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Statistical Evaluation of Steam Condensation Loads
in Pressure Suppression Pool 2)
— Full-Scale Mark II CRT Program
Test Evaluation Report No. 3 -

Yutaka KUKITA, Masami KATOX!, Kumiaki Moriya*2,
Michio KUROKI*3, Ken NAMATAME*4 and Masayoshi SHIBA

Department of Nuclear Safety Research,
Tokai Research Establishment, JAERI

(Received October 11, 1983)

FExperimental data on loss-of-coolant accident (LOCA )~induced
hydrodynamic loads in a BWR Mark II pressure suppression system
obtained from tests conducted in a full-scale seven-vent facility are
analyzed. Oscillatory pressure loads induced on the pressure
suppression pool boundary by the chugging and condensation oscillation
phenomena are characterized using three parameters: power spectral
density (PSD), response spectrum (RS), and root—mean-square (RMS)
amplitude. These parameters are calcuiated from the time histories
of the pool boundary loads which are divided into constant—length time
blocks. From the total ~800 time blocks obtained from twelve
liquid-line-break tests, thirty-two time blocks whose PSD or RS {or
both) bounds the whole blocks at frequencies below 100 Hz, or vwhose
RMS amplitude is greater than 15 kPa, or both, are selected. These
time blocks represent the whole time blocks conservatively, and

constitute a data basis for evaluating the maximum-bounding loads in

This work was performed under the contract with the Atomic Energy
Bureau of the Science and Technology Agency of Japan.

*1 Nippon Atomic Industry Group Company, Ltd.
*2 Hitachi, Ltd. |

*3 Hitachi Engineering Company, Ltd.

*4 Tpstitute of Nuclear Safety, Japan
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the actual plants. The ‘multivent’ load reduction effect caused by

‘vent—to—vent desynchronization of condensation phenomenon is also

studied.

From these analyses the following conclusions are derived: (1) loads
caused by the chugging phenomenon have much larger magnitudes than
those caused by condensation oscillation; (2) the most significant
chugging loads are experienced at relatively high steam mass fluxes >
18 kg/mz/s; (3) the desynchronization among vent pipes of the steam
condensation events during chugging amounts as large as the
characteristic time length of the pool acoustic response, and
therefore is large enough to mitigate the pool boundary loads in

multivent pressure suppression systems.

Keywords: BWR, LOCA, Pressure Suppression System, Mark II Containment,
Hydrodynamic lLoads, Chugging, Condensation Oscillation,
multivent Effect.



!

JAERI-M 83-186

H 7
R ek T T T I RTTPIRTRERPIPPY LRSS 1
 LOCABORS I EEE L BWIAREIME e 3
21 LOCABSMIEGEIGIIHL ~rvoorvrerrerrrormerr ottt e 3
91,1 BREEIRE] (GO ) woerrorerrererromest ot 3
21.2 32,‘,,#:“/7‘ .............................................................................................. 4
2.0 HSBESEOEMDHE J USSP OR PP 4
2.0, 1 FEEEDAMER rorerrerrrememe s e e 5
2.9.9 FIEDTERAAT — FHEEE — F cooerrrrmrs i s 5
2.2.3 RPLABRKBOVROHEOESE — BT VR LSBT o 5
D04 By PAJEE e e 6
205 B S I BB «oeenrrer o 7
 OREBRIEE L L IRREE D BEEE e 16
31 ﬁﬁ%@ ........................................................................................................ 16
311 ERBREREHZEID coororrerreereoae e e e 16
312 T H I TR e rereronee e e 16
3.0 SERAMEL FREREELR oot 17
30201 IRERZRAIE cvoereeeenre oo e e 17
30009 EREREEHD ooeeeosconirnrt o e e e e 18
T e GRRET D TR eevreoeeee et et e 31
A1 5 = B D P HEIUIE veevrrereoemermmea e 31
A 1.1 55— 8 IR AFE -eemrrrre oot 31
4. 1 2 %%E%&jﬁ%ﬁé@mtﬂ .......................................................................... 32
4, 2 ﬁﬁ@k%é@ﬁﬁ ....................................................................................... 33
421 RMSIBRIBIC & B FEAI -eeerreererorereomermeee it 33
4.2.2 NIRRT PUBEIT L BFRM oo 33
4.2.3 JEERAY R IVIC E BT --vereemremeemnee e R 34
4.3 E'{Eﬁﬁ‘ﬁﬁﬁco&?ﬁ’*“/?‘@@ﬁ} ......................................................... 35
SRR BEL —ov e em e e 42
5 1 9‘— **yﬁ"ﬁﬁ ............................................................................................. 42
5. 11 ﬁg*ﬁﬁ%@*ﬁﬁ ....................................................................................... 42
5.1.2 F 4 B U TEIET — 4 DRI - vvrrvrerors it 42
5.1.3 FFEOEHERIMEE] -rreerreorrerrrs oo e e 44
592 COMEOFM — TS oo s 45
5.0, 1  JRAF T EEDBEET -reeererrrees oo e 45



JAERI-M 83- 186

5.2.2 FaoXuSEECOMEDE o 46

5.3 EZHGEC ORFEDEBE -oorerreeremseressems s ses st 46
5.3.1 SHEC OFE T — & OIEIR oreorrermmsr s 46
.32 EHEC ORTEDEHBYHI -rveremreremrerre et 47

5.4 {EGRIEC OFFEE D BRI «reervrerrermrrmstnremesss s st 47

5.4 1 (EREC OBET — & OIEIR «oomemrrmmmrm st 47
5.4.2 AEHEC ORFE D RMGIE -omrorerermrrrees s st 48

6. F w2 T DIEREIPE D FRJE -+ vvrreeereerrmmrme e s 84
6. 1 :% = TR T LT L e e e LR b aeieetesnrenraraeineras 84
6.2 BEMEEEEL coeerereermeeemeienienn T PP PSPPSR 85
7. §E R RSRIITT AT IEES IS 94
w gg"g ............................................ e e e e e e re s e 94
RS ER oeerere e e 9%
+F G eereeeeeee e 97
A FaEv I EE COMBOBIND A D DILBIE oo 97
B, F 4 X /@ COBBDEIBIE oo 1 9

C REH@TJ‘T-?#V?%%@&}B, PSD#SJ:U’RS ............................................. 131
D ﬁ%%fgcoﬁj%@{&ﬁg, PSD;{ESG]:OQ’RS ...................................................... 152



1.
2.

3.

4.

5.

JAERI-M B83-186

CONTENTS

INTRODUCTION 44 erveveovsoscorssvsossnsresssessrsassnsssmnissssareans
DESCRIPTION OF LOCA STEAM CONDENSATION LOADS .....ceveiccvcsnasnss

2.1 LOCA Steam Condensation Phenomena in Pressure Suppression

Pool e

2.1.,1 Condensation Oscillation

(CO)  tiiiienanronarstsesrsnsanoa

2,1.2 Chugging ...cve... N T

2.2 Load Evaluation Methodologies ..cevsavcareerccreosnnssrssrrans

2.2.1 Load Classification - Lo

ad Dependency on Thermohydrauliec

Conditions crasssan tesesreastsetrenErr A e eraenrs

2.2.2 Load Classification — Spatial Modes ......revecuincenennes

2.2.3 Acoustic Methodology tereveerrrercicsrnnssssrsasstasenvsan

2.2.4 Multivent EFffectS +eeescsscsssstsosonsssanonsensssstonsnane

2.2.5 TSI EffectS v.vetieorenatvsnrsatstsssssarsonssasatassnsncsae

FACILITY AND TEST DESCRIPTIONS

3.1 Test Facility .oiiveercosasanarsvrsonsaaccssstnansorsnsonnsa veee

3.1.1 Test Containment e sesatreseaetesennes sttt anany

3.1.2 Test Instrumentation Ceeseasnesreeteseene e neanns

3.2 Test Conditions and Test ResultfsS ,,...ceiesenvavenscaccnocsnss

3.2.1 Test Conditions e st te i aEratsesreeranas st aas ey

3.2.2 Test Results e esettasemtEs et reeset et a Nt

DATA ANALYSIS PROCEDURE . .uieveurvervnsnencsnsosesnssnssnsscncnsns

4.1 Data Pre-processing Procedure ,.......ieesevreccnccisssranarnnns

4,1.1 Data Blocking Schemes ,,,....ceseeverrscncissssarsnasnnss

4.1.2 Calculation of Symmetric
4.2 Evaluation of Load Magnitude
4,2,1 RMS Amplitude Analysis
4,2.2 Power Spectral Analysis

4.2.3 Response Spectrum Analys

4.3 Discrimination between Chugg

Lo L.venesrnrenracisartsasnnes
C it esteatunenererues e

is ceserarrerenentett sttty

ing and €O loads cerrrrreraanean

EVALUATION OF ANALYZED DATA ...vieveenresstsoncsnnssrnsanonnonss

5.1 Chugging Load ....cuiusvevonsrnansssrsessossanassnssnsonssssns

5.1.1 Spatial Distribution .......ciiievnrenassocsnssnsrnnnvosns

5.1.2 Selection of Significant
5.1.3 Characterization of Load
5.2 CO Load ~ General Features

5.2.1 Spatial Distribution

Data BlockS . ,.vecevrnoncennrsnnns

R I A R BN R SR RE BRI A B
PRI A B I NN B N A N R NI NN R BN N B I

R R R R N N A R R R B I B R IR S ]

{7)

= W W

~ & L L

16
16
16
16
17
17
18
31
31
31
32
33
33
33
34
35
42
42
42
42
44
45
45



6.

7.

JAERI-M 83-186

5.2.2 Comparison with Chugging Load ,.....ieeeeervecvencoscnevoses hB

5.3 High-Mass-Flux CO load .,.....ivivvinenrsrrerronnnsrsasancnsearanes 46

5.3.1 Selection of Significant Data Blocks ,,,.....c.vvevrererne.. 46

5.3.2 Characterization of load s esessereaenrserens e

5.4 Low-Mass-Flux CO Load e reres e s vsennrnenes teeensenenns cerrene 47

5.4.1 Selection of Significant Data Blocks | . .. . .............. 47

5.4.,3 Characterization of load P, Y <
EVALUATION OF CHUGGING DESYNCHRON I AT TON |, ... .0ttt eeorannnseesas. 84

6.1 Introduction ...eievecscncocnnn Cessrsererasreenennn T & 11

6.2 Results and DiscusSsSion ....veveveeeesceens Y -

CONCLUSIONS

crerrsrrrerierer ey as trrerecarenraesnasnvasnssaes 34

ACKNOWLEDGEMENTS retsraeranaans I L.

REFERENCES

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

Cieitstasas e T &

Chug— and CO Selection Tables eseeer e enean .. 97
Tables of Maximum Bounding PSD's and RS's for Chugging
and CO Loads e reesaeeeen reeeisanea T v
Time Histories, PSD's and RS's for Selected Chugging

DAt tuuievnenrssessrorstesterstassssassotsonsnasnaveaesal3l

Time Histories, PSD's and RS's for Selected CO Data ,,152



Table

3.1

3.2
3.3
3.4
5.1
5.2
5.3
5.4
Al
A2
A3
Ab
A5
A6
A7
A8
A.9
A.10
A.ll
A.12
A.13
A.l4
A.15
AL16
A.17
B.1
B.2
B.3
B.4

B.6

JAERI-M 83- 186

List of Tables

Comparison of design parameters for test facility and reference
Mark II.
list of pressure measurement channels.
Performance of pressure measurement.
JAERI CRT test matrix.
Selected chug blocks.
Bounding high~mass-flux CO blocks, 200-mm break tests.
Bounding low-mass-flux CO blocks, 100-mm break tests.
Bounding low-mass-flux CO blocks, 74-mm break tests.
Legend and notes for chug selection tables.
Legend and notes for CO selection tables.
Chug selection table, TESTs 0004, 1101 and 3102.
Chug selection table, TEST 0002,

" 0003.

" 2102.

" 3105.

" 3106.

" 2101.

" 3101.

" 3103.

" 3104,
CO selection table, TESTs 004, 1101 and 3102.

" , TESTs 0002 and 0003.

" , TESTs 2102 and 3105.

" , TESTs 3106 and 2101.

o , TESTs 3101 and 3103

Legend for tables in Appendix B.
Maximum bounding PSD's for chug load.
Maximum bounding RS's for chug load.
Maximum bounding PSD's and RS's for high-mass—-flux CO load,
non-prepurged 200-mm break tests.
Maximum bounding PSD's and RS's for high-mass-flux CO load, all
200-mm break tests.

Maximum bounding PSD's and RS's for low-mass-flux CO load, 100-mm

break tests.



JAERI-M 83-186

B.7 Maximum bounding PSD's and RS's for low-mass-flux CO load, 74-mm
break tests.

B.8 Maximum bounding PSD's and RS's for low-mass-flux CO load, 100-mm
and 74-mm break tests.

B.9 Maximum bounding PSD's and RS's for high~ and low-mass-flux CO
loads.

List of figures

Figure

2.1 Postulated LOCA steam condensation phenomenon in Mark IT pressure
suppression system.

2,2 Steam condensation load at various vent steam mass fluxes and
steam air contents.

2.3 Typical vent and pool pressure transients during a single chug
event,

2.4 Spatial distribution of pool boundary load.

2.5 Alternative procedures for plant load evaluation.

2.6 Point-source presentation of steam bubble collapse.

2.7 Acoustic presentation of multivent pressure suppression pool.

2.8 TFluid-structure interaction effect on pool boundary load in
flexible system.

3.1 Schematic Flow Diagram of Test Facility.

3.2 Horizontal crosssection of test facility wetwell.

3.3 Locations of pressure measurement in pressure suppression pool,

3.4 Long-term pool pressure histories for non-prepurged and prepurged
200-mm break tests.

3.5 Long-term pool pressure histories for non-prepurged and prepurged
100-mm break tests.

3.6 Long-term pool pressure histories for non—prepurged and prepurged
74—mm break tests.

3.7 Typical variations of vent steam mass flux with time.

4,1 Schematic flow diagram of data processing.

4,2 Data blocking schemes.

4.3 Evaluation of symmetric load.

4.4  Power spectral analysis.

4.5 Response spectrum analysis.

4.6 Time periodé for which CO- and chug analyses were conducted.

a0



5.1

5.2

5.3
5.4
5.5

5.6

5.7
5.8
5.9
5.10
5.11
5.12
5.13
5.14

5.15
5.16
5.18
5.19
5.20
5.21
5.22
5,23
5.24
5.25
5.26
5.27
5.28
5.29
5.30

5.31

5.32

JAERI-M 83-186

Comparison of PSD/RS envelopes for non-averaged and spatially
averaged chug loads.

Comparison of PSD/RS envelopes for chug loads measured on pool
bottom and pool wall.

Flow diagram - selection of significant chug data.

Chug RMS amplitude histogram.

Comparison between chug data selections based on RMS amplitude,
RS and PSD.

Pool pressure histories showing occurence of significant chugs
at higher steam mass fluxeé.

Chug PSD/RS envelopes, 200-mm break tests.

Chug PSD/RS envelopes, 100-mm break tests.

Chug PSD/RS envelopes, 74-mm break tests.

Typical chug wave forms, non-prepurged 200-mm break test.
Typical chug wave forms, prepurged 200-mm break test.

Typical large-chug wave forms.

Typical small-chug wave forms.

Comparison of PSD/RS envelopes for CO loads measured on pool
bottom and pool wall.

Flow diagram - calculation of CO envelopes.

Comparison of PSD/RS envelopes for chug and CO loads.
High-mass~flux-CO PSD/RS envelopes.

High-mass-flux-C0O loads, prepurged 200-mm break test.

PSD's for high-mass-flux-CO loads, prepurged 200-mm break test.
High-mass-flux-C0 loads, non-prepurged. 200~-mm break test.

PSD's for high-mass-flux-CO loads, non-prepurged 200-mm break test.
Low-mass-flux—CO PSD/RS envelopes, prepurged 100-mm break tests,
Low-mass-flux—CO PSD/RS envelopes, non-prepurged 100-mm break tests.
Low-mass—-flux-CO PSD/RS envelopes, 74-mm break tests.
Low-mass-flux-C0 non-prepureged 100-mm break tests.

PSD's for low-mass—-flux—-CO loads, non-prepurged 100-mm break test.
Low-mass—-flux-C0 loads, prepurged 100-mm break test.

PSD's for low-mass-flux-CO loads, prepurged 100-mm break test.
Vent water level signals for non-prepurged and prepurged

100-mm break tests.

Pool temperature distributions for non-prepurged and prepurged
100-mm break tests.

Vent steam mass flux vs. pool temperature during chugging.

18K



6.1
6.2

6.3
6.4

6.5

6.6

6,7

6.8

Cc.1
c.2
G.3
C.4
C.5
C.6
c.7
C.8
c.9
c.10
c.11
Cc.12
C.13
C.1l4
C.15
C.16
Cc.17
C.18
C.19
C.20
C.21
C.22
C.23
C.24

JAERI-M 83-186

Typical vent outlet pressure transients during a single chug event.
Comparison of vent-to-vent desynchronization with regard to time of
peak-under-pressure and with regard to time of water reentry.
Chug desynchronization histograms.
Variation of chug desynchronization and RMS amplitudes with
time, TEST 3104,
Pool bottom peak under pressure vs. standard deviation of time of
peak-under-pressure.
RMS amplitude of pool bottom pressure vs. standard deviation of
time of peak—under-pressure;
RMS amplitude of vent pressure vs. standard deviation of time of
peak~under—-pressure.
Pool-to-vent BMS amplitude ratio vs. standard deviation of time
of peak under pressure.
Chug wave forms, TEST 0004,
Chug wave forms, TEST 0002,
Chug wave forms, TEST 0003.
Chug wave forms, TEST 3105.
Chug wave forms, TEST 3106,
Chug wave forms, TEST 2101.
Chug wave forms, TEST 3101.
Chug wave forms, TEST 3103.
Chug wave forms, TEST 3104.
Chug PSD's, TEST 0004,

" , TEST 1101.

" , TEST 3102.

" , TEST 0002.

" , TEST 0003.

" , TEST 3105.

" , TEST 3106.

" , TEST 3101.

" , TEST 3103,

" , TEST 3104,
Chug RS's , TEST 0004.

" , TEST 1101.

" , TEST 3102.

" ., TEST 0002.

" , TEST 0003,

12



koooumknbm;\gp—a

TR = = R o B B = B = B - S = I - B - S w R o B o BN v B - B = B = N == S = R o N o S = S o [ = A — B = o B o B S D

=
o

A1
A2
.13
14
.15
.16
17
.18
.19
.20
.21
.22
.23
.24
.25
.26
.27

Chug RS's, TEST 3105.
", TEST 3106.
", TEST 3101.
", TEST 3103.
" TEST 3104,

CO0 wave forms,

"
>

€O PSD's, TEST
", TEST
", TEST
€O RS's , TEST
" TEST
", TEST

CO0 wave forms,

m
3

y

CO PSD's, TEST
" TEST
", TEST
" TEST

CO RS's , TEST
" TEST
" TEST
" TEST
", TEST

JAERI-M 83-186

TEST 0004,
TEST 1101.
TEST 3102.

0004,
1101.
3102,
0004,
1101.
3102.

TEST
TEST
TEST
TEST
TEST
TEST
TEST

0003.
2102.
3105.
3106.
*  TESTs 2101, 3101 and 3103.
0002.
0003.
2102.
3105.
3106.
" TESTs 2101, 3101 and 3103.

0003,
2102.
3105.
3106,
2101,
3101.
3103.

(13



JAERI-M 83-186

L ¥ A ¥ 3

AHRETR, BREEEIOFAREERRIABRICL > THESOUAERERO S S, EAHM
- LM ORGEEICERT -y vy Y FOBEICET 5 BREREFML
REHRET Do

A EFE MR EHEEETFRARE, SFoRBAKBREEF (BWR) RRASL TV 3
Mark [ B EESEEL - AMORBEBC L >, REMBREHR (LOCA) BTk
AR AK B A E (hydrodynamic loads ) % b7 o RANRRICHT ZHAREITL,
FEF AR NEROEmEERICETSCEERANE LTV S,

LOCAMIKBWREHBECMbAKNNBHER, 2 EECAMNS A3, $1bb,
LOCAREBEBIZF AT oAb 5EHNG T - Vit KREOHEHRUEIERTBATLHI LI
HK4TAHEL, DE5270T I REMBRGSENMNE Y —VvATEFT 5BRICEET S0
T (BLREBEHE) L THD, EABEHERISSKBSENEN, TOFELLODO—DK
EEBGCREATIENNG 7 - v AOEANREN T — oy vy LOBENI 15T H
ERbD, ABETRIOEZROH P D,

BNABHHEOFMOLP T ARBOLINARORBILIIABSLELEND DA,
HREOEBES OB, BRI IEL[BHFAR, T L AKBERTELZBITNITROA
CE-TFRHTHCLERETHY, AFLHENMEEOHREREZEFCBITNICAFS 2T
EERETHLBHTH B,

%%,MmkH%%ﬁ%wﬁﬁéﬁﬁﬁ%ﬁi®%ﬁ®kb®?—&N—X&LTH.%ﬁ
KBy VEREARBREESHVCONTE R, —H, BIHEEOEE~ Y Btk 5HR
T, Ny NEOARBTEIME T -y v FOMEBEORBICH L THELZEEEZRED
CENFALMIL TR, THhbE, VIEIXSLYVOEEAERP 7 - VEREE—
TR, Ny P EOARKEEYT L, AEORBSBLTHILHBAMENTVE, ZOELD
HEREE, BNV EBET EEEN, FhEFRORY MEICE T A XAKEFEHFO R IT kR
g GERY) Me2T BT FERERTHIELELLNTY b,

KABEIEYADORV IVETALETARBICLE607T, HEE TiIKiTbN/cMark T 4%
WERBCHETIRBOPTRELEFKTVEEORKBTH Y, ARERIZ VY MIRES
ATVD, Ltzh-7T, ARBERREFOMBEOFMKEVTEEANEEZSD B,

AW CHSYFHEOHNER, BEISBRECIIEANE 7 -0 7 — sy v 5 EOKAEE
HEICSVT,

1 RBHERAFEVT, EFORNEFBAOADDOF - -2 ZEMKL,

2) mEo LRELESELL,

3 SONBBERCZTFNZIENYIIRECSOVTORMETS
L TH b,



JAERI-M 83-186

EMoNEE LD, BHMEE, SSEFCRELARBOS L1257 vTaHD, Wih
HKRHEER (3.288) Thh, EFKBIE3LO0CARORSEBHRARETHAY, 50
BETHICHEEBLTVWAEARINIABTH S, U, 6 DHRBROIBEDT 7 iDL
f@,??K%%%ﬁmfﬁﬁ%a%ﬁ-&ﬂémirw%oit,cnémaﬁﬁwfnﬁ
BANEREBRTE (19814EB8 A~11A) oEBRIKITONAZIDOTHY, HREEOREEN

EHRERILEETSH S,



JAERI-M 83-1886

2 LOCARODESEHRRLBMERDMHE

2.1 LOCABOESEMAR
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H5o '
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Fig. 2.1 Postulated LOCA steam condensation phenomenon in

Mark I pressure suppression system.
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Fig. 2.6 Point-source presentation of steam bubble collapse.

X](m) — G](w) Xi : source strength at i-th
vent.
Xz(m) — Gz(w) Yoo pool boundary pressure.

: acoustic transfer function

X (w) — 03(m) between pool boundary and

i-th vent.

Fig. 2.7 Acoustic presentation of multivent pressure suppreséion
pool. (Shown for seven-vent system)
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Table 3.1 Comparison of design parameters for test
facility and typical Mark I,

Parameter ﬁ:iir??ce CRT_ ]

e e eem—me—mmm mmmemcceem Facility _
Drywell

Free Vo]ume,_Including 3

Air Volumes in Vent Pipes (m™) 5700 329
Vent Pipe

Number (-} 108 7

Length {m) 14,2 13.6

Clearance, to Pool Bottom (m) 3.66 3.66

Number of Vacuum Breakers (-) 1 1
Wetwell

Free Volume (m3) ‘ 4100 255

Water Volume (m3) 3200 188

Height, to Diaphragm Floor (m) ' 17.3 17.0
Pressure Vessel

Inside Diameter {m) 6.4 2.2

Height (m}) 22.0 10.4
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Table 3.2 List of pressure measurement channels.

Channel No.
on PCHM
Recorder Tag ID. Measurement Location

4 DWPF-0C1 DRYWELL

3 VPPF-101 VP11 - ( 0.5M ABOVE OUTL.?
6 VPPF-201 VP2 ( 0.5M ABCVE OUTL.)D
7 VPPF-301 VP3 - ( C.5M ABOVE QUTL.)
E VPPF-302 VP32 ( 6.0M ABOVE OUTL.)D
g VPPF-303 VP3 (11.5M ABOVE OUTL.)

10 ' VPPF-401 VP& ( O0.5M ABOVE OUTL.D

11 VPPF-501 VP5 ( 0.5M ABOVE DUTL.)

ie VPPF-502 VP55 ( 6.0M ABOVE QUTL.)

13 VPPF-503 VP5 (11.5M ABOVE OUTL.)

14 WWPF-101 POOL BOTT., UNDER VP1

15 WWPF-102 POOL BOTT., UNDER VP2

16 WWPF-103 POOL BOTT., UNDER VP3

17 WWPF-104 POOL BOTT., UNDER VP4

18 WWPF-105 POOL BOTT., UNDER VPS5

19 WWPF-106 POOL BOTT., BETW. VP1, VP& & PEDESTAL
2o WWPF-107 POOL BOTT., BETW. VP2 & VP3

21 WWwPF-201 WALL BESIDE vP2 (P1, 1.8M ABOVE BOTT.>
22 WWPF-202 WALL BESIDE VFZ2 (P1l, 3.6M ABOVE BOTT.)D
23 WWP*~-203 WALL BESIDE VP2 (P1, &6.0M ABOVE BOTT.)
24 WWPF-301 WALL BESIDE VP3 (P2, 1.8M ABOVE BOTT.)
23 WWPF-302 WALL BESIDE VP3 (P2, 3.6M ABOVE BOTT.)
26 WWPF-303 WALL BESIDE VP3 (P2, &6.0M ABOVE BOTT.)D
27 WWFPF-401 SHELL BESIDE VP3 (P3, 1.8M ABOVE BOTT.)
28 WWPF-402 SHELL BESIDE VP3 (P3, 3.6M ABOVE BOTT.)D
29 WWPF-501 SHELL BESIDE VP4 (P4, 1.8M ABOVE BOTT.)
30 WWPF-502 SHELL BESIDE VP4 (P4, 3.6M ABOVE BOTT.)D
31 WWPF-602 WALL BESIDE VP& (P53, 3.6M ABOVE BOTT.)
32 WWPF-702 WALL BESIDE VP7 (P&, 3.6M ABOVE BOTT.)
33 WWPF-001 WETWELL AIRSPACE (15.0M ABOVE BOTT.)
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Table 3.3 Performance of pressure measurement

TAG ID.

VEPF-101
YPPF-201
VPDF-301
VPPF-401
VPPF-501
WWPF-101
WWPF-102
WWPF-103
WWPF-104
WWPF-105
WWPF-106
WWEF-107
WWPF-201
WWPF-301
WWPF-401
WWPF-501

DATA ACCEPTABILITY

TESTS TESTS TESTS
0002 1101 3103
0003 2101 3104
0004 31017 3105
3102 3106
2102
- - +
+ + +
- + +
+ + +
+ + +
? 7 +
7 7 +
? ? +
? 7 +
? 7 +
? 7 +
? 2 +
+ + +
- + +
+ + +
+ + -

+: DATA AVAILABLE AND ACCEPTABLE
-: BROKEN OR DATA UNAVAILABLE

»: DATA AVAIABLE BUT

UNRELIABLE

VENT EXIT PRESSURES
(5 POINTS)

PDOL BOTTOM PRESSURES
{7 POINTS)

1.8-M WALL PRESSURES
(4 PODINTS)
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+ 0002
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PREPURGE
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Table 3.4 JAERI CRT test matrix.

BREAK CONDITIONS INITIAL CONDITIO
NOZZLE KIND PRE- POOL
DIAM, of PURGE TEMP
(MM SREAK (%> ()
74 LIO NONE 14
74 LIG 23 19
74 LIG 31 24
74 L1@ 90 27
74 LIQ 98 23
74 116G 93 15
81 L1Q 90
100 LI1Q NONE 23
100 L1Q NONE 25
100 L 1Q NONE 20
100 £1Q 94 21
100 L1G R7 23
135 LIG NONE 25
164 LIG NONE
200 LI NONE 16
200 LIG NONE 20
200 LIG 98 33
200 VAP NONE 52
220 VAP NONE 54
220 VAP NONE 19
220 VAP NONE 54
240 VAP NONE 54 -
61 L1G 90
50 16 30 26
e LIg 90 3
TEST RUN EVALUATED IN THIS REPORT
TEST RUN CONDUCTED AFTER THE STIFFEN
OF TEST FACILITY

YHOT POOL" TEST

tIQUID BLOWDOEN TEST

VAPOR BLOWDOWN TEST

PERCENT OF DRYWELL AIR PURGED BEFORE
INITIATION OF BLOWDOWN

NS
VESSEL
LEVEL

LV BN I o
| N B )
~ N O

V2RV Y )|
. %
oIV

5.4
(L-VENT TEST)

(1-VENT TEST?
( " >

ING

{L SEVEN VENT PIPES WERE UTILIZED IF NOT NOTED OTHERWISE
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4.2.2 NTRZ PABEICE LM

;7 2~ N VERE (power spectral density function, PSD) RESD R~ b K
AELIBRTCHE D, NTARI FPUEER, F-507 - EHEMLBEOND, ARG
F 2T RS P VEERAEONBGEACR LHECIOHELZ DT, one —sided PSD
Thb, THEOLEL,

SPSDXAf = (RMS)

o, AENESEoSBEEAT 3088 09Hz Thb, (CODHE, MaRMFrW2.25
HTHLIHLBANNKAL R ETOED 1 /2 &6 5, FHEERELBITHMIVWTLE Y,
F e ¥V OBELEE EROBILD, ) AHTI100Hz UTOHERRERT.
Fig. 44 1CF + ¥ ¥ /MBI T 5P S DOHEMHED | fIART . Fig. 41 KRT LI
HELZPSDE7 74 VITIUAL, Fig 44@)KRT LIRTXTORHT o> 7iKHT 5
PSDAEREL, RAEKICBYZRAE (AKME) ZEHEL, cho0aBELSOERD
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FORTo itk TEZLAELERE Ui,

4.2.3 IREAY i X B

BEA 22 b (response spectrum, RS) MHEBET OB tEHIN L, HEIL L 5 M
BOMEELEHO LSO LRBRBEREIANCH T 2 BEIOLELEZLL L E, EELOI/EY
DOBRRMEE (B LUBAERE, RRENM) Thd, BEA~NS Pid, HIBEMEELSSOA
NESOREYICHTIXEOREI %2, RENUBEYORRLEL L - TEROTHETH
5o

BNER I ESRHAOEHHFERIFig 45 70X TEbEN S, Pt F» ¥ 70
BEO1IHE, ThiERT 2EAOMEEEEBRENTY B,

BEART b VERAEEICE TS, x, X ORKEREIVERSN L, LA TNEE
BER Y bid, Fig 44T OENEMLAAOMBEEOEFERLE - TEDLINZ, AE
ETHMEEIEERAXZ bV ERVD, mEERTE T, MEEEERAXT P VORTE
NF (EH) ORGTE—HT b, £/, FEOHETIRERLEZ1SBL T 5, i3, @HEA
BEMOETFHLEEEITCHCOEZETH S, £/, BAEMOHEAIZ1Hz &L,

PSDOEASEIERCESEBERIZODVWTRS DGBEOHELIT >,

RSHETHhEETHBENLTE®RERE RO TEEL, BEN~NDANEHEMNICHEMS 57
DOFEETHD, HENEELFARCBERGNIF + F Y /I HELH LTS, EHHkick?
HERENTHSEEL 0N, KRDCHIBBMEEHHEFBIC SO THRS HHL SR 5,

CHARHMLT, PSDRERMREITHIHMPOBTHRR T LD A VI EEORBFEEELZE
HhTRTHD, BEYORKIGELRBEREEU >0,

—7%, RSL I EHERORZA2EHLTETHD, EBROBEYOLI S LZHAEROLS
E—XF—IEXFET HBD T L,

DL ABMTHOEZI2OFEE, CIheHfERAETIBETOIEELETLCTELT
2HDOTREVE, FMOMNRLIINEOURRKRNFETDLOTERLESOTHVAED, T
ODYBYANBL2ECTAHEOHEAEHFITL-T, WEOKF SEZHMWCHEL, BEY
DEAGESXS O THEBELHVICERTZIEBTELEELLN D,

e, DLoFEic L3RR EFNEOMBEE OBFEILO>WTERDL,

ERBF-s b O EFOMEBEOHREE L TR Fig. 25{(c) QIR TLHIEEDHEEZZ
b b, Fig. 2.5(c) DABERF— Y DEEMBTH P o LFHEOTMHEIRREECE
LW, —%#, Fig. 2.5(d) OBA, ABREELRFLOEANNEH - v EROBRIZ S £5¢
TV OEEREBOEESZEMING, LIB->T, FAERLEI-THEONIZEFRHFEDOF
HEIRBEREIPPRER-EDENRE, LL, PSDREZFMIBZTARKRSO T
NEOKEXLEEITFMTHBEH 5, Fig. 2.5(d) RRTEIAEKLE > THEDAR/NBEFES
ETa2 LS, —4, RSIBBAFEHESBVEONHEEDEEERRZT, F/Z RMSIRIE
HEMEOSZ A AMFLELLEBETH IS, WFh b Fig, 2.5 (d) K ARTHEERC L O X/NEERE
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BELENTAERESS B, L L, AEAREBIEFOEYAR20° w2 2 BB LTIk
¥, Fig. 2.5(d) DB IZFABOEMIREN LV Edbh TS, FbL, &H
DEMIcB T LEAMEONNEFZR, CALORAMECL LSV TTFHEIRAEERED
FNEREEDREDTEEL LN D,

4.3 & BEEKSHEFCOLF+FLI7ORES

KBTI, EEREHES, SRLARECOHE, BRERECOR/E, F+ ¥ Y I/ HED
ISEECHBELTHMT 2. LL, CASOMEORRNESLIRROMOBF I ERNTD
b, BERREETEL, ’

CNODHENRET ILELRREDL S KHEHEMTIEET S,

* O & B R Nl
m K ®ECO HET S REST
% % & CO kg B (EEE | RETH
F oy # vy FET 5 GERH) RIEF B

IO A EORESHEAEEL, SHECOMBI AORHMAR (HEHOE 200mm,
TESTO0004, 1101, 3102) @&IL2>0THHEETY, {EFHECOMER B/ OEME
SEE (EMOZE7 4mm, 100mm, LED3 7 YEADTRT) OALDVTHMEZET -
b FOBHE, AOBRBEEABRTE, N EREIHEOHBELMBE N D, EHRECO
LF L EVIORAPRETCHD, T/, 221 THRNALIREHECOLERECO L%
AEBUTHMT2EMIE, (ADSHEEBTZLIR) IDADORBEHMERHO COWNEEZF b
TR ETHY, COEELLOI/NORBEHABROBERICEE TV THMET S T EHHRREMN
HTHbd,

EIZCOIE HUHSFNERIEGNTHED, F+F v IBOENEHRIBROTS 5 LaE~N
po 48, Fig. 42 ERTXOKBRKOBHBIESRNTH D, EEANLEINELTLLL, 2O
%, Fig. 420#licdabohs i, REORRTE, COTa vy 2&Fx 7y
— OB EESETCERT AR L T -7, BRRABRKODVTCOBLUF + ¥ 7 EAUL
R A Fig. 46 IKRT, UH, 5BERBOTRTLOILERECOHEORESE (RMS
$IE, PSD, RSKMLT) F+FX¥v7/EDbhBRo/h&L, Lt TlHEDHTSKH
FSHEHILNT EHDh T,

BliE =) 7)—IEFEELIES, BELTWIL65 5. LEAETEST3104,
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Time series
data in physical
unlts

|

Divide into time
blocks ——

chug: 1.125 sec
. CO: 2.25 sec

l

Remove DC compo-
nent and trend

l

Spatially average
equi-elevation
data to obtain
symmetric foad

|

Averaged

data ——— Time history plot

and print out

Chug start
time file

i 1

¥

Calculate root- . Calculate power Calculate response
mean-square . (RMS) spectral density spectrum (RS)
amplitude function (PSD)

!

l

v

Calculate maximum
bounding PSD
funetion

|Calculate maximum

bounding RS

Fig. 4.1 Schematic flow diagram of data processing.
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5. AT &SR O FF i

5.1 FeX S HEOFM

5.1.1 fEMHTEDEE
METRNEFECLIVBMESRUGHRNERSORMS KR, PSD, RSEZHEL. PSD.
RSOGBELRD-, ARER. BBIE, BHORTL, 3LU2ABICO DL THE LS
B AT T OEEBRTCUTOSICE L TRIT 0 Z 4 aka Lk,
ZEEEE O

Fig. 5. 113, Ef L0 1St 2FENEGHOMAME L EHPHHAECEAETNLDOVT,
PSD.,. RSOQABELZHE L2600 LETHD . #30Hz UTFTOREHTREEDOME
MBS, AEEAE 8L b REFBEERCLRI LMBDIP S, TLoOBRE,
FkEHEL 2B LEENEHORIE ., UBAPAE -T2 L0S TFREILITITY
b
HEIAME (BX) WEPHEORSSOEL

3.2 Tk, FRTHMOWNRL T 5125 055D T 7 VY TREADFARD
ABERTH o7, T—NVAOFEHREOREBIRKOIKESCEE DS AHEMIcE D, &
HEEDEOMEBEOASIMNEOEREEN TV EhEMELR, Cno6HBORRER
2F MRS AL CEETH S, Fig. 5. 2R3 TEST 3104 B TEREERETHAM N
T (CHEEE) OSKEOLETH S, AflcH LN DL X I KIER & 1. 8m BE & DEEE
OMBEEZPSD, RSLVFRIEKMEMLTHNEL, KRIEBETRTF+ F Y I HEOERERK
HohbEHI, A—0F+F BV THAORNESEROTER LN sEab LI LE
HoNtie LEMB-T, LEmBEOF - SA2FHEONRETHLLEIELLEZAONS, &
f2. Fig. 5. 2Ad £S5 KEEMS 3.6m . 6.0m LHIEHT 35HAIME, Db 10 U
FeBOTEEE02HED NS, FHOMNEIPORALTHLETDAVT EPHEI SN,

5.1.2 F+ ¥V IHWEDF -5 ~— 2 DR
RMSIRIE, PSD, RSOHBERIL S &S TRTFNN (THLLREMKNT HE
MREWELLESNE) F—9 BRI,

BIRO KA Fig 5.3 CRT. 27, TNTORBRICHTIRSOAUKEL 5257 -4 %
BIR L, S0k PSDOAREAESA ST -4 . RMSHIEH 15kPa DtoF—5 28R L
BIEER % Table 5. 1 Kind, INODOBIRSNAFBH 7o w7 KBS AHEORZIE PSD.

RSUAHREODEXT, T LABCRB 5N T3,

s BRBOSWKE 7o, 2ico0T, RMSEESEZUPSD, RSOEMME~OHEBREEZRTEEFREA,
Table A2 ~Alliz, £H425BcBT 5P SD, RSOEKME, @fEHR% Table BZIiCRT,
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Fig. .3 KRET L HIC, LOXIUEBRICL > TF— s OBERBICEBHT 5 LB TS,
TH@E,7wwﬁvVﬁUL@MﬁK%H%ﬁW@®5%Lf®8ﬁ%4LZTﬁNtE%
CEVBAL, BoONARESF -2 2EBPHCID2/AKLE LD, ChHD 35K
wHM T 557 -4%RS., PSD, RMSHEE TV TERLKL, Lo DERERNPE
FEOHERED BN F— 7R~ AL LTHERAUGDTHELEIPICDVTLUTDOLD
W AT - 7o

Table 5. 1 iCRT L HIL., RSOEAREAESALF +F VI HEFLAZDESP SDOAK
EABHAD, 85, PSDELHERSOAKEELELZF ++ v 7 DRMS fkiElL 15kPa
PEDSDHE L, Fig 5.4KFETRMSERBDER 7 apdbhbdk i, TaFHEX
ML RN TH L, THbLE, F+r XY /HBEICEMLTPSD. RS, RMSERRBKHET S
KANBERE M E D OLBEREAET S, Fig 5.5 kL h 5 0BEFEETRT. NHOBHEKIPSD
HWLCRSHOKEEHAZ2F+Fv 7. WO LRMSEBE—EMLU LOF + F I %ED
Lhd, HREF+F v I7OBAKCEFALTYS, CORGLHELHLESIKPSD. RSE
KEDEBERTEADF + F v /L - TaAKEN S, TRRSEFAKTHIF v+ ¥y 7REBE
PSDAGABTLIFyFrricibagashsd, (ZOMRR, F+ ¥/ OEKO»HHIT,
B toMH Th oL VEETH B 1, TNLDF » ¥ Y/ OMERE LS
kPa LI EORMSHEIIEAT L 72,

Pllo#stickb, PSD, RSOAKMICLZER, KLU CRMSRIEK L5 FE R,
FhZhoYBROEEOHEBICLAPDLLT ., E(0BAR—HTELLBWHohITE 27,
G, Fe XV A EORNKREBBEERTHEVIEEZRERLTYL 5,

ABMEOFFICHWTIE, RSICLZERICMA TP SDBLURMSIRIRIC L BRET
ot ZHIE, RSB IAHERORHZRDILBL I~ THEOKRSSZRDTHOTHD
HEMOEOHELET ABMNAESREYIHT IMEORBEAFET 2 FRE L TREBUNT
BV THbd, LhL, FedFvs/HEcMLTPSD., RS, RMSIRIRIC & 52ERH
PR OEE K LAEVIERET, ChoD3 20 FEOMASbE LV D EBHNLEFRI
Lo TERINALHEYL, EBOBEEMICN L THRTNTHIBENSVWILERLTYL S,
B RMSEIBICL 2 BRAHMALI LR, SAHED (FROEEMOEBRIKERT
2) BECHd L CTRFHNHEL OB BRI A LDLANTHE L EELLN S,

Table 5.1 R3O RBIRENALF+ F v VREBETORBCEFNICHAELTED ., 2N
HF e ¥V IHEOKS SHRBEMICKET S L %R T, Fig 5.6 REBRENLF ¢ £
FOREERERENTLS VEDVTRLEZDDTHD, WTFHBREZZF+ F 70
L EEREG LT Wb, 2hINoDF » FY /7 ORERHICE DT Z Ny P BENEAKEILS
~ 28kg /mE S THY » BICKEBF + F v 7138 18~20kg /m’ /s PLEOEIFHELBVT
T L, EORS S EBANEHELOBEBECSVWTRHREKRBAKBNTSILILHL (RFAT %

«) PSDII0~113Hz % 128/ AT, RSH2~ 10Hz 2PRTHEDT
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51.3 F+¥r/mEOEENERA

Fu ¥ SHBEORMECE T IARSEOTIERLHNR T — s N~ RDERKHD , FHLR
ST L ORI T E, CCTH, BEOKRE 7 ) - vORBETLIC, ABCHY
M TRHESNAZBICHEZERIL>OTDAEBNS,

Fig. 5.7 ~5. 9 R SHBOPSD. RSOWKEOLKEZRT, ChoSOk&ICLD, £
B agEicd 3 AO0% (200mm) BENEARBEROFSESDLZ LWL TH L, 200
MmN RRICBIAHEORMSERORAMEER 10 ~15kPaTH O LT LEMS S,
ﬁE®I$W$®k¥HC<ﬁDEﬁﬁK%¢waéoﬁg5mK%?ﬁ§®ﬁ%ﬁ%%C®C&ﬁﬁ
HENB, T, 200 MmN 05 h, FYAN-UEIT-TEST 3102 TR, Fig 5.11
D 6O H TS & S I SRR ORES BN A X <, Fig. 5.7 TR T & S ICHEDO L&
BREBEALODBEREISVTHD2 7 vOERE LB, 2O EEF, KEHARICE
TRFr F v 7OREFHCB N THLRLAPTOELSFORENAEETHLI LemBELTY
Zo, ¢HODL., KENHRBOBES, (VY IrEHNESHEORLPENTHELDHIC) FIA4
W VADEGHEESCHERIABT VI BIESY PERBIRESF + ¥ v 7R AED MRET
LB -TLEIHDEELZ NS, RBTOFSA 0 2 VBEELSEITOEK TR ZFHML
t%%%.7UN—J%ﬁbEm2m mm B¥HHBLBLWTFo -9y YEHETHT > U
BLIT) HHBOHGHEEL T L UEREETRL T S,

Fig.5.8 . 5.9 mT &Hlc, F+F¥FY/HEDOP SD. R SIIAMEFRD AN THED
F100mm BLUT TdmmOBRBERICI0EKEINES . 30 M EORA ML TRERT
EOHBHBEFTH 5,

BEOR 100mmORBRO S HETEST 0002 B 2HEBEEMD 4 7 viel 6NTHIED R
XA T L. TEST 0002, TEST 0003, TEST 2102 0HBREFO T HIETHE
i, 22 Z05BEFHEEONPAKMEPREDTHELENETTHS (Table 3.4) o F
b, PN VEF o RRBEBIBEER . TUN - UETOAL - RBRED b NE R
@%%Ltocﬂﬁ-%%@%&%%Kﬁ?%ﬁ%%wﬁﬁfaao542m£mfﬁ&5
;5K.C®%%u.ﬁﬁﬁﬁﬁ%%¥y¢%¢mﬁ;bﬁ¢¢k%<f.%ﬁ$®§ﬁﬁ
BHAENES ., BEREROREASBIDF+ ¥V /OREPEBNILDHDTH L, Thid.
F XV SOREZHEMLOCARO 7o -5y VEROBEKE(KETHELLEEERLT
W3,

PHOR 74mm O RBR 7 A - VOEENENETNE > THBV(TEST2L01 I 0%, TEST
3101 : 20%, TEST3103 : 30%. TEST3104 : 90%) ., 7 ) N~V DHEEOFLHR
EEF 4 ¥ rBRCRELAL(Fig 3.6) o $UDLRHOEDS T4mmDBE . F+F V7D
BAERESTOESHARBICLVEREN, TV - VETOEP->TESTZ2101i2ET 5
Fe XU SHBEOSEER 10 DLOAEKBYTHO 3 7 vOBFRETED, /430
Hz D FOEBEIELT, SEO 7Y N— V- HBREESKENLPSD. RSZI L,
COERT, OBz F ¥y rERELABERE, THLEESHRNS T - VEE
OBEVEETRERAELEF+Fr FAECNOOHBEORAPREDL > LLEEZRLTY S,

Fig. 5. RIc BRI BV HEBENE W (~ 20kg St s BETRELEF ¢+ F Vv I HEDORTE
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OF AR L, Fig 5.3 BREBEENE, (~ 15kg /m’ /s DRUFTRELLTF + ¥ 7
HEOFETRT. GEOREOREBLHUAOHEESR, FEOHXKEOHBIRGEODIED
OLEFEEHASVCETHY ., TOEE, FROIIRERAEKABTOP SDBKRELA
> T A,

5.2 COREOFME-FHARE
AMTRCOMBAGEGHRACORNBELBERRMECOMEL AT THHEL R, €0 T

NOBBED FHET->HABRUTOED TH 5o
BELRECONE '

WEZ 200mm D35 VORBOALODWTHFMET e CHODRBTHEHNTH O EE
HOHHEBOABENTH S,
BEEI[IHEECOHAE

B RELTE, 2127 vH o TAOBRRKNARS 7 v 2RA L. & oRITBEAKER
BoF ¢ XY IBRELCODPBEESN AP - TEST3I04ERA L, BDE8 T V2. W
WrOfE 100mm OHRES 7 & TdmmDHE 3 7V TH %o

COMBORMIK S »Tid, BHBBESE (W4 50H) OF -5 2FETE,»SBAL
oo COHMBIL T - ARy v FJIEMb3MEBE, Y2 YT VY ITELOT VAT 2
AR L360THY, CHODHBRAIZWMERCONELRIELATER R » THES N 5
Eh TN N VAERLARR TR - V2 VERELTLY, RUBBEERORRIE
Frsd 2 EEERBORE S FEENEF LV ADRABRICHFMHEIRLOBAT L LKL s

FTANTORBIEBOTCORDPEDTOTF+ F Vv 7 BRELLIYD,. COREOHMEET L
DESETH b E LB -7 (4388) . L L. 522 TRTLHICCOMERF
P EVIHERL - THRECEAKREINZ LV RBENBONLLD, COMEBELF +» F VI
EORMESBECEENMETRRIOVC LY., RMSEBESEHACERLILDLIBA
%%vﬁvﬁ@%%%ﬂ&éﬁb.CO%&U%+¥V7Kohf%ﬁﬁ%%ﬂﬁ§ﬁﬁmﬁ
bith =i,

5.2.1 [Tk OB

5y E Y FOES (5 1.1) EK, ZRPHOPHRICODVTRHEZTVL, F+F 70
BaERBUERES .

COoOmEea, HHEHBOEE - THOOBENTERMNELN:, ThbB, Fig,
BURTRT I IR T - VERHCE T AHECARERIERAICS Y sHECWREEZ LI LT L
[Mot, CHEF+ ¥ /OB (Fig 5.2) LEFOHERTHY, UMTOXIRBEREN S,
COMBIRASENTHEL, TOEBEABRKPUMEGEHMEAIKEHL, ho~xy PVEHEOL

» BRECOMBOMMEET > RKB TR 7 —VEROITHSENEY T - LORIFRITAL L 2T
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m%w%%%w%%f%c&u%%%ﬁwfﬁbtﬁbfﬁéccm%%.COﬁKHT—w
HOELEED (XY 2 EMLD) EEBEEL LNTAREL(HDIELL,, ElM&LD bR FEI
OiFE S A THENIE RS BEARSGSFAEINEIDEELLN S,

5.2.2 F+ ¥/ mELCOWEDLK

BAERORFFEMCBIS2CORMBEOEERA2E1Y, COMEBLF » F Y /MEOK
3ERH®L I, _

COMBOKAE ZZFig 5. 150 RTLHIBHECLIVFMAE L, THbLL., EXHBT LI,
PSD, RSOGKBEEKY ., SoCWMORS L caRE s kY, GRECONE . BHE
COBE,. 2CORBoALREA KD, TH-RMSEGLHEL, &FE. ERECONE
DOFHEDOVTHERK2~3kPa BEDEEBL. (KERBOF+F ¥ 7ORMSEKEIILS
kPalibETdH 5"

Fig. 5.1TR COMEDABHEL ¥ » ¥V /S HEOIKEOLKR TS 5, 20Hz 2IT O KE
REWTCOMBEDPSDRF + F Y I/HEDL/ 5 ~1 0T, RSENWHE~0HBTHY .,
D0Hz Ul F TREMBSLREETH D, 2T, 200z TOCORMEDOTEMBIZEFT 7Y
A7 200mmM R, AP BTEST 3102k &-THEA DA TV S, TEST3102
RAOBREMRBILBOTRLUW 7Y - V%EBLARRTH O . BHTHO <Y P EAX
SHEESED (~100kg /mi/s ) EHEBVTEIDPOEIHELSEY (1 BLUT) ki,
EHRECONERME L TEFOREREM LD LEDLHTRTHNTH 5, Fig 518ILFRT L DI,
TEST 3102 8} 2PSD/PSoABERtho2 7 0 200mm BHEHERIKS &XTHL
K&, Fig. 5.1TRT LS TEST 3102 4BATS5E. CORMEOPSDRF v+ 7
WEDL/10TF. RSIZ17252TF &5,

Pl Fol#Esrs, COMERIRMSENR, PSD, RSEELTF+FrImELD NI
DINEWZ Edbhot, BEDOERPLVAEL, £F0 (FEHED) #HEHICNT R
Sl TLEHNEREBEDC EHELDLTHA D, THhL, BEYILLE - TORERZHR
FrX¥urHEBRE-TohbdhadEEA06N5, /., (TEST3102DHRER) &
FHHACOMEOAES L. BRECOMEFOREZSIBAFTERETHZ L &1,

5.3 ZE&SAECOFEDCHME

5.3.1 @mEFCOMEF — ¥ DER

EHECOSEORMS#IE (Fig 5.16) 3, WK H0D Ak cHRAEE & EAZRL s
L DMEEIZ, SN — VAT TEST 3102 TRLBEETH -t ZORME., ENEFEN
OKMBEHEEOADREL, RHKED 74 ) F 4 HEETIHEHIIHIELTY 5, i,

s ERBRICOVTEBE T oy 7 ORMSHRIE, HWoTicPSD, RSOCAKE~DERELRTREMNEA
O Tables Al2 ~A .16 iTHRd, £/, Figdls KFETHRF» 7REFLPSD, RSOTWENL S TITE
R A A5 B O Tables B.3 ~B. QiCRd,
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SORKELPEBLTNY P ERELSHESETLF + ¥ 7ORKBOEMIKAES L, RMS
RIEXBESEMNLBLD S, _

SHECOEENOPSDBLURSOAKMIETEST 3102 %K< 25 ¥ (FYN=IL
L, 433 vDEhFhAKSVWTHEL., FhFhoaREXRELER L, THiE. 5.2 2
TR LI ESHECOFBEORZTICHTE VAN VORENHEETHD , TLROE
MW RBIr BT T )N —VEERET A LRABAECRTFHNTHEELEZONLLDBTH S,
FEFROEKEFE Table 5.2 R T EBVTHY, CHOoDHBEOREREFIIRMS kg
WARELCHZEBERICFRER/IEL TV S,

COMBOES, F+F Vv I HBLRNTAKREELAEAE7 -V OHPBEVILHBFHUTS
%, Fig. 5.1ICFRT LD RMSHEIBIE L THELDBIR/PE,

2T, Fig BAITRET XS b 40Hz LA BEH TR, COMENT + F ¥ 7
EELLARTELLNSVC L, BOUREFOBRHFMcETH (BEHOEE RIS
EBuwbic) WENEEROHERSOREZEPERINLILEEET L. §TOIR
EHEARIRTAAEREF L, LA T, CZTRAVHzUTOABERDOHEZEINT S
T & Ui, BIREEE 4 Table 5.2 ICRT, BT RTIICBRENLHET -5 ORKEE
BHELUPSD, RSRAHOAXDPAL LAHEDIKARINT 5,

HE, CNODBRERR, 7o—Fy vORENEROF -7 . THHLLEKGEES 0 —
4 0kg /m’/s BEDENTIBIAF-4%284H, ChOoR"F"HECOWELBEL Y
o, 2L, TTRE 22 THNALILGRELHECOMELEESHACOMEDOKS
SIEEANMERL S, MEADETALERIARECAL, KERBOTHEZRXFIL &
Dk, SESKEECORMEOHVEBERSHEECOREBELILBDREVWLSEBINALDHTH
3,)

5.3.2 B¥ECOMEDEHIMER
FIETEREEIRFr F VBB SRTCOMEBEIEBAERRS O &K XV Fig
5NH7UN—V%ﬁotaﬁ(ﬂﬂT3MZ)Kﬁﬁ%COﬁE@ﬁﬁ%ﬂ&%f%éo&
Tl EENTH 5 HENN TNV, Fig 5.0 AT L K EBAEHIT 10Hz GBI TH 688
PSDOEY—23BBTHL, ZEH 7 v FaTHELLEETT. 7 I N-VETOREDP-
A (Figs.5.21 , 5.22)FABUERME OO, TN N —IETLBEIK L ORTH
FIEABIC/NEL, TEIC10~20Hz BELU 40Hz2PALETOEDRBHETH - 2o

5.4 BRI HECOHFEDOHM

5.4.1 EHAECOMET -9 DEIR
B OR 100mm BET T4mm R RBICH T 5 RM S RIBOZE(L (Fig- 5.16) 3 2 EHICS

BTE5,
9, TAmmENRBH LU 7Y A —VETbE, -7 100mm BHEARTE, COMMIK

BB RMSEEOELIEDL..
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i, T e U EFT 7 100mm BWHREBR TR, RMSIRIENS L » 2 ABKIE (~3kPa)
hEokik, EhH NS (~1kPa) HHKE 5 EVRUNTE D,

PSD, RSOEGBHEILSVTHREBUESENTTRETSH 5, Figs. 5. 23, 5. 24 KRT LI
100mm W ABOBREEZ I - JOERICIVPRDOENSD, I 10~50Hz DAK
BichB T, 7Y S UE T RROTNRESRABRMEERLI. —H . TV =TT
b o# 100mm B RBROEEE . Fig 5.5 77 T4mnmEEAROSRE ZIFFRTS
=7

rhooEiALRA LS, BRECOMEOAKMR 7 /¥ — V%17 -/ 100mm BHE
BETELAE, PTFFY A=Y L0 100mm BHER . T4mmiEE AR OIETF TS <
Hot, CHBF+F VY /HECEATAFHR (5.1.3) LRECHEATE %,

ERECOMEDEA LRI, EMECOMNEICBL TS Fig 8I5RRT LI ICTFEHR
@C&KPSD.RS@@%@%%EL-é%KW%H%C&.%;Ué8§V®@%E§ﬁ
ﬁbt:%ﬂ%ﬂ®ﬁ%ﬂ@ﬂ@?%@%¥%%%ﬂ%53.54&%?0Cng®§mﬁj
FSCERECOMNBRZIZI0Imm BNEBROH R L->TaAKEN, BREROOILOF
T ) 48— DEAT - 72 100 mm BEWTEERR T B T R M S RIBHRAIE % & ZRHICHIE LTV 5. 458
Tk, FNTOERECOMECETHPSD, RSOAKERSIFRRL, ChiBETHENAL
DA HREN " HERECOMEL LTRFT S, BRERII Tables 5.3, 5.40RT LB
NTEL, ChEDF— S OEZEBSVLPSD, RSEAEPZVLMEDRKAREINTL S

54.2 {E#ECOMEDEMTIMEN
ﬁﬁﬁcoﬁi®ﬁﬁ@,ﬁﬁ%#%ﬁﬁ@@ﬂmﬂ%ﬁm;@gﬁmﬁmbkomeﬁ
WTHBBENEELU 7 ) N—VOMBERLIC, BRECOMEORESSBRUF v+ 7
~DBITERE~DEEEZENL, '

W OE 100mm DEE .

B EA 100mm OEE . BHEMBORY VEREREERER T ¥ FrrmERA%E L
ibbymﬁﬁﬁﬁbwé<®@w(TUN—V%ﬁchﬂ%TSW5.3w6@;5Kﬁﬁ
HOEGRAREKRENBAS SBNTH>Th) » F+F Y IHBRELNED o7 g4 E 100
MM HBOES, F+ XV /OREEFRFTELTCEIEE (&7 —WillE) KX HXE
=3 M e

WW &2 100mm DBE, RBHEER 7V S - VORARCIDEFLHBLRL . LT
o BB FlIC D W TR B,

mga%.5mm,7UN—93L®ﬁﬁ(Tmnomz>mxﬁ%coﬁﬁ®ﬁ%ﬁ$w
PSDOE{ETRT, ZEDOF + VA —~BELVERE (#3) 2RE, BRPLEIVERE
LT BEIR (210, #12, #14) TR, ENRHORMSRIBREBEHREZV &0, KB
DI NFORBARKIHEI TIRED LTV S, SHIEENERL TEATRE LURR
FEAEFT 3L ($25) EHRBGOHRERF » ¥V /7 0BAaRKESS, SAEKTOPSD

» BRFTEBFAHERESIRBITRYT,
o BHECOMEOES :EROBEMICED 0Hz UTORERCHTIRERDOHETRT,
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DEARBALND,

CHNLDERIZALNBZLHSRF V-V L O 100mm BEHE (B LT 74mm B¥ R ER
TREFFCOMERF v+ F v FHBEINOHEILL - TAKIN 5,

T, 100mm WHEHRBROEEG (TESTO0002 %K &) COO®KBIRRMSRIFOHD .
THLEEREHOLENAMNALEDOND L EERN, ZOXINREMIF T Y Y- V%>
ISR HRICEETH - o,

Fig. 5.28, 50l 3T 2B 7V Y- V%7 TEST3105 B COMEDRIEL £
UPSDOETHL, REANH» O ESAEKRSBAKEL . BELS B LB LSV
F7TI—RF 4w 2D (~10Hz ) BEMNTH S,

AHBOBES, THRGOREBREEHANEL SHEHREVLY, ~ v FEROKAAE/Fg
530) KA LML HILK[KAHORBIEZNEL, COBRT —VAROHBEBRERXTH »
CERT—AHOBESTHDOLE (Fig.531) bbb b, 7-VAROMESAERTH S 12
BT, CODBPTRAVIBEHORTZORES LR L, BHAEESKENLLT. TOHRE
NRBOEREE NS B ot (2EXiFH32)

F e ¥V IrOREMREIARL 7 - VEENEG(RIRLELILZI L0 HAFMONT
Wh, LEzS»T, tROLHIBRIABFEOLEN LI > TRy M EHORLORES LR L.
COFRBRESHEEPVETLTIF + F v 7ORENENL LS, —BOoRNEEBBITX
ST, IRV EFT BB BY2F»F VYV 7OREOBNARHAT ST LNBTE 5,

FUNR—TRFTHIEM-73 7 vOHEB (TEST0002 . 0003 . 2102 ) B L THEE
HERFHEE SN, Table 34 FRT L2, EAEENOTMMAAITI TEST0003.2102.
0002 DIETE WD, Fi2 7 vBIBEF +F v 7OMKBIITEST0002iI2 5RTHIEHE
e

Ny PRPOESSREFNML-ERIZ, TEST0002 TREZKDF + VA —"HETT3
DEREEBRKICF + Fy FBHEBLALCEERLTV S, Chit LTl 2 7 v TR (BEH
BRI AKMEE P -7 HI) F+ )2 —"BARTLAEBRATEIEIARESBRTHY F
v FVIBREE LN otl, COBE, NG 25 vy T, 7V E2T1EE&L
BRI, BEARSEEANLBAL. F+ ¥V S ORENSORBREODEELLA
5o

ULOEERERA T O ED% Fig 5.32iKRT. AREF + F v I REFBOX Y P EHNE
SREENY P BELO T —VEER SV THANERRONBERTLOTHY . HEDK
» 74mmBEH AR 200mm B HBROERE O E TR T,

« HEEHoADEEMEEH LT, RELAPLMODE & CONTEMPT LT ik 35 EERTHY, +10
FEEOBRENACTND,

w Ny REETAREREETR L TR N, SY NFIZT —KSRA LA s <Y rEHOR
B (N b EANOHDMS 0.5 m FATEHED of/MEick v ZhaerRbd o dicliz, ok 3icLTHE
LABEICE~Y FPECERRRICCEZEOR S D& 0B -7,
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AEIROND LI CHEKIRI00mm U EORB TRV FEHORIEENF + F 7

OB EELIBETFTL, BUEART ALV IEMERLL, ChixCOBMbE LY
FEROAMEDBKERE LAY, F+Frr/ickd - rROAROFER, BOEN BT
EEBE®L TS,

FERE, HFEFBLEPHOEEREREZ S - T 5, 5 L3TBRAALILICKRBOAEE
FeEyvSit, RBEWNBEESALABKAOESE $HLEREHEFN S T - VEEHED (B
SRV P HREBOERSENESICED) FETHEEL, KBSV TER LA RIN"EF
yFEFVIBIOEBCERLTV R, COEIBREPERSQ LI DR, BRREAV LR
B ¢ (v £ v FREBRICGE ORBCESIRBEVC EBBETHL, —F, ARELBY 58
sHEE , BRERESRRE $ TET 2L ESNEMETLTLE S & RIS LKENLL
F o F U IORENENDITEERLTVE, §ibL, LLOLIUEAPERINL LD
it BEBBAOBETEEEDBOEFH“FEAH" LT ILENSD, EFOLOCAKLS
NWTEDEINURUELAELEINZDR, H2EHOEMOROACEN, REOERI/MS
WEFLON B,

WH O 7T4mm DHS

WO Tdmm OB S, ~ v P EROELREIRA 20kg /m° /s THD . 7~ VAR
BRAHTHOPHI 37 VvDELHIRI0C UTFTHELEE, F+ ¥V IORBRHFRERTE
DALV EESN B, LEMN-TRERSLE ) Y- J%T-HTEST3104 TR COER
LAERERT. MOEBIBOVTRELSDF v U A —~~BETTHEERCF » ¥V 7P
L.

W OIEA Amm O E SO COHEOMHRE, WHODE 100mm ORRICE T HZETR+ » )
4 —~SPEPOCOWMELRETEMTHD, 22V FORFI T BVAEARMKET T 5 HE

i)i‘%k I‘Qn'}:o
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Table 5.1 Selected chug blocks.

TEST BLK BOUNDS BOUNDS RMS >

NO. ID. PSD'S RS'S 15 KPA
0004 W X -
1
1101 —mm s e | 200-MM BREAK TESTS
|
3102 ————m——mmmmm—m e mm—— e N
0002 38W X ~
36w X X : X |
LW X i
L3 X X i
SO Y |
O00Z EOW b4 X To0-"» BREAK TESTS
2102 -, — !
;
3105 zB X X t
158 X X !
T3 X H
f
3106 30W X X N
2101 —--mmmmmmmmmmmmm e — e am -
1
3101 37w X X |
L1W X |
4L3W X X |
|
3103 TEEB X X X ! 7L-MM BREAK TESTS
6% X ¥
L1E X X X |
572 X X X !
L X !
STW X |
3104 98 X i
128 X X |
138 X i
168 X X X }
208 X X X |
218 X !
428 X :
W X !
13W X {
16W X !
20W X X '
LW X X X 1
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Table 5.1 (continued)

Figure numbers of time history plots,
PSD plots and RS plots for selected
chug blocks.

TEST NO. TIME PSD
HISTCRY

CO04 c.1 c.10
1101 5.10 c.i1
3102 5.11 .12
gooe C.e .13
0oc3 .3 .14
2102 5.13 -
310¢% C.& C.15
31C4 2.5 .16
IR 2.€
I1C1% c.7 .17
TIC3 C.E .12
3204 5.18, £.9 .19
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Table 5.2 Bounding high-mass-flux CO blocks, 200-mm break tests.

BLK

T
il

EW
W
10W
13W
16W
17W

S¥W

B8W

CW
10W
11W
12W
13w
14W
15W
16k
7w

6w
7w
8W
QW
10W
11W
12W
15W
16W
17 W
18w

BOUNDS

++

+ 4+ o+ o+ + +
_i.

.+.

++
+ 4+

++
+++
+++
+++
+++
+++
+4+
4+

++

+4

44+

BOUNDS
RS'S

+ + + 4+

+44
+++
+++
+++4
+++
+++

++
++
+++

PRESENTED 1IN
THIS REPORT

TIME HISTORY : FIG.

x

v
e
-
-
@
.

FIGS.
FIGS.
FIG.

TIME HISTORY
PSD
RS

TIME HISTORY : FIGS.
PSD : FIGS.
RS i FIG.

BOUNDS NON-PREPURGED 200-MM TEST RESULTS
BOUNDS 200-MM TEST RESULTS (HIGH-FLUX COD
BOUNDS ALL-TEST RESULTS

TIME HISTORY ALONE

TIME RISTORY,

PSD'S AND RS'S

5.21,
5.22,
0.8

5.19,
5.20,
D.9

D.e
D.5

D.3
D.6
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Table 5.3 Bounding low-mass-flux CO bocks, 100-mm break tests.

BLK BOUNDS BOUNDS PRESENTED 1IN

ID. PSD'S RS'S THIS REPORT

10W  ++ X T TIME HISTORY : FIG. 5.26
12W 4+ X } PSD : FIG. 5.27
18W ++ +++ XX | RS ¢ FIG. D.2¢
208+

10W + T TIME HISTORY : FIG. D.10
T4W 4+ XX ! PSD P FIG. D17
20W ++ XX i RS P FIG. D.25
264+ + X |

3B ERERFS ~ TIME HISTORY : FIG. D.11

| PSD : FIG. D.18

26W ++ XX | RS : FIG. D.2¢4
27W +++ XX I

I1W 4+ KX !

320 4 Yy oo i

88 + ++ X T TIME HISTORY : FIGS. 5.28, b.12
118 ++ -+ X ¥ t PSD : FIGS. 5.2%9, D.1%
i3B + X ! RS : FIG. D.25
148B + Y !

158 + X |

I

7W o+ X |

W ++ XK I

10w ++ ++ XX I

11% +++ T4+ XX I

LI e XX

16k 4+ +++ XX |

A XX !

THW 44 +++ XX !

2O0W  +4+ ++ 4+ XX i

22W 4+ + + 4+ ¥x t

ILY ++ 4 +++ XX !

3I6W +++ +++ XX f

I7W O+ X f

4L2W +4++ XX !
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Table 5.3 (continued)

TEST BLK BOUNDS BOUNDS PRESENTED IN

NC. iD. PSDYS RS'S THIS REPORT
106 11B + ] TIME HISTORY : FIG. D.13
3106 20B + ] PSD v FIG. D.20
2108 45B + x ! RS I FIG. D.26
2106 oW +++ XX I
2106 10W  +4+ . XX |
3106 11W +++ XX i
31086 " 13W  +++ ++ . XX !
3106 14W + 4+ +++ XX I
3106 1SW  +++ ++ XN I
2106 17N +4+ ¥ X |
2106 1BW ++ XX '
2106&6 19 -+ n¥ i
3108 3IhHW  +++ ¥ [
3106  4LLW  ++ S Xx o |
LEGEND:
+ BOUNDS 100-MM TEST RESULTS

++ BOUNDS 100-MM & 74-MM TEST RESULTS (LOW-FLUX CO)
+4+ BOUNDS ALL-TEST RESULTS

X TIME HISTORY ALONE
XX TIME HISTORY, PSD'S AND RS'S



Table 5.4 Bounding low-mass—flux CO blocks, 74-mm break tests.

BLK

21W
224

LEGEND:

<+
++
+++

X
XX

B8O
PS

oo+ o+

-+

+

S T T

UNDS BOUNDS
D'S RS'S

++

BOUNDS 74-MM

BOUNDS 100-MM & 74-MM TEST RESULTS

BOUNDS ALL-TE

TIME HISTORY
IME HISTORY,

JAERI-M 83-186

PRESENTED 1IN
THIS REPORT

|
| PSD
XX | RS
X |
X |
ol
| PSD
X | RS
X |
XX
X7
| PSD
XX | RS
X 1
|
!
l
|
l
|
!
i
XX
X |

TEST RESULTS

ST RESULTS

ALONE
PSD'S AND RS'S

TIME HISTORY @ FIG.
P FIG.
FIG.

TIME HISTORY  FIG.

FIG.
FIG.

TIME HISTORY : FIG.

FIG.
FIG.

D.14
D.21
D.27

D.15
p.21
b.27

D.16
D.21
D.27

(LOW-FLUX €O
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Fig. 5.3 Flow diagram - selection of significant chug data.
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Fig. 5.4 Chug RMS amplitude histogram.
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Fig. 5.5

Comparison between chug data selections

based on RMS amplitude, R$ and PSD.
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Table A.1 Legend and notes for chug selection tables

For scheme of blocking see Fig. 4.2.

Pool bottom data was not acceptable for TESTs 0002, 0003, 0004, 1101,
2101, 3101, 3102.

Number of PSD-bounding points is shown for frequencies below 113 Hz.

Total number of points is 128.
Number of RS-bounding points is shown for frequencies below 100 Hz.

Total number of points is 100.

(Selection)
X : Time history is presented in this report.
XX : Time history, PSD and RS are presented in this report.

XXX : Selected significant chug.
Time history, PSD and RS are presented in this report.
(Remarks)

%# 1 Selected in Reference 8.

Table A.? TLegend and notes for CO selection tables

For scheme of blocking see Fig. 4.2,
Pool bottom data was not accepatable for TESTs 0002, 0003, 0004,
1101, 2101, 3101, 3102.
Number of PSD-bounding points is shown for frequencies below 113 H=z.
Total number of points is 128,
Number of RS-bounding points is shown for frequenceies below 100 Hz.
Total number of peoints is 100,
{Selection) |

X : Time history is presented in this report.

XX : Time history, PSD and RS are presented in this report.
(Remarks)

% : Selected in Reference 8.
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Table A.13 CO

JAERI-M 83-186

selection table, TESTs 0004, 1101 and 3102,

TEST |BLE |[START END ETTS BOUNDS BOUNDS
1D, . |[TimME TIME AMPLITUDES TEST 4 TEST 4
PSD'S AT RS'S AT SELECTED? REMARKS
(SEC) (SEC) (KkPA) (PRINTS? (POINTS)
3T™ 1.8M | BTM] 1.8M| BYM| 1.8M| BTM| 1.8M
L 1 0.0 2.2% 20.7 18.4
L 2 2.25 4.4 1.8 L.0 —
A 3 | 4.49 6.7L ) 1.3 f / i T
A [ 6.7 4 g.98 L. 1.1 ! / 7 i
4 5 £.98 11.23 2.7 1.6 | ! / ]
4 6 [11.23 N 1.7 2.0 N 2 | / ]
4 7 113.47 15.72 i.2 i.2 i i 1
4 § 115.72 17.97 i.2 1.2 1 i 1
A ¢ [17.%97 20.2: 2.1 2.0 ] ‘3 | 7 IR E: E
A 10 |20.21 22.46 2.C 2.1 T 20 / /R Y >
4 11 |22.46 24,70 1.6 1.4 i = | 3 1 ¥
. 12 J2¢.70 26.95 2.0 2.0 [ 7 i & ji ¥
“ 13 |26.95 29.1% .2 2.2 + ] ‘3 [ " i X ¥
A 14 |29.1% 31.4L L3 1.4 / & ! 3 ]
« | 15 |31.&& 53,68 6 z.1 14 FraRn| a3 |7
4 ] 16 |33.68 3%.92 .6 1.9 1J 22 1] X X
L 17 |35.93 3E.18 ) 2.2 |1 /s 1] 27 XX
A 18 |38.18 L0.42 R ‘.4 ] ]
4 19 jL0.62 4267 1C.8 10.9 I/ :
4L | 20 J&z.67 “h.91 5.2 5.3
[TEST BLK [START END RMS BOUNDS BOUNDS
1D. 1D. |TIME TIME AMPLITUDES TEST1101 TEST1101
PSD'S AT RS*'S AT SELECTEDR? REMARKS
(SECY (SEC) (KPA) (POINTS) (POINTS)
BTM 1.8M | 8TM| 1.BM| BTM| 1.8M| BTM| 1.8M
R 1 0.0 2.25 20.3 1.3
| 1202 2 2.25 4.&§ 3.7 4.1 I
1101 3| 4.49 6.74 1.3 1.5 ! i ] ]
1101 A 6.74 £.58 1.0 1.0 ] T ]
1101 5 &.98 11.23 1.1 1.4 { / / i
1101 6 ]11.23 13.47 1.4 1.8 i Fi ] ]
1101 7 (13,47 15.72 -1.6 1- 1.9 i 4 R E ]
1101 8 J15.72 17.97 2.4 2.6 { 202 ] /O ] Txx *
1401 9 {17.97 20.21 2.5 2.7 ] X Ji /7 T Ix¥ x
‘1101 | 10 |20.21 22.46 2.4 5.2 | ] /A1 ] < T Ty ¥
1101 11 _|22.46 264.70 2.0 2.4 | ] £ )i 9 7 ¥ *
1101 12 [24.70 26.%5 1.9 2.3 |7 [ ] ENRN| «
1101 13 [26.95 29.19 1.8 2.1 | ] 2 |] / i x
1101 14 [29.19 31.44 1.4 1.6 ] { 3 1/ ¥
1101 15 [31.44 313,68 1.6 1.6 1] g 1] 7 1 x
1101 16 |33.68 35.93 1.9 2.0 /& yxi HES
1101 17 {35.93% 38.18 2.0 2.2 3/ &0 X
TEST |BLK |START END RMS BOUNDS BOUNDS
. 1D. |TIME TIME AMPLITUDES TEST3102 | TEST3102 .
PSDTS AT RS'S AT SELECTED? REMARKS
(SECY (SEC) (KPAY (POINTSY (POINTS)
BT™ 1.8M 5TM| 1.8M[ BTM}| 1.8M| BTM] 1.BM
3102 1 0.0 2.25 315.4 | 40.8
310¢ z 2.25 4. 49 3.9 3.2 i
3102 2| 4.4% 6. 76 2.0 1.7 / ]
2102 A 6.74 B.98 2.3 2.0 ! I ]
3102 5 B.98 11.23 2-6 2.6 | 2 i b
3102 6 ]11.23 13.47 3.4 3.1 ; F f ] T+
3102 7 113.47 15.72 3.8 3.7 ! 7 ] £ IR
3102 g8 [15.72 17.97 4.8 4.9 T /3 ] Lt T ¥
1102 g 117.97 20.21 5.1 L.9 ] 2.3 ) 29 T 1w ¥
3102 10 {20.21 22.46 5.0 4.9 ] X ] 3 T 1% ¥
3102 | 11 _|22.46 24.70 5.0 5.1 | 23 T s | 7 X ¥
I 3102 12 ]24.70 26.95 4.5 3.9 T ry. I S 1 1T ixx ¥
31102 | 13 |26.95 29.19 3.0 2.7 | | / | / T |xx
3102 | 14 |29.3% 31,4k 2.8 2.6 | / ! T Ixx
3102 15 31,44 33.68 2.5 2.k ] Ji ] N ¥ X
3102 | 16 |33.68 35,93 2.4 2.3 [ ] 3 |/ £ 1] A
3102 17 {35.93 18.18 2-6 2.8 |] e 117 FER ¥
3102 18 | 38.18 40.42 3.2 3.4 | E 1T /2 ¥x
3102 19 [40.42 L2.67 3.3 3.7 ! i
3102 20 |ez2-67 44,91 3.9 3.6 |/ ] f
3102 ) 21 |44.91 47 .16 5.7 4.8
3102 | 22 |47.16 L9.40 8.4 6.1
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CO selection table, TESTs 0002 and 0003.

Table A.l4
[TEST [BLK |START END RMS BOLUNDS BOUNDS
1D Ib. |TIME TIME AMPLITUDES TEST 2 TEST 2 .
PSD'S AT RSTS AT SELECTED? REMARKS
(SECY (SEC) (KPAY (POINTS) (POINTS)
BTM 1.8M BTM| 1.8M| 8TM| 1.8M] BTM[ 1.BM
z |1 0.0 2.25 3.5 3.1
F 2 2.25 4. 49 4.6 ..8 |
2z 3 4L.49 6.74 4.2 3.8 LY 1 52 I
F . | 674 8.98 3.1 3.0 1= ] / i
H 5 8.98 11.23 3.4 3.5 T /& ! T
H 6 [11.23 13,47 3.6 3.4 T I / |
F 7 [13.47 15.72 2.7 2.5 i o i + 1
2 8 115.7¢2 17.97 3.5 3.2 ; : 1
2 9 |17.%7 20.21 3.1 2.8 1 P i i
F 1C_[20.21 22.46 3.6 3.3 I 3 : 3 T 1 x
] 11 [22.46 24.70 3.1 2.9 ] =2 : Ji
F] 12 |[24.70 26-95 3.5 3.3 ] 3 7 1 1x
2 13 |26.95 29.19 3.1 3.0 [ . r : 3 ]
z 14 [29.19 31,44 3.5 3.3 ; 2 ‘ i
2 15 [3i.64 13,468 3.3 3.1 ; Pz ]
2 16 |33.68 35.93 3.3 3.1 ] £ i 7 i
2 17 [35.9% 38.18 3.3 3.1 | 2 { I 1
2 18 |38.18 L0.42 3.0 2.9 | ] & ! ¢ 11 XX
Z 19 [40.42 L2.67 3.0 2.9 ] & f / Ji
2 20 |42.67 Lh.91 3.5 3.4 ] & | [
2] 21 j&4.91 £7.16 3.1 2.9 | 2| ]
2 22 |47.168 49,40 2.9 2-7_ || = 3 i
2 23 |49.40 51.65 3.1 3.0 | = (f 1]
2 74 151.65 53.90 3.4 3.2 P /& 1]
2 25 [53.%0 S6.14 L. 7 4.4 i
2 26 |56.14 58_39 11.1 9.7 |
I¥es~ [BLK |START END RMS BOUNDS BOUNDS
i 10, |TIme TIME AMPLITUDES TEST 3 TEST 3
. PSD*S AT RS'S AT SELECTED? REMARKS
(SEC) (SECY (XPAY (POINTS) (PDINTS)
BTM 1.8M BTM| 1.8M! BTM{ 1.8M] BTM[ 1.8M
x 1 c.0 2.25 4.1 3.5
3 2 2.25 4. 49 5.7 5.8
3 3 L. 4T b.74 b, b 4.0 =& [/%1
3 L | 6.74 B.98 3.1 3.0 ! I
E s | 8.98 11.23 3.1 2.9 i F I |
3 6 111.23 13.47 EE 2.8 1 FiE T
3 4 7 |13.47 15.72 | 2.3 2.2 T | ]
3 8 115,72 17.97 3.1 2.9 I 7 1 ]
3 ¢ 117.97 20.21 3.0 2.8 i 3 T !
3 10 _[20.21 22.4L6 3.6 1.3 ! | / ]
3 11 |22.46 24.70 3.1 2.% ! 7 | |
2 12 |24.70 26.95 3.7 1.4 1 | I
2 13 {26.95 26.1% 3.1 3.0 ] 3 i 1
3 14 £29.1% 31,44 I.5 3.4 ] & ] I T x¥
2 15 [31.44 33.68 3.1 3.0 i )| ]
3 16 |33.68 35.93 3.2 3.1 | £ | |
3 7 [35.9% 38.18 3.3 3.2 ] 7 | T
3 18 |38.18 40.42 3.0 2.8 I " | / ]
=z 19 140,42 L2.67 3.0 2.9 1 = i |
3] 20 l4g.67 LL.91 3.4 3.3 1 | I / | [ xx
3 2t |44.91 47 .16 3.0 2.8 | 2 | |
f 3 22 |47.16 49.40 2.7 2.5 I / i ]
: 3 1 23 149.40 51.65 2.8 2.7 ! & { |
k] 24 |54.65 53.90 3.0 2.9 | ] / { 1
T 1 25 [53.90 56.14 3.1 3.0 1] g 1] /1]
3 26 156.14 58.59 2.9 2.9 1] 3 1] FEE X
i 3 1 27 |58.3%9 60.63 2.8 2.7 |] /o 1] < 1]
3 28 |60.63 62 .88 2.8 2.6 1] < 1] & |
3 29 |62.88B 45.12 2.9 2.7 1} ¢ 1] 7 11
T | 30 _|&5.12 67.37 2.1 2.0 |/ 2 11 Rl
3 1731 [67.37 69.61 2.3 2.2 1 7 1] FARI
3 T3z 169,61 71.86 2.4 2.3 [ YA
T | 33 [71.B6 74.11 2.3 2.1 | i AR
% 1 3L |74.11 76.%5 2.6 2.4 7 3
31 35 |76.35 78.60 2.4 2.2 Ve Y
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Table A.15 CO selection table TESTs 2102 and 3105
TEST END BOUNDS
1. TIME AMPLITUDES | TESTZ102
PSD'S AT SELECTED?
(SEC) { (POTNTSY
BTM| 1.8M 1.
| 2102 2.25 7.7
2107 L.49 5.1
2102 6.74 L4 /o 7
7102 8.9% 3.3
TR 11.23 3.3 /
2102 13.48 2.5
(21p2 15.73 3.0 /
7107 17.97 2.9
2102 20.22 3.5
2102 22.47 Z.9 /
2102 24.71 3¢
162 26.96 2.6
2162 29.21 2.9
2107 31.45 3.1 /
2iC2 33.70 2.6 f
202 35.95 2.3
2102 38.1% 2.4 ]
102 LG kb zZ.7 7 P
oz 42.69 2.5 /
7102 4L4.93 2.6 K] 2
2102 47.18 2.4 /
2102 L9.63 2.3 7 ‘10
2.3 . o | /
2.2 2 ! o
2.0 @ 2 7 /
2.2 i -l A & ¥
Z.1 = g F] # * A
3.4
2.0 3 ! ! /
1.6 i@ o
2.5 / ol [ x
2.1 7 7 &£ X
LB 4 3 }
z 2 ! )
1
2.5 5.4
I.6 .3
<.8 1.6 |
5.7 1.7 7
) 1.7 2
z.2 2.4
1.6 | 2.0 / / x
3.1 1 3.4 / A e *X
2.1 2.4 3 7
2.0 2.1 ! 3 =z I
3.0 3.0 / 3 Kl 3 X X
2.3 2.9 2 2 /
.1 2.0 2.2 g & Wi / X
3105 344 .5 2.6 [ 2 7 /
3105 II.6E 2.3 2.4 b & &
3105 35.93 2.3 2.5 4 K P 7 P
3105 35..E Z.4 3.0 i P X
3105 L5.42 2.8 3.0 & ) 2 o XX
3105 L7.67 z.3 2.2 3 3 2 IS
31205 Ld . T2 2.2 2.2 / ! £ 4 X v
3105 £7.16 2.3 2.3 P / e 3
3105 L5.L0 2.1 2.4 i 2 1 X ¥
3105 N 1.8 1 2.8
3105 £31.5¢ 1.6 1.6
T105 5614 1.4 1.4 2 ra
3105 SE.36 1.4 1.6
3105 60 . &3 1.6 1.7
2105 62.88 1.5 1.6 i /
3105 £5..2 1.5 1.6
3105 67.37 1.2 1.2 /
3105 69.61 1.3 1.3
1105 7..BE .z 13
05 7.5t .2 1.3
| 3.0% TEL3E .5 1.8 Py x¥
3405 R 3 1.4 [
105 BC.E4 & 1.7  x
3405 83.C% 7 1.9 / 7 X %
3105 85,33 B 1.8
3105 87.5%8 2 2.0
| 3105 85.83 Z 2.2
3105 92.57 z 2.0 ] ! o { X
305 24,32 2. 2.% F4 2 g .8 X ¥y
EE $6.5¢6 3. 3.4
3705 98.E7 7. 6.2
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Table A.16 €O selection table, TESTs 3106 and 2101.

JAERI-M 83-186

TEST START END BCOUNDS BOUNDS
1b. TIME TIME TEST3106 TEST3106
PSD'S AT RS'S AT
(SEQ) (SECY NTS) (POINTSY
1.8M| BTM! 1.8M
3106 i1 0.8 2.25 5.8 $.8
3106 2 2.25 L. &9 2.3 2.2
3106 3 4.49 6.74 1.9 1.9 |
3106 4| 6.74 8.99 2.1 2.0 |
3106 5 B.99 | 11.23 1.8 1.8 |
3106 6 11.23 13.48 1.7 1.7 |
3106 7| 13.48 15.73 1.9 2.0
3106 8| 15.73 17.97 2.1 2.1 /!
3106 o] 17.97 20.22 2.8 2.7 / 3 ] [73
3106 20.22 22.47 2.2 2.4 / / =
3106 22.47 24.71 2.3 2.6 g [] /5 ¢
3106 24 .71 26.96 2.1 2.2 2 & 7
3106 26.96 29.21 2.4 2.6 3 > ) /
3106 29.23 31.45 2.4 2.9 ] £ ~
3106 31,45 33.70 2.3 2.7 /0 2 3 2
3106 33.70 35.95 1.8 2.1 7 / /
3106 35.93 38.19 2.5 2.4 7 3 3 ol
3106 x8.1% 40 . L4 2.3 2.8 { > /
3106 L0 L& 42.69 2.2 2.5 & o
3106 4L2.6% 44,93 2.3 2.3 5 / ]
3106 LL .93 47.18 1.9 2.0 Ji 2
3106 “7.18 49.43 2.0 2.1 2 £ f
3106 LY.43 51.67 1.9 2.1 % &
3106 51.67 53.92 1.8 1.8 / /
3106 53.92 56.17 1.6 1.7 / /
3106 56.17 58.41 1.7 1.7
3106 SB.4% 60.66 1.3 1.2 / /
3106 60.66 62.91 1.5 1.5 /
3106 62.51 8$5.15 1.3 1.3
3106 £5.15 67 .40 1.4 1.4
2106 67.40 6%.65 1.1 1.1
3106 65 .65 71.50 f 1.1 1/
1106 71.90 7404 | 3.3 1.2 1
[z:06 Ta.1i | 76.3% ] .3
3106 76.39 7E.64 i.0 1.0
3.06 7E.6L BO.BE 1.4 1.3 &
| 2106 8G.88 B3.33 1.1 1.1 /
3:06 83.1%3 85.38 1.5 1.6
3106 25.38 87.62 1.3 1.5 P 1
3106 B7.62 89.87 1.6 1.7
3106, 29 .87 92.12 1.4 1.3 /
3106 92.42 94,36 1.5 1.6 / /
3106 54 .36 96. 62 i.B 1.9 2 /
3106 96.61 98.86 2.2 2.2
210& 58.86 1161.107] "2.6-} 2.4 o c!l /5 q
3106 101.10 103.35 2.6 z.5
3106 10525 oS BC T RIS T A e -
“3:06 105,60 107.8¢% 5.6 7.1
2101 3 “. 49 6.74 3.7 3.5 /
21C1 4 6.7¢ §.98 2.9 .6 20
P 2101 S B.98 1.23 1.8 1.6
101 6 [11.23 13,47 Z.0 1.9 3
201 7 [15.47 15.72 1.9 1.8 /
2101 g8 [15.72 17.97 1.9 1.7 7
2101 9 [17.97 20.21 2.3 2.1 !
2101 10 [20.21 22.66 1.9 1.7
2101 11 |22.¢6 24.70 2.3 2.2 i ™3
2101 12 |24.70 26.95 z.C 1.9 7
2201 33 |26.95 29.5¢ .6 2. L /
EETR iL [29.19 34 Z.n c.C o
2101 15 |31.¢4 33.68 z.2 z-3 2
2.0% 16 [33.68 35.9%2 Z.6 2.4 <
10t 17 [25.93 38.18 2.3 Z.2 F
ziect 18 [38.18 L0.42 7.6 z.L 2 /
70t 19 |e0.42 L2.67 2.1 2.0 - o
[Z101 2.67 44 .91 2.5 2.L
FCE 44,91 47.16 2.2 2.1 g /
| 2101 47,16 L9.40 2.6 2.5 ) /
2101 49.40 51.65 2.5 2.4 &
2101 51.65 53.90 2.3 2.1 & /
2101 53.90 S6.14 2.8 2.6 5 2.
2101 56.14 S§.3% 2.2 2.1 3
2101 58.39 60.63 2.4 2.2 =2
2101 §0.63 £2.88 2.4 2.2 p
210l 62.88 65.12 1.9 1.8 Py o
2101 65.12 67 .37 2.4 2.4 7 o
210! 67 .37 69.61 2.6 I 2 é /0
2:¢1 69.6% 7..86 2.4 2.4 /3 29
2101 7t .86 74,11 5.8 5.6 ]
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Table A.17 CO selection table, TESTs 3101 and 3103.
TEST JBLK [START END RMS BOUNDS BOUNDS T
1D. 0. [TIME TIME AMPLITUDES TEST3101 TEST3101

PSD'S AT RS"S AT SELECTED? REMARKS
(SEC) (SECS (KPA2 (POINTS) (POINTS)
BTM™ 1.8M BTM| 1.8M]| BTM| 1.8M| BTM| i.8M
3101 1 0.0 2.25 1.4 1.4
31c1 2 2.25 4. 49 3.2 3.1
3101 3 L.49 6.74 3.2 2.9 7
3101 4 6.76 £.98 3.3 3.0 / /
2101 S 8.98 11.253 3.3 3.0 E) /
3101 6 f11.23 13.47 2.7 2.5
3101 7 [13.47 15.72 2.8 2.6 7
3101 B Ji15.72 17.97 3.1 2.9 2
3101 o [17.%97 20.21 2.6 2.4
2101 10 [20.21 22.46 2.9 2.6 & /
3101 11 ]22.46 24.70 2.6 2.5 /
3101 12 124.70 26.95 3.1 3.0 7 /
3101 13 [26.95 29-.1% Z.6 2.4 ~ /
3101 1« |29.19 31.44 2.7 2.5 2
2101 15 [31.44 33.68 2.3 2.2 7]
3101 16_]33.48 35.93 2.6 2.5 3 /
3103 17 ]35.93 38.18 2.6 2.5 3 .
3101 18 [38.18 L0.42 2.7 2.5 4 17
3101 19 |40.42 42.67 2.9 2.8 K]
3101 20 [42.67 4h . 51 2.7 2.5 /5 /b
31101 21 la4.91 47.16 3.0 2.9 [] I3
3101 22 147.16 49.60 2.8 2.7 3 T X ¥
3101 23 |49.40 51.65 2.4 2.3 9 20 ¥
3101 24 |51.65 53.90 3.4 3.2 35 27 *X
3101 25 [s53.90 56.14 7.0 6.5
3101 26 [56.1%4 58.39 13.3 10.2
TEST :BLK [START END RMS BOUNDS BOUNDS
0. Ib. |TIME TIME AMPLITUDES TEST3163 TEST3103
PSD'S AT RS'S AT SELECTED? REMARKS
(SEC) {SEC) (KPAY CPOINTS) (POINTS)
BTM 1.8M BTM| 1.8M| BTM] 1.8M| BTM| 1.8M

3103 1 0.0 2.25 6.3 5.7
3103 2 2.25 L.Lp 2.5 2.4 el
3103 3 L.49 6.74 2.6 2.5 /
3103 A .74 8.98 3.2 2.9 /
3103 S 8.98 11.23 3.2 2.% 3 / ¥
31C3 5 J11.23 13.47 2.5 2.3 / © /
103 7 113.47 15.72 2.9 2.7 /
3103 B 115.72 17.97 2.% 4.0
3103 9 [17.97 20.21 2.6 2.5 / £
3103 10 |20.21 22.6L6 2.9 2.7 o / X
3103 11 122.46 24.70 2.5 2.3 /
3103 12 24.70 26.95 2.4 2.2 & sl rse
3ic3 13 [26.95 29.19 2.9 2.7 / =
303 14 [29.1% 31,44 2.6 2.5 3
3103 1 31.44 33.68 3.1 2.8 / 3 PRI
31C3 16 |33.68 35.93 2.8 2.6 Y / X
3103 17 _135.93 38.18 2.7 2.5 2 { /
3102 18 [38.18 40.42 3.1 2. o | 70 o £
3103 19 l40.42 L2.67 2.4 2.3 /3 <. g /
3103 20 [42.87 L4.91 3.3 3.2 | s FENE g
3103 21 [4&.92 47.16 3.5 3.5 /a1l 20 Fx s R <K
3103 22 _147.16 L9.40 2.8 2.7 K 2! & /o X
3703 23 [49.40 51.45 5.4 5.3
3103 24 |51.65 53.90 7.2 7.1
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NO.

FREQ :
Pox
TSTNO

CH

CHG

ENVELOPE :

JAERI-M 83-186

Table B.1 Legend for tables in Appendix B.

Bin number of freguency point.
Freguency in Hz.

tndex of computer memory."

Test number.

Channel ED.x -1 = avearged pool bottom pressure.
-2 = averaged 1.8-m wall pressure.

Block ID.*

Maximum bounding value. PSD -- in kPaZ/Hz

RS -- in kPa

For the bounding data block.
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e0-3*140° Y
20-3¢219°9
20-38SHS"9
Z20-3999."°5§
20-381Q00" %
Z0-38L40°5
£0-37081°9
Z0-3998L° <
20-3919¢°9
20-31011°L
20-30%vL6° 9
20-310%1° 6
T0-3L410°1
$0-3292¢"1
$0-348001°%
20-39L469°9
e0-3r055°8
T0-35002°1
20-320.5°4
T0-39110°1
10-30%81"°1
20-354%8°8
T0-3%%81°1
10-30252°1
10-318%0°1
T0-3vy2L2-1
10-39%98°1
T0-32214"1
10-35¢21°2
10-31926"2
T0-3%819° ¢
10-3285%° ¢
L0-36967° %
10-31208°¢
10-30760° %
t0-35¢%8°9

10-3248E°T
10-30485"°¢
TO-3¥EL9 1
10-34275" ¢
10-350z29"1
10-3%6%y"1
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Fig. D.27 CO PSD's, RS's, TESTs 2101, 3101 and 3103.



