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Recorded test data are presented for . Test ,. S-29-3 . of the Semiscale Mod-1 special heat 
transfer test series. This test is a'mong several Semiscale Mod-1 ex~eriments conducted to 
investigate the thermal and hydraulic . phenomena . accompanying a hypothesized loss-of: 
coolant accident in"$ pkssurized water reactor system. 

Test S-29-3 was conducted from an initial cold leg fluid temperature of ~ 4 4 ~ ~  and an 
initial pressure of 1,760 psia. A simulated doubleended offset shear cold leg break was used 
to investigate the system response tq a depressurization transient starting from a lower 
initial pressure than that usually associated with pressurized water reactor operation. System 
flowrwas set to achieve a full core fluid temperature differential of 6 6 ' ~  at full core power 
of 1.6 MW. The flow resistance of the intact loop was based on core area scaling. An 
electrically heated .core with a peaked radial power profile was used in the pressure vessel to 
simulate the effects of a nuclear core. During system depressurization, core power was 
reduced frqm fl?e ipitial level of 1.6 MW to. simulate . . *  the , - . surface . . . . heat flux ,.. ~esponse . . .  .. of . 

nuclear fuel rods until such tir& that departure from nucleate boiling might occur. 
. , 

Blowdown to  the pressure suppression system was accompanied by simulated 
emergency core cooling injection into both the intact and broken loops. Coolant injection 
was continued until test termination at 200 seconds after initiation of blowdown. 

The purpose of this report is to make available the uninterpreted data from 
fest  S-29-3 for future data analysis and test results reporting activities. The data, presented 
iq the form of graphs in engineering units, have been analyzed only to the extent necessary 
to assure that they are reasonable and consistent. 

I 



SUMMARY 

Test S-29-3 was performed as part of the Semiscale Mod-1 portion of the Semiscale 
Program conducted by Aerojct Nuclear Company for the United States Government. This 
test was part of the special .semiscale Mod-1 test series (Test Series 29), performed to 
investigate the response of the Mod-1 system to specific individual variations in test 
conditions. Hardware configuration and test parameters were selected to yield .a system 
response that simulates the response of a pressurized water reactor to  a hypothesized 
loss-of-coolant accident with subsequent refill and,reflood. 

Test S-29-3 utilized the Semiscale Mod-1 system, equipped 'as follows: 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; and a 
pressure suppression system with header, pressure suppression tank, and a heated steam 
supply system. A low pressure coolant injection pump and coolant injection accumulator 
were provided for each system loop. The electrically heated core consisted of 40  heater rods 
with a maximum' total power capacity of 1.6 MW. Of the 40 heater rods, 39 were active, 
Rod H-5 having failed prior to the start of the test. The test objectives specific to 
Test S-29-3 were: (a) to determine' the effects of reduced initial 'pressure on the blowdown 
heat transfer characteristics of the Mod-1 corej and (b) to investigate the response of the 
Mod-1 system to a combined blowdown and reflood transient with radial power peaking in 
the heated core. The test was conducted from initial conditions of approximately 1,760 psia 
and 5 4 4 O ~  (at the intact loop cold leg vessel inlet) with a-simulated full size (200%) 
doubleended offset shear of the cold leg broken loop piping at an initialiore .power level of 
1.6 MW and an initial core inlet flow rate of 148 gpm. The instantaneous offset shear of the 
broken loop cold leg' piping was simulated.. . by ; simultaneous . 'actuation (within 

- .10  milliseconds) of the rupture assemblies. After initiation of blowdown; p'ower to  the 
heated core was reduced to simulate the heat flux response of nuclear fuel rods until such 
time as departure from nucleate boiling might occur.:'~lowdow~ was accompanied by  
simulated emergency core coolant injection into the cold leg piping of both the intact and 
broken loops. 

, , i :,:::,. , :  :,,, : , . .  . i 

. . Test S-29-3 was generally conducted as specified. Conditions which.did .not conform 
to the specified test configuration were considered acceptable f i r  analysis purposes within 
the test objectives. The instrumentation used in Test S-29-3 generally functioned as 

'intended. Of 21 5 measurements attempted, all produced usable,data: . - . ~ .  . , . :. 
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EXPERIMENT DATA REPORT FOR SEMISCALE MOD-1 
TEST S-29-3 

(INTEGRAL TEST FROM REDUCED INITIAL PRESSURE) 

I. INTRODUCTION 

The Semiscale 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 pressurized water reactor system to a hypothesized 
loss-of-coolant accident (LOCA). The underlying objectives of the Semiscale project are to 
quantify the physical processes controlling system behavior during a LOCA and to provide 
an experimental data base. for assessing reactor safety evaluation models. The Semiscale 
Mod-1 program has the further objective of providing support to other experimental 
programs in the form of instrumentation assessment, optimization of test series, selection of 
test parameters, and evaluation of test results. 

Test S-29-3 was conducted on May 7, 1976, in the Semiscale Mod-1 system as part of 
a series of special tests (Test Series 29), which was designed to obtain thermal-hydraulic 
response data from blowdown and reflood transients to allow the effects of individually 
varied system parameters to be studied. Test S29-3 was conducted in a cold-leg break 
configuration, with the initial pressure (prior to blowdown) reduced from 2,260 psia 
(specified for previous tests),to 1,760 psia, in order to  determine the effects of reduced 
initial pressure on core heat transfer response during blowdown. The pressure vessel was 
equipped with a 40-electric-heater-rod heated core, of which 39 rods were active (rod H-5, 
of the original 40-rod core, failed prior to the start of the test; see Figure 6). The core power 
supply was set to  yield a peaked radial power profile with the four center rods having a peak 
power density of 14.25 kW-/ft, and the 35 peripheral rods having a peak power density of 
11.54 kW/ft. Prior to blowdown, the core was operated at its maximum design power level 
of 1.6 MW. 

During blowdown the core beater power was adjusted to simulate the thermal 
response characteristics of nuclear-heated rods prior to departure from nucleate boiling. 
Blowdown was also accompanied by simulated emergency core coolant injection into the 
cold leg sides of the intact and broken loops from coolant injection accumulators and low 
pressure injection pumps. Coolant injection was continued until test termination at 
200 seconds after initiation of blowdown. 

The purpose of this report is to  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 briefly describes the system configuration, procedures, initial test 
conditions, and events that are applicable to Test S-29-3; Section I11 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 more detailed 
description of the Semiscale Mod-1 system, and a description of the measurement and data 
processing techniques and uncertainties can be found in Reference 1. 



11. SYSTEM, PROCEDURES, CONDITIONS, AND EVENTS FOR TEST S-29-3 ; )' . C .  ,> 

The following system configuration, procedures, initial test conditions, and events are 
specific to Test S-29-3. 

1. SYSTEM CONFIGURATION AND TEST PROCEDURES 

The Semiscale Mod-1 system used for the test consisted of a pressure vessel with 
internals, including a 40-rod core with 39 electrically heated rods; an intact loop with steam 
generator, pump, and pressurizer; a broken loop with simulated steam generator, simulated 
pump, and two rupture assemblies; coolant injection accumulators for both the intact and 
broken loops; low pressure injection pumps for both the intact and broken loops; alid a 
pressure suppression system with a suppression tank, header, and a heated steam supply 
system. 

- For Test S-29-3, the intact loop steam generator was maintained in the active 
condition, in which the steam generator secondary pressure and. water level are 
automatically adjusted to control the water temperature in the cold leg of the intact loop. 

In preparation for the test, the intact and broken loop accumulators were filled with 
treated demineralized water at ambient temperature, drained to the specified initial level, 
and pressurized with nitrogen to 600 psig. The system was filled with treated demineralized 
water and vented at strategic points tb assure a liquid full system. Prior to warmup the 
system was pressurized to check for leakage, system instrumentation was checked, and 
transducer readings were initialized. Warmup to initial test conditions was accomplished 
with the heaters in the vessel core. Heatup of the broken loop piping was accomplished with 
bypass lines, which served to allow circulation through the broken loop. During warmup, 
the. purification and sampling systems were valved into the primary system to maintain 
water chemistry requirements and to provide a water sample at system conditions for 
subsequent analysis. At 100-degree temperature intervals during warmup, detector readings 
were sampled,to allow the integrity of the measurement instrumentation and the operability 

. of the data acquisition system to be checked. 

Prior to establishifig the initial core powe; level, the pressure suppression system .was 
pressurized to 35 psia with saturated steam from the steam supply system. After the core 
power was increased to 1.6 MW, initial test conditions' were held for sixteen minutes to 
establish equilibrium in the system. At the end of this period, all auxiliary systems including 
the bypass lines were isolated to prevent blowdown through those systems. 

The system was successfully subjected to a simulated doubleended cold leg break 
through two rupture assemblies and two blowdown nozzles, each having a break area of 

2 0.00262 ft . Pressure to  operate the rupture assemblies and initiate blowdown was taken 
from an accumulator system filled. with water and pressurized to  2,250 psig with gaseous 
nitrogen. Immediately (0.02 second) after initiation of blowdown, the lines to the 



accumulator were again isolated. The effluent from the primary system was ejected into the 
pressure suppression system, which was vented to maintain a constant pressure of 35 psia. At 
blowdown, power to  the primary coolant circulation pump was reduced and the pump was 
allowed tocoast down to  a speed of 1,600 rpm, which was maintained for the duration of 
the test. A flywheel mounted on the pump motor shaft provided a simulation of the 
predicted coastdown of the Loss-of-Fluid Test Pumps. During the blowdown transient, power 
to the electrically heated core was automatically controlled to simulate the thermal response 
of the nuclear-heated fuel rods. After the system was depressurized to 600 psig, coolant 
injection was initiated into both the intact and broken loops from separate accumulators. At 
approximately 150 psig, low pressure injection was kitiated from the intact and broken 
loop low pressure injection system pumps into the same injection points (at Spool 14 and 
Spool 42) used for the accumulators. Coolant injection was continued until the test was 
terminated at  200 seconds after initiation of blowdown. 

2. INITIAL TEST CONDITIONS AND SEQUENCE OF 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 to blowdown is given in Table 111; 

and the sequence of events relative to rupture is given in Table IV.' 



TABLE I 

CONDITIONS AT BLOWDOWN INITIATION 

Measured [ a  1 Spec i f i ed  

Core power (MW) 1.59 1.'60 + 0.03 

I n t a c t  loop cold l e g  f l u i d  
temperature (OF) 

Hot l e g  t o  co ld  l e g  tempetature 66 
d i f f e r e n t i a l  (OF) 

P r e s s u r i z e r  p r e s s u r e  (p s i a )  1,760 

P r e s s u r i z e r  water  l e v e l  ( in .  ) [b 1 23.5 

Steam genera tor  feedwater 
temperature (OF) 

Steam genera tor  l i q u i d  l e v e l  (from 11 6 
bottom of tube  s h e e t )  ( in . )  ' . 

Flu id  temperature i n  broken loop 591 
(pump s i d e )  (OF) 

I n t a c t  loop cold l e g  flow (gpm) 148 [C 1 
P re s su re  suppress ion .  tank 

water l e v e l  ( in .  ) [d l  

Pressure  suppress ion  tank [ e l  
p re s su re  ( p s i a )  

Pressure  suppress ion  tank water . 
temperature (OF) 

[ a ]  Measured i n i t i a l  cond i t i ons  a r e  taken from process  i n s t rumen ta t ion  
read  j u s t  p r i o r  t o  blowdown. Those measured condieions 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  cond i t i ons  were considered accep tab le  
f o r  a n a l y s i s  purposes w i th in  t h e  t e s t  ob jec t ive .  

[b ]  P r e s s u r i z e r  water  l e v e l  measured from bottom of .hemispherical  s ec t ion .  
Measured l e v e l  shown corresponds t o  a  p r e s s u r i z e r  system volume of 
0.66 f t 3  ( inc luding  surge  l i n e ) .  

[ c ]  Flow i s  n o t  s p e c i f i e d ,  s i n c e  i t  must b e  ad jus t ed  t o  a c h i e v e . t h e  
requi red  d i f f e r . e n t i a 1  temperature ac ros s  t h e  core.  

[d l  PSS water  l e v e l  i s  s e t  mechanically p r i o r  t o  t h e  t e s t .  

[ e l  PSS tank  p r e s s u r e  no t  a v a i l a b l e  on process  ins t rumenta t ion .  



TABLE I1 

. Detec tor  Temperature (OF) 

Vessel lower. plenum (lower po r t i on )  TFV-LP-7.5 5 34 

Vessel lower plenum (upper po r t i on )  TFV-LP-2 7.5 540 

Hot l e g ,  i n t a c t  loop  (near  v e s s e l )  RBU- 2 608 

Cold l e g ,  i n t a c t  loop  (near  TFU-10 540 
pump i n l e t )  

Cold l e g ,  i n t a c t  loop (near  v e s s e l  RBU- 14A 540 

Cold l e g ,  broken loop  (near  nozzle)  'I'YB-23 5 38 

Hot l e g , .  broken loop (near v e s s e l )  TFB- 30 

Cold l e g ,  broken loop (near' nozz le )  TFB-42 

[ a ]  Data taken from f i n a l  d i g i t a l  scan ,  about  two minutes b e f o r e  
blowdown. 

TABLE I11 

WATER C H m T R T R Y  PR.Ir?R TQ BLC)\W\~~J~.T [a  

ph 

Conduc t iv i t y .  (pmhoslcm) 

L i th ium.  (ppm) 

Ch lo r ides  (pprn) 

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

OwZen ( P P ~ )  

T o t a l  ga s  ( d l )  1'44.1 

Suspended s o l i d s  (ppm) 

[ a ]  Water sample . taken  - a t  a system p-ressure of 1,760 p s i g  and a system 
tempera ture  of 540°F (co ld  l e g ) .  

[ b ]  P re sen t  a n a l y t i c a l  methods prevent  a c c u r a t e  de te rmina t ion  of  
f l u o u i d e s . a t  concen t r a t i ons  of less than  0.4 ppm. 



TABLE I V  

SEQUENCE OF EVENTS DURING  TEST[^] 

Event . Time R e l a t i v e  To Rupture 

Es t ab l i shed  dore  power l e v e l  (min) -16.0 

E--pass l i n e s  valved o u t  of system (sec)  - 2.5 

Blowdovh i n i t i a t e d  ( s ec )  0.0 

Pump power reduced (sed) 0.0 

Core power decay t r a n s i e n t  s t a r t e d  ( sec)  0.0 

Steam genera tor  feedwater and d i scha rge  

va lves  c losed  (sec)  

ECC accumulators valved i n  ( sec)  [b 1 
LPIS pumps s t a r t e d  (sec)  [b 'J 
Core power t r i p p e d  o f f  ( sec)  LC]. 

[ a ]  A t ime-control led sequencer was used t o  c o n t r o l  c r i t i c a l  events  dur ing  
t h e  test.  
. . 

[b ]  I n j e c t i o n  from ECC a c c u m u l a t ~ r s  and LP,IS pumps does no t  s t a r t  u n t i l  
- system p r e s s u r e  drops  below accumulator,  o r  pump, p re s su re ,  

r e s p e c t i v e l y .  

. [ c ]  Core power t r i p p e d  manua l ly , a t  t e rmina t ion  of t e s t .  



111. DATA PRESENTATION 

The data from Semiscale Mod-1 Test S-29-3 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. In all cases, in 
converting transducer output to 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 the tcst was monitorcd by about 220 dctcctors. 
.The data obtained were recorded on both digital and analog data acquisition systems. The 
digital system was used to process the data presented in this report. The analog system was 
used to provide better resolution capability (needed as input to 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 the values of given variables at several locations. The scales selected 
for the graphs do 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 graphs shown in Figures 7 through 305. Figures 1 through 6 show the relative 
locations of all detectors used during Test S-29-3. 

Table V groups the measurements 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 305 present all 
of the blowdown and reflood data obtained. Time zero on the graphs is the time of rupture 
initiation. 
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. 1 Semiscale Mod-1 system and instrumentation for cold Leg break configuretion -- isometric 
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Fig.  2 Semiscale Mod-1 system and instru,mentat ion f o r  co ld  l e g  break  c o n f i g u r a t i o n  -- schematic.  
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Fig- 3 Semiscale Mod-1 pressure vessel -- cross section showing instrumentation. 
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Fig. 5 Semiscale Mod-1 pressure vessel -- penetrations and instrumentation. 
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DATA PRESENTATION FOB SEMISCALE HOD-1. TEST S-29-3 

rcanne181' 

Lieaouremenc 
netn ~ c q u ~ s i r t ~ ~  

Location and ~ommenrs"~  Detector  - - S Y B ~ W  ~ i g u r e ' "  nessuremenr ~o lmnenrs l~ '  
PLUIO TWERATURO Chroiel-Alumel- rhermoeouplee un le s s  

s p e c i f i e d  orkeriiiee: 

mu-2 Hot l e g ,  Spool 2. 4 6 i n .  frdm 0-1.00OeP 0-1.000.P 
ves se l  cen t e r  (planrinum r e s i s t a n c e  

7.8 

bulb).. 

TN-I0 - Oold l c l .  Spool.10. 144 i.. from 
ves se l  center. 

RBU-14A Cold log.  Spool 14. 43 in .  from 0-1,OOO'P 0-1,000.P' 9.10 
v f s s a l  center, upstream of cold l e g  
i n j e c t i o n  porr  (plet inum re s i e r ance  
bulb) .  

Cold l e g ,  Spool 14,  39 in .  from 
ves se l  cen t e r ,  dovnscrenm o f  co ld  
l e g  i n j e c t i o n  porr . '  

Broken Loop 

TPB-20 Cold l e g ,  S p m l  20. 21 in .  from 
v e s s e l  center. ' 

Cold l eg ,  Spbol 23. 91 in .  from 
vessel Center, upstrcnm of ves se l -  
a ide  nozzle.  

Ibr leg.. Spool 30. 16 i n .  from 
ves se l  cen t e r .  

TPB-42 

Tnlef Annulus 

Cold l eg ,  Spool 42. 414 i n .  from 
ves se l  c a r e r  along hot leg.  up- 
srrenm of pump-side nozzle.  

4 i n .  below cold l e g  cen te r l i ne .  0-1,4WeP 
0.2 i n .  from ves se l  wall ;  Type J 
i ron-constentan.  

Centered i n  ennulue, Type J iron-  O-I,AOO.P 
COnocantn". 

TN-ANN-15H 15 in .  below co la  l e g  c e n t e r l i n e .  19.20 
180'. 

TN-ANN-35A ' 35 in .  h e l m  cold l e g  c e n t e r l i n e ,  15.16 
0'. 

TN-ANIG70A 70 in .  below m l d  l e g  cen te r l i ne .  15.16 
0.. 

TN-ANN-11SA 115 in .  below cold l e g  cen te r l i ne .  17.18 , 
0.. 

IN-ANN-IS~A 156 i n .  below cold l e g ' c e n r e r l i i e ,  17.18 Noiey the-couple: 
0.. 

Upper Plenum 

TN-UP+13 In upper plenum. 13.5 in.  above 
cold l e g  c e n r e r l i n e  nr 180'. 

On f l u i d  t he rmcovp le  rack,  1 i n .  
from ves se l  cen t e r ,  45'. 

7.5 i n .  from bocrom. TN-LP-7.5 

TN-LP-14.5 

TN-LP-27. 5 

Core - 
TN-CORE-IN 

14.5 i n .  f rom 'bo t tw .  

27.5 i n :  fmm bortom. 

In  core flow mixer box. 150 in .  
below cold l e g  centerlme.. rA 
pe r r  of F'DV-MRE-IN). 

0-2.300-P 0-591.P 25.26 Dnfa ncqu ia i r i on  system sa tu rn red  
near r.0 and' L-25 ScL. 

Core Grid S ~ o c e r e  0-2,30OSP 0-2.382.P 

Grid Soncei 5 55 in .  below cold l e g  ccnter l i r ie ;  
21.5 i n .  above top of heoted length.  

TPG5CO-45 Thermocouple'in spscc  defined by 
C ~ l u w a  C and 0 .  Rows 4 end 5. 

76 i n .  below cold leg centerline. 
112 i n .  above cop of heoced l eng th .  

'TFLibALS-4.5 Z h e m c o u p l e  ln space defined by 
Co1-s A and 8. Rows 4 and 5. 

TFG-6OE145 Thermocouple i n ' epeee  defined by 
TIQ-6DE-67 O ~ l u k > b  D &,l G .  R,%66 4 =.I 5 ,  and 

6' and 7. 



TABLE V (contd.)  

Rangeln' 
nara ~ c q u i s i c i o n  

Locat ion and ~ n r n e n t l ' ~ ]  Dereeror  S ~ s t e m  Meaeurement 

Grid Spacer 8 109 in.  belov cold l e g  een re r l i ne  
er center of  heated l eng th .  

Thermocouple i n  space defined by 
Colums C and D. Rovs 4 and 5. 

Grid Spacer 10  

TF010CD-45 

143 in .  below cold l e g  c e n r e r l i n e  
BC bottom of heaced length.  

Thermeouple i n  spsce  de f ined  by 
c o l u m s  C ond D, b w s  4 and 5. 

mermvcovple i n  spsce de f ined  by 
C o l m s  D and E, Rows 6 and 7. 

lhermocouple i n  space defined by 
Col-s E and F. b v s  4 and 5. 

Thertmeouple i n  epnce defined by 
Co lvwe  C and B, Rows 4 and 5. 

In  feedvnter  l i n e  l end ing  t o  sreom 
~en%rntvr.  
In o r o m  dom.  119.5 i n .  f r o m  boErom 
of tube shee r .  

P r e e s u r i r e r  

TN-PRIZE m surgc l i n e ,  near p r e s s u r i z e r  
exit. between t u r b i n e  Hovmeter and 
p re s su r i ze r .  

C-2,300-F C-591.F PrebSurO SuppCess i~n  
SYOIem 

TF-PSS-33 

TF-PSS-130 

MATERIAL TEAPERATWE 

3 3  i n .  from bottom of rank. 

130 in .  from boreom o f  tank. 

~hr&l -Alume l  r h e m c o u p l c s  un l e s s  0-2.3DOeF 0-591DP 
spec i f i ed  o t h e r v i s e  

k c  log.  Spool  1. cop, 1/16 i n .  
from pipe ID. 29 in .  from vessel 
ccntcr. 

Cold l e g ,  Spool 15,  bottom, 1116 i n .  
from p ipe  ID. 17 i n ,  from vcn lc l  
center. 

Cold l eg .  Spool IS .  cop. 1/16 i n .  
f m m  pipe ID, 1 7  in .  from v e s s e l  
center. 

o - ~ . 3 0 0 ° ~  ~-T~I'P 

Cvld l e g .  Syuul  20, b v ~ ~ u w .  111G 1 1 8 .  

lrum ylyr ID. 21  l u .  I ~ u m  vessel 
center. 

k r  l eg .  Spool  30, top.  1116 i n .  n-l.nl7'F 
from p ipe  ID. 16 i n .  from vessel 
center. 

Type J i ron-conerantan.  0-1.4OO'F C-803.F Vessel  F i l l e r  

TIN-FI-4n 4 i n .  belov co ld  l e g  c e n t e r l i n e ,  
1/16 ID. from f i l l e r  ID. 180.. 

115 i n .  below cod Icg c e n t e r l i n e .  
111G i,,. teem f i l l o r  I D ,  a*.  

Vessel  F i l l e r  
IneulaCOr - 

T1V-m-35A 35 in .  below co ld  l e g  c e n r c r l i n e ,  
0.. 

70 in. belov cold l e g  c e n t e r l i n e ,  
0.. 

115 Lq. b01.1. v l d  19" nnnrq-ltnn, 

b". 

CORE HFATER CWDING 
TDYPERATURES 

Hi& Pover Heaters 

Hearer a t  Column D. b v  4. T k w - '  
~ u u p l c s  14 1 x 1 .  (225') rnlll 29 In.  
(315') above borrom of core. 

Hearer nr Column D. Row 5. Therm- 
couples 9 i n .  (45.1, 29 i n .  (225'). 
and 39 in .  (135.) above borrom of 
core. 



TABLE V (contd.) 

>k(essuremenc 

l l i ~ h  Power Heacere 
(contd.) 

TH-E4-23 
TH-E4-27 

Heater a t  Coluw E, Row 4. Ther- 
couplee 23 i n .  (90') and 27 i n .  
(0.) above boccom of core. 

Hester o t  Colum E, Row 5. Thcrrm- 
couplee 21 i n .  (180') and 25 i n .  
(90') above bottom of core. 

Lou Power I leeters  

TH-A4-09 Heater or Colvm A, RW 4. T h e w -  
couple 9 i n .  (105') above bottom 
of core. 

57.58 Noisy thermocouple 

59.60 Heater ec COI- A ,  Row 5. m e w -  
couvles 29 i n .  (180') and 65 i n .  
(255') above bortom of core. 

Hearer nr calm 8 .  Row 3. ~ h e r m c -  
couple 32 i n .  (135') above bottom 
of core. 

Ikater or Coluw 8 ,  Row 4. Therm- 
couple 5 i n .  (135') above bottom 
of core. 

Heorer nr Colum B, Row 5. Themo- 
couples 33 i n .  (45') and 38 i n .  
(260') nbove bortom of core. 

Hearer nc C a l m  8 ,  Row 6. Themo- 
couple 29 i n .  (45') nbove bottom 
of core. 

Hearer or Colum C, R w  2. Thermo- 
couple 38 i n .  (225') nbove botrom 
of care. 

Heorer ar Colvw C,  Row 3. Thermo- 
eouplce 28 in .  (0') and 60 in .  
(135') nbove botrom of eore. 

Hearer o r  Colum C. R w  4. The- 
couple 53 I i r .  (300') above bocrom 
of core. 

lleater a t  Coluw C ,  Row 5. Thcrmc- 
couple ZB i n .  (315') above bottom 
bf care. 

Heater er C o l m  C. Row 6. Thermo- 
couple 53 in .  (270') above botrom 
of eore. 

Heerer nr C a l m  C. R o v  7. mer- 
couples 7 i n .  (345') end 15 in .  
(255') above boctom of core. 

Heater at  Colum D. ROW 1. Thermo- 
eavple 21 i n .  (330') obove b o t t o m  
of core. 

l lenrer  o r  C a l m  D ,  Row 2. Thermo- 
couples 14 i n .  (0') and 6 1  i n .  
(270") abvvr b"rrom of core. 

Heater ar C o l m  D. R w  3. The- 
couples 29 i n .  (150') aod 39 in .  
(210°).above borrom of core. 

Hearer or C o l m  D. Row 6. Ihermo- 
couple 14 i n .  (90') above boctom 
of core. 

Hearer at  Coluw D. R w  7. Thermo- 
couple 20 i n .  (60') above botrom 
of core. 

Heecer e t  C o l m  D. Rar 8. Ihcrmo- 
couple 57 i n .  (15') obove boccom 
of core. 

Heater a t  C o l m  E. ROW 1. Thermo- 
couple 33 i n .  (60') above bottom 
of core. 

Hestei  st Caluw E .  Row 2. Thermo- 
couples 20 i n .  (210') end 33 in .  
(315') nbove botrom of  &re. 

Hearer er C a l m  E. R w  3. Thcrmo- 
cauplca 5 i n .  (15'). 20 in. (165'). 
and 24 in .  (75') above borrom of  
eore. 

Hearer er Colum E. R o v  6. me- 
couplee 8 i n .  (150'). Zb In. (285"). 
end 37 in .  (330') above boctom of 
core. 



TABLE V (contd. ) 

Ran~e'"' 
nntn Acqtxisition 

Locat ion and CO-nts'" Detector  . Svsrm v t ~ ~ ~ r e ~ " ~  ~enseremenr ramenrslhl 

Low Power Heaters  

TH-E7-14 Hearer a t  C o l u w  E ,  Row 7. The- 
couple 44 in .  (195') above borrom 
of core. 

Heater ar Col- E.  Row 8. Thermrr 
m u p l e s  14 i n .  (15OS), 29 in .  (225'). 
and 45 in .  (930') above bortom of 
core. 

!!qatcr at C O I ~ ~  P. Rnu 7.  mo- 
couples 7 Ltr; (255') iuld 25 i n .  
(0") ebove bottom o f  core. 

Heater a t  Column P. Row 3. Thermo- 
couples 6 i n .  (315'). 22 i n .  (105'), 
and 7.5 I n .  (3V') above bottom 
of core. 

Hearer o t  Colum P, Row 4. The- 
eauplas 14 L u s  (90'); 1 9  1 3 , .  ( l t l j . j ,  
.ha hh I" (?ins) ~bc~:. ~ O L L . ~  

of core. 

Heater nc C o l m  P, Row 5. The- 
couples 20 i n .  (255'). 26 i n .  (165.). 
33 i n .  (315'). and 54 in .  (30') 
above bottom of core. 

Heater er C o l m  P. Row 6. Them- 
couples 9 in.  (OD) ond 29 in .  (135.) 
above borrom of core. 

Henrer er Colvw P. Row 7. The- 
couple 39 in .  (210') above borrom 
of EOCC. 

Henrcr at Column C. Ra, 3. The- 
couple 13  in .  (150') sbove borrom 
of core. 

1lpato. a t  Calm C,  ROW 4. Them- 
.couplee 29 i n .  (300'). 33 i n .  

(225'). nnd 1R i n .  (30') nbova 
bOCLJa GI wlr. 

& s l r r  ar C o l m  G. KOw >. T h e m -  
couples 14 in .  (45') and 24 i n .  
(330') ebove bottom of core. 

Hearer at  C o l m  G. Row 6. The- 
G ~ Y P ! ~  33 in, (135') nhnvt  hnrrnm 
of core. 

121,122 D a ~ a  l n v a l l d  [rum 1-9 ra 
r-0 se~~t l l l l r  "UU LU lnrcri  
mi t t en t  operocion of 
thermocouple. 

Heater a t  Colum H .  Row 5. Ihcrmo- 
couple 32 in .  (45') above borrom 
of core. 

PRESSURE 

Inrocr LOO* -- 
PU-1s Wld  l e g ,  Spool 13.  54 i n .  from 

veosel  cen t e r .  

0-3.000 p s i  

Cnld la9. Fponl 7 ? ,  91 12. I w s a  
~ s s e l  c e n t e r ,  uparrenm of nozzle 
(tee of f  DP t ap ) .  

Cold l e g .  Spool 37, 282 i n .  from 
vessel cenrer along hot l eg .  . 

0-4.274 p e i e  

Cold l eg .  S p m l  42. 415 i n .  from 
' w n o g l  ccnror d e n g  her 1.8, q: 
stream o f  pump-side nozzle (tee 
otf UY t ap ) .  

P q - s i d e  nozz l e ,  nozzle rhronr.  
419 in .  from ves se l  cenrer o l m g  
hot  l e g  (tee o f f  DP top) .  

0-4.397 p e i e  

n - 7 . ~ 8  p s i a  Cold l eg .  Spool 23, veesel-aide 
nozzle,  nozzle t h m a t .  96 i n .  
from Vessel  cen t e r  a lona  co ld  
ieg. 45'. 

Cold l eg .  Spool 23, vessel-s ide 
nozzle,  nozzle t h roa t .  96 i n .  
fmm v e s s e l  center along co ld  
leg.  315'. 

0-2.499 pe i a  
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~ange'"  
n m  A C . ~ , ~ . ~ C I O ~  

Loention and Commente[" Dereccor Svsren Measurement 

Cold l eg .  S p m l  23. vessel-aide 
nozzle oc beginning of nozzle 
d ive rgen t  s e c t i o n ,  97 in .  from 
vease l  cen t e r  a long  cold l e g ,  0'. 

Cpld l e ~ ,  S p m l  23, vessel-s ide 0-2.512 p s i e  
n01~10, n0~1lD divergent  EeCClnn 
101 in .  from ves se l  ccnter along 
cold l eg .  0'. 

0-3.000 p s i  Vessel  - 
PV-W+10 In  upper plenum. 10  in .  above eold 

l e g  cen te r l i ne .  mvn tcd  on s m n d o f f ,  
30'. 

0-4.687 p s i o  

In vpper p a r t  o f  lower plenum 1BO i n .  0-2,575 psis 
below co ld  l e g  cen re r l i ne .  m m r e d  
on s t andof f .  225'. 

0-750 p s i  

In  i n r e c r  loop accumulator. 0-739 ps io  

ECC S~sLem 

PCCC-UL-ACC 

PECC-BL-ACC 

bronm Conornror 

PU-SGSD 

P r e s s u r i z ~ r  

PU-PRIZE 

Pres su re  suppression 
m. 

P-PSS 

DIPPERMTUL PRESSURE 

In broken loop accumuloror. 0-743 ps in  

Secondary s i d e  srenm dome. 0-3.000 p s i  0-2.084 p s i 8  

Steam dome. 0-3,000 p s i  0-4.576 peio 

Suppres81on tank cop. 0-250 p s i  0-341 p s i o  

Elevation d i f f e r e n c e  berveen trans- 
ducer rape i a  zero m l e s s  other-  
v i s e  spec i f i ed .  

Upper plenum, 10.5 i n .  above cold l e g  250 i n .  f2.5 p r l d  
cen re r l i ne  er 30' t o  hot  l e g ,  Spool 3, water  
62 i n .  from vesee l  center. Upper 
plenum rep i s  appmximscely 2 i n .  
above Spool 3 rap. 

Acmss steam generator; hot l eg .  2503 i n .  +25. p s id  
S p m l  3. 62 in .  from vesee l  center  vncer 
t o  cold l e g  Spool 7. 231 i n .  from 
vesee l  cen t e r .  Spool 3 cap i a  np- 
proximately 1 8  in .  abovc Spool 7 cap. 

+2.5 paid S t e m  gene ra to r  ouc l e t  t o  pump i n l e t ;  5 0  is. - 
co ld  l e g  S p m l  7. 231 i n .  from ves se l  unrer 
cen te r  co cold l e g  S p m l  10.  141  i n .  
from ves se l  center. 

Pump o u t l e t  r o  p- i n l e r ;  eo ld  l e g  250 p s i ,  5 0  p s id  
s p m l  12 ,  75 i n .  from v e s s e l  cen t e r  
t o  co ld  l e g  S p m l  10 ,  141  in .  from 
a s e e l  Center. SpOOl 1 0  t ap  i s  10  in .  
b e l w  Spool 1 2  tap. 

Pump o u t l e t  t o  pump i n l e t ;  cold l e g  +1CQ i n  25.0 p s id  
Spool 12. 75 in .  from ves se l  center u n t c r  
to eold l e g  S@ol 10. 141 i n .  from 
v e s s e l  center. Spool 10  t ap  i e  10 i n .  
below Spool 12 top (low range). 

Across cold l e g  i n j e c t i o n  po in t .  cold 5100 i n .  5 . 0  p s id  
l e s  S m o l  12. 75 in.  from v e s s e l  ' water " .  . 
cnmrt. ru cvld le. lpul 15,  1 8  in>. 
from ves se l  cencer. 

Cold l e g  Spool 15. 16 in .  from +IW i n .  t 5 . 0  peid 
ves se l  cencer FO i n l e t  annu lus  . water 
9 i n .  belov cold l e g  centeriin:' 
sr 225'. Spool 1 5  top i s  9 i n .  
nbovc i n l e r  annulus tap.  

Cold l e g  Spool 15. 16 in .  from +503 p s i  5500 p s i d  
vasee l  center; t o  stmosphere. 
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neasuremen~ ~ o c a t i o n  and  omm men re'^' 
Inroer Loop (eoncd.1 

~nnge'"'  
nnrn ~ c q u t a i t l - ;  

DeEecror Svsten ~ i g u r e " '  ~eesuremenr cnmcnrrlh' - 

DPU-PRESLL Preseu r i ze r  water  l eve l .  Elevat ion 
d i f f e r e n c e  berveen raps i e  34 in .  
Lower cap i s  3.5 i n .  sbovc 
p r e s s u r i z e r  e x l r .  

+501n .  - +2.5 psid 163.164 Liquid may have bo i l ed  from 
water sense I l ne s .  

DPU-PR-4 P r e s e u r i r e r  top t o  Spool 4. 
e l eva t ion  d i f f e r e n c e  between 
r aps  i s  105 in .  Spool 4 t ap  
i s  55 in .  below p re s su r i ze r  e x i t  

+l,OOO p s i  21,336 ps?d 165,166 

Broken Looe 

OPB-UP-30 Vessel  upper plenum. 10.5 i n .  
obove eold l e g  c e n r e r l i n e  nr 
30- to ho t  l e g  Spool 30, 1 8  in .  
fram veese l  cen t e r .  Upper plenum 
erp i n  2 i n .  nhnvc Spon l  'Ill r a p .  

Cold l e g  S p m l  21, 49 in .  from 
v e s s e l  cen t e r  LO veese l  i n l e t  
~ n n u l u o .  9 i n .  below cold l e g  
ccnce r l i nc  ar 225'. I#t l rL annotule 
rep i s  9 i n .  below Spool 21 t ap .  

Cold l e g  Spool 23. 92 in .  f r w  
vessel ccnter to V ~ R R ~ I - R ~ ~ P  n n l . 1 1 ~  
t h r o a t !  46 i n .  from veese l  cenrer. 

Acmss e n t i r e  sirnulared steam 
gene ra to r  e s e e d l y ;  h a t  l e g  
Spool  30. 1 8  i n .  from vesee l  
cenrer to cold l e g  Spool 36 
lower rap. 242 in .  from v e s s s l  
Center. Spool 30 t ap  i s  19 in .  
b r l v u  S y w l  1 l uv r ,  Lay. 

Across simulated s team gencrnror  
o r i f i c e  assembly: hot  l e g  Spool 32 
uyyvc LOP, 13 1 8 1 .  < L U ~  vesse l  
cenrer ro Spool 36 love r  t o p ,  
242 in .  from v e s s e l  center. 
Spool  32 upper m p  i s  16 i n .  
obove Spool 36 love r  rap. 

+ ~ w  in .  t 5 . 0  p s id  - water 

+so0 p s i  2500 psid 

+500 p s i  2500 psid 

+so0 p s i  2500 ps id  

Aeroao noc r l c  nancmbly; Opool 36 
lower mp.  242 i n .  from veese l  
c e n t e r  along hot  lop, t o  Spool 
3 7 .  202 i o .  Irvu vsaa r l  cattLer 
a long  h o t  l eg .  Spool 37 rap 
A. .nu ru .  vorvu nptnnn un ~~~~~~r 
LOP. 

A C ~ O B B  t u rb ine  flornaecer and 
d r a g  d i sc :  cold l e g  S p m l  37. 
2R2 In. frnm vrasrl  center along 
ho t  leg t o  cold l e g  Spool 38, 
305 i n .  from ves se l  cenrer 
L~IULO~ IIUL leg.  l y w l  >7 rnp 
is 23  in.  above Spool  18 rep.  

+5u in .  - C2.5 ps id  179.180 , 

water 

A C ~ O B B  s i m l a t f d  puop: cold 
l e g  Spool 38,  305 i n .  fram 
v e s s e l  center along ho t  l e g  
ro cold l e g  Spool 40. 365 i n .  
from v e s s c l  c e n t e r  along 
ho r  l eg .  

+l.OOO p s i  5 . 3 3 8  ps id  181.182 

Across elbow l ead ing  to s p m l  
Y P E L T O ~ ~  of pump-oido n o a ~ l e l  
co ld  l e g  Spool 40, 365 in.  
I.... &"," . i G " , l  LL,.LLL "IYIIA 1l"L 

l e g  t o  Spool 42. 415 in .  fmm 
v e s s e l  cenrer a lona  hnc l e a .  Snool 
411 t a n  i r  411 i n .  helow Snnol 42 t a p .  

+2.5 ps id  5 0  in .  - 183,184 Data s cqv i s i r i on  system 
I O L C ~  S ~ L Y ~ U L C - ~  !tear c-0 r r c .  

Vessel  - 
OPV-UP-IANN Upper plenum, 10.5 i n .  d o v e  

co ld  l e g  c e n t e r l i n e  a t  30' 
ro i n l e c  annulus. 9 in .  below 
co ld  l e g  c e n r e r l l n e  ec 225'. 
B l ~ r . o c i v n  diffo.nno. b.nv..n 
r a p s  i s  19 i n .  

I n l e t  annulus co ld  l e g  cenrer- 
l i n e  er 90' t o  9 i n .  below 
co ld  l e g  c e n r e r l i n e  a t  225'. 
E l eva t ion  d i f f e r e n c e  between 
r a p s  i s  9  i n .  

+2O i n .  - +1.0 psid - 
water 

1,,1rr W I I I ~ ~ I Y .  9 111. kl"" 
e o l d  l e g  c e n r e r l i n e  ar 225' 

+20 i n .  - +1.0 P31d 
were* 

~u d w c ~ ~ u u e ~  gay. 26 1 8 1 .  

below cold l e g  c e n r e r l i n e  
st 225'. Elevsrion d i f f e r e n c e  
between raps i s  17 i n .  
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Location and Co-nts'" 

I n l e t  annulus,  9 i n .  below cold 
l e g  c e n r e r l i n e  er 225' to lower 
plenum, 180 in .  below cold l e g  
c e n r e r l i n e  nr 225'. Elevarion 
d i f f e r ence  bitween taps i s  171 i n .  

+15 psid 

Across pnr r  of dovncomer, 26 i n .  
(225') to 55 i n .  (180') below 

108 annrorl ino.  Klov=tion 
d i f f e r ence  berveen raps i s  
29 in .  

t 2 . 5  psid +SO in .  
water 

ACTOSF part  nf clowncomer. 55  i n .  
(180') to 110 in .  (180') below cold 
I?? c e n ~ e r l i n e .  rlruarlon d i f f e r -  
onr? heczr~ep tans 1s 55 i n .  

+I00 i n .  - 
water 

+5.0 ps id  

55 .0  p s id  Acrosa p a r t  of doheomer ,  110 i n  
(180') t o  156 i n .  (225') belov 
cold l e g  cen te r l i ne .  Elevat ion 
d i f f e r ence  between cape i a  
46 i n .  

+I00 i n .  
water 

Atross dovncomer e x i r ,  7 i n  +2O i n .  
water 

+1.0 psid 
above e x i r  t o  10  in .  below e x i t ,  
rape at  156 (225') and 173 in .  
(225') below eold l e g  center- 
l i n e .  Elevat ion d i f f e r ence  he- 

Across por t  of lower plenum, 
173 i n .  (225') t o  180 i n .  
1225') below cold l e s  cenrer- 

+20 in .  - 
water 

k l . 0  p s id  

.-- . 
l i n e .  Elevat ion d i f f e r ence  
between caps is 7 i n .  

Acrosa l ove r  plenum. 166 in .  
(225') t o  191 i n .  (270') 
below cold l e g  centerlme. 
Elevat ion d i f f e r e n c e  berveen 
t aps  i s  25 i n .  

+50 in .  
water  

+2.5 psid 

DPV-LP-UP Lower plenum, 180 in .  below 
cold l e g  c e n r e r l i n e  a t  225' 
ro upper plenum, 10.5 i n .  
above ca ld  l e g  cen re r l i ne  
st 30'. E l eva t ion  d i f f e r ence  
between t a p s  i s  191 in .  

+300 i n .  
wafer 

+I5  peid 

DPU-UP- 3 Vessel  upper plenum. 10.5 i n .  
above cold l e g  cen re r l i ne  
at 30- ro i n r e c r  I m p  hot 
l e g  Spool 3. 62  i n .  from 
v e s s e l  center. Upper plenum 
LOP i s  "2 i n .  above Spool 
3 cap. 

+50 in .  
water  

+2.5 p s id  

Cold l e g  S p m l  21. 49 in .  
f rom v e s s e l  cencer to vesse l  
zn l ec  annulus.  9 i n .  belvu 
eold l e g  c e n r e r l i n e  a t  225'. 
InleL armulvs t ap  i~ 9 in .  
belov Spool 21  tap.  

+5.0 p s id  

~ l q u l n  may nave o u l l r d  ?turn 
sense l i n e s ;  qvee r ionsb le  data .  

207.208 

Vessel  Core 

DPVC-89U-UP Upper segment o f  a c t i v e  core 
region.  89 i n .  below cold l e g  
cen re r l i ne  (315') ro upper 
plenum core rube. 10.5 i n .  
above cold l e g  c e n t e r l i n e  (30'). 
Elevarion d i f f e r ence  between 
taps ie 100 i n .  

+500 in .  
water  

+25 pe id  

In  a c t i v e  core region,  upper 
s e p z n t ,  89 in .  below cald 
l e g  c e n r e r l i n e  (315') to 
106 i n .  below cold l e g  center 
l i n e  (225'). Elevarion d i f f e r ence  
berveen r aps  is 17 in .  

+50 i n .  
water 

+2.5 peid 

A C ~ O B B  c e n t e r  segment of a c t i v e  
core region,  106 i n .  below cold 
l e g  c e n t e r l i n e  (225') t o  122 in .  
below co ld  l e g  cen re r l i ne  (135'). 

+I00 in .  
water  

+5.0 p s id  

Elevat ion d i f f e r e n c e  between 
caps i s  16 in .  
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l4Assurcrmnt 

Vessel  Core (conrd.1 

DPVC-122-lbW0 In  s c r i v e  core region,  l ove r  +lo0 i n .  k5.0 paid 
segmcnr, 122 i n .  below cold l e g  uarer 
c e n t e r l i n e  (135') t o  140 i n .  
be lov  cold l e g  c e n t e r l i n e  
(45'). E l eva t ion  d i f f e r e n c e  be t -  
ME" caps i s  18 in .  

Detector  s a tu rn red  
in t e rmic ren r ly  o t  
5  psid.  

Lower segmcnr of nc r ive  core +I00 in .  +I5 psid 
r eg ion ,  140 i n .  below co ld  l e g  warer 
c c n r c r l i n e  (45.) ro 191 in .  below 
co ld  l e g  c e n t e r l i n e  (270'). 
E l eva t ion  d i f f e r e n c e  between 
t nps  i s  5 1  i n .  

ECC SYSTEM 

TOP t o  borcom of i n t a c t  loop +lo0 in .  +5.0 p s id  
occurnuloror rank. Eleyarion water 

d i f f e r e n c e  between r aps  i s  
117 I n .  

Broken Laqt  . - . . .. . . . 
DPB-ACC-TB Top r o  bocrom of broken loop 250 i n .  - +2.5 peid 

occumularor rank. Elevation YBLOC 

al f tcuence serveen tnps i s  
84 in .  

Sceom Generotor 

DPU-SGSEC Sccmdory s ide , ,  d i f f e r e n t i a l  2100 in .  9 . 0  p s i d  
p re s su re  caps at  45 and 126 water  
I n .  above bottom of  rube 
sheer. Elevat ion d i f f e r ence  
bemeen t aps  i s  81 in .  

Acroes Vsnru r i ,  66 i n .  
dmBLrenm from ateam 
gc j c ro ro r  discharge.  

+so0 in .  +25 paid 
water  

Data a ~ q u i s i t i o n  
system sscvreccd 
intermittently 
p r i o r  t o  c-1 B ~ C .  

Data acquisition syetem range 
may exceed r a t e d  detector range;  
however. t u rb ine  reaponae i n  
l i n e a r  t o  flow rnros y e l l  beyond 
r q r ~ h a n g .  

VOLUUFIRIC FLOW RATE Turbine flo-rer, b i d i r e c t i o n a l .  

3-1". Schedule 160 pipe.  

Hot l e g ,  Spool I ,  18 in .  
from v e s s e l  cen t e r .  

Cold l eg .  S p m l  9 ,  154 in .  
from v e s s e l  cen t e r .  

Cold l e g .  Spool 13. 64 in .  
from ves se l  Center. 

+ l o  - +l.200 6 0 0  gpm 
8Pm 

+lo - +ZOO - 4 0  gpm 
ar" 

Broken Loop 

PTB-21 Cold l e g ,  Spool.21, 58  in .  5 0  - 5 . 2 0 0  +1,200 gpm 
from ves se l  center,  3-1". pipe.  . gpm 

HOL l e g ,  S p m l  30. 25 in .  tram +20 - +1.200 +BW gpm 
v e s s e l  cenrer. 3-1". pipe.  EPm 

Celd l og ,  p p m l  37 .  ?e!, 1- f m m  '30 - 51,??1! 'yn arm 
v e s s e l  cenrer along hot l eg ,  2-1". ?rn 
pipe.  

mre - 
PW-CORE-IN Enrrnnce t o  core, 1.158 in .  below +4 - 5 0 0  3 0 0  gpm 

~"l* leg ~ c l , ~ c l l l , , e ;  . &VU 

ECC Syarom 

FTU-LPIS In  l i n e  l ead ing  trom LYLS for +u.'l> - 27.5 t5.U Wrn 
i n r o c r  loop: 112 in .  l i n e :  8pm 

I n  l i n e  Isndine frnm I.PTS fnr 20.75 - i7.5 i2.0 mm 
b'uiett ~ u u p :  514 111. l u t e .   UP^ 

1n l i n e  i-dierely after i n r e c t  +5 - +60 275 gpm 
loop accumularor; 1 i n .  l i n e .  wm 

DBLB a ~ q ~ i s i t i o .  
8y8tem B B L Y T B C ~ ~  

' from r-70 ro t-75 sec. 

In  l i n e  i -disrely a f t e r  broken 5 5  - 5 0  +35 wm . 
loop accumulator;  1 in'. l i n e .  8Pm 

Prcoour i cc r  

PN-PRIZE Dace inva l id  a f t e r  
f -33 ~ e c o n d s  due to 
BC i n t e r f e r ence .  
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R,",Ia] 
natn .hcoast~lrlnn 

Location and Co-n~s"~  Detector  S v r r m  - --- 
Turbine f loumcrer ,  b id i r ec r ionn l .  

40 in .  below cold l e g  c e n r e r l i n e ,  2 2 . 5  - 250 250 f t . l s f c .  
0.. f r . / s ec .  

40 in .  below cold l e g  cen re r l i ne .  s . 5  - 2 5 0  3 0  f t . l s e c .  
180'. f r . l s e c .  

I 

mmcntvm f lux  reported only 
' 

fo r  -6 ro 42 see, except  
as noted. Drag d i s c  daro 
may e x h i b i t  e ign i f i cnn r  

246 temperature dependence. 
Uee drag d i s c  dnro only 
f o r  short f e n  t r ans i en t  

' reeponse. 
247 

Dereccor sa ru ra red  f o r  
r < 1.5 sec. 

Drag d i s c ,  b id i r ec r ionn l .  K O H E N ~  n u x  

HOC l e g .  Spool 1, 29 in .  from +ZOO - 3 1  500 223.000 
vesee l  center; t o r g e t  s i z e  i bml f t - s ec i  lbmlft-sec2 
0.875 i n .  

Hot l e g .  Spool 5 .  100 in .  from 21 - +2 ,000 +s ,090 , 
vesse l  center; ro rge r  s i r e  lbmltr-sec2 lbmlfr-sec2 
1.0 i n .  

cold leg, spool 10, 131 in. from 5 0 0  - + 1 8  nnn +23 750 
vesee l  center; rn rge r  s i z e  ~bmlft-yeti ~ b m j f r - s e c z  
0.875 i n .  

Cold l e g ,  Spool 13.  54 i n .  from 9 0 0  - 212 B00 +20,700 
ves se l  eencer; t s r g f t  s i z e  lbmlfc-see3 lbmlfr-scc2 
0.875 i n .  

Cold. leg,  S p m l  1 5 ,  1 9  i n .  from COO - 5 4 , 5 0 0  +20.250 
v e s s e l  center; t a r g e t  s i r e  Ibmlfr-sec lbmlfr-see2 
0.815 in.  

Broken Loae 

FDB-21 Cold l eg .  Spool 21. 53 , in .  from 
v e s s e l  cenrer. 3-in. p ipe ;  t a r g e t  
s i z e  0.815 i n .  

251 Dare s cqu ia i r i on  system 
sa tu rn red  irmnedioccly 
a f t e r  5-0 sec. 

Cold l e g .  Spool  23. 9 3  i n .  from 
vees l e  center, upatream of  vessel-  
s i d e  n o r r l e  2-in. pipe;  t a rge t  
s i z e  0.406 i n .  

Hoc l e g .  Spool 30. 21  i d .  from 
ves se l  cenrer, 3-in. p ipe ;  t a r g e t  
s i r e  0.656 i n .  

Cold l eg .  Spool 37, 284 in .  from 
ves se l  cenrer along h o t  l e g ,  steam 
gene ra to r  o u t l e t  v e r r i c a l  p ipe ,  
2-in. p ipe ;  t n r g e r  s i r e  0.406 in .  

Cold l eg .  Spool 42, 416 i n .  from 
ves se l  cenrer along hot  l e g ,  vperrr 
of pump-side nozzle.  downstream 
o f  i n j e c t i o n  p o i n t ,  2-in. pipe;  
r e rge r  s i r e  0.406 i n .  

I n  core flow mixer box. 150 in .  +200 - +50 +900 
below cold l e g  cen re r l i ne ;  t a r g e t  ibmlfr-;cq i bml f t - ecc2  
s i r e  1.0 i n .  . 

256,251 Figure 256 i s  Ion8 Cerm p l o t  
(-25 - +200 scc); d e t e c t o r  
ovcrraneed f o r  r<O aec. 

0 . 1 - w  0 - 1 0  
lbmlt t '  Ibml f t q  

Hot l eg .  Spool 1. 24 in .  from 
veese l  center, v e r t i c a l .  

Hot l e g ,  Spool 1 ,  26 in .  from 
ves se l  cenrer, h o r i r a n r s l .  

m r  l e g ,  S p w l  5 ,  96 i n .  from 
ves se l  c e n t e r ,  v e r t i c a l .  

Cold l e g ,  Spool  10. 1 4 1  in .  fmm 
vesse l  eenrfr,  v e r r i c s l .  

co ld  leg.  spoo l  13. 59 in .  fmm 
v e s s e l  eenrcr, v e r r i e o l .  

co ld  l e g ,  Spool  15. 20 in .  from 
ves se l  cenrer, h n r l m n r a l .  

Cold leg.  Spool 15. 23 in .  from 
w s r - 1  renrpr;  v p r r l r n l .  

n.1 - w o - log 
Ibmlfc' I bml f t  

Cold l e g ,  S p m l  21, 49 in .  from 

Broken Loop 

CB-21VR 
v e s s e l  center, v e r t i c n l .  

cou log.  spnnl 71,  92 i n .  from 
ves se l  c e n t e r ,  v e r r i c e l .  



TABLE V (contd.) 

~ a n g e ' "  
natn t r n l l t s ~ c t n ~  

Measurement Loearion and commcnrslel Detector  Svcrelr  inure[^] nrssurement ~ n r o * e n L l ' ~ '  

Broken  loo^ (coned. 1 

Hot l e g .  Spool 30, I 8  i n .  from 
v e s s e l  cenrer, v e r t i c a l .  

GB-42VR Cold l eg .  Spool 42, 415 i n .  from 
ves se l  cenrer along hoc l e g ,  v e r t i c a l  

ye96el 0 . 1 - 1 0 0  0 - 1 0  
l b r n l f ~ 3  Ibm/frq 

GV-COR- 1SOHZ Core f low mixer box, 152 i n .  below 
cold k g  c e n t e r l i n e ,  ho r i ron rn l .  
0-180'. 

CV-161/192D Lower plenum. 161  i n .  below cold 
l e g  c e n t e r l i n e  (270') to 192 in .  
below cold l e g  c e n r e r l i n c  (90'). 
31 It,. ~ ~ L L L L ~ ~ ,  3 f . t  18%. dldgmndl 

GVLP-165HZ Upper p o r t  of l ove r  plenum. 165 i n .  
below co ld  l e g  c e n t e r l i n e ,  1.724 
in .  below douneomer e x i t ,  h o r l r o n r o l .  
0-1RIl'. 

GVLP-172W Lower plenum. 172 in .  below cold l e g  
c e n t e r l i n e .  8.729 i n .  below douncomer 
e x i t .  h o r i z o n t a l ,  9'2-270'. 

r l c r a u ~ l r c ,  

CU-PRIZE Surge l i n e .  0 . 1 - 1 0 0  . 0 - 1 0  
1bm/fr3 Ibm/frq 

MASS FUW RATE Hose f l o v  ra re  obtained by combining Range f o r  maas f l w  i s  
dens i ry  (gn- s t r enuor ion  rechnique)  determined from range of 
w i t h  volvmsrris flow rare ( ru rb ino  i n d i v i d m l  dc rec ro ra  used 
f l o m r r * r )  o r  mowncum f l u x  (drag- i n  eolculnrion.  
d i s c ) .  

Hnss f l w  rate reported 
only f o r  -6 t o  42 sec. 
riCryL as ! b l e d ;  see 
co-nrs on ind iv idua l  
de t ec to r s .  

InLBCr LOOP 

Hot l e g .  Spool 1 PDU-1. CU-1VR 
FN- I .  CU-IVR 

Hor l eg .  Spool 5. 

Cold l eg .  Spool 9. 

Cold l ag .  Spool 10. 

hntml 1, ,,; fitmn.tt?L !in 

mu-lo. cu-love 

FDB-23, CB-23VR Cold l e g .  Spool 23. 

FDB-30, GB-3OYR Hor l eg .  Spool 30. 
FTB-30. GB-30VR 

FDB-42, GB-42 VR Cold l e g .  Spool 42. 

lung term (-24 ro 200 
E O S )  p l o t s .  

291,292 FDV-CORE-IN, Entroncc to  car: 
cv con i iol la  

FTV-CORE-IN. Entrance ro core. 
CV-COR-1SOW 

PRFSSIIRI7.ER 

nu-PRIZE. CU-PRIZE Pres su r i ze r  su rge  l i n e .  

COKE ClIA8nCTERTSTTCS 

PWCOD T - )  rnrn ~ n v r .  

PImCOR T-2 Core Power. 

VOLTCOR T Core Voltage. 

MiPCOR T Core Currenc. 

PUMP CHARACTERISTICS . 

PUWU-mRQ P q  torque. 

PUHPU-RPH Pmp epeed. 

0 - 500 in-lb.  302,303 

0 - 3.600 rpm 304,305 

(81  Statements  er t he  beginning o f  a measurement category r ega rd ing  locn r ion  and co-nrs, range,  and f i g u r e  apply t o  a l l  subsequent meosuremenrs 
v i ch in  t he  given camgory un le s s  s p e c i f i e d  o rhe rv i se .  

[ b l  Derecrors  which were sub jec t ed  ro overrange condlr ions du r ing  po r t i ons  of t he  r e s t  were capable of withstanding these condir ione u i rhour  change 
i n  ope ra t ing  or  m e a e ~ r i n g  e h n r o c r e r i s r i c s  when rhc phys i ca l  cond i t i ons  were again within t hc  d e t e c t o r  range. 
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Fip,. 7 F lu id  tempcratrlre. i n  3ntac.t 1.oop 'hot ley. ( R R l ! - 2 ) ,  from -24 t o  200 
seconds. 
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300. 

- 10 .0  - 5 . 0  0 . 0  5 . 0  10.0 5 . 0  20 .0  25 .0  30.0  35 .0  40 .0  45.0  

TIME AFTER RUPTURE (SECI 

Fig. 8 Pluid temperature  i n  i n t a c t  loop hot  l p g  (PR1!-2), from -6 t o . 4 2  
seconds. 



0 .  

-25.  0 .  2 s .  so. 75. loo.  12s.  150. 115. aoo.  
T I W  4FTCR RUPTUnC l S C C l  

Fi2.  9 F l u i d  t e n p e r a t u r e  i n  i n t a c t  loop cclld I.(.,.: !TFr!-10, RRIT-14A, TPU- 
I . f i R ) ,  from -24 t o  200 seconds.  

-10.0  - 5 . 0  0 . 0  5 . 0  10.0  I .  20 .0  25.0 30 .0  35.0  r 0 . 0  45.0 

T I M E  AFTER RUPTURE ISEC) 

Fig.  1 0  Flu id  temperatrlre i n  i n t a c t  loop  cold 1 . e ~  (TFTJ-10, RRU-~~A,TF~J- , 

14R), from -6 t o  42 seconds.  



100. 

- 25 .  0 .  25 .  50 .  75 .  100. 125. 150. 175. 200 

TIME AFTER RUPTURE tSEC1 , 

Pig.  11 F l u i d  t empera tu re  i n '  hrnk.en l oop ,  v e s s e l  s j d e  (TFR-20, TPR-23) ; 
from -24 t o  200 seconds .  

200. 

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0  15.0  20 .0  25 .0  30.0 35 .0 .  YO.0 v5.0  

TIME AFTER RUPTURE I S K C )  

F i g ,  1 2  F l u i d  t empera tu re  i n  hroken loop ,  vesse l .  sfde  ( T R - 2 0 ,  TPR-231, 
- .  

from -6 t o  42 seconds .  



100. 

-25 .  0 .  25 .  50 .  75. 100. 125. 1110. 175. 200. 

T IMF AFTCR RI.IPT(IRF. 14Er 1 

F i n .  1 3  F l u i d  t e m p e r a t u r e  i n  h roken  loop ,  pump side (TFR-30, TF3-42), 
from -24 t o  200 seconds. 

eoo. 

100. 

-10 .0  - 5 . 0  0 .0  5 . 0  10.0 1.5.0 20 .0  25 .0  30 .0  35.0  '40.0 U5.0 

T I M E  AFTER RUPTURE ( S E C )  

- 
Fie. 1.4 F l u i d  t empera t i t r e  i n  broken l o o n ,  pump s i d e  ('rVJ3-30, TVR-42), 
from -6 t o  4 2  seconds .  
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Fig. 15  F l u i d  temperature  i n  downcomer annulus  (TFV-ANN-CIA, TFV-ANN-35A, 
TFV-ANN-70A), from -24 t o  200 seconds. 

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  1 0 . 0  1 5 . 0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  UO.0 b 5 . 0  

TIME AFTER RUPTURE ISEC) 

Fig.  16 . F l u i d  temperature  i n  downcomer annulus  (TFV-ANN-4A, TFV-ANN-35A, 
TFV-ANN-70A), from -6 t o  42 seconds. 



-25. 0. 25. SO. 75. 100. 125. 150. 175. 200 

T I R E  4 fTER RUPTURE l S E C l  

F ~ . E .  17  F l u i d  t e m p e r a t u r e  i n  do~..mcomer a n n ~ l l u s  (TFV-APPJ-115A, TFV-ANN- 
156A),  from -24 t o  200 seconds.  

200. 

-10.0 s o  0.0 s o  0 0  1 . 0  20.0 2S.0 30.0 35.0 uO.0 uS.0 

TIME AFTER RUPTURE ( S E C I  

Fig .  18 F l u i d  t e m p e r a t u r e  i n  downcomer annullrs  (TFV-A???1-115A, WIT-ANN- 
lShA), from -6 t o  42 seconds .  



100. 

-Z5. 0 .  25. SO. 75. 100. I 2.5 . 140. 175. 200. 

T I M E  AFTER RUPTURE ( S E C I  

Fig. 1 9  Fluid t empera  titre i n  do.c.;incomr?r a n n u l u s  (TFB-A?F?-4M, TFV-A?JW-lSM) , 
f rom -24 t o  200 seconds .  

250. 
-10.0  -5 .0  0 . 0  5 .0  10.0 5 .  20.0  25.0  30.0  35.0 '80.0 '49.0 

T I M E  AFTER RUPTURE ISECI [ 

Fig. 20 F l u i d  t e m p e r a t u r e  i n  downcomer a n n u l u s  (TPT?-A?FJ-4Y, TFV-A.VN-IS?!), 
f r o m  -6 t o  42 s e c o n d s .  
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200. 

-z5.  0 .  8 5 .  3u . 79.. r o o .  I C ~ .  1 5 0 .  175. aoo.  
TIME AFTER RUPTURE (SECI  

F ~ E .  2 1  F l u i d  tempernt t~re  i n  upper plenum (TFV-IV+13), from -24 t o  200 
seconds. 

525.  0 
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I. 

moo. 

Y75. 

-10 .0  -6 .0  0.0 5 . 0  10.0  0 20.0  25.0  30.0  35.0 90.0  'l5.0 

TIWE AFTER RUPTURE (SEC) 

Fiq .  23. F l u i d  temperatrlre. i n  upper  plenilm (TFV-ITP+13), from -6 t o  4 2  
sec0nd.s. 
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200. 

-25 .  0 .  25 .  50 .  75 .  100. 125. 150. 175. 200. 

TIME AFTER RUPTURE ISECI 

FS?. 2 3  F1.1.1id t c m p e r a t t ~ r e  tn lower plenum (TW-1,P-7.5, TFV-1.P-14.5, 
rFV-T,P-27.5), f r o p  -24 t o  200 seconds. 

300. 

- 10 .0  - 5 . 0  0 . 0  5 . 0  10.0  15.0 20 .0  25.0  30 .0  35 .0  40.0  45.0  

TIME AFTER RUPTURE ISEC) 

F ~ E .  24 F l r ~ i d  t empera tu re  3.n lower plenum (VV-!,P-7.5, TN-1,P-14.5, 
TN-LP-27.5), from -6 t o  42 seconds .  



200. 

-25 .  0 .  25 .  50 .  75. 100. 125. 150. 175. 200. 

TIME AFTER RllPTllRE lShCl 

Fig .  25 F1.uj.d temperature i n  core i n l e t  (TFV-CORE-IN),  from -24 to  200 
seconds. 

BOO. 

300. 

- 10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  30 .0  35.0  Y0.0 Y5.0 

TIME AFTER RUPTURE tSEC1 

Fig .  26 Fluid temperature i n  core i n l e t  (TI:U-CORII-T:.I), from -6 t o  42  
seconds. 
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Fig. 27 Fluid temperature in core, Grid Spacer 5 (TFG-5CD-45), from -24 
to 200 seconds. 

- 1 0 . 0  - 5 .  U . 0  5 .  i O . 0  I .  e O . 0  C 5 . 0  J0.0 1 6 . 0  VO.0 u6.0  

TIME AFTER RUPTURE ISECI  

. Fig. 28 Fluid temperature in core, Grid Spacer 5 (TFG-5CD-45), from -6 
to 42 seconds. 
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200. 

-25. 0 .  2 5 .  5u.  '15. I O U .  12s. 100. 178. eoo. 

TIME AFTER RUPTURE I S S C )  

Firr,. 29 F lu id  temperature  i n  co re ,  Grid Spacer 6 (TFC-6AR-45, TFG-6DE- 
445, TFG-6DE-67), from -24 t o  200 seconds. 

'boo. 

300. 

-10.0  s o  0 . 0  5 . 0  10 .0  1 . 0  20.0 25 .0  30.0 35.0  'b0.0 US.0 

TIME AFTER RUPTURE (SEC) 

Fig. 30 F lu id  t e m p e r a t ~ . ~ r e  i n  core ,  Grid Spacer 6 (TFG-6~n-45, TFG-.~T)E- 
45, TFG-6DE-679, from -6 t o  42 seconds. 



250. 

-25.  0 .  25.  50.  75.  100. 125. 150. 175. 200 

T I M E  AFTER RUPTURE I S E C I  ' 

Fig. 31. Flr~id temperature in core, Grid Spacer 8 (TFG-8CD-45), from -24 
to 200 seconds. 

'800. 

-10.0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20.0  25 .0  30.0 35.0 '40.0 $5.0 

T I M E  AFTER RUPTURE I S E C I  . 

Fic. 32.Fl.uid temperature in core, Grid Spacer 8. (TFG-~CD-45), from -6 
to 42 seconds. 



BOO. 

- 2 5 .  0 .  2 5 .  , 5 0 .  7 5 .  100.  125. 150. 175.  2 0 0 .  

TIME 4FTER RUPTURE I S L C I  

Fig .  33 F1ui.d temperature  i n  core ,  Grid Spacer 10  (TFC-10CD-45, TFG- . 
10DR-67, TFC-1OEP-h5, TFC-IOGH-45), from -24 t o  200 seconds. 
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300.  I 
- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 1 5 . 0  2 0 . 0  25 .0  3 0 . 0  3 5 . 0  4 0 . 0  4 5 . 0  

TIME AFTER RUPTURE I S E C I  

F ~ R .  34 Fluid temneraturc  i n  core ,  (':rid' Spacer 10 (TFC-lnCD-45, TFG- 
10PE-67, TFG-1QEF-115, TFG-10GH-45), from -6 t o  42 seconds. 



Y25. 

- 2 5 .  0 .  2 5 .  5 0 .  7 5 .  100. 125. 150: 175. 2 0 0 .  

T I M E  AFTER RUPTURE LSECl 

Fig. 35 Fluid temperature in steam generator (TFlJ-SGFIJ, TFU-SCSD) , from' 
-24 to 200 seconds. ' 
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Y25. 

- 1 0 . 0  -b.O 0 . 0  5 . 0  10 .0  0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  YO:O '45.0 

T I M E  AFTER RUPTURE LSECl 

Fiq. 36 Fluid temperature in steam eeneltator (TFIJ-SCS?, TFU-SCST)), from 
-6 to 42 seconds. . . 



400. 

-P* n .  2s. sn 75.  ~ n n  I P S .  1 5 0 .  1 7 5 .  aoo . 
T l M E  AFTER RUPTURE ( S E C I  

Fig. 37 Fluid temperature in pressurizer surge line (TFU-PRIZE), from 
-24 to 200 seconds. 

400. 

- 1 u . 0  - 3 . 0  U . U  5 . u  10 .0  15.0 20.0  25.0 30.0 35 .0  40.0 45 .0  

T l M E  AFTER RUPTURE ( 2 . c ~ )  

Fig. 38 Fluid temperatiire in nressurizer surEe line. (TFIJ-PRIZE), from 
-6 to 42 seconds. 



- 2 5 .  0 .  25 .  . 5 0 .  7 5 .  100.  125 .  150 .  175 .  2 0 0 .  

TIME AFTER RUPTURE I S E C )  

F I R .  39 F1ui.d t e m p e r a t u r e  i n  p r e s s u r e  s u p p r e s s i . o n  t a n k  (TF-PSS-33, TF- 
PSS-130) ,  f rom -24 t o  2 0 0  s e c o n d s .  

SO. 

- 1 0 . 0  - 0  0 . 0  5 . 0  1 0 . 0  0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  4 0 . 0  YS.0 

TIME AFTER RUPTURE ISEC)  

F i b .  40 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 e s u p p r e s s i o n  t a n k  (TF-PSS-33, TF- 
PSS-130) ,  from -6  t o  4 2  s e c o n d s .  



2 roo .  
a 

WE. 4 1  Material .  temperature i n . i n t a c t  loop ( W T - 1 ~ 1 6 ,  TM!-15R16, TNU- 
1 5 ~ 1 6 ) ,  from -24 to 200  seconrls. 

eoo. 
- 1 0 . 0  -J.O 0 . 0  5 . 0  10.0 15.0  20 .0  25 .0  30 .0  35.0  40 .0  45.0  

TIME AFTER RUPTURE t S E C l  

F i p .  4 2  !?aterial  temperature i n  i n t ac , t  l o o ?  '( 'Fli~-lT1.6, TFn1-15J3l6, TNJ- 
1 5 T 1 6 ) ,  from -6 t o  42 seconds. 
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v i . ~ .  43 Faterial temperature in broken loop (WR-20R16, TMR-30T16), from 
-26 to 200 seconds. 
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- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  1 0 . 0  0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  YO.0 Y5.0 

TIME AFTER RUPTURE ISEC) 

F ~ R .  44 ?!aterial temneratbre in broken loop (TP.I~-20?16, TMR-30T1.6), from 
-6 to 42 seconds. . 
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- 25 .  0 .  25. 50 .  75,  100. 185, 150, 175 ZOO, 
TIME AFTER RUPTURE l S E C l  

Pip. 45  Material. temperature In vesse l  f i l l e r  ( W - P T - 4 ~ ,  TFN-PI-USA), 
from -24 t o  200 seconds. 

250. 

-10.0 -5 .0  0 . 0  5 . 0  10.0 15.0 20 .0  21.0 30.0 35.0 YO.0 Y5.0 

T I M E  AFTER RUPTURE I S E C I  

Pi:. 46 Platerial teyperatrrre i n  vesse l  f i l l e r  (TMV-FI-4?4, 'I'FIV-FI-1151\), 
from -6 to  42  seconds. 
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300 .  

200 .  

- 2 5 .  0 .  2 5 .  5 0 .  75 .  100. 125. 150. 175. 2 0 0 .  

TIME AFTER RUPTURE ISECI 

F i g .  47 M a t e r i a l  t e m p e r a t u r e  i n  v e s s e l  f i l l e r  i n s u l a t o r  (TIV-FO-35A, TIV- 
FO-7012, TIV-PO-lI.SA), from -24 t o  200 seconds .  
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350. 

- 1 0 . 0  - 5 . 0  0 . 0  ' 5 . 0  10 .0  15 .0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  qO.0 W5.0 

TlfiE AFTER RUPTURE ISECJ 

~ i ~ .  48 H a t e r i a l  t e m p e r a t u r e  i n  vessel f i l . 1 ~  i .nsr l la tor  (TTV-FO-3512, :TTV- 
FO-70A, TIll-Fn-l15A), from -6 t o  4 2  seconds .  
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-zs . n .  ?S . so. 1 5 .  1 0 0 .  IPS. ISQ.  170. aoo .  

I l R L  A F l t H  WUPIUHE (SECJ 

F i g .  49 Core heater temperature, Rod D-4 ('I'll-n4-1.4, Tl.I-J>4-29), from -24 
t o  200 seconds. 

5 0 0 .  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  1 0 . 0  1 . 0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  Q 0 . 0  Q5 .0  

TIME AFTER RUPTURE ISEC) . 

Fip,. 50 Core heater temperature, Rod D-4 (TI!-n4-14, TI{-D4-29)-, from -6 
t o  42 seconds. 



250 

-25. 0 .  9 5 .  50.  75. 100. 125. 150. 175. 200 

. T I M E  AFTER RUPTURE I S E C )  

 pi.^. 51. Core h e a t e r  temperature ,  P.od D-5 !TI!-05-09, ' TJI-n.5-29, T!?-05-39), 
from -24 t o  200 seconds. 

T I M E  AFTER RUPTURE ( S E C I  

F i r .  52 Core h c n t e r  tcmmpetnt~ite, n.od n-5 (TH-D5-09, Tlr-~5-29, T14-n5-39), 
from -6 t o  42 seconds. 



250. 

-25 .  0 .  2 5 .  50.  75 .  100. 125. 150. 175. 200. 

TlME AFTER RUPTURC ISECI 

V i q .  53 C n r e  h e a t e r  t c m n e r a t u r e ,  r?od E-4 (TH-F4-23, Trl-E4-27), f r o m  -24 
t o  200 s e c o n d s .  

750. 

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 5 0  2 0 . 0  5 . 0  30.0  35 .0  UO.0 '45.0 

TlME AFTER RUPTURE ISECI ' 

Fir?. 54 C n r e  heater t e m p e r a t u r e ,  pad P-4 (TH-F4-23, ~ ~ - ~ h - 2 7 ) ,  f r o m  -6 
t o  4 2  seconds. 



250. 

25 .  5 0 .  75 .  100. 125. 150. 175. -25 .  0 .  200 

TIflE AFTER RUPTURE ISECl 

F ~ E .  55 Core h e a t e r  t empera t t i r e ,  Rod F-5 (TH-ES-23, 77H-E5-25), from -24 
t o  200 seconds .  

750. 

- 10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15 .0 .  2 0 . 0  25 .0  30.0  3 5 . 0  YO.0 Y5.0 

TIME AFTER RUPTURE ISECI 

Fig. 56 Core h e a t e r  t e r n p e r a t r ~ r e ,  Rod E-5 (TH-ES-21, TH-E5-25), from -6 
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TIME AFTER RUPTURE ISECI  

F ~ R .  57 Core h e a t e r  t e m p e r z t u r e ,  Rod A-4 (TH-A4-O?), from -24 t o  200 
seconds. 
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Fip,. 58 Core h e a t e r  t e m p e r a t u r e ,  Rod A-4 (TI!-Alt-09), from -6 t o  42 
seconds ; 
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F i g .  59 Core h e a t e r  tenperature ,  R.od A-5 (TH-A5-29, TH-1\5-45), from -24 
t o  200 seconds.  
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F i g .  60 Core h e a t e r  temperature, R.od A-5 (TH-A5-29, TH-A5-45), .from -6 
t o  A 2  seconds.  
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Fig. 61 Core heater temperature, Pod R-3 (TH-R3-32), from -24 to 200 
seconds. 
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Fig. 62 Core heater temperature, Rod R-3 (TJI-R3-32), from -6 to 42 
seconds. 
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Fig. 63 Core heater.temperature, R.od l3-5 (TF-R5-33, TH-~5-38); from -24 
to 200 seconds. 
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Fie. 64 Core hea6er temperature, Rod R-5 (TH-R5-33, TII-US-38), from -6 
to 42 seconds. 
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Fig. 65 Core  h e a t e r  t e m p e r a t u r e ,  Rod n-6 (TIT-R6-29), from -24 t o  200 
seconds. 
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Fig .  66 Core' h e n t e r  t e m p e r a t u r e ,  Rod R-h (TU-R6-29), . from -6 t o  42 seconds.  
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T l M E  AFTER RUPTURE t S E C )  

F i g .  67 Core h e a t e r  temperature ,  Rnd C-2 (TH-C2-38), from -24 t o  200 
seconds. 
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Fig.  68 Core h e a t e r  temperature ,  Rod C-2 (T!I-C2-38), from -6 t o  42 
seconds. 



eso . 
- 2 s .  0 .  2 s .  so. 7 s .  L O O .  1 2 s .  110. 175. 2nn 

TIHL AITLR RUPTLJRC ISCCI 

Fig. 69 Core heater temperature, Rod C-3 ( ~ ~ 4 3 - 2 8 ,  TH-~3-60), from -24 
,to 200 seconds. 
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Fig. 70 Core heater temperature, Rod C-3 (TH-C3-28, TH-C3-60), from -6 
to 42 secnnds. 
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Fis. 7 1  Core h e a t e r  t emperd ture ,  Rod C-4 (TH-C4-531, from -24 t o  200 
seconds .  
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Fir. 73. Core h e a t e r  temperature , ,Rod C-4 (TV-C4.-53), from -6 t o  42 
seconds. 
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T l H C  APTER RUPTURC (SCCI - 
Fig. 73 Core heater temperature, Rod C-5 (~~-C5-28), from -24 to 200 
seconds. 

- 10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  30.0  35.0  40 .0  45.0  
T I M E  AFTER RUPTURE I S E C I  

Fi?. 74 Core.heater tenperature, Rod C-5 (TH-C5-28), from -6 to 42 
seconds. 
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Fig. 75 Core h e a t e r  temperature ,  Rod C-6 (TH-C6-53), from -24 t o  200 
seconds. 
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Fig. 76 Core h e a t e r  temperature ,  Rod C-6 (TIT-C6-53), from -6 t o  4 2  
seconds. 
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Fig. 77 Core heater temperature, Rod C-7 (TH-C7-07, TH-C7-15), from -24 
to 200 seconds. 
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Fig. 78 Core heater temperature, Rod C-7 (T1I-C7-07, TH-C7-15), from -6 
to 42 seconds. 
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Fig. 79 Core heater temperature, Rod TI-1 (TH-~1-21), from -24 to 200 
seconds. 
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Fig. 80 Core heater temperatilre, Rod D-1 (TH-Dl-21), from -6 to 42 
seconds. 
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Fit. 81 Core heater temperatiire, Rod D-2 (TH-D2-14, TIT-n2-GI), from -24 
to 200 seconds. 

Fig. 82 Core heater temperature, Rod D-2 (T!!-n2-14, TH-n2-61), from -6 
to 42 seconds. 
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Fiz .  83 C o r e  h e a t e r  t e m p e r a t u r e ,  Rod D-3 (TH-93-29, TH-D3-39.), f r o m  -24 
t o  200 seconds. 

Fig .  
to 42 
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Fie .  85 Core h e a t e r  t e m p e r a t u r e ,  Rod n-6 (TI!-n6-1.4), from -24 t o  200 
seconds. 

. F i g .  86 Core h e a t e r  t e m p e r a t u r e ,  Rod n-6 (TH-D6-14), from -6 t o  4 2  
seconds .  
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Fig.  87 Core h e a t e r  temperature,  Rod n-7 (T14-D7-20), from -24 t o  200 
seconds. 

TlUE AFTER RUPTURE ISEC) 

Fig .  88 Care h e a t e r  temperature,  Rod 0-7' (TJI-D7-20), from -6 t o  42 
seconds. 
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F i g .  83 C o r e , h e a t e r  temperature ,  Rod n-8 (TH-D8-57), from -24 t o  200 
seconds. 

450. 

- 10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25.0  3 0 . 0  35.0  40.0  45.0  

TIME AFTER RUPTURE ISECI 

Wg. 90 Core h e a t e r  temperature ,  Rod n-8 1 1 - 8 - 5 7 ) ,  from -6 t o  4 2  
seconds. 
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Fir. 91 Core heater temneratcre, Pod E-1 (Vl-El-33), from -24 to 200 
seconds. 

TIME AFTER RUPTURE ISECl  

Fiz .  92 Core.heater temperature, Rod E-1 (TIT-R1-33), from -6 to 42 
seconds. 
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T I M E  AFTER RUPTURE I S E C I  

Fiq. 9 3  C o r e  h e a t e r  t e m p e r a t u r e ,  Rod E-2 (TI?-E2-20, TI?-E2-33), f rom -24 
t o  200 seconds. 
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Fig. 94 Core h e a t e r  t e m p e r a t u r e ,  ?..od F-2 (TH-J?2-20, TI?-E2-33), f rom -6 
t o  4 2  seconds. 
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Fia .  95 Cnre hegter t e m p e r a t u r e ,  Rod E-3 !T!1-P3-05, TIGE~-20,. T,.l-R3-24), 
frcn -24 t o  200 spconds. 
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TIME AFTER RUPTURE ISECI 

Fip, 96 Core  h e a t e r  t e m p e r a t u r e ,  Rod'E-3 (TH-E3-05, TH-E3-20, TH-E3-24), 
f rom -6 t o  42  seconds. 
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P i g .  97 Core h e a t e r  t e m p e r a t u r e ,  Rod E-6 (Ti{.-E6-08, T.H-Eh-28, '$71-Eh-37), 
f rom -24 t o  200 seconds .  
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F ~ R .  98 Core. h e a t e r  t e m p e r a t u r e ,  P.od E-6 (TTI-E6-98, TH-E6-28, TH-E6-37), 
from -6 t o  42 seconds .  



T I M E  AFTER RUPTURE ( S E C )  

FIR.  99 C o r e  h e a t e r  t e m p e r a t t i r e ,  Rod E-7 (TH-E7-44), f r o m  -24 t o  200 
seconds.  
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Fig. 100 C o r e  h e a t e r  t e m p e r a t u r e ,  Rod E-7 (TH-E7-44), f r o m  -6 t o  43. 
seconds.  
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Fig.  101 Core heater temperature, Rod E-8 (TR-E8-14, 
from -24 to '200 seconds. 
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F i y .  103. ,Core heater temperature, Rod F-8 (TH-E8-14, TH-E8-29, TH-E8-45), 
from -6 to h2 seconds. 
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F ~ R .  103 Core h e a t e r  t empera tu re ,  Rod F-2 (TI!-F2-07, TH-F2-25), from - 2 4 '  
t o  200 seconds.  
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T I M E  AFTER RUPTURE I S E C )  

F ~ E .  104 Core h e a t e r  t empera tu re ,  Rod F-2 (TIT-F2-07, TIT-F2-25), from -6 
t o  42 seconds.  



Fig .  105 Core h e a t e r  temperature ,  P.od P-3 (TI-I-F~-O~, TH-F3-22, TH-F3-25), 
from -24 t o  200 secbnas.  
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Fig.  106 Core h e a t e r  temperature ,  Rod F-3 (TH-P3-06, T11-F3-22, TH-F3-25), 
from -6 t o  42 seconds. 



TIME AFTER RUPTURE ISECI  

F i g .  107 Core  h e a t e r  t e m p e r a t u r e ,  Rod F-4 (TGF4-14,  T!l-F4-29, TM-~4-44) ,  
f rom -24 t o  200 s e c o n d s .  
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TIME AFTER RUPTURE ISEC) 

F ~ R .  108 C o r e  h e a t e r  tPmpera t l i r e ,  Rod F-4 (T!q-F4-14, TH-P4-29, TH-F4-44), 
f rom -6 t o  42  s e c o n d s ,  



Fig.  109 Core h e a t e r  temperature, ,  Rod "-5 (TIT-F5-20, Tt1-F5-26, TH-F5-33, 
TH-F5-54), from -24 t o  2nn seconds. 
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T I R E  AFTER RUPTURE I S E C )  

' ~ i ~ .  110 Core h e a t e r  temperature ,  Rod F-5 (Tll-F5-20, TH-F5-26, Tt1-F5-33, 
TH-F5-54), from -6 t o  42 seconds. 
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T I M E  AFTER RUPTURE I S E C )  

Fig.. 11.2 Core heater temperature, R.od F-6 (7111-F6-09, TH.-F6-28), from 
-24 to 200 seconds. 
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Fig. 112 Core heater temperature, Rod F-6 (TH-F6-09, TH-~6-28), from 
-6 to 42 seconds. 
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Pig .  1 1 3  Core h e a t e r  t e m p e r a t u r e ,  Rod F-7 (TN-F7-39), from -24 t o  200 
seconds .  
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Fig. 114 Core h e a t e r  t empera tu re ,  Rod P-7 (TIT-F7-39), from -6 t o  42 
seconds .  
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Fig. 115 Core h e a t e r  temperature,  Rod C-3 (TH-G.3-13), from -24 t o  200 
seconds.  
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F i g .  116 Core h e a t e r  temperature, Rod C-3 (TH-~3-13), from -6 t o  42 
seconds.. 
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Fip,. 117 Core heater temperature, Rod G-4 (TH-C4-29, TP-G4-73, TI{-G4-38), 
from -24 to 200 seconds. 
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Fik. 11.8 Core heater temperature, Rod C-4 (TH-G4-29, TH-~4-33,- TH-~4-38), 
'from -6 to 42 seconds. 
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F ~ R .  119 Core heater temperature, Rod G-5 (TH-G5-14, TH-~5-24) ,  from -24 
t o  200 seconds. 
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TIME AFTER RUPTURE I S E C )  

F i g .  120 Core heater temperature, Rod C-5 (TIT-G5-14, TH-C5-24), from -6 
t o  42 seconds. 



Fig. 121 Core heater temperature, Sod C-6 (TH-G6-33),  from -24 t o  200 
seconds. 
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Fig. 122 Core henter temperature, Rod G-6 (TlGC6.-33) ,  from - 6  to  42 
seconds. 
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T I M E  AFTER RUPTURE (SECI 

Fig.  1 2 3  Core h e a t e r  t empera tu re ,  Rod 11-5 (TH-115-32), from -24 t o  200 
seconds.  
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Fip,. 124 Core h e a t e r  temperat r i re ,  Rod H-5 (TH-H.5-32), from -6 t o  42 
seconds .  



~ i g .  125  Pressure i n  i n t a c t  loop ,  Spool 1 3  (Pu-131, from -24 t o  200 
s ecnnd s . 
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Fi8 .  126 Presstire i n  intact loon ,  Spool. 3.3 (PU-13), from -6 t o  42 
seconds.  



Fip,. 127  P r e s s u r e  i n  broken l o o p ,  S p o o l  23'  (PR-23), from. -24 t o  200 
s e c o n d s .  x 
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Fig. 1 2 8  P r e s s u r e  i n  b r ~ k e n  l o o p ,  S p o o l  23 (PR-23), from -6  t o  42  
s e c o n d s  . 
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Fig. 129 P r e s s u r e  i n  broken loon ,  n e a r  hreak (PR-37, P3-42), from -24 
t o  200 seconds.  
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Fig.. 1.30 Press t i r e  i n  broken loon ,  n e a r  h r e a k  (PR-37, Pn-421, from -6 t o  
42 seconds .  
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F ~ E .  1.71 P r e s s u r e  i n  htol<en I.oop, pump-slde n o z z l e  (PR-FPJI.), from -24 t o  
200 seconds .' 

P i g .  1.33. P r e s s u r e  i n  broken I.oop, plimp-side n o z z l e  (PR-HN~)  , from -6 t o  
42  seconds .  
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Fig. 133 Pressure in hroken loop, vessel-side nozzle (PB-CN1, PR-CN2), 
from -24 to 200 seconds. 
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Fip,. 134 Pressure in hroken I.oop, vessel-side nozz1.e (PB-CNI, PR-C?:'2), 
from -6 to 42 seconds. 
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Fig. 135 P r e s s u r e  in broken I.oop, v e s s e l - s i d e  nozz1.e (PB-CN~, PB-CN4), 
from -24 t o  200 seconds.  
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FSy. 136 P r e s s u r e  i n  broken loop, vesse l . - s ide  n o z z l e  (PR-CN3, PR-CNh) , 
from . . -6 to  42 seconds .  
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F i g .  137 P r e s s t l r e  i n  v e s s e l .  (PV-UP+10, PV-T,P-180), from -24 to 200 seconds.  
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F i r .  138 P r e s s u r e  i n  v e s s e l  (PV-I!P+10, P V - ~ ~ - ; 1 8 0 ) ,  from -6 to 24 seconds.  
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Fig.  139 Pressure  i n  accumulator (PECC-111,-ACC, PECC-731,-ACC) , from -24 
t o  200 seconds. 
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"3 8. 140 Press1.1re i n  acctimulator (PECC-111,-ACC, PFCC-RT,-AX), from. -6 to 
42 seconds. 
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Fip .  141. Press r l re  in steam c e n e r a t o r ,  secondary  s i d e  (PTT-SCST)) , from -24 
t o  200 seconds.  
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Fiy.  142 P r e s s i ~ r e  i n  s team s e n e r a t n r ,  secondary  s ide  (Pi!-SCST)), from -6 
t o  42  seconds .  



Fig. 1 4 3  Pressure in pressurizer (PIJ-PRIZE), from -24 to 200 seconds. 
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Fig. 1 4 4  Pressure in nressurizer (PU-PRTZE), from -6 to 42 seconds. 



F ~ R .  1.45 P r e s s i i r e  i n  p r e s s l i r e  s u v p r e s s i . o n  tanlc (P-PSS) ,  f rom -24 to  201) 
seconds. 
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F i g .  146 P r e s s i i r e  i n  n r e s s u r e  s u p p r e s s i o n  tartk (P-PSS), from -6 to 4 2  
seconds. 
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Fiq. 147  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  I.oop (DPIJ-UP-3), from -24 t o  
200 seconds.  

Fig. 1.48 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  loon (T)PIl-UP-3), from -6 t o  
43. seconds.  
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Pig. 149 Differential pressure in intact loop (DPU-3-7), from -24 to 200 
seconds. 
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Fig.. 150 Differential pressure in intact loop (DPU-3-7), from -6 to 42 
.seconds. 
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1 5 1  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  (DP11-7-10), from -24 t o  
leconds. 
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FIR.  157. 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  (DPTJ-7-10), from -6 t o  42  
seconds.  
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Fig. 153 Differential pressure in intact loop (DPTJ-12-10), from -24 to 
200 seconds. 
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~ i ~ .  154 Differential pressure in intact loop (DPU-12-10), from -6 to 
seconds. 
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F:ir;. 1 5 5  !.;if f e r e n t i a l .  p ressure  i r i ,  i n t a c t  l o o p ,  101.1 range (I!PlJ-12-101,) , 
f r o m  -24 t o  200 s e c o n d s .  
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F i g .  156 i ) i f f c r e n t i n l  p r e s s u r e  i.11 i n t a c t  l o o n ,  low ran6e (LIPU-12-I.OTA) , 
f rom -6 t o  42 s e c o n d s .  



Fig. 157 1 ) i f f e r e n t i a l  p re s su re  i n  i n t a c t  l o o p ,  (])PC-12-15), from 
-24 t o  200 seconds. 
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Fiy,. 158 ] ) i f f  e r e n t i a l  p re s su re  i n  i n t a c t  l o o p ,  (I)P1.!-12-15), from 
-6 t o  42 seconds. 
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Fig. 159 Differential pressure in intact loop (DPU-15-LANN), from 
-24 to 200 secnnds. 
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Fig. 160 Differential pressure in intact loop (DPU-15-IANN), from 
-G to 42 seconds. 
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Fig .  152 i.)iff 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  (DPU-15-ATFI), from 
-6 t o  42 seconds .  
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F17. 1 6 4  Differential nressure i n  i n t a c t  l o o p  (!)PI:-IJI:ESI..L), f rom 
-6 to 4 2  seconds.  
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F i z .  165  Differential. pressure in intact loop (IIPU-PR-4), from 
-24 to 200 seconds. 
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Fig. 166 Differential pressure in intact loop (1)PU-PR-4), from 
-6 to 42 seconds. 



- 2 5 .  0 .  2 5 .  5 0 .  7 5 .  100 .  1 2 5 .  150 .  175 .  200  

TIUE AFTER RUPTURE ISECI 

F i g .  167 Ijifferential pressure in broken loop (1)I'E-UP-30), from 
-24 to 200 seconds. 

Pig. 1.68 ].)iff erential pressure i?-& brolcen I.oop (;.)PF;-UP-30) , from 
-6 to 42 seconds. 



Fig.  169 I l i f f e r e n t i a l  p r e s s u r e  i n  hroken l o o p  (I)PR-21-IAiL'N), from 
-24 t o  200 seconds .  
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Pig.  170 D i f f e r e n t i a l  p r e s s u r e  i n  broken l o o p  (DPR-21-INL'N), from 
-6 t o  42 seconds.  
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Fig .  1 7 1  l l i f f e r e n t i a l  p r e s s u r e  i n  broken l o o p  (I)?R-23-CNl), from 
-24 t o  200 seconds .  
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Fig. 172 ! ) i f f e r e n t i . a l  p r e s s u r e  i n  broken l o o n  (!)PB-23-CNl), from 
-6 t o  4 2  seconds .  
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P i g .  1 7 3  D i f f e r e n t i a l .  p r e s s u r e  i n  hroken loop  (DPR-30-3hZ), from 
-24 t o  200  seconds .  

Fir.. 174 I l i f f e r e n t i a l  p r e s s u r e  i n  b roken  loo!, ( ! )Pn-30-36L) ,  from 
-6 t o  42  seconds .  
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Fig.. 175 ] ) i f  f e r e n t i a l .  p r e s s u r e  i n  broken l o o p  ( ~ ) ~ k - 3 2 ~ - 3 6 1 . ? ,  from 
-24 t o  200 seconds .  
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Fig.  176 D i f f e r e n t i a l  p r e s s u r e  i n  brolien l o o p  (DPB-3211-36JA), from 
-6 t o  42 seconds .  
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F i g .  177 D i f f e r e n t j . a l  p r e s s u r e  i n  hrolten loop  (TIPS-36L-37), from 
-24 t o  200 seconds.  
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F i g .  178 D i f f e r e n t i a l  p r e s s u r e  In broken loop  (DPJ3-36L-37), from 
-6 t o  42  seconds.  
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Fia.  179 D i f f e r e n t i a l  p re s su re  i n  broken loop  (11~2-37-38), from 
-24 t o  200 seconds. 
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g. 180 Dif fe ren t ' i a l  p re s su re  i n  broken 1 .00~  (1)PB-37-38), from 
t o  42 seconds. 
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Fig .  1 8 1  D i f f e r e n t i a l  p r e s s u r e  i n  broken I.nop (DPR-38-40), from 
-24 t o  200 seconds .  
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F i g .  182 D i f f e r e n t i a 3  p r e s s u r e  i n  broken l o o p  ( 9 ~ ~ - 3 8 - 4 0 ) ,  from 
-6 t o  42 seconds .  



F i g .  1 8 3  Diff2rential pressure in broken l o o p  (DPR-4Cl-42), fron 
-24 to 200 seconds .  
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P ~ E .  184 ; ) i f  fcrent ia l .  p r e s s u r e  in broken l o o p  (9PG-49-42) ,  fron 
-6 t o  4 2  seconds .  



F i z .  185 j ) i f f e ren t f .n l .  p r e s su re  i n  ves:;el. (!')F'\r-I.IJ'-T.,E,1i?<) , from 
-24 t o  200 secontls .  - - 
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F i g .  186 i ) i f % e r e n t i a l  nressure  i n  vessel (DPV-UY-IiI.NN), from 
- G  t o  42 seconds .  
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FJ.z. 187 !.)i.ff crcntial. pressure? i n  vc.c;scl (:.!?V-0-9C,(!), f ron  
-24 t o  200 seconcls. 
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1 % ~ .  138 Di.ffere!?t ia l  pressurr?  i i :  v e s s e l  (I)!'V-O-!JC,!)), from 
-6 t o  4 2  seconds.  
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F i g .  189 Differential pressure in vessel (:lPV-9-26QQ), from 
' -24 t o  200 seconds.  

Fig. 190 1 ) i f f e r e n t j a . l  pressure in vessel (DPV-9-26?Q), from 
-6 t o  42 seconds. 
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Fiz. 191 !):iff e r en t in l .  pressurc i n  vessel. (!JPrJ-9-1SOC!?) , f ron 
-24 t o  200 qeconds. 
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Fir:. 1 9 2  ?i f f  c l r e n t i n l  p r e s su re  i n  v e s s e l  (I)P1!-9-180(!?) , frol-! 
-6 t o  4 2  seconds. 
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v .  r1.2. 195  ! ) i f f e r e n t i n l  p r e s s u r ?  in vessc?]. (:)PV-55-l.!Oi?.:), from' 
-24 t o  200 scconds.  
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Fig .  1 9  b 3i.f f c re i~ t  ial pressure in vessel (!)PV-55-110!.@1) , f row 
-6 t o  42 seconds.  



3 . 0  

2 . 0  

I . o  

0 . 0  

. I  . o  

. 2 . 0  

-25.  . n .  2 5 .  5n -ICI 1 0 0 .  I a 5 .  1 6 0 .  176.  2 0 0 .  
T I M E  AFTER RUPTURE ( S E C I  
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-6 t o  4 2  seconds. 
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Fig .  1 9 9  Differential prcssllre i n  vessel (1)PV-156-1..73?(3), f r o m  
- 2 h  t o  200 s e c o n d s .  
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Fi};. 201) ] ) i f f  ercntial. presstire in vesr,cl. (:)P1!-1.56-1.73?~) , From 
-6  to 4 2  seconds .  



Pi:.. 201. U i f f  e r e n t  i a l  p re s su re  in v e s s e l  (DPV-1.73-180Qq), from 
-24 t o  200 seconds. 

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  1 0 . 0  I .  2 0 . 0  25 .0  3 0 . 0  3 5 . 0  YO.0 Y5.0 

TIME AFTER RUPTURE tSECl 

Fig .  1202 I)i .£ferc?:~ti?l  jrressure i n  vesscl. (!')PV-173-160QQ), from 
-G t o  4 2  secon(ls. 
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F i g .  203 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-1.66-lPlqT), f rom 
-24 t o  200 seconrls .  
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Fi.2. 205  !)iFEerc-::iltial. p r c s s l l r e  i n  vessel (IIPV-TAP-IT), f ro r~ :  
- 2 4  t o  200 seconds. 
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Fig. 206 D i f f e r e n t i a l  p r e s s u r e  i n  vesse l  (IIPV-TAP-UP), from 
-6 to 4 2  seconds.  
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Fig .  207 1 ) i f f r r e n t i a l .  :!ressure i n  v e s s e l  c o r e  (2PVC-89!!-IIP) , frol;: 
-24  t~ 200 seconds. 
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Fig.  208 ] ) i f  f e r e n t i a l  ;Jressurr-. i n  vc.::;scl co r e  (1)PVC-831.;-UJ'), from 
-6 t o  4 2  seconds.  



t 
3 . 0  

2 . 0  

- 
0 
111 

0 
1 .0  

a 
3 ,  

1 1 1 .  
W 

a 
2 

0 . 0  - 
C 
2 W 

E 
0 

- I  . O  

- 2 . 0  

-25 .  0 .  25 .  SO. 75 .  100. 125. 150. 175. 200. 

, TIME AFTER RUPTURE ISECI'. , 

F i g .  209 ! j i f f c r e n t i n l  prcssiirc i n  vc!r;scl C C Y Z  (:)I'rrC-?(:-1OG!,??), frol:, 
-24 t o  200 s e c o n d s .  
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1:ig. 210 I ) i -Efere lz t in l  prcsr;urc: j.r? vesr;el core (iiP\'C-~;?-l_!!h1..'~~)', fron: 
-6 t o  4 2  seconds.  
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!1;. 212 i ) i f f e r e n . t i : i l  prc?ssurc i n  vcssel' c o r e  (I.?PVC-!.9G-I.22!!5), :from 
-6  t o  (+2 seconc1.s. 
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17il;. 2Z.4 1i iFEi . rent ia l  pressure i.n vr?ssel c o r e  (1lF~!C-1.22-1.~t05!~) , f r o m  
-6 t o  4 2  s ~ c o n d . ~ .  
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Fig .  21.5 !)if feri :r~t  i n 1  prcssrr re  i n  v c s s c l  c o r e  !~P?'ll-3.40-191.i)r), f r n p  
-24 t r  200 second:::. 
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Fiy,.  216 D i f f  e r e n t i n l  ; l r e ssure  i n  vessel c o r e  (DPVC-1.4 0-191~~), from 
- G  t o  4 2  seconds .  
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from - 2 4  t o  200 seconds. 
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F i g .  218 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  loo:, n c c ~ i l n u ~ a t o r  (ilPI1-AW-T3), 
from -6 t o  4 2  seconds .  



Fig .  219 Tlif f  e r e n t i a l .  p r e s s u r e  i n  h r o k e ~ i  I.oop accuwula tn r  (T)?'l+-hCC-TR) , 
from -24 t o  200 seconds .  
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Fig .  220 a i f f e r e n t i a l  p r e s s u r e  i n  broken loop  nccumulator  (V)PT\-:qCC-TR), 
from -6 t o  42 seconds .  



F i g .  2 2 1  D i f f e r e n t i a l  Fressurc i n  s team S6:nerator secondarv  (JIPIr-SC-SEC), 
from -24 t o  200 seconds .  
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lei,:. 222  1 ) i f f e r e n t i n l .  pressurr? i n  stec?m genera tor  s e c o ~ d a r v  (I!Pl!-SC-SET), 
f rom -6 t o  42 seconds.  
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F i z .  2 2 4  l ) iFfcrer?t ial  presstlre across steam zenerator ~ . ,u t l . e t  ori . f ice 
(l.)PU-5G-!)ISC), from -6 t o  62  seconcls. 
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Fir , .  225  Vo1umctri.c f1.or.r i n  i n . t a c t  loop  (I:Tu-1, lTl1-9j, from -24 
t a  200 seconds .  
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Fir;. 226  Volumet r i c  f low i n  i n t a c t  loo?  (ITIT-1 , FTIT-9), from -6 
t o  4 2  sccnnd:;. 



-250. 

. ;25. 0 .  29. 50.  75. 100. 129. 150. 175. 200. 

' TIME AFTER RUPTURE ISECI 

Fi.s.  227  ~o11 lmet r i . c  f lo t :  i n  i n t a c t  l o o p  (FTU-13, F1.'11-1.5), f r h n .  
-24 t o  200 seconds.  
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- F i g .  2 2 8  Vo1umetri.c. f 1.01.;. i n  i n t a c t  1.oo~  (FTU-1.3, PTIJ-15) , f r o n  
-G t o  42 seconds. 
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Fig. 229 Vo1umctri.c f 1 . o ~  in I>rol<en loop (1:TV-21),   fro^: -24 to ?On seson 

Fit. 1.30 \!olumetric flow in 1,roke.n loop (FT3-2l), from -6 to 4 2  seconrls. 
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TIME AFTER RUPTURE ISECI 

F i z .  231. V o l ~ . ~ v c t r i c  f 3 . w  in l?roken loop (FTR-30, FTF-37), 'from 
-24 to 200 seconds. . 
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TIME AFTER RUPTURE ISECI 

.. F ig .  232 T'o lu~ie t r ic  flo\.! in broken loon (1"%-30, FT3-37), f rnm 
-6 t o  4 2  seconds .  



500.  

250. 

- 
r a 
0 
I 0 = 0 .  

U - 
a 
C 
W 

3 > 

> 
-250. 

-500. 

-21). 0 .  25 .  5 0 .  7 5 .  100. 1 2 s .  ~ s n .  17s .  2nn. 

TlnC AFTER RUPTURE 1bSC.J 

F i s .  2 3 3  V o l u m e t r i c  f l n w  in c o r e  e n t r a n c e  (FTV-CORE-TN), from 
-24 t o  200 seconds.  
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Fir. 234 Voltlmetric f low in c o r e  e n t r a n c e  ( F V - C C R I < - I N ) ,  f rom 
-6 t o  4 2  seconds.  t 
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Fij;. 235 Vnl.~imctric f l o ~ :  i n  i n t a c t  l.oop 101.7 p r e s s u r e  i n j e c t i n n  l i n e  
(FTU-J,PTS), from :24 t o  200 seconds. 

Fit. 236 Volumetric flow i n  i n t a c t  loop  lo^^ prr~ss~ire i n j e c t i o n  l i n e  
(FTII-LPIS) , f  roil1 -6 t o  42  seconds. 
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1':i.g. 237 Volumetr ic  flow i.n broken l o o p  101.7 p r e s s u r e  in jc r . t i .nn  l i n e  
(IJTl:-LI'IS), from -6 t o  A2 secontls .  
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F i g .  238 Volumet ri.c f l o v  i n  l,ro!-re11 loop '  ln\..- p r t s su rc :  i n j c c t i o ~ l  l i n e  
(PTI-J-LPIS) , froni -6 t o  4 2  sec.onds. 
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TIME AFTER RUPTURE ISECI 

Fig .  239 Vol.umetr:ic f lo\.r i n  i n t a c t  I.ool-, accrlr.lul.ator (1 -i S c l i a r ~ ~  l i n e  
(ITII -ACC) , from -24 t o  200  seconds .  

Viz. 240 V o l u ~ ~ ~ e t r i c  slow i n  i n t a c t  l o o p  a c c u n ~ u l a t o r  disci1ar::e l i n e  
(17TL1-ACC) , from -6 t o  4 2  seconds .  
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Fig .  241. Volumet r i c  f l o v  i n  b roken  l o o p  nccumulator  d i sc ! l a rge  l i n e  
(FTB-ACC),  f rom -24 t o  200 seconds .  
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TIME AFTER RUPTURE I S E C )  

Fig .  242 Vo11.1metric f1.01.r i n  b roken  l o o p  accumula to r  d i s c h n t ~ e  l i n e  
(FTI?-ACC) , from -6 t o  4 2  seconds .  
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F i z .  243  Val-umetric flovr from p r e s s u r i z e r  (I'TIT-"TZE), from -6 t o  
4 2  seconds. 



I " " ~ " " " " " " ' " ' ' " " " " "  " " " " " " I  -.=a. 

-25. 0. 25. 50. 75. 100. 125. 150. 175. 200. 
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F i g .  244 I ~ l u i c l  v e l n c i . t y  i n  v e s s e l .  (I7TV-4OA, FTV-40?<), f rom 
-24 I:(.) 200 s e c p n d s .  
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Fig .  21+5 F l u i d  v e l o c i t y  j.n v e s s e l  (J.?TV-4OA, I7T~-ftOl.f) , fror! 
-6 t o  42  s e c o n d s .  . 
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Fiz .  246 ?lomentuil f l u x  i n  i n t a c t  loop (PIX!-I), f rom -5 to 4 2  seconds .  

F i g .  2 4 7  ?lomenturn f l u x  i n  intact l o o p  (17DU-5), f rom -6 t o  4 2  seconds .  



Fig .  248  ?Iomentum f l u x  i n  i n t a c t  loop  (FDU-10) from -6 t o  4 2  seconds .  
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Fig.  249  Womenturn f l u x  i n  i n t a c t  l o o p  (FDU-13), from -6 t o  4 2  seconds .  



TIME AFTER RUPTURE ISECl 

Fig .  250 Momentum f l u x  i n  i n t a c t  l o o p  (PDU-15), from -6 t o  4 2  seconds .  
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Fig .  251 ?fomenturn f l u x  i n ' b r o k e n  loci? (FDR-21), from -6 t o  4 2  seconds .  
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Fig .  252 ?lon~entum f l u x  i n  broken l o o p  (FD3-23);from -6 t o  42 seconds .  
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F ~ K .  253 ;4omenturn f l u x  i.n broken l o o p  (FDl!-30), from -6 t o  42 seconds .  
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Fig. 254 Xomenti~m f l u x  in broken l o o p  ( F ~ 1 3 - 3 7 ) ,  from -6 t o  42 seconds.  
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Fig .  255 Plomenturn f l u x  i n  brolten l o o p  (FDF-42), from -6 t o  4 2  seconds.  



Fig. 256 Momentum flux in core entrance (FDV-CORE-IN), from -24 to 
200 seconds. 
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TlHE AFTER RUPTURE I S E C )  

Fir.. 257 [.lomentun flux in core er~Crallc:t' (FDV-CORE-IN), from -6 to 
42 seconds. 
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Fig 258 Density in intact'loop (GU-lVR, GU-lIIZ), from -24 to 200 seconds. 
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Fig. 259 Density in intact loop (GU-lVR, CU-11-12), from -6 to 42 seconds. 
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Fig. 260 Denis ty  i n  i n t a c t  loop (GU-5VR, GU-lOVR), from -24 t o  200 
seconds. 

F ic .  261 Densi ty  i n  i n t a c t  loop (GU-5VR, GU-IOVR), from -6 t o  42 seconds. 
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is. 262 Dens i ty  i n  i n t a c t  loop  (GU-13V4), from -24 t o  200 seconds .  
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Fie;. 263 1 ) e n s j . t ~  j.n i.ntac.t I.onn !CIJ-l3VR), from -6 t o  42  seconds .  ' 



Fig. 264 Density i n  i n t a c t  loop (GU-15VR, GU-15HZ), from -24 t o  200 
seconds. 
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Fig. 265 Densi ty i n  i n t a c t  loop (GU-15VR, GU-~SHZ), from -6 t o  42  
' seconds. 
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Fig .  266 D e n s i t y  i n  broken l o o p  (GB-21VR, GE-23VR), from -24 t o  
200 seconds .  
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Fig.  267 D e n s i t y  i n  broken l o o p  (GB-21VR, G E - 2 3 ~ ~ ) ,  from -6 t o  42 seconds .  
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F i z .  268 D e n s i t y  i n  b roken  loop  (GR-30VR, GE-42VR), from -24 t o  
200 seconds .  
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Fig.  269 Dens i ty  i n  b roken  loop  (GR-30VK, GR-42VK), from -6 t o  42  
seconds .  
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F i g .  270 Dens i ty  i n  v e s s e l  (GV-COR-1501!Z, GV-161/192D), f r o m  -24 
to 200 seconds.  
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Fig .  2 7 i  Dens i ty  i n  v e s s e l  (GV-COR-I.SOI-?Z, GV-161/192~), from -6 
to 42 seconds. 
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Fig. 272 Density in vessel (C,VT,P-1.65HZ, GVLP-1721!Z), from -24 to 
200 seconds. 
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Fi%. 273 Density in vessel (GV1.P-165IIZ, GVLP-172HZ), from -6 to 42 
seconds. 
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Fig. 274 Density i n  p r e s s u r i z e r  su rge  l i n e  (Gu-PRIZE), from -24 t o  
-200 seconds. 

so. 

Fig. 275 Density i n  p r e s s u r i z e r  su rge  l i n e  (GU-PRIZE), from -6 t o  
42 seconds. 



Fig.  276 Piass f 1 . o ~ ~  i n  i n t a c t  I.oop (1:l)IJ-I, C1:-IVR), from -6 t o  4 2  
seconds . 
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Fig.  277  ?.lass, flo1+ i n  i n t a c t  l o o p  (FTU-1, GU-IVR), from -6 t o  42 
seconds.  
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Fig .  278  Elass f l o w  i n  i n t a c t  1 . o o ~  (1:DU-5, GU-5VR),  .from -6 t o  
42 seconds .  
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Fig .  279 $lass f low i n  i n t a c t  l o o p  (PTlJ-9, GI!- lOVR),  f rom -6 t o  4 2  
seconds, 
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TIME AFTER RUPTURE ISECI 

F i g .  283 ?lass f l o w  In i n t a c t  loop  (FIIW-10, GIJ- IOVE),  fror?. -6 t o  4 2  
seconds .  
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Fi?,. 281 ?.lass f low ir! i n t a c t  1-oo!~ (1:I)li-13, C,U-l3V?), from -6 t o  42 seconds. 
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Fig. 282 !la:;s f low i n  intact l o o p  (FTIJ-13, GC-13T1R.),  f r o r !  -6 to 42 
sc?conds. 
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F i g ,  283  ?!ass flokr i n  i n t a c t  I.oop (F!)U-15, CU-I~vR), from -6 t o  ' -  

4 2  seconds. 



Fi!;. 284 blass f low i n  i n t a c t  l o o p  (FTU-1.5, GU-15VR), 'from -6 t o  42 
- seconds .  
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F i g .  2 8 5  Mass f low i n  b roken  loop  (I7T)I3-21, G!3-21.VR), f r n n  -6 t o  42  
seconds .  



0 .  

- 1 0 . 0  -5 .0  0 . 0  5 . 0  1 0 . 0  15.0 20.0 2 5 . 0  30.0 3 5 . 0  4 0 . 0  45.0 

T I M E  AFTER RUPTURE I S E C )  

Fig. 286 Mass f low i n  broken loop  (FTR-21,  (3%-?IVI?), from -6 t o  4 2  
seconds.  

F ig .  287 1~1a.s~ f low i n  broken loo;, (1?1)6-23, GR-23YR),  from -6 t o  4 2  
seconds.  



Fiz. 288 ?lass f l o r t  i n  brol:en loop (1'!)!'-30, ( ;R-30VR),  Zro.1 -6 t o  112 
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Fig .  289 ?lass f l o w  i n  brolicn loop  (FTH-30, GE-3OVR), from -6 t o  42  
seconds. 



Fig. 290 ?lass flow in broker! loo;: (FUR-42, CR-42VR1, from -6  to 42 
seconds. 
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Fi.z. 2 9 1  ?lass f lob7 in vessel (FDV-CORE-IW, GV-COR-l50; ' iZ),  f r o m  
-24 t o  200 secands. 
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Fig. 292 Mass f l o w  in vessel (??T)V-C9P.E-IN, GV-COR-I.ST)!IZ), from -6 t(? 
4 2  secoilds, 
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F:i.!:. 293 llass flow i n  vessel (FTV-CORE-IN, GV-COR-~~O!IZ), from -211 to 
200 seconds. 
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Fig .  294 PIass flow in. vessel (FTV-CORE-IN, GV-CQR-1501IZ), from -6 to 
42 seconds. 
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Fig. 295  N:tsr. f l o v ~  i.n p r e s s u r i z e r  surpr !  l . ine  (FT1,T-P!'\T.;(.E, GI?-PR.TZT), 
from - G  t o  4 2  seconds. 
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Fig. 296 Total power i.n heated core (PWRCOR T-1, PLi'RCOR T-2), from 
-24 t~ 200 seconds. 
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Fig. 297' Total power in heated core (PTJRCOR T-I., PWRCOR T-2), from 
6 to 42 seconds. 
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Fig .  298 Voltage t o  heated c o r e  (VOLTCOR-?I), from -24 t o  200 secorids. 
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, l ' i ~ , .  299 Voltage t o  heated c o r e  (VOT,TCOR-T), from -6 t o  42  seconds .  
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Fig. 300 Current t o  heated core  (A?:PCOR-T), from -24 t o  200 seconds. 
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Fiz. 301 Current t o  heated core  (A?PCr)R-T), frnm -6  t o  4 2  seconds- 
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Fig .  302 P r j . o ~ a r y  pump t o r c u e  (PUPU-TO???), from -24 t o  200 seconds.  
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F i g .  393 Primary pump t n r q r t e  (PIRPU-TOR?)  , froin -6 t o  42 seconds. 
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.Fir,. 3qf1 P r i m a r y  p u ~ p  speed (PC-PI:-TIP'!), .Eron - 2 4  to 200 seconds. 
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Fig.  395 Primar:!. p u m p  s p e e d  (PL~~.IPII-XPY)., f rnm - 6 .  to 42 seconds.  
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