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NRC ACCEPTANCE CRITERIA
OCTOBER 31, 1979

o CLARIFICATION OF REQUIREMENTS
IN CRITERIA

o DIRECT IMPLICATION OF NRC
CRITERIA

- FOLLOW ON CHANGES IN IMPLIMENTATION
DUE TO CLARIFICATION DISCUSSIONS

12/18/7%
R.M.N.



LOAD DEFINITION REPORT FOR
MARK I LONG TERM PROGRAM
COMPLETION

o LDR REVISION PROGRESSING
BASED ON NRC ACCEPTANCE
CRITERIA IMPLEMENTATION

o [ISSUE REVISED LDR TO
UTILITY/AE's FOR STRUCTURAL
EVALUATIONS

SPRING 1980

12/18/78
R.MIN'



REVISION A - LDR CATEGORIES

CATEGORY I - LOADS WHICH CAN BE CHANGED IN
THE LDR IMMEDIATELY

CATEGORY II - LOADS WHICH WILL REQUIRE A
NOMINAL AMOUNT OF WORK TO
REVISE LDR

CATEGORY III- LOADS WHICH WILL REQUIRE A MORE
EXTENSIVE AMOUNT OF WORK TO
REVISE LDR

12/18/79
R.M.N.



CATEGORY I LOGADS

VENT SYSTEM THRUST LOADS

POOL SWELL LOADS

TORUS NET VERTICAL

- TORUS SHELL PRESSURE HISTORY
- VENT SYSTEM IMPACT & DRAG

- DOWNCOMER IMPACT & DRAG

- MAIN VENT IMPACT & DRAG

- FROTH IMPINGEMENT

T-QUENCHER LOADS

- TORUS SHELL PRESSURES

12/19/79
R.M.N.



CATEGORY I1 LOADS

o  POOL SWELL LOADS

- LOCA JET
- VENT HEADER DEFLECTOR LOADS
QSTF METHCD

o  CONDENSATION OSCILLATION

- LOCA DRAG LOADS

o  T-QUENCHER LOADS

- WATER JET LOADS
- BUBBLE DRAG LOADS

12/19/78
R.M.N,



CATEGORY III LOADS

POOL SWELL LOADS

- IMPACT & DRAG ON OTHER STRUCTURES

ABOVE THE POOL
- LOCA BUBBLE DRAG
- VENT HEADER DEFLECTOR LOADS

ANALYTICAL METHOD

CONDENSATION OSCILLATION
- LATERAL LOADS ON DOWNCOMERS

CHUGG ING
- LOCA DRAG LOADS

- LATERAL LOADS ON DOWNCOMERS

12/18/79
R.M.N,



POOL S\.cLL DOWNLOCAD

NRC CRITERIA:
DOWN = DOMNggay *+ 2 X 107  (DOWNygay)?

CLARIFICATION:

DOWN s DOHNMEAN (1+ 0.00002 PEAKDCHNMEAN)

LDS
12/18/7¢
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RANGE OF PARAMETERS
INFLUENCING DEFLECTOR LOADS
(FULL SCALE VALUES)

DEFLECTOR LOADS
MEASURED IN QSTF REMAINING PLANTS FOR WHICH
(6 PLANTS - 12 CONFIGURATIONS)  DATA IS NOT AVAILABLE (7 PLANTS)

CLEARANCE (1N 0 - 21.05 0 - 14,29
(DISTANCE FROM BOTTOM OF
DEFLECTOR TO WATER SURFACE)

DEFLECTOR WIDTH (IN) 25.3 - 30.0 20,0 - 26.0
P (PSI/SEC) 46,1 - 74,0 sS4y - 74,7
DOWNCOMER SUBMERGENCE (FT) 3.0 - 4.25 3.33- 4,4

/N\ACUREX_
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PROCEDURE FOP CREATING VENT HEADER DEFLECTCR
LOAD DEFINITILN FROM OSTF DEFLECTOR LO2D MEASUREVENT

1) Plot K vs z/L us1r~g !
EPRI Vent orifice data /s,c_ /1—7‘,‘73(:*59
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IMAGE EVALUATION
TEST TARGET (MT-3)
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2) Surface acceleration given by
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3) Run existing analysis (NED0-24512) using NRC criteria drag coe‘°1c' ents
and nistories frem 2) to produce 4 lcad hxs.cnes ( /L=0,.5 , 1.0¢% G’»"T:)
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THRUST LOALD

o ANALYTICAL MODEL FOR DOWMCOMER INTERNAL

PRESSURE CONSERVATIVE FOR &P AND ZERO &P

PREDICTICNS

VENT CLEARING PREDICTED LATER THAN GSTF

DOWNCOMER PRESSURE DURING TIME BETWEEN
VENT CLEARING AND BUBBLE BREAKTHROUGH

IS GREATER THAN QSTF

ZERQ &P VENT CLEARING PREDICTED EVEN LATER

S. A, Hucixk
12/18/75
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SRV TORUS SHELL PRESSURES

FIRST ACTUATIONS:
- USE LDR FIRST ACTUATION PRESSURE PREDICTION
- USE LDR FIRST ACTUATION FREQUENCY PREDICTION £ 253

- USE LDR FIRST ACTUATION PRESSURE PREDICTION

- USE LDR SUBSEQUENT ACTUATION FREQUENCY PREDICTION

+ 4C%

LDS
12/15/79




SRV TORUS SHELL PRESSURE ATTENUATIOH

C ) |

GQUENCHER '( '

RESOLUTION: LIMIT PRESSURE TO “X” AT AND BEYQND &X

SEE EQuUATION 2-22 NeDe - 3\27%-P

B§19/79



SRY TORUS SHELL PRESSURE ATTENUATION

PRESSURE PREDICTIONHS AT LARGE DISTANCES FROM

THE QUENCHER RESULT IM:

- exa3r O\t o oe

evral=\ 2 0

RESCLUTICH:  ATTENUATE TO ZERQ AT WATER SURFACZ

e EQohTeNd 2.22  NEDE - 21} 4P

LDS
12/18/79




SRV TORUS SHELL PRESSURZS FOR

MULTIPLE DISCHARGE LOADS

NRC CRITERIA:
COMBINED PEAK TORUS SHELL PRESSURE LIMITED TO

MAXIMUM OF 1.65 TIMES PREDICTED PEAK BUBBLE
PRESSURE

CLARIFICATION:

1.65 Peak
Jubble Press

LDS
12/19/79



SUBMERGED STRUCTURES

T N L LW AR e Tieind s s et S 8 " Tl

LocA Bu3BLE DRAG  LoAD - FLow FIELD

NRL rTERIA 2
@ AFTER (CONTACLT BETWEEN BugsLEs o©OF

ADIALENT DOUJNC.OMERS) PeoL SweELL ElLow

FIELD  ARQUE DOowWNCOMER g%\ T,

— ANIFCRM FlLow RFELD ABOUE DowNCOMER
Ex\T.

— FLOW FIELD VJELCCITY DETERMINED FROM

QSTF PLANT wNIQWE TESTS.

— DRAG LOAD CALCULATION ENDS (WHEN

BUBBLE ENGULFS STRULTURE

SAH-!
TATCIR L



SUBMERGED STRUCTURES

LocA BUBBLE CRAG LoAD - FLow FIZLd .

SAR-2
izhale



SUBMERGED STRUCTLIPES

QUENCHER ARM LoadsS

o QUEMNCFER AP2mM LOALS BASED
ON ASsuMeD BUBBLE ASNVMMETRV,

o MAXIMWUM  SIDE Fpree CALCULATION

o MAYXIMUM BUBRBLE PRESSURE oN ONE
S\DE OF ARM.,

— ZERU ON 0©0PPOSITE <SIDE

4 A +

(" \""‘B

8 MAXIMUM MOMENTUM  CALLULATION.

— MAXIMWM  POSITIVE BUSRAE RESSLRE
ON DIAGONAL oF ARMS

- ZERD ON REMAINING PesiTiIONS

R -

Q :-L:;:;l‘D
| SAR- |
T 12lral14




SUSMERGED STRULTURE §

QUENCHER.  ARM  LOADS

i P —

® MONTICELLO TQ TEST DATA SUPPORTS
NO BuSBLE ASYMMETRY.

- BUBBLE PRESSLRES N PHASE

ON  EACH <SIDE OF TQ ARMS

— DIFFERENTIAL PRESSURES suproRrT

IN-PHASE  ASSUMPTION,

@ LOoAD DEFINITION METHODOLOGY
CONSERVATIUE  RASED oON MOMNTICELLDO DATA

SAH-2
TRICIE L



FSTF TESTING STATUS

RHK-1



FSTF SNAP TEST-
TEST MATRIX AND STATUS

To Determine DamMpinG AND MNATURAL FreEquencY oF Mark |

WETWELL

DC WaTer WATER

PURPOSE:
DoOwWNCOMERS
1 586
2 788
3 526
4 788
S( UE;M!'

CoMPLETE TESTS

UNTIED
UNTIED
Tied

Ti1eD

CompLeTE TeEST REPORT

CompLeTe EVALUATICN REPORT

RHK-2

Dry FLooped
Dry FLooDED
Dry FLoopeD
DRy FLocepzn

Fzeruary 1980
MarcH 1880

ApriL 1380
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Test

Finalize Test Procedure

11726 thra 177 |

W

Design Test Hardware

114 ]

SNAP_TEST SCHEDULE

ya

1726 [2/4

Schedule By Week Beginning

| Znr ] ens ]2/

[3/4 3 3/11

3/18 |

M

AN

Install Instrumentation

-

Checkout Instrumentation

Snap Tests 1 & 2

i
-

Snap Tests 3 & 4

Report Preparation {Test)
(Wyle)

Model/Data Evaluation
Report (Bechtel)

Meeting with NRC
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ENCLOSURE 4

CLARIFICATION OF DRAG FOR POOL FALLBACK LOADS

The standard drag on a structure o° length L is given by:

oUZ

FS & CD DeqL z-g-;

where Deq is the equivalent diameter, as defined in Section 2.14. For
cylinders, Deq is simply the diameter, while for structures with sharp
v

corners, D = 2% L , where L is the maximum transverse dimension.
eq max max

The acceleration drag is given by:
F :ild';
n g. at
where VA is the acceleration volume, as given in Table I of NEDO 21471,

and du/dt for a free fallback is the gravitational acceleration, g.

The initial fallback load on structures within the air bubble, estimated
using the froth fallback criteria of 25% water density and a maximum

fallback velocity based on Ly, < ys‘ is:

oUz
Fy = SL = 5:-

where S is the maximum horizontal cross-sectional dimension.

By inspection it may be noted that:

F o= (20 ) eq .
S U

Since Deq 2 S, it follows that for any value of CD>'O.5. the standard
drag load will F~nd the initial impact load. To provide sufficient
conservatism for fallback densities greater than 25%, the minimum value
of CD should be taken as 1.2.

The ratio of standard drag to acceleration drag depends on the shape of

the structure,

Fs _Cp Ot (YY)
Fa 'a
or
Fe (Yp=¥s)

F; = CD ey for cylinders

:i"cu (;2:) (-V_ms{s_)

for square rods (side, S)



Since (y. - ys) is on the order of 10 feet and the submerged structures
have cross-sectional dimensions on the order of 0.1 to '.0 foot, the
standard drag is normally dominant. This is in contrast to the pool
swell drag loads, where acceleration drag dominates due to rapid
bubble growth,



ENCLCSURE 5
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