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ABSTRACT 

Recorded test data are presented for Test S-02-5 of the Semiscale Mod-1 blowdown 
heat transfer .test series. Test S-02-5 is one of several Semiscale Mod-1 experiments 
conducted to investigate the thermal and hydraulic phenomena accompanying a hypothe- 
sized loss-of-coolant accident in a water-cooled nuclear reactor system and to provide data 
for the assessment of the Lossaf-Fluid Test (LOFT) design basis. 

Test S-02-5 was conducted from an initial cold leg fluid temperature of 544OF and an 
initial pressure of 2,253 p s i a . ' ~  simulated doubleended offset shear cold leg break was used 
to investigate the system response to a depressurization transient with full core power (1.6 
MW). An electrically heated core was used in the pressure vessel to simulate the effects of a 
nuclear core. System flow was set to achieve the full design core temperature differential of 
66 '~ .  The flow resistance of the intact loop was based on core area scaling. During system 
depressurization, core power was reduced from the initial level of 1 .h MW in such a manner 
as to  simulate the surface heat flux response of the LOFT nuclear fuel rods until such time 
that departure from nucleate boiling occurs. In order to improve the surface heat flux 
modeling for Test S-02-5, the core power transient was made more severe than that used on 
previous tests. Blowdown to the pressure suppression system was accompanied by simulated 
emergency core cooling injection into both the intact and broken loops. However, pressure 
suppression system coolant spray was not used. 

The purpose of this report is to make available the uninterpreted data from Test 
S-02-5 for future data analysis and test results reporting activities. The data, presented in thc 
form of graphs in engineering units, have been analyzed only to the extent necessary to 
assure that they are reasonable and consistent. 



SUMMARY 

Test S-02-5 was performed as part of the Semiscale Mod-1 portion of the Semiscale 
Program conducted by Aerojet Nuclear Company for the United States Government. This 
test was one of the Semiscale Mod-1 tests (Test Series 2) performed with an electrically 
heated core in place of the core simulator used in previous isothermal tests (Test Series 1). 
Hardware configuration and test parameters were selected to yield .a system re,sponse that 
simulates the response of a pressurized water reactor to a hypothesized loss+f-coolant 
accident . . .  . 

Test S-02-5 utilized a pressure vessel with internals; an intact loop with active pump, 
steam generator, and pressurizer; a broken loop with simulated pump, simulated steam 
generator, and rupture assemblies; and a pressure suppression system with header and 
pressure suppression tank. The electrically heated core consisted of 38 active heater rods 
with a maximum total power capacity of 1.6 MW. For this test, core power was initially 1.6 
MW and was subsequently reduced to simulate the surface heat flux response of 
Loss~f-Fluid Test (LOFT) nuclear fuel rods until such time as departure from nucleate 
boiling occurs. Based on the results of previous tests, the simulation of transient nuclear rod 
heat flux response in Test S-02-5 was improved by making the electrical transient more 
severe than for previous tests. The test .objectives specific to  Test S-02-5 were (a) to 
determine the effects of the more severe core power transient on the temperature response 
and heat transfer characteristics of the Mod-1 core, while operating at the design power level 
with radial power peaking, and (b) to investigate the effects of simulated emergency core 
coolant (ECC) injection under the given system conditions to aid in establishing the 
boundary conditions and test parameters for future test series. Test S-02-5 was conducted 
from initial conditions of 2,253 psia and 5 4 4 O ~  (cold inlet) with a simulated full size 
(200%) doubleended offset shear of the cold leg broken loop piping at an initial core power 
level of 1.6 MW with an initial core inlet flow rate of 155 gpm. The instantaneous offset 
shear of the broken loop cold leg piping was simulated by simultaneous actuation (within 10 
milliseconds) of the rupture assemblies. 

During blowdown, the more severe postrupture core power transient resulted in core 
heater temperatures considerably higher than previously achieved in a Semiscale Mod-1 test. 
The higher temperatures caused the resistance of the core to  increase slightly with the result 

. that an early core power trip occurred 23.5 seconds after blowdown due to a low power 
indication on the heaters. Core high-temperature trips (1 ,550°F at full power) were avoided 
by a narrow margin during the early part of blowdown. The early power trip invalidated the 
test insofar as the secondary objective of establishing boundary conditions for future test 
series, although the objectives for the blowdown heat transfer studies were met. An 
additional malfunction occurred when a check valve in the pressure suppression tank 
downcomer stuck in the open position, allowing the .effluent from the primary system to 
pass directly into the tank without being cooled or condensed by the pressure suppression 
water, resulting in high pressure suppression system pressures. 

The instrumentation used in Test S-02-5 generally functioned as intended. Of 2 17 
measurements attempted, all produced usable data. 

. . . 
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EXPERIMENT DATA REPORT FOR SEMISCALE MOD-1 
TEST S-02-5 

(Blowdown Heat Transfer Test) 

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 water-cooled nuclear 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 an 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-02-5 was conducted in the Semiscale Mod-1 system as part of a series of tests 
(Test Series 2) to obtain thermal-hydraulic response data from a blowdown transient in a 
simulated nuclear reactor with a heated core to provide an experimental basis for analytical 
model development and verification. The test was also conducted to obtain data to aid in 
assessing the Loss-of-Fluid Test (LOFT) design basis and in planning LOFT experiments. 

For Test S-02-5, a 38-rod electrically heated core was used in the core barrel of the 
pressure vessel in place of the core simulator used in previous (isothermal) tests. (The heater 
array can accommodate 40 rods, but one location was used for a water level detector, and 
one rod had a burned out heater element.) The initial core power level was set at the 
maximum design power of 1.6 MW. The radial power profile was peaked, with the four 
center rods having a 20.5% higher maximum power density than the core average maximum 
axial power density. During the blowdown, the core heater power was adjusted to simulate 
the thermal response characteristics of nuclear heated rods prior to departure from nucleate 
boiling (DNB) using an improved, more severe, power transient based on the results of 
previous ~emiscde  tests. The pipe break configuration simulated a full size (200%) 
doubleended break in thc cold leg broken loop piping. 

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 11 briefly describes the system configuration, procedures, initial test 
conditions, and events that are applicable to Test S-02-5. 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 Refe.renc,e. 1. 



11. .SYSTEM, PROCEDURES, CONDITIONS, AND EVENTS FOR TEST S-02-5 

The following system configuration, procedures, initial test conditions, and events are 
specific to  Test S-02-5. 

1 .  SYSTEM CONFIGURATION AND TEST PROCEDURES 

The Serniscale Mod-1 system used for Test S-02-5 consisted of a pressure vessel with 
internals; all irilacl loop with steam generator, pump, and pressurizer; a blowdown loop with 
simulated stcam generator, sirr~ulaled pump, and two rupture assemblies; a 38-rod 
electrically heated core; coolant injection accumulators for both the intact and blowdown 
loops; low-pressure injection pumps for both the intact and blowdown loops; and a prcssurc 
suppression system with a suppression tank and header. The Semiscale Mod-1 experimental 
system is described in greater detail in Reference 1 .  

For Test S-02-5, 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 lodp. 

In preparation for Test S-02-5, the system was filled with treated demineralized water 
and vented at strategic points t o  assure a liquid full system. Prior to warmup, the system was 
pressurized to  check for leakage. Warmup t o  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 t o  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 t o  provide a water sample at system conditions for subsequent 
analysis. 

At loodegree temperature intervals during warmup, detector readings were sampled 
to  allow the integrity of the measurement instrumentation and the nperahility of  the data 
acquisition system t o  be checked. After the core power was increased to  1.6 MW, initial test 
conditions were held for about 20 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 pipe break 
through two rupture assemblies and two blowdown nozzles, each nozzle having a break area 
of 0.00262 ft2. 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 following initiation of blowdown (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. At blowdown, power to the 
primary coolant circulation pump was reduced, and the pump was allowed to  coast 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 
LOFT pumps. During the blowdown transient, power to the electrically heated core was 
automatically controlled to simulate the thermal response of the nuclear-heated LOFT fuel 
rods until such time as DNB occurred (Reference 1). The core power transient used in Test 
S-02-5 was made more severe than the transient used in previous tests in order to more 
closely simulate nuclear fuel rod heat flux response. 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 initiated from the 
intact and broken loop LPIS pumps into the same injection points used for the 
accumulators. 

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 Spec i f ied  

Core power 1.60 MW 1 .60 + 0.01 MW 
- 

I n t a c t  loop  co ld  l e g  f l u i d  temperature  544°F. 544 + 2°F - 

Hot l e g  t o  co ld  l e g  temperature  
d i f f e r e n t i a l  

P r e s s u r i z e r  p r e s s u r e  2,253 p s i a  2,26.3 + 5 p s i a  - 
P r e s s u r i z e r  water volume . 0.56 f t 3  [bl  

Steam gene ra to r  feedwater  t empera ture  442°F 435 + 10°F - 

Steam gene ra to r  l i q u i d  l e v e l  (from bottom 116 i n .  116 + 2 i n .  - 
of t ube  shee t )  

F l u i d  tempera ture  i n  broken loop  (pump 591°F 605 + 5"FEC1 - 
s i d e )  

I n t a c t  loop  co ld  l e g  f low 155 gpm [d 1 

P r e s s u r e  suppress ion  t ank  water  l e v e l  47.5 i n .  47.5 + 2 i n .  - 

P r e s s u r e  suppress ion  t a n k . p f e s s u r e  30.5 p s i a  30.0 - + 1 psis 

P r e s s u r e  suppress ion  t ank  water  
tcmpcrnture  

[a] Measured i n i t i a l > c o n d i t i o n s  a r e  taken  from process  i n s t rumen ta t i on  
read  j u s t  p r i o r  t o  blowdown. Those measured cond i t i ons  which d i d  
n o t  m e e t  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 acceptable '  
f o r  a n a l y s i s  purposes  wiehin t h e  Lest o b j e c t i v e s ,  

[b]  P r e s s u r i z c r  water  volume w a s  s p e c i f i e d  i n  terms of d i f f e r e n t i a l  
p r e s su re  i n  t h e  l e v e l  measuring system. 

[ c ]  Pre fe r r ed  r a n i e ;  minimum accep tab l e  v a l u e  i s  580°F. 

[d l  Flow is  no t  s p e c i f i e d ,  s i n c e  i t  must be ad jus t ed  t o  ach ieve  t h e  
r equ i r ed  d i f f e r e n t i a l  temperature  a c r o s s  t h e  co re .  



TABLE I1 

PRIMARY COOLANT TEMPERATURE DISTRIBUTION AT RUPTURE La] 

Detector Temperature (OF) 

Vessel lower plenum (lower portion) TFV-LP-7-112 541 

Vessel lower plenum (upper portion) TFV-LP-27-112 544 

Hot leg, intact loop (near vessel) RBU-2 610 

Hot leg, intact loop (104 in. from TFU-5 
vessel center) 

Hot leg, intact loop (near pump inlet) TFU-10) 541 

Cold leg, intact loop RBU-14A 543 

Cold leg, broken loop (near nozzle) TFB-23 533 

Hot leg, ,broken loop (near vessel) TFB-30 

Hot leg, broken loop (near nozzle) TFB-42 

[a] Data taken from final digital scan, approximately two minutes before 
blowdown. 

TABLE I11 

ph 10.2 

Conductivity (umhos/~.m) 53.3 

Lithium (ppm) 2.0 

Chlorides (ppm) <1.0 

Fluorides (ppm) <O. 07 

Oxygen (PP~) <0.1 

Total gas (ccll) 47.0 

[a] Water sample taken at a system pressure of 2,250 psig and a system 
temperature of 544°F (cold leg). 



. . Time Re la t ive  
Event t~ Rupture 

Es t ab l i shed  co re  power l e v e l  -19 min 
. , 

Bypass l i n e s  valved ou t  of system -2.5 sec  

I n i t i a t i o n  of blowdown 

Reduced pump power 

Steam gene ra to r  feedwater and d ischarge  va lves  c losed '  ' +I s e c  

Valve i n  ECC accumulators [b l  +5 sec  

[b l  S t a r t  LPIS pumps +20 CQC 

[ c l  
I 

Core power t r i pped  o f f  +23.5 s e c  

[ 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  even t s  
dur ing  t h e  test. 

[b]  I n j e c t i o n  from ECC accumulators and LPIS pumps does no t  s t a r t  u n t i l  
system p res su re  drops below accumulator o r  pump p res su re ,  r e s p e c t i v e l y .  

[c] Core power t r i p  was caused by a  low c o r e  heater p u w x  i n d i c a t i o n  
r e s u l t i n g  from an i n c r e a s e  i n  co re  h e a t e r  r e s i s t a n c e  accompanying 
t h e  h igh  temperature l e v e l s  achieved wi th  t h e  more severe  pos t rup tu re  
c u r e  power t r a n o i e n t .  Core power had been speciEied to rcmain on 
a t  tl~e G X  l e v e l  u n t i l  the end of the t e s t .  



111. DATA PRESENTATION 

The data from Semiscale Mod-1 Test S-02-5 are presented with brief comment. 
Processing analysis has been performed only to  the extent necessary t o  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 t o  
nonhomogeneous fluid conditions. 

The performance of the system during Test S-02-5 was monitored by about 200 
detectors. 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 primarily t o  provide redundancy. 

The data are presented, in many instances, in the form of composite graphs to  
facilitate comparison of a given variable at several locations. The scales selected for the 
graphs 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 152. Figures 1 through 6 show the relative 
locations of all detectors used during the Mod-1 blowdown heat transfer test series. Table V 
groups the measurements taken during Test S-02-5 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 d.ata; 
and references the measurements and comments to  the corresponding figure. Figures 7 
through 152 present all the blowdown data obtained. Time zero on the graphs is the time of 
rupture initiation. 



Fig .  k Semiscale Mod-1 system and ins t rumer- ta t ion  f o r  cold l e g  break  
con f igu ra t i on  -- i somet r ic .  



Fig. 2 Semiscale Mod-1 system and instrumentation for cold leg break 
configuration -- schematic. 



Fig. 3 Semiscale Mod-1 pressure vessel -- cross section showing 
instrumentation. 



Fig. 4 Semiscale Mod-1 pressure vessel -- isometric showing 
instrumentation. 
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Fig. 6 Semiscale Mod-1 heated core, plan view. 



TABLE V 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-02-5 

Data A ~ q u i s i t i o n  
Location and Comments'n1 Detector Syscem ~ i p . u r e ' ~ '  Measurement 

Chromel-Alumel thermocouples unless 0-2300DP 0-1017'F 
spec i f ied  o therv ise  

Measurement 

FLUID TEWERATURE 

I n t a c t  Looe 

RBU-2 Hot leg ,  Spool 2,  46 in.  from 0-100O'F 0-100O'F 
veseel center (platinum res is tance  
bulb) . 

Hot leg ,  Spool 5.  104 in .  fmm 
vesse l  center 

Cold leg. Spool 10, 144 in .  from 
vno001 O O ~ G E F  

Cold leg. Spool 13. 51 i n .  from 0-591'F 
vesse l  tearer  

Cold leg ,  Spool 14, 43 in .  from 0-10WDP 0-1000°P 
vessel center ,  upstream of cold leg  
in jec t ion  port (platinum res is tance  
h , , lh )  

Ould lug( O y u u l  14) 99 L t r  f lu.  
vessel center ,  dovnatreom of cold 
leg  in jec t ion  port 

Broken Looe 

TPB-20 Cold leg. Spool 20. 21 in.  from 
veeeel center 

Cold leg ,  Spool 23, 91 in .  from 
vesse l  center ,  upstream of vessel- 
alde tturzlr 

Hor l eg .  Spool 30. 16 i n .  from 
vesse l  center 

10 

10 Open c i r c u i t  from r-2 t o  t-31 sec Hot leg ,  S p w l  42, 414 in. from 
vesse l  center along cold l e g ,  upstream 
of pump-side nozzle 

Downcomer Annulus Centered i n  annulus, Type J i r o w  0-1400DP 0-803.F 
eonatnntsn thermcouples  

15 i n .  below cold leg  center l ine .  
180' 

35 i n .  belov cold leg  center l ine .  U *  

35 in .  below cold l e g  center l ine .  
i i0' 

113 I!,, asluv culd icg uer~~crlrltc, 
Ob 

115 In. helov cold leg  center l ine .  
180' 

Upper Plenum 

TFV-W13 

0-2300°P 0-1017'F 

In  upper plenum 13.5 in.  aoove 
cold leg  center l ine  a t  180' 

On f lu id  thermocouple rack. 1 in .  0-2300DP 
from veeeel center .  45' 

7.5 in .  from bottom 

14.5 in.  from bottom 

27.5 i n ,  from boccom 

0-2300°F 0-2382-P 

Lover Plenum 

T F V - L P - > - ~ / ~  

TW-LP-14-112 

TR- LP 27 i f a  

Core C r w p a c e r s  

Grid Specer 5 55 in.  belov cold l e g  center l ine .  
21.5 in.  above top o f  heated length 

Thermocouple i n  space defined by 
Columns C and D. Rows 4 and 5 

76 lu. l r r l w  culd ley  center l ine .  
1.2 11,. abuvr Lu), "1 lwaLrd lengttm 

'lnermacauple m apace deflned by 
Columns A end 8. Rows 4 and 5 

Thermocouple i n  space defined by 
COlume C and D. Row8 4 and 5 

The-couples i n  space defined by 
Co1-8 D and E, Rove 4 and 5 ,  and 
6 and 7 

Themcouple  i n  space defined by 
Columns G and H. Rove 4 and 5 



TABLE V (contd.)  

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-02-5 

TF08DE-45 f a i l e d  s c  t-29.5 sec 

Rmoe[a' 

Data A ~ q u i s i t i o n  
Measurement Location and Comments[a1 De tec to r  Syetem ~ i R u r e [ ' ]  ~ e n s u r e m e n t  ~ o r n e n t e ' ~ '  

Core Grid Space re  (cantd.)  

Grid Spacer 8 109 in .  below co ld  l e g  c e n t e r l i n e  17  
a t  c e n t e r  of  hea ted  l e n g t h  

TFG8CE-45 Thermocouple i n  space  d e f i n e d  by 
Columns C and D, Raws 4 and 5 

TFGBDE-23 T h e m c o u p l e e  i n  epsce  de f ined  by 
-45 Columns D nnd E. Raws 2 and 3 ,  and 
-67 4 and 5 ,  6 and 7 

TF08EF-45 Thermocouple i n  space d e f i n e d  by 
columns L: and Y. Paws 4 and > 

Grid Spacer 1 0  143  i n .  below c o l d  l e g  c e n t e r l i n e  
st aottom oi heated l e n g t h  

TFGlOCD-45 Thermocouple i n  apace de f ined  by 
Columns C and D. Raws 4 and 5 

TPGlODE-67 Thermocouple i n  space  d e f i n e d  by 
Columne D and E. Rows 6 and 7 

TMilOEF-45 Thermocouple i n  space  d e f i n e d  by 
Col-s E and P. Raws 4 and 5 

TFClOGH-45 T h e m c o u p l e  i n  space  defir ied by 
Columns G and H, Rave 4 and 5 

ECC System 0-2300'P 0-591°P 

TN-ECC-14 On c e n t e r l i n e  o f  ECC l i n e  a t  
j u n c t i o n  w i t h  Spool 1 4  

TPB-ECC-42 I n  l i n e  l e a d i n g  t o  Spool 42 

Steam Genera to r  0-23OO0F 0-591DP 

TN-SGPW I n  feedwater  l i n e  l e a d i n g  t o  steam 
g e n e r a t o r  

TN-SGSD I n  s t eam dome, 129.5 i n .  from bottom 
, of t u b e  s h e e t  

TFU-SGl Secondary s i d e .  12  i n .  above bottom 
o f  t u b e  s h e e t  

TN-SG2 Secondary s i d e .  24 in .  above bottom 
of t u b e  s h e e t  

TFU-SG3 Secondary a i d e ,  48 in .  above bottom 
o f  t u b e  s h e e t  

TN-SG4 Secondary s i d e .  96 i n .  above bottom 
of tube  s h e e t  

P r e s s u r i z e r  0-2300'P 0-1017'P 

TFU-PRIZE I n  su rge  l i n e ,  near p r e s s u r i z e r  e x i t ,  
bciwacxs ~ u ~ b l r t c  I lvvrue~c~ and pies- 
e u r i r e r  

Pressure Suppression 0-23OODP 0-59loY 
System 

TF-PSS-33 33 i n .  from bottom of t ank  

TF-PSS-130 130  in .  from bottom of t ank  

IUTERlAL TPWPERATURE Chromel-Alumel thermocouples unless 0-2300°F 0-591°F 
s p e c i f i e d  o t h e ~ i s e  

I n t a c t  Looe 

W - 7 S 1 6  Cold l e g ,  Spool  7. s i d e .  1116 i n .  
from p ipe  ID. 242 in .  from v e s s e l  ' 

c e n t e r  ( v e r t i c a l  pipe)  

W - 8 S l 6  Cold l e g .  Spool  8 ,  e i d e ,  i n  pump 
c m p ,  1116 In. from p i p e  ID, 195 in .  
f m m  v e s s e l  c e n t e r  

Broken Loop 0-23OO9P 

R(B-20T16 Cold l e g ,  Spool  20. top.  1116 in .  0-591PP 
from p i p e  ID. 2 1  i n .  from v e s s e l  
c e n t e r  

RL&30T4 ROC l e g .  Spool  20,  t op ,  114 i n .  0-1017-P 
from p i p e  ID. 1 6  i n .  from vessel  
c e n t e r  

-30T16 Hot l e g ,  Spool  30, top.  1116 i n .  0-1017'P 
from p ipe  ID, 1 6  in .  from v e s s e l  
c e n t e r  



TABLE V (contd. ) 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-02-5 

Measurement ~ o c s t i o n  and ~ o n m e n t s ~ ~ ]  Detector System 
Data Acquisition 

~ igure ' ' ]  fteasuremenc ~ o m m e n t s ~ ~ ]  
MATERIAL TP(PERATUF (concd.) 

Vessel Wall 118 in .  from vesse l  ID 0-23OODF 0-591'P 

TMV-VI-15A 15 in. below cold leg  center l ine ,  0' 

Vessel F i l l e r  Type J iron-constantan therm~couples  0-1400DF 0-803'F 

TMV-FO-35A 35 in .  below cold leg  center l ine ,  
0.65 in .  from f i l l e r  ID, 0' 

RN-FI-35M 35 in .  below cold leg  center l ine ,  
1/16 111. from filler lu, 160' 

Veseel F i l l e r  Outer surface of insula tor  Type J 0-1400'F 0-803'F 
l n e u l n t o r  irnn-constantan thormocnupio~ 

TIV-€0-35A 35 in .  below cold leg  center l ine .  O0 

Core Barrel Type J iron-constentan thermocouples 0-1400'P W803'F 

m,N-CO-35A 35 111. brluu ~ . u l d  l eg  c r t t ~ r ~ l l ! ~ ~ .  
1/18 m. cram care  bar re l  uu, u 

TMV-CI-35A 35 i n .  below cold leg  c e n t e r l i n e ,  
1/16 in. from core b a r r e l  ID, 0" 

Core- Heater Cladding Temperaturea 

H i ~ h  Power Heaters Chromel-Alumel thermocouples 
m l e a a  epecified o thenr ise  

TH-D4-14 Heater a t  Column D Row 4. Ther- 
-29 mcouplee 14 in .  (270°). 29 in .  
-60 (315') and 60 in.  (105') above 

bottom of core 

TH-D5-09 Heater a t  Column D Row 5. Ther- 
-29 moeouplea 9 in.  (45'). 29 in.  (225') 
-39 and 39 in. (135') above bottom of 

core 

TH-E4-23 Heater at  Column E Row 4. Ther- 
- 2 7  mcou~les  23 in. (90 ' )  and 27 in. 

(0") above bottom of core 

TH-E5-14 Heater a t  Column E Row 5. Ther- 
-21 mocou l e s  14 in.  (330') 21 in.  
-25 ( i8b"y .  and 25 in. (46'1 above 

bottom of core 

LOW Power Heatere 

II-~4-09 l l c a r s ~  ar Culwvtt A Ruu 4. 'i'lsul'- 
-29 mocouples 9 in. (105'). 29 in.  
-33 (240'). 33 in.  (135'). and 39. in .  

39 (300") abavc bottom of oora 

neater  a t  Coluw A Row 5 .  rher- 
mocouple 29 in.  (180') above 
LYLUCY d.5P.3 

Heater a t  Column 0 Row 3. Ther- 
mocouple 32 in.  (13S0) above 
bottom of core 

Heater a t  Coluw B Row 5. Ther- 
mcouple 29 in.  (150') sbove 
bottom of core 

Heater a t  Column B Row 6. Ther- 
m ~ u u v l c  P9 LI. (45') ~Lorc 
bottom of core 

i isil~rr tlr Culuunz C Ruu P. l l s c ~ -  

mocouple 28 in.  (135') above 
bottom of core 

Heater a t  Column C Row 3. Ther- 
mocovplee 13 in.  (285'). 28 in.  
(OO). and 60 in.  (150') above 
bottom o t  core 

Heater a t  C o l m  C Row 4. Ther- 
mocouple 26 i n .  (75') ebove 
bottom .of core 

TH-C5-28 Heater st Column C Row 5. Ther- 
mocouple 28 in. (315') sbove 
bottom of core 

Heater s t  Colum C Row 6. T h e r  
mocovplea 20 in.  (165') and 32 in. 
(225') above bottom of core 

Heater s t  Column C Row 7. Ther- 
mocouple 15 in .  (225') ebove 
bottom of core 

Dace may be af fec ted  by e bad ground con- 
necrian i n  the dsra acquis i t ion  sysrem 

42 

43 , 

44 TH-Cb-20; open c i r c u i t ,  t-2.8 t o  c-4 sec 

45 



TABLE V (contd.) 
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~anp.e '~]  

Date Acquisition 
Ueaeurement ~ o c a t i o n  and comnents'" Detector System ~ i g u r e ' ~ ]  masurement 

UATERIAL TMPERAlURE (contd.) 

Low Power Hestere (contd.) 

TH-D2-14 Heater a t  Column D Row 2. Ther- 
mocouple 14 in. (0') sbove 
bottom of core 

TH-D3-29 Heater s t  Column D Row 3. Thef 
mocouple 29 in. (150') above 
bottom of core 

Heeter a t  Coluw D Row 6. The* 
mocouplee 15  in. (90°), 22 in.  
(345'). and 25 ILL. (215') alruvr 
bottom of core 

Heeter a t  Colum D Row 7. Ther- 
mocouple 20 in. (60') sbove 
bottom of core 

Heeter a t  Column D Row 8. Ther- 
mocouple 25 in.  (0') nbove 
bottom of eore 

50 Rod D-8 is not heated 

Heater st Coluw E Row 1. T h e r  
mocouples 27 in. (195') and 33 in .  
(60') ebove bottom of core 

Henter a t  Coluw E Row 2. Ther- 
mocouples 21 in.  (210') end 33 i n .  
(315') nbove bottom of core 

Heater a t  Column E Row 3. Ther- 
mocouples 5 in. (15') and 20 in. 
(165") ebove bottom of core 

Heater a t  Coluw E Row 6. Ther- 
mocouplee 8 in. (150'). 28 in. 
(285'). 31 in .  (225-). and 37 in. 
(330') ebove bottom of core 

Heater a t  C o l m  E Row 7. Ther- 
mocouplee 13  in .  (45'). 29 in. 
(1209), and 44 In. (195') above 
bottom of core 

Henter a t  Column E Row 8. Ther- 
mocouplee 14 i n .  (150'). 29 in. . 
(225'). and 45 in. (300') above 
bottom of eore 

Henter a t  Column F Row 2. Ther- 
mocouples 22 in .  (105') and 25 in. 
(0') ebove bottom of core 

Heater a t  Column F Row 3. Ther- 
mocouples 22 in. (105.) and 25 in. 
(30') ebove bottom of core 

Heater a t  Column F Row 4. Ther- 
mo~ouploo If In. ( w ' )  and JB m. 
(165") above bottom of core 

TH-F5-20 Hearer a t  Column F Row 5. Ther- 
-26 macouples 20 in. (255'). 26 in.  
-33 (165'), 33 in .  (315'). end 53 i n .  
-53 , (309) above bottom of core 

Heeter a t  C o l m  F Row 6. T h e r  
rnnmnple. 8 in. ( 6 0 ' ) .  28 In. 
(133"). and 28 in. (210') above 
bottom of core 

Heeter a t  Column F Row 9. T h e r  
mocouples 29 in. (lSOe), 33 in. 
(45-). and 39 in. (210') above 
bottom of core 

Heeter a t  Calm G Row 4. Ther- 
mocouple 33 in.  (225') sbove 
hortnm of core 

Heeter a t  Column G Row 5. Ther- 
mocouplee 14 in. (45') and 24 in. 
(330') above bottom of eore 

Henter ot Column C Row 6. Ther- 
mocouples 21 in .  (60°). 33 i n .  
(135') and 53 in. (195') above 
bottom of core 

TWH4-28 Heater a t  Column E Row 4. Ther- 
m6Couple 2 1  in. (31)') sbove 
bottom of core 



TABLE V (contd.) 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-02-5 

~ a n g e ' ~ ]  

Data Acquisition 
Measurement Location and Comenta ' a l  De tec to r  System ~ i g u r e ' ~ '  Heasurwent  and CommentsLb1 

PRESSURE 0-3000 p a l  

I n t a c t  Looe 67 

PU-5(F) HOL l e g ,  Spool 5 ,  100 in .  from 
vessel c e n t e r  

0-4676 p s i o  

Cold l eg .  Spool 7. 240 in .  f m a  
v e s s e l  c e n t e r  

0-4955 p s i o  

Cold l e g .  Spool 13 .  54 in .  from 
v e s s e l  cen te r  ( f l u s h  mount) 

0-4384 p s i o  

Broken Looe 

PB-23 

6-3600 p s i  

Cold le$.  Spool 23.  92 i n .  from 
v e e s e l  ccn te r .  upstream of veesel-  
a i d e  nozz le  ( t e e  o f f  DP top)  

0-4837 p s i s  

0-4658 p s i n  

0-4351 p s i s  

Veeeel-side nozz le ,  nozz le  t h r o a t ,  
96 in .  from v e s s e l  c e n t e r ,  ( t e e  o f f  
lrr rrp! 

b i d  l e g .  spooi 42. 415 i n .  from 
v o s 6 s l  cen te r  110"s hot  l e a ,  up- 
s t r eam of  pump-side nozz le  ( t e e  
o f f  DP t a p )  

PB-HNI Pump-side nozz le ,  n o r r l e  t h r o a t .  0-4624 p s i a  
419 i n .  from v c a s c l  c c n t e r  along 
hot l e g  ( t e e  o f f  DP t a p )  

0-3000 p s i  Vessel  - 
w - w 1 0  I n  upper plenum, 1 0  i n .  above c o l d  0-3397 p s i n  

l e g  c e n t e r l i n e ,  m u n t e d  an stnnd- 
o f f ,  30" 

I n  upper p a r t  o f  lower plenum. 0-2563 p e i s  
180  i n .  below c o l d  l e g  c e n t e r l i n e .  
m u n t e d  on s t andof f .  225- 

0-750 p s i  ECC System -- . - . 
PECO UL ACC 

PECC-BL-ACC 

I. i n t ~ c t  100p O C C ~ A ~ ~ ~ O P  0 730 p e i a  

I n  broken loop a c c m u l e t o r  0-746 p s i e  

&3000 p-1. Steam G n e r a t o r  

PU-SGSD 

PU-SGIP I n l e t  plenum, 1 3  i n .  below bottom 
of raha sheer [ f lnch  mtrnrj 

0-3000 p s i  0-4810 p a i a  P r e s s u r i z e r  

PU-PRIZE S t e m  dome 

Preseure  Suppress ion  
SySLem_ 

P-YSS-HU 

P-83 

in euppreseion tank header U-zuu p s i  Lcj80 p e l e  Reading a f f e c t e d  by h igh  v r l o c l r y  f l u l d  

I n  suppression t ank  hender o u t l e t  0-750 p s i  0-772 p a i a  
6 in .  from e n t r a n c e  t o  suppress ion  
t ank  

Suppression t ank  t o p  0-750 p s i  0-321 p s i a  P-PSS 

D I I F e ~ I A l  PRESSURE Eleva t ion  d i f f e r e n c e  between t r a n s -  
ducer  t a p s  i s  zero = l e s s  o t h e r  
v i s e  s p e c i f i e d  

Upper plenum 10.5 i n .  above c o l d  l e g  9 0 0  i n .  +5.0 pe id  
c e n t e r l i n e  st 30' t o  hot  l eg .  Spool wa te r  
1. 31 i n .  from v e s s e l  c e n t e r .  upper 
plenum t a p  approximately 2 i n .  above 
Spool 1 t a p  

Hot l e g  Spool 1, 31 i n .  from v e s s e l  2 2 0  in .  +1.0 p s i d  
c e n t e r  t o  hor l e g  Spool 3,  62 i n .  wa te r  
f r n m  %,oceal ,.*"rev 

Hot l e g  Spool 3,  62 in .  from v e s s e l  +20 i n .  51.0 p s i d  
c e n t e r  t o  hot l e g  S p m l  6. 114 i n .  wa te r  
from v e s s e l  c e n t e r  

Hot l e g  Spool 6 ,  114 in .  fmm 3 0 0  in.  5 5  pa id  
v e s s e l  c e n t e r ,  aerose ateam gene* wa te r  
ator. t o  m l d  l e g  Spool 7. 231 i n .  
from ~ o o c l  ~ c n t c r .  Spool 6 top 
i s  17 i n .  above Spool 7 t a p  



TABLE ' V  (contd. ) 

DATA PRESENTATION FOR SEMISCALE MOD-1 T E S T  S-02-5 

Date ~ c q u i s i t i m '  
Meeauremenc Location and Commence'a1 Detector System ~ i p u r e ' "  Measurement ~ o n r m e ~ t s ' ~ ~  

DIFFERENTIAL PRESSURE (contd.) 

Incoct b o p  (contd.) 

DPU-SWP-7 From scesm generator o u t l e t  plenum, +500 in .  +25 psid 81 
269 in. from veeael center  along water 
cold leg  t o  cold leg  Spool 7, 231 in .  
from vessel center ,  including orifice, .  
Spool 7 cap is 35 in. below SWP rap 

Steam generator b u t l e t  t o  pvmp i n l e t .  250 in .  22.5 psid 82 
cold leg  Spool 7. 231 in. from vesse l  water 
center  t o  m l d  leg  S p w l  10, 141 in .  
from v e s s d  center 

Pmp o u t l e t  t o  pump i n l e t ,  cold leg  5 0 0  paid +100 psid 83 
Spool 12. 75 in .  fram veeeel center 
t o  cold l e e  Spool 10. 141 i n ,  from 
vessel center.  Spool 10  tap is 10 in .  
below Spool 12 tap 

DPU-12-1OL Pmp o u t l e t  t o  pump i n l e t .  cold leg  5 0 0  in .  25.0 paid 84 
Spool 12, 75 i n .  from vessel center  water 
t o  cold leg  Spool 10, 141 in. from 
vesse l  center.  Spool 10 tap is 10 in .  
below Spool 12 Cap (low range) 

Across m l d  l e g  i n j e c t i o n  poin t ,  +lo0 in.  210 psid 85 
cold leg'spool 12. 75 in .  from vessel Z s t e r  
Center t o  cold leg  Spool 15, 16 in .  
from vesse l  center 

DPU-15-1 Cold l e g  co hoc l e ~ ,  cold l e g  Spool 5500 in .  225 psid 86 
15. 16 i n .  from vessel center to hot water 
leg  Spool 1. 31 in .  fmm vessel center.  
Spool 15 tap is 8.5 in .  below Spool 
1 tap 

DPU-15-IANN Cold leg  Spool 15. 16 in .  from vessel 5 0 0  in. 25.0 psid ' 87 
cencer t o  i n l e t  annulus 9 in .  below weter 
m l d  leg  center l ine  a t  22S0, Spool 15 
tap i s  9 in .  above i n l e t  annulus tap 

DPU-15-ATH Cold l e g  Spool 15. 16 in .  from vessel 5 0 0  psid 3 0 0  paid 88 
center t o  a rmsphere  

DPU-PRESLL Pressur izer  wncet l e v e l ,  e leva t ion  250 in. 22.5 peid 89 
d i f fe rence  between tape i s  34 in . ,  wocer 
lower tap i s  approximately 3.5 in .  
above preesurizer e x i t  

Broken Loop 

DPB-CN1-CN4 Veaacl-side nozzle, nozzle throa t ,  +1000 paid +1000 paid 90 
96 in.  from vessel center t o  nozzle 
divergent sec t ion ,  101 in .  from 
vessel center 

DPU-30-36L Across e n t i r e  sirnulaced steam gen- 3 0 0  psid 5 0 0  paid 91 
ern tor  assembly. hot l e g  S p m l  30, 
1 8  in .  from vesse l  center t o  cold leg  
Gnnnl 3h lnwcr r 4 ~ .  2 4 2  in, drpm 
vessel center.  Spool 30 rep is 19 
in .  below Spool 36 lower tap 

DPB-32U-36L Across simulated steam generator +500 psid 2500 psid 
o r i f i c e  assembly, hot leg  Spool 32 

- 
upper tap. 73 in.  from vessel center 
t o  Spool 36 lower tap. 242 in. from 
vessel cencer. Spool 32 upper tap is 
16 in .  above Spool 36 lower rep 

Across eimulnted pump, cold l e g  +lo00 psid +1000 paid 
Spool 38. 305 I n .  fmm vessel center  
along hot leg  to cold leg  Spool 10, 
365 in .  fram vessel center along hot 
lc6 

1~rl;t  dnnulus, I in. b a l m  aold log 5 0 0  in. 5 7 5  p e l d  
center l ine  oc 225' t o  upper plenum, wncer 
10.5 in .  above cold leg  c e n t e r l i n e  
ac 30'. elevncion d i f fe rence  between 
teps  i e  19 i n .  

I n l e t  annulus. 9 i n .  below cold leg  2300 in .  5 5  psid 
center l ine  n t  225' to lower plenum, water 
180 in .  below cold leg  cencer l ine  
s c  225'. e leva t ion  d i f fe rence  be- 
tween teps i s  171 in. 

Across par t  of dovncomer. 26 in .  +SO in .  
(PP5*) t a  55 i n .  (180') bclov OBCOT 

center l ine  o f  cold leg. e leva t ion  
d i f fe rence  between taps  i s  29 i n .  

C2.5 peid 
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Dace Acquisition 
Detector System Location and ~oarments'" 

(concd.) 

Heasuremenc 

DIPPERENTIAL PRESSURE 

Vessel (contd.) 

DPV-156-17399 Aerose downcomer e x i t ,  7 in .  above 
e x i t  Co 10 in .  below e x i t .  t aps  
ec 156 in .  (225') nnd 173 in. (225') 
below cold leg  center l ine ,  elevecion 
d i f fe rence  between cape i s  17 in .  

+20 in .  +1.0 psid 
water 

Aerose lower plenum, 166 in. (225') 
ru 1 9 1  LC,. (210") beluw cvld leg  
center l ine ,  elevation di f ference  
between taps  i s  25 in .  

+50 i n .  +2.5 psid 
YLILYL. 

DPV-LP-W Lower plenum. 180 in .  below cold 
leR cencerline sc 225' t o  uvver 
plenum 10.5 in. ebove cold leg  
cencer l ine  s t  30'. elevncion d i f -  
ference between taps  . i s  191 in .  

+3oo in .  5 5  peid 
water 

Upper plenum. 10.5 in .  above cold 
leR cencerline st 30' t o  intocc 
loop hot leg  Spool 1, 31 in. from 
vesse l  cencer, upper plenum cap is 
approximarely 2 i n .  above Spool 1 
tap  

+lo0 in .  25.0 paid 
water 

Cold l e g  Spool 15. 16 in. from 
vessel center t o  i n l e t  onnulus 
9 in .  below m l d  l e g  cencer l ine  a t  
225'. Spool 15 tap  is 9 in. above 
l l l l Y L  lUlllUlUk! Luy 

+loo in .  9 . 0  paid 
water 

Scesm Generator 

DPS-SGPEED I n  s t e m  generator feed l i n e  +lo0 in.  55.0 psid 
water 

DPS-SGDISC I n  sceom generocor discharge l i n e  

Prom scenm generator o u t l e t  plenum, 
269 i n .  from vessel center  along 
cold l e g  t o  cold leg  Spool 7. 231 i n .  
from Vessel center,  inc luding  o r i f i c e ,  
Spool 7 tap  i s  35 in.  below SWP tap  

2500 in. 225 psid 
water 

DPWSGSEC Secondary s ide ,  d i f f e r e n t i a l  pressure 
taps  ac 45 and 126 in .  ebove bocrom of 
tube shee t ,  e leva t ion  d i t te rence  
between caps i s  81 in .  

+loo i n .  55.0 paid 
water 

Pressur izer  

DPU-PWLL Proesvriror wscor level, elavacion 
d i f fe rence  between caps is 34 in . ,  
lower tap i e  apprqximaLely 3.5 in. 
above pressur izer  e x i t  

+50 i n .  5 . 5  psid 
water 

WLIMETRIC FUJU RATE 

I n t a c t  Looe 

. m-1 

Turbine €10-rer, b id i recc ional  

3-1". Schedule 160 pipe 

Hoc leg .  Spool 1 ,  18 in .  from 
vesse l  cencer 

+Z(H400 5 0 0  gpm 

+20-+400 9 0 0  gpm 
8Pm 

Cold leg. Spool 9 .  154 in. fram 
vessel cencer 

Ovld l ~ g ,  Cpbal 13, 61  in.  6wom 
vesse l  center 

~ v l d  leg. JVUUI 13, e9 I,,. rtuw 
vesse l  cencer 

Al l  (IraLiu<emenCs b id i recc ional .  
Schedule 160 pipe 

Broken LOOP 

'nu-21 Cold leg .  Spool 21, 58 i n .  from 
vessel cedcer, 3-111. pipe  

+2M-400 51500 gpm 
g w  

mot leg. Spool 30, 25 in. fram 
"easel center.  3-1". Pipe 

+20-t400 5700 gpm 
Y a  

Core 

FIV-CORE-IN 106 Detector sacureced from t-26 co t-27 sec Entrance co core, approximately 158 
in .  below cold leg  center l ine  

+2M-400 5400 gpm 
8Pm 



TABLE V (contd.) 

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-02-5 

~nnRel~' 
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(coned.) 

Measurerent 

VOLUUETRIC FLOW RATE 

ECC System 

mi-IPIS  In l i n e  !,padine, from LPIS f o r  i n t a c t  5 . 5 1 5  +5 gpm 
loop, 112-in. l i n e  mm 

In  l i n e  leading from LPIS f o r  broken +0.5+5 - +2 gpm 
loop, 314-in. l i n e  mm 

In l i n e  imediece ly  a f t e r  i n t a c t  loop +5-+60 +75 gpm 
accumulator, 1-1". l i n e  gpm 

109 Spike a t  t-2.5 sec due t o  valve operation 
a t  AC in ter ference  

In l i n e  immediately a f t e r  broken loop +5-+_60 t 3 5  gpm 
accumulator, 1-1". l i n e  gpm 

1-112-in. turb ine  55-500 - +75 gpm 
mm 

110 Spike before t-6 eec due t o  valve operation 
sndlor AC in ter ference  

111 

Surge l i n e  FIU-PRIZE 

FLUID VELOCITY 

Domcomer Gee 

ITV-40A 

Turbine flowmeter. b id i rec t ional  

40 in.  below cold leg  $enter l ine ,  0' +2.5+50 570 f t l s e c  
f t l e e c  

40 &. below cold leg  center l ine ,  180' +2.5+50 +50 f t l s e c  
fc l sec  

83 i n .  below cold l e g  center l ine .  180' 52.5350 240 f t l e e c  
ftlse; 

P lo t  i s  unid i rec t ional  due t o  the f a i l u r e  
of one pickup probe 

Drag-die= b id i rec t ional .  Computer 
conversion of ~ l t a g e  output t o  
momentum f lux  i s  m i d i r e c t i o n a l  w d  
therefore  shows magnitude only 

3-in. pipe In tac t  Looe 

mu-1 Hot l e g ,  Spool 1. 29 in. from +1+2000 +4256 lbmlft- 
vesse l  center ,  t a rge t  s i r e  1.0 in. ibm7ft-aec2 dec2 

Hot l e g ,  Spool 5. 100 in. from +1+2000 +3250 lbmlft- 
vesse l  center,  t a rge t  s i r e  1.0 in. ibmift-see2 Zec2 

Cold leg, Spool 10, 137 i n .  from +200-+104,000 '+21 000 lbmlft- 
vesse l  center ,  t a rge t  s i z e  0.875 in. lbmlft-sec2 eeci 

Cold l e g ,  Spool 13. 54 in. from +20(H14,800 5 8  750 lbmlft- 
vesse l  center.  t a rge t  s i z e  0.875 in. i b m l f t - s e d  seci 

Cold leg, Spool 15. 19 in .  from +20(H-14,500 9 8  770 lbmlft- 
vesse l  center ,  t a rge t  size 0.875 in. ibmlft-aec2 sec2 

Broken Loop 

mB-21 Cold leg ,  Spool 21, 53 in.  from +20(H70 500 +87 940 lbmlft- 118 
vesse l  center ,  > in .  pipe, te rge t  ibmlf7-sAc2 sec j  
s i z e  0.406 in. 

rn ld  leg. Spool 23. 93 in. from +zoo4125 000 +125,320 lbmlft- 119 
vessel center ,  upstreom o t  vessa-  ibm/r~-se>a vec3 
s i d e  nozzle, downstreom of i n j e c t i o n  
point.  2-in. pipe, te rge t  s i z e  0.406 in .  

Hot leg. Spool 30, 21 in.  from tZO(H60 000 544 250 l b d f t -  120 
vesse l  center ,  3-in. pipe, ta rge t  i b m l f ~ - s e c 2  secj  
s i z e  0.656 in .  

Cold l e g ,  Spool 42, 416 in .  from +200-+-116,000 5 3 1 , 3 4 0  l b d f t -  121 
waael center  along hot leg. upstream lbm/ft-sec2 secZ 
of pump-side nozzle,  downstream of 
in jec t ion  poin t ,  2-in. pipe, 
t a r g e t  s i z e  0.406 in .  

vessel 

FDV-CORE-IN In core flow mixer box, 150 in. +200-+5000 +I500 l b d f t -  122 
below cold l e g  center l ine ,  t a r g e t  ibm1f;-sec2 Bec2 
s i v r  1.D i n .  

DENSITY 

In tac t  Looe 

GU-1VR Hot leg. Spool 1. 24 in. from 
vesse l  center ,  v e r t i c a l  

GU-1W Hot leg ,  Spool 1, 26 in. from 
vesse l  center ,  horizontnl 

CU 5W Hnr 1.0, Spnol 5 .  96 i n .  from 
vesse l  center ,  v e r t i e n l  

GU-1OVR Cold leg ,  Spool 10, 141 in. from 
vesse l  center ,  verc icnl  
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Data Acguieition 
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DENSITY (contd.) 

I n t a c t  Loop (concd.1 0.2-100 lbml 0-100 1bm/ft3 
fcJ  

GU-13VR Cold l e g ,  Spool 13. 59 in .  from 
vessel center,  v e r t i c a l  

GU-15HZ Cold leg .  Spool 15 ,  20 in .  from 
veeeel center,  hor izonta l  

CU-15VR Cold leg ,  Spool 15. 23 in .  from 
vesse l  center,  v e r t i c a l  

Broken Looe 

G&ZlVR Cold leg .  Spool 21, 49 in .  from 
veaeel center,  v e r t i c a l  

CE-23VR Cold l e g ,  Spool 23, 92 in. from 
" " " L . I ~  ..:*I.( Y L ~ t l i i l  

QD l O Y n  l b ~  Is&. Jwvl  M. i J  111. l lum 
vesse l  center,  v e r t i c a l  

68-42VR Cold lcg ,  Spool 42. 415 lu. Iuuu 
vessel center along hot leg,,  v e r t i c a l  

Vessel 

CV-UJR-15OHZ Core f lov  mixer box. 152 in .  below 
cold leg  center l ine ,  horizontal.  
0 .10o0 

GV-1611192D Lover plenum 161 in .  below cold  
leg  center l ine  (270°) to 192 in .  
below cold leg  c e n t e r l i n e  (90'). 
31 i n .  v e r t i c a l  32.2 i n .  diagonal 

GVLP-165HZ Upper p a r t  of lower plenum. 165 in. 
below cold l e ~  center l ine .  1.724 
in. below d-ewer e x i t .  hor izonta l .  
0-180" 

CVLP-172HZ laver  p lenm.  172 in .  below cold l e g  
center l ine .  8.729 in .  below downcomr 
exit. horizontal.  90-270' 

0.1-100 lbml 0-100 1bm/ft3 131 
f t 3  

Pressur izer  

GU-PRIZE Surge l i n e  

LIQUID LEVEL 

S t s ~ m  Cenerntor 

DPU-SGSEC Srcuudary ttldr, d l ICrrenr la1  +lo0 i n .  +5..0 psrd I W  
pressure taps a t  45 end 126 in. water 
ahnw f v h ~  sheer.  elevnrlnn d l  f~ 
ference between cnps is 81 in .  

Pressur izer  water l e v e l ,  e leva t ion  +50 in .  +2.5 psid 
d i f fe rence  between caps i s  24 in. ,  water 
l o w e r  t ap  is approximaceiy 1.3 111. 

above pressur izer  e x i t  

UASS FU)W RATE mss flow r a t e  obtained by combining Range for mass flow is determined 
4.naL.y (nama asaasuasiril saaliillrjba) EZGZ i'&i&b uC i ~ d i . l d u u l  d c L ~ c L v ~ v  
with volumetric flaw r a t e  ( turb ine  uee i n  ca lcula t ion  
flowmeter) or mamentum f lux  ( d r a ~  
J IJL)  

I n t a c t  L m e  

Hat leg. Spool 1 

Hur l eg .  Spool 3 

Cold l e g .  Spml  9 

Cold leg. Spool 10  

Cold leg. Spool 1 3  

FDU-15 W-15VR 
mu-15 GU-1SVR 

FTU-PRIZE 
W-PRIZE 

Cold leg. Spool 1 5  

Pressur izer  surge l i n e  



TABLE 'V ' (contd. ) 

DATA PRESENTATION.FOR SEMISCALE MOD-1 TEST S-02-5 

Meaeuremnt ~ocstion and Coannenr~'~] 

MASS FLnW RATE (contd.) 

Broken Loop 

FDB-21 GB-21VR 
PIB-21 CB-21VR 

Cold 1%. Spool 21 

FDB-23 GB-23VR Cold leg. S p m l  23 

Hot leg. S p w l  30 

FDB-42 CB-42VR Cold leg. Spool 42 

Vessel 

m-CORE-IN 
GV-COR-15OHZ 

Entrance to core 

FDV-CORE-IN 
GV-COR-150HZ 

Entrance to core 

CORE CWRACIERISTICS 

PWRCOR T-2 

Core power 

Core power 

P W  CHARACIERISTICS 

P W U - T U R Q  Pump torque 

P W U - W U  P m p  speed 

Data Acquisition 
Deceeror Sys ten ~igure"] ~easurement ~omments'~] 

142 Discrepancies in m s s  flow measurements 
143 from FDB-21 end FTB-21 m y  be due to 

changes in the calibration factors due to 
the combined effects of two phase flow 
and complex geometries not accounted for 
in present calibration techniques 

0-3600 rpm 0-3600 rpm 152 Indicated initinl pump speed is below 
actual pump rpm due to n reeonnnr vibration 
in pickup probe mounting 

[a] Statements ar the beginning o f  a mcneurement category regarding lacarion and comments, range, and figure apply to all subsequent measurements within the 
given category unless specified othewiee. 

[b] Detectors which were subjected to overrange conditions during portions of the test were capable of withstanding these conditione withouc change in oper- 
ating or measuring characteristics when the physical conditions were again within the detector range.. 
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- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  I0 .C  15 .0  3 0 . 0  2 5 . 0  3 0 . 0  311.0 4 0 . 0  U5.0 

T l M E  AFTER RUPTURE I S E C )  

Fig .  7 F l u i d  tempera ture  i n  i n t a c t  loop  h o t  l e g .  

Fig.  8 F l u i d  tempera ture  i n  i n t a c t  loop  co ld  l e g .  
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Fig.  9 F lu id  temperature  i n  broken loop  ( v e s s e l  s i d e ) .  
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100.  

- 1 0 . 3  - 5 . 0  0 . 0  5 . 0  10 .0  1 5 . 0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 9  4 0 . 0  4 5 . 0  

TIME AFTER RUPTURE ISECI 

Fig .  1 0  F lu id  temperature  i n  broken loop (pump,side) .  



- 1 0 . 0  - 5 . 0  0 . 0  5 ,  10 .0  15.0 20.0 25 .0  3 0 . 0  35.0 40 .0  4 5 . 0  

TIME AFTER! RUPTURE (SECI 

Fig. 11 Fluid temperature in domcomer annulus (upper). 
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- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 5 0  8 0 . 0  8 5 . 0  30.0 35 .0  90.0 u5.0 

TIME AFTER RUPTURE (SECl 

Fig. 12 Fluid temperature in downcomer annulus (lower). 



475. 

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 1 5 . 0  2 0 . 0  25 .0  30 .0  35.0 40 .0  V5.0 
TIME AFTER RUPTURE ISECI  

Fig. 13 Fluid temperature in upper plenum. 

100. 

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 2 0 . 0  25 .0  3 0 . 0  35 .0  4 0 . 0  W . 0  
TIME AFTER RUPTURE ISEC)  

Fig. 14 Fluid temperature in lower plenum. 



Fig. 15 Fluid temperature in core (Grfd Spacer 5 ) .  

TIHE AFTER RUPTURE ISEC) 

Fig. 16 Fluid temperature i.n cote (Grid Spacer 6). 



F i g .  17 F l u i d  t e m p e r a t u r e  i n  c o r e  (Grid  Spacer  8 ) .  

eso . 

Fig .  1 8  F l u i d  t e m p e r a t u r e  i n  c o r e  (Grid  Spacer  1 0 ) .  



Fig .  19  F l u i d  temperature i n  i n t a c t  loop coolant  i n j e c t i o n  l i n e  ( a t  Spool 1 4 ) .  

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  3 0 . 0  311.0 '40.0 Q5.0 
T I M E  AFTER RUPTURE (SECI 

Fig .  2 0  F l u i d  temperature i n  broken loop coolant  i n j e c t i o n  l i n e  ( a t  Spool 4 2 ) .  



425 .  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10 .0  1 5 . 0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  4 0 . 0  4 5 . 0  

TlHE AFTER RUPTURE ISECI 

F i g .  21  F l u i d  t empera tu re  i n  s team g e n e r a t o r  i n l e t  and o u t l e t .  

F ig .  22 F l u i d  t e m p e r a t u r e  i n  s team g e n e r a t o r .  



Fig. 23 Fluid temperature in pressurizer surge line. 

Fig. 24 Fluid temperature in pressure suppression system. 



Fig. 25 Material temperature in intact loop. 

350. 

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 2 0 . 0  25 .0  30 .0  35 .0  40.0 '45.0 

T l M E  AFTER RUPTURE ( S E C I  

Fig. 26 Material temperature in broken loop. 



- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 15 .0  2 0 . 0  2 5 . 0  30 .0  35 .0  UO.0 CS.O 

TIME AFTER RUPTURE (SEC) 

Fig. 27 Material temperature in vessel wall. 

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  1 0 . 0  15 .0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  CO.0 CS.O 
TIME AFTER RUPTURE ISEC) 

Fig. 28 Material temperature in vessel filler. 



duo. 

- 1 0 . 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 )  

Fig. 29 Material temperature vessel filler insulator. 

Fig. 30 Material temperature in core barrel. 



eso . 
-10.0 -5.0 0.0 5.0 10.0 I .  20.0 25.0 30.0 35.0 uo.0 b5.o 

TIME AFTER RUPTURE ISEC)  

Fig. 31 Core heater temperature, Rod-D-4. 

Fig. 32 Core heater temperature, Rod D-5. 



750. 

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  30.0 35 .0  QO.O W . 0  

TIME AFTER RUPTURE ISEC) 

Fig. 33 Core h e a t e r  t empera ture ,  Rod E-4. 

500.  

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 5 .  20 .0  25 .0  30 .0  35 .0  Q0.0 M . 0  
TIME AFTER RUPTURE ISEC) 

Fig. 34 Core h e a t e r  t empera ture ,  Rod E-5. 



-10.0 - 5 . 0  0 . 0  5 . 0  10.0 15.0 20.0 25.0 30.0 35.0 wo.0 w5.0 

T I M E  AFTER R U P ~ U I E  t S E C )  

Fig. 35 Core heater temperature, Rod A-4. 

750. 

-10.0 -5.0 0 . 0  5 . 0  10.0 0 20.0 25.0 30.0 35.0 wO.0 a . 0  
T I M E  AFTER RUPTURE (SEC)  

'Fig. 36 Core heater temperature, Rod A-5. 



Fig. 37 Core heater temperature, Rod B-3. 
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-10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 60.0 65.0 
T I M E  AFTER RUPTURE I S C C I  

Fig .  38 Core heater temperature, Rod B-5. 



. O  - 5 . 0  0 . 0  5 . 0  10.0 5 0  20 .0  25 .0  30 .0  35 .0  WO.0 W . 0  

TIRE AFTER RUPTURE ISECI 

Fig. 39 Core heater temperature, Kod 8-6. 

700. 

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  2 5 . 0 .  30.0 35.0 W0.0 W5.0 
TIME AFTER RUPTURE ISECI 

Fig. 40 Core heater temperature, Rod C-2. 
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-10 .0  - 5 . 0  0,.0 5 . 0  10.0 15.0 2 0 . 0  2 5 . 0  3 0 - 0  3 9 . 0  U0.0 96 .0  

TIME AFTER RUPTURE (SECI 

Fig. 43 Core heater temperature, Rod C-5. 

- 1 0 . 0  - 5 . 0  0 . 0  5 0  10 .0  15.0 2 0 . 0  0 5 . 0  30 .0  35 .0  40 .0  9 5 . 0  

TIME AFTER RUPTURE ISECI 

Fig. 44 Core heater temperature, Rod C-6. 



Fig. 45 Core heater temperature, Rod C-7. 

600.  

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  30.0 35 .0  YO.0 Y5.0 

TIME AFTER RUPTURE ( S E C )  

Fig. 46 Core heater temperature, Rod D-2. 



Fig. 47 Core heater temperature, Rod D-3. 

500.  

-10.0 - 5 . 0  0 . 0  5 . 0  1 0 . 0  0  20 .0  25 .0  3 0 . 0  35 .0  WO.0 W . 0  
TIME AFTER RUPTURE ISECI 

Fig, 48 Core heater temperature, Rod D-6. 



700. 

-10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 cO.0 4S.O 

TIME AFTER RUPTURE (SEC) 

Fig. 49 Core heater temperature, Rod D-7. 

-10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 311.0 90.0 cS.0 
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Fig. 50 Core heater temperature, Rod D-8. 
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Fig .  51 Core h e a t e r  t empera ture ,  Rod E-1. 

500.  

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 5 0  20 .0  25 .0  30.0 35 .0  9 0 . 0  '45.0 

TlME AFTER RUPTURE ISEC) 

Fig .  52 Core h e a t e r  t empera ture ,  Rod' E-2. 



-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 2 0 . 0  2 5 . 0  3 0 . 0  35 .0  90 .0  W5.0 

T I M E  AFTER RUPTURE ( S E C )  

Fig. 53 Core heater temperature, Rod E-3. 
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T I M E  AFTER RUPTURE ( S E C )  

Fig. 5 4  Core heater temperature, Rod E-6. 
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55 Core heater temperature, Rod E-7. 

000.  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  30.0 35 .0  QO.0 Q5.0 
TIME AFTER RUPTURE (SECI 

Fig .  56 Core heater temperature, Rod E-8. 



Fig. 57 Core heater temperature, Rod F-2. 

-10.0 -5 .0  0 . 0  5 .  10 .0  15.0 20.0 25.0 30.0 31.0 cO.0 QS.0 

T I M E  AFTER RUPTURE ( S E C I  

Fig. 58 Core heater temperature, Rod F-3. 



-10 .0  -5.0 0 .0  5 . 0  10.0 15.0 2 0 . 0  2 5 . 0  30 .0  3 . 0  UO.0 US.0 

TIME AFTER RUPTURE (SEC) 

Fig.  59 Core h e a t e r  temperature ,  Rod F-4. 
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Fig .  60 Core h e a t e r  temperature ,  Rod F-5. 
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Fig. 6 1  Core h e a t e r  t empera ture ,  Rod F-6. 

-10.0 -5 .0  0 . 0  5 .0  10.0 5 .  20.0 25.0 30.0 35.0 YO.0 W . 0  

T I M E  AFTER RUPTURE I S E C )  

Pig. 62 Core h e a t e r  t empera ture ,  Rod F-7. 



700.  

-10 .0  -5 .0  0 . 0  5 0  10.0 15.0 20 .0  25.0 30 .0  3 0  CO.0 C8.0 
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Fig. 6 3  Core heater temperature, Rod G-4. 
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Fig. 64  Core heater temperature, Rod G-5. 
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Fig. 65 Core heater temperature, Rod G-6. 

Fig. 66 Core heater temperature, Rod H-4. 



Fig .  67 P r e s s u r e  i n  i n t a c t  loop.  

F ig .  68 P r e s s u r e  i n  broken loop  ( v e s s e l  s i d e ) .  



0 .  

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  30 .0  35.0 90.0 95 .0  
TIME AFTER RUPTURE (SECI 

Fig. 69 Pressure i n  broken loop (pump s i d e ) .  

Fig. 70 Pressure i n  vesse l .  
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TIME AFTER RUPTURE ISECI 

Fig .  7 1  P r e s s u r e  i n  i n t a c t  l o o p  accumulator .  
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F i g .  72 P r e s s u r e  i n  broken l o o p  accumulator .  
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TIME AFTER RUPTURE ISECI 

Fig.  73 P r e s s u r e  i n  steam g e n e r a t o r ,  secondary s i d e .  
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. Fig.  74 P r e s s u r e  i n  steam g e n e r a t o r ,  primary s ide, .  
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- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  1 0 . 0  15.0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  b 0 . 0  95.0 

TlflE AFTER RUPTURE ISECI 

Fig .  75 P r e s s u r e  i n  p r e s s u r i z e r .  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0  0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  bO.O 9 5 . 0  

TIME AFTER RUPTURE ISECI 

Fig .  76 P r e s s u r e  i n  p r e s s u r e  s u p p r e s s i o n  system. 



-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  30 .0  35 .0  cO.0 95.0 

TIME AFTER RUPTURE ISEC) 

Fig. 77 Differential pressure in intact loop (upper plenum to Spool 1). 

- I  .o  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 2 0 . 0  2 5 . 0  30 .0  3 5 . 0  '40.0 c5.o 

T I M E  AFTER RUPTURE ISECI 

Fig. 78 Differential pressure in intact loop (Spoof f KO Spoof 3). 
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- 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  4 0 . 0  4 5 . 0  

TIME AFTER RUPTURE (SEC) 

Fig .  79 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop (Spool 3 t o  Spool 6 ) .  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10.0  1 5 . 0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  4 0 . 0  4 5 . 0  

TIME AFTER RUPTURE (SEC) 

Fig. 80 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop (Spool 6 t o  Spool 7 ) .  
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Fig. 81 Differential pressure in intact loop (steam generator outlet 
plenum to Spool 7). 

- 1  .o 

-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 5 .  20 .0  25 .0  30.0 

T l M E  AFTER RUPTURE I S E C I  

Pig. 82 Differential pressure in intact loop (Spool 7 

35.0  90 .0  95 .0  

to Spool 10). 
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TIME AFTER RUPTURE (SEC) 

Fig.  83 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop (Spool 1 2  t o  Spool 10 ) .  

- 1 0 . 0  -5 .0  0 . 0  5 . 0  10.0 0  2 0 . 0  25 .0  3 0 . 0  35 .0  90 .0  b5.0 

TIME AFTER RUPTURE (SEC) 

Fig .  84 D i f f e r e n t i a l  p r e s su re  i n  i n t a c t  loop ,  low range (Spool 12 t o  Spool 1 0 ) .  



- 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  - 0 . 0  Y5.0 
T I M E  AFTER RUPTURE I S E C )  

Fig.  85 D i f f e r e n t i a l  p r e s su re  i n  i n t a c t  loop (Spool 12 t o  ~ p o o l ' l 5 ) .  

- 1 0 . 0  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10 .0  15.0 2 0 . 0  8 5 . 0  30 .0  35 .0  - 0 . 0  - 5 . 0  

T I M E  AFTER RUPTURE I S E C I  

Fig .  86 Di fye ren r i a f  p r e s su re  i n  i n t a c t  loop (Spuul 15  L U  SpLuul 1 ) .  



- 1 0 . 0  - 6 . 0  0 . 0  5 . 0  10 .0  1 5 . 0  8 0 . 0  2 5 . 0  3 0 . 0  5 5 . 0  4 0 . 0  US.0 

TIME AFTER RUPTURE ISEC) 

Fig. 87 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  (Spool 1 5  t o  v e s s e l  i n l e t  a n n u l u s ) .  

100 .  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  1 0 . 0  5 . 0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  4 0 . 0  4 5 . 0  
TIME AFTER RUPTURE tSEC) 

Fig. 88 D i f f e r e n t i a l  p r e s s u r e  i n  i n t a c t  loop  (Spool  1 5  t o  a tmosphere ) .  
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Fig.  89 D i f f e r e n t i a l  p re s su re  i n  i n t a c t  loop ( p r e s s u r i z e r  l i q u i d  l e v e l ) .  
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Fig. 90 D i f f e r k n t i a l  l j ressure i n  broken 'loop (vesse l - s ide  n o h e 1  t h r o a t  t o  
d ive rgen t  s e c t i o n ) .  
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Fig. 91 Differential pressure in broken loop (Spool 30 to Spool 36L). 
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Fig. 92 Differential pressure in broken loop (Spool 32U to Spool 36L). 
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Fig.  9 3  D i f f e r e n t i a l  p r e s s u r e  i n  broken loop  (Spool 38 t o  Spool 40) .  

. Fig.  94 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  ( i n l e t  annulus  t o  upper plenum) . 



Fig. 95 Differential pressure in vessel (DPV-9-180QQ). 
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Fig. 96 Differential pressure in vessel (DPV-26-55QM). 
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F i g .  97 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-156-173QQ). 

. Fig .  98 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-166-191QT). 
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Fig. 99 Differential pressure in vessel (DPV-LP-UP). 
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Pig. 100 Differential pressure across steam generator feedwater inlet. 



Fig. 101 Differential pressure across steam generator steam discharge. 
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Fig. 102 Differential in steam generator secondary. 



- 5 0 0 .  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10 .0  1 5 . 0  2 0 . 0  2 5 . 0  3 0 . 0  3 5 . 0  4 0 . 0  4 5 . 0  
TlHE AFTER RUPTURE ISECI 

Fig.  103 Volumetric ' f low i n  i n t a c t  loop  (FTU-1, FTU-9). 
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Fig.  104 Volumetric flow i n  i n t a c t  loop (FTU-13, FTU-15). 
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Fig. 105 Volumetric flow in broken loop (FTB-21, FTB-30). 
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Fig. 106 Volumetric flow in core entrance. 
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Fig.  107 Volumetric f low i n  low-pressure i n j e c t i o n  l i n e  ( i n t a c t  l oop ) .  
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Fig .  108 Volumetric f low i n  low-pressure i n j e c t i o n  l i n e  (broken loop ) .  
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Fig .  109 Volumetric f low i n  accumulator d i scharge  l i n e  ( i n t a c t  loop) .  
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Fig.  110 Volumetric flow i n  accumulator d iccharge  l i n e  (brolcgn loop) .  
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Fig. 111 Volumetric flow in pressurizer surge line. 
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Fig. 112 Fluid velocity in vessel. 
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Fig.  113 Momentum f l u x  i n  i n t a c t  loop (Spool 1 ) .  
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Fig. 114 Momentum f l u x  i n  i n t a c t  loop (Spool 5 ) .  
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Fig .  115 Momentum f l u x  i n  i n t a c t  l o o p  (Spool 1 0 ) .  
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F i g .  116 Momentum f l u x  i n  i n t a c t  loop  (Spool 1 3 ) .  
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Fig. 1 1 7  Momentum f l u x  i n  i n t a c t  loop (Spool 1 5 ) .  

F ig .  118 Momentum f l u x  i n  i n t a c t  loop (Spool 21) .  
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Fig. 119 Momentum flux in broken loop (Spool 23). 
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Fig. 120 Momentum flux in broken loop (Spool 30). 
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F i g .  1 2 1  Momentum f l a x  i n  broken l o o p  (Spool  42) .  
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Fig .  122  Momentum.flux i n  c o r e  e n t r a n c e .  .. 
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Fig. 1 2 3  Density i n  i n t a c t  loop  (GU-lVR, GU-1HZ). 
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Fig. 124  Density i n  i n t a c t  loop  (GU-5VR, GU-1OVR). 
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Fig. 125 Density in intact loop (GU-13VR). 
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Fig. 126 Density in intact loop (CU-15HZ, GU-15VR). 
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Fig. 127 Density in broken loop (GB-21VR, GB-23VR). 
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Fig. '128 Density in broken loop (GB-30VR, GB-42VR). 
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Fig. 129 Density in vessel (GV-COR-150HZ, GV-161/192). 
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Fig. 130 Density in vessel (GVLP-165HZ, GVLP-172HZ) 
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Fig .  131 Dens i ty  i n  p r e s s u r i z e r .  
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Fig .  132 Mass f low i n  i n t a c t  loop  (FDU-1 and GU-1VR). 

GU-PRIZE X 
L 

w f * k *  

- 



2 0 . 0  

15 .0  

10.0 - 
U 
W 
ul . 
m 
J - 5 . 0  
I 
0 
A 
I. 

ul 
ul 
< 0 . 0  r 

- 5 . 0  

- 1 0 . 0  

- 1 0 . 0  - 5 . 0  0 . 0  5 . 0  10 .0  1 5 . 0  2 0 . 0  2 5 . 0  3 0 . 0  35 .0  4 0 . 0  45 .0  

TIME AFTER RUPTURE ISEC) 

Fig.  133 Mass f low i n  i n t a c t  loop (FTU-1 and GU-1VR). 
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Fig.  134 Mass flow i n  i n t a c t  loop (FDU-5 and GU-~VR). 
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Fig.  135 Mass f low i n  i n t a c t  loop  (FTU-9 and GU-~OVR). 
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Fig. 136 Mass f low i n  i n t a c t  loop (FDU-10 and GU-1OVR). 
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F i g .  137 Mass f l o w  i n  i n t a c t  l o o p  (FDU-13.and GU-13VR). 
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Fig .  138 M ~ E E  f low i n  i n t a c t  loop  (FTU-13 and GU-13VR). 
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F i g .  139 Mass flow i n  i n t a c t  loop (FDU-15 and GU-15VR). 
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Fig. 140 Mass flow i n  i n t a c t  loop (FTU-15 and GU-15VR). 



Fig .  1 4 1 M a s s  f l o w  i n  p r e s s u r i z e r  s u r g e  l i n e  (FTU-PRIZE and GU-PRIZE). 

Pig .  142 Mass £low i n  broken l o o p  (FDB-21. and GR-21VR). 
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Fig .  143 Mass flow i n  broken loop (FTB-21 and GB-21VR). 
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Fig. 144 Mass flow i n  broken loop (FDB-23 and GB-23VR). 



-10 .0  - 5 . 0  0 . 0  5 . 0  10.0 15.0 20 .0  25 .0  30 .0  35 .0  VO.0 V5.0 
TIME AFTER RUPTURE ISECI 

Fig .  145 Mass flow i n  broken loop (FDB-30 and GB-30VR), 
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Fig.  146 Mass flow i n  broken loop (FTB-30 and GB-30VR). 
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Fig. 147 Mass flow i n  broken loop (FDB-42 and GB-42~~). 
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Fig. 148 Mass flow in vessel (FTV-CORE-IN and GV-COK-150HZ). 
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Fig. 149 Mass flow in vessel (FDV-CORE-IN and GV-COR-150HZ). 
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Fig. 150 Corc hcatcr pin total power. 
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Fig .  151 Pr imary pump t o r q u e .  
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Fig .  152 Pr imary  pump speed .  
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