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Dear Mr. Tedesco:
{@. .

-- -

Subject: HANDOUTS FOR GENERIC b III MEETING
.

1

Attached for your information are three copies of the visual aids used for ji

presentations and discussions during the meeting on February 12 and 13 with i

you and Messrs. Lainas, Cudlin, Kudrick, Slegers, Shao, Mills and Slaughterbeck.
During this meeting the following general topics were discussed:

,

1. Mark III Test Programs - status f
2. Mark III Suppression Pool Dynamics - modeling and LOCA loads

3. Relief Valve Discharge Loads - modeling, testing, and loads

4. Containment Vacuum Breakers - sizing transient analysis

5. Miscellaneous - status of hydrogen control design |;

- continuous purge of containment
- secondary containment bypass leakage f,

l - subcompartment analysis 1
d

At the conclusion of the meeting, Mr. Cudlin summarized the comments and |

concerns that were expressed during the discussion of these topics and !
asked that GE provide a schedule by which information would be provided to
resolve cach item. The following is GE's interpretation of the expressed

|
concerns or comments with an indication of when and how the information will

.

be provided: 1
! !

3. Provide additional information to explain and justify the applicability
L of the current one-third scale steam tests in combination with previous

full scale air tests for defining pool swell loads for structures at orr

l above the suppression pool surface.
&C

BE SURE To INCLUDE MAIL CODE oN RETURN Co 8707090454 870610 1% PDR FOIA '

\ * THOMAS 87-40 PDR
_________________J*< .
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Pool swell loads that GE has defined for structures above the suppres-
sion pool are based on the full scale PSTF air tests performed in
February - bbrch, 1974 and reported in the 7th Quarterly Progress Report,
December, 1974. The purpose of the current one-third scale steam tests i
is to demonstrate that these loads are conservative. Defining reduced 1

{=
impact loads is not an immediate test objective. A discussion of the
applicability of selecting ligament thickness and approach velocity as
the key parameters for defining impact loads on all structures above the
pool will be presented together with the scaling considerations used in

.

selecting the test setup for the confirmatory tests. Included will be a
discussion of the applicability of load definition to components and

{=-structures at various elevations from the suppression pool surface to the y
elevation at which bubble break through occurs. This information will be
transmitted by April 11, 1975.

2. Provide a definition of all ILCA and relief valve discharge loads on the
containment structure, the basis for each value, and justification for
the magnitude given.

A list of the phenomena that are either known or could potentially occur
during the response of a Mark III contaiment system to a loss-of-coolant
accident was presented in a letter to you dated January 27, 1975. This
list will be the basis for identifying recommended applied loads for
the various portions of the containment structure. The applicable phenomena
will be identified and a resultant load together with a time history for
application will be presented in the form of a bar chart. A separate
chart will be prepared for each general area of the containment structure
such as the drywell wall, bottom of pool, containment shell, sttuctures
above the pool, etc. A report will be prepared for the standard plant .

configuration with this information. The report will identify the load,
indicate the basis for the load, and justify its adequacy. The report
will be completed by July 1, 1975.

3. Provide a description of current modeling which is used for determining
the magnitude of the loads on the suppression pool boundary due to the
vent clearing associated with initial Safety / Relief valve discharge.

A description of the preliminary model being used to predict safety / relief
valve initial discharge loads on suppression pool boundary will be pro-
vided in a letter to you by May 9, 1975. This model utilizes the same
basic principles as those originally presented in topical report
NEDO-10859. In a letter from h'. R. Butler to I. F. Stuart this topical
report was indicated to be disapproved for reference on licensing appli-
cations, however, the attached evaluation stated that this "model generally
represents a valid and sufficiently complete method of generating a pressure
loading prediction for relief valve action" provided that this would be

L . . . . _
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" supported by a larger data base." Therefore, GE is utilizing the basic
principles for determining Mark III design loads and has established a
small scale test program that will verify the adequacy.of the technique
for single as well as multiple valve discharge load prediction.

4. Provide a description of the current tests that are being performed to
verify the analytical model being used to predict Safety / Relief valve
discharge loads.

A discussion of testing that is in progress for analytical model verifi-
cation will be provided in a letter transmitted to you by April 11, 1975.
The' discussion will identify the purpose and objectives of the tests, a
description of the test facility, and a discussion of the test program.

5. Provide a description of the current tests that are being performed to !

investigate seismic wave generation in the suppression pool.

A discussion of the testing that GE has undertaken in an effort to confirm
that the generation of waves from a seismic event are not of concern will
be provided in a letter to you by April 18, 1975. The discussion will
identify the purpose and objectives of the test, a description of the test

"facility, and a discussion of the test program. An identification of the,

seismic input which is used as the forcing function will be included.
Current testing is scheduled for completion by June 27, 1975. A topical
report on the test results will be prepared after the completion of the
program. The report will be submitted four months after testing. ]

!

6. Provide a description of the nodal arrangement, area volumes, flow areas, |
loss coefficients, and the philosophy used in selecting these values in
the subcompartment analysis for the RPV shield wall annulus.

This information will be provided in a letter transmitted to you by
April 4, 1975.

7. Revise the containment vacuum breaker sizing analysis to include mass
transfer effects.

The model information originally submitted by letter to you dated
December 9, 1974 and commented on in your letter to I. F. Stuart dated

,

January 15, 1975 will be revised and resubmitted by June 1, 1975. If I

Imodel changes involve the use of a mass transfer rate rather than
instantaneous transfer, information on details of the containment spray
systemdesignwhichdeterminethisratewillbeinclu4ed. Analysis with
the revised model will be performed at an initial temperature and relative
humidity whid are realistically worst case values that could be experi- j
enced in the containment.

.
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1

In addition'to the above items, you' inquired as to the possibility of going; i

to the Southwest Research Institute facility to observe a test-run for the
seismic wave generation investigation. Arrangements will be.made.and'you ;,

will be notified of a good. time.to visit the facility with approximately '

,

L two' weeks prior notice. . Testing is currently scheduled.to run through
;, June 27, 1975. .If'you have any comments.or questions, please contact me or

Mr. Bert Sobon (Ext. 3495) ..

. Sincerely,-

..

'

Geza L. Gyorey, Manager.
'BWR Licensing . .

;

Mail Code 682, Ext. 2245 i
.

GLG:smk
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.g 1 EXCERPT FROM SUINARY. OF
'

136TH ACRS MEETING .|
AUGUST. 5-7, 1971 1

!

EXECUTIVE SESSION ,

,

3.2- Limerick Station

.3.2.1- Executiva-Session
,

The Subcommittee review of the status of Limerick design to accommodate
safeguards concerns was presented in the form of a comparisen of Limerick
and Newbold features. The following major differences were noted.

. Siting

Limerick Newbold,

SPI 0.81 1.25

: Wind Direction- 1 ,1

Wind Speed -41 1
.

, Building - Limerick reactor building is rectangular and upper
floor extends over both reacters

Containment pressure - Limerick blowout panels relieve at 7" H 0.
2This relief pressure is adequate to accommodate 11 orificed instrument

line breaks. (Two psig will accommodate only 15 such breaks'.)'

ECCS - Comparable to Newbold except for lack of redundancy in LPCI-
piping.

|

1
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*

.Drywell Volume - Limerick 407. greater than Newbold

g - Limerick 0.12 g horizontal, HM7

,Radwaste Storane Capacity - Limerick greater by factor of 3.75

Discussion was directed mainly toward satisfying remaining safeguards
information requirements related to main steam line stop valve leakage
and measures to stop the leakage; Capability for inservice inspection;
seismic design bases; nearby railroad; containment liner veld inspec-
tion; spent fuel cask handling.

Committee positions and information needs with respect to the major
concerns were as follows:

a. MSL Stop Valve Leakage - The Staff does not include the

contribution of this leakage to the post-LOCA dese' cal-
culatidns'; as'sumptiens regarding integrity of steam line'

system between isolation valves and turbine are important
to the assessment of effects of 11 cfm stop valve leakage;
MSL is Class I design, but the lines connected to it and
the turbine building are not.

.

b. Inservice Inspection - Applicant will give attention to
design'for adequate space. Committee will probe this
item with Staff and applicant to gain assurances that
such design provisions are feasible in an effort to avoid
repetition of the James A. FitzPatrick reversal.

c. Seismic Desisg1 - Recommendations of ACRS consultants (Page.
Wilson and Philbrick) range from unenthusiastic acceptance
of the preposed 0.15 g BBE to a recommendation fer 9.2 g {
for the DBE. j

|
'd. Railroad - Committee members expressed concern about hazards

te the plant attributable to shipments of toxic materials
and explosives en the nearby railroad. j

|

|
1

I

l
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.

Containment Liner Weld Inspection - Some concern wase.
expressed regarding the applicant's proposal for 4*/.
radiography of welds. However, structural strength is
secondary to leakage for liners, and the entire struc-
ture will be leak tested. The welds will receive a
pressurized channel or soap bubble leak test in con-
formance with the new safety guide. Two percent weld
radiography has been accepted for PWR containment liners.

f. Spent Fuel Cask Handling - Proposed procedures and design
for protection against hazards associated with dropping a
spent fuel cask into spent fuel storage areas would be
probea with the Staff and applicant.

3.2.2 _ Regulatory Staff Meeting

All major concerns have been resolved except the following:

Seismic design of MSL pipinga.

b. Post-LOCA control room exposure doses

c' . ATWS'

d. Post-LOCA MSL isolation valve leakage exposure doses

e. Gaseous radioactivity releases

f. Dilution and dispersion factors

g. Nuclear fuel integrity

h. Guide tube collapse

1. Seismic design

j. Heat load on filters

k. Post-LOCA hydrogen control

1. Gaseous Radwaste treatment system

m. Common-mode failure

Date Issued: August 18, 1971 - 22 -
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In' discussion.between Staff and the Committee on these items, the-
.following information was developed:

-a. Seismic design of MSL piping - Applicant has accepted Class
'I requirement.for pipe sizes 6" and larger. Staff is
pressing for;2-1/2" and larger.

'b. . Post-LOCA control room doses - Applicant's calculation
techniques and assumed filter efficiencies differ from-
those of the Staff.

c., ATWS - Applicant will use pump trips and boron injection;
.no occurrence probability figure is available and'none
'is expected.

~d. Post-LOCA MSL isolation valve leakage exposure dose - The

Staff is not yet satisfied with either of the applicants'
proposals.for preventing excessive leakage; for the design

3leak rate of 11 ft /hr, a ground level release and the-
wor _st meteorological conditiens would give a thyroid dose
of'100 rem / min; if time delay credit can be given for.
leakage path through piping, turbine and condenser, the
calculated dose decreases to a few rem.

e. Nuclear fuel integrity - Need updated,information en
production fuel,particularly with regard to performance
of gadolinia in comparison with boren.

'

f. Guide tube collapse - Karwat oscillations are not con-

sidered to be a problem with the guide tubes.

g. Seismic design - The Staff is satisfied with the bases

used-by: the applicant. Soil amplification effects
account for.the 0.15 g DBE at Limerick and the 0.2 g
DBE at Newbold.The horizontal acceleration values
assigned to Newbold and Limerick are comparable.

h. Post-LOCA hydrogen control - Applicant has accepted the
Safety Guide requirement.

.

| Date Issued: August 18, 1971 -23-
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;In addition, there was considerable discussion regarding.the fellowing7
: concerns:

Primary system pressure relief - Appliaant assumptionsa.
regarding number of relief valves operable are, unknown;-
relief capacity is distributed 10% to safety valves, g

' '

and 60% to relief valves; the~ total fractional capacity
is the same as for Newbold' and is satisfactory to the-
Staff; there is sufficient redundancy in valves to
enture the required relief capacity;. a reactor scram
must be assumed'to take place.

b. Spent fuel eask drep safeguards - Cask leading and transpcre
area is above a 3'-wide concrete wall between the fuel storage
pools.

c. Railroad hazards - The Staff is satisfied w".th the applicant's
attention to toxic and hazardeus materials transport matters.

d.- Adecuacy of coolinn water supply - The Staff feels that the
applicant has met required criteria.

3.i.3 Meetinn with Philadelphia Electric Ccmpany

Primary System Activity (Euildup of Iodine following plant shutdown)
i

Information obtained from San Jese relative to pest-scram radiciodine
buildup in coolant was reviewed by General Electric Company. Rep-
resentatives of Public Service Electric and Gas Company attended this
portion of the meeting since it was applicable to both'Newbeld and
Limerick (see attachment B for a summary). '

;

General conclusions and points of discussion were:
i

Tech Spec limit for iodine activity in liquid is now 1.5 pci/ce, ja.
Dr. Hendrie recommended that the possibility of an iodine
spike in primary water after depressurization shculd be.
taken into account in setting the Tech Spec'for normc1
operation. It may develop that the Tech Spec fer' noble
gas release will define a control point for fuel failure,

that will keep radioiedine within acceptable limits.

Date Issued: August 18, 1971 24 -
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b. Effect of depressurization on iodine release to coolant
should be investigated. !

Limerick Review

The major remaining issues with respect to Limerick safeguards concerns
were reviewed and discussed with development of the following conclusions
and inforrantion. -

a. Limerick /Newbold Populat ion Dist ributien . Population to a
distance of about three niles from Limerick is 1 css than
for Newbold; beyond three miles the populations are about
the same.

| b. River Plow - Will not be 'significantly affected by with-
drawal of wat.cr for plant use.

c. Cooling Towers - Seismic design is Class I, but t. hey are
not designed t o withst and a t ornado; missiles generated
by a disintegrating cooling t over are not considered a
threat t o the plant; the cocling towers are not e s s e nt ?.al

for sa fety of the plant following a major carthqucke.

.

d. Re dva .s c e Sv s mry - Liquid raduastes will be recycled, and a
radwaste processing systcm will be purchased from' Union Carbide.
Releases are estimated to be less than 1.5 x 10-2 ci/yr. ;

c. Over-Under Containment - Ib an improvement with respect
'

to seismic considerations and pipe whip.-

f. Bodep Bay /Limerich Contein-frt Desi,;n_ Bares - In responsef
to a question from the Ccamittee, the considerations involved
in the design of containment for the.two reactors were com-
pared. The designer and applicant took the position thnt no
significant extrapolations were required in basing the design
on test s related to the bodega Bay configuration and that the
model had 25 to 401 built-in conservatism. Some of the

Committee appeared unconvinced of the cloimed similarities.
Ilowever, it was established that economic considerations
verc not a guiding influence in the appl i cant 's dec.osi na
to go to the over and under durign.

g. HPCI
System will be chan?;cd to reflect Newbold designe

(will inject directly int o one core spray spaiger).

e The difficulties associated with adding a second 11PCI

system for Limerick are the same as for Newbold.

Date Issued: August 16, 1971 - 25 -
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The Limerick HPCI system is being reviewed to determinee

the feasibility of increasing the flow capability. Thus )
far, no feasible alternate shows reduced peak clad i
temperatures.

h. Main Steam Line I

Applicanc pt'opor,es to design 14" and 8" headers and bypassr,

headers to Class I seismic standards up to and including
the turbine stop valves and bypass valves.

Sensor / transmit ter t ime delay f or initiation of isolatione
i

valve closure is estimated to be one cecond.

The applicant can provide a seal to limit leakagee

without inct c11ing a t hird isolation valve. This

will be reviewed with St af f and, if necessary to
obtain agreement, a thirc valve will be installed.
By applicant 's analysis, thc reliabilitics of the
two alterneter would be the same,

The applicant 's two-hour thyroid doses at the sitee

boundcry for process steam line (HPCI) breaks are
l ow (~1 reir.) because c redit it taken for df pro-
vided by steen scparat ors . For Lime.ri ch, the st eam

line can be isolated by t enm at ure t rip in 20
seconds. If the main stean line brea.s, moisture
carryove r and re sulting dose s uill be high. For
a TID release,dasts of 100 rem / min are calculated.

!

1. Reac tor Shield - k'ill be re in f orced to t ake. safe-end nozzle
failure without loss of intcp,rity of shield, llowever, the
applicant propo.wed to st r. ngthen rhic1d only in area of
nozzles because this is the most likely site for a failure,

j. In se rei c e Insnect_ ion Src q - An inspcetion cnnulus will be
provided betvw versel n: ? ch ie l t .

I

k. Sei n i c De r,5 vn - In reopente to Cer:cittee quertiening regarding
scimnic parai c lers and cart hquake probabilit iec, the applicant
s t a t e <1 t.h at Ll.e astumption unct be made t hat the probability of
exceeding the DliE during the life of t he plant is nil--by
definition. The cc.ncern of t he Comit t ee was directed toward
the uagnit ude of t he g values assigned to the DDib

1. Hvd r Non - Post-LOC / inerti ng and adequat e th:ing of the con-
i

tainment atmosphe re is prov 2 c.%d in the design to cusure !
elimination of any hydroccn poch ring. However, a systen
design for monit oring the hydrogen conte nt of the ccntain-
ment atmosphere has not been developed.

Date Issued: August 18, 1971 - 26 -
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!~ . ni. Railroad - Is 60 feet below grade; toxic gas and explosives
hazards potential will be minimized by notification and
other procedures in cooperation with the railroad; control
room air' intake is on the side of the building opposite the
railroad; the railroad does not constitute a danger to the
cooling water supply system.

| Containmentn.
.

1. The adequacy of the secondary containment to contain
process steam line failures was discussed. The
applicant noted that:

Temperature and flow sensors will promptly isolates

the liPCI line if a break ocevrs. For small leaks,
they would provide indication so the line can be
manually isolated.

For some HpCI line break conditions, the building*

would relieve. A mejor break would cause even a
2-psig building t o relieve.

No probability figures are available for leaks ore

breaks capabic of causing containment pressure'

re l ie f. (Isolatica w.1ve reliability and the
,

basen for decicions regarding low-pressure release
to thc environs vs. design for higher containment
pressure were dircuesed et length.)

* The blowout panels in the secondary cont ainment
would accommodate complete fracture of the HPCI
systcu' without overpressuring the containment,

Compartmentalizat ion minimizes chance f or c ompound-s.

ing ef fec ts of disrupt ive failure in any tell.

The pressure relief arrangement would acccccodatoe,

about 11 instrument line breaks.

2. For a LOCA, the containment arrangement providet for comp erej
mixing of the cont ainment atmosphere and controlled recircula- d
tion and filtering in the SGTS.

4

3. In responsc to questions direct ed toward exploring t he relativc
consequences of a 25-in2 break in primary cor t ainment with a
1/4 or 2 psi secondary containment, the applicant confirmed

Date Issued: August 18, 1971 -27-
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that the panels would relieve for a hole greater than ;

25-in2 for both designs. If the 25-in2 hole is also f
associated with a LOCA and TID relcare, the doses can |
be expect.ed to be measured in hile rads. )

4. Although the effect cannot be quantified, the heavy concrete
4| construction of the primary containment can be expected to '

act as an energy absorber and thereby improve resistance to j
penetration of the liner by missiles or pipe uhip. However,
some types of small, sharp, high-speed missiles could pene-
trate the Ifner.

5. Pipe whip const.raint will be provided where needed.
j

6. The applicent's comparison of containment pressure alternates
heve not included a 10 psi secondary containment building.,

For high-pressure secondary containment , the spent fuel pool,
switchgear and electrical equipment would probcbly have to
be located outside the containment structure.

o. Primary Svstom Pclief Copacity - is based on the requirement s
of Section III of the AS!!r. Code. It is assumed that all valves
will operate, but there is redundancy to the extent that only 9
of 13 valves are required t o operst e. Safety and relief valve
capacity sizing were explcred in relation to the sizing diagram
(At.t.achment C), and then was much discussion of wayr, ,cano, I

hases aad justification for increasing the pressurc relief
capacity above that. p r op o r.e d . There would be room to install
addi tional valve s, but the header flow capacity would have to ]
be analyzed. The assumptior. of a scram is basic to thc proposed
pressure relief capacity. 1

!

p. ECg:
1

The Limerick ECCS is the same as that of Newbold, excepte

for the degree of redur.dancy in the LPCI piping. I

e railure of one coro spray header connection vill result
in fuel clad temperature of 1800 F. j

The flow capacity of the core spray system is 100% io

greater than required, and for any of the postulated
accidents, the proposeJ system would maintain clad
temperatures belou 18000F.

The core spray flou threshold for loss of spray dist ri-e

bution is not known.

!
4
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3.2.4 Caucus

The- consensus of the Committee was that an attempt should be made to
write a letter, recognizing that there wert. still some unresolved
concerns ei individual members in regard to edequacy of:

HPCI/ECCS systeme

o Containment
I

Primary system pressure relief capacitye

g value assigned to DBEe

13.2.5 C_onclusion

i

The applicant was informcd that an attempt would be made to write
!an ACRS report although there might be some dissents on matters

discussed. ;

y
<,;

)/

***

{

[
,

r

)
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. G: ,ACRS se6 tings' arc informal, round-tabic discussions.which are
. ..

-

1

considered'uorhing sessions in the same category as inter or intra-
i

agency- correspondence, . niinutes of internal acct ings, etc. , which are
I-

-.

' precluded from .pablic disclorure in accordence withL the provisions'

of.'10 CTR Part-9. In t he course of these meetin3s . preliminary dato~

and exchange of prc1Painary views are frequcatly discussed cnd pre-
~

ctd6 the; issuance of. a natured and completed report by the ACRS. These

-reports, which include the conclusions and recom:nendations of the 'ACRS -
m .

ar ninde tnailsbic1. to the public in accora nce with the provisions of

the Atomic incrgy Act'.
p

|- ' Sec.ACRS.'( The Coumittec. bclieves .that in- performing its functions- of
'(

1.t r of ( investigation, this mode of operr. tion,'uhich allern for full and frenh
s/3/66 (

. - to fulfilling its
39, (( discur.sCon of reactor caf et y quest ious, ir import.ent,

4s7 ( responsibilities.
|..c

In addition, since the ACRS was established as a statutory group

to ?ssist and advice t'io Connission with recpoet, to safety responsibilities,
,

the ACnS :ncetings and *the related deliberations are considered part of 'he

internal, decision making process that is precluded froa public disclosure

by executive privi3cac.

It should be noted that the statute which estc.blished the ACRS as a

statutory body requires that only ACRS reports related to reactor 1iccnse

applications be made available to the public. The Cormission hts made it
,

a practice, however,.to publish all ACRS report s except in those f ew

' cases where security con;1derations preclude such actions.
.
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CON DITION*,:

TU'tBINE TR!P
PRESSURE SCRA!A
NO DYPASS
We RELIEF VALVE CAPACITY ,

300. -- - 10,5AFETY VAL VE CAPACITY

LEUEND:
'

1. LEVEL (inches)
2. STEAfA Lil!E Pld.SSURE RISE (psi)
3. VESSEL PRESSURE RISC (ps0

e -L 4. SAF ETY VALVE FLOW (PERCENT OF PLANT CAPACITY)
/'~ ~ ''\ 5. REL!EF VALVE FLOW (PERCEN1 OF PLANT CAPACITY)

200,
- . j! \ '

, ) x.--

S/ y

/
,

N.
t

100. ~0-- ! ,NN.
~

,_ ._. %>>

,

:.I [ \.

:/ - w My_ ,,

o.5u.u. 2 G O -' '

~ .,1U. 4. D 12. 16.
TIME (SEC)

--

PHILADEt NilA ELECTRIC COMFANY
LIMERICK GENERATING STAllCel

UNITS 1 AND 2
PRELIMINARY SAFETY ANALYSIS REPORT '

SAFETY VALVE S1 ZING ANALYSIS
r.

i )

,
FIGURE 4.4.4 ATTACIDIENT (. .;
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