
NINGE ARM RENDING 78.02 110.4 0.1 pge | Py 110.4 0.63 28.6 110.4 0.26
DIRECT 0.4 89.7 0.2 89.7 0.1 89.7
NINGE SHAFT RENDING 11.2 108.5 0.1 A21.6 108.5 1.14 49.9 108.5 0.47
SHEAR 9.5 4H6 .6 ' “10.1 46 .6 4.\ 46.6
DIRECT 7.1 84.8 4.1 84.8 1.7 84.8
WINGE EARS BENDING 22.6 110.4 0.21 21.8 110.4 0.22 8.9 110.4 0.09
\ DIRECT 4.5 89.7 8.7 89.7 3.6 89.7
. - — —
IIINGE ARM DIRECT 19.9% 84,8 1.18 68.6 8h.8 0.87 28.2 864.8 0.36
S5TuUbS SIEAR 36.2 069 19.% 46.6 6.) 46,6
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Cszpcnent strengths for the vacuuz breakers were computed

-i1izing the Von-Mises zaxizu= energy distortion criterion to
"evaluate the ultimate strength capacitles. According to this
eriterion, fallure occurs when the strain enaryy reaches the
ultizate capacity of the componen:t section. Accordingly, the

tateraction equation fc

"

general loading is:

- (-%_ _v_>2}1/2 = Strength Ratio

2, (N2 T2, (Y
U o o

( (-
|84
where!:

M, N, T, V = cozputed bending mccent, norzal force, torque,
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moment assu=ing Sy at the

neutral surface and S, at the outer f£iber
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stress equal to .335, through the section
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TABLE C.3-1
STRENGTA RATIOS FOR GPE 24" VALVE

ULTIMATZ
YIELD TENSILE STRENGTH
cOMPONENT MATERIAL STRENGTH STRENGTH RATIO

12T

'A—-:-&
(SECTION 3-3)

- - arYT-
eV o B.- UK;.

= AmETT -
SRALANS S .UD

®IV0T BLOCK BOLT

v ing

SA240 TYPE316
SA240 TYPE31é

SA320 BS

SA193 B&M

22.33 ksi

22.35 ksi

30 ksi

30 ksi

75 ksi

L4

75 ksi

75 ksi

75 ksi

.27

.32

<76

.35
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UMD IFIED TEST PROGRAM

SN

PURPOSE OF TESTS
- SHOW LINEARITY OF ANALYSIS
CONFIRM THE ACCURACY OF ANALYTICAL

RESULTS WITH A SIMPLE DROP TEST
IDENTIFY ANALYTICAL CONSERVATISMS

TEST SETUP

TEST RESULTS

nutech
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£ST SETUP

SIMPLE DROP TZST
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’ 10°, 20°, 30°, 40°, 50%, B&°

B STRAIN GAUGES

- VELOCITY PROXIMITY PROBE (UsSzD
TO MEASURE IMPACT VELOCITIES)
¢ INCLINOMETER
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