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ABSTRACT 

Recorded test data are presented for Test S-01-6 of the Semiscale Mod-1 isothermal 
blowdown test series. 'l'est S-0 1-6 is one of' several Semiscale Mod-1 experiments which are 
counterparts of the LOFT nonnuclear 'experiments. System hardware is representative of the 
LOFT design with the design based on volumetric scaling methods and with initial 

.conditions duplicating those identified for LOFT nonnuclear tests. 

Test S-01-6 was conducted with an inactive 40-rod core in place of the orificed core 
simulator used on previous isothermal tests. The test was initiated at isothermal conditions 
of 2,263 psia and 5 4 1 ' ~  by a simulated offset shear of the cold leg broken loop piping. 
During system depressurization, coolant was injected into the cold leg of the operating loop 
to  simulate emergency core cooling (ECC). 

The purpose of this report is to  m'ake available the uninterpreted data from Test 
S-0 1-6 and t o  provide the reference material needed for future data analysis and test results 
reporting activities. The data, presented in the form of graphs in engineering units, have 
been analyzed only t o  the extent necessary to assure that they are reasonable and 
consistent . 



SUMMARY 

Test S-01-6 was performed as part of the Semiscale Mod-1 portion of  the Semiscale 
Program conducted by Aerojet Nuclear Company for the United States Government. This 
test was part of the Semiscale Mod-l tests (Test Series 1) performed with hardware 
configuration and test parameters selected t o  yield a system response that simulates the 
Loss-of-Fluid Test (LOFT) system response during the LOFT nonnuclear blowdown 
experiments. Test S-01-6 utilized a pressure vessel with internals; an intact loop with active 
pump, steam generator, and pressurizer; a broken loop with simulated pump, simulated 
steam generator, and rupture assemblies; a pressure suppression system with header and 
pressure suppression tank; and a coolant injection system with low-pressure injection 
pumps, high-pressure injection pumps, and accumulators. The 40-rod electrically heated 
Mod-1 core was in place for  Test S-01-6, although its function in this test was entirely 
passive, with the thermal energy for heatup supplied by the bypass heaters. 

The test objective for Test S-01-6 was the determination of the effects on system 
response of  decreased core volume and distributed flow resistance resulting from the use of 
the 40-rod Mod-l core in place of the core simulator used on previous tests. Test S-01-6 was 
conducted from initial conditions of 2,263 psia and 5 4 1 ' ~  by a simulated full size (200%) 
doubleended offset shear of  the cold leg broken loop piping. The instantaneous offset shear 
of the broken loop cold leg piping was simulated by simultaneous actuation (within 10  
milliseconds) of the rupture assemblies. 

During blowdown, coolant was injected into the cold leg of the intact loop with two 
I~ ig l~=piessu~c  i ~ ~ j c c l i u n  system (HPIS) pumps, a pressurized accumulator, and one 
low-pressure injection system (LPIS) pump. 

In general, instrumentation used in Test S-01-6 functioned as intended (of 202 
measurements attempted, 195 produced usable data). Data loss during Test S-01-6 was 
sufficiently low so that the test was considered t o  have been conducted successfully. 
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EXPERIMENT DATA REPORT FOR SEMISCALE MOD-]. 
TEST S-01-6 

(Isothermal Blowdown with 4 0 - ~ o d  Heater Core) 

I. INTRODUCTION 

The Seniiscale Mod-1 experiments represent the current phase of the Semiscale 
Program conducted by Aerojet Nuclear Company for the United States Government. The. 
program, which is sponsored by the Nuclear Regulatory Commission through the Energy 
Research and Development Administration, is part of the overall program designed to 
investigate the response of a water-cooled nuclear reactor system t o  a hypothesized 
loss-of-coolant accident (LOCA). The underlying objectives of the Semiscale Program are to  
quantify the physical processes controlling system behavior during an LOCA and t o  provide 
an experimental data base for assessing reactor safety evaluation models. The Semiscale, 
Mod-1 Program has the further objective of providing support t o  other experimental 
programs in the form of  instrumentation assessment, optimization of test series, selection of 
test parameters, and evaluation of test results. 

Test S-01-6 was conducted in the Semiscale Mod-1 system as part of a series of  tests 
(Test Series 1) to  provide data for comparison of , the isothermal blowdown response of the 
Semiscale system with that of the Loss-of-Fluid Test (LOFT) system. The  Semiscale Mod4  
experimental configuration for this test utilized hardware components selected t o  produce a 
system performance which simulates LOFT system performance .during the LOFT 
nonnuclear tests. A 40-rod electrical heater core was used in place of the core simulator used 
in previous tests. The core was not heated for Test S-01-6. 

Test S-01-6 employed a low intact loop flow resistance and used a steam generator set 
up  in the hot  standby condition, similar t o  the configuration used in Test S-01-4. The  low 
intact loop flow resistance was scaled from the LOFl' system. The pipe break configuration 
simulated a full size (200%) double-ended break in the cold leg broken loop piping and was 
conducted with ECC injection into the cold leg o f  the intact loop during blowdown. 
High-pressure injection was initiated at 1 se,cond before rupture. Water was also injected 
from a pressurized accumulator at an initial pressure of 620  psia with flow starting at 23 
seconds after the initiation of blowdown. The low-pressure injection pump was started a t  3 I 
seconds after initiation of blowdown a t  a system pressure of  300  psia. 

. The purpose of  this report is t o  present the test data in an uninterpreted, but readily 
usable form for  use by the nuclear community in advance of detailed analysis and 
interpretation. Section I1 describes the Mod-1 system,, the test procedures and conditions, 
and tlie sequellce u f  test events. Sec'l'ion 111 presents the data graphs and provides comments 
and supporting information necessary for interpretation of  the data. A description of the 
overall Semiscale program and test series, a detailed description of the Mod-1 Semiscale 
system, and the  measurement and data processing techniques and uncertainties can be found 
in Appendices A, B, and C of Reference 1. 



11. SYSTEM, PROCEDURES, CONDITIONS, AND EVENTS FOR 

TEST S-01-6 

The following system configuration, procedures, initial test conditions, and events are 
specific t o  Test S-0 1-6. 

1. SYSTEM CONFIGURATION AND TEST PROCEDURES 

The Semiscale Mod-1 system used tor  'l'est S-01-6 consisted of a pressure vessel with 
internals; an operating loop with steam generator, pump, and pressurizer; a blowdown loop 
with simulated steam generator, simulated pump, and two rupture assemblies,; a coolant 
injection system with accumulators and both high- and low-pressure injection pumps, and a 
pressure suppression system with a suppression tank and header. The Semiscale Mod-1 
experimental system is described in detail in Appendix B of  Refe.re.nc.e 1 .  

For  Test S-01-6, the operating loop steam generator was maintained in the hot  
standby condition, in which the steam generator secondary side was valved off and the 
steam generator primary tubes were completely covered with water (at isothermal system 
temperature) when blowdown occurred. The system was heated to  isothermal conditions 
with heaters in the bypass lines between the broken and unbroken loops. 

In preparation for  Test S-01-6, the system was filled with treated demineralized water 
and vented a t  strategic points t o  assure a liquid full system. Prior t o  warmup, the system was 
pressurized to check for  leakage. Warmup to  initial test conditions was accomplished with 
heaters located in the bypass lines which served to  allow circulation through the broken 
loop. During warmup, the purification and sampling system were valved into the primary 
system t o  maintain water chemistry requirements and to  provide a water sample at  system 
conditions for  subsequent analysis. These systems were valved.out just prior to initiation of 
blowdown. At 10oOE temperature intervals during warmup, detector readings were sampled 
to  allow the integrity of the measurement instrumentation and the operability of the data . 

acquisition system t o  be checked. 

. 
Prior t o  initiation of  blowdown, initial test cnnditions 'were held .for 30 minutes t o  

establish equilibrium in the system. At the end nf t.his period, all auxiliary systems, 
including the bypass lines, were isolated to  prevent blowdown through those systems. 

The system was successf'ully subjected to  a simulated double-ended cold leg pipe break 
through two blowdown nozzles each having.a lOO% break area (U.00262 ft2j. The effluent 
was ejected from the primary system into the pressure suppression system. Pressure to 
operate the rupture assemblies and initiate blowdown was taken from an accumulator 
system filled with water and pressurized t o  2,250 psig with gaseous nitrogen. Immediately 
following initiation of  blowdown (0.02 seconds after initiation of blowdown), these lines 



were again isolated. Power to  t h e .  primary coolant circulating pump was cut off at 
blowdown to  allow the pump to  coast down to  a speed of 1,600 rpm. This speed was then 
maintained throughout the remainder o f .  the test . 'A flywheel was mounted on the pump 
motor shaft t o  provide a simulation of tlze predicted coastdown of the LOFT pumps. 

The coolant injection system was used for injection into the cold leg of the intact loop 
during b.lowdown. Coolant injection from the HPIS pumps started at  1 second before the 
initiation of  blowdown and continued throughout the test. Injection was started from the 
accumulator at a system pressure of 620 psia beginning approximately 23 seconds after 
initiation of  blowdown and continued for approximately 27  seconds, until the water supply 
was depleted, allowing the pressurization gas to  exhaust into the cold leg of the intact loop. 
Injection from the LPIS pump was initiated at a system pressure of 300  psia and continued 
throughout the test. 

2. INITIAL TEST CONDITIONS AND SEQUENCE O F  EVENTS 

Conditions in the Semiscale Mod-1 system at initiation of blowdown are given in 
Tables I and 11, the primary system water chemistry prior t o  blowdown is given in Table 111, .$h.. " --. . L .i'. 

, . ._ ' 
and the sequence of events relative t o  rupture is given in Tablc IV. ..-. .'. .. - .;-:A 

:i.:. .:;. 
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TABLE I 

CONDITIONS AT BLOWDOWN INITIATION 

Measured [ a 1  S p e c i f i e d  

System F l u i d  Temperature  ( i n -  541°F 540°F + 2°F ' 

t a c t  l o o  , v e s s e l  o u t l e t ,  
RBU-2) [ b  7 

System P r e s s u r e  ( v e s s e l  upper 2,,288 p s i a  [ c ]  2 ,263 + 25 p s i a  
plenum) 

I n t a c t  Loop Cold Leg Flow 1 7 3  gpm 

I n t a c t  Loop Accumulator 620 p s i a  [ d 1 
. P r e s s u r e '  

T ~ m p e r a t u r e  Q £  I n j e c t e d  Cool- 73°F 
a n t  

1 7 3  + 2 gpm 

613 t 5 p s i a  

I n t a c t  Loop Accumulator 1 .08 ft 3CfI 1 . 6 3  f t  ~ [ c I  
Water Volume . . 

I n t a c t  Loop Accumlator Gas 1.66 f t  1-11 f t  3[eI  , 
3 

Volume 

P r e s s u r i z e r  Water Leve l  19.5 in . [g1(0 .567  f t 3 )  28 + 2 i n .  

Steam Genera to r  Secondary 
Steam Dome P r e s s u r e  970 p s i a  976 5 40 p s i a  

Steam Genera to r  L i q u i d  Leve l  1 2 3  i n .  1 2 3 + 2 i n .  
(from bot tom of t u b e  s h e e t )  

P r e s s u r e  s u p p r e s s i o n  Tank 65.4 i l l .  65.4 i n .  [ e I 
Water L e v e l  

P r e s s u r e  S u p p r e s s i o ~ l  'I'an'k 32.0 p s i 8  
P r c s s u r e  

P r e s s u r e  Suppress ion  Tank 67°F 
Water Tcmperature  

32.0 p s i a  [e l  

ambient 

Leak R a t e  <0 .2  gpm 2 gpm maximum 

[ a ]  Measured i n i t i a l  c o n d i t i o n s  which d i d  n o t  meet t h e  s p e c i f i e d  i n i t i a l  
c o n d i e l o n s  were cul is idercd acceptable fnr ana1,ysis purposes  w i t h i n  
Lllv test nh j r.c t i v c ~  . 

[ b ]  Upper plenum t e m p e r a t u r e  was s p e c i f i e d  b u t  was n o t  r e c o r d e d .  
[ c ]  upper plenum p r e s s u r e  measurement appeared t o  be s l i . g h t l y  h i g h  com- 

p a r e d l t o  o t h e r  measurements;  He i se  gauge showed 2,263 p s i a  a t  blowdown. 
[ d l  Accumulator p r e s s u r e  a f t e r  f i l l i n g  i n j e c t i o n  l i n e  a t  t = 3  seconds .  
[ e l  T o l e r a n c e  n o t  s p e c i f i e d .  
[ f ]  The volume measurement sys tem mal func t ioned .  Reported volumes a r e  

e s t i m a t e s  from t h e  flowmeter d a t a  o b t a i n e d  d u r i n g  blowdown. 
[ g ]  P r e s s u r i z e r  l e v e l  c o n t r o l  d i d  n o t  account  f o r  h e a t i n g  of t h e  s e n s e  

l i n e s  t o  t h e  d i f f e r e n t i a l  p r e s s u r e  c e l l .  I n d i c a t e d  l e v e l  was 28.5 i n .  



TABLE I1 

PRIMARY COOLANT TEMPERATURE DISTRIBUTION AT RUPTURE 

D e t e c t o r  Temperature (OF) 

Vesse l  Lower Plenum (lower p o r t i o n )  TFV-LP-7-112 5 36 

V e s s e l  Lower Plenum (upper p o r t i o n )  TFV-LP-27-112 542 

Hot Leg, I n t a c t  Loop (near  v e s s e l )  RBU-2 

Hot Leg, I n t a c t  Loop (104 i n .  from TFU-5 
v e s s e l  c e n t e r )  

Hot Leg, I n t a c t  Loop ( n e a r  s team TSU-6 
g e n e r a t o r )  

Cold Leg, I n t a c t  Loop RBU-14A 

Cold Leg, Broken Loop ( n e a r  n o z z l e )  TFB-23 

Hot Leg, Broken Loop (near  v e s s e l )  TFB-30 

Hot Leg, Broken Loop ( n e a r  n o z z l e )  TFB-42 

TABLE I11 

WATER CHEMISTRY PRIOR TO BLOW DOWN[^] 
b 

pH 10.21 

C o n d u c t i v i t y  (~mholcm) 9.92 

L i th ium (ppm) 3 .2  

C h l o r i d e s  (ppm) 0.099 

F l u o r i d e s  (ppm) 0.11 - 

. Oxygen (ppm) 0.186 

T o t a l  g a s  ( c c / l )  205. 

R e s i d u a l  h y d r a z i n e  (ppm) 0.064 

[ a ]  Water sample  tslccn a t  a. system p r e s s u r e  of 2,250 p s i g  and a sys tem 
tempera tu re  of 540°F 



TABLE I V  

SEQUENCE OF EVENTS DURING TEST 

Time R e l a t i v e  
Event  To R u p t u r e  ( s e c )  

Heatup  Bypass L i n e s  Valved  Out of  System -6 

O p e r a t i n g  Loop ECC I n j e c t i o n  f rom O p e r a t i n g  Loop -1 
[ a 1  

HPIS S t a r t s  

I n i t i a t i o n  of  Blowdown 0 

O p e r a t i n g  Loop ECC I n j e c t i o n  f rom O p e r a t i n g  Loop ECC 2 3 
Accuulula tor  S t a r t €  

O F e r n t i n ~  1,fiap ECC 1 ~ l . j ~ ~  tian f rom O p ~ r a t i ~ g  T B ~ ~ P  LPIS 3 1  
S t a r t s  . . 

O p e r a t i n g  LOO? RCC ~ n j e c t i b n  f rom O p e r a t i n g  LOOP ECC 50'~' 
~ c c u m u l a t o f  S r sp s  

[ a ]  HPIS was a l r e a d y  o p e r a t i n g  i n  t h e  makeup mode when ECC HPIS was 
i n i t i a t e d .  

[ b ]  Water s u p p l y  d e p l e t e d . ;  g a s  f l o w  s t a r t e d .  



111. DATA PRESENTATION 

The data from Serr~iscale Mod-1 Test S-01-6 are presented with brief comment. 
Processing analysis has been performed only to  the extent necessary to obtain appropriate 
engineering units and to assure that the data are reasonable and consistent. I11 all cases, in 
converting transducer output t o  engineering units, a homogeneous fluid was assumed. 
Further interpretation and analysis should consider that sudden decompression processes 
such as those occurring during blowdown may have subjected the measurement devices to 
nonhomogeneous fluid conditions. 

The performance of the system during Test S-01-6 was monitored by about 200 
detectors. The data obtained were recorded on both digital and analog data acquisition 
systems. The digital system was used t o  process the data presented in this report. The analog 
system was used to provide better resolution capability (needed as input t o  various data 
analysis codes) and to  provide redundancy. 

The data are presented, in many instances, in the form of composite graphs to 
facilitate comparison of a given variable at  several locations. The scales selected for the 
graphs d o  not reflect the obtainable resolution of the data (the data processing techniques 
are described in greater detail in Reference 1). 

Figures 1 through 6 and Table V provide supporting information for interpretation of 
the data g;aphs shown in Figures 7 through 138. Figures 1 through 6 show the relative 
locations of  all detectors used during the Mod-1 Isothermal series. Table V groups the 
measurements taken during Test S-01-6 according to measurement type; identifies the 
specific measurement location and the range of the detector and actual recording range of 
the data acquisition system; provides brief comments regarding the data; and references the 
measurements and comments to the corresponding figure. Figures 7 through 138 present all 
the blowdown data obtained. Time zero on the graphs is the time of rupture initiation. 



Fig. 1 Semis~ale Mod-1 system and instrumentation for cold leg break configuration -- isometric. 
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Fig. 2 Semiscale Mod-1 syst~m and inetrumcntotion for cold leg breolc 
configuration -- schematic. 
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Flg. 3 Semiscale Wod-1 pressure vessel -I cross sect ion showing 
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Fig. 4 Semiscale Mad-1 pressure vessel -- isometric shDwing lastrumentation. 
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Fig. 5 Sentscale Mod-1 pressure vessel -- penetrations and instrumentation. 
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Fig. 6 Semiscale Mod-1 heated core, plan view. 



TABLE V 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

Data ,\cqt,fisi c10n 
Locnr lon  and ~ o m e n t s [ " '  D e f e c t o r  S v s t m  ~ i g u r e ' "  . .:eastmremenL ~ a m m e n r s ' ~ '  

Clwomel-l\lumel t h e r m o c o t ~ p l e s  on!*s3 
s~cc IFLB~I  o r h e r w l s c  

I n t a c t  1.oop 

RBU-? ltor l e c .  Spoo l  2.  46  i n .  from 0 - 1 0 0 0 ~ ~  n - l l n l ~ ~  
v e s s e l  c e n t e r  (p l a r inum r e i a r a n c e  
bul l , )  

lloL I c e .  Spoo l  5 .  1'14 i n .  f rom 
v e s s e l  c e n t e r  

Ilot l e e .  Spool  h.  114 I n .  from 
Y B S S C ~  c e n t e r  ( s h i c l d c d )  

Cold les, Spoo l  10 .  144 In.  from 7 
"c.E,.I PLllrrr  

Cnld I c c .  Spoo l  13 .  5 1  i n .  f rom 
VCSSCI eullLcr 

Cold leg. <poo l  IL, j l  ill. r,.~,,, 
~ 0 6 ~ e l  SCntCr,  d o ~ l f i ~ r ~ ~ m  of c o l d  
lei: l n l c c r l o n  p o r t  

Cold l e ~ .  Spoo l  1 4 .  4 3  i n .  f rom 0-LOIlO'F O- LOOfl'F 
v e s s e l  c e n t e r .  ups t r eam o f  c o l d  l e e  
1n . j cc t i on  p o r t  ( p l . ~ c l ~ ~ u ~ a  t rh ibLe l l cc  
b u l h )  

Cold Lea. Spoo l  1 5 ,  16 i n .  f rom 
v e s s e l  c e n c e r  

Broken Loop 

TFB-20 Cold l e e .  Spoo l  20.  2 1  i n .  f rom 1 0  
v e s s e l  c c n t c r  

Cold l e g ,  Spoo l  23 .  9 1  i n .  f rom 
v c s s c l  c c n t e r ,  ups t r eam o f  v e s s e l -  
s l d e  nozzle 

HOt  Icb,, Sfi0.1 JIJ. l h  i n .  trom 
y c s s e l  c c n t e r  

l lot  lep.. Spoo l  42.  414 I n .  Prom 
v c s s e l  c e n c e r  s l a n t  c o l d  Lep. ups t r eam 
, , E  Illl!.,,--U IIIII ,tly,% LI' 

F a i l e d  

rra-nrnc 

TFERFBH 

I n l e t  Annulus 

nclluuu bypass, t l r a r  allu cap,  ealo- 1 1  
lep, s i d e  

Reflood h y n a s s ,  near end  c a p .  ho t -  1 1  
l e g  s l d e  

4 i n .  below c o l d  l e g  c e n t e r l i n e .  0-1400'F 9-R03'F 12 
0 . 2  i n .  t r a m  v e s s e l  w n l l .  ' lype J . 
I ron -cons tnn tnn  rhe rmocoup le s  

TFB-ANN-44 

Tnl-Axil-4?1 

Downcomer Annulus Ccn te rcd  i n  nnnu lua .  Tpoe J iron- O-14fl0"F 0-1303'~' 
Cons t an t an  tllcrrnncounlca 

15 In.  bclow c o l d  Leq c e n t e r l i n e .  OD 

15  i n .  below c o l d  l e e  c e n t e r l i n e .  
IbO" 

Thermocouple nor  conncc red  co reference 
iunccion 

35 i n .  below c o l d  Leg c e n r e r l i n e ,  OD 

35 i n .  bc1.o~ c o l d  l e g  concerline, 
180' 

35  i n .  below c o l d  l e e  c e n t e r l i n e ,  
270' 

70 i n .  below c o l d  l e g  c e n t e r l i n e ,  0' Thermocouple no t  connec t ed  to reference 
j u n c t i o n  

115  i n .  below c o l d  l e g  c e n t e r l i n e .  
n D  

115 i n .  below c o l d  l e g  c e n t e r l i n e  
lROD 

156  i n .  below c o l d  l e g  c e n t e r l i n e  
0' 



TABLE V (Contd. ) 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

nncn Acmlisi  t i o n  
?leasurement Loca t ion  nnd ~ommcnts '" '  D e t e c t o r  Svstem ~ l a u r e ' "  ~ lcosu remen t  ~ o m m c n t s l ~ '  

FLUID TF:IPEUTURC (Contd. ) 

Lower Plenum On f l u i d  thcrmocauple r ack .  1 in:  1-?3QIlDF 0-591'" 
from v e s s e l  c e n t e r ,  45' 

TFV-LP-1-112 1 . 5  i n .  from bottom 

TN-LP-7-112 7 . 5  i n .  from bottom 

TFV-LP-14-112 1 4 . 5  i n .  fram bottom 

TFV-LP-21-112 21.5 i n .  fram bottom 

TFV-LP-27-112 27 .5  i n .  from bottom 

Core Gr id  Space r  

Gr id  Space r  6 76 i n .  below c o l d  l e e  c e n t e r l i n e .  
1 . 2  i n .  above t o p  o f  hea ted  l e n ~ c b  

TFC-6AB-45 Thermocouple i n  s p a c e  d e f i n e d  by 
Columns A and 8. Rows 4 and 5 

Grid Space r  8 109 i n .  below c o l d  l e g  c e n t e r l i n e  
a t  c e n t e r  o f  h e a t e d  l e n g t h  

TFC-qCD-45 Thermocouple i n  s p a c e  de f ined  by 
Columns C and D. Rows 4 and 5 

Gr id  Spacer 1 0  1 4 3  i n .  below c o l d  l e p  c e n t e r l i n e  
a t  boc ton  o f  h e a t e d  l e n g t h  

TFC-100D-45 Thermocouple i n  space d e f t n e d  by 
Columns C and D. Rows 4 and 5 

Core EQrrel Type J i ron -cons tan tan  rhcrmo- 0-140(1'F 0-HIIJ'P 
I n s u l a r i o n  Cao C O U P ~ C G  

TFV-CIC-70A 70 i n .  below c o l d  l e g  c e n t e r l i n e .  0' 

TFV-CIG-11% 115  i n .  below c o l d  l e g  c e n t e r l i n e .  
0' 

Vesse l  F i l l e r  - fl-14DO'F 0-803-F 
I n ~ u l a t i o n  Gap 

TFV-F1C-70A 70 i n .  below c o l d  l e g  c e n t e r l i n e .  9' 

TFV-FIG-156A 156 i n .  below c o l d  leg c e n t e r l h e ,  
0' 

ECC System 

TFU-ECC-14 F a i l e d  On c e n t e r l i n e  of ECC l i n e  j u s t  upstream 
of j u n c t i o n  wi th  Spool 14 

fl-23QO'F 0-591DF 

Secondary s i d e .  12  i n .  nbovc bottom 
of t u b e  s h c e t  

Secondary s i d e .  24 i n .  nbbve bottom 
of cube s h c e t  

Secondary s i r l c .  4 8  i n .  above boitom 
n F  rloha C ~ D D ~  

Secondary s i d e .  96 i n .  shove b o t t i m  
of rube s h e e t  

P r e s s u r i z e r  

TFU-PRIZE In surge l i n e ,  near p r e s s u r i z e r  e x i t .  
between t u r b i n e  f l awne to r  and p r c r -  
SY r i z e r  

P r e s s u r e  Suppress ion  
Svstem 

TF-PSS-33 

TF-PSS-130 

WTERIAL TEXPEMTURE 

33 in,  frpm botcom o f  t ank  

1 3 0  Ln. from botcom of camk 

23 

23 Ques t ionab le  c a l i b r a t i o n  

Hat l e g .  Spool  1; s i d e .  1 /16  i n .  from 
p i p e  ID, 29 i n .  from v e s s e l  center 

PIU-1616 Hot l e g .  Spool  1. bottom. 1 /16  i n .  
from p i p e  ID. 29 i n .  from v e s s e l  
c e n t e r  

TW-15S16 Cold leg.  Spool 1 5 .  s i d e .  1 /16  in. 
from p ipe  ID, 17 i n .  from vessel 
center 

T M U - 1 5 ~ 1 6  Cold leg. Syvul 1 5 ,  b v ~ ~ u n l ,  1 /16  L>. 
from p i p e  ID, 17 i n .  from vessel 
c e n t e r  



TABLE V (Contd.) 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

b n r e l n '  

Dntn Acquisition 
ileasuremen t laca t ion  and ~ o n a o e n t s ' ~ ~  Detector Svstem Fip.ure'" Yeasurcment Commcntslbl 

MTERLAL TDIPERATURE (Contd.) 

Broken Loop 0-2310'F 0-591°F 

MB-2DB16 Cold l e e ,  Spool 20, bottom. 1/16 in 
from pipe 11). 21 in .  from vesse l  
center  

T?S-20516 Cold l e g .  Spool 20, s ide .  1/16 i n .  
from pipe ID. 21 in .  from v e s s e l  
center  

RIB-30T16 Hot leg .  Spool-30, top. 1/16 i n .  
from pipe ID, 16  in .  from vesse l  
c e n t e r  

Vessel Wall 118 i n .  from vesse l  ID 0-2300DF 0-591DF 

TNV-VI-15~ 15 i n .  below cold leg  c e n t e r l i n e .  1- 

EN-V1-35A 35 in .  below cold  l a 8  c e n t e r l i n e .  0' 

PlV-V I-l5bA I > b  i n .  below cold leg  c e n t e r l i n e ,  0"  

w.-Vi-l77M 171  in .  below cold  leg  cbi teu l i f le ,  
1 RnD 

Vessel F i l l e r  

MV-FO- 35A 

Type J iron-consrentan thermocouples D-1400°F D-803°F 

35 i n .  below =old l e g  c e n t e r l i n e .  
0.65 in.  from f i l l c r  ID. 0' 

156 i n .  below cold leg  e e n t e r l i n e ,  
0.65 in .  from f i l l e r  I l l .  0- 

Failed 

177 in .  below cold l e r  c e n t e r l i n e .  
0.65 in from f i l l e r  ID. 180' 

4 in .  below cold l e g  c e n t e r i i n e ,  
1/16 in.  from f i l l e r  ID, 180' 

15 in .  below cold  leg  c e n t e r l i n e ,  
1/16 in.  from f i l l e r  ID. 0' 

15  i n .  below cold leg  c e n t e r l i n e .  
1 /16  Ill. .??Om l l l l @ r  U, l8'J' 

35 i n .  b'elow cold leg  c e n t e r l i n e .  
1/16 in .  from f i l l e r  ID. 0' 

35 in.  below cold  l e ~  c e n t e r l i n e .  
1/16 in .  from f i l l c r  ID, lSOD 

70 i n .  below cold leg  c e n t e r l i n e .  
1 0 ~  rrli., rn,  no 

115 i n .  below cold leg  c e n t e r l i n e ,  
1/16 In. from f i l l e r  TD. O 0  

156 in. below 
1/16 in.  from 

cold  leg  ~ ~ ~ L e r l l m ! r ,  
f U l f r  In. OD 

177 I n .  helow cold  leg  c e n t e r l i n e .  
1/16 in.  from f i l l e r  ID, 180' 

184 in .  below cold  leg  e e n t e r l i n e .  
1/16 in.  from f i l l e r  U), 180- 

Vessel F i l l e r  
Insula tor  

TIV-FC-4A 

TIV-FC-35~ 

Outer sur face  of i n s u l a t o r .  T p e  J 0-1400'~ 0403Yf  
iron-constantan chemocouples 

4 i n .  below cold l e g  c e n t e r l i n e ,  0' 

35 in .  below cold l e g  c e n t e r l i n e ,  'l' T h e m c o u p l e  not connected to re ference  
j u n ~ t i o n  

35 in .  below cold leg  c e n t e r l i n e .  
180° 

70 in.  below cold l e g  c e n t e r l i n e .  1- Therrmcouple not connected t o  re ference  
junction 

115 in. below cold  l e ~  c e n t e r l i n e .  
0' 

115 in .  belov cold l e ~  c e n t e r l i n e .  
180' 

156 in .  below cold  leg  c e n t e r l i n e .  
0" 

177 in. below cold  l e g  c e n t e r l i n e ,  
180' 

Chromel-Alumel thermocouple 0-2300'F 0-591'F Lower Plenum 

W-LH In vessel bottom head. 118 in. from 
i n s i d e  surface. 2 i n .  from vesse l  
c e n t e r l i n e .  90' 



TABLE V (Contd.) 

DATA PRESENTATION FOR SEMISCALE MOD-1. TEST S-01-6 

!bnfl,la' 

Data Acqxnisi t ion 
D e t e c t o r  System P i g u r e f a l  >lcnsurement ~ a w n e n t s ~ ~  ' >Icesuremen t  Loca t ion  and ~ o o r m e n t s ' ~ '  

,UTERIAL TMPElWTURE (Contd.) 

Core Barrel Type J Iron-canstenran thennocoup les  

TPN-CO-4A 4 i n .  below c o l d  l e g  c e n t e r l i n e ,  i n  
i n l e t  nnnu lus  r eg ion .  1 /16  i n .  from 
eore b a r r e l  OD, 0' 

RIV-CO-4M 4 i n .  below c o l d  l e g  c e n t e r l i n e ,  i n  
i n l e t  nnnu lus  r e g i o n ,  1 /16  in. from 
core b a r r e l  OD. 180' 

TW-CO-1% 1 5  i n .  below c o l d  l e g  c e n t e r l i n e ,  
1 /16  i n .  from core b a r r e l  OD. O0 

l?N-CC-35A 35 i n .  b e l o v  c o l d  l e g  c e n r e r l i n e ,  
1 /16  i n .  from core b n r r e l  0 0 ,  OD 

RIV-CC-7OA 70 i n .  below c o l d  l e g  c e n t e r l i n e .  
1 / 1 6  i n .  from core b n r r e l  OD. 0 -  

7MY-CO-11% 115 i n .  below c o l d  l e g  c e n t e r l i n e .  
1 /16  i n .  Crom core b a r r e l  OD. OD 

TW-CO-115~ 115  i n .  below c o l d  l e g  c e n t e r l i n e .  
1/16 i n .  from core b a r r e l  OD. 180- 

OIV-CO-127A 127 i n .  below cold l e g  c e n t e r l i n e .  
1 /16  i n .  from core b n r r e l  OD. 0' 

l?N-CI-35A 35 i n .  below c o l d  l e g  c e n t e r l i n e ,  
1 /16  i n .  from core b a r r e l  ID. 0' 

TW-CI-70A 70 i n .  below c o l d  l e g  c e n t e r l i n e ,  
1 /16  i n .  from core b a r r e l  ID. 0' 

TMV-CI-95M 9 5  i n .  below c o l d  l e g  c e n t e r l i n e .  
1 /16  i n .  from core b n r r e l  ID, 180' 

TNV-CI-11% 1 1 5  i n .  below co ld  l e x  c e n t e r l i n e ,  
l l l h  i n .  from core b a r r e l  ID. 0' 

Core Housinp F i l l e r  On core hous ing  f i l l e r  0 .2  i n .  from 
outer s u r f a c e .  Type K Chromcl- 
Alunel  thermacouple 

TtIV-HF-115Y 115 i n .  below c o l d  l e g  c e n t e r l i n e ,  
(315") 

RN-IIF-138V 138  i n .  below c o l d  l e g  c e n t e r l i n e .  
(315') 

Core Hea te r  C ladd inp  Tempera tu res  

Low Power Hea te r s  

Hea te r  a t  Column A Row 5 .  n e r m o -  
e o u p l c  45  i n .  (240') above bottom 
uc L V L C  

Henter  a t  Column C Row 5 .  Therm- 
coup le  62 i n .  (75') above bo t tom 
o f  core 

TH-D6-6 . Hea te r  a t  Colunn D Row 6 .  Thcrm- 
-25 couples 6 i n .  (180') and 25 i n .  

(225O) above bottom o f  eore 

I n t a c t  Loop 

P U - I ~ ( F )  Cold l e g ,  Spool  1 3 .  56 i n .  from 
v c s s e l  c e n t e r  ( f l u s h  mount) , 

Broken LOOK 

Cold l e g ,  Spool  23,  92 i n .  from 
v c s s e l  c e n t e r ,  upstream o f  v c s s e l -  
s i d e  n o z z l e  ( t e e  o f f  DP rap )  

0-3415 psia 38 

0-2511 psia 38 PB-CNl Vesse l - s ide  n o z z l e ,  nozz le  t h r o a t ,  
96 i n  . from v e s s e l  c e n t e r ,  ( t e e  o f f  
DP Lop) 

0-3344 psia  38 PR-24 C o l d ' l n g .  Spnol 24.  l n l  i n .  Frnm 
v e s s e l  c e n t e r ,  d o m s t r e n m  of n o r r l e  

P0-42 Cold l e g ,  Spool  42 ,  414 i n .  from 
tsoccol oon to r  = long  h o t  l a g ,  up- 
s t r e a m  of pump-side nozzle ( t e e  
o f f  DP t ap )  

0 4 2 9 9  p s i a  39 

17 

Pump-side n o z z l e ,  n o r r l e  r h r o n t ,  
419 i n .  from v e s s e l  c e n t e r  a l o n g  
h o t  l e g  ( t e e  o f f  DP t a p )  



TABLE V ( C o n t d . )  

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

Dots A c a u i s i t i o n  
?lcasurement Laca t ion  and ~ o m n r s ' " ~  D e t e c t o r  Svstem ~ i p u r e ' " '  .Ileasuremerit commentsib' 

PRESSURE (Contd.)  

V e s s e l  40 

PV-UP+lO In upper  plenum. 1 0  i n .  abovc c o l d  0 4 6 0 6  p s i n  
l e g  c e n t e r l i n e ,  mounted on s t and-  
o f f .  30' 

PV-LP-180 In  upper  p a r t  of l o v e r  plenum. 
180 i n .  below c o l d  leg c e n t e r l i n e ,  
mounted on s t a n d o f f ,  225' 

PV- I M - 9  In v e s s e l  i n l e t  a n n u l u s .  9 i n .  . 
below c o l d  l e g  c e n t e r l i n e ,  mounted 
on s t a n d o £ [ ,  225- 

0 4 5 7 2  p s i n  

ECC System 0-750 p s i e  0-707 p s i n  4 1  I n j e c t i o n  e n a h l i n g  v a l v e  opened a t  t -3 see, 
a l lowing  i n j e c t i o n  l i n e  to t i l l  t b  check 
v a l v e ,  l ower ing  accumula to r  p r e s s u r e  

42 

4 3 

44 

PECC-UL-ACC In  i n c n c t  loop accumula to r  

Steam Conoracor 

PU-SCSD Secendary  s i d e ,  sceam dome 

Steam dome 

P r e s s u r i z e r  

PU-PRIZE 

P r o s s u r e  Supvress ion  
S,,clam - 

P-PSS Suppress ion  t ank  t o p  0-750 p s i e  0-309 p s i a  

0-200 dsi. Suppress ion  t ank  heade r  j u s t  down 0-200 p s i a  
s t r e a m  from e n t r a n c e  t o  sup- 
p res s lu l !  laoh. 

DIFFERENTIA!. PRESSURE E l e v a t i o n  d i f f e r e n c e  h e r m e n  t r a n s -  
d u c e r  t a p s  i s  Tero unless other- 
wi se  s p e c i f l e d  

I n t a c t  Loae 

DPU-UP-1 Upper plenum 1 0 . 5  i n .  above c o l d  l e g  3 0 0  i n .  
c e n t e r l i n e  sr 30' ro IIUL l u g ,  Spuul  wa te r  
1, 31  i n .  from v e s s e l  c e n t e r ,  upoer 
plenum t a p  approx ima te ly  2 i n .  above 
bp001 1 tap 

9 . 0  p s i d  

115 v o i d  ugprrr prnt8vrn 8 8 ,  z o r 8  .~ltamttu I ,01,1 llflfl 1 0 1 8  

l e g  c e n t e r l i n e  s t  30' t o  ho t  l e g .  water 
Spoo l  3.  62 i n .  from v e s s e l  c e n t e r ,  
v p p l r  plenllm r a p  npprnu imnre ly  2 In .  
above  Spool 3 t a p  

Across  steam g e n e r a t o r ,  h o t  l e g ,  - +SO0 i n .  
Cpool 3 ,  63 i n ,  f r ~ m  veccql ccnfa- r r s r o r  
t o  sold le" Zpnol 7 ,  711 i n .  f r n m  
v e s s e l  cenrer,  Spool 3 t a p  npprax- 
i m t e l y  18  in. above  Spool 7 t a p  

' 

5 5  p s i d  

+15 p s i d  Across  i n l e t  o r i f i c e  OF s t e m  pen- 2300 i n .  
n r a c n r :  ho t  l e e .  Spool  3. 62 i n .  water 
from vesscl c e n t e r  LO Steam gcner -  
n t o r  i n l e t  plenum, 145 i n .  from 
vessel c e n t e r .  Spool  3 t a p  is 16  i n .  
below SCIP t a p  

From s t e m  g e n e r a t o r  o u t l e t  plenum. $00 I n .  . 
? A 9  *n f m m  I I ~ F E C I  ~ ~ n r ~ r  alnnq water 
c o l d  l e g  t o  c o l d  l e g  Spb6l /. L J l  Ul. 
from v e s s e l  c e n t e r ,  i n c l u d i n g  o r i f i c e .  
Spool  7 t a p  is 35 i n .  below SCOP t a p  

+25 p s i d  

Steam n e n e r a r o r  o u t l e t  t o  pump i n l e t ,  5 0  i n .  
c o l d  log SPOOL 7 .  731 i n .  f r n m  vessel wate r  
e e n t e r  t o  co ld  l e g  Spool 10.,141 i n .  
from v e s s e l  c e n t e r  

g . 5  p s i d  

+1.0 p s i d  

+50 p s i d  - 

In primp r r ap .  c o l d  l e e  Soool 8. Tev +2D i n .  
8 0 ,  184.i". from v e s s e l  c e n t e r  t o  v a t c r  
Tap 8E, 174 in. from v e s s e l  c e n t e r ,  
Tap 8 0  i s  10  i n .  below Tap 8E 

Pump o u t l e t  t o  pump i n l e t ,  c o l d  l e ~  . 5 0  p s i d  
Spoo l  1 2 ,  75 in: from vessel c e n t e r  
t o  c o l d  l e g  Spool 1 0 ,  141  i n .  from 
v e s s e l  ccnce r  , Spool 10 cap ,is 10  i n .  
L e l u r  Spool 12  t a p  

52 

5 3  ' Detec to r  s a t u r n t e d  f o r  t < 3 . 5  sec Pump o u t l e t  t o  pump i n l e t ,  co ld  l e g  5 0 0  i n .  
Spoo l  1 2 .  75 i n .  from v e s s c l  c e n t e r  wa te r  
t o  c o l d  l e g  Spool 10 ,  1 4 1  i n .  from 
v e s s e l  c e n t e r ,  Spool  10  t a p  is 10  i n .  
below Spool 12  top '  Clow range) 

5 . 0  p s i d  



TABLE V (Contd.)  

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

~ l n g e ' " '  

Darn A c q e i s i t i o n  
D e t e c t o r  Svstem ,'leasurement 

DIFFERENTIAL PRESSURE 

Loca t ion  and ~ o n m e n t s ' ~ '  

(Conrd.) 

I n t a c t  Loop (Conrd.] 

DPU-12-13 +2O i n .  +l.O p s i d  - 
!water 

54 Dcrec to r  ove r ranged ;  p robab ly  s a t u r a t e d  
f o r  t < 3  sec 

Pump o u r l e t ,  c o l d  l e g  Spaol  1 2 .  
75 i n .  from v e s s e l  c e n t e r  t o  c o l d  
l e g  Spaol  13 ,  51  in.' from v e s s c l  
ccnrer 

t\cross c o l d  l e g  i n j e e r i o n  p o i n t .  
c o l d  l e g  Spool 1 2 .  75 in. from v e s s c l  
c e n t e r  t o  c o l d  l e g  Spool 1 5 ,  16  i n .  
Erom v e s s e l  c e n t e r  

~ l O 0  in. t 5 . 0  p s i d  
wa te r  

Cold lop, t o  h a t  l e g .  c o l d  l e g  Spool 
15 .  16  i n .  from v e s s e l .  c e n t e r  t o  h o t  
l e g  Spool 1 ,  31  i n .  Erom v e s s c l  c e n t e r ,  

, Spool 1 5  r a p  i s  8 .5  i n .  below Spool 
1 t a p  

Cold l e g  co lhot l e g ,  c o l d  l e g  Snool 
1 5 ,  1 6  i n .  from v e s s e l  c e n t e r  t o  ho t  
l e g  Spool 1. 31 i n .  from v e s s e l  c e n t e r .  
Spool  1 5  t a p  i s  8 . 5  i n .  below Spool 
1 t o p  (low mngc) 

Cold l e g  Spool 1 5 ,  16  i n .  from v e s s e l  
c e n t e r  t o  i n l e t  annu lus  9 i n .  below 
c o l d  l e g  c e n t e r l i n e  a t  22S0,  Spool 15 
r a p  i s  9 i n .  above i n l e t  annu lus  t a p  

+so0 i n .  525  ~ s i d  - 
water 

57 De tec to r  s a t u r a t e d  f o r  c<2 sec +50 i n .  +2 .5  p s i d  - 
wate r  

+ lo0  i n .  5 5 . 0  p s i d  - 
wate r  

Cold l e g  Spool 1 5 ,  16 i n .  from v e s s e l  
c e n t e r  t o  atmosphere 

+500 p s i d  5509 p s i d  - 59 D e t e c t o r  s a t u r a t e d  f o r  tc24 sec 

P r e s s u r i z e r  wa te r  l e v e l ,  e l e v a t i o n  
d i f f e r e n c e  bcrveen t a p s  is 34 in., 
l o v e r  t a p  is approximate1.v 3.5 i n .  
above o r e s s u r i r e r  e x i t  

+SO i n .  5 2 . 5  p s i d  - 
wate r  

hfl nnrr t 8n re l i ahJe  due t o  ~ i p n i f i c a n r  h o n t l n g  
and subsequen t  blolrdom of sense l l n e s  

Broken 1.00~ 

DPB-IANN-21 Vesse l  i n l e t  annu lus .  9 i n .  below 
c o l d  l e g  c e n t e r l i n e  a t  225- t o  c o l d  
l e g  Spool 21. 49 i n .  from v e s s e l  
c e n t e r ,  i n l e t  a n n u l u s  t ap .  9 i n .  
below Spool 21 t a p  

+ loo  i n .  5 . 0  p s i d  
wa te r  

Cold l e g  Spaol  21.  49 i n .  from v e s s e l  
c e n t e r  t o  c o l d  l e g  Spool 23,  92 i n .  
from v e s s e l  c e n t e r  

+SO0 i n .  0 p s i d  
wa te r  

+ loo0  +1onn Across v e s s e l - s i d e  nozz le .  Spool  23 ,  
92 i n .  from v e s s e l  c e n t e r  t o  Spool 24. 
104 i n .  from v e s s e l  c e n t e r  

Vessel upper p l emm 10.5 in. above 
c o l d  l e g  c e n t e r l i n e  a t  30' t o  h o t  I c p  
Spool 30,  18  in. from v e s s e l  c e n t e r ,  
cap is 2 in. abovc Spool 33 t a p  

+ I01  i n .  t 5 . 0  o s i d  
m t c c  

66 D e t e c t o r  s a t u r r r e d  frnm r=0  rn r-76 sec .  
End p o i n t  q u e s t i o n a b l e  

+I00 p s i d  5 0 0  p s i d  - Across e n t i r e  s i n u l n t e d  s t r am gene r -  
aror assembly and ins t rumen t  s p o o l  
downstream of s i m u l a t e d  steam gene r -  
a t o r .  h a t  I c g  Spool 30. 18 in .  from 
v e s s c l  c e n t e r  t o  c o l d  l e g  Spao l  38. 
305 i n .  from v e s s e l  c e n t e r  a l o n g  h o t  
l e g ,  Spool  30 is 40 in. above Spool 
38 

Hot l e g  Spool 30,  18  in. from v e s s e l  
c e n t e r  t o  Spool 32 upper top .  73 i n .  
Crom v e s s e l  c e n t e r ,  Spool  30 t a p  is 
30 i n .  below Spool 32 upper t a p  

550 p s i d  +5n p s i d  

+50 p s i d  5 5 0  p s i d  Across  s imula ted  srean g e n e r a t o r  
o r i f i c e  a s sembly ,  h o t  l o g  Spool 32 
upper t a p ,  73 i n .  from v e s s e l  c c n t e r  
t o  Spool 36 lower t a p ,  242 i n .  from 
v e s s e l  C e n t e r .  Spool  32 upper t a p  is 
16 i n .  above Spool 36 lower t a p  

Across n o z z l e  assembly Spool 36 
l o v c r  cop*,  242 ism. I ~ u u r  vc.sal 
cenrcr a l o n g  h o t  l e ~  and Spool 37,  
282 in. from v e s s e l  c e n t e r  a lonx  h o t  
l e g ,  Spool 37 is 4 0  in. below Spool 
36 lower t a p  

+50 p s i d  5 0  p s i d  

Across t u r b i n e  f lownece r  and drap. 
d i s c ,  c o l d  l e g  Spool 37. 2R2 in. 
from vessel c e n t e r  s l a n g  ho t  l e g  
co r u l d  l e a  Syvvl 38. 305 in. from 
v e s s e l  c e n t e r  a l o n g  h o t  l e g ,  Spaol  37 
t a p  i s  2 3  i n .  above Spool 38 t a p  

+50 i n .  52 .5  p s l d  
wa te r  

69 Q l l ~ ~ r i o n n h l ~  measurement 

70 +10OIJ p s i d  5 0 0 0  p s i d  ACTOSS s lmuln ted  p u ~ p ,  c o l d  l e g  
Spool 38 ,  305 in. from v e s s e l  c e n t e r  
nlnng hnr leg rn r o l d  1." Spoel 4O, 
365 in. from v e s s e l  c e n t e r  a l o n g  h o t  
1% 



TABLE V (Contd.) 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

Data Acq l l i s i t i on  
? l en~uremenc  l a c a t i o n  and ~ o o r m e n t s ' ~ ~  D e t e c t o r  * Svstem ~ i g u r e l ~ ]  !leasuremenr ~ o r n m e n r s ' ~ '  

DIFFI~KCIITII\L PRESSURE (Contd.)  

Broken Loop (Contd .) 

Across elbow l e a d i n g  t o  s p o o l  upstream 5 0  p s i d  550  o s i d  71 
o f  pump-side n o z z l e .  e o l d  l e g  Spool 4 0 ,  
365 i n .  from v e i s e l  c e n t e r  n lonq  ho t  
lee. t o  Spool 42 .  415 i n .  From v e s l e l  
c e n t e r  alone. h o t  l e p ,  Spool  40 t a p  i s  
40 i n .  below Spoo l  42 t a p  

1lPB-42-43  cross pump-side n o z z l e ,  c o l d  l e e  +I500 o s i d  9 5 ' 1 0  p s i d  
Spoo l  42.  415 i n .  From v e s s e l  c e n t e r  
a l o n e  hor l e g  t o  c o l d  l e g  Spool 43 ,  ' 

127 i n .  Eron v e s s e l  cente i  nl6nR nor 
l e g  

pnn n ? = r ~ l ,  Znnnl L? Ilnsrrram nf  PUPIP-B!?~ n o z z l e ,  +500  id +51lll p s i d  
415 i n .  from v e s s e l  cente? e lon% nor  
l e g - r o  nooz lc  t h r o a t ,  419 i n .  frnn 
v e s s e l  c e n t e r  a l o n g  h o t  l e g  

DPU-15-IAN11 I n t a c t  loop c o l d  l e e  Spool 1 5 ,  16  i n .  9 0 1 )  i n .  3 . U  Es id  
[run! v e s s e l  c e n t e r  t o  i n l c t  nnnulur, l n t e r  
9 i n .  below c o l d  lee. c e n t e r l i n e  n t  
225*,  Spool 1 5  t a p  i s  9 i n .  nhove 
i n l e t  annu lus  t a p  

DPB-IANN-21 V e s s e l  i n l e t  a n n u l u s ,  9 i n .  below c o l d  +I00 i n .  5 5 . 0  p s i d  
l e a  c e n t e r l i n e  a t  225' t o  broken l oop  w a t e r  
c o l d  l e g ,  Spool  21 ,  49 i n .  from v e s s e l  
c e n t e r ,  i n l e t  a n n u l u s  t a p  i s  9 i n .  
boLo$r  6 p ~ n l  ?1  r -p  

DPV-IAIiN-UP I n l e t  annu lus ,  9 i n .  below c o l d  lep. 
e e n t e r l i n e  n t  225' t o  upper plenum. 
10 .5  i n .  above c o l d  l e g  c e n t e r l i n e  
ar lo', e l e v a t i o n  d t f f e r e n c e  betwccn 
t a p s  i s  i Y  m. 

nW-0-9CQ I n l e t  annu lus  c o l d  l e e  c e n t e r l i n e  +20 i n .  5 . 0  p s i d '  
a t  9n' t o  9 i n .  below c o l d  lee. c e n t e r -  w t e r  
l i n e  ar 225' e l e v a t i o n  d i f f e r e n c e  
between t n p s ' i s  9 i n .  

DPV-9-2699 I n l e t  ennulus. 9 i n .  below c o l d  l e g  5 5 0  i n .  +2.5 p s i d  
c e n t e r l i n e  a t  225' t o  dovncamer pep wa te r  

, approx imare ly  26 i n .  below e o l d  l 6 k  
c e n t e r l i n e  a t  225', e l e v a t i o n  d i f f e r -  
ence between t a p e  i s  f 7  i n .  

DPV-9-18009 I n l e t  unnu lus ,  9 i n .  below c o l d  l e e  +I00 in. +I5 p s i d  77 
I:CIII W I  1 law A L  X 5 "  Ly  ~ U W L L .  b l inuii ,  Ilncvr 
180 i n .  below c o l d  l e g  c e n t e r l i n e  
a t  225*,  e l e v a t i o n  d i f f e r m c c  be- 
~ w r s o r  rap) i~ 1 7 1  i n .  

DPV-26-55QN Across p a r t  o f  downcomer. 2b i n .  - +51 Ln. - -2.2 ps id  78 
(225') r o  55 i n .  (180') below w a t e r  
c r ~ t r r ~ l i c l c  uI c o l d  l e p .  c l c v o t i o n  
d l C C r ~ u t ~ e  between t o p 3  i o  29 in. 

DPV-55-1lON.I A c r o s s  p a r t  of dovncomer. 55 i n .  (0') 5 0 0  i n .  25.0 p s i d  
t o  110  i n .  (180°) below c o l d  l e e  w a t e r  

.ten t e r l i n e ,  e l e v a c l o n  d i f f e r e n c e  
~ O L S ? O O ~  tap4 + C  5 9  I n  

DPV-110-156.'IQ Across  p a r t  o f  downcomer. 110 i n .  5 0 0  i n .  5 . 0  p s t d  80 
(1RO0) t o  156 i n .  (225*) below wa te r  
c o l d  l e s  c e n t e r l i n e ,  e l e v a t i o n  d l f -  
f e r e n e e  between t a p s  i s  4b i n .  

u ~ ~ - l j d : l l 3 W  A Y L V J J  ~ Y . I I L Y ~ ~ ~ ~ . '  cxLt1 7 i n .  nbouo 27n In +I .n p s i d  
e x i t  t o  10 i n .  below e x i t .  t a p s  wa te r  81 , 

e t  156 i n .  (225O) and 173  in .  (225') 
below cold l e g  c e n t e r l i n e ,  e l e v a t i o n  
d i f f e r e n c e  between t a p s  is 17 i n .  

P - L -  ACCOIS  par^ U C  luwec plenum. 173  i n .  +20 i n .  +l , , l l  pqid 
(225') t n  1R0 i n .  (22S0) below f o l d  w a t e r  
l e g  c e n t e r l i n e ;  e l e v a t i o n  d i f f e r e n c e  
between t a p s  is 7 i n .  

DW-180-191QT A c r o s s  p a r t  o f  l o v e r  plenum. 180 i n .  3 0  i n .  +1.0 p s i d  
(225') t o  191  in. (270") below c o l d  wa te r  
l e g  e e n t e r l i n e ,  e l e v a t i o n  d i f f e r e n c e  
between raps  is 11 i n .  

DPV-166-191QT Across  l o w r  plenum. 166 i n .  (225') 5 0  i n .  +2.5 p s i d  
t o  1 9 1  i n .  (270') below c o l d  l e p  w a t e r  
c e n t e r l i n e ,  elevation d i f f e r e n c e  . 
between taps IS 25 i n .  

DPV-LP-UP Lower plenum. 180 i n .  below c o l d  +I00 i n .  515  p s i d  
l e g  c e n t e r l f n e  a t  225- to upper wa te r  
plenum 10.5 i n .  above c o l d  lee. 
c e n t e r l i n e  a t  30°,  e l e v a t i o n  d i f -  
f e r e n c e  between .caps is 191  i n .  



TABLE V (Contd.) 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

m n g e l a l  

na tn  A c l u i s i  t t o n  
De tec to r  Svstem ~ i p o r e l ~ ]  >leasorement Loca t ion  and ~ o - n t s l a l  

(Contd.)  

Mcasuremenc 

DIFFERENTIAL PRESSURE 

Vesse l  (Conrd.) 

DPU-UP-I Upper plenum. 10 .5  i n .  nbove c o l d  
l e g  c e n t e r l i n c  ac 30' t o  i n t n c t  
l oop  h o t  l e g  Spool 1. 31 i n .  from 

. v e s s e l  c e n t e r .  upper plemlm t a p  is 
approximatmly 2 i n .  nbove Spool 1 
t a p  

+ lo0  in. 5 . 0  p s i d  45 
water , 

Vesse l  upper plenum. 10.5 i n .  above 
c o l d  l e g  c e n t c r l i n e  a t  30° t o  i n t a c t  
l oop  h o t  l e p  Spool 3.  62 i n .  from 
v e s s e l  c e n t e r ,  upper plenum cap i s  
approx inwte ly  2 i n .  ahove Spool 3 
c a p  

+I00 i n .  5 5  ps id  - 
wate r  

Vesse l  uppe r  plenum, 10 .5  i n .  nbove 
c a l d  l e g  c e n t e r l i n e  a t  10- t o  broken 
loop  hot l e g  Spool 30. 1R i n .  from 
v e s s e l  center ,  upper plenum t a p  is 

,2 i n .  nbove Spool 30 t a p  

+I09 i n .  5 5 . 0  p s i d  - 
wa t c r  

Steam Genera to r  

DPU-3-SCIP Across i n l e t  o r i f i c e ,  h o t  l e a  Spool 
3, 62 i n .  from v e s s e l  c e n t e r  t o  s team 
p e n e r a t o r  . i n l e t  plenum, 145 i n .  from 
wessp1 C P ~ ~ C T ,  Spool 3 t a p  i s  16  i n .  
below SCIP r a p  

+I00 i n .  5 5  ps id  - 
wate r  

DPU-SC-SEC Secondary s i d e ,  d i f f e r e n t i a l  p r e s s u r e  
t a p s  a t  45 and 126 i n .  above bottom of 
tube  s h e e t ,  e l e v a t i o n  d i f f e r e n c e  
between t a o s  i s  8 1  i n .  

P r e s s u r i z e r  

DPU-PRESLL P r e s s u r i z e r  wa te r  l e v e l ,  e l e v a t i o n  
d i f f e r e n c e  between t a p s  i s  34 i n . ,  
lower t a p  is approximncely 3 .5  i n .  
above p r e s s u r i z e r  e x i t  

+50 i n .  2 2 . 5  p s i d  - 
wate r  

OLlME?RIC FLOW MTE Turb ine  f l o m e t e r ,  b i d i r e c t i o n a l  

3-1". Schedule 160  p i p e  I n t a c t  Loot  

FTU-1 Hot l e g ,  Spool  1 ,  I 8  i n .  from 
v e s s e l  c e n t e r  

+zn+oo 5 0 0  apm 
apm 

+20-1j00 +ROO apn 
gpm 

+zn+n"+Ron ,pm 
RP" 

+ln+oO 5 0 3  ppm - 
p.pm 

R7 

87 Some flow s p i k e s  exceed c a l i b r a t e d  r ange  

88  Some flow s p i k e s  exceed c a l i b r a t e d  mnp.e 

8 8  

Cold l e e .  Spool  9 ,  154 i n .  from , 
vc*>e1 cc , tL=c  

Cold l e g ,  Spool  1 3 ,  64 i n .  from 
v e s s e l  center 

Cold l e ~ .  Spool  1 5 .  29 i n .  from 
v e s s e l  Cen te r  

A11 IIIS"JYLEII,CIILJ b l d l ~ r ~ i l ~ ~ ~ a l .  
Schedule 160  p i p e  

Cold l e g ,  Spool  21.  58 i n .  from 
v e s s e l  c e n t e r .  3-in.  p i p e  

-+LOO 5700 gpm R9 Dsra n c o u i s i t i o n  svs t cm s n r u r a t e d  a t  t -22 
t o  c-24 sec; Flow a l s o  exceeded c a l i -  
b r a t e d  r ange  of d e t e c t o r  

Cold l e g .  Spool  30 ,  24 i n .  from 
v e s s e l  center, 3-1". p ipe  

Cold I c p ,  Spool  37.  290 i n .  froni 
v e s s e l  center a l o n g  h o t  l e g ,  2-in 
PiPC 

-+-ln-+200 2 7 ~ 0  90 Flow exceeded c a l i b r a t e d  ranqe o f  d c t c c r o r  - 
gpm 

Core - 
FTV-CORE-IN En t rance  t o  core, npproximncely 158  

i n .  below c a l d  l e g  c e n t e r l i n e  

ECC Svstem 

FTU-HPIS 0.1-1.0 1 . 0  ~ p m  92 Flow p r i o r  t o  HPTS i n i t i a ~ i o n  a t  t=-1 sec 
RPm is due t o  t h e  use o f  t h e  BPIS pumps i n  t h e  

makeup mode 

In  l i n e  i m e d i s t e l y  a f t e r  IIPIS 
pump f o r  i n t n c t  l oop .  112-1". l i n e  

PTU-LPI9 181 l h r  l r a d l n g  from LPIS for  i n t a c c  6.5-110 111 apm 
loop .  112-in.  l i n e  K P ~  

FTU-ACC In  l i n e  i m e d i s t e l y  a f t e r  i n t a c t  l oop  4-75 75 eom 
accumulator, I - i n .  l i n e  %om 

94 I n j e c t i o n  e n a h l i n e  v a l v e  oocned a t  t -3 
sec ,  a l lowing  i n j e c t i o n  l i n e  t o  f i l l  w i t h  
wa te r  from eccumula to r  

P r e s s ~ c i z e r  1-112-in. t u r b i n e  

FTU-PRIZE Surge l i n e  5-100 qpm 100 gum 95  



TABLE V (Contd.) 

DATA PRESENTATION FOR SENISCALE MOD-1 TEST S-01-6 

~nnfte'"' 

Data ~\cqolsition 
Location and ~nmments'" r)eteccor Svsten ~ip.orel~! ,leasurement ~ammentsl~' 

Turhine flometer, hidirectlnnal 

!lensuremEnr 

FLUID VELOCITY 

Downcomer G n e  

FTV-4OA 40 in. helow cold leg centerline, 0' 9.5-550 270 ftlscc 
f tlsee 

83 in. bclocr cold leg cenrerl.ine. IRO' 3.R-+36 +40 ftlsec 
f ,  !E.C 

130 in. helow cold leg centcrlinc, lRO0 9 . 9 - 5 8  
' Ctlaec 

+2q ftlsec Turbine flowmeter stuck for most of the 
test 

hap,-disc bidirectional. Computer 
conversion of voltn~e output to 
momentum Flux is unidirectinnal and 
'I,c,c~",u ,,l.".,,~, , , , , , f i , i L ~ 4 ,  't,I.. 

I n t a c t  Loop 

FDU-1 Hot leg, Spool 1, 29 in. from +250-+11.~00 
vessel center, targcL sire 0.875 in. i b , , , ~ r F - ~ e ~ ~  

+lRr)Q lhmlft- Y 7  
3Cc2 

5 7 2 n  lhmlfr- 98 
see? 

Hot leg. Spool 5. 100 in. from +1-+20n0 
vessel center, target sire 1.0 in. ihmTft-cec? 

Cold leg. Spool 10. 137 in. from +~n~-+l04 .OOQ 
vessel ccnter. tarset sire 0.875 in. ihmlft-sec2 

522 750 lbmlft- 79 
.eel 

cold leg, Spool 13. 54 in. trom +znn-51 .onn 
vessel center. tnrpet sire 0.875 in. ibnlft-sec2 

Cold lex. Spool 15, 19 in. from +2n0-+11,6nn 
vessel center, tnrp,et size 0.875 in. ihmlft-sec2 

+18 771 Ihmlft- 101 
a.2 

Broken Loo0 

FDB-21 Cold leg, Spool 21. 53 in. from +ZOO-+70.500 9 7  940 Ibmlft- 102 
vessel center, 3-in. pipe. tar~et Ibmlft-sec2 .eci 
air6 0.406 

Cold l e ~ .  Spool 23, 93 in. From +ZOO-+125,000 +1.31.340 Ihmlft- 103 
vessel center, upstream of vessel- ihmlft-aec2 e c 2  
side nacrlc, do~notrcnn of injection 
P A ~ ~ ~ I  a cn. pipo, tprnpt 1310  n bnh f n .  

IIOU hn, spvqi ~ n .  7 1  in from +?nn-+hn.n n 11,. zso I.hmlEr- 104 
vessel center. 3-in. pipe. target ibmtft-+kg gC2 
o ior  0.656 in .  

Cold lep, Spool 37. 284 in. from +?no-+l31,900 +274,200 lbmlfr- In5 
vessel center alonp hot lep.. steam ihmlft-sec2 seeZ 
generator outlet vertical ptpe. 
2 In. oipc, target oiaa 0.f~06 in. 

Cold leg. Spool 42. 416 in. from +ZOO-+116,000 525.320 lhmlft- 106 
vessel center d o n $  hot le&, upstrcnm ibnlfc-lec2 secZ 
of pump-side nozzle, dovnstreilm of 
injection point, 2-in. pipe. 
target size 0.406 in. 

Vessel 

FDV-CORE-IN In core flow mixer box. 150 in. +100-+1~00 +I750 lhmlft- 
below cold leg centerline, corset 1hnlf~-sect G c 2  
sire 0.875 in. 

Failed 

HuL ley. 3pbol 1, 24 in. from 
vessel center, ucrtical 

Hot lee. Spool 1. 26 in. from 
vessel center. not*zOntal 

GU-SVR Hot leg. Spool 5. 96 in. from 
vesse l  center, vertical 

Cold les. Spool 10. 141 in. from 
vessel cencer,  vertical 

Cold leg, Spool 13. 59 in. from 
vessel center. vertical 

Cold l e t .  Spool' 15. 20 in. from 
vessel center, horizontal 

Cold leg. Spool 15. 23 in. From 
vessel center, vertical 



TABLE V (Contd. ) 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

~ n n g s [ "  

n a r r  A c q o l s l r i o n  
Locn t lon  and conmenrs'"' -- l l c t e c t o r  Svstem ~ i y ; u ~ r e [ "  ~ l e a s o r e ~ e n r  ~ o m m e n t s ~ ~ ~  

Colcl l e g .  Spool  21 .  49  i n .  from 
v e s s e l  cencer, v e r t i c a l  

Cold l e g .  Spoo l  23.  92 i n .  f rom 
v e s s e l  cenrer ,  v e r t i c a l  

l lot  lcp,. Spool  30.  1R i n .  from 
v e s s e l  c e n t e r .  v e r t i c a l  

Cold l e g ,  Spool  37.  279 i n .  from 112  
v e s s e l  c e n t e r  a l o n g  h o t  l e e ,  across 
v e r t i c a l  p l p e ,  s i m u l a t e d  s t eam sen- 
era tor  d i s c l t a r g e  

Cold l e g .  Spoo l  42 .  415 i n .  from 
v e s s e l  center a l o n g  h o t  l e r ,  v e r t i c a l  

Core f l ow mixer  box.  152 i n .  h e l o v  
c o l d  ley; c e n t e r l i n e ,  h o r i z o n t a l .  
n - i8n0  

Lower plenum 1 6 1  i n .  below c o l d  . 
ley; c e n t e r l i n e  (270°)  t o  192 i n .  
below c o l d  l e g  c e n t e r l i n e  (90° ) .  
31 i n .  v e r t i c a l  32.2 i n .  ci4a~nnnl  

Ilpper p a r t  of l ower  plenum, 165 i n .  
below c o l d  l e g  c e n t e r l i n e ,  1 .724 
i n .  be low domcomer  e x i t ,  b o r i z o n c a l .  
0-lROD 

Lover plenum. 172  i n .  below c o l d  ley; 
c e n t e r l i n e ,  8 .729  i n .  h e l o v  domcomer  
e x i r .  I ~ o r i z o n t a l .  90-270' 

P r e s s u r i z e r  

GU-PRIZE Surge  l i n e  116  

, lass  f l o v  r a t e  o b t a i n e d  by c o n b i n i n s  Range f o r  mass f l o v  i s  de t e rminod  
dens i c "  ( ~ n m m a  a t t e n u a t i o n  t echn ique )  from ranse of  i n d i v i d u a l  d e t e c t o r s  
w i t h  v o l u m c r r i c  f l ow  r a t e  ( t u r h i n e  used i n  c a l c u l n t i o n  
f l owmete r )  or momenrum f l u x  ( d r a c  
d i s c )  

D i s c r e p a n c i e s  i n  mass f l ow  measurements  
may r e s u l r  from t h e  e f f e c t s  of two phase  
f l ow or complex g e w e r r i e s  

WSS Fl.014 RATE 

I n t a c t  Loop 

llot l eg ,  Spool  1 

ROT l e g .  Spoo l  5 

Cold l e p .  Spool  9 

Cold l e g .  Spool  10  

Cold l e g .  Spoo l  1 3  

c o l d  l e g ,  Spoo l  1 5  

FTU-PRIZC 
CU-PRIZE 

Pressurizer surge l i n e  

Broken Loop 

Cald l c b ,  Gyoi.1 21 

Cold l e g .  Spool  23  

1101 1.);. li!>uul 30 

Cald l e e ,  Spool  37 

Cold l e g .  Spool  . 4 2  

En t r ance  t o  core 

Entrance t o  core 

\ 

FDV-CORE-IN f a i l e d  YDV-CORE-IN 
CV-CqR-15OIIZ 



TABLE V ( C o n t d . )  

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6 

~ m a e ' ~ '  

nn tn  , \ cqu i s i r ion  
> I~nsuremen t  Loca t ion  and ~ o m e n t s ' " '  D e t e c t o r  Svstem ~ ~ g ~ ~ e ' ~  >least!rement ~ a m m e n t s ' ~ '  

Pmw CHAR\CTERISTICS 

PU?IPU-TORO Pump t o r q u e  0-510 In . - lb  0-500 In . - lb  136 Dara acqtmlsi t lon system s a t u r a t e d  f rom c=4 
co ==I4  

YU?!I'U-PCIW ' rump I 1 w ~ Y I  puvil. w?5 kw 107 

PU>lPU-UP?! Dump speed  0-3600 rpn  0-3603 rpm 13% J 

[ a ]  Stacemcn t s  nr t h e  h r r ~ i n n i n n  of n measoremcnt c a t e p o r v  rcgardlnp.  l o c a t i o n  and c n m e n r s ,  r ange ,  .and f i p u r e  a p p l y  t o  a l l  subsequen t  measurements w l t h l n  t h e  
' g iven  CoLeROry ul l l rss  s p e c i f i e d  ~ j r h e r o i s c .  

l b l  n * P ~ c n r s  which were s u b J e c t e d  t o  overrnnae conditions durlnp.  p o r t i o n s  of  t h e  t e s t  were cnonh le  o l  w i t h s t a n d l n p  these c o n d i t i o n s  wi thou t  cl8nnp.e In oner- 
a r i n e  nr  mraaur lng  ~ I ~ a r n ~ t e r I ~ t i ~ s  when t h e  o h v s l c n l  c o n d i t l o n r  were a g a i n  w i t h l n  t h e  d e t e c t o r  range.  
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Fig. 7 Fluid temperatures in intact loop (RRU-2, TFU-5, TSU-6, and TFU-ln). 
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-10 .  0 .  10. 20 .  30 .  '40. 5 0 .  6 0 .  7 0 .  8 0 .  

T I M E  AFTER RUPTURE I S E C )  

Fig. 8 Fluid temperatures in intact loop (TPU-13 and RBU-14A.). 



Fig. 9 Fluid temperatures in intact loop (TFU-14R and TFU-15). , 

100.  

.- 10. 0 .  10.  20 .  30 .  46. 5 0 .  BU.  7 0 .  8 0 .  

T I R E  AFTER RUPTURE ISECI 

Fig. 10 Fluid temperatures in broken loop. 



Fig. 11 Fluid temperatures in reflood bypass line. 

100. 

-10 .  0 .  10. 20.  30 .. 40. 50.  6 0 .  70.  80. 

T I H E  AFTER RUPTURE I S E C I  

Fig. 12 Fluid temperatures in inlet annulus. 
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TIME AFTER RUPTURE (SECJ 

Fig. 13 Fluid temperatures in downcomer annulus (TFV-ANN-15A, TPV-ANN-ISM, 
and TFV-ANN-15T) . 

100.  

- 1 0 .  0 .  1 0 .  F O  . a n .  90 .  50 .  60.  7 0 .  80 

TIME A F T E R  RUPTURE I S E C )  

Fig. 14 Fluid temperatures in downcomer annulriis CTFV-ANN-35M and TFV-ANN-35T). 
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. T I M E  AFTER RUPTURE l S E C l  

Fig. 15 Fluid temperatures in downcomer annulus (TFV-ANN-1158, TFV-ANN-115M, 
and TFV-ANN-156A) . 

T F V - L P - 7 , s  

\ 

- 1 0 .  0 .  1 0 .  2 0 .  3 0 .  '+O.  5 0 .  6 0 .  7 0 .  8 0 .  

T IME AFTER RUPTURE ( S E C I  

Fig. 16 Fluid temperatures in lower plenum. 
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- 1 0 .  0 .  10 .  2 0 .  3 0 .  bO. 5 0 .  6 0 .  7 0 .  8  0  
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Fig. 17 Fluid temperatures at core grid spacers. 
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Fig. 18 Fluid temperatures in core barrel insulation gap. 
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Fig. 19 Fluid temperatures in vessel filler insulati.on gap. 
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Fig:20 Fluid temperatures in steam generatnr. 



4 0 0 .  

- 1 0 .  0 .  1 0 .  2 0 .  3 0 .  4 0 .  5 0 .  6 0 .  7 0 .  8 0 .  

TIME AFTER RUPTURE .lSEC) 

Fig.  2 1  F l u i d  t e m p e r a t u r e  i n  p r e s s u r i z e r  s u r g e  l i ne .  
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F i g .  22 F l u i d  t e m p e r a t u r e s  i n  p r e s s u r e  s u p p r e s s i o n  tank. 
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Fig. 23 Material temperatures in intact loop (TMU-IS16 and TMU-1B1-6). 
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Fig. 24 Material temperatures in intact loop (TMU-15S16 and TMU-15B16). 
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Fig .  2 5 ' M a t e r i a l  temperatures  i n  broken loop. 
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Fig .  26 Ma te r i a l  temperatures  i n  v e s s e l  wal l .  
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Fig. 27 Material temperatures in vessel filler outside diameter. 
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Fig. 28 Material temperatures in vessel filler inside diameter 
(TMV-PL-4M, TN-FI-15A,  TPW-PI-15M, TPlV-FI-35A, and.DW-PI-35M). 
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Fig. 29 Material temperatures in vessel filler inside diameter 
(TMV-FI-115A, TMV-FI-156A, TMV-FI-177M, and TMV-FI-184M). 
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Fig. 30 Material temperatures in vessel filler insulator (TIV-FO-4A and 
TIV-FO-35M). 
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Fig. 31 Material temperatures in vessel filler insulator (T1~?-FO-115Ay 
TIV-FO-115M, TIV-FO-156A, and TIV-FO-177Mj. 
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Fig..32 Material temperatures in core b a r r e l  outside diameter (W-CO-4A, 
TMV-CO-4M, TMV-CO-L5A, and TMV-CO-75A). 
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Fig. 33 Material temperatures %n core barrel outside diameter (TMV-CO-70A, 
W-CO-115A, TMV-CO-115M, and TMV-CO-127A). 
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Fig. 34 Material temperatures in core barrel inside diameter. 



- 1 0 .  0 .  1 0 .  2 0 .  3 0 .  4 0 .  5 0 .  6 0 .  7 0 .  8 0 .  

TIME AFTER RUPTURE 1SEC). 

Fig. 35 Material temperatures in core kwusing filler. 
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Fig. 36 Material temperatures in core heater claddFng. 
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Fig.  37 Pres su re  in i n t a c t  loop.  
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Fig. 38 Pres su re s  in broken loop v e s s e l  s i d e  of break.  
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Fig .  39 P r e s s u r e s  i n  broken loop pump s i d e  of  break. 
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Fig.  40 P r e s s u r e s  i n  v e s s e l .  
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Fig. 41 Pressure in intact loop ECC accumulator. 
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Fig. 42 Pressure in steam generator secondary. 
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Fig .  4 3  P r e s s u r e  i n  p r e s s u r i z e r .  
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F i g .  44 P r e s s u r e s  i n  p r e s s u r e  s u p p r e s s i o n  system., 
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F i g .  45 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  l o o p  (upper plenum t o  Spool I). 
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F i g .  46 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  l o o p  (upper  pl.em~m t o  Spool 3 ) .  



Fig.  47 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop  (Spool 3 t o  Spool 7 ) .  
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Fig .  48 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop  (Spool 3 t o  steam g e n e r a t o r  
i n l e t  plenum). 
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Fig. 49 Differential pressure in intact loop (steam generator outlet 
plenum to Spool 7). 
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Fig. 50 Differential pressure in intact loop (Spool 7 to Spool 10). 
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Fig. 51 Differentcal pressure ik intact loop (Spool 8D to Spool 8 E ) .  
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Fig. 52 Dffferential pressure in 2ntact loop (Spool 12 to Spool 10). 
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Fig.  53 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop,  low range  (Spool 1 2  t o  
Spool 1 0 ) .  
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Fig .  54 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop (Spool 12 t o  Spool 1 3 ) .  
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Fig. 55 Differentila1 pressure fn intact loop ('Spool 12 to Spool 15). 
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Fig. 56 Differential pressure in intact loop (Spool 15 to Spool 1). 
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Fig.' 57 Differential pressure in intact loop, low range (.Spool 15 to 
Spool 1). 

Fig. 58-Differential pressure fn fntact loop CSpool 15 to vessel inlet 
annulus] . 
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Fig.  59 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop CSpool 1 5  t o  atmosphere),  
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Fig .  60 D i f f e r e n t i a l  p r e s s u r e  i n  . i n t a c t  loop (p re s su r i ze r  l i q u i d  l e v e l i .  
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Fig. 61 Differential pressure in broken loop .(vessel inlet annulus to-. 
Spool 21). 
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Fig. 62 Differential pressure in broken loop (Spool 21 to Spool 23). 
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Fig.  63 D i f f e r e n t i a l  p r e s s u r e  i n  broken loop  (Spool 23 t o  Spool 24) .  
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Fig.  64 D i f f e r e n t i a l  p r e s s u r e  i n  broken loop (upper plenum t o  Spool 301.  
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Fig. 65 Differential pressure in broken loop (Spool 30 to Spool 381. 
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Fig. 66 Differential pressure in broken loop (Spool 30 to Spool 32TJ). 
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Fig. 67 Differential pressure in broken loop (Spool 32U to Spool 36L) .  

- 1 0 .  0 .  1 0 .  2 0 .  3 0 .  r o .  5 0 .  6 0 .  7 0 .  8 0 .  

T IME AFTER RUPTURE' I S E C ~  

Fig. 68 Differential pressure in broken loop (Spool 36L to Spool 3 7 ) .  



Fig .  69 D i f f e r e n t i a l  p r e s s u r e  i n  broken loop (Spool 37 t o  Spool 38). 
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Fig.  70 D i f f e r e n t i a l  p r e s s u r e  i n  broken loop  (Spool 38 t o  Spool 40). 
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Fig. 71'Differential pressure in broken loop (Spool 40  to Spool 4 2 ) .  
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Fig. 72 Differential pressure in broken loop (Spool 42 to Spool 432.  
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Fig .  75 D i f f e r e n t i a l  p r e s s u r e  i n  broken loop  (Spool 42 t o  pump s i d e  
n o z z l e  t h r o a t ) .  
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Fig .  74 D i f f e r e n t i a l  p r e s s u r e  i n  v e s s e l  (upper plenum t o  i n l e t  annulus ) .  
I 
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Fig. 75 Diffcrcntial pressure in vessel (DPV-,O-gG?). 
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Fig. 76 Differential pressure in vessel (DPV-9-26QQ). 
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Fig. 77 Differential pressure in vessel (DPV-9-180QQ). 
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Fig. 78 Differential pressure in vessel (DPV-26-55QM). 
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F.ig. 79 D i f f e r e n t i a l  pressure .  j.n v e s s e l .  ( D P V - ~ ~ - ~ . ~ . . O A M ) .  
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Fig .  80 D i f f e r e n t i a l  p r e s s u r e  i n  v e s s e l  (DPV-110-156MQI. 
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Fig.  81 D i f f e r e n t i a l  p re s su re  i n  v e s s e l  (DPV-156-17300). 
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Fig. 8 2 , D i f f e r e n t i a l  p re s su re  i n  v e s s e l  (DPV-173-180QQl. 



Fig. 84 Differential pressure in vessel (DPV-166-191QT). 
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Fig. 83 Differential pressure in vessel (DPV-180-1910TI. 
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F i g .  85 D i f f e r e n t i a l  p r e s s u r e  i n  v e s s e l  (lower plenum t o  upper plenum). 
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Fig .  86 D i f f e r e n t i a l  p r e s s u r e  i n  steam gene ra to r  secondary (secondary 
s i d e  l i q u i d  l e v e l ) .  
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Fig. 87 Volumetric flows in intact loop (PTIJ-1 and FTU-9). 

- 2 5 0 .  

- 1 0 .  0 .  t o .  2 0 .  30 .  r o .  so.  6 0 .  7 0 .  8 0 .  

T l n E  A F T E R  RUPTURE I S E C I  

Fig. 88 Volumetric flows in intact loop (FTIl-13 and FTU-15). 
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Fig. 89 Volumetric f low i n  broken loop (FTB-21). 
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Fig. 90 Volumetric f lows i n  broken loop (FTB-30 and FTB-373. 
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Fig. 91 Volumetric flow in core entrance. 
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Fig. 92 Volumetric flow from high-pressure injection system., 
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Fig. 93 Volumetric ' flow from low-pressure injection system.. 
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Fig. 94 Volumetric flow from intact loop accumulator. 
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Fig. 9 5  Volumetric f low from p r e s s u r i z e r .  

F i g .  96 F l u i d  v e l o c i t i e s  i n  v e s s e l .  
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Fig. 97 Momentum flux in intact loop [Spool 1). 
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Fig. 98 Momentum flux in intact loop (Spool 51. 
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F i g .  99 Momentum f l u x  i n  i n t a c t  loop (Spool 10 ) .  

Fig. 100 Momentum f l u x  i n  i n t a c t  loop (Spool 13 ) .  
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Fig.  101  Momentum f l u x  i n  i n t a c t  loop (Spool 15 ) .  
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Fig. 102 Momentum f l u x  i n  broken loop (Spool 21). 
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Fig.  103  Momentum f l u x  i n  broken loop (Spool 
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Fig. 104 Momentum f l u x  i n  broken loop (Spool 
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Fig. 105 Momentum flux in broken loop (Spool 37). 
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Fig. 106 Momentum flux in broken loop (Spool 4 2 ) .  
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Fig.  107 D e n s i t i e s  i n  i n t a c t  loop (GU-1VR and GU-lHZ]. 
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Fig.  108 D e n s i t i e s  i n  i n t a c t  loop (GU-5VR and GU-1OVRj . 
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Fig .  109 Density i n  i n t a c t  loop  (GU-13VR). 
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Fig.  110 Dens i t i e s  i n  i n t a c t  loop (GlJ-15m and GU-15HZ). 
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Fig .  111 D e n s i t i e s  i n  b'roken loop  (GB-21VR and GB-23VR.r. 
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Fig.  1 1 2  D e n s i t i e s  i n  broken loop (GB-30VR and GB-37HZ) .  
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Fig .  1 1 3  D e n s i t y  i n  broken l o o p  (GR-42VR). 
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F i g .  114 D e n s i t i e s  i n  v e s s e l  (GV-COR-150HZ and GV-161/192D). 
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Fig .  115 D e n s i t i e s  i n  vessel (GVLP-165HZ and GVLP-172HZ). 
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F i g .  116 Dens i ty  i n  p r e s s u r i z e r .  
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Fig. 1 1 7  Mass f l o w  i n  in tac t  l o o p  (FDu-1 and GU-1VR). 
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Fig. 118 Mass f l o w  i n  in tac t  l o o p  (FTU-1 and GU-1VR). 
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Fig. 119 Mass f l o w  in intact loop  (FDU-5 and GU-5VR).  

F i g .  1 2 0  Mass f l o w  in intact loop  (FTU-9 and GU-1OVR). 
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F i g .  1 2 1  Mass f l o w  i n  i n t a c t  loop  (FDU-10 and  GU-lOVR)., 
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F i g .  122 Mass f l o w  i n  i n t a c t  l o o p  (FDU-13 and GU-13VR). 
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F i g .  .1..23 Mass f l o w  i n  i n t a c t   loo^ (FTU-13 and CU-1-3VR-) ; 
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F i g .  124 Mass f l o w  i n  i n t a c t  l o o p  (FDU-15 a n d  GU-15VR). 
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Fig .  125 Mass f l o w  i n  intact l o o p  (FTU-15 and GU-15VRj. 
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Fig.  126 Mass f l o w  f rom p r e s s u r i z e r .  
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F i g .  127 Mass f low i n  broken l o o p  (FDB-21 and GR-21VR). 
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Fig .  128 Mass f l o w ' i n  broken l o o p  (FTR-21 and GB-21VR). 
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Fig. 129 Mass flow in broken loop (FDB-23 and GR-23VR). 
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Fig. 130 Mass flow in broken loop (FDB-30 and GB-30VR). 
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Fig .  131  Mass f low i n  broken loop  (FTB-30 and GB-30VR). ' ' 
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Fig.  132 Mass f low i n  broken loop (PDB-37 and GB-37HZ). 
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Fig .  133 Mass flow i n  broken loop (FTR-37 and GB-37HZ). 
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Fig .  134 Mass flow i n  broken loop (FDB-42 and GB-42VRl. 
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Fig. 135 Mass f low i n  vessel (FTV-CORE-IN and GV-COR-1SOHZ). 
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Fig .  136 Primary pump torque.  
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Fig. 138 Primary pump speed. 

Fig. 137 Primary pump power. 
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