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EXPERIMENT DATA REPORT FOR LOFT EXPERIMENT L6-5 - Kau-153-80
Dear Mr, Tiller:

This letter transmits the Experiment Data Report (EDR) for the Loss-
of-Fluid Test (LOFT) Anticipated Transient Experiment L6-5, Technical
Report EGG-2045, NUREG/CR-1520.

Experiment L6-5 was conducted on May 29, 1980 and was the first ex-
periment in the non-Loss-of-Coolant Experiment (LOCE) Test Series
(Experiment Series L6). The experiment was successful and the objec-
tives were met, Experiment L6-5 provided data for comparison of a
pressurized water reactor to a loss-of-feedwater transient.

The Experiment Data Report (EDR) presents selected thermal hydraulic
data from Experiment L6-5 graphically in Standard International Units.
The data have been analyzed to ensure that they are reasonable and
consistent.

Very truly yours,

YA

n
Director, LOFT
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ABSTRACT

Uninterpreted experimental data from the
first anticipated transient experiment
(Experiment L6-5) conducted "t the Loss-of-Fluid
Test (LOFT) facility are presented. The LOFT
facility is a 50-MW(t) pressurized water reactor
(PWR) system with instrumentation to measure
and provide data on the thermal-hydraulic condi-
tions throughout the system. Operation of the
LOFT system is typical of a large [~ 1000 MW(e)]
corimercial PWR system, Experiment L6-5 was a
loss of secondary feedwater anticipated transient.
At experiment initiation, the LOFT system was
operating at 36.7 + 1| MW(1) (yielding a max-
imum linear heat generation rate of 396 + 2
kW/m) with a primary flow rate of
479.4 + 6.3 kg/s, hot leg temperature of

NRC FIN No. A6048 - LOFT Experimental Program.

$68.2 + 0.5K, and hot leg pressure of
14.79 + 0.25 MPa in the primary coolant system.
The transient was initiated by turning off the
secondary coolant system main feedwater pump.
The reactor was scrammed manually when steam
generator secondary liquid level dropped to its low
setpoint. The liquid levels in the steam generator
and pressurizer were recovered through operator
action. The experiment ended when the liquid
levels in the steam generator and pressurizer
reached their normal operating bands. The data
presented from Experiment L6-5 show the effect
that a loss of secondary feedwater would kave on
the thermal-hydraulic conditions in an operating
PWR system.




This repor. presents experimental data from the
first anticipated transient experiment
(Experiment Lé-5) conducted in the Loss-of-Fluid
Test (LOFT; facility. The data are uninterpreted
but readily usable for the nuclear community in
advance of detailed analysis and interpretation.
Experiment 16-5 was a loss of secondary feed-
water anticipated transient, and was performed on
May 29, 1980, as part of the LOFT Experimental
Program conducted by EG&G Idako, Inc., for
the U.S. Nuclear Regulatory Commission. This
experimen; is part of the LOFT Non-LOCE Test
Series L6 which was designed to provide data for
investigating the thermal-hydraulic response of
the LOFT reactor system from transient initiation
to plant restabilization after reactor scram.
Experiment L6-5 was conducted at 36.7 + | MW
(yielding a maximum linear heat generation rate of
396 + 2kW/m). The general objectives for
Experiment Series L6 are as follows:

1. To provide data required for evaluation of
the plant and control systems performance
during each of the anticipated transient
causing scram (ATCS) tests.

2. To determine the important thermal,
hydraulic, operational, and neutronic
phenomena during an ATCS at the LOFT
Jacility. Identify and explain any
unexpected behavior.

3. Provide data to evaluate reactor transient
analysis techniques used to analyze
anticipated transients.

4. Provide data to analyze the relationship
hetween LOFT and large pressurized water
reactor (PWR) behavior during anticipated
transients.

S. To determine the effectiveness of
instruments normally provided in large
PWRs for identifying anticipated tran-
sients and monitoring the resulting plant
response.

6. To determine w at additional information
and/or measurements would assist a plant
operator in his diagnosis and/or control of
an anticipated transient,

i

SUMMARY

7. Continue development and testing of the
Operational Diagnostic and Display
System (ODDS) by opevation of the ODDS
during each test,

The specific objectives for Experiment L6-5 are
as follows:

1. Investigate plant response to a transient in
which the feedwater flow to the secondary
system is stopped.

2. Provide continued evaluation on automatic
recovery methods.

3. Provide continued data for assessment of
code capabilities to predict secondary
system initiated events.

The LOFT integral test facility has been
designed to simuiate the major components and
system esponses of a commercial four-loop PWR
[~ 1000 MW(e)] during a hypothetical loss-of-
coolant accident. The LOFT facility consists of

1. A reactor vessel with a nuclear core
(Core 1)

2. An intact loop with active steam generator,
pressurizer, and two primary coolant
pumps connected in parallel

3. A broken loop with simulated pump,
simulated steam generator, and two quick-
opening blowdown valve assemblies

4. A blowdown suppression system consisting
of a header, suppression tank, and a
suppression tank spray system

S. An emergency core coolant (ECC) injec-
tion system consisting of two low-pressure
injection system pumps, two high-pressure
injection system pumps, and two
accumulators.

The blowdown suppression system and ECC
injection system were not used in
Experiment L6-5. The broken loop was stagnant
throughout the experiment and, therefore, served
only a passive role.



Experiment L6 5 was initiated from primary
coolant system initia' conditions of: hot leg
temperature, 568.2 + 0.5SK; cold leg
temperature, 554.7 + 3 K; hot leg pressure,
1479 + 0.25 MPa; and intact loop flow rate,
479.4 = 6.3 kg/s. The preexperiment power level
was 36,7 + | MW, with a maximum linear heat
generation rate of 39.6 + 2 kW/m. The experi-
ment was initiated by turning the secondary
coolant system main feedwater pump off. The
reactor was scrammed manually on indication of
low liquid level in the steam generator secondary

iv

sige. The experiment was terminated when the
operators refilled the steam generator (o its
operating range and restored the pressurizer to its
normal operating level.

Experiment L6-5 satisfied the specified objec-
tives. This report presents data in the form of
graphs in engineering (standard international)
units. In conjunction with data obtained from
direct measurement, chosen computed variables
are included to facilitate the analysis of the system
thermal-hydraulic behavior.
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EXPERIMENT DATA REPORT FOR
LOFT ANTICIPATED TRANSIENT EXPERIMENT L6-5

1. INTRODUCTION

This report presents data from
Experiment L6-5, which was conducted in the
Loss-of-Fluid Test (LOFT) facility on May 29,
1980. The LOFT facility is a SO-MW(t) pressur-
1zed water reactor (PWR) with instrumentation to
measure and provide data on the thermal-
hydraulic conditions throughout the system.
Operation of the LOFT system is typical of a
large [~ 1000 MW(e)] commercial PWR.
Experiment L6-5 was the first anticipated tran-
sient experiment performed in the LOFT facility
and simulated a loss of secondary feedwater to a
PWR system.

Experiment L6-5 was planned and supervised
by the LOFT Experimental Program. The LOFT
Experimental Program is one of several water
reactor research experimental programs con-
ducted by EG&G Idaho, Inc., for the U.S.
Nuclear Regulatory Commission and
administered by the U.S. Department of Energy at
the Idaho National Engineering Laboratory.

The data presented in this report are from 53 of
the 631 instruments that provided data during
Experiment L6-5. Only the data considered perti-
nent to the understanding of this experiment are
presented. The data are in an uninterpreted but
readily usable form for use by the nuclear com-
munity in advance of detailed analysis and inter-
pretation. The data, in the form of graphs in
engineering units, have been analyzed only to the
extent necessary to ensure that they are reasonable
and consistent.

Section 1.1 of this introduction states the LOFT
Experimental Program objectives. Section 1.2
presents the Experiment L6-5 objectives and
briefly describes the experiment conditions and
operation. Section 2 of this report briefly
describes the LOFT configuration. Section 3
discusses the LOFT instrumentation system and
the methods of obtaining certain measurements.
Section 4 summarizes Experiment L6-5 initial
conditions and experimental procedure. Section 5
presents the data with supporting information for
data interpretation. Appendix A discusses the

methods used to verify the consistency and
accuracy of the data. Appendix B contains a com-
plete list of LOFT instrumentation available for
use during Experiment L6-5.

1.1 LOFT Experimental
Program Objectives

The LOFT integral® test facility was designed to
simulate the major components of a four-loop,
commercial PWR, thereby producing daia on the
thermal, hydraulic, nuclear, and structural proc-
esses expected to occur during accidents in a
PWR. Reference ! describes the LOFT facility in
detail. The specific objectives of the LOFT
Experimental Program are to:

1. Provide data required to evaluate the
adequacy of and to improve the analytical
methods currently used to predict the
response of large PWRs to postulated acci-
dent conditions, the performance of
engineered safety features (ESF) with par-
ticular emphasis on emergency core cooling
system (ECCS), and the quantitative
margins of safety inherent in the
performance of the ESF.

2. Ideatify and investigate any unexpected
event(s) or threshold(s) in the response of
either the plant or the ESF and develop
analytical techniques that adequately
describe and account for the unexpected
behavior(s).

3. Evaluate and develop methods to prepare,
operate, and recover systems and plant for
and from reactor accident conditions.

a. The term *‘integral’’ is used to describe an experiment com-
bining the nuclear, thermal, hydraulic, and structural processes
occurring during an accident as distinguished from separate
effects, nonnuclear, small-scale, and thermal-hydraulic
experiments conducted for accident analysis.
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4. Identify and investigate methods by which
reactor safety can be enhanced, with
emphasis on the interaction of the operator
with the plant.

1.2 Experiment Objectives and
Brief Description of
Experiment L6-5

The LOFT Non-LOCE Test Series L6 was
designed to provide large-scale system data for
several PWR anticipated transients. The transients
to be studied include: loss of steam load, loss of
primary coolant system (PCS) flow, excessive load
increase, unintentional rod bank withdrawal, loss
of feedwater, and uncontrolled boron dilution.

The general objectives for Test Series L6 are as
follows:

1. To provide data required for evaluation of
the plant and control system performance
during each of the anticipated transient
causing scram (ATCS) tests.

rJ

To determi' the important thermal,
hydraulic, Hperctional, and neutronic
phenomena du.:ne on ATCS at the LOFT
facility. Identify and explain any
unexpected behavior.

3. Provide data to evaluate reactor transient
analysis techniques wused to analyze
anticipated transients.

4. Provide data to analyze the relationship
between LOFT and large PWR behavior
during anticipated transients.

5. To determine the effectiveness of
instruments normally provided in large
PWRs for identifying anticipated tran-
sients and monitoring the resulting plant
response.

6. To determine what additional information
and/or measurements would assist a plant

operator in his diagnosis and/or control of
an anticipated transient.

7. Continue development and testing of the
Operational Diagnostic and Display
System (ODDS) by operation of the ODDS
during each test.

The specific objectives for Experiment L6-5 are
as follows:

1. Investigate plant response to a transient in
which the feedwater flow to the secondary
system is stopped.

2. Provide continued evaluation on automatic
recovery methods.

3. Provide continued data for assessment of
code capabilites to predict secondary
system initiated events,

LOFT Experiment L6-5 simulated a loss of
secondary feedwater anticipated transient in a
commercial PWR. At the time of experiment
initiation, the LOFT reactor was operating (a) at a
maximum linear heat generation rate of
396+ 2 kW/m and a power of 36.7 + | MW,
which is about 75% of the LOFT rated thern:al
power of 50 MW, (b) at temperatures in the PCS
intact loop of 568.2 + 0.Sand 554.7 + 3 K in the
hot and cold legs, respectively, and (¢) a pressure
in the PCS intact loop of 14.95 + 0.34 MPa in
the hot leg. The experiment was initiated by turn-
ing the secondary coolant system main feedwater
pump off. The reactor was scrammed manually at
23.7 =+ 0.1 s, when the secondary water level in
the steam generator dropped to a level corre-
sponding to a low steam generator water level that
would initiate a scram in a commercial PWR. The
steam flow control valve received a signal to begin
closure at reactor scram. After that signal, the
valve was allowed to cycle normally at its predeter-
mined setpoints. The experiment was terminated
when the operators restored the liquid levels in the
steam generator secondary and pressurizer to their
normal operating ranges.



2. SYSTEM CONFIGURATION

The LOFT facililyl has been designed to
simulate the major components and system
responses of a commercial PWR during a loss-of-
coolant accident (LOCA). The experiment
assembly comprises five major subsystems that
have been instrumented such that system variables
can be measured and recorded during an experi-
ment. The subsystems include: (a) the reactor
vessel, (b) the intact loop, (c) the broken loop,
(d) the blowdown suppression system, and (¢) the
ECCS. The LOFT major components are shown
in Figure 1, and the LOFT piping configuration is
shown in Figure 2.

The LOFT reactor vessel, which simulates the
reactor vessel of a commercial PWR, has an
annular downcomer, a lower plenum, lower core
support plates, a nuclear core, and an upper
plenum. The downcomer is connected to the cold
legs of the intact and broken loops and contains
iwo instrument stalks. The upper plenum is
connected to the hot legs of the intact and broken
loops.. The core contains 1300 unpressurized
nuclear fuel rods arranged in five square (15 x 15
assemblies) and four triangular (corner) fuel
modules, shown in Figure 3 and described in
Reference 2. The center assembly is highly
instrumented. Two of the corner and one of the
square assemblies are not instrumented. The fuel
rods have an active length of 1.67 m and an
outside diameter of 10.72 mrm.

The fuel consists of UO5 sintered pellets with an
a..rage enrichment of 4.0 wt% fissile uranium
(335U) and with a density that is 93% of
theoretical density. Fuel pellet diameter and
length are 9.29 and 15.24 mm, respectively. Both
ends of the pellets are dished with the total dish

volume equal to 2% of the pellet volume.
Cladding material is zircaloy-4. Cladding inside
and outside diameters are 9.48 and 10.72 mm,
respectively.

The intact loop simulates the three unbroken
loops of a commercial four-loop PWR and
contains a steam generator, two circulating
coolant pumps in paralle’ a4 pressurizer, a venturi
flowmeter, and conr.cting piping.

The broker .0op consists of a hot leg and a cold
leg that are .onnected to the reactor vessel and the
blowdow 1 suppression tank (3ST) header. Each
leg consists of a break plane orifice, a quick-
opening blowdown valve (QOBYV), a recirculation
line, an isolation valve, and connecting piping.
The recirculation lines establish a small flow from
the broken loop to the intact loop to maintain
approximately equal loop temperatures. The
broken loop hot leg also contains a simulated
steam generator and a simulated pump. The
broken loop was connected to the system and was
full of water duiing Experiment L6-5; however, it
played only a passive role during the experiment.

The blowdown suppression system, which con-
sists of the BST header, the BST, the nitrogen
pressurization system, and the BST spray system,
was not used in Experiment L6-5.

The LOFT ECCS simulates the ECCS of a com-
mercial PWR. It consists of two accumulators, a
high-pressure injection system (HPIS), and a low-
pressure injection system (LPIS). Each system is
arranged to inject scaled flow rates of emergency
core coolant (ECC) directly inwo the PCS. The
ECCS was not used for Experiment L6-5.
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3. MEASUREMENTS AND INSTRUMENTATION

The LOFT instrumentation system was
designed to measure and record the important
parameters and events that occur during an
experiment,

Temperatures at all major locations in the
system were obtained from thermocouples and
resistance temperature detectors,

Pressure measurements were obtained with
strain-gage transducers with pressure transmission
lines connecting the transducers to the
measurement points,

Differential r essures were measured by strain-
gage transducers with double chambers. The
transducers were externally located and connected
to the measurement points with pressure
transmission lines.

A turbine flowmeter directly measured fluid
velocity in the reactor vessel upper plenum, above
Fuel Assembly 5. The data presented for fluid
velocity (from the turbine flowmeter) are based on
an area of 0.125 m2.

Fluid density was mcasured by gamma den-
sitometers, each of whica consists of a source and
detectors. Three detectors (A, B, and C shown in
Figure 4) were aligned with collimated gamma ray
beams passing through the pipe; the attenuation
of the gamma rays varied inversely with the den-
sity of the fluid in the pipe. Each densitometer
also had a detector (D) located so that it measured
background radiation continuously, except for
DE-PC-3, which checked the background by alter-
nately exposing and storinz the source. DE-PC-3
was a nonnuclear-hardened densitometer, had a
137¢s source, and was located in a vertical piping
section. The rest of the densitometers were
nuclear-hardened, had %0Co sources, and were
located in horizontal piping. Figure 4 shows the
gamma densitometer configuration relative to the
piping.

Liquid levels were obtained by means of dif-
ferential pressure transducers in the pressurizer,
steam generator secondary side, and condensate
receiver,

Control rod position was indicated by means of
proximity switches. The circuitry associated with

7

the proximity switches controls a set of lamps.
Each set of lamps consists of a “‘rod bottom'’
lamp and four *‘rod location’’ lamps. The :od
bottom lamp lights only when the control rod is
bottomed. Each rod location iamp lights as the
leadscrew on the control rod passes its switch posi-
tion during withdrawal, and it remains it
whenever the leadscrew is above this position.

Valve positions (analog indication from 0 to
100% of opening) were measured by either
resistance potentiometers or differential
transformers.

Mechanical pump speed was measured by an
eddy current displacement transducer which used
a slotted metallic target attached to the top of the
pump motor shaft. The target contains six asym-
metrical slots so that pump speed can be deter-
mined. Electrical pump power was measured by a
waltmeter.

The steady state local linear heat generation rate
was measured by self-powered neutron detectors.
Each detector consists of a cylindrical 9¢o
emitter, a layer of aluminum oxide for electrical
insulation, and an outer sheath of Incorel. The
cable connected to the detector consists of two
Inconel wires in an Inconel sheath with
magnesium oxide insulation. One of the wires is
connected to the cobalt emitter and the other is
open ended. The open-ended wire gives a
background subtraction signal to compensate for
the radiation seusitivity of the cable.

The steady state lincar heat generation rates
were also determined from neutron flux
measurements taken with a traversing in-core
probe (TIP) at four guide tube locations in the
core. This instrument consists of a ~35U fission
chamber attached to a flexible cable and its own
data recording system. T*.e probe was withdrawn
and stored outside the core prior to experiment
initiation.

The data acquisition and visual display system
(CAVDS) was used to record measured data from
the various instrumentation systems on a
combination of digitai recorders, wide-band
frequency modulation (FM) tape recorders, and
oscillographic recorders.} Redu.adant records
were made where use dictated more than one
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rrcording mode or where an extra measure of
assurance was desired for critical measurements,

A digital co. puter was used to collect the
experimental data in a multiplexed format at the
LOFT facility and to perform equipment calibra-
tions, posttest data reduction, and plotting.4 The
recorded FM data were converted into digital
form and then demultiplexed to be compatible
with the CDC CYBER 176 computer system.

The CDC CYBER 176 computer system was
used to further reduce the data. Calibration
factors were first applied to produce data plots in
engineering units so that engineering specialists
could examine each channel for discrepancies or
unexpected events. Where possible, instrument
channel outputs and computed variable: were
compared with test predictions, previous tests,
corresponding parameter channels, and calculated
quantities. Insiruments were labeled as qualified if
the measurement comparisons were determined to
be within the accuracy of the particular
instrument.

Most transducers were calibrated under
laboratory conditions prior to installation in
LOFT. Verification of calibration constants was
accomplished by special tests performed during
heatup and by analysis of initial conditions data.
In addition, postexperiment checks were per-
formed to pinpoint questionable data and to
verify data consistency. Appendix A discusses the

techniques used to perform data consistency
checks.

Figures 5 and 6 are piping schematics showing
instrument locations in the primary and secondary
coolant systems, respectively. Table 1 gives the
nomenclature for LOFT experimental and process
instrumentation. Both types of instrumentation
are included in this report. Thermocouples and
neutron flux detectors located in the nuciear core
have special identification. Each of these
transducers has been given an identification
number which identifies the type of transducer
and its location witkin the core as follows:

Transducer location (inches from bottom of

fuel rod)
Fuel assembly row
Fuel assembly column
Fuel assembly number
Transducer type

TE-3B11-28

Figures 7 and 8 show isometric views of the
major system components with instrument
locations indicated, and Figures 9 through 18 give
more specific locations for instruments located on
individual components. Some of the temperature
instruments shown in the figures were not
recorded during the experiment. Reference | may
be consulted if additional details of instrument
design and locations are desired.
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TABLE 1. NOMENCLATURE FOR LOFT INSTRUMENTATION

Designations for
AE
DE

DIE

B

PCP
PdE
PE
RPE
TE
Designations for
BL
LP
PC
RV
SG
SGS
1ST
28T

sV

the different types of experimental instruments:
Accelerometer
Densitometer
Displacement element
Cooiant flow element
Coolant level element
Momentum flux detector
Neutron detector
Primary coolant pump
Differential pressure element
Pressure element
Pump speed element
Temperature element

the different experimental systems except the core:
Broken loop
Lower plenum
Primary coolant intact loop
Reactor vessel
Steam generator
Steam generator secondary
Downcomer Stalk 1
Downcomer Stalk 2
Suppression tank

Upper plenum

12



TABLE 1. (continued)

Designations for the different types of process instruments:

cv Control valve

FE Flow element

FT Flow transmitter

LIT Level indicating transmitter

LT Liquid level transmitter

PdT Differential pressure transmitter
PT Absolute pressure transmitter

RE Radiation element

TE Temperature element

TT Temperature transmitter

Designations for the different systems associated with process instruments:

P0O04 Secondary coolant system

P120 Emergency core cooling system

P128 Primary coolant addition and control system
and HPIS

P138 Broken loop and pressure suppression system

P139 Intact loop

Plal Primary component cooling system

T-77, T-87 Power range

13



4!

PE-SGS-1 TT-P139-32
T TT-P139-33
PC- T " .
PT.P1395 PdE ?\3 geS’."t:raaTor IT P139-34 e
PE-PC-4 \\ | - DE-PC-
LT-P139:6 1 f 2 _
LT-P139-7 : f / v
LT-P139.8 e AR,
TE-P139-20 . -/
Pressurizer \ : O PdT-P139-30
- - Smirsinsiivd \ = . ’
TE :1:2 ;9 e N ——r \ 7 - — ~/ / PE-PCS
PdE-PC- -- — " ' ’f’/
PT-P1392 SN \\M o) ~ |
PT-P139-3 \-/,‘d PAE-PCS 4 ? 4 DE-PC-i, PE-PC-1
PT-P139-4 PdE-PC-4 g" m unl
. 27 - *
FT-P139-27-1  pdE-PC-2 "\ P \——~—— ECC cold leg injection unit
FT-P139-27-2 o bump | 2 PT-P120-061
FT-P139-27-3 o v | AR ‘~
\.p“"’ ECC Rakes 1 and 2
TE-SG-1 \ 4 N
TE-SG-2 ; \\\’ -~ ; \ RPE-PC-1, RPE-PC-2
\? v PCP-1-P, PCP-2-P
PAE-PC-27 —L—— =R ALL |
&' | Reactor PdE-PC1
PE-PC-5 e |  vessel
. ) o LG‘S
PE-PC-6 b " il INEL-A-7301-7
PJE-PC-28 :
Figure 7. LOFT thermal-hydraulic instrumentation for intact loop.



PJE-BL-9

PdE-BL-14

PE BL 8
PAE-BL-3 —\
PdE~BL-2'“\\\\

PdE-BL-10

DEBLAABC - .

PE-BL-1
TE-BL-1B
TTE-BL-1AB.C

PJE-BL-9

Reactor |
vessel

Figure 8.

Steam
generator
simulator

Y

Isolation valves

Quick opening valve
/ CV-P138-1 (linear
/ variable differential
! transformer)
PT-P138-111

-~ —PT-P13823

To
FRBL-13 suppression

L tank
-PE-BL-3

N——Pump
simulator

DE-BL-2AB.C

PE-BL-2

TE-BL-2B
L65
INEL-A-7300-5

LOFT thermal-hydraulic instrumentation for broken loop.

Quick opening valve
CV-P138-15 (linear
variable differential
transformer;j

Valve opening

—PT-P138-112



above Intact loop Broken loop Broken loop intact ioop
vessel Downcomer 4 Downcomer | Station «
e cotd‘log| /-smz / hot leg cold leg I Stalk 1 hot leg
o . ~N ~N ~N - ok b b wd bl b : s .
BEESES8BBIBAZEN 388832858 28883888883,
| TS SN W I VO S R S N 8 1 P G S S | S S A S
5.50 s | b T3 i M@CE HOOD MOt oG
+ — 279.62
1 TS ETY 277.02
S BURIRE o e o o j‘)j RLELL | 268.02
5.00 4 L - 264.00
7 | Lieoers ' 256.92
e "' iLg"i's"'};-“- T TRy B W Aty _| 256.02
I
D (4504 g R e - - . .-—L_.“_' R e et i e 305 424402
Iy {1
ibly 1 TE1ST 2 23292
T leri C b e e -“l—e*? ———————— 23202
‘a)“1 ' lLE.ﬁY‘l l ' L js‘f‘
SRPRESRAp—— [P |LE_2$_12-5 ______________ 4...-4' ﬁ-"—s—‘s———#—-———-—-ﬁ-zm.oz
| 1]
al Ak 208 92
s i o i oy U R L
-+ v O intact oo
| ! L Pt "ﬂ £ 18T 27 ’
-—-—--4#—751"5’3‘———-4» ————————— - ~“--‘—-—~--—-fa9&02
| X'y
| ! ‘] 184 92
300 - i — et
E s i e £ T 7 i i e T 184.02
N | o
P o B L EIEIRR i s il s e v e e s 8 - -_1.11‘5_‘“_*‘1_.._4 T _.Tnz.oz
i 1 |
2.50 | TEISTS i g at-TEASTS 4 16092
g g 7S e et B SO s 160,02
Ligastan | b LEsT 2N
—— e o ] e — o — — i B S s 2 s — e = "148,02
200 i %“l' —t“:“ 7] T
| i
Pe— T T, I ——— L — — 136.92
i K\E?SY?Q TILE1ST-212 136.02
y 1.50 ; by
- | oTT I 1] om
—, L YE 257 14 TE 1ST-14 114.72
i
v, I ¥ .
1.00+ 8, NME 25T 1 } 5“{' ME 15T 1
- 1 o< | { -
L Ll iessti 100.92
R LN -—’-t.?ﬁ’?"_-d ————————— ) EE'T?_-*———A"'%:%’
i T —"—T“ﬁiﬁr—_l —————— PE 1ST 1A —“r:z_@r_e—_—’—-———h 02
i (e & el h Y S - G _ 4.1 fmp—— —1 9292
PEST 1A | TLE2ST 13 | TpLEIST13 gggg
o o r-——-Faseamn————————— =tSssn--—-1®
num P________._‘“LELE_‘_T! ——————————— »——' ,______1__-__-%:,92
\ pLomv plenum injechion location [‘f"LE 18715 .
e g m v 4'_________‘_00.92
L e 0 e 117z B S et TS o
ila
B e _".QTEETH___ ________ w15 vy ALK LA Sy IR '
B " lLE?STl? —:."ﬁ LE 18T 1.7 76.02
\ 0 = L.
5 A T T
315° 200° 25° 1380 1103l a5°
CounterCloCkwisSe —— g
L65
INEL-B-14 588-1



Elevat

Station « reacto
347913 e = -
MO~ ] =
- i Internals holddown
336.913-———-——— ’ i' LV i spring and shim p
325656 —— T FSIir P Upper core support
! B Y L/
| 5‘/" 7 H structure
’
s ! i‘;g__z ' N R Flow skirt assembly
- 21 Mo s dn e ol S/
20000 |U el [, NPT upoer section
PR 1T A /e~ Reactor vessel
286.36 b : | Core support barrel
. 2 o P
Broken loop hot leg —\ 'fg - Broken loop cold
. Uals .
B'?:?ﬂ loop “80 scr:i:en loop - vessel filler as
cold leg eg —i . —’ upper section
Downcomer B
Stalk 1 /7 / 243 300 - ———
Downcomer e 4 ; + vessel filler asse
ECC 102° —ﬂ XY /)N "" Wi (!ower section
w0 e AR ] L3l E2 20 |
3 / Lower plenum |
X ECC 2&0*
24 . Downcomer » Flow skirt assem
(/ // . Stalk 2 200.240 — intermediate sect
191.810
Intact inop Intact loop
hot leg . cold leg k
Section A-A AR e ’
149925 — -
|__— Fiow skirt assemt‘
lower assembly
125.430 ———————
113.247 —————e]
Lower core suppo
06.437 structure
82 650
78.50
7450
67.62 e
64.00 Reactor vessel Lo
bottom pie

* Station numbers are a dimensioniess measure of
relative elevation within the reactor vessel They
are assigned in increments of 2.54 centimeters with
station 300.00 defined at the core barrel support
ledge inside the reactor vessel flange.

Pressure

Drag disc

@go-..

Figure 9

16

Thermocouples

Liquid level stings

turbinemeter

Drag discs
Turbinemeter

3 (DTT,

: LOFT reactor vessel i




* Station numbers are a dimensionless measure of
relative elevation within the reactor vessel. They
are assigned in increments of 254 mm with
Station 300 00 defined at the core barrel support
ledge inside the reactor vessel flange

Low High Intact loop High Low
cold leg

Intact loop PAE LOW PdE \High Low High

hot leg Rv-é RV-2

Intact loop
hot leg

*Station 3000~V
FER T 1Y)
| |
' |
Station 2770 - | :
' |
|
| |
| |
| |
| |
Station 231.26 - | Downcomer
Downcomer ) Fuel Fuel | Stalk 2
Stalk 1 Assembly Assembly
bd ol i s 3.
| |
I |
| |
' |
! |
|
| |
I |
|
|
| |
|
Station 116.75- :___ l______JL__'
| |
TR T N 4
Station 93.5~ y
/
INEL-A-7299.2

Figure 10 LOFT reactor vessel pressure and differential pressure instrumentation.

17



Fuel Fuel Fuel

Assembly Assembly Assembly
Station* 1 2 3

Fuel
Assembly
4

Fuel
Assembly
5

Fuel
Assembly
6

| g— TE-3UP-4

8 te3urs
O LE-3UP-1-1

' _TE-3UP3

s
O— TE-1UP-3 : 0\ LE-3UP-1-2
TE-3UP-9

-
290 | O— TE-1UP-4 :
|
|
|
270 — | o
I
|
|
|
I
I
I
|
I
|
I
I
|
|

280 —

|

|

I

|

|

TE-3UP-10 !

i : o\ LE-3UP-1-3 |

= < TE-3UP-11 l

, O LE-3UP-14 |

250 — S TE-3UP-12 |

LE-3UP-15 !

o o iEante
L 1

s O— TE-1UP-6 \TE opigite :

N

220 — : TE-3UP-15 |

: LE-3UP-1-8 |

210 — , LE-3UP-19 |

| TE-3UP-16 |

| |

i |

200 - o1y ! O — TE-3UP-7
Trewps | _TE2uP. it
190 S | = Tesupa | & I ~TE3UP-5 |

180 — TE-1UP-1 | I TE-3UP-1 |
TE-1UP-2 | I \TE-3UP-2 :

| |

“ME-1UP-1] 0—TE-2UP2| O_ ™ )

TE 4UP-1
~ TE-4UP-2

I
|
I
|
I
I
I
|
[
|
|
|
I
I
I
I
l
I
I
I
|
|

~TE-4UP-3 |

1

I
I
|
I
I
|
|
|
|
I
i
I
I
I

FE-5UP-1 |
TE-5UP9 |

'ME-5UP-1]
//TESUP1|
OTT/// TE-5UP-2 |
/Tesupal
TESUP4
4&55155UP5
= TE-5UP6
\\:\TESUP7'
“TE-5UP-8

TE-6UP-3
0——( TE-6UP-2 _|
T TE-6UP-1

*Station numbers are a dimensioniess measure of
relative elevation within the reactor vessel. They
are assigned in increments of 25.4 mm with
station 300.00 defined at the core barrel support
ledge inside the reactor vessel flange.

Figure 11. LOFT reactor vessel upper plenum DTT, LE, and TE elevations.

L6-5
INEL-A-73731

Nozzle
centerline

Top of upper
t.e plate



61

Broken loop 2 bd Broken loop

coid leg 1 hot leg @ @
4 5|6

9

3
T S l@ @)
i Q=@ D ® \ @@'
.@ldenuhcatuon number @ ‘{'.;? @

- Height of thermocouple above
\ core bottom (in.)

Thermocouple

@

Q@D @%@

L65
INEL-A-7855

S0

@c’a@ Dg(}
© & B on

po
S
2

)

& &
EIENE o

S

.
&

a @

S
-
Rl

Figure 12, In-core thermocouple locations for LOFT Core 1.



Pressure relief line

Vapor temperature
thermocouple
TE-P139-19

Liquid temperature
thermocouple
TE-P139-20

12 electrical
heaters (4 kW each)

Surge nozzle

LOFT pressurizer instrumentation.

Spray inlet line

Pressurizer pressure
measurement PE-PC-4
P1-P139-5
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Steam outlet
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liquid level LT-P0O04-8A
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Coolant temperature,
resistance temperature
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Coolant temperature
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Primary coolant outlet
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LOFT steamn generator instrumentation.
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Borated water
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suppression tank
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Figure 16. LOFT accumulator instrumentation.
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CV-P120-39

Accumulator vent line valve

N2 supply to Accumulator tank
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4. EXPERIMENTAL PROCEDURE AND INITIAL CONDITIONS

This section summarizes the experimental Initial reactor riticality occurred approx
procedure, mitial conditions, and the significant mately 71 h prior to experiment init Follow
events recorded during the experiment ing this time, there were two periods time when

the reactor was at zero power. At approximately
28 h prior to the experiment, the reactor was
4.1 Experimental Procedure brought to criticality for the la
the exper 1
17 MW and
ion for Experiment

vented and the

¢ plant was stabilized at 383 and 555 K durning ‘ 1 s after experiment

up. At each of these temperatures, 20 t . team generator juid level

ta were recorded for calibration checks and (all steam gene
to determine the degree of instrument temperature power reference liquid level which is 2.94 m abov
sensitivity, At the 555-K stabilization point, tl the toj the t sheet). This level correspond
pumps were stopped and 20s of d: - 0 > aute tic low steam generator liquid level
recorded during flew coastdown and ze ( n a commercial PWR l'he normal
conditions ‘ the pumps off at the 555 erating liquid level for the ste

stabilization point, the pressure in the system wa % p 1Is 0.194 + 005 m

again increased, and then decreased. The DAVDS tubes In » steam generator
recorded 20 s of data at the 14.95-, 13.87-, 12.5¢( I The primary
ll 2 > .lﬂd 9 —4 \1".[ pressure piaicau I 00O d S BRES I N ) | ""'J‘,'Jl?\ thr

easing and decreasing

\ nA \ 35 \_'. L i .
juency te vere performed by

primary coolant pump Irequency f{rom
60 Hz in 10-Hz increments at 555 K. Befo-e
he DAVDS

reactor was orought cntical, t

calibrated







L
o ' E
z +
(=
- |
=
e
e
@
O
~ 40
w
)
Lt
>
w -
- 30
o
w
=
o
a
PR
~-80 -70 -40 -30 -40 ~30 -20 -0 L]
TIME BEFORE SCRAM (h)
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TABLE 2. SEQUENCE OF EVENTS FOR EXPERIMENT L6-5

Time after Experiment

Initiation
Event (s)

Experiment initiated 0
Main feedwater pump shut down 0.128 + 0.1
Reactor scrammed 23.7 + 0.1
Control rods on bottom 25.8 + 0.1
Main feedwater isolation

valve (CV-P004-73) closed 27.6 + 0.1
Steam flow control

valve (CV-P004~10) closed 35.4 + 0.2
Steam flow control

valve (CV-P004-10) opened 767.6 + 0.2
Steam flow control

valve (CV-P004-10) closed 791.1 + 0.2
PCS charging initiated 937.2 + 0.1
Steam generator fill initiated 954.8 + 0.1
PCS charging terminated 1112.7 + 0.1
Steam flow bypass

valve (CV-P004-90) opened 2142 + 2
Steam flow bypass

valve (CV-P004-90) closed 2200 + 2
PCS charging initiated 2377.3 # 0.1
PCS charging terminated 2511.3 + 0.1
Experiment completed 3100 + 10




Figure 20 shows the calculated decay heat for the
experiment using the American Nuclear Society
Standard $.1.5

The steam flow control valve automatically
regulated steam generator pressure and steam flow
after reactor scram. It operates on the following
setpoints: at 7.03 + 0.18 MPa the valve begins to
open at 5% per second, at 6.96 + 0.18 MPa ut
stops opening, at 6.34 + 0.18 MPa it begins to
close at 5% per second, and at 6.41 =+ 0.18 MPa
it stops closing. The pressurizer was also aillowed
to cycle at normal setpoints. Pressunzer sprayers
turn on at 153+ 0.12 MPa and wrn off at
15.16 + 0.12 MPa. The main pressurizer heaters
turn on at 14.85 =+ 0.12 MPa and turn off at
15.05 + 0.12 MPa. The pressurizer backup
heaters turn on at 14.81 + 0.12 MPa and turn off
at 14.92 = 0.12 MPa.

The DAVDS recorded approximately 52 min of
data during the transient. An electrical calibration
of the DAVDS was performed following the

4.2 Initial Conditions

The specified initial conditions (except for the

linear heat generation rate conditions) and
tolerance bands for Experiment L6-5 are
presented in Table 3 along with the values

measured immediately prior to experiment initia-
tion. All initial conditions were within specified
tolerances except the water level in the steam
generator secondary side which did not impair the
results of the experiment. Table 4 gives che linear
heat generation rate versus height above the
bottom of the core for three fuel assemblies prior
to experiment initiation. The data for Table 4
were obtained -om the TIP system.

Table 5 gives the measured fluid temperatures
of the PCS immediately prior to experiment
initiation.

Table 6 specifies the required water chemistry
for the PCS and the SCS. In addition, the results
of the water chemistry anzlyse: for these systems

experiment, are presented for preexperiment = ona.lions,

300
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Figure 20.
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TABLE 3.

INITIAL CONDITIONS FOR EXPERIMENT L6-5

Parameter

Primary Coolant System

Mass flow rate (kg/s)

Hot leg pressure (MPa)
Cold leg temperature (K)
Hot leg temperature (K)
Boron concentration (ppm)

Reactor Vessel

Power level (MW)
Maximum linear heat
y neration rate (kWm)
Control rod position (above
full-in position) (m®

Pressurizer

Steam voluae (m3)
Liquid volume (m3)
Water temperature (K)
Pressure (MPa)

Level (m)

Broken Loop

Cold leg temperature near
reactor vessel (K)

Hot leg temperature near
reactor vess=l (K)

Steam Generator Secondary Side

Water level (m)3
Water temperature (K)
Pressure (MPa)

Mass flow rate (kg/s)

Specified Value

478.8 + 8.8
14.9. % 0.34
55/‘.') : ¢2

As required to
maintain temperature

37.5 » 2
39.37 *+ 2

1.372 + 0.013

o

o

_—
1l+]+

co

- -

[l

14.95
113

|+1+
o O
by
—
o &

0.19 + 0.05

a. Out of specification, but did not impair results.

Measured Value

36.7

1.372

0.36
0.57
614.1
14.79
1.06

554.2

558.8

0.27
554.0
5.58
20.6

I+l+l+i+]+

|+

|+

| +

I+l+l+i+i+

| +

|+

I+l+|+i+




TABLE 4. LINEAR HEAT GENERATION RATE PRIOR TO EXPERIMENT L6-5
(Reading Uncertainty + 7.6%)

Height Above Core
Bottom
(m)

0.152
0.305
0.406
0.460
0.508
0.559
0.660
0.762
0.838
0.891
0.940
1.067
1.219
1.270
1.303
1.372
1.524
1.626

1.676

Linear Heat Generation Rate for
Core Position

(kW/m)
1c7 _5H8 M3
7.88 13.41 13.41
16.82 27.39 27.41
19.62 31.08 31.48
19.03 30.15 30.54
19.77 32.20 32.23
22,12 35.04 35.49
23.13 36.64 37.11
23.01 36.44 36.91
21.85 34.62 35.07
19.34 30.64 31.03
20.03 31.73 32.15
18.75 29.70 30.08
15.24 23.10 23.37
13.03 19.7% 19.98
10.39 16.46 16.68
.17 14.53 14.72
4.46 7.44 6.98
2.29 3.81 3.58
1.44 2.40 2.25

3



TABLE 5. PRIMARY COOLANT TEMPERATURES AT EXPERIMENT L6-5 INITIATION

Location

Intact loop hot leg (near vessel)

Intact loop steam generator inlet

Intact loop steam generator outlet
Intact loop cold leg (near vessel)
Reactor vessel downcomer:

Instrument Stalk 1
Instrument Stalk 2

Reactor vessel lower plenum
Reactor vessel upper plenum

Intact loop pressurizer
(from saturation pressure)

Detector

TE-P139-32-1
TE-SG-001
TE~SG-002

TE-PC-004

TE-1ST-001
TE-2ST-001

TE-1LP-001
TE-1UP-001
TE-~-5UP-001

PE-PC-004

Temperature
(K)
570.8 + 1.4
569.8 + 2.7
555.6 * 2.7
556.0 + 3.0
557.6 + 2.7
559.3 *+ 2.7
558.1 + 2.7
578.1 + 2.7
580.2 + 2.7
614.1 + 1.3

32
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TABLE 6. WATER CHEMISTRY RESULTS FOR EXPERIMENT L6-5

Primary Coolant System

Secondary Coolant System

Parameter Specified Preezperiment‘ Specified Preexperiment

pH (each at 298 K) 4.2 to 10.5 5.57 9.0 to 10.2 10.18
Conductivity (umho/cm3) 60 maximum 3.06 2 maximum® -

(each at 298 K)
Total gas (cm3/kg) 100 maximum 41.6 -— -
Dissolved oxygen (ppm) —— — 1.005 maximum 0.020
Chloride (ppm) 0.15 maximum <0.1 0.15 maximum <0.!
Undissolved solids (ppm) 1.0 maximuma <0.5 1.0 maximum 2.5
Boron (ppm) - 1054 - -
Fluoride (ppm) 0.1 maximum <0.02 - -
Hydrogen (um3/kg) 10 to 60 17.2 - .-
Total gross activity (uc/mL) 375 maximum 0.025 p— -
Gross beta and gamma (uc/mL) — 0.025 -— -
1311 (pe/mL) 0.37 maximum 0 9 x 1074 maximum 0
1351 (ue/mL) 0.76 maximum 0 e 0

a. Sample taken upstream of the primary coolant system ion exchanger.

b. Cation conductivity.




5. DATA PRESENTATION

The data presented in this report include
selected pertinent thermal-hydraulic and nuclear
data from LOFT Experiment L6-5.

The selected data have been di.ided into two
categories, ‘“‘Qualified”” and ‘‘Failed.”” The
qualified designation was applied to
measurements that have been found to be within
the uncertainty of the instrument. The absence of
a comment following the qualified designation
indicates that the data are valid, within specified
uncertainty bands, over the entire time span
presericed. Restrictive statements accompany data
that arz invalid over a portion of the presented
time span. instrument channels were not
presented if the data were in the instrument dead
band or showed a similar response to nearby like
instruments (such as the core thermocouples).
" hese data are available from EG&G Idaho, Inc.,
upon special request. The checks on data
consistency and instrument performance are
discussed in detail in Appendix A.

The data were processed and are presented in
graphical form in SI units. Measurements were
combined to produce computed variables, and
graphs of similar variables at several locations
were overlaid to facilitate comparison. The
number of data points shown for each instrument
have been reduced to 4000 for ease of plotting. To
accomplish this reduction, the data were passed
through a low-pass filter and then decimated.

Computed parameter data from the turbine
flowmeter were filtered with a 4-Hz, low-pass
filter prior to presentation.

The 2-o confidence intervals have been deter-
mined from knowledge of the systematic and
random errors of the sensors, data system,
calibration procedures, and the channel random
noise during preexperiment calibrations. These are

presented as functions of output level so that the
user may determine :he approximate uncertainty
over each range of interest for a given variable.

Table 7 lists Experiment L6-5 instrumentation
providing data presented in this report and gives
the detector location, range, initial condition
uncertainty, uncertainty at specific readings, and
recording frequency along with the figure
numbers. This table also contains a ‘‘Comments”’
column which gives information relative to the
usability of the data. A complete iist of the LOFT
instrumentation availak'e for use during
Experiment L6-5 is contained in Appendix B.

Table 8 lists the variables that were computed
from the transducer outputs and other factors,
such as geometrical constants. This table also
gives the equations used to compute these
variables, the figure number, and comments
which may reflect on t“e usefulness of the data.

The data are divided into four major sections,
with the individual plots in each sectior being
presented in alphanumeric orier to facilitate
comparison and location of desired variables.
These data sections include

1. Experiment L6-5 Measured Variables,
Short-Terin Flots 10 to 30 s),
Figures 21 through 25

2. Experiment L6-5 Measured Variables,
Medium-Term Plots (-50 to 200 s),
Figures 26 through 67

3. Experiment L6-5 Measured Variables,
Long-Term Plots (0 to 3000 s), Figures 68
through 8S

4. Experimeat L6-5 Computed Variables,
Figures 86 and 87.
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TABLE 7. MEASURED VARIABLES FOR EXPERIMENT L6-5

————

TR DR

Variable,
System, and
—Detector

VALVE OPENING

Intect Loop
CV-P004 -008

CV-PO04-10

FLUID VELOCITY

Reactor Vessel
FE-SUP-001

FLOW RATE

Intact Loop
FT-P004-012

FT-PO04-072A

Emergency Core
Cooling System

FT-P128-085

Intact L.op
FT-P139-27-3

Measurement "‘““i'l.

Location _Range Frequency
Main feedwater control 0 to 100% 1 He
valve.
Main steam control 0 ro 100X 1 Hz
valve.
Above upper end box of 0.5 to 10.0 m/s 1 Hz
Fuel Assembly 5.
Inlet to air-coc “u 0 to 40 kg/s 1 Hz
condenser inlet he der.
Main feedwater pump 0 to 25 kPa Hz
discharge flow.
Charging pump AC-P-48 N o 1.89 L/s 1 Hz
discharye.
‘ntact loop hot leg 0 to 630.7 kg/s I Hz

venturi flowmeter[left
side facing steam gener-
ator (86)].

Initial
Condition
Uncertainty
(+)

.

3.

0.2> w/s

0.8 kg/s

0.17 kPa

0.02 L/s

17 kg/s

After

_Reading

25%
1003

(124
252

1002

1 m/s
S m/s
10 m/s

t Initiation
Uncertainty

(+)

0.06 m/s®
0.28 m/s
0.56 m/s

0.8 kg/s

0.17 kPa

0.92 L/s

17 wg/s

21

26,68

28,69

22

29,71

Qualified.

Qualified.

Qualified.

Qualified, magnitude
uncertain after
scram.

Qualified.

Qualified.

Qualified.
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(RV) just beyond intact
loop inlet and outlet
nozzles.

{differential)

TABLE 7. (continued)
Initial
‘ " -
“ar e ek iniin After Experiment Initiation
System, and Measurement Record ing Uncertainty Uncertainty
_Detector = _____ Location Raoge Freguency® ‘¥  Reading 2 Pigure Comment s
LIQUID LEVEL
LT -P004G-008B SG feedwater level ~3.6 to 1.6 m® I 0.05 m - 0.05 m 23 Qualified, data
(wide rvange). 30 not density com-
72 pensated.
Iatact Loop
LT-P004-042 Condensate receiver Ote 1.2 m 1 Mz 0.62 m - 0.0 m 73 Qualified.
ievel, 183 m south of
condensate receiver
centerline.
LT-P139-007 Pressurizer level on Dto 1.9m 1 Hz 0.06 m -— C.04 m 31,74 Qualified for
southwest side. relative changes
only.
NEUTRON DETECTION
Reactor Vessel
NE-2HB-26 Reutron detector in 0 to 52.5 kW/m I Ha 2.03 kW/m - 1.03 k&/nf P2 Qualified through
Fuel Assembly 2. {local) reactor scram,
relative changes
only.
DIFFERENTIAL
PRESSURE
Intact Loop
PAE~PC-001 Intact loop cold i-g +700 wPa 1 Hz 1.5 kPa 0 kPa 1.7 kPa 32 Qualified.
across primary coolant {differential) 3150 kPa 1.7 kPa
pumps (PCPs). 700 kPas 1.9 «Pa
P4E-PC-008 Intact loop across +10.34 wPa 1 Hz 0.025 kPa 0 kPs 0.025 kPa 33 Qualified.
pressurizer surge line. T{differential) S xPa 0.026 kPa
10 kFa 0.028 kPa
PAT-P139-030 Across reactor vessel 0 to 300 kPa 1 Rz 3 kPa - 3 kPa £ Qualified.

.'
J'
t
r
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TABLE 7. (continued)
Initial R
. Afte t Initiation
Variable, Conditisn L
System, and Measurement Recording Uncertainty Uncertainty
__Detector  _____ lLocation _Range Prequency® () mesding Y Figure Comment s
PRESSURE®
Intact Loop
PE~-PC-001 Intact loop cold leg 0.1 to 20.8 MPa® 1 He 0.251 wMPa 0 MPa 0.199 MPa kL Qualified.
at drag disc turbine 10 MPa 0.223 MPa
transducer (JIT) flange. 20 MPa 0.282 wPa
PE-PC~-004 Intact loop pressur- 0.1 to 20.8 MPa 1 Hz 0.251 MPa 0.1 WPa 0.199 wPa 36,75 Qualified.
izer vapor space. 10 MPa 0.223 WPa
20 MPa 0.282 MPa
PE~¥C-006 Intact loop reference 0.1 to 17.0 MPa 1 Rz 0.028 MPa - 0.028 MPa 37,76 Qualified.
pressure between SG
outlet and pump inlet.
PE-5GS-001 SC dome pressure. 0.1 to 7.0 MPa 1 Rz 0.012 MPa -_ 0.012 wPa 38,77 Qualified.
Reactor Vessel
PE-1ST-001A Downcomer Stalk 1, 0.1 to 20.8 MPa 1 He 0.200 MPa 0.1 MPa 0.199 MPa 9 Qualified.
0.62 m above RV bottom, 10.9 MPa 0.199 mPa
wide range (0 to 20.5 MPa 0.200 MPa
20.8 MPa).
PE-1UP-001A1 Above Fuel Asscmbly | 0.1 to 20.8 MPa 1 Hz 0.25 MPa 0.1 MPa 0.2 MPa 40,78 Qualified.
upper end box, high 10 MPa 0.22 MPa
range. 20 MPa 0.28 MPa
Secondary
Coolant System
PT-PO04-010A In 10=in. line from 0.1 to 8.4 MPa I He 0.110 wPa - 0.110 MPa 4l Qualified.
SG.
PT-P004-085 Upstream of inlet to 0 to 2.8 MPa 1 Bz 0.075 MPa -_ 0.075 MPa 42 Qualified.
air-cooled condenser
header.
Intact Loop
PT-P139-003 Intact loop hot leg at 0.1 to 20.8 MPa 1 Hz 0.25 MPa -— 0.25 MPa 43 Qualified.
venturi on left side
when looking toward SG.
PT-P139-00" 1.88 m above pres- 10.3 to 17.2 MPa 1 Hz 0.12 MPa — 0.12 MPa A Qualified.

surizer bottom (vapor
space).
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TABLE 7. (continuved)
Initial 2
Veriable, Condition Arer Init
System, and Measurement Recording Uncertainty Uncertainty
__Detecter  ____ lLecation Range Prequency® (2} Resding Sl Figure Commment s
REACTIVITY
Reactor Vessel
RE-T-77-2A2 Power range, Channel 0 to 100% power EH - n 25 Qualified.
B level.
TEMPERATURE
Intact Loop
TE-PC~-004 Bottom of emergency core 270 to 1530 X Jax 350 x 2.8k 45,79 Qualified.
conlant (ECC) Rake 1 450 x 2.9k
(between PAE-PC-014 and 550 X 0K
PAE-PC-018). 650 ¥ 3.6 K
TE-P139-019 Pressurizer vapor S88.6 to 644.1 K 0.5 K - 0.5 K 46,80 Qualified.
space, 0.86 m above
the heater rods.
TE-P139-~020 Pressurizer liquid 283 o 644.1 K 3.0 K - 3.0 x 47,81 Qualified.
volume, 0.36 m above
heater rods.

TE-P139-029 Intact loop cold leg. 280 to 620 K 2.1 K - 2.1 % 45,79 Qualified, process
instrument, slow
response time.

TE-Pi139-32-1 Intact loop hot leg. 280 to 620 K 1.43 k -— 1.43 k 48 Qualified, process
instrument , slow
response time.

TE-SG~001 Intact loop cold leg 253.2 to 977.4 K 2.8 kK 350 K 2.5 & 49,82 Qualified.

SG outlet. 450 X 2.6 K
550 x 2.7 %
650 x 3.3 x
TE-8G-002 Intect loop hot leg 253.2 to 977.4 K 2.8x 350 K 2.5 50,83 Qualified.
SG inlet. 450 & 2.6 K
550 K 2.7 %
650 X 3.3 %

Secondary

Cooiant System

TE-SG~003 $G secondary side. 253.2 to 588.6 2.5 350 x .4 % 51,84 Qualified.

450 K 2.5 %
550 x 23 X
650 ¥ 3.2k
. E - -

P W T o —— -
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TABLE 7. (continued)

Initial

y After riment Initiation
Variable, Condition ,
System, and Measurement Record ing Uncertainty Uncertainty
__ Detector Location Range Frequency® (8 = mesding ¥ rigure Commer ts
TEMPERATURE
(continued)
Reactor Vesse
TE-1LP-001 Puel Assembly | lower 311 to 977.4 K 1 Hz 2.7 x 350 x 2.5 x 52 Qualified. .
end box. 450 K 2.6 K :
550 K 2.6 &k :
650 ¥ 3.3k .
' TE-1ST-013 Downcomer Stalk 1, 253.2 to 977.4 K 1 Hz 2.7k 350 x 2.5k 53 Qualified.
| 0.24 m from RV bottom. 450 K 2.6 &
: 550 K 2T K ]
i 650 K L% B 4
i
. TE-1UP-001 Fuel Assembly | upper 311 to 977.4 K 1 He 2.7k 350 K 2.5 % 54 Qualified. l
1 end box. 450 x 2.6 x
| 550 x 2.6 Kk
| 050 K 3.3 ¢ .
4 :3 TE-28T-014 Downcomer Stalk 2, 253.2 to 977.4 K I Mz 237K 350 K 3% 35 Qualified.
1.17 m from RV bottom. 450 K 2.6 K
: 550 K 2.7 %
650 & 3.3k
]
' TE-2UP-003 Fuel Assembly 2 upper 311 to 977.4 K 1 Hz 2.7 K 350 x 2.5 ¢ 6 Qualified.
] end box. 450 X 2.6 K :
l 550 x 2.6 X .
. 650 K 3.3 % ,
i TE-3LP-001 Fuel Assembly 3 lower 311 to 977.4 K 1 Hz 2.6 K 350 2.5k 57 Qualified.
| end box. 450 ¥ 2.6 K
i 550 K 2.6 K !
650 K 33K
;
TE-3UP-001 Fuel Assembly 3 upper 311 to 977.4 Kk 1 Rz 2.7k iS50 x 2.5k 58 Qualified. '-
'| end box. 450 X 2.6 K
550 K 2.6 K
| 650 K 3.3k
TE~4LP-003 Fuel Assembly & lower 311 to 977.4 K 1 Hz 2.6 Kk 350 x 2.5 K ] Qualified.
end box. 45C k 2.6 Kk
| 550 K 2.6 x
i 650 ¥ 3.3k
] TE-4UP-00} Fuel Assembly 4 upper 311 vo 977.4 K 1 4z 2.7k 350 x 2.5 K 60 Qualified. .
3 end box. 450 x 2.6 K 1
! 550 K 2.6 K
. 650 x 3.3k



TABLE 7. (continued)
Initial . o R
Yasisbile, Condition After Experimeat Initiation
System, and Measurement Rec. ding Uncertainty Uncertainty
Detector Location Range Freqy mcx' (s - Reading () Figure Comment
TEMPERATURE
(continued)
Reacto sse ]
continued)
TE-5D6-030 Cladding on Fuel 422 to 1533 Kk 1 He 2K 450 x 2.8k 61 Qualified.
Assembly 5, Row D, 600 K 3.2 %
Coiumn 6 at 0.76 m 800 X 4.7k
above bottom of fuel 1000 K 6.2 K
rod.
TE~5F9-045 Cladding on Fuel 422 o 1533 K I Hz 32K 450 2.8 K 62 Qualified.
Assembly 5, Row F, 600 K J.2 ¢«
Column % at l.lé m A0U K 4.7 %
above bottom of fuel 1000 ¥ 6.2 K
rod.
TE-5F9-062 Cladding on Fuel 422 to 1533 Kk 1 Kz 3.2 % 450 X 2.8 K 61 Qualified.
Assembly 5, Row F, 600 K 3.2 %
Column 9 at 1.57 = 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rvod.
TE-5C8-008 Cladding on Fuel 422 o 1583 x 1 Hz L1k 450 x 2.8k 61 Qualified.
Assembly 5, Row &, 600 K 3.2k
Column 8 at 0.20 m 800 K 4.7 x
above bottom of fuel 1000 ¥ 6.2 &
rod.
TE-5G8-026 Cladding on Fuel 410 to 1520 K 1 Mz 3.l x 450 x 3.8 K 63 Qualified.
Assembly 5, Row G, 600 K 4.2 K
Column 8 at 0.66 m 80O Kk 5.2k
above bottom of fuel 1000 X 6.7 K
rod.
TE-5LP-001 Fuel Assembly 5 lower Ml o 977.4 K 1 Hz 2.7 Rk 350 K 2.5k 64,85 Qualified.
end box. 450 K 2.6 K
550 K 2.0 K
650 K 3B
TE-5UP-001 Fuel Assembly 5 upper 31l o 977.4 K I Mz 2.7 x 350 x 2.5k L2 Qualified.
end box. 450 K 2.6 K 65
550 K 2.6 K 85
650 K 3.3k
TE-5UP-005 Fuel Zssembly 5 upper 3N to 977.4 K 1 Hz 2.7 K 150 K 2.5 K 65 Qualified.
end box. 450 k 2.6 K
550 K 2.6 K
650 X 3.3k
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TABLE 7. (continued)
Initial = >
Variable, Condition L
m and Measureoment Recordine m“m’ m;.“,
—Detector = location _Range Freguency” 2 _Reading 2 Figure _ Comments
TEMPERATURE
(cont inued )
Reac sue
&
TE-5UP-008 Puel Assembly 5 upper 31 to 977.4 K 1 ¥z 2.7 350 & 2.5 K 65 Qualified.
end box. 450 K 248 K
550 X 2.6 %
£50 3.3 K
TE-6LP-001 Fuel Assembly 6 lower 3L to 977.4 K 1 W 2.7 K 350 X 2.5 % 66 Qualified.
end box. 450 2.6 &
550 K 2.6 K
650 K 3.3 K
> TE-6UP-001 Fuel Assembly 6 upper 311 te 977.4 K 1 Bz 2.7 K 350 & 2.5 K 67 Qualified.
- end box. 450 K 2.6 K
550 K 2.6 K
650 & 33K

a. Recording frequency is the messurement channel bandwidth at the + 3 4B level.

b. Reference 6.

¢, The steam generator level is defined as 0 at 2.95 m above the top of the tube sheet.

4. Reference 7.

e. Pressure measurements are presented as absolute values.
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TABLE 8. COMPUTED VARIASLES FOR EXPERIMENT L6-5

P e RN .

Variable, Location,

and Detector Units Uncertainty Calculation Method Figure Comment s
FLUID SUBCOOLING
Upper Plenum
PE-1UP-001A1 K 6 K The subcooling is defined as 86,87 Qualified.

TE-5UP-1 through
TE-5UP-8

Tgat = T. The saturation tempera-
ture is calculated from the pressure
reading of PE-1UP-001Al using the
following curve fits of steam table
data:

for P < 1.4 MPa,

Tgar = 348.225 - 290,13P +
399.543p2 + 298.730P3 -
84.196p4

for 1.4 MPa < P < 12 MPa,
Tgar = #19.024 + 42.6795P -
5.63957P2 + 0.433108p3 -
0.0130329p%

for P - i2 MPa,
Tgat = 508.252 + 8.84806P -
0.114572p2,

The measured temperature is an average
of TE-5UP-1 through TE-5UP-8.




VALVE POSITION (PERCENT OPEN)

DIFFERENTIAL PRESSURE (kPa)
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VALVE POSITION (PERCENT OPEN)

FLUID VELOCITY (m/s)
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Figure 26. Valve rmmon for secondary coolant system steam flow
control valve (CV-P0O04-010) (Qualified)
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MASS FLOW RATE (kg/s)

MASS FLOW RATE (kg/s)
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Pigure 28. Steam flow rate at condenser inlet (FT-P004 012)
(Qualified, magnitude uncertain after scram)
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VALVE POSITION (PERCENT OPEN)
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APPENDIX A

DATA CONSISTENCY CHECKS

The following discussion describes several
techniques used to perform consistency checks on
the data presented in this report. The purpose of
these checks is to establish data integrity and to
evalvate the performance of a given transducer
Tests were performed on data before, during, and
after the experiment. The tests conducted during
and after the experiment were similar to those
conducted on preexperiment data, so only the
procedure for the preexperiment tests is given.

A series of tests was conducted at various
temperatures, pressures, and flow rates prior to
the experiment initiation. These tests included
static pressure, steady state flow, zero flow, pump
coastdown, and isothermal tests. Using the data
from these tests, the following checks were
performed.

1. ABSOLUTE PRESSURE DATA

During the approach to initial conditions, a
series of static pressure tests was performed. After
each test, the absolute pressure measurements
were compared with two reference pressures
(PE-PC-005 and -006). The pressure tests were
used to evaluate the slope coefficient of the
calibration equations, and to evaluate the pressure
sensitivity of the transducers.

The steam generator pressure transducer was
checked against the pressure obtained from
the steam tables using the steam generator
temperature.

2. FLOW DATA

Measurements of fluid flow included pump
speed, differential pressure, venturi, turbines, and
drag discs. The measurements were analyzed

2.1 Pump Speed Data

The reference measurement for all intact loop
flow measurements was primary coolant pump
speed, because it is the most accurate and stable of
the flow measurements. The pump speed measure-
ment was adjusted using a square wave generator
to calibrate the digital to analog conversion.

During heatup, the zero reading was checked at
every zero flow point, and during flow tests, the
pump spead was checked against pump frequency.
Pump speed mecasureinents were checked for
consistency by comparison with pump speed as
calculated from the primary system motor
generator frequencies. Prior to the experiment,
the pump speed was further checked by reviewing
the agreement with previous LOFT experiments
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primarily to check the zero offset. Turbine and
drag-disc measurerents were also analyzed to
check slope coefficient (gain) changes.

Pump run voltages and currents were evaluated
prior to the experiment by calculating the pump
electrical horsepower input, the pump water
power, and finally the combined pump efficiency.
These calculated efficiencies were then compared
with previously recorded efficiencies determined
during pump requalification tests.

2.2 Differential Pressure Data

Zero offsets were determined from flow data,
static pressure tests, and temperature sensitivity
data derived during the heatup. Steady state flow
conditions for the primary coolant system (PCS)
were then established, and selected PCS pressure



drops were compared with predicted values. At
various flow conditions, intact loop flow
resistance coefficients were calculated and verified
to remain essentially constant and to agree with
previously tabulated data. Further consistency
checks were performed on the intact loop differen-
tial pressure measurements by plotting the square
root of the differential pressure against pump
speed using data from the pump frequency tests.
The results of the curve fits performed on those
plots were then used to confirm zero offsets. Both
prior to and during the experiment, differential
pressure measurements were comp: "ed with the
differential pressure computed by subtracting
appropriate absolute pressure me surements.
Finally, pressure closure was calcula ed for the
PCS intact loop.

2.3 Venturi Data

Consistency checks were performed by compar-
ing the venturi mass flow rate with venturi mass
flow rates from previous LOFT experiments (with
the same loop resistance) and to each other. A
comparison of the venturi with the pump speed
consisted of performing a least squares fit of the
ve..:uri data versus the pump data (derived from
the pump speed frequency test). The results were
used to correct any zero offset in the venturi. The
corrected venturi data were then used to calculate
the average fluid velocity and momentum flux of
the intact loop. The computed velocity was

compared to the differential pressure measured
across the pumps, the steam generator, and the
reactor vessel.

In addition, the computed fluid velocity and the
momentum flux were compared to the output of
the turbines and drag discs in the reactor vessel.

2.4 Drag-Disc Turbine (DTT)
Data

Data from the reacter vessel drag discs were
compared with values calculated from venturi
mass flow, assuming the full flow area. Slope
coefficients were calculated and the effect of
temperature on the calibration coefficients was
determined.

After the slope coefficients had been verified,
the data for a given transducer were plotted
against pump speed and a least squares fit
performed. The zero offset from this curve fit was
used to modify the zero offset of the transducers.

As an independent check, the turbine flowmeter
and drag-disc data were used to calculate fluid
density These values were then compared to the
known density prior to the experiment. This
analysis was performed on all the turbine
flowmeter and drag disc measurements in the
reactor vessel with the exception of those that
failed.

3. GAMMA DENSITOMETER DATA

To evaluate the PCS average fluid densities,
calculations were per ormed using the gamma
densitometers. The densitometers were checked
for nornial operation by recording and observing

spectra, count rate data, and live-time data on the
densitometer systern display console during and
immediately before the experiment.

4. LEVEL MEASUREMENT DATA

Liquid level measurements for the pressurizer
and the steam generator secondary side were

evaluated. Both liquid levels were reviewed by
redundant level measuremets.

5. THERMOCOUPLE DATA

Temperature measurements were analyzed by
comparing them with other temperature data
obtained during the isothermal tests. Resistance
temperature measurements were used for

reference where they existed. Temperature
measurements outside the PCS were compared
with a known temperature in the same area.
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APPENDIX B

EXPERIMENT L6-5 INSTRUMENTATION LIST

Tahle B-1 contains a list of all the instruments
in the Loss-of-Fluid Test (LOFT) system that were
available to be wused for Experiment L6-5.
Included in Table B-1 are the instrument location,
range, initial condition uncertainty, uncertainty at
specific readings, and recording frequency. The
“Comments’’ column contains information
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relative to the usability of the data. No entry
under the “Comments’” column means that the
instrument was recorded, but the data were not
reviewed or presented. No entry under the **Initial
Condition Uncertainty’' column means that the
instrument was recorded only on the plant log and
surveillance system,



TABLE B-1. EXPERIMENT L6-5 INSTRUMENTATION LIST

Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector location Range Prequency® (84) Reading ) Comment s
VALVE OPENING
Intact loop
CV-P004 -008 Main feedwater control 0 to 1002 1 Hz 3. (134 j.ox Qualified to 200 s.
valve.
CV-P004-010 Main steam control 0 to 1002 1 Hz 3.9
valve.
CV-P004-090 Main steam bypass 0 to 1002 1 Hz -
valve.
CV-P004~-091 Main feedwater Lypass 0 to 1002 1 Hz 3.0t
valve.
Broken Loop
CV-P138-001 Broken loop cold leg 0 zo 1002 1 Hz 3.0%
between break plane
and suppression tank.
CV-P138-015 Quick-opening blowdown 0 to 100Z 1 He 3.0%
valve (QOBV) in hot
leg.




TABLE B-1l. (contin ed)
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Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recovding Uncertainty Unceitainty
| Detector location Range __ Frequency® £2) Reading (64] Comments
. VALVE OPENING
1 (continued)
|
Broken %s
: cont i nu;
; CV-P13I8-070A Blowdown system 0 te 1002 1 Hz 4,612 02 3.0z
bypass valve. 52 3.132
i 502 3.473
100% 4.612
l OV-P138-071A Blowdown system 0 to 1002 1 Rz 4.61% ox T2
bypass valve. 25% 5.13%
l 50% 3.472
. 1002 4.61%
:. CV-P138-123 1.3-L/s spray hcader 0 to 1002 1 Mz 3.0 0% 3.0%
) control valve. 252 3.1
i z 50% 3.472
1002 4.61%
) CV-Pl38-124 3.8-L/s spray header 0 to 1002 ! Hz 3.0% oz 3.02
j control valve. 252 3.
50% 3.472
f 1002 4.61%
j CV-P138-125 13.9-L/s spray header 0 to 1002 1 Hz 3.05% oz 3.0%
‘I control valve. 25% 3.132
| 50% 3.472
| 1002 4.612
3
} CHORDAL DENSITY
E Broken Lloop
: DE~-BL-001A Broken loop cold leg at 0 to 1.0 Iﬁ/--,:1 10 Hz - - 0.072 h/-’b
| drag disc turbine trans-
'I ducer (DTT) flange.
Beam A is 14° 21 min
| from Beam B [CW looking
toward reactor vessel
(rRV)].
f DE-BL-0018 Broken loop cold leg 0 to 1.0 Mg/m? 10 Wz o - 0.072 Mg/m?

at DIT flange. Beam B
through centerline of
pipe 45° from vertical
(CCW looking toward RV).



TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detecior __Location Range Frequency? 2) Reading - (64) _Comments
CHORDAL DENSITY
(continued)
Brok
conti
DE-BL-001C Broken loop cold leg 0 to 1.0 Mg/m? 10 H2 - = 0.116 Mg/m?
at DTT flange. Beam C
is 229 7 min from
Beam B (COW looking
toward RV).
DE-BL-002A Broken loop hot leg 0 to 1.0 Mg/m’ 10 Hz - - 0.068 Mg/m’
at DIT flange. Beam A
is 14° 21 min from
Beam (COW looking toward
RV).
DE~BL-0028 Broken loop hot leg 0 to 1.0 Mg/m’ 10 Hz - - Not available.
at DTT flange. Beam B
through centerline of
pipe 459 from vertical
(CW looking toward RV).
DE-BL-002C Broken loop hot leg 0 to 1.0 Mg/m® 10 Bz - - Not available.  Not installed.
at DIT flange. Beam C
is 22° 7 min from
Beam B (CW looking
toward RV).
Intact Loop
DE-PC-001A Intact loop cold leg at 0 to 1.0 &/nl 10 Hz - - Not available.
DTT flange. Beam A is
149 21 min from Beam B
(CW looking away from
RV).
DE-PC-00i B Intact loop coid leg 0 to 1.0 Mg/m’ 10 Hz - -— 0.072 Mg/m’

at DIT flange. Beam B
through centerline of

pipe 45° from vertical
(COW looking away from
RV).
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TABLE B-1. (continued)
Initial After Experi Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detecto: Location Range Frequency® ) Reading (%)
CHORDAL DENSITY
{continued)
Intact gg
continued)
DE-PC-001C Intact loop cold leg 0 to 1.0 Mg/m’ 10 Hz — - Not available.
at DIT flange. Beam C
is 22° 7 min from
Beam B (CCOW looking
away from RV).
DE-PC-002A Iatact loop hot leg 0 to 1.0 Mg/m’? 10 hz - -~ Not available.
at DTT flange. Beam A
is 14° 21 min from
Beam B (CW locking
away from RV).
DE-PC-0028 Intact loop hot leg 0 to 1.0 Mg/m® 10 Hz - - Not available.
at DTT flange. Beam B
through centerline of
pipe 45° from vertical
(CCW looking away trom
RV).
DE-PC-002¢C Intact loop hot leg 0 to 1.0 )QI-J 10 Wz - - Not available.
at DIT flange. Beam C
is 22° 7 min from
Beam B (CCW looking
away from RV).
DE-PC-003A Intact loop below steam 0 to 1.0 l‘l-’ 1 Hz - -— Not available.
generator (SG) at DTT
flange. Beam C is 14°
21 min from Beam B (COW
looking sway from RV).
DE-PC-0038 Intact loop below SG 0 to 1.0 Mg/m® 1 Hz - - Not available.

at DTT flange. Beam B
through centerline

of pipe 45° from
vertical (CW looking
away from RV).




TABLE B-1. (continued)

Initial After Experiment Initiation
Vari:ble, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Range Frequency® £2) Reading )

CHORDAL DENSITY
(continued)

Jasect Loop

(coatinued

DE-PC-003C Iatact loop below SG 0 to 1.0 Mg/m3 Not available.
at DIT flange. Beam C
is 229 7 min from

Beam B (CW looking
away from RV).

FUEL ASSEMBLY
DISPLACEMENT

Assembly 5

DIE~5UP-001 At top center of Fuel
Assembly 5.

DIE~5UP-002 At top center of Fuel
Assembly 5.

FLUID VELOCITY

Iatact Loop

FE-PC-002A Hot leg DTT flange 15.0 m/s Not installed.
at bottom of pipe.

Hot leg DIT flange 0.6 to 15.0 m/s . 4 Not installed.
at middle of pipe,

FE-PC-002C Hot leg DTT flange 0.6 to 15.0 m/s Not instal ed.
at top of pipe.

Reactor Vessel
FE-5UP-001 Above upper end box of 0.5 to 10.0 m/s 0.23 m/s 0.06 m/s Qualified to 200 s.

Fuel Assembly 5. 0.28 m/s
0.56 m/s
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TABL. B-l1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector _Location Range Frequency® £ Reading ) Comment
FLOW RATE
Blowdown Sup-
pression Tank
FE-P138-138 Blowdown suppression 0 to 6.3 L/s 1 He 0.07 L/s 0L/ 0.06 L/s
tank (BST) spray flow 4 L/s 0.23 L/s
rate in the 3.79-L/s 6 Lis 0.35 L/s
header .
FE-P138~-139 BST spray flow rate 0 to 25.2 L/s 1 Hz 0.26 L/s 0 L/s 0.25 L/»s
from pump discharge. 12 L/s 0.72 L/s
25 L/s 1.43 L/s
FE-P138-140 BST spray flow rate in 0 to 18.9 L/s 1 Hz 0.26 L/e 0L/s 0.19 L/s
13.9-L/s header. 10 L/s 0.60 L/s
8.9 L/s 1.08 L/s
8 FE-P138-153 BST spray flow rate in 0 to 9.5 L/s 1 Hz 0.10 L/s 0 L/s 0.10 L/s
the spray pump recircu~ 5 Lis 0.30 L/s
lation line. 9.5 L/s 0.54 L/s
Intact Loop
FT-PO04&-012 Inlet to air-cooled 0 to 40 kg/s 1 Wz 0.8 kg/s -— ).8 kg/s Qualified, magnitude
condenser inlet header. uncertain after scrams.
FT-PO04~072A Main feedwater pump 0 to 25 kPa 10 Hz 0.17 kPa - 0.17 kPa Qualified,
discharge flow.
FT-P0O04-72-2 Flow out of main feed- 0 to 40 kg/s 1 Hz 0.8 kg/s - 0.8 kg/s
water pump.
Emergency Core
ing System
FI-p120-36~1 Accumulator A in 6-in, 0 to 126.2 L/s 1 Az 3.5 L/s - 3.5 L/s
line downstream of
orifice.
FT-P120-36-5 Accumulator A in 6~in. 0 to 37.9 L/s 1 Hz 3.5 L/s - 3.5 L/s
line downstream of
orifice.
FT-P120-085 Low-pressure injection 0 to 25.2 L/s 1 Hz - - 2.5 L/s

system (LPIS) Pump A in
4-in. line between heat
exchanger and orifice.



TABLE B-1. (continued)
Initial After Experiment Initiatiom
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector ST _Range Prequency?® £5) Reading ) Comment s
FLOW RATE
(continued)
Mgﬂz Core
ing System
!cn:!ms
FT-P128-085 Clarging pump AC-" -48 to 1.89 L/s 1 Hz 0.02 L/s -— 0.02 L/s Qualified,
discharge.
FT-P128-104 High-pressure injection to 1.89 L/s 1 Hz 0.02 L/s -— 0.02 L/s
system (HPIS) Pump A
discharge.
Intact Loop
FT-P139-27~1 Intact loop hot leg to 630.0 kg/s 1 Hz 17 kg/s - 17 kg/s Qualified to 200 s.
venturi flowmeter
(right side facing SG).
FT-P139-27-2 Intact loop hot leg to 630.0 kg/s 1 Wz 17 kg/s - 17 kg/s Qualified to 200 s.
venturi flowmeter
(bottom of pipe).
FT-P139-27-3 latact loop hot leg to 630.0 kg/s I Bz 17 kg/s o 17 kg/s Qualified.
venturi flowneter
(lefr side facing SG).
Primary Com-
ponent Cooling
System
FT-P141-022 Primary compcneut to 22 L/s 10 Hz 0.11 L/s - 0.11 L/s
cooling system.
LIQUID LEVEL
Buancz Core
Cooling System
System
LIT-P120-044 Accumulator A, to 3.0 m 1 Hz 0.62 m W 0,02 m»
Secondary
Coolant System
LT-P004-008A SG feedwater level “l.1to 1.5 m 1 Kz - - 0.0 m Qualified, not density
(narrow range). compensated.
» - -



RSy — R e T 'T'_"'"l

i i T I — TR —_— PrL—————— e i e L e e —
- ™ - - -~
TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency? <) _Reading () Comments
LIQUID LEVEL
(continued)
Seconcary
Coolant System
continued
LT-PO04-008B SC feedwater level <3.6 to 1.4 m | Hz D.u5m —-— 0,05 m Qualitied, data not
(wide range). density compensated.
Iatact Loop
LT-P004-042 Condensate receiver Otel.2m 1 Hz 0.2 m — 0.02 m Qualified to 200 s.
levei, 183 m south of
condensate receiver
centarline.
Blowdown Su
pression Tank
LT-P138-033 BST level on north 0to J.&4m 1 Hz 0.3 m — 0.0} m
end of tank.
LT-P138-058 BST level on south 0Oto 3.4m 1 Hz 0.3 m - 0.0} m
end of tank.
Intact Loop
LT-P139-006 Pressurizer level on Oto 1.9 m 1 Hz 0.04 m - 0.04 m Qualified to 200 s.
southeast side.
LT-P139-007 Pressurizer leve! om Oto 1l.9m 1 Hz 0.04 m -~ 0.04 = Qualified for rela-
southwest side. tive changes only.
LT-P139-C08 Pressurizer level on ODto 1l.9m 1 Hz 0.4 m -— 0.06 m
north side.
MOMENTUM FLUX
Intact Loop
ME-PC-0028 Hot leg DTT flange 1.0 to 21.0 Mg/m.s? 1 Hz 0.20 Mg/m-s? 1.0 Mg/m-s?  0.20 Mg/m.s? Not installed.
at bottom of pipe. 11.0 Mg/m.s? 0.27 Mg/m.s?
21.0 Mg/m-s? 0,38 Mg/m.s?
ME-PC-0028 Hot leg DTT flange 1.0 to 21.0 Mg/m-sZ 1 Hz 0.20 Mg/m.s? 1.0 Mg/m.32  0.20 Mg/m.s? Not installed.
at middle of pipe. 11.0 Mg/m.sZ  0.27 Mg/m.s?
21.0 Mz/m.s 0.38 Mg/m.s?



TABLE B-1. (continued)
Initial After Experiment Initistion
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® ) Reading &) Comment s
MOMENTUM FLUX
(continued)
Intact LNE
Leontinued)
ME-PC-002C Hot leg DTT flange 1.0 to 21.0 Mg/m.s? i Mz 0.20 Mg/m.s2 1.0 Mg/m-s?  0.20 Mg/m.s? Not installed.
at top of pipe. 11.0 Mg/m-s2  0.27 Mg/m.s?
21.0 Mg/m-s? 0,02 Mg/m.s?
Reactor Vessel
ME-1ST~001 powncomer Stalk 1, 0.3 to 5.2 Mg/m.e? 1 Mz 0.78 Mg/m.s? - 0.78 Mg/m.s?
1.16 m above RV
bottom.
ME-28T-001 Downcomer S:ialk 2, 0.3 to 5.2 l!;ll--z 1 Hz 0.78 n/--oz - 0.78 Ik/--oz
1.16 m above RV
bottom.
ME-~ 1UP-001 Fuel Assembly | above 0.3 to 5.2 Mg/m.s? 1 Hz 0.78 Mg/m.s? - 0.78 Mg/m.s?
upper end box.
ME-3UP-001 Fuel Assembly ) above 0.3 to 5.2 Mg/m.s? I Hz 0.78 Mg/m.s? - 0.78 Mg/m.s?
upper end box.
ME-5UP-001 Fuel Assembly 5 above 0.3 to 5.2 Mg/m.s? 1 Hz 0.78 Mg/m-s? -- 0.78 Mg/m-s?
upper end box.
NEUTRON
DETECTION
Reactor Vessel
NE-2HB-26 Neutron detector in G to 52.5 kW/m 1 Hz 2.03 kW/m - 2.03 wW/mf Qualified through reactor
Fuel Assembly 2. (lecal) scram, relative changes
only.
NE-4HB-26 Neutron detector in 0 to 52.5 WW/m 1 Hz 2.03 kW/m - 2.03 kd/m Qualified through reactor
Fuel Assembly 4. (local) scram, relative changes
only.
NE-5D8~-26 Neutron detector in 0 to 52.5 kW/m 1 Hz 2.03 WW/m - 2.03 kW/m Qualified through reactor

Fuel Assembly 5.

(local)

scram, relative changes
only.
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Cordition
System, and Measurement Recording Uncertainty Uncertainty
Detector _Locatiun Range Frequency® ) Reading *) Comment s
NEUTRON
DETECTION
(continued)
Reactor Vessel
conti )
NE-6H8-26 Neutron detector in 0 to 52.5 kW/m 1 Hz 2.03 kW/m -— 2,03 kW/m Qualified through reactor
Fuel Assembly 6. (local) scram, relative changes
only.
ELECTRICAL
FREQUENCY
Intact Loop
PCP~1-F Intact loop Pump 1. 0 to 75 Hz 10 Hz 0.75 Hz - 0.75 HzR
s PCP-2-F Intact loop Pump 2. 0 te 75 Hz 10 Hz 0.75 Hz = 0.75 Kz
rECTRICAL
POWER
Intact Loop
PCP-1-P Irtact loop Pump 1. 0r " MW 10 Hz 0.05 MW - 0.05 MW
PCP-2-P Lotact loop Pump 2. 0 to 1 MW 10 Hz 0.05 MW - 0.05 UMW
DIFFERENTIAL
PRESSURE
Broken Loop
PAE-BL-0G2 Broken loop cold leg #17.5 MPa 1 Hz 0.025 MPa 0 MPa 0.025 Mpa
across small break Tdifferential) 5 MPa 0.026 MPa
orifice. 10 MpPe 0.028 MPa
15 MPa 0.032 MPa
PAE-BL~003 Broken loop cold leg +3.5 MPa 1 Hz 0.009 MPa 0 MPa 0.009 MPa
across 5~ to B-inch Tdifferential) 2 MPa 0.010 Mra
expansion. 3.5 MPa 0.010 MPa
PAE-BL~009 Broken loop from end +700 kPa 1 Hz 1.7 kPa 0 kPa 1.7 kPa
to middle of 5-inch (differential) 350 kPa i1.7 kPa
pipe. 700 kPa 1.9 kPa

e



r—rpw—m—y—!,,—vq—-gﬂm T —
>

e

AR T — |V ———

TR T e—— e~

-
:
g
2
f TABLE B-1. (continued)
:
1 Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording l.bcavinilty Uncertainty
r Detector Lucation Range Frequency?® (2] Reading 6] Comments _
, DIFFERENTIAL
[ PRESSURE
1 (continued)
: Broken ﬁ;
l CQIIE_
. PAE-BL-010 Broken loop from +700 kPa He - 0 kPa 1.7 kPa
middie to end of {differential) 350 kPa 1.7 kPa
: S-inch pipe. 700 kPa 1.9 kPa
PAE-BL-013 5G simulator, inlet +40 kPa Hz 0.28 kPa 0 kPa 0.28 kPa
1 to top. 20 kPa 0.285 kPa
. 40 kPa 0.291 kPa
PAE-BL-014 SG simulator, outlet +40 kPa Hz 0.291 kPa 0 kPa 0.28 kPa Not installed.
: to top. 20 kPa 0.285 kPa
) 40 kPa 0.291 kVa
8 Intact Loap
1 PAE-PC-001 Ir et loop cold leg +700 kPa Hz 1.8 kPa 0 kPa 1.7 kPa Qualified to 200 s.
a s primary coolant {ditferential) 350 kPa 1.7 kita
pu = (PCPs). 700 kPa 1.9 kPa
PAE-PC-002 In" ot loop across SG, +350 kPa Hz 0.94 kPa 0 kPa 0.89 kPa Qualified to 200 s.
Tdifferential) 150 kPa 0.90 kPa
300 kPa 0.98 kPa
PAE~-PC-003 Intect loop hot leg +100 kPa Hz 0.50 kPa 9 kPa 0.49 kPa Failed.
X pipiug, RV to SG inlet. T{differential) 50 kPa 0.50 kPa
| 100 xPa 0.52 kPa
- PAE-PC-004 Intact loop hot leg +100 kPa Hz 0.50 kPa 0 kPa 0.49 kPa
piping, surge line Tdifferential) 50 kPa 0.50 kPa
; jurxction to SG inlet. 100 kPa 0.52 kPa
PAE-PC-005 Intact loop cold leg +100 kPa Hz 0.50 kPa 0 kPa 0.49 kPa Qualified to 200 s.
PCPs to RV nozzle. (differential) 50 kPa 0.50 kPa
100 kPa 0.52 kPa
PAE-PC-006 Intact loop RV outlet 4100 kPa Hz 0.51 kPa 0 kPa 0.49 kPa
to inlet. (differential) 50 kPa 0.50 kPa
100 kPa 0.52 kPa
. PAE-PC-008 Intact loop across +10.34 kPa Hz 0.025 kPa 0 kPa 0.02% kPa Qualified to 200 s.
pressvrizer surge line. {differvential) 5 kPa 0.026 kPa
10 kPa 0.028 kPa
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TABLE B-1. (continued)
Initial After Experiment lnitiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® &) Reading <) Comment s
DIFFERENTIAL
PRESSURE
continued )
Intact Loo
(continued)
PAE~PC-009 Intact loop across +700 kPa 1 Hz 1.8 kPa 0 kPa 1.7 &Pa
Pump 1. Taifferential) 350 kPa 1.7 kPa
700 kPa 1.9 kPa
PAE~-PC-010 lotact loop across +700 kPa 1 Hz 1.8 kPa 0 kPa 1.7 LPa
Pump 2. Tdiffereatial) 350 kPa 1.7 kPa
700 kPa 1.9 kPa
PAE~PC-011 Pitot tube at top of +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
eémergency core coolant T{differential) 20 kPa 0.285 kPa
(ECC) Rake | (facing 40 kPa 0.291 kPa
RV).
PAE-PC~012 Pitot tube next to +40 kPa ! Hz 0.29 kPa 0 kPa 0.28 kPa
top of ECC Rake 1 Tdifferential) 20 kPa 0.285 kPa
(facing RV). 40 kPa 0.291 kPa
PAE-PC-015 Pitot tube at top of +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
ECC Rake | (facing {differential) 20 kPa 0.285 kPa
pump) . 40 kPa 0.291 kPa
PAE-PC-0I6 Pitot tube mext to +40 kPa 1 Bz 0.29 kPa 0 kPa 0.28 kPa
top of ECC Rake ! (differential) 20 kPa 0.285 kPa
(facing pump). 40 kPa 0.291 kPa
PAE-PC-017 Pitot tube next to +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
bottom of ECC Rake 1 (differential) 20 kPa 0.285 kPa
(facing pump), 40 kPa 0.291 wPa
PAE-PC~ 178 Pitot tube next to +5 kPa 1 Hz 0.037 kPa — 0.037 kPa
bottom of ECC Rake | {differential)
(facing pump).
PAE-PC-018 Pitot tube at bottom +40 kPa I Hz e 0 kPa 0.28 kPa Not installed.
of ECC Rake | (facing {differential) 20 kPa 0.285 kPa
pump) . 40 kPa 0.291 kPa

|
|
%
|

e
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TABLE B-1. (continued)
Initial After Experiment Initiation

Variable, Condition

System, and Mesasurement Recording Uncertainty Uncertainty

Detector Location Range Frequency® {2) Reading )

DIFFERENTIAL
PRESSURE
{continued)

intact Loo

(contiuuolg

PAE-PC- 188 Pitot tube at +5 kPa 1 Hz 0.037 kPa - 0.037 kPa
bottom of ECC Rake 1 (differential)

(facing pump).

PAE-PC~-019 Pitot tube at top of +40 kPa 1 Rz 0.29 kPa 0 kPa 0.28 kPa

ECC Rake 2 (facing RV).  (differential) 20 kPa 0.285 kPa
40 kPa 0.291 kPa

PAE-PC-020 Pitot tube next to +40 kPa 1 Bz 0.29 kPa 0 kPa 0.28 kPa
top of ECC Rake 2 Tdifferential) 20 wPa 0.285 kPa
(facing RV). 40 kPa 0.291 kra

PAE-PC-023 Pitot tube at top of +40 kPa 1 Hz 0.284 kPa 0 wkPa 0.28 kPa
ECC Rake 2 (facing {differential) 20 kPa 0.285 kPa
pump) . 40 kPa 9.291 kPa

PAE-PC-024 Pitot tube next to +40 kPa 1 Wz 0.286 kPa 0 kPa 0.28 kPa
top of ECC Rake 2 {differential) 20 kPa 0.285 kPa
(facing pump). 40 kPa 0.291 kPa

PAE-PC~025 Pitot tube mext to +40 kPa 1 Hz 0.287 kPa 0 kPa 0.28 kPa
bottom of ECC Rake 2 {differential) 20 wPa 0.285 kPa
(facing pump). 40 kra 0.291 kPa

PAE~PC-25B Pitot tube next to +5 kPa 1 Hz 0.037 kPa -— 0.037 kPa
bottom of ECC Rake 2 Tditferential)

(facing pump).

PAE-PC-026 Pitot tube at tottom +40 kPa ' Hz - 0 kPa 0.28 kPa
of ECC Rake 2 (facing Tdifferential) 20 kPa 0.285 kPa
pump) . 40 kPa 1.291 kPa

PAE~PC-26B Pitot tube at +5 kPa 1 Rz 0.037 kPa — 0.037 kPa

bottom of ECC Rake 2
(tacing pump).

T{differential)
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertsinty
—Detector Location _ Range B Resding (8]
DIFFERENTIAL
PRESSURE
(continued)
lotact Loo
;:migg
PAE~PC~027 SG outlet to pump +40 kPa 1 He 0.29 kPa 0 kPa 0.28 kPa
suction (lowest 20 kPa 0.285 kPa
point). 40 kPa 0.291 kPa
PAE-PC-028 Pump suction (lowest +40 kPa 1Rz 0.284 kPa 0 kPa 0.28 kPa
point) to Pump 2 20 kPa 0.285 kPa
inlet, 40 kPa 0.29]1 wPa
PLE-PC-029 Pitot tube next to ;«o kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
bottow of ECC Rake | \differential) 20 k¥ 0.285 kPs
(facing RV). 40 kPa 0.291 kPa
PAE-PC-030 Pitot tube at +40 kPa 1 Rz 0.29 kPa 0 kPa 0.28 kPa
bottom of ECC Rake 1 Tdifferential) 20 kPa 0.285 kPa
{facing RV). 40 kPa 0.291 kPa
PAE-PC-031 Pitot tube next to +40 kPa i Hz 0.29 Pa 0 kPa 0.28 kPa
bottom of ECC Rake 2 {ditferential) 20 kPa 0.285 kPa
(facing RV). 40 «Pa 0.291 kPa
P4AE-PC-032 Pitot tube at +40 kPa ! Hz ©.29 kPa 0 kPa 0.28 kPa
bottom of BCC Rake 2 Tdifferential) 20 kPa 0.285 kPa
{facing RV). 40 kPa 0.291 «kPa
Reactor Vessel
PAE-RV-002 Fuel Assembly | from +175 ¥Pa 1 Rz 1.3 kPa O kPa 1.3 kPa
lower end box to upper {differential) 100 kPa 1.3 kPa
end box. 175 kPa 1.4 kPa
PAE-RV-003 Intact loop cold leg +100 kPa 1 Hz 0.50 kPa 0 kPa 0.49 kPa
inlet to bottom of (differential) 50 kPa 0.50 kPa
downcas o1, 100 kPa 0.52 kPa
PAE~RV-004 Fuel Assembly | lower +175 MPa i Hz w— 0 kPa 1.3 kPa
end box to the RV out- {differential) 100 kPa 1.3 kPa
let nozzle in the in- 175 kPa 1.4 kPa

tact loop hot leg.
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® e Reading <) _Comments
DIFFERENTIAL
PRESSURE
{continued)
Reactor Vessel
conti
PAE-RV-005 Top of RV to intact +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
lcop hot leg. {differential) 20 kPa 0.285 kP2
40 wPa 0.291 kPa
Blowdown Su
pression Tank
PAE-SV-001 BST. Oto l.27 m I Hz - Om 0.005 =
0.7 m 0.006 =
.4 m 0.008 m
PAE-5V-009 BST across the vacyum +70 kPa 10 Hz 0.55 kPa 0 kPa 0.55 kP2
breaker line. Tdifferential) 30 kPa 0.56 kPa
70 kPa 0.56 kPa
Reactor Vessel
PAE-25T-001 Rottom of Downcomer +70 kPa I Hz - 0 kPa 0.55 kPa
Stalk 2 to Fuel {differential) 30 kPa 0.56 WPa
Assembly 3 upper ead 70 kPa 0.5 kPa
box.
PAE-28T-003 Top of Downcomer +175 kPa 2.3 Rz — 0 kPa 1.3 kPa
Stalk 2 to Fuel {differential) 100 kPa 1.3 kPa
Assembly 3 upper 175 kPa 1.4 kPa
pleaum,
PAE-2ST-004 Bottom of Downcomer +70 kPa 1 He s 0 kPa 0.55 k™a
Stalk 2 to Fuel Tdifferential) 30 kPa 0.55 kPa
Assembly 3 lower 70 &Pa 0.56 kPa
end box.
Intact Loop
PAT-¢139-27~1 Inta.t loop venturi, 0 to 200 wPa 1 Hz 21 kPa - 2 kPa Qualified to 200 ».
Channel A, (differential)
PAT-P139-27-2 Intact loop venturi, 0 to 200 xPa 1 Hz 2 kPa - 2 kPa
Channe. B. (differentral)
PAT-P139-27-3 intact loop venturi, 0 to 200 kPa 1 Hz 2 kPa —-— 2 kPa
Channel C, (differential)
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TABLE B-1. (continued)
Initial After Experiment laitiation
Varichle, Condition
Sy”.em, and Measurement Recording Uncertainty Uncertainty
Oetector Location __Range Frequency? ) Reading &) . Comment s
DIFFERENTIAL
PRESSURE
(continued)
Intact Loo
PAT-P139-030 Across RV just beyond 0 o 300 kPa 1 Rz 3 kPa - 3 kPa Quaiified to 200 s.
intact loop inlet and (differential)
and outlet nozzles.
PRESSURED
Broken Loop
PE-BL~001 Broken loop cold leg 0.1 to 20.8 Mpah 1 Hz 0.251 MPa 0 MPa 3.199 MPa Qualified to 200 s.
at DTT flange. 10 MPa 0.223 MPa
20 MPa 0.282 MPa
PE-BL-002 Broken loop hot leg 0.1 to 20.8 MPa 1 Hez 0.2!7 MPa 0 MPa 0.19% MPa Failed.
at DTT flange. 0 MPa 0.223 #HPa
20 MPa 0.282 MPa
PE-BL-003 Broken loop hot leg 0.1 to 20.8 MPa 1 He 0.25: MPa 0 MPa 0.199 MPa
downstream of pump 10 Mpa 0.223 MPa
simulator. 20 MPa 0.282 MPa
PE-BL-004 Broken loop cold leg 0.1 to 20,8 MPa 1 Wz - 0 MPa 0.199 MPa
at inlet of spool 10 MPa 0.223 MPa
piece. 20 MPa 0.282 MPa
PE-BL-006 Broken loop hot leg at 0.1 to 20.8 MPa 1 Rz - 0 MPa 0.199 MPa
outlet of SC simulator. 10 MPa 0.223 MpPa
20 MPa 0.282 MPa
PE-BL-008 broken loop cold leg 0.1 to 20.8 MPa 1 Hz 0.251 MPa 0 MPa 0,199 MPa
in 8-in. pipe down- 10 MPa 0.223 MPa
stream of break. 20 ¥Pa 0.282 MPa
latact Loop
PE-PC-001 Intact loop cold leg 0.1 to 20.8 MPa 1 Hz 0.251 MPa 0 MPa 0.199 MPa Qualified to 200 s.
at DIT flange. 10 MPa 0.223 MPa
20 MPa 0.282 MPa
PE-PC-0C2 Intact loop hot leg 0.1 to 20.8 MPa 1 Hz 0.282 MPa 0 MPa 0.199 Mpa Not installed.
at DTT flange. "0 MPa 0.223 MPa
J MPa 0.282 MPa




01

TABLE B-1l. (continued)
Initial After Experiment initistion
Variable, Condition
System, and Measurement Recording Uncertaincy Uncerta . nty
Detector Location Range Frequency® (*) Reading &) Comments
PRESSURE
(continued)
Intact
cONt i aue
PE-PC-004 Intact loop pressur- 0.1 to 20.8 NPa 1 Hz 0.251 MPa 0.1 MPa 0.199 wPa Qualified.
izer vapor space. i0 MPa 0.227 MPa
20 MpPa 0.282 MPa
PE-PC-005 Intact loop refsrence 0.1 to 17.0 MPa | Hz 0.028 MPa - 0.028 WPa Qualified to 200 ».
pressure between SC
outlet and pump inlet.
PE-PC~-006 Intact loop reference 0.1 to 17.0 MPa 1 Bz 0.028 MPa - 0.028 MPa Qualified.
pressure between SG
outlet and pump inlet.
PE-SGS~001 $G dome pressure. 0.1 to 7.0 MPa 1 Hz 0.012 wPa - 0.012 MPa Qualified.
Blowdown Sup-
pression System
PE-SV-003 BST across from 0.1 to 0.7 MPa 1 Hz 0.008 MPa - 0.008 MPa
Downcomer 1 (south
end), 157.5° from
top vertical (CW
looking north).
PE-SV-0l4 BST header above 0.1 to 0.7 ¥Pa 1 He 0.008 MPa - 0.008 ¥Pa
Downcomer &, 3279
from top vertical
(CW looking north). ;
PE-SV-U15 BST across from Down- 0.1 to 0.7 MPa 1 Hz 0.008 MPa -— 0.008 MPa
comer &, 230Y from top
vertical (CW looking
north).
PE-SV-01% BST across trom Down- 0.1 to 0.7 MPa I Hz 0.008 MPa -— 0.008 MPa
comer 1, 230° from
top vertical (CW
looking north). !
PE-SV-017 BST, 1.38 m north of 0.1 to 0.7 MPa 1 Hz 0.008 MPa s 0.008 MPa

Downcomer 3 centerline,
0° from top vertical
(CW looking morth).
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TABLE B-1. (continued)
Initial Aiter i Initiation
Variahle, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Freguency® (4] Reading &) Comment s
PRESSURE
(continued)
Blowdows Sup~
ssion em
conty
PE-SV-018 BST header above 0.1 to 0.7 MPa 1 Hz .. 008 MPa - 0.008 MPa
Downcomer 1.
PE~-SV-04] BST tank bottom under 0.1 to 0.7 MPa 1 Hz 0,008 MPa - 0.008 MPa
Downcomer 2.
PE-SV-044 BST bottom under 0.1 to 0.7 MPa 1 Hz 0.008 MPa - 0.008 MpPa
Downcomer 3.
PE-SV-055 BST top, 0.15 m north 0.1 to 0.7 MPa 1 Rz 0.008 MPa -— 0.008 MPa
of Dowmcomer &4 center-
line.
PE-SV-060 BST top above Down- 0.1 to 0.7 MPa 1 Hz 0.008 MPa - 0.008 MPa
comer .
Reactor Vessel
PE-IST-001A Downcomer Stalk I, 0.1 to 20.8 MPa 1 Hz 0.200 MPa 0.1 MPa 0.199 MPa Qualified to 200 s.
0.62 m above RV bottom, 10.0 MPa 0.199 NPa
wide range (0 to 20.5 MPa 0.200 MPa
20.8 MPa).
PE-IST-GO3A Downcower Stalk 1, 0.1 to 20.8 MPa 1 Ha 0.25 MPa 0.1 MPa 0.2 MPa Qualified to 200 s,
5.32 m above RV 10 MPa 0.22 MPa
bottom, wide range 20 MPa 0.28 MPa
(0 to 20.8 MPa).
PE~1UP-001A Above Fuel Assembly | 0.1 to 20.8 MPa I Bz 6.25 MPa 0.1 MPa 0.2 MPa Qualified,
upper end box, high 10 MPa 0.22 MPa
range. 20 MPa 0.28 MPa
PE~1UP~001AL Above Fuel Assembly | 0.1 to 20.8 MPa 1 Hz 0.25 MPa 0.1 MPa 0.2 WPa Qualified.
upper end box, high i0 MPa 0.22 MPa
range. 20 MPa 0.28 MPa
PE-2ST-001A Downcomer Stalk 2, 0.1 to 20.8 MPa 1 Hz 0.25 MPa 0.1 MPa 0.2 MPa Qualified to 200 s.
0.62 m above RV bottom, 10 MPa 0.22 ¥Pa
wide raage (0 to 20 MPa 0.28 MPa

20.8 MPa).
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TABLE B-1. (continued)
Initial Aiter Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
—-Detactor —Location Range (64 _ Reading ) Comments
PRESSURE
(continued)
Sec
Coolant System
PT-PO04-010A In 10-in. line from 0.1 to 8.4 MPa 1 Hz 0.110 MPa - 0.110 MPa Qualified to 200 s.
$G.
PT-P004~022 Condensate receiver 0 to 2.8 MPs 1 Hz oy v 0.075 MPa
pressure,
PT-PO04-034 Downstream of main 0 to 10.) MPa 10 Hz 0.07 MPa - 0.07 MPa
feedwater pump.
PT-P0O04A-085 Upstream of inlet to 0 to 2.8 MPa 1 Hz 0.075 MPa - 0.075 wpPa Qualified to 200 s.
air-cooled condenser
header .
E.Fﬁ‘lﬁ“_'l
Cooling System
PT-P120-029 Accvaulator B, 0.69 m 0.1 to 7.0 MPa 1 Hz 0.055 MPa - 0.055 MPa
abore water outlet.
PT-P120-043 Accumulator A, D0.69 m 0.1 to 7.0 MPa 1 Hz 0.055 MPe - 0.055 Mpa
above water outlet.
PT-P120-061 ECC injection. 0.1 te 20.8 MPa 1 4= 0.158 MPa - V.. % MPa
PT-P120~074 LPIS Pump B discharge. 0.1 to 7.0 MPa 1 Hz 0.055 MPa - 0.055 MPa
PT-P120-083 LPLS Pump A discharge. 0.1 to 7.0 MPa 1 Hz 0.04 MPa - 0.04 MPa
Broken Loop
PT-P138-023 Blowdown header. 0.1 to 1.4 MPa 10 Hz — .- 0.007 MPa
PT-P138-111 Broken loop cold leg 0.1 to 1:.9 MPa 100 Hz - -— 0.29 MPa
QOBV inlet between iso-
lation valve and QOBV.
PI-P138-112 Broken loop hot leg 0.1 to 13.9 MPs 100 H=z s — 0.20 MPa

QOBV inlet between iso-
lation valve and QOBV.
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® *) Reading ) Comment s
PRESSURE
(coatinued)
Intact Loop
PT-P139-002 intact loop hot leg 0.1 to 20.8 NPa 1 Hz 9.25 MPa e 0.25 MPa Qualified to 200 =.
at veatur: on bottom.
¥T-P139-003 Intact loop hot leg at 0.1 to 20.8 MPa ! H= 0.25 MP - 0.25 MPa Qualified to 200 s.
venturi on left side
when looking toward SG.
PT-P139-004 Intact loop hot leg at 0.1 to 20.8 MPa 1 86z 0.25 MPa - 0.25 MPa Qualified to 200 s.
venturi on right side
when looking toward SG.
PT-P139-005 1.88 m above pres- 10.3 tu 17.2 MPa 1 Bz 0.12 MPa s 0.12 MpPa Qualified to 200 s.
suriger bottom (vapor
space ).
PUMP SP° O
Intact Loop
RPE-PC-001 Intact loop Pump 1. 0 to 10 000 rpm 1 Hz 10.26 rpm 1000 rpm 7.65 rpm
2000 rpm 8.825 rpm
3000 rpm 10.10 rpm
4000 rpm 11.66 rpm
RPE-PC-002 Intact loop Pump 2. 0 to 10 006 rpm 1 Hz 10.27 rpmn 1000 rpm 7.65 rpm
2000 rpm §.825 rpm
3000 rpm 10.10 rpm
4000 rpm L1.6% rpm
REACTIVITY
Reactor Vessel
RE~-TRM-86-5 Transient reactivity +0.145 Rho 10 Hz 0.01 Rho o 0.01 Rho
weter in shield tank.
RE-TRM-86-6 Transient reactivity +0.145 Rbo 10 Mz 0.01 Rho —_y 0.01 Rho
meter in shield tank.
RE-T-77-1A2 Power range, Channel 0 to 1002 power I Hz k24 - k4

A level.
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TABLE B-1. (continued)
Initial After Experiment Initiation
Vatiable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® () Reading ) Comment s
REACTIVITY
(continued)
Reactor Vessel
continued
RE-T-77-2A2 Power range, Channel 0 to 100X power 1 Hz k1 4 -~ n Qualified to 200 s.
B level,
RE-T-77-3A2 Power range, Channel 0 to 100X power 1 Hz it - 3z
o level.
RE-T-87-4A2 Power range, Channel 0 to 1002 power 10 Hz £} 4 - k24
D level.
TEMPERATURE
Broken Loop
TE-BL-0018 Broken loop cold leg 255.2 to 588.6 K 1 Hz 2.5 K 350 K 2.4 K
at DIT rake center. 450 ¥ 2.5K
550 K 2.5 K
650 K 3.2 K
TE-BL~002B Broken loop hot leg at 255.2 to 588.6 K 1 Hz 2.5K 350 K 2.4 K
middle of DIT flange. 450 K 2.5 K
550 K 2.5 %
650 K 3.2 K
Intact Loop
TE-PC-002A Intact loop hot .eg 422 to 1533 K 1 Hz - 450 K 2.8K Not installed.
DIT flange at bottom 600 ¥ 3.2 K
of pipe. 800 K 4.7 K
1000 K 6.2 K
TE-PC-0028 Iatact loop hot leg 422 to 1533 K 1 Hz - 450 K 2.8K Not installed,
DIT flange at middle 600 K 3.2 K
of pipe. 800 K 4.7 K
1000 K 6.2 K
TE-PC-002C Intact loop hot leg 422 to 1533 K 1 Hz - 450 X 2.8K Not installed.
DTT flange at top of 600 K 3.2 K
pipe. 800 K 4.7 K
1000 K 6.2 K
TE~PC-004 Bottom of ECC Rake | 270 to 1530 K 1 Hz 3.1 K 350 K 2.8 K Qualified,
(between PAE-PC-014 450 K 2.9k
and PAE-PC-018). 550 K j.0K
650 K 3.6 K
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TABLE B-1. (continued)
Initial After Experiment laitiation
Variabie, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency? ) Reading 44 Comments
TEMPERATURE
(continued)
Intact Loo
Zconumdg
TE-PC-005 Next to bottom of ECC 270 to 1530 K 1 Hz 3.1 K 350 K 2.8K
Rake | (between 450 K 2.9k
PAE-PC-013 and 550 K 30K
PAE-PC-017). 650 ¥ 3.6 K
TE-PC-006 Next to top of ECC 270 to 1530 K 1 Hz 3.0 K E ET 4 2.8 K
Rake | (between 40K 2.9 K
PAE-PC-012 and 550 K 3.0 K
PAE-PC-016). 650 K 3.6 K
TE-PC~007 Top of ECC Rake 1 270 to 1530 K 1 Hz 3.1 K 350 K 2.8 K Qualified to 200 s.
(between PAE-PC-011 450 K 2.9k
- and PE-PC-015). 550 X 3.0 K
S 650 K 3.6 K
TE-PC-008 Bottom of ECC Rake 2 270 te 1530 K 1 Hz 3.1 K 350 X 2.8 K
(between PIE-PC-022 450 K 2.9K
and PAE-PC-026). 550 K 3.0%
650 K 3.6 K
TE-PC~009 Next to bottom of 270 to 1530 K 1 He : PR 350 K 2.8K
ECC Rake 2 (between 450 K 2.9 K
PAE-PC-02]1 and 550 K 3.0K
PAE-PC-025). 650 K 3.6 K
TE~-PC-010 Next to top of ECC 270 to 1530 K 1 Hz 3.1 K 350 K 2.8FK
Rake 2 (between 450 K 2
PAE~PC-020 and 550 K 5
PAE-PC-024). 650 K 3.6 K
TE-PC-011 Top of ECC Rake 2 270 to 1530 K 1 Hz 3.1 K 350 K 2.8 K
(between PAE-PC-019 450 K 2.9 K
and PAE-PC-023). 550 K 3.0 K
650 K 3.6 K
‘ Emergency Core
Coola g stem
TE-P120-027 Accumulator B 255.2 to 366.3 K 1 Hz 0.7 K s 0.7 K
temperature.
TE-P120~041 Accumulator A 255.2 to 366.3 X 1 Hz 0.7 K - 0.7 K

temperature.



TABLE B-1. (cont?aued)
Initial
Variable, Condition
System, and Measurement Recording Uncertainty
Detector Location Range Frequency? )
TEMPERATURE
(continued)
Blowdown Sup-
pression Tank
Spray System
TE-P138-127 OQutlet of BST spray 250 to 420 K I Hz 0.7 K
system heat exchanger.
TE~P138-141 Temperature of spray 255.2 to 420 K ] Hz 1.3 K
in 3,79-L/s h.ader.
TE-P138~-142 Temperature of _pray 255.2 to 420 K 1 Ha 1.3 K
pump discharge.
TF-P138-143 Temperature of spray 255.2 to 420 K 1 Hz 1.3 K
e in 13.88-L/s header.
(=]
Broken Loop
TE-P138-170 Hot leg warm-up line, 73 to 622 K 1 Hz i
TE-P138-17) Cold leg warm-up line. 172 to 672 K 1 Hz =
Intact Loop
TE-P139-019 Pressurizer vapor 588.6 to 644.1 K 1 Wz 0.5 K
space, 0.86 m above
the heater rods.
TE-P139-020 Pressurizer liquid 283 to 644.1 K ! Hz 3.0 K
volume, 0.36 m above
ueater rods.
TE-P139-028-2 Intact loop cold leg. 530 to 620 K 1 Rz 0.6 K
TE-P139-029 Intact loop cold leg. 280 to 620 K 1 He 2.1 K
TE-P139-32-1 Intact loop hot leg. 280 to 620 K 1 Hz 1.43 K

After Experiment Initiation

Reading

Uncertainty

&) Comments
0.7 K
1.3 K
1. K Not installed.
1.3 K Not installed.

No. available.

Not available.

0.5 K

3.0 K

0.6 K

1.43 K

Failed.

Qualified.

Qualified.

Qualified to 200 s,
process instrument,
slow response time.

Qualified, process
instrument, slow
response time,

Qualified to 200 s,
process instrument,
slow response time.
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Pncertainty
Detector Location N Range Frequency® 2) Readiag &) Cosment s
TEMPERATURE
(continued)
Primary Com-
w
ystem
TE-P141-94 Downstream from pri- 275 to 350 K 10 Hz 0.32 K - 0.32 K
mary component cooling
system heat exchanger.
TE-P141-95 Upstream from primary 275 to 350 K 10 Hz 0.32 K - 0.32 K
component cooling
system heat exchanger.
Intact Loop
TE-8G-001 intact loop cold leg 253.2 to 977.4 K 1 Rz 2.8K 350 K 2.5 K Qualified,
SG outlet. 450 K 2.6 K
550 K 2.7K
650 K 3.3K
TE~-S8G~002 Intact loop hot leg 253.2 to 977.4 K 1 Hz 2.8k 350 K 2.5k Qualified.
SG inlet. 450 K 2.6 K
550 K 2.7k
650 K 3.3 K
Secondary
Coolant System
TE-SG-003 $G secondary side. 253.2 to 588.6 K 1 Rz 2.5K 350 K 2.4 K Qualified.
450 K 2.5 K
550 K 2.5 %
650 K 3.2 K
Blowdown 3u
pression System
TE-SV-001 BST, 0.3 m north of 253.2 to 477.4 K 1 Hz 0.9 K 300 K 0.9 K
Downcomer 1, 0.53 m 350 K 1.0 K
east of tank center- 400 K 1.3 K
line, 2.72 m from tank
bottom,
TE-SV-002 BST, 0.3 m north of 253.2 to 477.4 K 1 Hz 0.9 K 300 K 0.9 K
Downcomer 1, 0.53 m 350 ¥ 1.0 K
east of tank ceanter- 400 K 1.3 K

line, 2.36 m from tank
bottom,




TABLE B-1. (continued)

loitial After Experiment Initiation
Variable, Condition
System, and Recording Uncertainty Uncertainty
Detector Frequency® ) Reading )

TEMPERATURE
(continued)

Blowdown Sup-

ression System

!com:xnum !

TE-8V~003 BST, 0.3 m north of to 477.4 K
Downcomer !, 0.53 m
east of tank center-

line, 1.90 m from tank
bottom.

BST, 0.3 m north of 477.4 K
Dosmcomer 1, 0.53 m

east of tank center-

line, 1.45 m from tank

bottom.

BST, 0.3 m north of
Downcomer 1, 0.53 m
east of tank center-
line, 0.99 m from tank
bottom.

BST, 0.3 m north of to
Downcomer 1, 0.53 m

east of tank center-

line, 0.37 m from tank

bottom.

BST, 0.3 m north of
Downcomer 3, 0.53 m
east of tank center-
line, 2.72 m from tank
bottom.

BST, 0.3 m north of
Downcomer 3, 0.53 m
east of tank center-
line, 2.36 m from tank
bottom.
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TABLE B-1. (continued)
Initial After Experiment Initiation

Variabdle, Condition

System, and Measurement Recording Uacertainty Uncertainty

Detector Location Range Frequency® ) Reading ) Comment s
TEMPERATURE
(continued)
Blowdown Sup-

ssion System

!con.tumd_!

TE~SV-009 BST, 0.3 a north of 253.2 to 4774 K I Hz 0.9 K 300 K 0.9 K
Downcomer 3, 0.53 m 350 K 1.0 K
east of tank center- 400 K 1.3k
line, 1.0 m from tank
bottom.

TE-SV-010 BST, 0.3 m north of 253.2 to 477.4 K 1 e 0.9 K 300 K 0.9 K
Downcomer 3, 0.53 m 350 K 1.0 K
ecast of tank center- 400 K 1.3 K
line, 1.45 m from tank
bottom,

TE~SV-011 BST, 0.3 m north of 253.2 to 4772.4 K i Hz 0.9 K 300 K 0.9 K
Downcomer 3, 0.53 m 50 K 1.0 K
east of tank center- 400 K 1.3 K
line, 0.99 m from tank
bottom.

TE-8V-012 BST, 0.3 m north of 253.2 to 477.4 K I Hz 0.9 K 300 K 0.9 K
Downcomer 3, 0.53 m 350 K 1.0 K
east of tank center~ 400 K 1.3 K
line, 0.37 m from tank
pottom.

Reactor Vessel

TE~1A11-030 Fucl Assembly 1, Row 422 to 1533 K 1 He 31% 450 K 2.8 K
A, Column 11, 0.762 m 600 ¥ 3.2k
above bottom of fuel 200 K 4.7 K
rod. 1000 K 6.2 K

TE~1810-037 Fuel Assembly 1, Row 422 ro 1533 K 1 Hz 31K 450 K 2.8K
B, Column 10, 0.940 m 600 K 3.2k
above bottom of fuel 800 K 4.7 K
rod. 1000 X 6.2 K

TE -1B12-026 Fuel Assembly 1, Row 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
B, Column 12, 0.660 m 600 K 3.2 K
above bottom of fuel 800 K 4.7 K
rod. 1006 K 6.2 K
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4.8 m from RV bottom.
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty
Detector Location Frequency® Reading Comment s
TEMPERATURE
(continued)
Reactor Vessel
cont 1 nued
TE-iC11-021 Fuel Assembly 1, Row C, 422 to Hz 3.1 450 K K
Column 1!, 0.533 m 600 K K
above bottom of fuel 800 K K
rod. 1000 K K
TE-1C11-039 Fuel Assombly i, Row C, 422 to Hz 3.2 450 K K
Column 11, 0.991 m 200 ¥ K
above bottom of fuel 800 K K
rod. 1000 K K
TE-IF7-015 Fuel Assembly !, Row F, 422 to Hz 3.1 450 ¥ K
Column 7, 0.381 m 600 K K
above bottom of fuel 800 K K
rod. 1000 K K
TE~1F7-021 Fuel Assembly 1, Row P, 422 to Hz 3.1 450 K K
Column 7, 0.533 m 600 K K
above bottom of fuel 800 X K
rod, 1000 K K
TE-1F7-026 Fue! Assembly |, Row F, 422 to Hz 3.1 450 K K
Column 7, 0.660 m 600 K K
above bottom of fuel 800 K K
rod. 1000 K K
TE~1F7-030 Fuel Assembly |, Row F, 422 to Hz 3.1 450 K K
Column 7, 0.762 m 600 K K
above bottom of fuel 80 K K
rod. 1000 ¥ K
TE~ILP-001 Fuel Assembly 1 lower 311 to He 2.7 3150 K K Qualified to 200 s,
end box. 450 K K
550 K K
650 K K
TE-1ST-001 Downcomer Stalk 1, 253.2 *o0 977.4 K Hz 2.7 350
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty
Detector Location Range Frequency® ) Reading Comment s
TEMPERATURE
(continued)
Reactor Vessel
cont i nued
TE-1ST-002 Downcomer Stalk 1, 253.2 to 977.4 K 1 Ha 2.7 K 2.5 K
4.2 m from RV bottom. 2.6 K
2.7 %
3.3 K
TE~1ST-005 Downmcomer Stalk |, 253.2 to 977.4 K 1 Hz 2.7K 2.5K Qualified to 200 s.
2.37 » from RV bottom. 2.6 K
2.7 Kk
3.3 K
TE~18T-009 Downcomer Stalk 1, 253.2 to 977.4 K 1 Hz 2.7k K 2.5 K
0.64 m from RV bottom. K 2.6 K
K 2.7 K
K 3.3 K
TE~-15T-013 Downcomer Stalk |, 253.2 to 977.4 K | Hz 2.7K K .5k Qualified to 200 s.
0.24 m from RV bottom, K 2.6 X
K 2.7K
K 3.3 K
TE-1ST-C14 Downcomer Stalk I, 253.2 to 977.4 K 1 Hz - K «.5 K
1.17 m from RV bottom K 2.6 K
{inside of DTT). K 2.6 X
K 3.3 K
TE~1UP-001 Fuel Assembly | upper 311 to 977.4 K 1 Hz 2.7 K K 2.5k Qualified to 200 s.
end bex. K 2.6 K
K 2.7k
K 3.3 K
TE~1UP-002 Fuel Assembly | upper 311 to 977.4 K 1 Hz 2.7k K 2.5 K
end box. K 2.6 K
K 2.6 K
K 3.3 K
TE~1UP-003 Fuel Assembly | support 31i to 977.4 K I Hz = N

column above RV nozzle.

.

wN N
.

weoow

mmomom
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TABLE B~1. (continued)
After Experiment Initiation
Variable,
System, and Measurement Recording
Detector _Location Frequency® Reading Comment s
TEMPERATURE
(continued)
Reartor Vessel
!coaumml!
TE~1UP-004 Fuel Assembly | support 311 to Hz 350 X K
column above RV nozzle. 450 K K
550 K K
650 K K
TE-1UP-005 DTT FE-1UP-i above Fuel 311 to Hz 350 K K
Assembly 1. 450 K K
550 K K
650 K K
TE-1UP-006 Fuel Assembly | support 311 to Hz 350 K K
column, 450 K K
550 K K
650 K K
TE-2E8-045 Cladding on Fuel 422 to Hz 450 K 1 4
Assembly 2, Row E, 600 K K
Column 8 at .14 m BOO K X
above bottom of fuel 1000 K K
rod.
TE-2F7-037 Cladding on Fuel 422 o Hz 450 K K
Assembly 2, Row F, 600 K K
Column 7 at 0.9% = 800 K K
above bottom of fuel 1000 K K
rod.
TE-2614-011 Cladding on Fuel 422 to Hz 450 K K Qualified to 200 s.
Assembly 2, Row G, 600 K K
Column 14 at 0.28 m 800 K K
above bottom of fuel 1000 K K
rod.
TE~2G14~-030 Cladding on Fuel 422 to Hz 450 K K Qualified to 200 s.
Assembly 2, Row G, 600 K K
Column 14 at 0.76 m 800 K K
above bottom of fuel 1000 K K
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TABLE B-!. (continued)
Initial After Experiment Initiation
Veriable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Prequency® &) __Reading ) Comment s .
TEMPERATURE
(continued)
Reactor vessel
cont i
TE~2G14-045 Cladding on Fuel 422 to 1533 K 1 Hz 3.1°R 400 K 2.7 K Qualified,
Assembly 2, Row G, 600 K 3.2 K
Column 14 at 1l.14 m B0G K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~2HOL~037 Cladding on Fuel 422 vo 1533 K 1 Hz 31 % 400 K 2.7 K
Assembly 2, Row H, 600 K 3.2 K
Column | at 0.9% m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-2H02-028 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 400 K 2.7 K
Assembly 2, Row H, 600 K 3.2 K
Column 2 at 0.7l m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
red.
TE~2H02~032 Cladding on Fuel 422 to 1533 K I Hz 3.1 K 400 K 2.7 K
Assembly 2, Row H, 600 K 3.2K
iumn 2 at 0.8l m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~-2H08-039 Guide tube for Fuel 422 to 1533 K ! Hz 3.1 K 400 K 2.7 K
Assembly 7, Row H, 600 K 3.2 K
Column 8 at 0.99 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
vod,
TE-2LP-001 Fuel Assembly 2 lower 311 to 977.4 K | Hz 2.7K 350 K 2.3 K Qualified to 200 s.
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE~2LP-003 Fuel Assembly 2 lower 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
end box. 450 K 2,6 K
550 ¥ 2.6 K
650 K 3.3 K

e ke T S
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TABLE B-1. (continued)

laitial After Experiment Initiation
Variable, Condition
System, and Measurement Tecording Uncertainty Uncertainty
Detector Location Range Frequency® ) Reading &) Comments
TEMPERATURE
{continued)
Reactor Vessel
continued
TE-28T-001 Downcomer Stalk 2, 253.2 to 9717.4 K 1 He 2.7k 350 K 2.5 K
4.8 m from RV bottom, 450 X 2.6 K
550 K 2.7 K
650 K HIE
TE-28T-005 Downcomer Stalk 2, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5k
2.37 m from RV bottom, 450 K 2,6 X
550 K 2.7 K
650 ¥ 3.3K
TE-28T-009 Downcomer Stalk 2, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
0.4 m from RV bottom. 450 K 2.6 K
550 K 2.7k
650 K 3.3 K
TE-28T-G13 Downcomer Stalk 2, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
0.24 m from RV bottom. 450 X 2.6 K
550 K 2.7 K
650 K 3.3 K
TE-28T-014 Downcomer Stalk 2, 253.2 to 977.4 K 1 Hz 2.7 K 350 X .3k Qualified.
1.17 m from RV bottom. 450 K 2.6 K
550 K 2.7 K
650 K 3.3k
TE-2UP-001 Fuel Assembly 2 upper 311 to 977.4 K 1 Hz -— 350 X 2.5 K
end beox. 450 K Z.6 K
550 K «b K
650 K 3.3 K
TE-2UP-002 Fuel Assembly 2 upper 311 to 977.4 K 0 Hz - 350 K 2.5 K
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3K
TE-2UP-003 Fuel Assembly 2 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K Qualified to 200 s.
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
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TABLE B-1. (continued)

[
]
l Initial After Experiment Initiation i'
: Variable, Condition
! Systew, and Measurement Recording Uncertainty Uncertainty i
) Detector Location Range Frequeacy? ) Reading ) Comments i
] TEMPERATURE .
‘ (continued) !
: Reactor Vessel 1
: cont ynued
| TE-3B12-026 Cladding on Fuel 422 to 1533 K 1 Hz 3.2K 450 K 2.8 K f
' Assembly 3, Row B, 600 K 3.2 K i
; Columr 12 at 0.66 m 800 K 4.7%
: above oottom of fuel 1,00 K 6.2 K ‘
rod. !
] TE-3C11-021 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8K
: Assembly 3, Row C, 600 K 3.2 K
Column 11 at 0.53 n 800 K 4.7 K
: above hottom of fuel 1000 K 6.2 K
| rod.
: TE-3C11-039 Cladding on Fuel 422 to 1533 K 1 Rz 3.2 K 450 K 2.8K
| =} Assembly 3, Row C, 600 K 3.2k
| Column 11 at 0.9 m 800 K 4.7 K
] above bottom of fuel 1000 K 6.2 K
' rod.
: TE-3F7-015 Cladding on Fuel 422 to 1533 K 1 Rz 3.1 K 450 K 2.8K
] Assembly 3, Row F, 200 K 3.2 K ;_
! Column 7 at 0.38 m 800 K 4.7 K !
| above bottom of fuel 1000 ¥ 6.2 K !
| rod. !
: TE~IF7-021 Cladding on Fuel 422 to 1533 K 1 He 3.1 K 450 K 2.8 K
Assembly 3, Row F, 600 K 32K
| Column 7 at 0.53 m 800 K 4.7 K
' above bottom of fuel 1000 K 6.2 K
) rod.
TE~ IF7-026 Cladding on Fuel 422 o 1533 K 1 Hz 3.1 K 450 K 2.8 K
. Assembly 3, Row F, 600 K 3.2 K
Column 7 at 0.66 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K i
: rod. !
i TE-3% '~030 Cladding on Fuel 422 to 1533 K 1 Wz 3.1 K 450 K 2.8K \
Assembly 3, Row F, 600 K 3.2 K ‘
Column 7 at 0.76 m 800 K 4.7 K i
above bottom of fuel 1000 K 6.2 K

' rod.
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector _Location Range Frequency® ) Reading () Comment s
TEMPERATURE
(continued)
Reactor Vessel
contiaued )
TE-3LP-001 Fuel Assembly 3 lower 311 to 977.4 | Hz 2.6 K 350 K 2.5k Qualified to 200 ».
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE-3UP-001 Fuel Assembly 3 upper 311 to 977.4 1 Hz 2.7k 350 K 2.3 K Qualified to 200 s.
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE-JUP-002 Fuel Assembly 3 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5K Qualified to 200 s.
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3K
TE-3UP-003 Fuel Assembly 3 311 to 977.4 1 Hz 2.7K 350 K 2.5 K
support column above 450 K 2.6 K
RV nozzle. 550 K 2.6 K
650 K 3.3 K
TE-3UP-004 Fuel Assembly 3 311 to 977.4 K 1 Hz 2.7K 350 ¥ 2.5K
support column above 450 K 2.6 K
RV nozzle. 550 ¥ 2.6 K
650 K 3.3 K
TE-3UP-005 DTT FE~3UP-1 above 31l to 977.4 K 1 Hz - 350 K 2.5K
Fuel Assembly 3. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE- 3UP-006 Support column, 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE-3UP-007 Support column. 311 to 977.4 K 1 Hz il 350 K 2.5K
420 K 2.6 K
550 K 2.6 K
650 K 3.3K
. - . - -
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® £} Reading €*) Comments
TEMPERATURE
(continued)
Reactor Vessel
conti
TE-30P-008 Liquid level tramsducer 311 to 977.4 K 1 Hz 2.7K 350 K 2.5K
above Fuel Assembly 3. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE-3UP-009 Liquid level transducer 311 to 977.4 K 1 Hz - 350 K 2.5 K
above Fuel Assembly 3. 450 K 2.6 K
550 K 2.6 K
650 K 3.3K
Ld TE~3UP-010 Liquid level transducer 311 te 977.4 K 1 Hz 2.7K 350 K 2.5 K
~ above Fuel Assembly 3. 450 K 2.6 K
- 550 K 2.6 K
650 K 3.3 K
TE-3UP-011 Liquid level transducer 3il to 977.4 K 1 Hz 2.7K 350 K 2.5K Qualified to 200 s.
above Fuel Assembly 3. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE~3UP-012 Liquid level transducer 311 to 977.4 K 1 Hz 2.7K %0 K 2.5K
above Fuel Assembly 3. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE-JUP~013 Liquid level transducer 311 te 977.4 K 1 Hz 2.7 K 350 K 2.5k
above Fuel Assembly 3. 450 X 2.6 K
550 K 2.6 K
650 K 3.3 K
TE-3UP-014 Liquid level transducer 311 to 977.4 K 1 Hz 2.7K 350 K 2.5 K
above Fuel Assembly 3. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE~JUP-015 Liquid level transducer 311 to 977.4 K 1kz 2.7 K 350 K 2.5K
above Fuel Assembly 3. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertaioty
Detector Location Range Frequency® () Reading (o4 ] Comment s
TEMPERATURE
(continued)
Reactor Vessel
coat inued
TE-3UP-016 Liquid level transducer 3i1 to 977.4 K 1 Hz 2.7 K 350 K 2.5K
above Fuel Assembly 3. 450 K 2.6 K
550 K 2.6 K
650 K 3.3K
TE-4G14-011 Cladding on Fuel 422 to 1533 K 1 Hz - 450 K 2.8 K
Assembly 4, Row G, 600 K 3.2 K
Column 14 at 0.28 m 800 K 4.7 K
above bottom of fuel 100C K 6.2 K
rod,
TE-4G 14-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2k 450 K 2.8 K
E Assembly 4, Row G, 600 K 3.2k
Column 14 at 0.76 m 800 K 4.7 K
above bottom of fuel 1000 X 6.2 K
rod.
TE~4G 14~045 Cladding on Fuel 422 to 1533 K 1 Hz 3.2k 450 K 2.8 K
Assembly 4, Row G, 600 K 3.2k
Column 14 at l.ls 800 K 4.7 K
above bottom of fu.. 1000 K 6.2 K
rod.
TE-4HOL-037 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 4, Row H, 600 K 3.2K
Column | at 0.94 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~4R02-028 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8K
Assembly 4, Row H, 600 K 3.2 K
Column 2 at 0.7l m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~4H02-032 Cladding on Fuel 422 to 1533 K 1 He vy 450 K 2.8 K
Assembly 4, Row H, 600 K 2.2 R
Column 2 at 0.81 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod,

T — w— _-.-!-1
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; TABLE B-1. (continued) .'
|

' Initial After Experiment Initiation

' Variable, Condition

) System, and Measurement Recording Uncertainty Uncertainty

, Detector Location Range Frequency? (*) Reading =) Comment s J

: TEMPERATURE

(continued)

Reactor Vessel

4 cont inued
I TE-4HO8-039 Cladding on Fuel 422 to 1533 K 10 Hz 3.1 K 450 ¥ 2.8 K
Assembly &, Row H, 600 K 3.2 K
Coluvan B at 0.9 » 800 K 4,7 K
above bottom of fuel 1000 K 6,2 K
rod.
TE-4LP-001 Fuel Assembly 4 lower 311 to 977.4 K 1 Bz 2.6 K 350 K 2.5 K
. end box. 450 K 2.6 K
[ 550 K 2.A K
. -~ 650 K 33K
u TE-4LP-003 Fuel Assembly 4 lower 311 to 977.4 K 1 Hz 2.6 K 350 K 2.5 K Qualified to 200 s.
end box, 450 K 2.6 K
550 K 2.6 K
: A50 K 3.3 K
TE-4UP-001 Fuel Assembly 4 upper 311 to 977.4 K 1 Hz 2.1 % 350 K 2.5 K Qua.ified to 200 s.
end box, 450 K 2.6 K
’ 550 K 2.6 K
650 K 3:3.R
TE-4UP-002 Fuel Assembly & upper 311 to 977.4 K 1 Hz - 350 K 2.5K
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
. TE-4UP-003 Fuel Assembly & upper 311 to 977.4 K 1 Ha 2.7K 350 K 2.5 K Qualified to 200 s.
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K
TE-5C6-024 Guide tube for Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 5, Row C, 600 K 3.2k
Column 6 at 0.6l m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
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TABLE B-1. (continued)

Initial After Lxperiment Initiation
Variable, Condition
System, a~d Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® ) Reading ) Comments
TEMPERATURE
{continued)
Reactor Vessel
gcoat‘nntdz
TE~506-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K Qualified to 200 s,
Assembly 5, Row D, 600 K 3.2k
Column 6 at 0.76 m 800 K 47K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5D6~032 Cladding on Fuel 422 to 1533 K ! Hz 3.1 K 450 K 2.8K
Assembly 5, Row D, 600 K 3.2K
Column 6 at 0.8l m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod,
TE-506-037 Cladding on Fuel 422 to 1533 K 1 Hz 32K 450 K 2.8K Qualified to 200 =.
Assembly 5, Row D, 600 K 3.2 K
Column 6 at 0.9% n 800 K 4.7K
above bottom of fuel 1000 K 6.2 K
rod.
TE-525-039 Cladding on Fuel 422 to 1533 K I Hz 3.2 K 450 X 2.8 K Qualified to 200 s.
Assembly 5. Row D, 600 K 1.2 K
Column 6 at ).99 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-SE8-002 Cladding on Fuel 422 to 1533 K 1 Hz - 450 K 2.8 K
Assembly 5, Row E, 600 K 3.2k
Column B at 0.05 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5E8-G15 Cladding on Fuel 420 to 1810 K 1 Hz 4.1 K 450 K 3.8K
Assembly 5, Row E, 600 K 4.2 K
Column 8 at 0.38 m 800 K 5.2 K
above bottom of fuel 1000 K 6.7 K
rod.
TE-5E8-034.5 Cladding on Fuel 420 to 1810 K 1 Hz 4.1 K 450 K 3.8 K
Assembly 5, Row E, 600 K 4.2 K
Column B at 0.88 m 800 K 5.2 K
above bottom of fuel 1000 K 6.7 R

rod.
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Fregquency® ey, Reading L} Cowments
TEMPERATURE
(continued)
Reactor Vessel
cont i nued
TE-5E8-049 Cladding on Fuel 422 to 1533 K } Hz 3.2k 450 X 2.8 K
Assembly 5, Row E, 600 K 3.2 K
Column 8 at 1.24 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE=-5F3~024 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8K
Assembly 5, Row F, 600 K 3.2K
Column 3 at 0.61 m 300 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5F4-015 Cladding on Fuel 422 to 1523 K 1 Hz 3.1 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row F, 500 K 3.2 K
Column 4 at 0.38 = 800 K 4.7 X
above bottom of fuel 1000 K 6.2 K
rod.
TE~5F4-021 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row F, 600 X 3.2 K
Column 4 at 0.53 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5F4-026 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 X 2.8 K Qualified to 200 s.
Assembly 5, Row F, 600 K 2.2 «
Column 4 at 0.66 = 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~5F4~030 Cladding on Fuel 427 to 1533 K 1 Hz 3.2 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row F, 600 K 3.2 K
Column 4 at 0.76 m 800 K 4.7K
above bottom of fuel 1000 K 6.2 K
rod.
TE-S5F7-005 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Asgembly 5, Row F, 600 K 3.2 K
Column 7 at 0.13 m 800 K 4.7 K
above bottom of fuel 1000 K 62K

rod,

B AR B bl a AT
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| TABLE B-1. (continued)
Variaole,
System, and Measurement
Detector Location Range
TEMPERATURE
{continued)
Reactor Vessel
cont inued
TE-5F7-021 Cladding on Fuel 420 to 1810 K
Assembly 5, Row F,
Column 7 at 0.53 m
above bottom ot fuel
rod.
TE-5F7-039 Cladding on Fuel 420 to 1810 K
Assembly 5, Row F,
Column 7 at 0.99 m
above bottom of fuel
rod.
o TE-5F7-054 Cladding on Fuel 422 to 1533 K
3 Assembly 5, Row F,
Column 7 at 1.37 m
above bottom of fuel
rod.
TE~5F8-024 Cladding on Fuel 420 to 1810 K
Assembly 5, Row F,
Column 8 at 0.6l m
above bottom of fuel
rod.
TE-5F8-028 Cladding on Fuel 420 to 1810 K
Assembly 5, Row F,
Columa 8 at 0.71 m
above bottom of fuel
rod,
TE-5F8-032 Cladding on Fuel 420 to 1810 K
Assembly 5, Row F,
Column 8 at 0.8l m»
above bottom of fuel
rod.
TE-5F8-037 Cladding on Fuel 420 to 1810 K

Asseably 5, Row F,
Column 8 at 0.94 m
above bottom of fuel
rod.

Recording
h”mucx:

Hz

After Experiment Initiation

Reading

450

1000

450

1000

450

1000

450

1000

450

600

1000

450

1000

450

1000

. Comments

mEmom
mmmom

mnom| R »®
LB

LB
mEm |

| o OR momomom
mmm s

Failed.

Failed.

Failed.
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TABLE B-1. (continued)

Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location _Range Frequency® <) Reading ) Comment s
TEMPERATURE
(continued)
Reactor Vessel
!mt!m‘!
TE~5F9~011 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 X 2.8 K Qualified to 200 s.
Assembly 5, Row F, 600 K 3.2k
Column 9 at 0.28 m 80O K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5F9-030 Cladding on Fuel 420 co 1810 K 1 Hz 4.2 K 450 K 3.8 K
Assembly 5, Row F, 6500 K 4.2 K
Column 9 at 0.76 m 800 K 5.2 K
above bottom of fuel 1000 K 6.7 K
rod.
TE-5F9-045 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 430 K 2.8k Qualified to 200 s.
Assembly 5, Row F, 600 K 3.2k
Column 9 at 1.14 m 800 K 4.7 R
above bottom of fuel 1000 K 6.2 K
rod.
TE~5F9-062 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8K Qualified to 200 s.
Assembly 5, Row F, 600 K 3.2 K
Column 9 at 1.57 m 800 K 4.7K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5¢%-011 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 5, Row G, 600 K 3.2 K
Culumn 6 at 0.28 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~-566-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2k 450 X 2.8K
Assembly 5, Rod G, 600 K 3.2 K
Column 6 at 0.76 m 800 K 4.7TK
above botiom of fuel 1000 K 5.2 K
rod.
TE-5G6~045 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row G, 600 K 3.2 K
Column 6 at 1.14 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.




e e A e L e e e e e L e A B ————— - r— T p—— P

TN . Y

TS EmmmeeTm i - = P — e — e e e e el

TABLE B-1. (continued)

Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® ) Reading &) __Comments_
TEMPERATURE
(continued)
Reactor Vessel
cont inue
TE~566~062 Cladding on Fuel 422 to 1533 K I Hz 3.2 K 450 K 2.8k
Assembly 5, Row G, 600 K 3.2 K
Column 6 at 1.57 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod,
TE-5G8-008 Cla‘ding on Fuel 422 te 1533 K 1 Hz 3.1 K 450 X 2.8K Qualified to 200 s.
Assembly 5, Row G, 600 K 3.2 K
Column 8 at (.20 = 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
Te~%18~026 Cladding on Fuel 410 to 1820 ¥ 1 Hz 3.1 K 450 K 3.3k Qualified to 200 s.
Assembly 5, Row G, 600 K 4.2 K
Column 8 at 0.66 m 800 K 5.2 K
above bottom of fuel 1000 K 6.7 K
rod.
TE-56G8-041 Cladding on Fuel 422 to 1533 K 1 Hz J.2K 450 K 2.8 K
Assembly 5, Row G, 600 K 3.2 K
Column 8 at 1.04 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE- HGB-058 Cladding on Fuel 422 to 1533 K 1 Kz 3.2 K 450 K "8 K
Assembly 5, Row G, 600 K 2K
Column 8 at 1.47 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.,
TE~5H5-002 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 X 2.8 K Qualified to 200 s,
Assembly 5, Row H, 600 K 3.2%
Column 5 at 0.05 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod,
TE-585-015 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8K
Assembly 5, Row H, 600 K 3.2 K
Column 5 at 0.38 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
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; TABLE B-1. (continued)

|
Initial After Experiment Initiation ,
| Variable, Condition
| System, and Measurement Recording Uncertainty Uncertainty .
| Detector Location Range Frequency? ) Reading ) Comments ;
| TEMPERATURE '
| (continued) i
? Reactor Vessel "
[ continued
‘ TE-5H5-034.5 Cladding on Furl 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
| Assembly 5, Row M, 600 K 3.2k
| Column 5 at 0.88 m 800 K 4.7 K
| above bottom of fuel 1000 K 6.2 K
rod.
| TE-SH5-049 Cladding on Fuel 422 to 1533 K ! Hz 3.2 K 450 K 2.8 K
Assembly 5, Row H, 600 K 3.2 K
Columa 5 at .24 m 800 K 4.7 K
| above bottom of fuel 1000 K 6.2 K
! rod.
| o ™-5H6~024 Cladding on Fuel 422 to 1533 K 1 Rz i E 450 K 2.8K Qualified to 200 s.
8 Assembly 5, Row H, 600 K 3.2 K
Column 6 at 0.61 m B0O K 4.7 K
above bottom of fuel 1000 K 6.2 K .
rod. ]
TE~SH6-028 Claddiog on Fuel 422 to 1533 K 1 Hz 2K 450 K 2.8K Qualified to 200 s,
Assembly 5, Row H, 600 K 3.2 K
Column 6 at 0.7l m 800 K 4.7K
above bottom of fuel 10C9 K 6.2 K
rod. W
TE~5H6-032 Cladding on Fuel 422 to 1533 K 1 Hz 3.2K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row M, 600 K 3.2 K
Column 6 at 0.8l m 800 K 4.7 K
| above bottom of fuel 1000 K 6.2 K
rod.
TE~5H6~-037 Cladding on Fuel 422 to 1533 K | Hz 3.2 K 450 K 2.8K Failed,
Assembly 5, Row M, 600 K 3.2 K
Column 6 at 0,94 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-547-008 Ciadding on Fuel 422 to 1533 K 1 H= 3.1 K 450 K 2.8K
Assembly 5, Row H, 600 K 3.2 K
Colusn 7 at 0.20 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.



TABLE B-1l. (continued)

Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Range Frequency?® %3 Reading *)

TEMPERATURE
(continued)

Reactor Vessel
continued

TE-547-026 Cladding on Fuel
Assembly 5, Row H,
Column 7 at 0.66 m
above bdottom of fuel
rod.

Cladding on Fuel
Assembly 5, Row H,
Column 7 at 1.04 m
above bottom of fuel
rod.

TE-5H7-058 Cladding on Fuel
Assembly 5, Row H,
Column 7 at 1.47 m
above bottom of fuel
rod.

TE-516-005 Cladding on Fuel
Assembly 5, Row I,
Column 6 at 0.13 m
above bottom of fuel
rod.

TE-516-021 Cladding on Fuel
Assembly 5, Row I,
Column 6 at 0.53 m
above bottom of fuel
rod,

TE-516-039 Cladding on Fuel
Assembly 5, Row I,
Column 6 at 0.9 m
above bottom of fuel
rod.

TE-516~054 Cladding on Fuel
Assembly 5, Row I,
Column 6 at 1.37 m
above bottom of fuel
rod.




B L i e L L L L e e
T

itl

T

P —

. - -
TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® £ Reading £
TEMPERATURE
(continued)
Reactor Vessel
cont
TE-518-008 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 5, Row I, 600 K 3.2 K
Column 8 at 0.20 m 800 K 4.7 K
above bottom of fuel 1000 ¥ 6.2 K
rod.
TE-518-026 Cladding on Fuel 422 o 1533 K 1 Hz 3.2K 450 K 2.8K
Assembly 5, Row 1, 600 K 3.2 %
Column 8 at 0.66 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-518-041 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row I, 600 K 3.2 K
Column 8 at 1.04 m BOO K 4.7 K
above bottom of fuel 1000 K 6.2 K
o,
TE-518-058 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row I, 600 K 3.2 K
Colusm 8 at .47 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5J3-024 Cladding on Fuel 422 to 1533 K I Hz 2.1 K 450 K 2.8 K
Assembly 5, Bow J, 600 K 3.2k
Column 3 at 0.6l m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5J4-015 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8K
Assembly 5, Row J, 600 K 3.2 K
Column 4 at 0,38 m 800 K 4.7K
above bottom of fuel 1000 K 6.2 K
rod.
TE~5J4~021 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row J, 600 K J.2 K
Column 4 at 0.53 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

*
!
]
i
1
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TABLE B-1. (continued)

Initial After Experiment Initiation
Variable, Cond:ition
System, and Measurement Pecording Uncertainty Uncertainty
Detector Location Range Frequency? ) Reading *) Comments_
TEMPERATURE
(continued)
Reactor Vessel
continued
TE-5J4~026 Cladding on Fuel 422 to 1533 K 1 He e 450 K 2,8 K
Assembly 5, Row J, 600 K 3.2K
Column 4 at 0.66 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~5J4-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8K
Assembly 5, Row J, 600 K J3.2 K
Column 4 at 0.76 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod,
TE~5J7-011 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8K
Assembly 5, Row J, 600 K 3.2k
Column 7 at 0.28 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5J7-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2k 450 K 2.8K
Assembly 5, Row J, 600 K 3.2k
Column 7 at 0.76 m 800 K 4.7 K
above bottum of fuel 1000 K 6.2 K
rod.
TE~5J7-045 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8K
Assembly 5, Row J, 600 K 3.2 K
Column 7 at l.14 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5J7-062 Cladding on Fuel 422 to 1533 K 1 Hz 3.2K 450 K 2.8 K
Assembly 5, Row J, 600 K 3.2k
Column 7 at 1.57 m 800 K 4.7 K
above bottom of fuel 1000 X 6.2 K
rod.
TE~5J8-024 Cladding on Fuel 422 to 1533 K I Hz 3:2 % 450 K 2.8K
Assembly 5, Row J, 600 K 3.2 K
Column 8 at 0.6l m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
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. TABLE B-1. (continued)
|
! Initial After Experiment Initiation
| Variable, Condition
- System, and Measurement Recording Uncertainty Uncertainty
; Detector Location _Range Frequency® (84 Reading ) Comments
. TEMPERATURE
(continued)
; Reactor Vessel
i cont
TE -518-028 Cladding on Fuel 422 to 1533 K I e 1.2 K 450 K 2.8 X
| Assembly 5, Row J, 600 K 3.2 K
i Column 8 at 0.7l » 800 K 4.7 K
d above bottom of fuel 1000 ¥ 6.2 K
: rod.
i TE~5J8~032 Cladding on Fuel 422 to 1533 K 1 He 3.2 K 450 K 2.8k
: Assembly 5, Row J, 600 K 3.2 K
1 Column 8 at 0.8l m 800 x 4.7 K
: above bottom of fuel 1000 X 6.2 K
) rod.
A ;‘. TE~5J8-037 Cladding on Fuel 422 to 1533 K 1 Hz J.2 K 450 K 2.8 K
) “ Asseably 5, Row J, 600 K 3.2k
Column 8 at 0.9% w 8% K 4.7 K
) above bottom of fuel 1000 K 6.2 K
i rod.
TE-5J9-005 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
k Assembly 5, Row J, 60C K 3.2 K
i Column 9 at 0,13 » BOO K 4.7 K
above bottom of fuel 1000 K 6.2 K
] rod.
; TE~5J9~021 Cladding on Fuel 422 o 1533 K 1 Hz 1K 450 K 2.8k
: Assembly 5, Row J, 600 K 3.2 K
Column 9 at 0.53 m 800 X 4.7 K
{ above bottom of fuel 1000 K 6.2 K
! rod.
5 TE~5J9-039 Cladding on Fuel 422 to 1533 K i Hz 3.2 K 450 K 2.8 K
1 Assembly 5, Row J, 600 K 3.2k
! Column 9 at C.99 m 800 K 4.7 K
.‘ above bottom of fuel 1000 K 6.2 K
1 rod.
!
TE~5J9-054 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 X 2.3K
) Assembly 5, Row J, 500 K 3.2K
Column 9 at 1.37 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod,
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TABLE B-1. (continued)
Initial After Experiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequensy® () Reading &3 g C ts
TEMPERATURE
(continued)
Reactor Vessel
continued)
TE~5K8-002 Cladding on Fuel 422 to 1533 K 1 Wz 3.1 K 450 R 2.8 K
Assembly 5, Row K, 600 K 3.2 K
Column 8 at 0.05 m 800 K 4.7 K
above bottom of fuel 1000 X 6.2 K
rod.
TE-5K8-015 Cladding on Fuel 422 to 1533 K i Hz 3.1 K 450 K 2.8k
Assembly 5, Row K, 600 K 3.2 K
Column 8 at 0.38 o £30 K 4.7K
above bottom of fuel 1000 ¥ 6.2 K
rod.
TE-5K8-034.5 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 X 2.8K
Assembly 5, Row K, 600 K 3.2 K
Column 8 at 0.88 m 800 K 4.7K
above bottom of fuel 1000 K 6.2 K
rod.
TE~5K8-049 Cladding on Fuel 422 to 1533 K 1 Kz 3.2k 450 K 2.8 K
Assembly 5, Row K, 600 K 3.2 K
Column 8§ at 1.24m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5LP-001 Fuel Assembly 5 lower 31l to 977.4 K 1 Hz -1 K 350 K 2.5 K Qualifiad.
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3k
TE-SLP-002 Fuel .ssembly 5 lower 311 to 977.4 K 1 Hz 2.7k 350 K 2.3 %
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3k
TE-5LP-003 Fuel Assembly 5 lower 311 to 977.4 % 1 Hz 2.7 K 350 K 2.5K
end box. 450 K 2.6 K
550 K 2.6 K
550 K 3.3 K
* . . -
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TABLE B~1. (continued)
After Experiment Initiation
Variable,
System, and Measurement Recarding Uncertainty
Detector Location Reading £ Comments
TEMPERATURE
(continued)
Reactor Vessel
continue
TE~5LP-004 Fuel Assembly 5 lower 311 to Hz 350 kK 2.5
end box. 450 K 2.6 K
550 X 2.6 K
650 K 1.3k
TE~5L6-030 Cladding on Fuel 422 to Hz 450 K 2.8K
Assembly 5, Row L, 600 K 3.2 K
Column & at 0.76 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~5L6-032 Cladding on Fuel 422 to Hz 450 K 2.8K
Assembly 5, Row L, 600 K 3.2k«
Column 6 at 0.81 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE~5L6~037 Cladding on Fuel 422 to Hz 450 K 2.8 K
Assembly 5, Pow L, 600 K 3.2k
Column 6 at 0.94 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.
TE-5L6-039 Cladding on Fuel 422 to Hz 450 K 2.8K
Assembly 5, Row L, 600 K 3.2 K
Column 6 at 0.99 m 800 K 4.7 K
above bottom of fuel 1000 ¥ 6.2 K
rod,
TE-5L8-011 Guide tube for Fuel 422 to Hz 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row L, 600 K =
Column B at 0.28 m 80O K 47 K
above bottom of fuel 1000 X 6.2 K
rod.
TE~5L8-024 Guide tube for Fuel 422 to Hz 450 K 2.8K Qualified to 200 s.
Assembly 5, Row L, 600 K 3.2 K
Column 8 at 0.6l @ 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod,
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TABLE B-1. (comtinued)
Vaiiable,
System, and Measurement
Detector _Location
TEMPERATURE
{continued)
Reactor
(cont inued )
TE-5L8-039 Guide tube for Fuel 422 to
Assembly 5, Row L,
Column B #t 0.9 =
above bottom of fuel
rod.
TE~5L8-045 Guide tube for Fuel 422 to
Assembly 5, Row L,
Column B at 1.4 =
above bottom of fuel
rod.,
TE-5M6-024 Guide tube for Fuel 422 to
Assembly 5, Row M,
Column 6 at 0.6 m
above bottom of fuel
rod,
TE-5UP-001 Fuel Assembly 5 upper 3il to
end box.
TE-5UP-002 e\ Assembly 5 upper 31 to
*nd box.
TE-5'P-003 Fuel Assembly 5 upper 311 to
end box.
TE~5UP-004 Fuel Assembly 5 upper 311 to

Recording

I Hz

1 Hz

1 Hz

18

Hz

!
.
I
’
L
i

After Experiment Initiation

Reading

N ——— e —

Qualified to 200 ».

Qualified to 200 s.
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.
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TABLE B-1.

(continued)

Lel

Variable,

System, and

Detector

Location

Measurement

TEMPERATURE
{continued)

%ﬁ tor Vessel
cont inued

TE-5UP-005

TE-S5UP~006

TE-SUP-007

TE-5UP-008

TE- 5UP-009

TE-6ES-045

TE~6514~011

Fuel Asscably 5 upper
end box.

Fuel Assembly 5 upper
end box.

Fuel Assembly 5 upper
end box.

Fuel Assembly 5 upper
end box.

Fuel Assembly 5 upper
end box.

Cladding on Fuel
Assembly 6, Row E,
Column 8 at l.l4 m
above bottom of fuel
rod.

Cladding on Fuel
Assembly 6, Row G,
Column 14 at 0.28 @
above bottom of fuel
rod.

mn

ER R

311

EAR )

k1%

422

422

to

to

to

to

to

to

to

Recording

Hz

After Experiment Initiation

.

R R
.
woow

e

e o.
w-oeew
LR R

S PN
F-

NN

mmomom

.

Comment s
2.5k Qualified.
2.6 K
2.6 K
3.3k

K Qualified.
K
K
K
2.5k Qualified.
2.6 F
2.6 K
3.3k
S K Qualified.
K
’
K

Qualified to 200 s.
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TABLE B-1. (continued)

™ W—

Initial After Experiment Initiation
Varizble, Condition
System, and Measurement Recording Uncertainty Uncertianty
l . Detector ~ ___ Location Range FPrequency® (64 _Meading ) - Comments
7 TEMPERATURE
! (continued )
| Reactor Vessel
r cont
I TE-6G14-030  Cladding on Puel 422 to 1533 K ! Mz 12K 450 K 2.8 %
Assembly 6, Row G, 600 K j.a2k
! Colim 14 at 0,76 ® 800 K 4.7 K
. above bottom of fuel 1000 X 6.2 K
| rod.
) TE-6G14-0465 Claddiag on Fuel 422 to 1533 K 1 Hz 3ax 450 K .8 K
_ Assembly 6, Row G, 600 K 3.2 K
] Column 14 at l.l4 = 800 K 4.7k
; above bottom of fuel 1000 K 6.2 K
| = rod,
|
- 3 TE~6H01-037 Cladding ou Fuel 422 to 1503 K 1 Hz 3.1 K 450 K 2.8k
i Assembly 6, Row H, 600 K 3.2k
' Column 1 at 0.9% = 800 K 4.7 K
) above bottom of fuel 1000 K 6.2 K
| rod.
'
) TE-6H02-028 Cladding on Fuel 427 to 1533 K ! Hz 3.1 K 450 K 2.8 K
| Assembly 6, Row H, 600 K 3.2k
) Column 2 at 0.71 m 800 K 4.7K
| above bettom of fuel 1000 K 6.2 K
rod.
TE-6H02-032 Cladding on Fuel 422 to 1533 K iRz LK 450 K 2.8k
Assembly 6, Row M, 600 K 3.2k
Column 2 at 0.8l m 800 K 4.7 %
: ahove bottom of fuel 1000 ¥ 6.2 K
rod.
TE -6H08-039 Claddins on Fuel 422 to 1533 K 1 Wz 3. K 450 K 2.8k
Assembly 6, Row M, 600 K 3.2 K
Columa 8 at 0.99 = LI 4.7K
. above bottom of fuel 1000 K 6.2 K
rod.
TE-6LP-001 Fuel Assembly & lower 311 to 977.4 K 1 Hz 2.7 K 3150 K . Qualified to 200 s.
end box.
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TABLE B-1. {continued)
Initial After Experiment Initialion
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency® €23 Reading *) Comment &
TEMPERATURE
(continued)
Reactor Vossel
cont i nued
TE-SLP-003 Fuel Assembly 6 lower 311 to 977.4 K 1 He 2.7k 50 x 2.5%
end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3k
TE-6UP-001 Fuel Assembly 6 upper 31l to 977.4 K 1 Hz 2.7k 350 K 2.5k Qualified to 200 ;.
end box. 450 K .6 K
S50 ¥ 2.6 K
450 K 3.3K
TE-6UP-003 Fuel Assembly 6 upper 311 to 977.4 K 1 He 2.7k 350 K 2.5k Qualified to 200 s, F
end box. 450 K 2.6 K
550 X 2.6 K
650 K 3.2 K
Secondary
Coolant System i
TT-PR04~-004 Secondary coolant 366 to 505 K 1 B2 0.9 K -— 0.9 K
system feedwater,
Emergency Core
Cooling System
TT-P120~062 Cold leg injection in 280 to 620 K 1 Hz 2.1 K — .1 K
&~in. line upstream of
cold leg injection
point.,
latact Loop
TT-P139-032 Intact loop hot leg 533 to 616 K 1 Hz 0.5 K - 0.5 K Qualified to 200 s,
primary coolant, process instrumeat,
Channel A. response limited,
TT-P139-033 Intact loop hot leg 533 to 616 K 1 Hz 0.5 % — 0.5 K Qualified to 200 s,
primary coolant, process instrument,
Channel B. response limited.
Tr-P139-034 Intact loop hot leg 533 to G516 K 1 Hz 0.5 K - 0.5 K Qualified to 200 s,

primary coolaat,
Channel C.

process instrument,
response limited,
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TABLE B-1. (continued)
Initial After Experiment lnitiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertsinty
Detector Location Frequency® =) Reading ) Comment s
TRANSIT TIME
Broken Loop
TTE~BL-01A-1 Cold leg, bottows, 476 m/s 1 He o 0 m/s 0.75 m/s Not recorded.
froat. 40 w/s 2.3 wm/s
76 m/s 4.3) m/s
TTE-BL-0lA~2 Cold leg, bottom, +76 m/s 1 Hz e 0 m/s 0.75 m/s Not recorded.
certer, 40 m/s 2.36 m/s
7% w/s 4.3 m/s
TTE-BL-01A~-3 Cold leg, bottom, +76 m/s 1 Hz - 0 m/s 0.75 m/s Not recorded.
rear. 40 m/s 2.36 m/s
76 m/s 4.33 m/s
TTE-BL-01B~1 Cold leg, center, +76 m/s 1 Rz - O m/s 0.75 m/s Not recorded.
front. 40 m/s 2.36 m/s
76 m/s 4.33 m/s
TTE-BL-01B-3 Cold leg, center, +76 m/s 1 Hz — 0 wm's 0.75 m/s Not recorded,
rear. 40 w/s 2.3 n/s
76 m/s 4.33 mis
TTE-BL-01C~1 Cold leg, top, +76 m/s 1 Hz - 0 m/s 0.75 m/s Not recorded,
front. 40 m/s 2.36 m/s
76 m/s 4.33 m/s
TTE-BL~01C~2 Cold leg, top, +76 m/s 1 Hz - Om/s 0.75 m/s Not recorded,
center., W0 m/s 2.36 m/s
76 m/s 4.3 m/s
TTE-BL -01C-3 Cold leg, top, +76 m/s Y Rz - 0 m/s 0.75 m/s Not recorded.
rear. 40 m/s 2.36 w/s
76 m/s 4.3 m/s



TABLE B-1. (continued)

laitial
Variable, Condition
System, and Measurement Recording Uncartaiaty
. Detector Location Range Frequency? <)

After Experiment Initiation

irl

Recording frequency is the measurement channel bandwidth at the +3 dB level.
Reference B-1.

Reference B-2.

Reference B-3.

The steam generator level is defined as 0 at 2.95 m above the top of the tube sheet.
Reference B-4.

Reference B-5.

Pressure measurements are presented as absolute values,
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B-1.

B-2.

B-3.
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