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Mr. R. E. Tiller, Director
Reactor Operations and Programs Division

L Idaho Operations Office - DOE
. Idaho Falls, Idaho 83401

| EXPERIMENT DATA REPORT FOR LOFT EXPERIMENT L6-5 - Kau-153-80
1

| Dear Mr. Tiller:
1

1 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-

p(eriment in the non-Loss-of-Coolant Experiment (LOCE) Test SeriesExperimentSeriesL6). 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.e

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,

b
N. C. Ka n
Directo , LOFT

,

JMC:jlb

Enclosure:;
'

As Stated

|

|

e

o
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ABSTRACT

Uninterpreted experimental data from the 568.21 0.5 K, and hot leg pressure of

first anticipated transient experiment 14.79 2 0.25 MPa in the primary coolant system.
(Experiment L6-5) conducted b the Loss-of-Fluid The transient was initiated by turning off the
Test (LOFT) facility are presented. The LOFT secondary coolant system main feedwater pump.
facility is a 50-MW(t) pressurized water reactor The reactor was scrammed manually when steam
(PWR) system with instrumentation to measure generator secondary liquid level dropped to its low
and provide data on the thermal-hydraulic condi- setpoint. The liquid levels in the steam generator
tions throughout the system. Operation of the and pressurizer were recovered through operator
LOFT system is typical of a large [~ 1000 MW(c)] action. The experiment ended when the liquid
commercial PWR system. Experiment L6-5 was a levels in the steam generator and pressurizer
loss of secondary feedwater anticipated transient. reached their normal operating bands. The data r,

At experiment initiation, the LOFT system was presented from Experiment L6-5 show the effect 1 .

Ioperating at 36.71 1 MW(t) (yielding a max- that a loss of secondary feedwater would have on
imum linear heat generation rate of 39.6 2 2 the thermal-hydraulic conditions in an operating -

kW/m) with a primary flow rate of PWR system.
479.4 2 6.3 kg/s, hot leg temperature of

4

.

.

NRC FIN No. A6048 - LOFT Experimental Program,

ii
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SUMMARY

This repor. presents experimental data from the 7. Continue development and testing of the
first anticipated transient experiment Operational Diagnostic and Display
(Experirnent L6-5) conducted in the Loss-of. Fluid System (ODDS) by operation of the ODDS*

Test (LOFT) facility. The data are uninterpreted during each test.
but readily usable for the nuclear community in
advance of detailed analysis and interpretation. The specific objectives for Experiment L6-5 are*

Experiment L6-5 was a loss of secondary feed- as follows:
water anticipated transient, and was performed on
May 29,1980, as part of the LOIT Experimental 1. Investigate plant response to a transient in
Program conducted by EG&G Idaho, Inc., for which the feedwater flow to the secondary

the U.S Nuclear Regulatory Commission. This system is stopped.

experiment is part of the LOFT Non-LOCE Test
Series L6 which was designed to provide data for 2. Provide continued evaluation on automatic
investigating the thermal-hydraulic response of recovery methods.
the LOFT reactor system from transient initiation
to plant restabilization after reactor scram. 3. Provide continued data for assessment of
Experiment L6-5 was conducted at 36.7 1MW code capabilities to predict secondary
(yielding a maximum linear heat generation rate of system initiated events.
39.6 2 2 kW/m). The general objectives for
Experiment Series L6 are as follows: The LOFT integral test facility has been

designed to simulate the major components and
I. To provide data required for evaluation of system esponses of a commercial four-loop PWR

the plant and control systems performance [~ 1000 MW(e)) during a hypothetical loss-of-
during each of the anticipated transient coolant accident. The LOFT facility consists of
causing scram (ATCS) tests.

1. A reactor vessel with a nuclear core
2. To determine the important thermal, (Core 1)

hydraulic, operational, and neutronic
phenomena during an ATCS at the LOFT 2. An intact loop with active steam generator,
facility. Identify and explain any pressurizer, and two primary coolant
unexpected behavior. pumps connected in parallel

3. Provide data to evaluate reactor transient 3. A broken loop with simulated pump,
analysis techniques used to analyze simulated steam generator, and two quick-
anticipated transients, opening blowdown valve assemblies

4. Provide data to analyze the relationship 4. A blowdown suppression system consisting
between LOFT and large pressurized water of a header, suppression tank, and a
reactor (PWR) behavior during anticipated suppression tank spray system
transients.

5. An emergency core coolant (ECC) injec-
5. To determine the effectiveness of tion system consisting of two low-pressure

instruments normally provided in large injection system pumps, two high-pressure
PWRs for identifying anticipated tran- injection system pumps, and twoo
sients and monitoring the resulting plant accumulators.
response.

,

The blowdown suppression system and ECC-

6. To determine w at additional information injection system were not used in
and/or measurements would assist a plant Experiment L6-5. The broken loop was stagnant
operator in his diagnosis and/or control of throughout the experiment and, therefore, served
an anticipated transient. only a passive role.

iii



Experiment L6-5 was initiated from primary side. The experiment was terminated when the
coolant system initia' conditions of: hot leg operators refilled the steam generator to its
temperature, 568.21 0.5 K; cold leg operating range and restored the pressurizer to its
temperature, 554.7 1 3 K; hot leg pressure, normal operating level.
14.79 1 0.25 MPa; and intact loop flow rate,
479.4 1 6.3 kg/s. The preexperiment power level Experiment L6-5 satisfied the specified objec-
was 36.71 1 MW, with a maximum linear heat tives. This report presents data in the form of .

generation rate of 39.61 2 kW/m. The experi- graphs in engineering (standard international)
ment was initiated by turning the secondary units. In conjunction with data obtained from
coolant system main feedwater pump off. The direct measurement, chosen computed variables '

reactor was scrammed manually on indication of are included to facilitate the analysis of the system
low liquid level in the steam generator secondary thermal. hydraulic behavior.

.

1
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EXPERIMENT DATA REPORT FOR
LOFT ANTICIPATED TRANSIENT EXPERIMENT L6-5

1. INTRODUCTION'

This report presents data from methods used to verify the consistency and-

Experiment L6-5, which was conducted in the accuracy of the data. Appendix B contains a com-
Loss-of-Fluid Test (LOFT) facility on May 29, plete list of LOFT instrumentation available for
1980. The LOFT facility is a 50-MW(t) pressur- use during Experiment L6-5.

ized water reactor (PWR) with instrumentation to
measure and provide data on the thermal- 1.1 LOFT Experimental
hydrauhc conditions throughout the system.
Operation of the LOFT system is typical of a Program Obj.ect.ivet;
large [~ 1000 MW(e)] comrnercial PWR.
Experiment L6-5 was the first anticipated tran- The LOFT integrala test facility was designed to
sient experiment performed in the LOFT facility simulate the major components of a four-loop,
and simulated a loss of secondary feedwater to a commercial PWR, thereby producing data on the
PWR system. thermal, hydraulic, nuclear, and structural proc-

esses expected to occur during accidents in a
Experiment L6-5 was planned and supervised PWR. Reference 1 describes the LOFT facility in

by the LOFT Experimental Program. The LOFT detail. The specific objectives of the LOFT
Experimental Program is one of several water Experimental Program are to:

A reactor research experimental programs con-

| ducted by EG&G Idaho, Inc., for the U.S. 1. Provide data required to evaluate the
Nuclear Regulatory Commission and adequacy of and to improve the analytical>

administered by the U.S. Department of Energy at methods currently used to predict the
"

the Idaho National Engineering Laboratory. response of large PWRs to postulated acci-
dent conditions, the performance of

The data presented in this report are from 53 of engineered safety features (ESF) with par-
the 631 instruments that provided data during ticular emphasis on emergency core cooling
Experiment L6-5. Only the data considered perti- system (ECCS), and the quantitative
nent to the understanding of this experiment are margins of safety inherent in the
presented. The data are in an uninterpreted but performance of the ESF.
readily usable form for use by the nuclear com-
munity in advance of detailed analysis and inter- 2. Ideatify and investigate any unexpected
pretation. The data, in the form of graphs in event (s) or threshold (s) in the response of
engineering units, have been analyzed only to the either the plant or the ESF and develop
extent necessary to ensure that they are reasonable analytical techniques that adequately
and consistent. describe and account for the unexpected

Section 1.1 of this introduction states the LOFT
Experimental Program objectives. Section 1.2 3. Evaluate and develop methods to prepare,
presents the Experiment L6-5 objectives and operate, and recover systems and plant for
briefly describes the experiment conditions and and from reactor accident conditions.* 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 a The term " integral" is used to describe an experiment com-

bmm, g the nuclear, thermal, hydrauhe. and structural processes
conditions and experimental procedure. Section 5 occurring during an accident as distinguished from separate
presents the data with supporting information for effects. nonnuclear, small-scale. and thermal-hydraulic
data interpretation. Appendix A discusses the experiments conducted for accident analysis.
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4. Identify and investigate methods by which operator in his diagnosis and/or control of
reactor safety can be enhanced, with an anticipated transient.

- emphasis on the interaction of the operator
with the plant. 7. Continue development and testing of the

Operational Diagnostic and Display
1.2 Experiment Obj.ectives and System (ODDS) by operation of the ODDS

Brief Description of during each test. *

Experiment L6-5
The specific objectives for Experiment L6-5 are

The LOFT Non-LOCE Test Series L6 was as follows: *

designed to provide large-scale system data for
several PWR anticipated transients. The transients 1. Investigate plant response to a transient in
to be studied include: loss of steam load, loss of which the feedwater flow to the secondary
primary coolant system (PCS) flow, excessive load system is stopped.
increase, unintentional rod bank withdrawal, loss
of feedwater, and uncontrolled boron dilution. 2. Provide continued evaluation on automatic

recovery methods.

The general objectives for Test Series L6 are as
follows: 3. Provide continued data for assessment of

code capabilites to predict secondary
1. To provide data required for evaluation of system initiated events.

the plant and control system performance
during each of the anticipated transient LOFT Experiment L6-5 simulated a loss of
causing scram (ATCS) tests, secondary feedwater anticipated transient in a

commercial PWR. At the time of experiment
2 To determi>.e the important thermal, initiation, the LOFT reactor was operating (a) at a

hydraulic, aperational, and neutronic maximum linear heat generation rate of h

phenomena duiL"g en ATCS at the LOFT 39.6 2 kW/m and a power of 36.7 1 MW, i

facility. Identify and explain any which is about 75% of the LOFT rated thern:al
'

unexpected behavior. power of 50 MW, (b) at temperatures in the PCS
intact loop of $68.2 0.5 and $54.7 3 K in the

3. Provide data to evaluate reactor transient hot and cold legs, respectively, and (c) a pressure
analysis techniques used to analyze in the PCS intact loop of 14.95 t 0.34 MPa in
anticipated transients. the hot leg. The experiment was initiated by tum-

ing the secondary coolant system main feedwater
4. Provide data to analyze the relationship pump off. The reactor was scrammed manually at

between LOFT and large PWR behavior 23.7 0.1 s, when the secondary water level in
during anticipated transients. the steam generator dropped to a level corre-

sponding to a low steam generator water level that

5. To determine the effectiveness of would initiate a scram in a commercial PWR. The
instruments normally provided in large steam flow control valve received a signal to begin
PWRs for identifying anticipated tran- closure at reactor scram. After that signal, the
sients and monitoring the resulting plant valve was allowed to cycle normally at its predeter-
response. mined setpoints. The experiment was terminated

when the operators restored the liquid levels in the

6. To determine what additional information steam generator secondary and pressurizer to their

j and/or measurements would assist a plant normal operating ranges.
! , . _ _

l
i .
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2. SYSTEM CONFIGURATION

The LOFT facilityl hss been designed to volume equal to 2ro of the pellet volume,
simulate the major components and system Cladding material is zircaloy-4. Cladding inside
responses of a commercial PWR during a loss-of- and outside diameters are 9.48 and 10.72 mm,
coolant accident (LOCA). The experiment respectively.

*

assembly comprises five major subsystems that
have been instrumented such that system variables The intact loop simulates the three unbroken

''
can be measured and recorded during an experi- loops of a commercial four-loop PWR and
ment. The subsystems include: (a) the reactor contains a steam generator, two circulating
vessel, (b) the intact loop, (c) the broken loop, coolant pumps in parallel, a pressurizer, a venturi
(d) the blowdown suppression system, and (e) the flowmeter, and conneting piping.
ECCS. The LOFT major components are shown
in Figure 1, and the LOFT piping configuration is The brokeri ;oop consists of a hot leg and a cold
shown in Figure 2. leg that are connected to the reactor vessel and the

blowdowa suppression tank (3ST) header. Each
The LOFT reactor vessel, which simulates the leg consists of a break plane orifice, a quick-

reactor vessel of a commercial PWR, has an opening blowdown valve (QOBV), a recirculation
annular downcomer, a lower plenum, lower core line, an isolation valve, and connecting piping.
support plates, a nuclear core, and an upper The recirculation lines establish a small flow from
plenum. The downcomer is connected to the cold the broken loop to the intact loop to maintain
legs of the intact and broken loops and contains approximately equal loop temperatures. The
two instrument stalks. The upper plenum is broken loop hot leg also contains a simulated
connected to the hot legs of the intact and broken steam generator and a simulated pump. The
loops.. The core contains 1300 unpressurized broken loop was connected to the system and was
nuclear fuel rods arranged in five square (15 x 15 full of water during Experiment L6-5; however, it
assemblies) and four triangular (corner) fuel played only a passive role during the experiment.

| modules, shown in Figure 3 and described in
| Reference 2. The center assembly is highly The blowdown suppression system, which con-

instrumented. Two of the corner and one of the sists of the BST header, the BST, the nitrogen
square assemblies are not instrumented. The fuel pressurization system, and the BST spray system,
rods have an active length of 1.67 m and an was not used in Experiment L6-5.
outside diameter of 10.72 mm.

The LOFT ECCS simulates the ECCS of a com-
The fuel consists of UO sintered pellets with an mercial PWR. It consists of two accumulators, a2

a.. rage enrichment of 4.0 wtTo fissile uranium high-pressure injection system (HPIS), and a low-
(235 ) and with a density that is 93?o of pressure injection system (LPIS). Each system isU
theoretical density. Fuel pellet diameter and arranged to inject scaled flow rates of emergency
length are 9.29 and 15.24 mm, respectively. Both core coolant (ECC) directly into the PCS. The
ends of the pellets are dished with the total dish ECCS was not used for Experiment L6-5.
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3. MEASUREMENTS AND INSTRUMENTATION

The LOFT instrumentation system was the proximity switches controls a set of lamps.
designed to measure and record the important Each set of lamps consists of a " rod bottom"
parameters and events that occur during an lamp and four " rod location" lamps. The rod
experiment. bottom lamp lights only when the control rod is.

bottomed. Each rod location lamp lights as the
Temperatures at all major locations in the leadscrew on the control rod passes its switch posi-

system were obtained from thermocouples and tion during withdrawal, and it remains lit
-

resistance temperature detectors. whenever the leadscrew is above this position.
i
'

Pressure measurements were obtained with Valve positions (analog indication from 0 to
strain-gage transducers with pressure transmission 100 % of opening) were measured by either
lines connecting the transducers to the resistance potentiometers or differential
measurement points. transformers.

Differential nessures were measured by strain- Mechanical pump speed was measured by an
gage transducers with double chambers. The eddy current displacement transducer which used
transducers were externally located and connected a slotted metallic target attached to the top of the
to the measurement points with pressure pump motor shaft. The target contains six asym-
transmission lines. metrical slots so that pump speed can be deter-

mined. Electrical pump power was measured by a
A turbine flowmeter directly measured fluid wattmeter.

velocity in the reactor vessel upper plenum, above
Fuel Assembly 5. The data presented for fluid The steady state local linear heat generation rate
velocity (from the turbine flowmeter) are based on was measured by self-powered neutron detectors.

*

2an area of 0.125 m . Each detector consists of a cylindrical 59 oC
emitter, a layer of aluminum oxide for electrical

*

Fluid density was measured by gamma den- insulation, and an outer sheath of Inconel. The
sitometers, each of whic'a consists of a source and cable connected to the detector consists of two
detectors. Three detectors (A, B, and C shown in inconel wires in an inconel sheath with
Figure 4) were aligned with collimated gamma ray magnesium oxide insulation. One of the wires is
beams passing through the pipe; the attenuation connected to the cobalt emitter and the other is
of the gamma rays varied inversely with the den- open ended. The open-ended wire gives a
sity of the fluid in the pipe. Each densitometer background subtraction signal to compensate for
also had a detector (D) located so that it measured the radiation sensitivity of the cable.
background radiation continuously, except for
DE-PC-3, which checked the background by alter- The steady state linear heat generation rates
nately exposing and storing the source. DE-PC-3 were also determined from neutron flux
was a nonnuclear-hardened densitometer, had a measurements taken with a traversing in-core
137Cs source, and was located in a vertical piping probe (TIP) at four guide tube locations in the
section. The rest of the densitometers were core. This instrument consists of a 235U fission
nuclear-hardened, had 60Co sources, and were chamber attached to a flexible cable and its own
located in horizontal piping. Figure 4 shows the data recording system. The probe was withdrawn i

gamma densitometer configuration relative to the and stored outside the core prior to experiment
piping. initiation. I

'

Liquid levels were obtained by means of dif- The data acquisition and visual display system
ferential pressure transducers in the pressurizer, (DAVDS) was used to record measured data from
steam generator secondary side, and condensate the various instrumentation systems on a,

receiver. combination of digital recorders, wide-band
frequency modulation (FM) tape recorders, and

Control rod position was indicated by means of oscillographic recorders.3 Reduadant records
proximity switches. The circuitry associated with were made where use dictated more than one

7
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recording mode or where an extra measure of techniques used to perform data consistency
3

i assurance was desired for critical measurements. checks. i

A digital cw.puter was used to collect the Figures 5 and 6 are piping schematics showing
experimental data in a multiplexed format at the instrument locations in the primary and secondary
LOFT facility and to perform equipment calibra- coolant systems, respectively. Table I gives the
tions, posttest data reduction, and plotting.4 The nomenclature for LOFT experimental and process'

recorded FM data were converted into digital instrumentation. Both types of instrumentation
form and then demultiplexed to be compatible are included in this report. Thermocouples and

,

with the CDC CYBER 176 computer system. neutron flux detectors located in the nuclear core
have special identification. Each of these

The CDC CYBER 176 computer system was transducers has been given an identification
used to further reduce the data. Calibration number which identifies the type of transducer
factors were first applied to produce data plots in and its location within the core as follows:
engineering units so that engineering specialists
could examine each channel for discrepancies or Transducer location (inches from bottom of
unexpected events. Where possible, instrument fuel rod)
channel outputs and computed variable:: were Fuel assembly row
compared with test predictions, previous tests, Fuel assembly column
corresponding parameter channels, and calculated Fuel assembly number
quantities. Instruments were labeled as qualified if Transducer type
the measurement comparisons were determined to i

be within the accuracy of the particular TE-3Bil-28
instrument.

Figures 7 and 8 show isometric views of the
Most transducers were calibrated under major system components with instrument ;,

laboratory conditions prior to installation in locations indicated, and Figures 9 through 18 give
LOFT. Verification of calibration constants was more specific locations for instruments located on
accomplished by special tests performed during individual components. Some of the temperature,

heatup and by analysis of initial conditions data, instruments shown in the figures were not
In addition, postexperiment checks were per- recorded during the experiment. Reference I may
formed to pinpoint questionable data and to be consulted if additional details of instrument
verify data consistency. Appendix A discusses the design and locations are desired.

.
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TABLE 1. . NOMENCLATURE FOR LOFT INSTRUMENTATION

Designations 'for' the different types of experimental instruments:

- AE Accelerometer
a

DE Densitome ter
.

DIE Displacement element

FE- Coolant flow element

. LE Coolant level element

ME Momentum flux detector

NE Neutron detector

PCP Primary coolant pump

PdE Differential pressure element

PE Pressure element

RPE Pump speed element -

TE Temperature element
4

Designations .for the dif ferent experimental systems except the core:

BL Broken loop

LP Lower plenum

PC Primary coolant intact loop

RV . Reactor vessel

SG Steam generator

SGS Steam generator secondary

IST - Downcomer Stalk 1

2ST~ Downcomer Stalk 2

*
SV Suppression tank

UP. Upper plenum
,

.

'
12
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TABLE 1. (continued)

Designations for the dif ferent 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

Designa tions for the dif ferent systems associated with process instruments:.

P004 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

P141 Primary component cooling system

T-7 7, T-87 Power range

.

4

13
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Figure 7. LOFT thermal-hydraulic instrumentation for intact loop.
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Figure 10. LOFT reactor vessel pressure and differential pressure instrumentation.
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4. EXPERIMENTAL PROCEDURE AND INITIAL CONDITIONS

This section summarizes the experimental Initial reactor criticality occurred approxi-
procedure, initial conditions, and the significant mately 71 h prior to experiment initiation. Follow-
events recorded during the experiment. ing this time, there were two periods of 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 last time. At 7 h prior
g to the experiment, the power level reached .

I ~37 h1W and was maintained at that level until
In preparation for Experiment L6-5, the PCS experiment initiation. (A plot of the power level

was filled and vented and the specified system versus time for the 80-hr period prior to the
water chemistry was established. Prior tn the experiment is given in Figure 19.) During the 80-hr
primary system heatup, the following tests were period, measurements of power level were per-
performed on the LOFT system: plant requal- formed using a secondary calorimetric calculation
ification tests, pump coastdown runs, and opera- and the following specified initial conditions were
tional verification of newly installed established: The PCS flow rate was set at the
instrumentation. Selected system process specified 478.8 8.8 kg/s and djustment of the
instrumentation was calibrated and an electrical secondary coolant system (Sts) was made to
calibration was performed on the DAVDS. maintain the specified power level. The PCS

boron conc +ntration was adjusted to establish a

The PCS pressure was hydrostatically increased specified reactor vessel inlet temperature of
.

to 1.46, 3.53,6.98,10.43,13.87, and 15.60 h1Pa 552.6 2.2 K at a hot leg pressure of

at cold plant temperature and zero flow condi. 14.95 1 0.34 h1Pa.
tions. The pressure was then decreased through Prior to experiment initiation, a DAVDS
these same pressure plateaus. The DAVDS .

calibration and a data integrity check were per-
recorded 20 s of data at each pressure plateau in formed. During this period, the initial-condition
both the increasing and decreasing directions to water samples were taken from the PCS and SCS. .

determine the degree of sensitivity of the pressure The intact loop conditions were checked, and
sensing instruments. The system was concurrently adjusted as necessary, to ensure the specified
mspected for leakage at the various test pressures. conditions were met at experiment initiation.
The pumps were operated at 15, 20, 30, 40, 50,
and 60 Hz with 20 s of data taken at each The DAVDS was activated and data recording
frequency. was started i min prior to experiment initiation.

The reactor was scrammed manually at
t The plant was stabilized at 383 and 555 K during 23.7 1 0.1 s after experiment initiation when the
i heatup. At each of these temperatures,20 to 30 s steam generator liquid level dropped to -0.126 m

of data were recorded for calibration checks and (all steam generator levels are bared on a zero
- to determine the degree of instrument temperature power reference liquid level which is 2.94 m above

sensitivity. At the 555-K stabilization point, the the top of the tube sheet). This level corresponds
pumps were stopped and 20 s of data were to the automatic low steam generator liquid level
recorded during flow coastdown and zero flow scram in a commercial PWR. The normal
conditions. With the pumps off at the 555-K operating liquid level for the steam generator at
stabilization point, the pressure in the system was 75% power is 0.194 0.05 m. The top of the
again increased, and then decreased. The DAVDS tubes in the steam generator are at approximately
recorded 20 s of data at the 14.95 , 13.87 , 12.50 , -0.816 m. The primary coolant pumps were
11.12, and 9.74-h1Pa pressure plateaus in both allowed to ran normally throughout the transient. .

the increasing and decreasing directions. Fre. The operators used charging pumps to recover the
quency tests were performed by varying the liquid levels in the pressurizer and steam generator
primary coolant pump frequency from 20 to beginning approximately 15 min after experiment -

60 Hz in 10-Hz increments at 555 K. Befo e the initiation. The experiment terminated approx-
reactor was brought critical, the DAVDS was imately 45 min after initiation. The sequence of
calibrated. events for the experiment is provided in Table 2.
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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 1 0.1

Reactor scrammed 23.7 1 0.1
4

Control rods on bottom 25.8 1 0.1

Main feedwater isolation
valve (CV-P004-73) closed 27.6 1 0.1

Steam flow control

valve (CV-P004-10) closed 35.4 + 0.2

'
Steam flow control

valve (CV-P004-10) opened 767.6 1 0.2
i

<
.

Steam flow control,

t valve (CV-P004-10) closed 791.1 1 0.2
.

| ' PCS charging initiated 937.2 1 0.1

Steam generator fill initiated. 954.8 1 0.11'

PCS charging terminated 1112.7 1 0.1,

' Steam flow bypass
. valve (CV-P004-90) opened 2142 1 2

'

) Steam flow bypass
valve'(CV-P004-90) closed 2200 1 2

PCS charging initiated 2377.3 1.0.1
J

PCS charging terminated 2511.3 1 0.1

Experiment completed 3100 1 10
.

e

; .

.

.

'

|
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Figure 20 shows the calculated decay heat for the 4.2 Initiai Conditions
experiment using the American Nuclear Society
Standard 5.1.5 The specified initial conditions (except for the

linear heat generation rate conditions) and
The steam flow control salve automatically tolerance bands for Experiment L6-5 are

regulated steam generator pressure and steam flow presented in Table 3 along with the values
,

after reactor scram. It operates on the following measured immediately prior to experiment initia-
setpoints: at 7.03 0.18 MPa the valve begins to tion. All initial conditions were within specified
open at 5% per second, at 6.961 0.18 MPa it tolerances except the water level in the steam

.

stops opening, at 6.34 0.18 MPa it begins to generator secondary side which did not impair the
close at 5% per second, and at 6.411 0.18 MPa results of the experiment. Table 4 gives the linear
it stops closing. The pressurizer was also allowed heat generation rate versus height above the
to cycle at normal setpoints. Pressurizer sprayers bottom of the core for three fuel assemblies prior
turn on at 15.3 0.12 MPa and turn off at to experiment initiation. The data for Table 4
15.16 2 0.12 MPa. The main pressurizer heaters were obtained rom the TIP system.
turn on at 14.85 0.12 MPa and turn off at
15.05 0.12 MPa. The pressurizer backup Table 5 gives the measured fluid temperatures
heaters turn on at 14.81 1 0.12 MPa and turn off of the PCS immediately prior to experiment
at 14.92 0.12 MPa. initiation.

The DAVDS recorded approximately 52 min of Table 6 specifies the required water chemistry
data during the transient. An electrical calibration for the PCS and the SCS. In addition, the results
of the DAVDS was performed following the of the water chemistry anelyse for these systems
experiment. are presented for preexperiment ,onukimis.
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Figure 20. LOFT decay heat following Experiment L6-5 reactor scram.
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TABLE 3. INITIAL CONDITIONS FOR EXPERIMENT L6-5

Parameter Specified Value Measured Value

Primary Coolant System .

Mass flow rate (kg/s) 478.8 + 8.8 479.4 + 6.3
Hot leg pressure (MPa) 14.9',+ 0.34 14.79 + 0.25 *

Cold leg _ temperature (K) 557.6 + 2.2 554.7 + 3
Hot leg temperature (K). 568.2 + 0.5--

_

Boron concentration (ppm) As required to 1054 + 15
maintain temperature

Reactor Vessel

Power level (MW) 37.5 + 2
~

Maximum linear heat
-

36.7 + 1

generation rate (kWm) 39.37 + 2 39.6 + 2
Control rod position (above

full-in position) (m? 1.372 + 0.013 1.372 + 0.01
_

Pressurizer

3i Steam volume (m ) 0.32 + 0.1 0.36 + 0.02
3Liquid volume (m ) 0.61[0.1 0.57[0.02

~

Water temperature (K) -- 614.1 + 1.3
Pressure (MPa) 14.95 + 0.34 14.79 + 0.25

_ _ ,

Level (m) 1.13 1 0.18 1.06 + 0.04

Broken Loop

Cold leg temperature.near-

reactor vessel (K) - 554.2 + 2.5
Hot leg temperature near

-

reactor vessal (K). -- 558.8 + 2.5
,

Steam Generator Secondary Side

Water level (m)a - 0.19 + 0.05 0.27 + 0.06
Water temperature (K) T- 554.0[0.2
Pressure (MPa) - 5.58 + 0.012
Mass flow rate (kg/s) -- 20.6[0.4

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

D
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TABLE 4. LINEAR HEAT GENERATION RATE PRIOR TO EXPERIMENT L6-5
(Reading Uncertainty + 7.67)

.

Linear lleat Generation Rate for
Core Position

(kW/m).

Height Above Core
Bottom

(m) IC7 5H8 SM3

0.152 7.88 13.41 13.41

0.305 16.82 27.39 27.41

0.406 19.62 31.08 31.48

0.460 19.03 30.15 30.54

0.508 19.77 32.20 32.23

0.559 22.12 35.04 35.49

0.660 23.13 36.64 37.11*

0.762 23.01 36.44 36.91
.

0.838 21.85 34.62 35.07

0.891 19.34 30.64 31.03

0.940 20.03 31.73 32.15

1.067 18.75 29.70 30.08

1.219 15.24 23.10 23.37

1.270 13.03 19.74 19.98

1.303 10.39 16.46 16,68

1.372 9.17 14.53 14.72

1.524 4.46 7.44 6.98
*

1.626 2.29 3.81 3.58

1.676 1.44 2.40 2.25.

i

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

.

*Temperature
;

Location Detector (K)

Intact loop hot leg (near vessel) TE-P139-32-1 570.8 f; 1.4

Intact loop steam generator inlet TE-SG-001 569.8 j; 2.7

Intact loop steam generator outlet TE-SG-002 555.6 j; 2.7
* Intact loop cold leg (near vessel) TE-PC-004 556.0 j; 3.0

4 Reactor vessel downcomer:

f- Instrument Stalk 1 TE-1ST-001 557.6 j; 2.7
Instrument Stalk 2 TE-2ST-001 559.3 j; 2.7

Reactor vessel lower plenum TE-1LP-001 558.1 f; 2.7 ,

!

; . Reactor vessel upper plenum TE-1UP-001 578.1 j; 2.7
TE-5UP-001 580.2 f; 2.7 .

Intact loop pressurizer
(from saturation pressure) PE-PC-004 614.1 j; 1.3

:

!

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

Primary Coolant System Secondary Coolant System

Parameter Specified PreeFperiment Specified Preexperiment

pH (each at.298 K) 4.2 to 10.5 5.57 9.0 to 10.2 10.18

3Conductivity .(pmho/cm ) 60 maximum 3.06 2 maximumb __

(each at 298 K)

3Total gas (cm /kg) 100 ' maximum 41.6 -- --
'

Dissolved oxygen (ppm) -- -- 0.005 maximum 0.020

Chloride (ppm) 0.15 maximum <0.1 0.15 maximum <0.1

Undissolved solids (ppm) 1.0 maximum <0.5 1.0 maximum 2.5

Boron (ppm) -- 1054 -- --

Fluoride (ppm) 0.1 maximum <0.02 -- --

3Hydrogen (cm /kg) 10 to 60 17.2 -- --

Total gross activity (pc/mL) 375 maximum 0.025 -- --

Gross beta and gamma (pc/mL) - 0.025 -- --

1311 (pc/mL) 0.37 maximum 0 9 x 10-4 maximum 0

135I (pc/mL) 0.76 maximum 0 - O

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

b. Cation conductivity.



5. DATA PRESENTATION

The data presented in this report include presented as functions of output level so that the
selected pertinent thermal-hydraulic and nuclear user may determine 2e approximate uncertainty
data from LOFT Experiment L6-5. over each range of interest for a given variable.

.

The selected data have been di,ided into two Table 7 lists Experiment L6-5 instrumentation
categories, " Qualified" and " Failed." The providing data presented in this report and gives
qualified designation was applied to the detector location, range, initial condition -

measurements that have been found to be within uncertainty, uncertainty at specific readings, and
the uncertainty of the instrument. The absence of recording frequency along with the figure
a comment following the qualified designation numbers. This table also contains a " Comments"
indicates that the data are valid, within specified column which gives information relative to the
uncertainty bands, over the entire time span usability of the data. A complete list of the LOFT
presented. Restrictive statements accompany data instrumentation availah'e for use during

that are invalid over a portion of the presented Experiment L6-5 is contained in Appendix B.
time span. Instrument channels were not
presented if the data were in the instrument dead Table 8 lists the variables that were computed
band or showed a similar response to nearby like from the transducer outputs and other factors,
instruments (such as the core thermocouples). such as geometrical constants. This table also
~ hese data are available from EG&G Idaho, Inc., gives the equations used to compute these
upon special request. The checks on data variables, the figure number, and comments
consistency and instrument performance are which may reflect on t'e usefulness of the data.
discussed in detail in Appendix A.

The data are divided into four major sections,
The data were processed and are presented in with the individual plots in each sectiori being *

graphical form in SI units. Measurements were presented in alphanumeric orler to facilitate
combined to produce computed variables, and comparison and location of desired variables.

*graphs of similar variables at several locations These data sections include
were overlaid to facilitate comparison. The
number of data points shown for each instrument 1. Experiment L6-5 Measured Variables,
have been reduced to 4000 for case of plotting. To Short-Term Plots ( 10 to 30 s),
accomplish this reduction, the data were passed Figures 21 through 25
through a low-pass filter and then decimated.

2. Experiment L6-5 afeasured Variables,
Computed parameter data from the turbine Medium-Term Plots (-50 to 200 s),

flowmeter were filtered with a 4-Hz, low-pass Figures 26 through 67
- filter prior to presentation.

3. Experiment L6-5 Measured Variables,
The 2-o confidence intervals have been deter- Long-Term Plots (0 to 3000 s), Figures 68

mined from knowledge of the systematic and through 85
random errors of the sensors, data system,
calibration procedures, and the channel random 4. Experiment L6-5 Computed Variables,
noise during preexperiment calibrations. These are Figures 86 and 87.

.

e
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TABLE 7. MEASURED VARIABLES FOR EXPERIMENT L6-5

" " "
nVariable,

System, and Measurement Record ing Uncertainty Uncertainty
De t ec t or Location Range Frequency" (1) Reading (1) Figure _ Comunent s

VALVE OPENING

Intact Loop

CV-P004-008 Main feedwater control O to 100% 1 Hz 3.2% 0% 3.0% 21 Qualified.
valve. 25% 3.13%

56% 3.47%
1001 4.61%

CV-P004 '110 Main steam control O to 100% 1 Hz 3.9% 0% 3.0% 26,68 Qualified.
valve. 25% 3.13%

50% 3.47%
100% 4.61%

FLUID VELOCITY

Reactor Vessel
w

b 27 Qualified.FE-5UP-001 Above upper end box of 0.5 to 10.0 m/s 1 Hz 0.2) r/s 1 m/s 0.06 m/s
Fuel Assembly 5. 5 m/s 0.28 m/s

10 m/s 0.56 m/s

FLOW RATE

Intact Loop

FT-P004-012 Inlet to air-coc N O to 40 kg/s I Hz 0.8 kg/s - 0.8 kg/s 28,69 Qualified, magnitude
condenser inlet he-ter. uncertain af ter

scram.

FT-P004-072A Main feedwater pump 0 to 25 kPa Hz 0,17 kPa - 0.17 kPs 22 Qualified.
discharge flow.

gergency Core
Cooling System

FT-P128-085 Charging pump AC-P-48 o to 1.89 L/s 1 Hz 0.02 L/s - 0.')2 L/s 70 Qualified.
discharke.

Intact I >p

FT-P 139 -27 -3 'ntact loop hot leg 0 to 630.6 kg/s 1 Hz 17 kg/s - 17 kg/s 29.71 Qualified.
venturi flowmeter [tef t
side f acing steam gener-

ator (SC)].



TABLE 7. (continued)

Initial
''' "### "*" "'' "Condition"ariable.

dystem, and Measurement Record ing Itncer t a int y Uncertainty
I*I Figure CommentsDetector Location Range Frequency" (1) ReadinL

LIQUID IJtVEL

Secondary
Coolant System

LT-P004-0085 SG feedwater level -3.6 to 1.4 ac 1 Hz 0.05 m - 0.05 a 23 Qualified, data
30 not density com-(wide range).
72 pensated.

Intact Loop

LT-P004-042 Condensate receiver 0 to 1.2 m i Hz 0.02 m - 0.02 m 73 Qualified.
level, 183 m south of
condensate receiver
centerline.

LT-P139-007 Pressuriser level on 0 to 1.9 m 1 Hz 0.04 m - 0.04 m 31,74 Qualified for
g relative changese southwest side.

only.

NEUTRON DETECTION

Reactor Vessel

NE-2H8-26 Neutron detector in 0 to 52.5 kW/m 1 Hz 2.03 kW/m -- 2.03 kW/m3 24 Qualified through

Fuel Assembly 2. (local) reactor scram,

relative changes
only.

DIFFERENTIAL
PRESSURE

Intact Loop

PdE-PC-001 Intact loop cold 1 g +700 kPa 1 Hz 1.8 kPa 0 kPa 1.7 kPa 32 Qualified.
across primary coolant [d i f ferent ial) 350 kPa 1.7 kPa

700 kPa 1.9 kPapumps (PCPs).

PdE-PC-008 Intact loop across +10. 34 k Pa 1 Hz 0.025 kPa 0 kPa 0.025 kPa 33 Qualified.
pressurizer surge line. Idifferential) 5 k Pa 0.026 kPa

10 kra 0.028 kPa

PdT-Pi39-030 Across reactor vessel O to 300 kPa 1 Hz 3 kPa -- 3 kPa 34 Qualified.
(RV) just beyond intact (differential)
loop inlet and outlet
nozzles.

. . . . s .
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TABIE 7. (continued)
-

Initial *** * "*" " * * * "
Variable, Conditisa

System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Prequency' I*) Reading (*) Pirure Conuments_

PRES $URE8

Intact 1.oo p

PE-PC-001 Intact loop cold leg 0.1 to 20.8 MPa* 1 Hz 0.251 MPa O MPa 0.199 MPs 35 Qualified.
at drag disc turbine 10 MPa 0.223 MPa
transducer (drT) flange. 20 MPa 0.282 MPa

PE-PC-004 Intact loop pressur- 0.1 to 20.8 MPa 1 Ha 0.231 MPa 0.1 MPa 0.199 MPa 36,75 Qualified.
izer vapor space. 10 MPa 0.223 MPa

20 MPa 0.282 MPa

PE-PC-006 Intact loop reference 0.1 to 17.0 MPa 1 Ha 0.028 MPa - 0.028 MPa 37,76 Qualified.
pressure between SC
outlet and pump intet.

PE-SCS-001 .SC dome pressure. 0.1 to 7.0 MPa 1 Ha 0.012 MPa - 0.012 MPa 38,77 Qualified.

Reactor Vessel
us
-4

PE-!ST-001A Downcomer Stalk 1, 0.1 to 20.8 MPa 1 Hz 0.200 MPa 0.1 MPa 0.199 MPa 39 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 Puel Assembly 1 0.1 to 20.8 MPa 1 Hz 0.25 MPa 0.1 MPs 0.2 MPa 40,78 Qualified.
upper end box, high 10 MPa 0.22 MPa
range. 20 MPa 0.28 MPa

Secondary
Cnolant System

PT-P004-010A In 10-in. line from 0.1 to 8.4 MPa 1 Hz 0.110 MPa - 0.110 MPa 41 Qualified.
SG.

PT-P004-085 Upstream of intet to O to 2.8 MPa 1 Hz 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 u, Qualified.
suriser bottom (vapor
space).



TABLE 7. (continued)

initial
. After Experiment initiation

CondittonVariable,
System, and Measurement Record ing Uncertainty Dncertainty

De t ec t or Location Range Prequency" (1) Re ad ing I*I Figure Comments

REACTIVITY

Reactor Vessel

RE-T-77-2A2 Power range, Channel O to 100% power 1 Hz 33 -- 3% 25 Qualified.
B level.

TEMPERATURE

Intact Lonp

TE-PC-004 Bottom of emergency core 270 to 1530 K 1 Rs 3.1 K 350 K 2.8 K 45,79 Qualified.
coolant (ECC) Rake 1 450 K 2.9 K

(between PdE-PC-014 and 550 K e.0 K
Pd E-PC-018 ) . 650 K 3.6 K

TE-P139-019 Pressurizer vapor 588.6 to 644.1 K 1 Hz 0.5 K -- 0.5 K 46,80 Qualified.
space, 0.86 e aboveLa

00 the heater rods.

TE-P139-020 Pressurizer liquid 283 to 644.1 K 1 Hz 3.0 K -- 3.0 K 47,81 Qua li fied .
v31ume, 0.36 m above
heater rods.

TE-P139-029 Intact loop cold leg. 280 to 620 K 1 Rz 2.1 K -- 2.1 K 45,79 Qualified, process
instrument, slow
response time.

TE-P139-32-1 Intact loop hot leg. 280 to 620 K 1 Rz 1.43 K -- 1.4 3 K 48 Qualified, process
instrument. slow
response time.

TE-SC-001 Intact loop cold leg 253.2 to 977.4 K 1 Rz 2.8 K 350 K 2.5 K 49,82 Qualified.
SC outlet. 450 K 2.6 K

550 K 2.1 K
650 K 3.3 K

TE-SC-002 Intact loop hot leg 253.2 to 977.4 K 1 Hz 2.8 K 350 K 2.5 K $0,83 Qualified.
SG inlet. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

Secondary
coolant System

TE-SC-003 SC secondary side. 253.2 to 588.6 K 1 Hz 2.5 K 350 K 2.4 K 51,84 Qualified.
450 K 2.5 K
550 K 2.5 K
650 K 3.2 K

s * . = e e
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TABLE 7. (continued)

Initial Af ter ExperWnt initiation
Variable, Condition

Sy s tem, and Measurement Record ing Uncertainty Uncertainty

Detector 1.ocation Range Frequency" (1) Reading (1) Figure Comuner t s

TEMPERATURE
(continued)

Reactor Vessel

TE-1LP-001 Puel Assembly 1 lower 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 52 Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-1ST-013 Downcomer Stalk 1 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K $3 Qualified.
0.24 m from RV bot tom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

TE-1CP-001 Fuel Assembly 1 upper 313 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 54 Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
050 K 3.3 K

ta
@

TE-2ST-014 Downeomer Stalk 2, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 55 Qualified.
1.17 m from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

TE-2UP-003 Fuel Assembly 2 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K *6 Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-3LP-001 Fuel Assembly 3 lower 311 to 977.4 K 1 Hz 2.6 K 350 K 2.5 K 57 Qualified.
end b3x. 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 K 1 Hz 2.7 K 350 K 2.5 K 58 Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-4LP-003 Fuel Assembly 4 tower 311 to 977.4 K 1 Hz 2.6 K 350 K 2.5 K 39 Qualified.
end box. 45C K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-4UP-001 Fuel Assembly 4 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 60 Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K



TABLE 7. (continued)

Initial
**' ""# # "*"I " "' "

Variable, Condition
System, and Measurement R**'(ding Uncertainty Uncertainty

De t ec t or Location Range Freggency" (1)
__

Re ad ing (1) Figure Commente

TEMPE RATURK
(continued)

Reactor Vessel ~~
(continued)

TE-5 D6-030 Cladding on Fuel 422 to 1531 K 1 Hz 3.2 K 450 K 2.8 K 61 Qisa t i fied .
Assembly 5 Row D, 600 K 3.2 K
Column 6 at 0.76 m 800 K 4.7 K
above bottom of f uel 1000 K 6.2 K

rod.

TE-5F9-045 Cladding on Fuel 422 to 1533 K 1 Ra 3.2 K 450 K 2.8 K 62 Qualified.
Assembly 5. Row F, 600 K 3.2 K
Column 9 at 1.14 m 800 K 4.7 K

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 2.8 K 61 Qualified.
Jg Assembly 5, Row F, 600 K 3.2 K

Column 9 at 1.57 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K

rod.

TE-5G8-008 Cladding on Fuel 422 to 1533 K 1 Rz 3.1 K 450 K 2.8 K 61 Qualified.
Assembly 5 Row C, 600 K 3.2 K
Column 8 at 0.20 a 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

TE-5C8-026 Cladding on Fuel 410 to 1620 K 1 Hz 3.1 K 450 K 3.8 K 63 Qualified.
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
r od .

TE-5LP-001 Fuel Assembly 5 lower 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 64,85 Qualified.
end box. 450 K 2.6 K

550 K 2.o K
650 K 3.3 K

TE-5UP-001 Fuel Assembly 5 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 64 Qualified.
end box. 450 K 2.6 K 65

550 K 2.6 K 85
650 K 3.3 K

TE-5 UP-005 Fuel #ssembly 5 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 65 Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

e . . . , e



o e e o e e

TABLE 7. (continued)

Initiat Af ter Experiment 19 i t i a t ior.
Variable, Cond it ion

System, and Measurement Record ina Uncertainty L'nce r t a int y
II Reading (1) Figure Ownent sDetector location Range Frequency * I

TEMPERATURE
(continued)

Reactor Vessel
( con t inued )

TE-5UP-008 Fuel Assembly 5 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 65 42a lif ied ,
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-6 LP-001 Fuel Assembly 6 lower 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 66 4 alified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

e. TE4UP-001 Fuel Assembly 6 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K 67 Qualified.
~

end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K

a. Recording frequency is the measurement channel bandwidth at the 1 3 48 level.

b. Re f erence 6.

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

d. Reference 7.

e. Pressure measuremente are presented as absolute values.



TABLE 8. COMPUTED VARIA3LES FOR EXPERIMENT L6-5

Variable, Location,
and Detector Units Uncertainty Calculation Method Figure Comments

FLUID SUBC00 LING

Upper Plenum

PE-1UP-001A1 K 6K The subcooling is defined as 86,87 Qualified.
T - T. The saturation tempera-sat
ture is calculated from the pressure
reading of PE-1UP-001A1 using the
following curve fits of steam table
data:

f or P < l .4 MPa ,

T = 348.225 - 290.13P +sata
" 399.543P2 + 298.730P3_

84.196P4

for 1.4 MPa $ P 5 12 MPa,

T at = 419.024 + 42.6705P -s
5.63957P2 + 0.433108P3_
0.0130329P4

for P : 12 MPa,

Tsat = 508.252 + 8.84806P -
20.114572P ,

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

. . , , . .



i

|

|

|
|

30 i , i # i i i

._. CV-P004-008 :
? 2s 1

1
1

* 1 ,,

( _w
a 1 _

't*-
t

w \
\

i

a" i

E t

1O
'A S 1

w 1

> 1

J \
'5 o

_
1

..
-

-10 0 4 20 30

TlWE AFTER INITI ATION (s)
Figure 21. Valve ition for secondary feedwater flow control valve

(CV- -005) (Quellfled).
.

I I I I I I i

- - FT-P004-72A :
~

12

o
A
6#

$ 8m
m

E.
Y
5 4
2

U
U 2 |

h
O l'

O
]

\'

1

-2
-4 0 10 20 30

TIME AFTER INITI ATION (s)*

Pisure 22. Differential prweoure across venturi flowmeter et secondary
coolant system main feedwater pump discharge (R-P004-72A)
(Quellflod).

1

43 ,

!

|
'

, .,. - - - . .- . - . . - . . . . - - - .



v.,_ _ .- - -- -- - __

N
I I I I I I I

^ ^~ ^ -
-- ^^

LT- P004-0088 -
-

.

\ .._ _4 --. j 7

Y _ _;. . _
A

.f--' 'A t ---.;.

'

\ ; . 4_ _.. . _. !__. -- - .4 .. _ ,

. ._1, _ __1, . . . .-.
v 1 i

g t ._.

#

Y
_. .j 4

. .%
\

$u A
.

!
'

4. _ . . ._, t . _. .3 ; _.o 7
g }..... . _{ \ ..j -.. _ _
_ -o. \ .! --t -. {_,,J

.-9
?

- . . . .

__. . _ . , . .

-+- -
7

; 3>-u
. . . _ . . . . - . . . ,

.. _ _ _ _ ._.____.. _ _ j . . {_ _

-m o a 20 so

TlWE AFTER INITI ATION (s)
Pisure 21 IJguld level in steem generator secondary side, wide range

(LT-P004-00B8) (Qualified data not density compensated).
.

i i 1 I !
.

.. . _ .. ..-.'"

NC-2H8-26 _

_..____

, ,

E 25 --.. . 4_ f , .

: :

__ -_ - _- - _

_ ; . . _ ._ _

_

_

_.

3 . _. _ _ ..__ _ }__ 4-
. _.

_ _ . . p._
m .

.-, _ _ _ .._.4___..._.4._. __ . .. __4 _g . _ _ .. _ _. - . . .. _ _ . . g 4. . } ._..
., ; -

1
_,, ,

-

p p f h .. ; -... _.9 __.

4 s -

g _

. 4_ ., . .. __ . _ - . _ _ _ . . . . . . _

. ; ; _.
....

E . . _ _ v _. 7 __- . 4___
. . _ .

_, _e _. i

e- -
i

_4___ .. .- _ _ ._ i

s _ _ .. . __ _ . .
4

; - . . _ .
4 y-. [ 4-
g -.. .__

9 9
. ,,_ __ ; _.

___ ._. .__ _.. . _ .--._.

, _ - _4 i _ .. . _

O I ! _. -_
O OJ _ _ _ ._4_._. .. _ . _ - .,_ !!_-.1

.

,
- --- y - , ,

_

. _ _ . . . 4 . j. _
-5

-W 0 W N M
*

TlWE AFTER INITI ATION (s)
! Figurv 24. Imest heet ion rate for Puel Assembly 2
l' (NE-2HS-38 (Qualifed through reactor scram,

relative changes only).

44

-
_ - , . . . - - _. _ .- -. ,- - _. .. ._._ .-.



|
|

l
(

.

.

N I I E i I I I
~

RE-T-77-2A2 -

40

_
_

T

m

v

at

Y
2".

.
'W

L

i
w

0
-# 0 W N N

TlWE AFTER INITI ATION (s)
Figure 21 Iment everage power, Channel B (RE-T-77-2A2) (Quallfledh

|

.

!

|
*

I
1

I

i

j

45 l

_ _ _ _



. _ - . -. . _ _ . _ _ .

|

|

co ,
. . . . . . . . . . . .

. . . _ 4 .. e . ...u . . . . . . CV-P004-010
, . . . . . . . . . . . .

j p . . . . . . . . . . . . . . . . . . . .

w w.

*
| a. -. . . . . . . . . . . . . . . . . . . .

I O . . . . . . . . . . . . . . . . . . . .

| . . . . . . . . . . . . . . . . . . . .

g . . . . . . . . . . . . . . . . . . . .
,

w 40
u . . . . . . . . . . . . . . . . . . .

Oc . . . . . . . . . . . . . . . . . . . .

y . . . . . . . . . . . . . . . . . . .

t.m . . . . . . . . . . . . . . . . .

m
g _4 . . . . . . . . . . . . . . . . . . .

.; i. . . . . . . . . . . . . . . . .
_

,_ . . . . . _ . . _ _ . . . . . . . . . . . . .

y-f.f. . . . . . . . . . . . . .

20o
7_.{_f. . . . . . . . . . . . .< . . .g,

. _ .. . .. . . . . . . . . . . . . . ..
j 4. -

I'.J. - p}
;w . . . . . . . . . . . ..

> - .. . . . . . . . . . . . . .
-.7

10
>* 4--. _ ; _. _ t_ . - - ; !. . . . . . . . . .

j_.- - t . + - .4 -.. . . . . . . . . . .

, . ._._.,_ 7 __

.t, t t ' '

__. - . . _.

4
-

,
-

, ,
. ', ',

*

0
-

gy ,
,

- - -

|

-50 0 50 10 0 150 200

TIME AFTER INITI ATION (s),

Pigure 26. Valve ition for secondar coolant svalve (CV-P004-010 (Qualified)ystem steam flowcontro

:

I I i iI e 1 I I i i I I I I I ! I i i i

M ! ! ! ! !Il ! ! ! 21 - " ~ FE-5UP-001
I I I I I I I I II I I I

~

~ - ~ ~l I I i l i 4I I I I I I I I II 1 I I4,g I 1 1 I I I i 1 Il 1 1 I I I I I LL1 ~ [ ~l' '1 *I I I I I I I I II I I I I I I I I 11 I I I I '
k'I I I I I I I 1 El 1 I I I I I I I E I I I j~

Q I I I I I I I I EA a 1 I .I I 1. I I I E I II I I I

N 4.1

E
v

b
p- 4
-

O
O

J
w 3.9>
O
- .} 8

D 3.s
J ~~ 4' *

i

6 I I II III B F E i E I I II I Il 1 1 I I IE RI I
~ 'I I I III E I I I I I ' II I Il i II IIE EI I

*
!i

*' *I I I III E I I I i 1 II I Il I II | 'E E' I I.

-I- ? *- * iI I I IIIE I I I I 1 8I I II I I I I1 II I
I*I |I i i I IE I I i l i I i Il l I I Il 1 i .

* * * *I I I I I I i I i I I 'l I I -4 ' - ~ * ~ i' I' '

' ' * ' '
. I I I I I I I I I I I I I ~I

~4 ' ' {I I I I I 1 1 I I I I I I I
' * . * * * -

I I 1 I I I I I I I I I i 't * i * * * *
3g. .I I,

. ,

-50 0 SO 10 0 15 0 2"O
TIME AFTER INITI ATION (s)

Figure 27. Pluid velocity (Qualified).above upper end box of Puel Assembly 5(PE-5UP-001)

47

i

. , , . - _ _ . _ _ . , _ . . . _ _ _ . _ , . _ _ _ _ . . . . . _ , _ _ _ _ _ _ . . _ . _ _ _ . - . _ _ _ _ _ _ _ _ . . . , _ , _ , . . . _ _ _ . _ _ . , _ _________...________-.___.__.._m____ _ . , . ._



-.

.

2

i

A I
. . . . . .. . . . . . .

FT-P004-012
. . . . . . .. . . . .

. . . . . . . . . . . . . . . . . . . .

. . . . . . .. . . . . . . . . . . . .

s" 15 -

o . . . . . . .. . . . . . . . . . . . .

.ar
v . . . . . . . . . . . . . . . . . . .

i,.a . . . . . . . . . . . . . . . . . . . .

>-
4 . . . . . . . . . . . . . . . . . . .

"
10

3 . . . . .. . . . . . . . . . . . .

O
_; . . . . . . . . . . . . . . . . . . .

l"
. . . . .. . . . . . . . . . . . . .

.;. . . . .. . . . . . . . . . . . .

< S .

2 1
-+ . . . . . . . . . . . . . . . . . . .

-4 . . . .. . - - - - - + + . . . . . .g _r, +, , - .ns -gy
-.

; y
-y.... p., .. .. -. . . . . . .

i. |. . . . . . . . . . . . .-, . . .

0 - !

-50 0 50 10 0 150 200

TIME AFTER INITI ATION (s)
Pigure 28. Steam flow rate at condenser inlet (F"I'-P004-012)

(Qualified. magnitude uncertain after scram).
.

d'0 i i i i a i i i i i _i_ i i -

1 I i l | I I I -I--"-d- *

I i 1 I I I I I I : L ~~i~__ .
FT-P139-27-3i i i i i : i i

I I I I I I eI I I i I T , , I4gg

!. ! ! J I | rtH I | |) |1| + + 4 j~ - - - -

d Il mE
~^* * *I E I I I nII I I RI t I E II I I 1a

M k_ nil IE I E I k IEdal I I III . I E II I I lei I .f * *

s, -_ _ . , _.

,o . _ . .

v

1J
>- 484
4
1

3
o 482

J
La.

3 EM E EE IEE IE4gg
FEE E IN IIE IE4 I I I I I I I I I syn B 1 181 I III I DE l' ! I I IM P III s'Il l ']y I I I F l I I I I I I I 't I I II III I II I_.. .__.J I

I I I I I I I I I III I I I I III i II * *' * * " ' - -I I I I ! I I ! I III I I ! ! '8 i I
47g

FiiI ' I I i I ''' I ! i - - L- - 4 . 4 . . . . . '.

!'| | | ! ! ! ! I t- H _ i ; ; ; : : : :
'

i

475 |, | | | | | f| f- h, h-d h t t* * * * * - .
, , , ,

-50 0 50 10 0 150 200 *

TIME AFTER INITI ATION (s)

Figure 29. Flow rate in intact loop). hot leg venauri(PT-P139-27-3) (Qualified

48

_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . - - . . - . . . ., _. . _ . - _ _ . . _ - - , _ . . - . . . _ -



____ . -___ ___-_

!

0.4 i ii i n i i i i

0.2
_, - -

LT-P004-0088
_

- :
',

'

k
s

0 ',
_

-
t,n

E 1*
-o.2 's

d '*

t> s - __

U 44 I
s

O
5 -0

-

, .

''

',
O 1~

J \
'-o.s ,

N
_, .-

-12
-Se o SO 100 150 200

TIME AFTER . INITI ATION (s)
Figure 30.1.6guld level in steem senerator secondary side, wide rense

(LT-P004-0088) (Qualified, data not density compensated).
,

tes= Ii i i i i i i i
'

ri LT-P139-007
~ l

1
tes

___ _ /
. _ _ _

_ _.-

t04-n
E
v

d tot
>
d
c 1
_

8
_

d 0.98

--

.ar

0.se
-er 1

-- !,-

t m
_

-Se 0 50 10 0 15 0 N.
,

TlWE AFTER INITI ATION (s)
'

Pigure 31. id level in pressuriser (LT-P130-007)
( lified for relative changes only).

;

49

.- _ .-



-_ ___.

!

I I

i

,

!
' I
i
t

no . ,
1

.

,. .. .

!, t.+ . ,

+ . . .. , . PdE-PC-001i + . .! . . ,

44$
^

t t t--

- i.''_n--
t-.{

- - - -

. -- * *
,

.

1 _1- . . ....
,

.

} _. _ th,_.p L if _ ,_} _ _ T{. _ . ,. }
. 4 . . .

, o .

I I I I _. E I
.. ' ~ f ~~

~

f f.Q. I[M
1 2 IEm I aI I II E E. I. I

g ( e* V IEm I _I I II II EE E El E i L __g . gg

i I E M. IMI ER _ EI EEa I m .Ma I I I _ _, ,_ , g _ . . _. .

W
; 2 e= - se is ee e e i mmi g 00 01M

~ ~~ ~ il
_ - ,

9

._9 _

*- e ismissie e WW W< ") 4SS e cusm eis i es eussesuramassessussinesses as
! m

m er es < e : , e s s apeasaus us er senes insens as .

' s a e i sei se re e p asies imSSN 1 Stey
IB S5 m. 188tiaMj g . . . d' - '

- i ss. t, e st g s. /. e'.is 39 se s'5 Mv, .rs i ci i

!' Q. 450 e, e e is eas,

, , .

i ei. e e ' ' ' e se
' -' ' 'd 3 aag ea. 4et6it*

4 S m3 e . Sea eSS 400E4

5 E4 s ee ASA t ha ham~

* 44g
1 WSM 858MetM Mm aus a i

! 2 M M 55 M M 8 M M m m e , se
W MtWWWM9 e a e ti. si E mh mme a sesseia e ae .

e W
.a . .

4

4 no - sa. .l.ta.g .e .e 3 3. e 4.a
1 . .e ' i. .'W -

.. . .g g ; ; m .

I I IM W I
.

- Li j - I I I I I III i rI l e BE I I EE EE I I

O I I I I I I III I I I E 35 Il [E I I I I 1 IE I
I4 I Y I I I 'E I! I I I i ! I I I I ' ,'I3b II I I I I I E Ii 1 1 i I i i I I E

I I I I I I I I I I I _ ___1 I I I "I
I I I I I I I I I I T I II I 4
I I I I I I I I I I I I I I 1 ,. _,

_9 .

j 430 ' | .'' ' ' ' ' ' ' ' ' ' ' ' '
.

-50 0 SO 10 0 15 0 200

TIME AFTER INITI ATION (s)
|

Figure 32. Differential pressure in intact loop)seross primarycoolant Pumps I and 2 (PdE-PC-001 (Qualified).
,

f

_p_+. + . . . _ . . . . . . AI a a . .

4 4 .

j
.._. . . - . . . . _ . . ,

__.__ .rj- ; PdE-PC-008
5

._._ _ .._ . 4__ - . i. 7 , i i i; .

A El I A I _I J l I I

.

w ] ; _%. 44; ; .

g -5
;

. . . . _ . _ . . . 4
4+ . . , . .

. . . . _ . .

m - I _

,.--4 .. 4 4 . 4 .
. .. + . . .

I . . _ _@
-Yj ,__.-.. . _ . . ~ .

4, . - t
, . . . . _

. + , t . + .g
_<.__ . .t . . . . . .

_. . - .._. -, -. + . . , . . .
'' ~15

_ _ _ _ - __ _ 4_A -. , . , . . . .

- . , - . . . . .+ t_.
. _ _ .- . - . - - . . . .
__.-_.._. - . _ .. ...L.. , . . . .

2 -20W 4 .

.t- !
6. . . . . .

g . _ _. .. . . - __
, ._i, __.. . . , . ;

4. . . . .

y __. ._ _ _ . . i. . . .,
. .

g
- . . . . . .

-25 ; , , , ,
L_a-

_,, _ _ , _ , . _ _ , , ,

O - - <
. - ., _ <.- . . + . . . .

. , , . . .. . _.. - , . - . + . . . ..

-30 - ; , , , , , , ,i I4 . + . . . .
_ _.--. _I _.

.._-, + -1 I.
. . . . . .
. + . . . .

-3S
-50 0 SO 10 0 ISO 200 .

,

TIME AFTER INITI ATION (s)
Figure 33. Differential pressure in intact loop across pressurizer

surge line (PdE- PC 008) (Qualified)

I
<

jso

i

i

_. _. _ -- _ _ . . _ . . _ . _ . . . . . _ _ _ _ _ . . _ _ . . _ . _ . _ _ _ _ - _ _ _ - _ _ _ _ _ _ . . . _ _ _ _



_ _ _ _ _ _ _ _- . .. . - _ _ __

* '
I- ii !, ! .t

' : : : :
"

} .$, ,. t .* PdT-P139-030. *
, , . .

O
1 EE I I I I I I I I ! I .

. _ _ _ - .

d, 11.| : .:.:.:.: : : L - - -
-- -

t : : : : : :
'

.

- -

t : : : : :*
m
a 17 4
:) , ; - ; ; .

. . .- g _ : :
-

w 172a _-
Q.

.

J 170
4
_

W

5 **
& -

w
40

5 H--44 I ! ! ! | T f l'|1|I| | l' M " | 1 ||" ""
I I I I I I I I I I I I I "1 " E E I EN I II I T I E I IIIY4 g i i 1 1 g i I I I I 1 i I I E i I I I I I I I RE 1

i ! | | ! I I i ! ! ! ! ! ! ! I' l + -f 1 3 ..' '

42 -|, | 1 | ! | | | | | ! ! | ? ! ! ! -! I !+t +

. . i i

-50 0 50 10 0 tSO 24

TlWE AFTER INITI ATION (s)

Figure 34. Differential p)ressure in intact loop seross reactor vessel(Pcfr-P139-030 (Qualified).*

|
* t$.3

_ _ _ .. ... -._. . 4- gi
-

i

i f PE-PC-001
*

., _ . . - 4 , .
15.2

_ . -_._.- _._ . . _ _ . _ _ _ , . _ . .

4, } . . . . . . . . .
__. .._ ---. _.._ _ I ,. . . . . . . . .

,
__.-- - - . . + . . . . . . . .

_

,
_.-.. t ;, . . . . . . . .

15.1
_.. _ _. . _ ._ ,1 _ . -

-1 4..A . . 4 ._,.

[
._ -

i . ...,

.dh
._

tt-

t * + + t -^
t t ? <0 , ,, i, t- *

is --

_"- t _ i_ t . . 4. _agm.t.g . -

- - - - . _
..

- - . . . __
--,-

- y: : :m _c: t:. :.
g ***

.__. _. . . . - ._J r- .4 . . . .
4 . . .g .. - . . . ..-

, ,
,

$: .; ; ; :vt -- . _ . - - ,^"'W 14.sE ..., . . 4 .

a. -- f .t,.t
"'

* * * * *
. . . . . .,

; . . ,,
. -. . . . .

* L''
6, . 6 . . . ._ "

. ._ . 4 . e . . . .
4 -. r , , , , , , , ,
' '

I-t- - + t * 4 t * + *y
* *

-

_I .+ 4 . . . . . .
' '

+. . . . . .

+-.--- ..-+ . . , . . .
. 4 . , . . . . .

14.5.

-50 0 S0 10 0 150 200

TIME AFTER INITI ATION (s)
Figure 35. Pressure in intact loop cold tea (PE PC 001) (Qualified).

51

.- . _. . _ __ . - - . _ , _ _ . - - . . - . . _ - . . - . _ _ . - _ . . - _ . _ _ _ - .



5.1 *
i , , ,

4 L. .. - . .._i_-.._ _ _,_ . __ . __;_.- PE-P o 004
-

,

__ _ _ _ ._1 _._ _

I5
. _ -

_ _ _ .
_.. _ _ .,_ ..._4__,__._, -- _4_ _ _- _ _ _ ., __4 ~_ , _ . . . _ _ . .

4
-

_. _ . .. . _ _ . . _.- _ ._, _ - _ .. __ , _.. . - .. .---
,._

.

_-.-,

_,,__4,._.. j
._. -_ ,_ .--_

y
._.

__ ,-..
. _ .

,

__._ .-..

._ y,
.- ._,.

4
_.. _ _ .------

,
_ _ _ _ ..

_.. _ . g._ _ __, _ _ __., . ._

,
_, , _.. . - .. . . .,- , _ - --n - _-..

#
-- - - - - - < -<-' - - --O

fa. u.3 - $___-- ---E ----

---g $ %
---

_ , _
_ _ . _p-

3 -,_. ___.-_---._ _ .---
-. ;m - - , ,

y .. _-.. __4 L, j ----
,,,

a M.7 4 . p g _,, 1 _
3 1 . I . - _4y . _ - _ . _ - , _ _ _ .,_-,,__ 4_ f_ 4

- -. -_;- -

t-- --
i

- M - -isw y ,,
. == .

.x 1

O _.-y.. _ _ .. _ _ .,- h .-
3 _--y__+--.._ -4_ -d --

1 -

. _ _ .-- 4__4_._3 - { g' _+ + : w_ y
4.__.+..+_+__._ + _ + _ _ + _ . -

u.S
_,-__,__

,

_4._ .._._4_ _4 } [ 4_, _ _ {._. j_ .._
_

__ t, f _4 j . _ .._ 9 _ , __ p . . . _ .. _ _ .,__

~~
I E I 3 I

e4.4
4

- m - i 1

q_. 9._.L__1
r

} } { "- +- - -
,

-50 0 50 100 15 0 200

TlWE AFTER INITI ATION (s)
Pigure 36. Pressure in pressurizer (PE-PC-004) (Qualified).

.

u.3 , , , ,, ; ,
,

*
I i-

. ____-_._. PE-PC-006 1
2

_ . . -

* ' ' i !'
u.7 .

.L .i .. j _.,

. _ .

-4-- 4. _. 4_ .-_ _ .
. _ _ . .. i _! __I r

! / - -t-t-t ,- -t

, ._ -, 4_. r, . 7.____Jg.__
,

u.s .

,,
__.__

.

I
a. i ._

. u - -
---

~~~"~-~i~'*~~~ ' * - '~~t --O , I
'' ~ ~ '~' ' ~ - ~

-- 4-
3 ,,= ,u7- U IT _Ly'- '

1
- ,. ..

, 1

v u.S r f
. _ _ . . . _ .

|

w
i amT-m _._

p .Jr=

ua -W
v1,y ane 1

t CW _

.e
.,_. 4. . __

m --> ar .a,
s - -t- -

M3 nu-
nJi'

,,_

F
M

ar
--

u.2 ,, y-
__

In a
*

1 R
t .sw

~-

u r iy ,,
-50 0 50 100 150 200

'

TIME AFTER INITI ATION (s)
Figure 37. Reference pressure in intact loop between steem generator

outlet and pump inlet (PE-PC-006) (Qualified).

|
|

|

$2 |
\
\

|

__. __ .-. . , _.



_ _ _ _ - _ _ _ - _ . - - _ _ _ _ _ . _ - . _ _ _ _ _ _

7.2
. . . . . . . . . . . . . 1

. . . . . . . .

PE-SGS-001. . . . . . . . *
. . . . . . . . . . . .

7
. . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . .
. . . . , . . , . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . _.

s.s .- . . .-.- . . . . .. . , . . ,. m.. . . . . . . . . . . . . . . . .
6 +- --. . . . . . . ., . . . . .

. . . . . . . . . .. . . . . .
^ s.s

vo . . . . . . . . . . . . . . . . . .

a. . . . . . . . . . . . . . . . . . .
. * * '* * * * * - - - * * * * - -2 . .-. . .. . . . . . . . . . . . . .

m s.4
. . ; . . . . . . . . . . . .

w . . + . . . . . . . . . . . .
6. . . .m . . . . . . . . . . . . .

., . . . . t3 4 . . . . . . . . . . . .

m s.2
m - .-

i ; . . , . . . . . . . . . . .. + +
. . - . ., . . . . . . . . . ., .

W . + . . . . . . . . . . . .

$. 4m - . . . . . . . . . . . . .,

a. a

. t . . .
.-.

-

:

t-4- . . . . . . . . . .
-

,, . . . . . . . . ..
!

. - . _ .
.

~

. . . . . . . . . .

i .. .
.

+- + , . . . . . . . . . . ..

S.s
_. A 4.v __. . . . . . . . . . . .-- ,+ _ - .i

Q-. .. !
t

. . . . . . . . . ...
..

-+ .. .. , . . . . . . . . .
.. . . . . . . . . . . . .. _ _ . - -

As
.- -... .. . . . . . . . . . .

,

. . . . . . . . . . .
... 2 . . . . . . . . .

4_ -- , - - + .- . . . . . . . .-+
S.4

-50 0 50 10 0 15 0 200

TIME AFTER INITI ATION (s)
Figure 38. Pressure in steam generator dome (PE SGS 001) (Qualified).

.

35.2. , , ,4 .. .
~ ~ ~ b t | : PE-1ST-001A

*

Z_T-- . _ _ .

_} }
.

_., -4 _ _ ._ _-. . , ,

tS.:
--. -... ..- -q-. - ..-} } ; 4 . . . . . . . ,

e . . . , . . . . , , -.
f m., m. . . . . . .

. -M F i

. _ __ . .__.. , ,

ts -

t, -- t - + +- - - * - + -- -n
^

4 pggE''
\

[ - --- . - - . --L-4^
. .

,., ,, _,,

f - -- ,
_.. _ _. 1, . .. _ !, | r' g - '. i_* :. |in

r
3 ___ _ . j . , .

|v 14.s ,
.

m ,
_ , t 1.i . . . ."'' 4w . . .anm --__._ __.._- m .--.--2 . . ' .

. , . . . .
a

" '

4

m 14 sm p a._ 4 -. . . . _.w _. _ .- __. -

= .4
+ 4 + . . . ..

'm ... . .. . .O.
.- . - _ -- --- y , . . . . - g

E m
4 . . . . . .

14.7 s , ,

_ __ _.-_ y ., . . . , . . .
4, -7 -. 7 - , . . . . . ..

4 . . 4 . . .-t .

,
.._-.-- . , 7. -. y _..

14.s a ,
, . _4 , .. .,

I..-t--.
,

. .. ..
__., ~.- _..__.

, ,
_ . . . . . .

_
-

__- - ;. . . . 4 . . . -
_ _

7
t t-9 v t. . . * -

14.S
-50 0 50 10 0 15 0 200*

TIME AFTER INITI ATION (s)
Figure 39. Pressure in reactor vessel Downcomer Stalk I

(PE-IST--001 A) (Qualified). |

|

53

1
|
-

w- -, - m y-, -.c . - - ---- v-a, . - -- y,-



1

1
1

15.2
7. -f__<,.1 _ {_ _4 i i i i<

.,
- - _ = _

'-~ '-'

_4 _-j_ ,.. PE-1UP-001A1 !
,

15.1
- - -,, ,,__.__4_.,, __ 4 . .._. _1. _. _ . 4 _ , -

4 t t- -. _ ..__.. . _ , _,,

.t _ < _ _ .__
*

15
, _ __,_

'
_.___. _ _ ,,_ ._ 9 .-, _ . .__4, _.p_-__- - < . _ . .

.--

| _ . ., _ _ _ .__,, _ . .-.__<, _ . .} ,-,_. _ __. 4 - -
--t--- .

3 y _.... -_. -,-..._ } -.,- g .

'n. 14.6 7
" -- '

..

d gg g '_._ .. . __ _

- - ' * <

.-- , ,
. -

3
-

.-.

y _-._ _7
-

._ _ ., .,_-, . _

W 14.7 - '

m _m-
O. , w

- __

a w
- #

14.6 w'
"'

.v
c .-_

E
- - -

1

* - "' !14.5 t M 1

1 I1 ,# i -t_u.
w I . _ .

' I14.4
-50 0 SO 10 0 15 0 200

TlWE AFTER INITI ATION (s)
Figure 40. Pressure in reactor vesel above upper end box of

Puel Assembly I (PE-lUP-001 AI) (Qualified).
.

7.2 .

i . _.t . i _ .1 _. 1. . 1. a ,

7
.. _ . PT-POO4-010A -

,. ..

.

-----
.__. p _.

. . ___ 4_._
, . . _

._-._ . _ _ .-_

S.8
, __

--
--

, 1
<__

' '
~

^ S.5

S ,Y f CZ5 ,,, j | +4 2:
i +--w ,

--

g r . _',' ! ._<. _ _

w ,
. - ..-,, y_.

W '
.. _ _ .

Ig
a 6 |

-

r
_. ._

,
,--.-_< .-

I

,I --

'SS ,
>j

5.4
- _-

-50 0 SO 10 0 15 0 200 ,

TIME AFTER INITI ATION (s)
Pigure 41. Pressure in steam menerator secondary side 10-inch outlet

(PT-P004-010A) (Qua'lified).

54

__



;

' ! ' ' I I I
_ _ . , . d _. __.. _ _ ,, _ _ ,._ _.._ f _1 d _

._

'

#i.
.

I { PT-P004-085
.+ T T

- T -

. g _, _ . ._ } } } '}
- ,

, ,,

. ,, ,
,

k -

f f- t fe t
_.-_ < _ 4 L a-

L A_ i i

__ .t __ _-,_ i i ,,_ Y _ __

i i

1O yg t,
-

\ _,._ _,,_.,_._._,

_{+ ,,.
!v ,

y _ _- . _ . ,. _ _ . . _ . _, _,, _ _ .h. _ . . _ -.,, _ .
,_, . . ..

._ _1._ <-__.

, _ +

\E _... _4 .. _ . .,_.._,_-4 .. ,_. _ _ .

D
w -

}
.-. . - , --,f_-_.. - . .. _ ..-_ .. _,. . _ . ., - . < _ - -.

m ts
-

,_ , . f .4 . _ . .. _ . _ 4 _. .
\y _ . .. .

_ ,, _ _ . .__. _ _ ,. . _ . _ _ .. \
.. d__ _

lQ. . _ . _ .. _ _ -, _ _ ,,_ .

_ J. _._, _ . ,_ ._ ..
\ '

-
,_

! \ _. _ _ .

\'
g4 A! _,

,_ h._ \
1

_ .-_ _ L. .,,__, ._. _ . . , _ _ .
\i .. _ ___. . _ -.__ _-,_. ! 1

t,
. . f ._._,. { __ , 9.__7

_ . _ ,_-, -,___ ..

.

-50 0 50 10 0 150 200 1
'

TIME AFTER INITI ATION (s)
Pigure 42. Pressure in secondary coolant system condenser 12-inch inlet

(M-P004-085) (Qualified).*

l
.

' 'S ' i i ! i ! i i

J "- - '-'_ PT-P139-003 : i
_.

r
-_- _.. _ _

p

j ---.. - .f . ,_

,r .y ..--
1

"' ! | aw
9 ,,[ - _ _ -. ._ 4 . __ K

..._y, ,

b __ v 7 yd

d u.s '' ~ 7
-

,
_ . -, . ,-

ac .s
-,_. _ . ____ . _ ,, _ . _ ,._

'm u.7m r
w e
E .7
G- r |

M.8 [ '

J
E

A "

#M.S
. . I

1 J'
i /
k-E
l'M.4,

-50 0 50 10 0 "W 200

TIME AFTER INITI ATION (s)
! Pisure 43. Pressure in intact loop hot les venturi on left side looking

toward steam generator (PT-P139-003) (Qualified).
I

l

i

|
55

|
|

l

- - .



*
<. . . . . . .. . . . .

. . . . . . .. . . . .

PT-P139-005. . . . . . .. . . . .
. . . . . .7 . . . . .

.. . . . . -. . . . . . . . . . . . . .

.-

... . .. . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . .
. . . . .. . . . . . . . . . . . . .

14.s .

4 . . . . 4 .. . . . . . . . . . . . .m,. . . . - . - .. . . . . . . . . . . .- -

n . . . . r .. . . . . . . . . . -. s
o , . . . . _ . - ,. . . . . . . . . . . i . .

u.s , a
,_. , 4 - -.;.... . . . . . . . . . . ..

. + + _ - . + - -
~ ~

. ~ ..
,

. . . . . . . . . . . ..y

w , . . . 4 .., . . . . . , .
_4 . . ... . ,_ . . . . . .

. . . ..
g 14.7 g. .. . .i.4 . . ,.., . . . . .o . . . . ..

.-- . . . . . . . ... . . . ., . . ..
.. . . . . . . . . . . . . . . ..m

..-__+w..--_.. - _ . . . _. _ .
. .- . . . . . . ..4_...__w 14.soc . . . ; ~. 1.. . _ . . . . . . ..a. 4 . . . . 4 . . _. . . . . . . . ..

. _ T . . .- . . _
. . . . _.. . .. . . . . . . . . . ..

- . . . .

14.5
,

. . . . , . . . . . . . . . ..

.-- . . . s . . . _ . . . . . . . . . ..

.__ . . ._. .. ... _ . - _ .. . . . . . . . . . . . . ..
- . . . . . . . ._ . . . . . . . . . . ..

2- - . - - - - + - .,-_.-.s . . .. . . . . .. -, . ..* . 1 .Iy,4
- - - + -- .

t il+ .- ' 5 . . . . . . ., . - . .
-4 . . . 4 .E . - . .. . . . . . . . . ..

} . . - - - . ...-4_.. -_ ,_ 4_ - 4 . _ _ , _ _ . _ . . . . . . .- 5... . . _ . .
F - + - . . .. + . . . . , . . ,.

14.3
-

- + 4 4 . ,--,
-

-SO 0 SO 40 15 0 200

TIME AFTER INITI ATION (s)
Pigure 44. Pressure in p(ressurizer 1.88 m above pressurizer bottom(vapor space) PT P139 005) (Qualified).

.

M1 -

i ,1 . ,_

1
~ "

.d._1_* I._
.t. . , i .

-"- t-
- !. ! . I * . TE-P139-029.

S.0 - - t. i t t -t 4 . . ' TE-PC-004
_+

. . _. un .
_ + . _ , , ,. . . . . . . . . ..- _-

n- .-.. i . . . . . . . . __ ,x 4_. _ . 4_ . ;
u .. _ ._ ,t _ i_.-

; ... .

SSo-----.;-
v :

,
-, _ _ ..

+___4_'a_'
_ _ _ _

--A e- g__.. _t..;-
-w

..

3
_,

. _ . . -

- r ..,- ,a _ .
9-r

9. ,

,
, p.

- .k
g4 -'-

.
_

y 1 .
g SSa _,,_

,,
,_ , .A,

,,
.

p,,,,go. ,

.

~ _ . . . . _ .
3 _ . .._ .-,, _

----
,
_,. , ..a l / -

4. _. 4 . .; _ _ _ .w _._..

s ,s --
__

r 33, j y 3 -_ s_._.w
.. . .

a . . r' J '' . {- :j t -

:- : | ;-5 n . ,

a gy .. . = ' x
O " ' ' '" ' E'

} .- 4 .

. - 4 - +. - j4; . . ..O d
O ""' - - - -.---+--+.4 -

. _ .9 . ._ a. -._ _1 - ._ .Jr
<-. j 4. . . ..i . .. __ ; -4, _. _ a. _ . 4..__..., , , -

__
_ , -- _

,

' '-'i ! _.,_...4__. _-4 .. . p _.
,-

f A3
.. , _ - - ' - - *

t.
* * . +
. ._ j . .._,---.__4. , . - , t , 4j - . . .. - - . +.

554
-SO O SO 10 0 150 200 *

TIME AFTER INITI ATION (s)
Pisure 45. Ccolant temperature in intact loop cold leg at bottom of EXT

Rake I and u stream of D1T flante (TE PC 004 and(TE-P139-029)p(Qualified. TE Pl39 629 is a process instrument
with slow response time).

| 56

__ _ _ _ _ _ _ . _ _ _ _ _ _ __



l
!

!

I
su I

: : i : : : : i : :
''''***** !

stS.s
_ ; ; ; -h_ ! ! : : : : TE-P139-019

_ !,

: ; t11t ! :* *' * : ;.;
U rit t: } *;iM';;;

; ; ! *
: : : : :

stS.s
,: rt't ! : i: : ; i g:

.

- . | "

'

! ::E, ._ , . . .. _ . .___ ._). . { - j_ t: t t : ; g_.. : ;.,

w - -
- t i i : : : : : a'"- i :-

6 ::
,

: : !s . _ i_ r.-
'

_ t::: : : t : : ; ; ;;__.

. -__
__,f ,O

m , , ,
_. _f___ {._T. . .' I _ |- i | | * *

3..
. . . . .

g 2-'Z h.:~: $2'"~~"- "--"; OT: _ [_;; I! : :{ ',{ *p
F t* *

! : : :w _-. _ t. _ '
_ , _ .. ,_. -. ..._r: ..

* su.s
_, . _ . . ., _ . ._ _.

_.. . _ _ _ _ ..._ t. . _ .]~i
- *

|.._ . 4 i. ,r__ .. . . . . . .
* !c . _ . ,, _1 _. ,,_ ~~:. . < , _ . ..- , _ i {*!_

3 .

~ t _p. .g
4

- ;- { t{ i : !^ : | !._:7~' 4_ ''
. _ _m_

-_._ . .-_.. _ _ .-. _ . ., _ _ _ p. ; : ! ;,

,
_ __.__

__ _-.-,_. .4_.. . .p.. ; , . , .

. _.
_-m__,,

-.. _4..4, ._,r_. , , 7_.___ { .-.j ' f. -_' .. _ _ . .: g ;.,

, , 7
-'- _ . . ' . j ' -+ -._

-_ . . - ., .

.-'~-+-~!.-~.-_!~._.
--. _-,_, _ _ ,._.. _ . . 3-

.- -

r
.-

su
_

-S0 0 50 10 0 150 200

TIME AFTER INITI ATION (s)
Figure 48. Pluid temperature in p)ressurizer vapor space(TE-P139-019) (Qualified .

.

su - , ,, ,
_. _.- 4 1

,.

I I
^ .'

TE-P139-020-. 1 I
-. . .- , , . . ,

fg.-||
.- . 4 i. . ; .

s,o
' 'm _ ._ | _. , , . .

b
t

| |

! 1 . . . , c-. 1 ..w
g ,, , i r : te; , n..

,,r | | ; i ti -t_.i ..

i

4 -..

g __ |I .__-._,

{ {
_ j i.

t. i II I
_ _..u.-.,

2 I I
_ }. ; ,;

,I t,
-

-I J- d 1w
r its.S

,

o_ I 1 8
'

. ' .
*

3 _]| -_.. _ _ ._ ._ y . _. _ - _ _ . - ___.

_ ; .

g _ _ . .- .

. } .. .- - . . _s's .

I I _.. . _ . _m_ ., _ . _

i
I I

_ - .t 1.. . .
.

.

. . _ . . ._-.._.. . _ .._ _ . - ._

} . .

s12.5 .
-50 4 50 10 0 150 200.

TIME AFTER INITI ATION (s)
Figure 47. Pluid temperature in p)ressurizer liquid space(TE-P139-020) (Qualified .

57

- _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - . - _ - - - _ _ - _ _ . _ - - _ _ . _ _ . _-. . .. . .. .-



-- ___

|
i

I- . +. . .- . . .. . . . . .

* * *-~ * Z* : : : TE-P139-32-1* * *

. . . . *
. - _, . _, ,

. . . . . . , . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . .
9. - .

. . . . . .n e. . . . . . . . . . . . .g - . . . . . .

V SM . .- j_.4 . e. . . . . . . . . . . . . . . .

. . . . . . . . . . . .. _ . . . . . ,
-+-..+- .. . . .. . . . . . . . . . . . .

*

. t e 4 . . . . - . . . . . . . . . . . .

- --4 4 . . .. 4 . . . . . . . . . . .

. . . .. . . . . . . ...._<,. ,. . . . ._3_.
-4 . . . . < _ . . . . . . . . . . . .

-, ,- . , , . . < _ . . . . . . . . . . . . .

w $64 .

. i 4 4 . . . . . .
- , 4 ,_ f.-- . . . . .p - - + _ _ ,

. . . - + . . . . . . . . . . .

o _..,_;_._w. ._ _4 ... , ._.4.. ; . . . . . . . . .

t4
' '

3 M2
' + + t t -t t * + + + + -* +-- - . -- ,

4 4
'

w
- < l + 4 4 t t + .a , . . .. 1
__... . _ . _.. _. a .__4

. , . _ - . ._. 4 3. 4_ _ ... . . . g_._r-. . - . .__p,..._
-<- .-{ t 9 -9-

- -- '

f
-'-

pt . . .

t-----t FT s __

See 1 .
1 - - . - .g_.___ - ^

--

. __

'-

_4___, _ . .. .

.__. ._. - _4
__ - ..+. -. _ w. .

j t. *

-50 0 50 10 0 15 0 200

TlWE AFTER INITI ATION (s)
Figure 48. Pluid temperature in intact loop hot leg (TE-P130-32-1)

(Qualified, process instrument, slow response time). .

|

$72 , *

!!!!.!!!!
, _ _ , _, .,_ t ; j i , i ,, i i i I i i

ZC] TE-SG-001
_

S70
____- - _ i _ .. .- + , . .

- - --
- - -

.'
- 4 . g . t .

,
__-__,_. _4 - . . . . .

A : Ii i 1 1 1 I I s
'~ ' ~ I f f ' * *

M I I I I I I I I E
~ ~ ' * * *

V I I I i 1
,I ,I ,I ,I --t t t

*- - - - " '
; gg y

I I I I I I I I E

'~ [[|
~

{ [
*

_ ,, _ . _ ..

I I I I I I I I E
I I I I I I I I 1

__ . _ , . 4-.. ,. _ _ _ .. _ _ < .

( I I I I I I I E
. _ , _ _ _. _ .

g I I I I I I I E _._-,. _ , . _ . _ < , _ < _. . ,_f_4
=

4' ,

M4!, !, ! ! !, ! I _. _ .

_-<.4,
_ . ,

& ., , , ,

y
. _< . _ . . - --- - . _

}..
., , , , , , ,

- , 4 - -.

.__< _ ..

g , , , 9
. .

I I i 1 1 I I
o i i i i i i i

- - -- -+ -

I *
== I I I I I I I ~*
3 I I I I I I I ,_ _ ,_ _ .,_| ~_(
J I I I I I I I -

. T

|
6 ,_._ ____. J . __ . __ . _ . <__ _

,
_____ _ .__.__

1 -___-

E
$58 .

I I I I I I I ,_ 1 I p
I I I I I I I I I
; ; ; ; ; ; ; _._ . _ _._q. 4 g
' -

-so o so ioo iso 2o0

TIME AFTER INITI ATION (s)
Figure 49. Pluid temperature in intact loop steam generator primary side

inlet plenum (TE-SG-001) (Quellfied).

58

- . _ _ _ _ _ _ _ _ _ __ _ -



- _ _ _ _ _ _ _ .-. _ -. . - _ _ - _ - _ _ - -_-__ ____ - _____

- Set . ; a
.+_.$

_1

- -

;p,_ 4 + . + p_ -
- -

i i iI 1

,

_p....| t_.., __ e ,_ ;., _.,. ,. -

- t- - + } - TE-SG-002 ]p.| , --.-t+ + - - -+
! I I ! I . .

'
I

'

i 1 1

.__.<,__.,.__d_'_
i i I i . i I I i 1 1 I1 1 i

_.9__
_

I I I I
_ . . 4. .

~' I I I I i i I i | I I E I I I
4

.

' '

[ SH ! ! 4 ZZ.

6N1

_ _ . _ .- . . _ , , . . _

I I I
'

.
>= I I I _ _ , ,

I

I

4 ''
QC |
W 557
h -

I W T~~ k ~
l >=
! 554
| O h,_-i_

D
. I I I 4

,. _ _ .,_ 4-J 333
__ __4 _.,_j j

-
6

~f -+j |--

1 , 1
-

1 i
II I8 il I I II I ' I I I I I I I I I I I I I I
I' l I I I I I I I I I I I I i I I I I i ,,_ I *

i

I i I I I I I I I I I I I I I I I I I I ,i.,._.4__ l

I I I I I I I I I I I I I I I I i I I I *
i

)

553
-50 0 50 10 0 150 200

TIME AFTER INITI ATION (s)
Pigure 50. Pluid temperature in intact loop steam generator primary side

outlet plenum (TE-SG-002) (Qualified).,
,

,

|

M5.

-.__ .._ { & ji i.,
,

!. TE-SG-003 -

; ,
. - _ .. .

p_ ._.___4. } - - . -t t t * ** t* i

MO

m _ . t . . . - 5- i .
. . ,. .

: |; ; ; . w} t. . . . .

3 | -_4._._;__ . _ v . ; . . y __ -p.

- --t t t i i t ttp i ;w sss
g ... _ _ __ . . . .j { 4 ; ; '

.

. _g ,. (' ;
.. . . . .,_

- p t t * * -< , ,
,a: - -

, +- + + + + - + - <' ' . ;' . .w 550-. / u_ t .4_a. :
} . . _ ., _ _ ._ _ _ ..-[,i i 4 {

; !. . . .

t.>

l. ir ._
.. _ _ _ .._ -[- j { i ;... .. .

e, us _. ,i , t_
; .

t. . . .

3- ; 7
-. . + . . .a

,f .- . _ _ _ _ . , . .6 . . .

f-d - -i f- . -y- -;.1>
. _

u0 , --, , .

j .t- -+- -*--f.- - -t + ..
__

_ __ . . . ; . . . . . .
. - . - - + - -.,_.a; .

S35
'

I*t t*-----

t
~

*

-50 0 50 10 0 150 200*

TIME AFTER INITI ATION (s)

Figure St. Pluid teg) rature in steam generator secondary side downcomer(TE-SG- (Qualified)
|
|

|
.

59

.

I

, - _ - - _ _ - - . _ . . _ . _ . . - . _ - _ , - _ _ , . , _ . . , _ . . . , , - _ . . . . . . , . . . . . _ . _ , . - - . , , . _ _ - - . _ , _ . _ , . , _ . _ . - _ . . _ - _ . . _ . . -



- _ _ _ . _ _ _

|
1

I.

|
'

I I I i 1 I I i i i i i ! I I I i

, . , , . f . . . f_.-,-. .__ _. I_ . .t _ _

j h. 9 -{._f_] ._y_{._{_ .p_.f__f_. .'+
, ,

....j.__{-j | | {.__{ }_f_ _j._._. -_- { -f | | { | | j ._- .

j g _,___4... . I I I I I I I I I I I I I I I I I I j
I I I I I I Ie I sv I I I I I I I I I i 1

I I I I I I I I I I I I I I I I I I II I I eg
W F---

: D
___r
-__ ,4

{ g $33< _ __

. w __

i a, _ _

2
w _._

t >- SS7 -- i i i i
e Z [ --{- -H
k 7~ i 1 I _.-

8 m| | i , ,
O

.
U ---t

#
I

'
SSS

4 __-
|

_1 _, , , 7__ _q_ -- - - p-
; a v ii7 I I I i1 1 1 1 1 1 I I I I i i

i 554 !'''''' | !' ' ' ' ' ' ' ' ' ' ' I

1 -50 0 50 10 0 150 200
l TIME AFTER INITI ATION (s)

Figure 52. Coolant temperature in reactor vessel at lower end box of
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' Pigure 78. Pressure in reactor vessel above upper end box of
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APPENDlX A

DATA CONSISTENCY CHECKS

The following discussion describes several A series of tests was conducted at various*

techniques used to perform consistency checks on temperatures, pressures, and flow rates prior to
the data presented in this report. The purpose of the experiment initiation. These tests included
these checks is to establish data integrity and to static pressure, steady state flow, zero flow, pump*

evaluate the performance of a given transducer. coastdown, and isothermal tests. Using the data

Tests were performed on data before, durirg, and from these tests, the following checks were
after the experiment. The tests conducted during performed.
and after the experiment were similar to those
conducted on preexperiment data, so only the
procedure for the preexperiment tests is given.

1. ABSOLUTE PRESSURE DATA

During the approach to initial conditions, a The steam generator pressure transducer was
series of static pressure tests was p:rformed. After checked against the pressure obtained from
each test, the absolute pressure measurements the steam tables using the steam generator
were compared with two reference pressures temperature.
(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.

.

2. FLOW DATA

Measurements of fluid flow included pump primarily to check the zero offset. Turbine and
speed, differential pressure, venturi, turbines, and drag-disc measurements were also analyzed to
drag discs. The measurements were analyzed check slope coefficient (gain) changes.

2.1 Pump Speed Data

The reference measurement for all intact loop Pump run voltages and currents were evaluated

flow measurements was primary coolant pump prior to the experiment by calculating the pump

speed, because it is the most accurate and stable of electrical horsepower input, the pump water
the flow measurements. The pump speed measure. power, and finally the combined pump efficiency.

ment was adjusted using a square wave generator These calculated efficiencies were then compared

to calibrate the digital to analog conversion. with previously recorded efficiencies determined
during pump requalification tests.

During heatup, the zero reading was checked at
every zero flow point, and during flow tests, the 2.2 Differential Pressure Data*

pump speed was checked against pump frequency.
Pump speed measurements were checked for
consistency by comparison with pump speed as Zero offsets were determined from flow data,'

calculated from the primary system motor static pressure tests, and temperature sensitivity

generator frequencies. Prior to the experiment, data derived during the heatup. Steady state flow

the pump speed was further checked by reviewing conditions for the primary coolant system (PCS)

the agreement with previous LOFT experiments. were then established, and selected PCS pressure
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drops were compared with predicted values. At compared to the differential pressure measured
various flow conditions, intact loop flow across the pumps, the steam generator, and the
resistance coefficients were calculated and verified reactor vessel.
to remain essentially constant and to agree with
previously tabulated data. Further consistency In addition, the computed fluid velocity and the
checks were performed on the intact loop differen- momentum flux were compared to the output of
tial pressure measurements by plotting the square the turbines and drag discs in the reactor vessel. i

root of the differential pressure against_ pump
speed using data from the pump frequency tests. 2.4 Drag-Disc Turbine (DTT) -

The results of the curve fits performed on those Dataplots were then used to confirm zero offsets. Both
prior to and during the experiment, differential
pressure measurements were compi ed with the Data from the reacter vessel drag discs were
differential pressure computed b) subtracting compared with values calculated from venturi
appropriate absolute pressure measurements. mass flow, assuming the full flow area. Slope
Finally, pressure closure was calcula.ed for the coefficients were calculated and the effect of
PCS intact loop. temperature on the calibration coefficients was

determined.

2.3 Venturi Data After the slope coefficients had been ven.fied,
..

the data for a given transducer were plotted
Consistency checks were performed by compar- against pump speed and a least squares fit

ing the venturi mass flow rate with venturi mass performed. The zero offset from this curve fit was
flow rates from previous LOFT experiments (with used to modify the zero offset of the transducers.
the same loop resistance) and to each other. A
comparison of the venturi with the pump speed As an independent check, the turbine flowmeter

*

consisted of performing a least squares fit of the and drag-disc data were used to calculate fluid
ve.. turi data versus the pump data (derived from density These values were then compared to the
the pump speed frequency test). The results were known density prior to the experiment. This

,

used to correct any zero offset in the venturi. The analysis was performed on all the turbine
corrected venturi data were then used to calculate flowmeter and drag disc measurements in the
the average fluid velocity and momentum flux of reactor vessel with the exception of those that
the intact loop. The computed velocity was failed.

3. GAMMA DENSITOMETER DATA

To evaluate the PCS average fluid densities, spectra, count rate data, and live-time data on the
calculations were performed using the gamma densitometer systera display console during and
densitometers. The densitometers were checked immediately before the experiment.
for normal operation by recording and observing

4. LEVEL MEASUREMENT DATA

Liquid level measurements for the pressurizer evaluated. Both liquid levels were reviewed by
and the steam generator secondary side were redundant level measureme1ts.

.

5. THERMOCOUPLE DATA
.

Temperature measurements were analyzed by reference where they existed. Temperature
comparing them with other temperature data measurements outside the PCS were compared
obtained during the isothermal tests. Resistance with a known temperature in the same area.
temperature measurements were used for
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APPENDlX B

EXPERIMENT L6-5 INSTRUMENTATION LIST

Table B-1 contains a list of all the instruments relative to the usability of the data. No entry*

in the Loss-of-Fluid Test (LOFT) system that were under the " Comments" column means that the
available to be used for Experiment L6-5. instrument was recorded, but the data were not
Included in Table B-1 are the instrument location, reviewed or presented. No entry under the " Initial*

range, initial condition uncertainty, uncertainty at Condition Uncertainty" columa means that the
specific readings, and recording frequency. The instrument was recorded only on the plant log and
" Comments" column contains information surveillance system.

,
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TABLE B-1. EXPERIMENT L6-5 INSTRUMENTATION LIST

Initial After Experiment initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty

De t ec tor Loc a t ion Range Frequencre (1) Re ad ing (1) Comments

VALVE OPENING

Intact Loop

CV-P004-008 Main feedwater control O to 100% 1 Hz 3.2% 0% 3.0% Qualified to 200 s.
valve. 25% 3.13%

50% 3.47%
1001 4.61%

CV-P004-010 Main steam control O to 100% 1 Hz 3.9% 0% 3.0% Qualified.
valve. 25% 3.13%

50% 3.47%oo
oo 100% 4.61%

CV-P004-090 Main steam bypass 0 to 100% 1 Hz -- 0% 3.0%
valve. 25% 3.13%

50% 3.47%
100% 4.61%

CV-P004-091 Main feedwater bypass 0 to 100% 1 Hz 3.0% 0% 3.0%
valve. 25% 3.13%

50% 3.47%
100% 4.61%

Broken Loop

CV-P138-001 Broken loop cold leg 0 to 100% 1 Hz 3.0% 0% 3.0%
between break plane 25% 3.13%
and suppression tank. 50% 3.47%

100% 4.61%

CV-P138-015 Quick-opening blowdown 0 to 100% 1 Hz 3.0% 0% 3.0%
valve (QOBV) in hot 25% 3.13%
leg. 50% 3.47%

100 4.61%

. . . . . .
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TABLE B-1. (contin'ed)

Initial After Experiment initiation

Variable. ConJition
System, and Measurement Recording Uncertainty Uncettainty

a (1) Reading (1) CommenteDe t ec tor Location Range Frequency

VALVE OPENING
(cont inued )

Broken Loop
( con t i nued )

CV-P138-070A Blowdown system 0 to 100% 1 Ha 4.61% 0% 3.0%
bypass valve. 25% 3.13%

50% 3.47%
100% 4.61%

CV-P138-071A Blowdown system 0 to 100% 1 Hz 4.61% 0% ?.0%
bypass valve. 25% 3.13%

50% 3.47%
100% 4.61%

CV-P138-123 1.3-L/s spray header 0 to 100% 1 Hz 3.0% 01 3.0%
control valve. 25% 3.13%

oo 50% 3.47%
43 100% 4.61%

CV-P138-124 3.8-L/s spray header 0 to 100% 1 Hz 3.0% 0% 3.0%
control valve. 25% 3.13%

50% 3.47%
100% 4.61%

CV-P138-125 13.9-L/s spray header 0 to 100% 1 Hz 3.05% 0% 3.0%
control valve. 25% 3.13%

50% 3.47%
100% 4.61%

CHORDAL DENSITY

Broken Loop

3 3DE-BL-001A Broken loop cold leg at 0 to 1.0 Mg/m 10 Ha -- -- 0.072 Mg/m
drag disc turbine trans-
ducce (DTT) flange.
Beam A is 140 21 min
from Beam B [CW looking
toward reactor vessel

(RV)] .

3 3DE-BL-0018 Broken loop cold leg 0 to 1.0 Mg/m 10 Hz -- -- 0.072 Mg/m
at DTT flange. Beam 8
through centerline of
pipe 450 from vertical
(CCW looking toward RV).



TABLE B-1. (continued)

Initial After Experiment initiation

Variable, Condition
System, and Me a surement Rec ord ir.g Uncertainty Uncertainty

a (1) Rea? ing
,

(1) Commente
Detector Loc a t ion Range Frequency

CHORDAL DENSITY
(continued )

Broken Loop

( con t inued )

3 3
DE-BL-001C Broken loop cold leg 0 to 1.0 Mg/m 10 Hz -- -- 0.116 Mg/m

at DTT flange. Beam C
is 220 7 min from
Beam B (CCW looking
toward RV).

33 10 Hz - -- 0.068 Mg/mDE-BL-002A Broken loor hot leg 0 to 1.0 Mg/m
at DTT flange. Beam A
is 140 21 mir. f rom
Beam (CCW looking toward
RV).

3DE-BL-0025 Broken loop hot leg 0 to 1.0 Mg/m 10 Hz - -- Not available.
at DTT flange. Beam B
through centerline of
pipe 450 from vertical
(CW looking toward RV).

3
DE-BL-002C Broken loop hot leg 0 to 1.0 Mg/m 10 Hz - -- Not available. Not installed.

at DTT flange. Beam C
is 220 7 min from
Beam B (CW looking
toward RV).

Intact Loop

3
DE-PC-001 A Intact loop cold leg at 0 to 1.0 Mg/m 10 Hz -- -- Not available.

DTT flange. Beam A is
140 21 min from Beam B
(CW looking away from
RV).

3 3
DE-PC-0015 Intact loop cold leg 0 to 1.0 Mg/m 10 Hz -- -- 0.072 Mg/m

at DTT flange. Beam 5
through centerline of
pipe 450 from vertical
(CCW looking away from
RV).

. . . , ,-
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TABIE B-1. (continued).

Initial Af ter Experiment Initiation
Variable, Condition
System, and Measurement Rec ord ing Uncertainty Uncertainty

Det e c to: Location Ra,ge Frequeneya (1) Reeding (1) Consents

CHORDAL DENSITY
(cont inued)

Int ac t Loop

(con t i nued )

3 10 Hz -- -- Not available,DE-PC-001C Intact loop cold leg 0 to 1.0 Mg/m
at DTT flange. Beam C
is 220 7 min from
Beam B (CCW looking
away from RV).

3DE-PC-002A Intact loop hot leg 0 to 1.0 Mg/m to hz -- -- Not available,
at DTT flange. Beam A
is 140 21 min from
Beam B (CW looking

$3 away from RV).

3DE-PC-002B Intact loop het leg 0 to 1.0 Mg/m 10 Hz -- -- Not available.
at DTT flange. Beam B
through centerline of
pipe 450 from vertical
(CCW looking away f rom
RV).

DE-PC-002C Intact loop hot leg 0 to 1.0 Mg/m3 10 Hz -- -- Ett available.
at DTT flange. Beam C
is 220 7 min from
Beam B (CCW looking
away from RV).

DE-PC-0034 Intact loop below steam 0 to 1.0 Mg/m3 1 Ha -- -- Not available.
generator (SG) at DTT
flange. Beam C in 140
21 min from Beam B (CCW
looking away f rom RV).

3 1 Hz -- -- Not available,DE-PC-0035 Intact loop below SC 0 to 1.0 Mg/m
at DTT flange. Beam B
through centerline
of pipe 450 from
vertical (CW looking
away from RV).



TABLE B-1. (continued)

Initial After Experiment Initiation

Vari 4ble, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency (1) Reading (1) Counsen t sa

CHORDAL DENSITY
(continued)

Intact Loop

(continued)

DE-PC-003C Intact loop below SC 0 to 1.0 Mg/m3 1 Ha - - Not available.

at DTT flange. Beam C
is 220 7 min from
Beam B (CW looking
away from RV).

FUEL ASSEMBLY
DISPIACEMENT

Assembly 5

N Assembly 5.
~+12.7 aus 100 Ha 0.3 aus 0 aus 0.3 aus*e DIE-5UP-001 At top center of Fuel

6.35 aus 0.33 mm
12.7 mm 0.39 aus

DIE-5CP-002 At top center of Fuel +12.7 aus 100 Ha 0.3 ars 0 aus 0.3 aus
Assembly 5. 6.35 uun 0.33 mm

12.7 c:a 0.39 aus

FLUID VELOCITY

Intact Loop

FE-PC-002A Hot leg DTT flange 0.6 to 15.0 m/s 1 Hz 0.18 m/s 1 m/s 0.16 m/sd Not installed.
at bottom of pipe. 8 m/s 0.48 m/s

15 m/s 0.86 m/s

FE-1 C--v)2B Hot leg DTT flange 0.6 to 15.0 m/s 1 Ha 0.16 m/s 1 m/s 0.16 m/s Not installed,

at middis of pipe. 8 m/s 0.48 m/s
15 m/s 0.86 m/s

FE-PC-002C Hot leg DTT flange 0.6 to 15.0 m/s 1 Ha 0.20 m/s 1 m/s 0.16 m/s Not instal'ed,

at top of pipe. 8 m/s 0.48 m/s
15 m/s 0.86 m/s

Reactor Vessel

FE-5UP-001 Above upper end box of 0.5 to 10.0 m/s 1 Ha 0.23 m/s 1 m/s 0.06 m/s Qualified to 200 s.
Fuel Assembly 5. 5 m/s 0.28 m/s

10 m/s 0.56 m/s

, . * , o.
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TABL*; B-1. (continued)

Initial Af ter Experiment Initiation
variable, Condition

System, and Measurement Recording Uncertainty Uncertainty
Detector Locstion Range Frequency (1) Reading (1) Commentsa

FLOW RATE

Blowdown Sup-
pression Tank
Spr.y System

FE-P138-138 Blowdown suppression 0 to 6.3 L/s 1 Hz 0.07 L/s O L/s 0.06 L/s
tank (BST) spray flow 4 L/s 0.23 L/s
rate in the 3.79-L/s 6 L/s 0.35 L/s
header.

FE-P138-139 BST spray flow rate o to 25.2 L/s 1 Hz 0.26 L/s O L/s 0.25 L/a
f rom 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 Ha 0.26 L/s O L/s 0.19 L/s
13.9-L/s header . 10 L/s 0.60 L/s

18.9 L/s 1.08 L/s

yn FE-P138-153 BST spray flow rate in 0 tn 9.5 L/s 1 Hz 0.10 L/s O L/s 0.10 L/s
ud the spray pump recircu- 5 L/s 0.30 L/s

lation line. 9.5 L/s 0.54 L/s

Intact Loop

FT-P004-012 Inlet to air-cooled 0 to 40 kg/s 1 Ha 0.8 kg/s -- 9.8 kg/s Qualified, magnitude
condenser intet header. uncertain after scram.

FT-P004-072A Main feedwater pump 0 to 25 kPa 10 Hz O.17 kPa -- 0.17 kPa Qualified.
discharge flow.

FT-P004-72-2 Flow out of main feed- O to 40 kg/s 1 Hz 0.8 kg/s -- 0.8 kg/s
water pump.

Emergency Core
Cooling Jystem

.

FT-F120-36-1 Accumulator A in 6-in. O to 126.2 L/s 1 Hz 3.5 L/s -- 3.5 L/s
line downstream of
orifice.

FT-P120-36-5 Accumulator A in 6-in. O to 37.9 L/s 1 Hs 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 Hs -- -- 2.5 L/s
system (LPIS) Pump A in
4-in. line between heat
exchanger and orifice.



- . - .

TABLE B-1. (continued)

Initial Af ter Experiment Initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector ! Location Range Frequency (+) Reading (*) Cosamen t sa

!
Flow mATg

(continued)

Emergency Core
Cooling System
(continued)

FT-P128-085 Ctarging pump ACd-48 0 to 1.89 L/s 1 Hs 0.02 L/s - 0.02 L/s Qualified.
discharge.

FT-P128-104 High pressure injection 0 to 1.89 L/s 1 Ha 0.02 L/s - 0.02 L/s
system (HPIS) Pump A
discharge.

Intact Loop

FT-P139-27-1 Intact loop hot leg 0 to 630.0 kg/m i Hz 17 kg/s - 17 kg/s Qualified to 200 s.
venturi flowmeter

e (right side f acing SG).
4=

FT-P139-27-2 Intact loop hot leg 0 ts 630.0 kg/s 1 Hz 17 kg/s - 17 kg/s Qualified to 200 s.
venturi flowmeter
(bottom of pipe).

FT-P139-27-3 Intact loop hot leg 0 to 630.0 kg/s 1 Hz 17 kg/s - 17 kg/a Qualified.
venturi flowneter
(left side facing SG).

Primary Com-
ponent Cooling
System

FT-P141-022 Primary compeneut 0 to 22 L/s 10 Ha 0.11 L/s - 0.11 L/s
cooling system.

LIQUID LEVEL

Emergency Core

Cooling Sys, temt

System

LIT-P120-044 Accumulator A. O to 3.0 m 1 Hz 0.02 m -- 0.02 m

Secondary
Coolant System

LT-P004-008A SG feedwater level -1.1 to 1.5 a 1 Ha - - 0.03 m Qualified, not density
(narrow range), compensated.

*e . . ..
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TABLE B-1. (continued)

Initial After Experiment Initiation
Variable, Condition

System, and Measurement Recording Uncertainty Uncertainty
Detector Location Bange Frequencya (1) Reading (1) Comuments

LIQUID LEVEL
(continued)

Secondary
Coo lant System

(con ti nued )

LT-P004-0088 SG feedwater level -3.6 to 1.4 m' 1 Hz 0.05 m - 0.05 m Qualified, data not
(wide range). density compensated.

Intact Loop

LT-P004-042 Condensate receiver 0 to 1.2 a 1 Hz 0.02 m - 0.02 m Qualified to 200 s.
level,183 a sooth of
condensate receiver
centerline.

Slowdown Sur
c pression Tank
vi

LT-P138-033 BST level on north 0 to 3.4 a 1 Hz 0.03 m - 0.03 m
end of tank.

LT-P138 4 58 BST level on south 0 to 3.4 a 1 Hz 0.03 m - 0.03 m
end of tank.

Intact Loop

LT-F139-006 Pressurizer level on 0 to 1.9 a 1 Hz 0.04 m - 0.04 m Qualified to 200 s.
southeast side.

LT-P139-007 Pressuriser level on 0 to 1.9 m 1 Hz 0.04 m - 0.04 m qualified for rela-
southwest side. tive changes only.

LT-P139-008 Pressuriser level on 0 to 1.9 e 1 Hz 0.04 m - 0.04 m
north side.

MOMENTUM FLUX

Intact Loop

ME-PC-002A Hot leg DTI flange 1.0 to 21.0 Mg/m.s2 1 Hz 0.20 Mg/m.s2 1.0 Mg/m.s2 0.20 Mg/m.s2 Not installed.
at bottom of pipe. 11.0 Mg/s.s2 0.27 Mg/m.s2

21.0 Mg/m.s2 0.38 Mg/m s2

ME-PC-0028 Hot leg DTT flange 1.0 to 21.0 Mg/m.s2 1 Hz 0.20 Mg/s.s2 1.0 Mg/m.s2 0.20 Mg/m.s2 Not installed.
at middle of pipe. 11.0 Mg/m.s2 0.27 Mg/s.s2

21.n Mg/m.s2 0.38 Mg/m s2



_ _ _ _ .
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TABLE B-1. (continued)

Initial After Experiment Initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency (1) Reading (1) Commentsa

MOMENTUM FLUX
(continued)

Int ac t Loop

(continued)

ME-PC-002C Hot leg DTT flange 1.0 to 21.0 Mg/m.s2 1 He 0.20 Mg/s.s2 1.0 Mg/m.s2 0.20 Mg/s.s2 Not installed.
at top of pipe. 11.0 Mg/s.s2 0.27 Mg/s.s2

21.0 Mg/s.s2 0.M Mg/s.s2

Reactor Vessel

2 - 0.78 Mg/m.s2ME-IST-001 Downcomer Stalk 1, 0.3 to 5.2 Mg/m.s2 1 Hz 0.78 Mg/s s
1.16 m above RV
bottom.

ME-2ST-001 Downcomer Stalk 2, 0.3 to 5.2 Mg/s.s2 1 Hz 0.78 Mg/s.s2 - 0.78 Mg/s.s2
1.16 m above RVg bottom.

ME-1UP-001 Fuel Assembly 1 above 0.3 to 5.2 Mg/s.s2 1 Hz 0.78 Mg/s.s2 - 0.78 Mg/a.s2
upper end box.

ME-3UP-001 Fuel Assembly 3 above 0.3 to 5.2 Mg/a.s2 1 Ha 0.78 Mg/s.s2 - 0.78 Mg/m s2
upper end box.

ME-5UP-001 Fuel Assembly 5 above 0.3 to 5.2 Mg/m.s2 1 Hz 0.78 Mg/s.s2 - 0.78 Mg/s.s2
upper end box.

NEUTRON

DETECTION

Reactor Vessel

NE-2H8-26 Neutron detector in 0 to 52.5 kW/m 1 Hz 2.03 kW/m - 2.03 kW/af Qualified through reactor
Fuel Assembly 2. (local) scram, relative changes

only.

NE-4H8-26. Neutron detector in 0 to 52.5 kW/m 1 Hz 2.03 kW/m - 2.03 kW/m Qualified through reactor
Fuel Assembly 4. (local) scram, relative changes

only.

NE-5D8-26 Neutron detector in 0 to 52.5 kW/m 1 Hz 2.03 kW/m - 2.03 kW/m Qualified through reactor
Fuel Assembly 5. (local) scram, relative changes

only.

. , . . e*
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TABLE B-1. (continued)

Initial After Experiment Ivtitiation

variable, Cor.dition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Prequency (1) Reading (1) Coussent sa

NEITTRON

DETECTION
(continued)

Reactor Vessel
(continued)

NE-6H8-26 Neutron detector in 0 to 52.5 kW/m ! Hz 2.03 kW/m - 2.03 kW/m Qualified through reactor

Puel Assembly 6. (local) scram, relative changes
only.

ELECTRICAL
FREQUENCY

Int ac t Loop

PCP-1-P Intact loop Pump 1. O to 75 Hz 10 Hz 0.75 Hz - 0.75 Hz8
a

e PCP-2-F Intact loop Pump 2. O to 75 Hs 10 Hz 0.75 Ha - 0.75 Hz
4

T'.ECTRICAL
POWER

Intact Loop

PCP-1-P 1rtact loop Pump 1. O t r * MW 10 Hz 0.05 MW - 0.05 MW

PCP-2-P Intact loop Pump 2. O to 1 MW 10 Ha 0.05 MW - 0.05 MW

DIFFERENTIAL
PRESSURE

Broken Loop

PdE-BL-002 Broken loop cold leg +17.5 MPa 1 Hz 0.025 MPa O MPa 0.025 MPa
across small break Tdifferential) 5 MPa 0.026 MPa
orifice. 10 MPa 0.028 MPa

- 15 MPa 0.032 MPa

PdE-BL-003 Broken loop cold leg +3.5 MPa 1 Hz 0.009 MPa O MPa 0.009 MPa
across 5- to 8-inch Tdifferentiat) 2 MPa 0.010 Mrs
expansion. 3.5 MPa 0.010 MPa

PdE-BL-009 Brokta loop from end +700 kPa 1 Hs 1.7 kPa 0 kPa 1.7 kPa
to middle of 5-inch Tdifferential) 350 kPa 1.7 kPa
pipe. 700 kPa 1.9 kPa



TABLE B-1. (continued)

Initial Af ter Experiment Initiation

variable, Condition
System, and Mea surement Recording IJncertainty Unc=rtainty
D testar _'ocation Range Prequency (1) Reading (*)

__ __

a Commentsu

DIPPEREKf1AL
PRESS URE

(continued)

Broken Loop

( continued )

PdE-BL-010 Broken loop from +700 kPa 1 Hz -- 0 kPa 1.7 kPa
middle to end of { differential) 350 kPa 1.7 kPa
5-inch pipe. 700 kPa 1.9 kPa

PdE-BL-013 SG simulator, inlet +40 kPa 1 Ha 0.28 kPa 0 kPa 0.28 kPa
to top. 20 kPa 0.285 kPa

40 kPa 0.291 kPa

PdE-BL-014 SG aimulator, outlet ~+40 kPa 1 Hz 0.291 kPa 0 kPa 0.28 kPa Not installed,

to top. 20 kPa 0.235 kPa
40 kPa 0.291 k?a

@
00 Intact Loop

PdE-PC-001 Ir * ec t loop cold leg +700 kPa 1 Hs 1.8 kPa 0 kPa 1.7 kPa Qualified to 200 s.
a is primary coolant Idifferential) 350 kPa 1.7 ka'a
ph * (PCPs). 700 kPa 1.9 kPa

PdE-PC-002 In c et loop across SG. +350 kPa 1 Ha 0.94 kPa 0 kPa 0.89 kPa Qualified to 200 s.
Idifferential) 150 kPa 0.90 kPa

300 kPa 0.98 kPa

PdE-PC-003 Intact loop hot leg +100 kPa 1 Hz 0.50 kPa 0 kPa 0.Ag kPa pg[}ed,

piping, RV to SG inlet. Idifferential) 50 kPa 0.50 kPa
100 kPa 0.52 kPa

i

PdE-PC-004 Intact loop hot leg +100 kPa 1 Hz 0.50 kPa 0 kPa 0.49 kPa
piping, surge line Idifferential) 50 kPa 0.50 kPa
jusction tn SG inlet. 100 kPa 0.52 kPa

PdE-PC-005 Intact loop cold leg +100 kPa 1 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

PdE-PC-006 Intact loop RV outlet +100 kPa 1 Ha 0.51 kPa 0 kPa 0.49 kPa
to in'et. (differential) 50 kPa 0.50 kPa

100 kPa 0.52 kPa

PdE-PC-008 Intact loop across +10.34 kPa 1 Hz 0.025 kPa 0 kPa 0.025 kPa Qualified to 200 s.
pressevizer surge line. Taifferential) 5 kPa 0.026 kPa

10 kPa 0.028 kPa

*. . . ..
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TABLE B-1. -(continued)

Initial After Experiment Initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty

a (+) Reading (*) Conumen t sDetector Location Rente Frequency

DIFFERENTIAL
PRESSURE
icontinued)

Intact Loop
(continued)

PdE-PC-009 Intact loop across +700 kPa 1 Hs 1.8 kPa 0 kPa 1.7 kPa
Pump 1. Idifferential) 350 kPa 1.7 kPa

700 kPa 1.9 kPa

PdE-PC-010 Intact loop across +700 kPa 1 Ha 1.8 kPa 0 kPa 1.7 LPa
Pump 2. Idifferential) 350 kPa 1.7 kPa

700 kPa 1.9 kPa

PdE-PC-011 Pitot tube at top of +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
y emergency core coolant Tdifferential) 20 kPa 0.285 kPa

(ECC) Rake 1 (facing 40 kPa 0.291 kPa
,

RV).

PdE-PC-012 Pitot tube next to +40 kPa ! Hz 0.29 kPa 0 kPa 0.28 kPa
top of ECC Rake 1 Taifferential) 20 kPa 0.285 kPa
(facing RV). 40 kPa 0.291 kPa

PdE-PC-015 Pitot tube at top of +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
ECC Rake 1 (facing Tdifferential) 20 kPa 0.285 kPa
pump). 40 kPa 0.291 kPa

a

PdE-PC-016 Pitot tube next to +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
top of ECC Rake 1 Tdifferential) 20 kPa 0.285 kPa
(f acing pump). 40 kPa 0.291 kPa

PdE-PC-017 Pitot tube next to +40 kPa 1 Ha 0.29 kPa 0 kPa 0.28 kPa
bottom of ECC Rake 1 Tdifferential) 20 kPa 0.285 kPa
(facing pump). 40 kPa 0.291 kPa

PdE-PC-175 Pitot tube next to +5 kPa 1 Hz 0.037 kPa -- 0.037 kPa
bottom of ECC Rake 1 Idifferential)
(facing pump).

PdE-PC-018 Pitot tube at bottom +40 kPa 1 Hs - 0 kPa 0.28 kPa Not installed.
of ECC Rake 1 (facing Tdifferential) 20 kPa 0.285 kPa
pump). 40 kPa 0.211 kPa

-_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - - _ _ _ _ - -
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TABLE B-1. (continued)

Initial Af ter Experiment Initiation

Variable, Condition
System, and Mea sure men t Recording Uncertainty Uncertainty

8 (*) Reading (*) CommentsDetector Location Range Frequency

DIFFERENTIAL
PRESS URE

(continued)

Intact Loo p

( con t i nued )

PdE-PC-188 Pitot tube at +5 kPa 1 Hz 0.037 kPa -- 0.037 kPa
bottom of ECC Rake 1 [ differential)
(f acing pump).

PdE-PC-Ol9 Pitot tube at top of +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
ECC Rake 2 (facing RV). Tdifferential) 20 kPa 0.285 kPa

40 kPa 0.291 kPa

PdE-PC-020 Pitot tube next to +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
,,

8 top of ECC Rake 2 Idifferential) 20 kPa 0.285 kPa
(facing RV). 40 kPa 0.291 kPa

PdE-PC-023 Pitot tube at top of +40 kPa 1 Hz 0.284 kPa 0 kPa 0.28 kPa
ECC Rake 2 (facing [ differential) 20 kPa 0.285 kPa
pump) . 40 kPa 3.291 kPa

PdE-PC-024 Pitot t ube ne xt to +40 kPa i Ha 0.286 kPa 0 kPa 0.28 kPa
top of ECC Rake 2 Tdifferential) 20 kPa 0.285 kPa
(facing pump). 40 kPa 0.291 kPa

PdE-PC-025 Pitot tube next to +40 kPa 1 Hz O.287 kPa 0 kPa 0.28 kPa
bottom of ECC Rake 2 Tdifferential) 20 kPa 0.285 kPa
(facing pump). 40 kra 0.291 kPa

PdE-PC-255 Pitot tube next to +5 kPa 1 Hz 0.037 kPa -- 0.037 kPa
bottom of ECC Rake 2 Tdifferential)
(facing pump).

PdE-PC-026 Pitot tube at tottom +40 kPa i Hz -- 0 kPa 0.28 kPa
of ECC Rake 2 (facing Idifferential) 20 kPa 0.285 kPa
pump). 40 kPa 0.291 kPa

PdE-PC-26B Pitot tube at +5 kPa 1 Hz 0.037 kPa -- 0.037 kPa
bottom of ECC Rake 2 Tdifferential)
(facing pump).

. . . . ,
.

m._.. __.
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TABLE B-1.' (continued)
.

Initial Af ter Experiment Initiation
Variable. Condition

System, and
. Measurement Recording Uncertainty Ur, certainty

Detectost Location Range Prequeneya (+) Reading (*) Comments

DIPPERENTIAL
PRESSURE

j (continued)

Int ac t Loo p
(continued)

,

PdE-PC-027 SC outlet to pump +40 kPa 1 Hs 0.29 kPa 0 kPa 0.28 kPa
suction (lowest 20 kPa 0.285 kPa

a point). 40 kPa 0.291 kPa

PdE-PC-028 Pump suction (lowest -+40 kPa 1 Ha 0.284 kPa 0 kPa 0.28 kPa
Point) to Pump 2 20 kPa 0.285 kPa
inlet. 40 kPa 0.291 kPa,

PdE-PC-029 Pitot tube next to +40 kPa 1 Ha 0.29 kPa 0 kPa 0.28 kPa
bottom of ECC Rake ! Idifferential) 20 kT- 0.285 kPa I
(facing RV). 40 kPa 0.291 kPa

PdE-PC-030 Pitot tube at +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
] bottom of ECC Rake ! Tdifferential) 20 kPa 0.285 kPa~

(facing RV). 40 kPa 0.291 kPa
>

PdE-PC-031 Pitot tube next to +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa !
bottom of ECC Rake 2 Tdifferential) 20 kPa 0.285 kPa
(facing RV). 40 kPa 0.291 kPa

A

PdE-PC-032 Pitot tube at +40 kPa 1 Hz 0.29 kPa 0 kPa 0.28 kPa
bottom of ECC Rake 2 Idifferential) 20 kPa 0.285 kPa
(facing RV). 40 kPa 0.291 kPa

Reactor Vessel

PdE-RV-002 Puel Assembly 1 from +175 kPa 1 Hs 1.3 kPa O kPa 1.3 kPa '

lower end box to upper Tdifferential) 100 kPa 1.3 kPa
end box. 175 kPa 1.4 kPa

PdE-RV-003 Intact loop cold leg +100 kPa 1 Hz 0.50 kPa 0 kPa 0.49 kPa
a inlet to bottom of (differential) 50 kPa 0.50 kPa#

downcoter. 100 kPa 0.52 kPa

PdE-RV-004 Puel Assembly 1 lower +175 MPa 1 Hz -- 0 kPa 1.3 kPa
end bot to the RV out- Tdifferential) 100 kPa 1.3 kPa
let nosate in the in- 175 kPa 1.4 kPa
tact loop hot leg.

|

4
r

,

i>
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TABLE B-1. (continued)

Initial After Esperiment Ini:lation

Variable, Condition
System, and Mea surement Recording Uncertainty Uncertainty
Detector Location Range Frequencya s+) Reading (*) Comments

DIFFERENTIAL
PRESSURE -
(continued)

Reactor Vessel
(continued)

PdE-RV-005 Top of RV to intact +40 kPa 1 Hs 0.29 kPa 0 kPa 0.28 kPa
trop hot leg. Idifferential) 20 kPa 0.285 kP2

40 kPa 0.291 kPa

Blowdown Sup-
pression Tank

PdE-SV-001 BST. O to 1.27 a 1 Hs -- Om 0.005 m
0.7 m 0.006 a
1.4 m 0.008 m

{j PdE-SV-009 BST across the vacuum +70 kPa 10 Ha 0.55 kPa 0 kPa 0.55 kPs
da breaker line. Taifferential) 30 kPa 0.56 kPa

70 kPa 0.56 kPa

Reactor Vessel

PdE-2ST-001 Bottom of Downcomer +70 kPa 1 Hs -- 0 kPa 0.55 kPa
Stalk 2 to Fuel Tdifferential) 30 kPa 0.56 kPa
Assembly 3 upper end 70 kPa 0.56 kPa
bo x .

PdE-2ST-003 Top of Downcomer +175 kPa 2.3 Hs -- 0 kPa 1.3 kPa
Stalk 2 to Puel Idifferential) 100 kPa 1.3 kPa
Assembly 3 upper 175 kPa 1.4 kPa
plenum.

PdE-2ST-004 Bottom of Downcomer +70 kPa 1 Hz -- 0 kPa 0.55 k5a
Stalk 2 to Puel Idifferential) 30 kPa 0.56 kPa
Assembly 3 lower 70 kPa 0.56 kPa
end box.

Intact Loop

PdT-P139-27-1 Inta t loop venturi, O to 200 kPa 1 Hz 2 kPa -- 2 kPa Qualified to 200 m.
Channel A. (differential)

PdT-P139-27-2 Intact loop venturi, O to 200 kPa 1 Hs 2 kPa -- 2 kPa
Channel B. (differential)

PdT-P139-27-3 Intact loop venturi, O to 200 kPa 1 Hs 2 kPa -- 2 kPa
Channel C. (differential)

. . . . ,
,
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TABLE B-1. (continued)

Initial After Experiment initiation
Varinble, Condition
SyNem, and Measurement Recording Uncertainty Uncertainty
detector location Range Frequency (1) Reading (!)

_
Commentsa

DIFPERENTIAL
PRESSURE
(continued)

'
Intact Loop

( con t i nued )

PdT-P139-030 Acrosa RV just beyond 0 to 300 kPa 1 Hs 3 kPa - 3 kPa Qualified to 200 s.
intact loop intet and (differential)
and outlet nosales.

PRESSUREh

t
Broken Loop

PE-BL-001 Broken loop cold leg 0.1 to 20.8 MPah ! Ha 0.251 MPa O MPa 3.199 MPa Qualified to 200 s.,

at DTT flange. 10 MPa 0.223 MPa
4 20 MPa 0.282 MPa

Ow PE-BL-002 Broken loop hot les 0.1 to 20.8 MPa 1 Ha 0.277 MPa O MPa 0.199 MPs Palled.
? at DTP flange. 10 MPa 0.223 HPa

20 MPa 0.282 MPa

PE-BL-003 Broken loop hot leg 0.1 to 20.8 MPa 1 Hz 0.25s MPa O 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 Ha - 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 Hs - 0 MPa 0.199 MPa
outlet of S0 simulator. 10 MPa 0.223 MPa

20 MPa 0.282 MPa

PE-BL-008 broken loop cold leg 0.1 to 20.8 MPa 1 Ha 0.251 MPa O MPa 0.199 MPa
in 8-in. pipe down- 10 MPa 0.223 MPa
stream of break. 20 MPa 0.282 MPa

f
' intact Loop

PE-PC-001 Intact loop cold leg 0.1 to 20.8 MPs 1 Ha 0.251 MPa O MPa 0.199 MPa Qualified to 200 e.
' at DTT flange. 10 MPa. 0.223 MPa

20 MPa 0.282 MPa

PE-PC-002 Intact loop hot leg 0.1 to 20.8 MPa 1 Ha 0.282 MPa O MPa 0.199 MPa Not installed.
at DTT flange. *0 MPa 0.223 MPa

: 3 MPa 0.282 MPa
a

!

. . _ _ . . , .
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TABLE B-1. (continued)

Initial Af ter Experiment initiation

Variable, Condition
System, and Measurement Recording Uncertaincy Uncertainty

a (*) Reading (1) Cma t sDetector 1,ocation Range Prequency

PRESSURE
(continued)

Intact Loop

Mtinued )
PE-PC-004 Intact loop pressur- 0.1 to 20.8 MPs 1 Ha 0.251 MPa 0.1 MPa 0.199 MPa Qualified.

izer vapor space. 10 MPa 0.223 MPa
20 MPa 0.282 MPa

PZ-PC-005 Intact loop reference 0.1 to 17.0 MPa 1 Hz 0.028 MPa - 0.028 MPa Qualified to 200 s.
pressure between SG
outlet and pump inlet.

PE-PC-006 Intact loop reference 0.1 to 17.0 MPa 1 Hs 0.028 MPa - 0.028 MPa Qualified.
pressure between SC
outlet and pump inlet.

PE-SCS-001 SC dome pressure. 0.1 to 7.0 MPa 1 Hz 0.012 MPa - 0.012 MPa Qualified.

Blowdown Sup-
pre ssion System

PE-SV-003 BST across from 0.1 to 0.7 MPa 1 Ha 0.008 MPa - 0.008 MPa
Downcomer 1 (south
end), 137.50 from
top vertical (CW
looking north).

PE-SV-014 BST header above 0.1 to 0.7 MPa 1 Hs 0.008 MPa - 0.008 MPa
0Downcomer 4, 327

from top vertical
(CW looking north).

PE-SV-015 BST across from Down- 0.1 to 0.7 MPa 1 Hz 0.008 MPs - 0.008 MPa
comer 4, 2308 from top
vertical (CW looking

north).

PE-SV-016 BST across f om Down- 0.1 to 0.7 MPa 1 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 Ha 0.00S MPa - 0.008 MPa
Downcomer 3 centerline.
00 from top vertical
(CW looking north).

* . . . *,
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TABLE B-1. (continued)

Initial After Esperiment Initiation
Variable, Condition

System, and Measurement ' Recording Uncertainty Uncertainty
Detector Location Range Frequency (1) Reading (1) Comentsa

PRESSURE
(continued)

Bl awdoir_ Sup-
pression System
(continued)

PE-SV-018 BST header above 0.1 to 0.7 MPa 1 Ha L.008 MPa - 0.008 MPa
Downcomer 1.

PE-SV-043 BST tank bottom under 0.1 to 0.7 MPa 1 Ha 0.008 MPa - 0.008 MPa
Downconer 2.

PE-SV-044 BST bottom under 0.1 to 0.7 MPa 1 Ha 0.008 MPa - 0.008 P'Pa
Downconer 3.

PE-SV-055 BST top, 0.15 e north 0.1 to 0.7 MPa 1 Ha 0.008 MPa - 0.008 MPa
- of Downcomer 4 center-

g line.
n.n .

PE-SV-060 BST top above Down- 0.1 to 0.7 MPa 1 Ha 0.008 MPa - 0.008 MPa
comer 1.

ReactorVes.ej

'PE-1ST-001A Downcomer Stalk 1, 0.1 to 20.8 MPa 1 Ha 0.200 MPa 0.1 MPa 0.199 MPa Qualified to 200 e.
0.62 m above RV bottom, 10.0 MPa 0.199 MPa
wide range (0 to 20.5 MPa 0.200 MPa
20.8 MPa).

PE-IST-003A Downcower Stalk 1, 0.1 to 20.8 MPa 1 Ha 0.25 MPa 0.1 MPa 0.2 MPa Qualified to 200 e.
5.32 m above RV 10 MPa 0.22 MPa
bottom, wide range 20 MPa 0.28 MPa
(0 to 20.8 MPa).

PE-1CP-001A Above Fuel Assembly 1 0.1 to 20.8 MPa 1 Ha 0.25 MPa 0.1 MPa 0.2 MPa Qualified.
uppes end box, high 10 MPa 0.22 MPa
range. 20 MPa 0.28 MPa

PE-1UP-001A1 Above Fuel Assembly 1 0.1 to 20.8 MPa 1 Ha 0.25 MPa 0.1 MPa 0.2 MPa Qualified,
upper end boa, high 10 MPa 0.22 MPs
range. 20 MPa 0.28 MPa

PE-2ST-001A Downconer Stalk 2, 0.1 to 20.8 MPa 1 Ha 0.25 MPa 0.1 MPs 0.2 MPs Qualified to 200 s.
0.62 m above RV bottom, 10 MPa 0.22 MPa
wide range (0 to 20 MPa 0.28 MPa
20.8 MPa).

! .

1
.
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TABLE B-1. (continued)

Initial After Experiment initiation

Variable. Condition
System, and Measurement Recording Uncertainty Uncertainty

8 (1) Reading (1) CommentsDetector Location Range Frequency

PRESSURE
(continued)

Secondary
Coolant System

PT-P004-010A in 10-in. line from 0.1 to 8.4 MPa 1 Hz 0.110 MPa - 0.110 MPa Qualified to 200 s.
SG.

PT-P004-022 Condensate receiver 0 to 2.8 MPa 1 Hs - - 0.075 MPa
pressure.

PT-P004-034 Downstream of main 0 to 10.3 MPs 10 Ha 0.07 MPa - 0.07 MPa
feedwater pump.

PT-P004-085 Upstream of inlet to O to 2.8 MPa 1 Hz 0.075 MPa - 0.075 MPa Qualified to 200 s.
air-cooled condenser
header.

h Emergency Core
cooling System

PT-P120-029 Accrmulator 5, 0.69 m 0.1 to 7.0 MPa 1 Hz 0.055 MPa - 0.055 MPa
abose water outlet.

PT-P120-043 Accumulator A, 0.69 m 0.1 to 7.0 MPa 1 Hs 0.055 MPs - 0.055 MPs
above water outlet.

PT-P120-061 ECC injection. 0.1 to 20.8 MPa 1 9a 0.158 MPa - u.M8 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 LPIS Pump A discharge. 0.1 to 7.0 MPs 1 Ha 0.04 MPa - 0.04 MPa

Broken Loop

PT-P138-023 Blowdown header. 0.1 to 1.4 MPa 10 Hs - -- 0.007 MPa

PT-P138-111 Broken loop cold leg 0.1 to 14.9 MPa 100 Hs - - 0.20 MPs
QOBV inlet between iso-
lation valve and QOBV.

PT-P138-112 Broken loop hot leg 0.1 to 13.9 MPa 100 Hz - - 0.20 MPa
QOBV inlet between iso-
lation valve and QOBV.

* . . . -
.
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TABLE B-1. (continued)

Initial After Esperiment Initiation

Variable, Condition
System, and Measurement Recording Dacertainty Uncertainty

8 (*) Reading (*) Comment sDetector Location Range Frequency

PRESSURE
(continued)

Intact Loop

PT-P129-002 Intact loop hot leg 0.1 to 20.8 MPa 1 Ha 0.25 MPa - 0.25 MPa Qualified to 200 s.
at venturi on bottom.

rT-F139-003 Intact loop hot leg at 0.1 to 20.8 MPa 1 Ha 0.25 MPs - 0.25 MPs Qualified to 200 s.
venturi on lef t side
when looking toward SG.

PT-P139-004 Intact loop hot leg at 0.1 to 20.5 MPs 1 Hz 0.25 MPa - 0.25 MPa Qualified to 200 s.
venturi on right side
when looking toward SC.

PT-P139-005 1.88 e above pres- .10.3 to 17.2 MPa 1 Hz 0.12 MPa - 0.12 MPa Qualified to 200 m.
suriser bottom (vapor

5 space).
4

PUMP SP8 'l

Intact Loop

RPE-PC-001 Intact loop Pump 1. O to 10 000 rpm 1 Hs 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. O to 10 00G rpm 1 Ha 10.27 rpm 1000 rpm 7.65 rpm

2000 res 8.825 rpm
3000 res 10.10 rpm
4000 rps 11.64 rpm

REACT 1VITT

Reactor Vessel

RE-TRM-86-5 Transient reactivity +0.145 Rho 10 Ha 0.01 Rho - 0.01 Rho
meter in shield tank. j

RE-TRM-86-6 Transient reac tivit y +0.145 Rho 10 Hz 0.01 Rho - 0.01 Rho
meter in shield tank.

1

RE-T-77-1A2 Power range, Channel O to 100% power 1 Ha 3% - 3% |

A level.

,

)
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TABLE B-1. (continued)

Initial Af ter Experiment initiation
Variable, Condition

System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequencya (1) Reading (1) Comments

REACTIVITY
(continued)

Reactor Vessel ,

(con t i nued )

RE-T-77-2A2 Power range, Channel O to 100% power 1 Hz 3% -- 3% Qualified to 200 e.
B level.

RE-T-77-3A2 Power range, Channel O to 100% power i Hs 3% -- 3%

9 level.

RE-T-87-4A2 Power range, Channel O to 100% power 10 Hs 3% -- 3%
D level.

TEMPF.R ATUR E

Broken Loop

Cg TE-BL-0018 Broken loop cold leg 255.2 to 588.6 K 1 Hz 2.5 K 350 K 2.4 K
at DTT rake center. 450 K 2.5 K

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 2.5 K 350 K 2.4 K
middle of DTT flange. 450 K 2.5 K

550 K 2.5 K
650 K 3.2 K

Intact Loo p

TE-PC-002A Intact loop hot seg 422 to 1533 K 1 Hz -- 450 K 2.8 K Not installed.
DTT flange at bottom 600 K 3.2 K
of pipe. 800 K 4.7 K

1000 K 6.2 K

TE-PC-002B Intact loop hot leg 422 to 1533 K 1 Hz -- 450 K 2.8 K Not installed.
DTI flange at middle 600 K 3.2 K
of pipe. 800 K 4.7 K

1n00 K 6.2 K

TE-PC-002C Intact loop hot leg 422 to 1533 K 1 Hz -- 450 K 2.8 K Not installed.
DTI flange at top of 600 K 3.2 K
pipe. 800 K 4.1 K

1000 K 6.2 K

TE-PC-004 Bottom of ECC Rake 1 270 to 1530 K 1 Hz 3.1 K 350 K 2.8 K Qualified.
(between PdE-PC-014 450 K 2.9 K
and PdE-PC-018). 550 K 3.0 K

650 K 3.6 K

, * + *y,

|
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TABLE B-1. (contintled)

Initial After Fxperiment Initiation

Variable, Condition
System, and Mea suremen t Recording Uncertainty Uncertainty

a (t) Reading (1) CommentsDetector Location Range Frequency

TEMPERATURE
(continued)

Intact Loop

( con t inued )

TE-PC-005 Next to bottom of ECC 270 to 1530 K 1 Hz 3.1 K 350 K 2.5 K
Rake 1 (between 450 K 2.9 K
PdE-PC-013 and 550 K 3.0 K
PdE-PC-017). 650 F 3.6 K

TE-PC-006 Next to top of ECC 270 to 1530 K 1 Hz 3.1 K 3 2 -, 4 2.8 K
Rake 1 (between 4dK 2.9 K
PdE-PC-012 and 550 K 3.0 K

PdE-PC-016). 650 K 3.6 K

TE-PC-007 Top of ECC Rake 1 270 to 1530 K 1 Hs 3.1 K 350 K 2.8 K Qualified to 200 s.
(between PdE-PC-011 450 K 2.9 K

and PdE-PC-015). 550 K 3.0 K
650 K 3.6 Kgg

TE-PC-008 Bottom of ECC Rake 2 270 to 1530 K 1 Ha 3.1 K 350 K 2.8 K
(between PdE-PC-022 450 K 2.9 K
and PdE-PC-026). 550 K 3.0 K

650 K 3.6 K

TE-PC-009 Next to bottom of 270 to 1530 K 1 Hs 3.' " 350 K 2.8 K
ECC Rake 2 (between 450 K 2.9 K
PdE-PC-021 and 550 K .3.0 K
PdE-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 2.8 K
Rake 2 (between 450 K ?'

PdE-PC-020 and 550 K '
.

PdE-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 PdE-PC-019 450 K 2.9 K
and PdE-PC-023). 550 K 3.0 K

650 K 3.6 K

Emergency Core
Cooling System

TE-P120-027 Accumulator B 255.2 to 366.3 K 1 Ha 0.7 K -- 0.7 K

temperature.

TE-P120-041 Accumulator A 255.2 to 366.3 K 1 Ha 0.7 K -- 0.7 K
temperature.

4
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TABLE B-1. (continued)

Initial After Experiment Initiation
Variable, Condition

System, and Measurement Recording Uncertainty Uncertainty
a (1) Reading (1) CosseentsDetector Location Range Frequency

TEMPERATURE
(continued)

Blowdown Sup-
pression Tank
Spray System

TE-P138-137 Outlet of BST spray 250 to 420 K 1 Hz 0.7 K -- 0.7 K
system heat exchanger.

TE-P138-141 Temperature of spray 255.'2 to 420 K 1 Hz 1.3 K - 1.3 K
in 3.79-L/s h ader.

TE-F138-142 Temperature of Jpray 255.2 to 420 K 1 Hs 1.3 K - 1. K Not installed.
pump discharge.

TF-P138-143 Temperature of spray 255.2 to 420 K 1 Hz 1.3 K - 1.3 K Not installed.
". in 13.88-L/s header.
O

Broken Loop

TE-P138-170 Hot leg warm-up line. 73 to 622 K 1 Hz - - Nos available.

TE-P138-171 Cold leg warm-up line. 172 to 672 K 1 Hz - - Not available. Failed.

Intact Loop

TE-P139-019 Pressurizer vapor 588.6 to 644.1 K 1 Hz 0.5 K - 0.5 K Qualified.
apace, 0.86 m above
the heater rods.

TE-P139-020 Pressurizer liquid 283 to 644.1 K 1 Hs 3.0 K - 3.0 K Qualified.
volume, 0.36 m above
heater rods.

TE-P139-028-2 Intact loop cold leg. 530 to 620 K 1 Hz 0.6 K - 0.6 K Qualified to 200 s,
process instrument,
slow response time.

TE-P139-029 Intact loop cold leg. 280 to 620 K 1 Hs 2.1 K - 2.1 K Qualified, process
instrument, slow
response time.

TE-P139-32-1 Intact loop hot leg. 280 to 620 K 1 Hs 1.4 3 K -- 1.43 K Qualified to 200 s,
process instrument,
slow response time.

. 3 . . . -
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TABLE B-1. (continued)

Initial After Experiment Initiation
Variable, . Condition

System, and Measurement Recording Uncertainty Pscertainty
,

Detector Location
,

Range Frequencya (1) Reading (1) Comments-

TEMPERATURE ,

(continued )

Primary Com-
ponent Cooling
System

TE-P141-94 Downstream from pri- .275 to 350 K 10 Hz 0.32 K . -- 0.32 K
mary component cooling
system heat eschanger.

TE-P141-95 Upstream from primary 275 to 350 K 10 Hz 0.32 K -- 0.32 K
component cooling
system heat eschanger.

Intact Loop

TK-SG- 001 Intact loop cold leg 253.2 to 977.4 K 1 Hs 2.8 K 350 K 2.5 K Qualified.
SG outlet. 450 K 2.6 K

$50 K 2.7 K==

|| 650 K 3.3 K

TK-SG-002 Intact loop hot leg 253.2 to 977.4 K 1 Hz 2.8 K 350 K 2.5 K Qualified.,

SG inlet. 450 K 2.6 K
550 K 2.7 K
650 K 3.3 K

Secondary
Coolant System

TE-SC-003 SG secondary side. 253.2 to 588.6 K 1 Hz 2.5 K 350 K 2.4 K Quali fied.
450 K 2.5 K
550 K 2.5 K
650 K 3.2 K

Blowdown Sup-
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 a 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 000 K 0.9 K
Downcomer 1, 0.53 m 350 K 1.0 K
east of tank center- 400 K 1.3 K
line, 2.36 m from tank
bottom.

.
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TABLE B-1. (continued)

Initial After Experiment Initiation

variable, Condition
System, and Measurement Recording Uncertainty Uncertainty

a (1) Reading (1) CommentsDetector Location Range Frequency

TEMPERATURE
(continued)

Blowdown Sup-
pression System
(continued)

TE-SV-003 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 a 350 K 1.0 K
east of tank center- 400 K 1.3 K
line, 1.90 m from tank
bottom.

TE-SV-004 BST, 0.3 m north of 253.2 to 477.4 K 1 Hz 0.9 K 300 K 0.9 K
Doencomer 1, 0.53 m 350 K 1.0 K
east of tank center- 400 K 1.3 K

|| line, 1.45 m from tank
bJ bottom.

TE-SV-005 BST, 0.3 m north of 253.2 to 477.4 K 1 Hz -- 300 K 0.9 K
Downcomer 1, 0.53 a 350 K 1.0 K
east of tank center- 400 K 1.3 K
line. 0.99 m from tank
bottom.

TE-SV-006 BST, 0.3 m north of 253.2 to 477.4 K 1 Hs 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, 0.37 m from tank
bottom.

TE-SV-007 BST, 0.3 m north of 253.2 to 477.4 K 1 Hz 0.9 K 300 K 0.9 K
Downcomer 3, 0.53 a 350 K 1.0 K
east of tank center- 400 K 1.3 K
line, 2.72 m from tank
bottan.

TE-SV-008 BST, 0.3 m north of 253.2 to 477.4 K 1 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, 2.36 m from tank
bottom.

. 3 . . . .
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TABLE B-1. (continued)

Initial After Experiment Initiation
variable, Condition

System, and Measurement Recording Uacertainty Uncertainty
Detector Location Range Frequencya (1) Reading (1) Comments

TEMPERATURE

(continued)

Plowdown Sup-
pression System

(continued)

TE-SV-009 BST, 0.3 e north of 253.2 to 477.4 K 1 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, 1.90 m from tank
bottom.

TE-SV-010 BST, 0.3 m north of 253.2 to 477.4 K 1 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, 1.45 m from tank
bottom.

TE-SV-011 SST, 0.3 m north of 253.2 to 477.4 K i He 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, 0.99 m from tank
bottom.

'A

TE-SV-012 BST, 0.3 m north of 253.2 to 477.4 K 1 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
bottom.

Reactor vessel

TE-1A11-030 Fuel Assembly 1, Row 422 to 1533 K 1 Ha 3.1 K 450 K 2.8 K
A, Column 11, 0.762 m 600 K 3.2 K
above bottom of fuel 900 K 4.7 K
rod. 1000 K 6.2 K,

TE-1810-037 Fuel Assembly 1, Row 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K
B, Column 10, 0.940 m 600 K 3.2 K
above bottom of fuel 800 K 4.7 K
rod. 1000 K 6.2 K

TE -1812-026 Fuel Assembly 1, Row 422 to 1533 K 1 Hs 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. 1000 K 6.2 K

- - _ _ _ _ . --
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TABLE B-1. (continued)

Initial After Experiment Initiation
Variable, Condition

System, and Mea suremen t Recording Uncertainty Uncertainty
Detector Location Range Frequency (1) Reading (1) Commentsa

TEMPERATURE

(continued )

Reactor Vessel
(cont i nued )

TE-lCll-021 Fuel Assembly 1, Row C, 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K
Column 11, 0.533 m 600 K 3.2 K
above bottom of fuel 800 K 4.7 K

rod. 1000 K 6.2 K

TE-lCll-039 Fuel Assembly 1, Row C, 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
Column 11, 0.991 a 600 K 3.2 K

,,

above bottom of fuel 800 K 4.7 K==

3* rod. 1000 K 6.2 K

TE-1F7-015 Fuel Assembly 1, Row F, 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Column 7, 0.381 m 600 K 3.2 K
above bottom of fuel 800 K 4.7 K
rod. 1000 K 6.2 K

TE-1F7-021 Fuel Assembly 1 Row F, 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K
~

Column 7, 0.533 a 600 K 3.2 K
above bottom of fuel 800 K 4.7 K
rod. 1000 K 6.2 K

TE-lF7-026 Fuel Assembly 1, Row F, 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Column 7, 0.660 m 600 K 3.2 K
above bottom of fuel 800 K 4.7 K
rod. 1000 K 6.2 K

TE-lF7-030 Fuel Assembly 1, Row F, 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Column 7, 0.762 m 600 K 3.2 K
above bottom of fuel 60J K 4.7 K
rod. 1000 K 6.2 K

TE-1LF-001 Fuel Assembly I lower 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

TE-IST-001 Downcomer Stalk 1, 253.2 *o 977.4 K I Hs 2.7 K 350 K 2.5 K
4.8 m from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

* v *
, n ,
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TABLE'B-1. (continued)

Initial After Experiment Initiation
Variable, Condition

System, and Measurement Recording Uncertainty Uncertainty
a (1) Reading (1) CoimmentsDetector Location aante Frequency

TEMPERATURE
(continued)

Reactor Vessel
.(continued)

TE-IST-002 Downcomer Stalk 1, 253.2 to 977.4 K 1 Hs 2.7 K 350 K 2.5 K
4.2 m from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

TE-IST-005 Downcomer Stalk 1, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K Qualified to 200 s.
2.37 m from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

TK-IST-009 Downconer Stalk 1, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
0.64 m f rom RV bottom. 450 K 2.6 K==

C 550 K 2.7 K
650 K 3.3 K

TT.-lST-013 Downcomer Stalk 1, 253.2 to 977.4 K 1 Hs 2.7 K 350 K 2.5 K Qualified to 200 s.
0.24 a from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

TE-IST-014 Downcomer Stalk 1, 253.2 to 977.4 K 1 Hz -- 350 K i.5 K
1 17 m from RV bottom 450 K 2.6 K
(inside of DTT). 550 K 2.6 K

650 K 3.3 K

+ TE-1UP-001 Fuel Assembly 1 upper 311 to 977.4 K 1 Hs 2.7 K 350 K 2.5 K Qualified to 200 s.
end box. 450 K 2.6 K

550 K 2.7 K '

650 K 3.3 K

TE-10P-002 Fuel Assembly I upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-1UP-003 Fuel Assembly 1 support 311 to 977.4 K 1 Hs - 350 K 2.5 K
column above RV nozzle. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K



_

TABLE B-1. (continued)

Initiat After Experiment Initiation

variable, Condition
System, and Measurement Recording Uncertainty Uncertainty

a (1) Reading (t) CommentsDetector Location Range Frequency

TEMPERATURE

(continued)

Reactor Vessel
(cont inued )

TE-1UP-004 Fuel Assembly I support 311 to 977.4 K 10 Hz 2.7 K 350 K 2.5 K
column above RV nossle. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-1UP-005 DTT FE-1UP-1 above Fuel 311 to 977.4 K 10 Hz 2.7 K 350 K 2.5 K
Assembly 1. 450 K 2.6 K

$50 K 2.6 K
650 K 3.3 K

TE-1UP-006 Fuel Assembly 1 support 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
|* column. 450 K 2.6 K

cN 550 K 2.6 K
650 K 3.3 K

TE-2E8-045 Cladding on Fuel 422 to 1533 K 10 Hz 3.2 K 450 K 2.8 K
Assembly 2, Row E, 600 K 3.2 K
Column 8 at 1.14 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-2F7-037 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 2, Row F, 600 K 3.2 K
Column 7 at 0.94 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-2G14-011 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K Qualified to 200 s.
Assembly 2, Row G, 600 K 3.2 K
Column 14 at 0.28 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-2G14-030 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.7 K Qualified to 200 s.
Assembly 2, Row G, 600 K 3.2 K
Column 14 at 0.76 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

e % > * p =
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TABLE B-1. (continued)

initial Af ter Experiment Initiation

Variable. Condition
System, and Measurement Recording Uncertainty Uncertainty

a (!) Reading (1) Conynen t sDetector
_

Location Range Frequency

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TE-2G14-045 _ Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 400 K 2.7 K Qualified.
Assembly 2, Row G, 600 K 3.2 K
Column 14 at 1.14 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod.

TE-2H01-037 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 400 K 2.7 K
Assembly 2. Row H, 600 K 3.2 K
Column 1 at 0.94 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K
C rod.
4

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 0.71 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 1 Hz 3.1 K 400 K 2.7 K

Assembly 2. Row H, 600 K 3.2 K
Column 2 at 0.81 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 1 Hs 3.1 K 400 K 2.7 K
Assembly 2, Raw 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

rod.

TE-2LP-001 Fuel Assembly 2 lower 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

TE-2LP-003 Fuel Assembly 2 lower 311 to 977.4 K 1 Hs 2.7 K 350 K 2.5 K
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K



'i

TABLE B-1. (continued)

Initial After Emperiment Initiation

Variable, Condition
System, and Mea surement Recording Uncertainty Uncertainty

a (1) Reading (1) CommentsDetector Location Range Frequency

TEMPERATURE
(continued)

Reactor Vessel
(con tinued )

TE-2ST-001 Downcomer Stalk 2, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
4.8 m from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

TE-2ST-005 Downcomer Stalk 2, 253.2 to 977.4 K 1 Hs 2.7 K 350 K 2.5 K
2.37 m from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

EI TE-2ST-009 Downcomer Stalk 2, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
00 0.64 m from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

TE-2ST-013 Downcomer Stalk 2, 253.2 to 977.4 K 1 Ha 2.7 K 350 K 2.5 K
0.24 m from RV bottom. 450 K 2.6 K

$50 K 2.7 K
650 K 3.3 K

TE-2ST-014 Downcomer Stalk 2, 253.2 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K Qualified.
1.17 e from RV bottom. 450 K 2.6 K

550 K 2.7 K
650 K 3.3 K

TE-20P-001 Fuel Assembly 2 upper 311 to 977.4 K 1 Hz -- 350 K 2.5 K
end box. 450 K 2.6 K

550 K .6K
650 K 3.3 K

TE-20P-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 3.3 K

TE-2UP-003 Fuel Assembly 2 upper 311 to 977.4 K 1 Hs 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

. s . e , ,
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TABLE B-1. (continued)

Initial Af ter Experiment Initiation

Variable, Condition
Systes, and Measurement Recording Uncertainty Uncertainty

a (t) Reading (t) CommentsDetector Location Range Frequency

TEMPERATURE

(continued)

Reactor vessel
(continued)

TE-3512-026 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K

Assembly 3, Row B, 600 K 3.2 K
Colump 12 at 0.66 m 800 K 4.7 K
above cottom 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 2.8 K

Assembly 3, Row C, 600 K 3.2 K
Column 11 at 0.53 m 800 K 4.7 K
above bottom of f uel 1000 K 6.2 K

rod.

[* TE-3C11-039 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
ND Assembly 3, Row C, 600 K 3.2 K

Column 11 at 0.99 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 Hz 3.1 K 450 K 2.8 K
Assembly 3, Rod F, 000 K 3.2 K
Column 7 at 0.38 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K l

rod.

TE-3F7-021 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 3, Row F, 600 K 3.2 K

Column 7 at 0.53 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE- 3F 7-026 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.d K
Assembly 3, Row F, 600 K 3.2 K
Colmms 7 at 0.66 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

TE-3't-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 3, Row F, 600 K 3.2 K
Column 7 at 0.76 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.



,

TABLE B-1. (continued)

Initial Af ter Experiment initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty

a (1) Reading (t) CommentsDetector Location Range Frequency

TEMPERATURE

(continued)

Reactor Vessel
(con t i nued )

TE-3LP-001 Fuel Assembly 3 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
650 K 3.3 K

TE-3UP-001 Fuel Assembly 3 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

U TE-3UP-002 Fuel Assembly 3 upper 311 to 977.4 K 1 Hz 2.7 K 330 K 2.5 K Qualified to 200 s.
O end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-3UP-003 Fuel Assembly 3 311 to 977.4 T. 1 Hz 2.7 K 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 2.7 K 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-005 DTT FE-3UP-L above 311 to 977.4 K 1 Hz -- 350 K 2.5 K
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 -- 350 K 2.5 K
40K 2.6 K
550 K 2.6 K
650 K 3.3 K

. e , , .
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TABLE B-1. (continued)

Initial After Experiment Initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency (1) Reading (1) Comment sa

TEMPERATURK

(continued)

Reactor Vessel
(continued)

TE-30P-008 Liquid level transducer 311 to 977.4 K 1 Hs 2.7 K 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-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 3.3 K

TE-3UP-010 Liquid level transducer 311 tt 977.4 K 1 Hz 2.7 K 350 K 2.5 K
y 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 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K Qualified to 200 s.
above Fuel Assembly 3. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

s

TE-3UP-012 Liquid level transducer 311 to 977.4 K 1 Hz 2.7 K 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-013 Liquid level transducer 311 to 977.4 K 1 Hz 2.7 K 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-014 Liquid level transducer 311 to 977.4 K 1 Hz 2.7 K 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-015 Liquid level transducer 311 to 977.4 K 1 l'.s 2.7 K 350 K 2.5 K
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 Emperiment Initiation

Variable, Condition
~"~

System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency (1) Reading (1) Commentsa

TEMPERATURE
(continued)

Reactor Vessel
T~ con t inued )

TE-3UP-016 Liquid level transducer 311 to 977.4 K 1 Hs 2.7 K 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-4G14-011 Cladding on Fuel 422 to 1533 K 1 Hs -- 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 1000 K 6.2 K

rod.

TE-4G14-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K

E3 Assembly 4. Row G, 600 K 3.2 K
bJ Column 14 at 0.76 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K

rod.

TE-4G14-045 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 4. Row G, 600 K 3.2 K
Column 14 at 1.14 .i 800 K 4.7 K
above bottom of fu.. 1000 K 6.2 K
rod.

TE-4H01-037 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K

Assembly 4, Row H, 600 K 3.2 K

Column 1 at 0.94 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-4H02-028 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K

Assembly 4. Row H, 600 K 3.2 K
Column 2 at 0.71 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 Hz -- 450 K 2.8 K

Assembly 4, Row H, 600 K 3.2 K
Column 2 at 0.81 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 Af ter Experiment initiation

Variable, Condition
System, and Mea surement Recording Uncertainty Uncertainty
Detector Location Range Frequencl_ (1) Reading (1) Commentsa

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-4H08-039 Cladding on Fuel 422 to 1533 K 10 Hs 3.1 K 450 K 2.8 K

Assembly 4, 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
rod.

TE-4LP-001 Fuel Assembly 4 lower 311 to 977.4 K 1 Hz 2.6 K 350 K 2.5 K
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

N
TE-4LP-003 Fuel Assembly 4 lower 311 to 977.4 K 1 Hs 2.6 K 350 K ?.5 K Qualified to 200 s.''

end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K

TE-4UP-001 Fuel Assembly 4 upper 311 to 977.4 K 1 Hs 2.7 K 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 K

TE-4UP-002 Fuel Assembly 4 upper 311 to 977.4 K 1 Hz -- 350 K 2.5 K
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-4UP-003 Fuel Assembly 4 upper 311 to 977.4 K 1 Ha 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

TE-5C6-024 Guide tube for Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K
Assembly 3, Row C, 600 K 3.2 K
Column 6 at 0.61 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod.



TABLE B-1. (continued)

Initial After Experiment Initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty

a (1) . Reading (1) CommentsDetector Locat!on Range Frequency

TEMPERATURE

(continued)

Reactor vessel
(continued)

TE-5D6-030 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 3.2 K
Column 6 at 0.76 m 800 K 4.7 K
above bottom of f uel 1000 K 6.2 K

rod.

TE-5D6-032 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K

Assembly 5, Row D, 600 K 3.2 K
Column 6 at 0.81 m 800 K 4.7 K

above bottom of f uel 1000 K 6.2 K
rod.

E3 TE-5D6-037 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K Qualified to 200 s.
4' Assembly 5, Row D, 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-505-039 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K Qualified to 200 a.
Assembly 5. Row D, 600 K 3.2 K
Column 6 at J.99 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5E8-002 Cladding on Fuel 422 to 1533 K 1 Hz -- 450 K 2.8 K
Assembly 5, Row E, 600 K 3.2 K
Column 8 at 0.05 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

TE-5E8-015 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 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 8 at 0.88 m 800 K 5.2 K
above bottom of fuel 1000 K 6.7 K
rod.

s % e o e *
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TABLE B-1. (continued)-

Initial After Experiment initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequencya (1) Reading (1) Comments

TEMPEKATURE
(continued)

Reactor Vessel
(continued)

TE-5ES-049 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 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 2.8 K
Assembly 5, Row F, 600 K 3.2 K
Column 3 at 0.61 a 300 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod.

[3 TE-5F4-015 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K Qualified to 200 s.
La Assembly 5, Row F, 600 K 3.2 K

Column 4 at 0.38 m 800 K 4.7 K
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 K 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 K 2.8 K Qualified to 200 s.
Assembly 5, Row F, 600 K 3.2 i

Column 4 at 0.66 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5F4-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K Qualified to 200 s.
Assembly 5. Row F, 600 K 3.2 K
Column 4 at 0.76 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5F7-005 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 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.



TABLE B-1. (continued)

Initial Af ter Experiment initiation

Variante, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency (t) Reading (1) Commentea

TEMPERATLTE
(continued)

Reactor Vessel
(cont inued )

TE-5F7-021 Cladding on Fuel 420 to 1810 K 1 Hz -- 450 K 3.8 K
600 K 4.2 KAssembly 5, Row F,

Column 7 at 0.53 m 800 K 4.7 K
above bottom os fuel 1000 K 6.2 K

rod.

TE-5F7-039 Cladding on Fuel 420 to 1810 K 1 Hz -- 450 K 3.8 K Failed.
60C K 4.2 KAssembly 5, Row F,

Column 7 at 0.99 m 800 K 5.2 K
above bottom of f uel 1000 K 6.7 K
rod.

E3 TE-5F7-054 Cladding on Fuel 422 to 1533 K 1 Hz -- 450 K 2.8 K
600 K 3.2 K

CN Assembly 5, Row F,
Column 7 at 1.37 m 800 K 4.7 K
above bottom of f uel 1000 K 6.2 K

rod.

TE-5F8-024 Cladding on Fuel 420 to 1810 K 1 Hz 4.1 K 450 K 3.8 K Failed.
600 K 4.2 KAssembly 5, Row F,

Column 8 at 0.61 m 800 K 5.2 K
above bottom of fuel 1000 K 6.7 K
rod.

TE-5F8-028 Cladding on Fuel 420 to 1810 K 1 Hs 4.1 K 450 K 3.8 K
600 K 4.2 KAssembly 5, Row F,

Column 8 at 0.71 m 800 K 5.2 K
above bottom of f uel 1000 K 6.7 K

rod.

TE-5F8-032 Cladding on Fuel 420 to 1810 K 1 Hz 4.1 K 450 K 3.8 K
600 K 4.2 KAssembly 5, Row F,

Column 8 at 0.81 m 800 K 5.2 K
above bottom of fuel 1000 K 6.7 K
rod.

TE-5F8-037 Cladding on Fuel 420 to 1810 K 1 Hz -- 450 K 3.8 K Failed.
600 K 4.2 KAssembly 5, Row F,

Column 8 at 0.94 m 800 K 5.2 K
above bottom of fuel 1000 K 6.7 K

rod.

M e e , ,
.
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TABLE B-1. (continued)

Initial After Experiment Initiation

variable, Condition
System, and Measurement Recording Uncertainty Uncertainty

a (1) Reading (1) ComunentsDetector Location Range Frequency

TEMPERATURE

(continued)

Reactor vessel
(continued)

TE-5P9-011 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 K 3.2 K

Column 9 at 0.28 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod,

TE-5F9-030 Cladding on Fuel 420 to 1810 K 1 Hz 4.2 K 450 K 3.8 K
Assembly 5, Row F, 600 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 4)0 K 2.8 K Qualified to 200 s.=

U Assembly 5, Row F, 600 K 3.2 K
Column 9 at 1.14 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

TE-5F9-062 Cladding on Fuel 422 to 1533 K 1 Ha 3.2 K 450 K 2.8 K Qualified to 200 s.
Assembly 5. Row F, 600 K 3.2 K
Column 9 at 1.57 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5CS-011 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K
Assembly 5, Row G, 600 K 3.2 K
C<,1umn 6 at 0.28 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K

rod.

TE-5C6-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K

Assembly 5, Rod C, 600 K 3.2 K
Column 6 at 0.76 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5C6-045 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
Assembly 5, Row C, 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.



TABLE B-1. (continued)

Initial After Experiment Initiation

Variable, Condition
System, and Mea surement Recording Uncertainty Uncertainty

a (1) Reading (1) CommentsDetector Location Range Frequency

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-5G6-062 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
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 Claiding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row C, 600 K 3.2 K
Column 8 at 0.20 a 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

[3 Ti ''8-026 Cladding on Fuel 410 to 1820 K 1 Hz 3.1 K 450 K 3.3 K Qualified to 200 s.
oo 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-5G8-041 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
600 K 3.2 KAssembly 5, Row G,

Column 8 et 1.04 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-iC8-058 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K ?8K
Assembly 5, Row G, 600 K J.2 K
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 Hs 3.1 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row H, 600 K 3.2 K

Column 5 at 0.05 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5H5-015 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 5, Row H, 600 K 3.2 K
Column 5 at 0.38 m 800 K 4.7 K
above bottom of f uel 1000 K 6.2 K
rod.

,
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TABLE B-1. (continued)

Initial After Experiment Initiation

Variable, Condition
System, and Heasurement Recording Uncertainty Uncertainty

a (1) Reading (1) CommentsDetector Location Range Frequency

TEMPERATURE

(continued)

Reactor Vessel
( con t inued )

TE-5H5-034.5 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row H, 600 K 3.2 K
Column 5 at 0.88 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5H5-049 Cladding on Fuel 422 to 1533 K ! Hs 3.2 K 450 K 2.8 K

Assembly 5, Row H, 600 K 3.2 K
Column 5 at 1.24 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod.

[3 T5-5H6-024 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K Qualified to 200 s.
WD Assembly 5, Row H, 600 K 3.2 K

Column 6 at 0.61 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod.

TE-5H6-028 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row H, 600 K 3.2 K
Column 6 at 0.71 m 800 K 4.7 K
above bottom of fuel 10C9 K 6.2 K

rod.

TE-5H6-032 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K Qualified to 200 s.
Assembly 5 Row H, 600 K 3.2 K
Column 6 at 0.81 m 800 K 4.7 K

above bot tom of fuel 1000 K 6.2 K

rod.

TE-5H6-037 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K Failed.
Assembly 5, Row H, 600 K 3.2 K
Column 6 at 0.94 m 800 K 4.7 K

above bottom of f uel 1000 K 6.2 K

rod.

TE-SH7-008 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K

Assembly 5, Row H, 600 K 3.2 K

Column 7 at 0.20 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 Af ter Experiment Initiation

Variable, Condition
System, auJ Measurement Recording Uncertainty Uncertainty

8 (1) Reading (1) Comen t aDetector Location Range Frequency

TEMPERATURE
(continued)

Reactor Vessel
(cantinued)

TE-5H7-026 ClaJding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row H, 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

rod.

TE-5H7-041 Cladding on Fuel 422 to 1533 K IH -- 450 K 2.8 K
Assembly 5, Row H, 600 K 3.2 K
Column 7 at 1.04 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K

rod.

C TE-5H7-058 Cladding on Fuel 422 to 1533 K 1 Ha 3.2 K 450 K 2.8 K

C Assembly 5, Row H, 600 K 3.2 K
Column 7 at 1,47 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K

rod.

TE-516-005 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 6 at 0.13 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K

rod.

TE-516-021 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 6 at 0.53 m 800 K 4.7 K
above bottom of f uel 1000 K 6.2 K
rod.

TE-516-039 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 6 at 0.99 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod.

TE-516-054 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 6 at 1.37 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

' 4 * % e %
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TABLE B-1. (continued)

Initial After Experiment Initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty

a (1) Reading (1) CommentsDetector Location Range Frequency

TEMPERATURE

(continued)

Reac tor vessel
(con t i nued )

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 K 6.2 K

rod.

TE-5I8-026 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K

Assembly 3, Row I, 600 K 3.2 L

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 1, 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

ro.

TE-518-058 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row 1, 600 K 3.2 K
Column 8 at 1.47 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K

rod.

TE-5J 3-024 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K
Assembly 5, R9w J, 600 K 3.2 K

Column 3 at 0.61 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 2.8 K

Assembly 5, Row J, 600 K 3.2 K
Column 4 at 0.38 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod.

TE-5J 4-021 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row J, 600 K 3.2 K
Column 4 at 0.53 m 800 K 4.7 K

above bottom of fuel 1000 K 6.2 K

rod.



TABLE B-1. (continued)

Initial After Experiment ini t ia t iot.

Variable, Condation
System, and Measurement Fecording Uncertainty Uncertainty

a (1) Reading (1) CommentsDetector Location Range Frequency

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TE-5J4-026 Cladding on Fuel 422 to 1533 K 1 Hi - 450 K 2.8 K
Assembly 5. Row J, 600 K 3.2 K
Column 4 at 0.66 m 800 K 4.7 K
above bottom of fuel 1000 K 6. 2 K
rod.

TE-534-030 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
Assembly 5, Row J. 600 K 3.2 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 2.8 K
tJ Assembly 5, Row J, 600 K 3.2 K

Column 7 at 0.28 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

TE-5J 7-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row J, 600 K 3.2 K
Column 7 at 0.76 m 800 K 4.7 K
above bottom 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 2.8 K
Assembly 5, Row J, 600 K 3.2 K
Column 7 at 1.14 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 3.2 K 450 K 2.8 K
Assembly 5, Row J, 600 K 3.2 K
Column 7 at 1.57 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-538-024 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
Aasembly 5, Row J. 600 K 3.2 K
Column 8 at 0.61 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

, * . - e e
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TABLE B-1. (cantinued)

Initial After Experiment Initiation
Variable. Condition

System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency (1) Reading (1) Commentsa

TEMPERATLTE
(continued)

Reactor Vessel
(continued)

TE -5J 8-028 Cladding on Fuel 422 to 1333 K 1 Hs 3.2 K 450 K 2.8 K
Assembly 5, Raw J. 600 K 3.2 K
Column 8 at 0.71 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5J8-032 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
Assembly 5, Rc>w J. 600 K 3.2 K
Colemn 8 at 0.81 m 800 K 4.7 K
above bottum o f fuel 1000 K 6.2 K
rod.

[ TE-538-037 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
t.e4 Assembly 5, Row J. 600 K 3.2 K

Column 8 at 0.94 m 890 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5J 9-005 cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K
Assembly 5, Row J, 600 K 3.2 K
Column 9 at 0.13 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5J9-021 Claddtng on Fuel 422 to 1533 K 1 Rs 3.1 K 450 K 2.8 K
Assembly 5, RJw J, 600 K 3.2 K
Column 9 at 0.53 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5J9-039 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
Assembly 5, Row J, 600 K 3.2 K
Column 9 at C.99 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5J9-054 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
Assembly 5, Row J. 600 K 3.2 K
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 Af ter Experiment Initiation

Variable, Condition
System, and Mea s ure ment Recording Uncertainty Uncertainty

a (1) Reading (1)
_

Co w ntsDetector Location Range Frequ ney

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-5K8-002 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 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 K 6.2 K

rod.

TE-5K8-013 Cladding on Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K

Assembly 5 kow K, 600 K 3.2 K
Column 8 at 0.38 m 630 K 4.7 K

above bottom of fuel 1000 K 6.2 K
rod.

~
te
4a TE- 5K8-034. 5 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K

Assembly 5, Row K, 600 K 3.2 K
Column 8 at 0.88 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5K8-049 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembly 5, Row K, 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-5LP-001 Fuel Assembly 5 lower 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-5LP-002 Fuel .tssembly 5 lower 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-51.P-003 Fuel Assembly 5 lower 311 to 977.4 5 1 Hz 2.7 K 350 K 2.5 K

end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K

A e e r =

, _ _ _ _ - _ .
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TABLE B-1. (continued)

Initial Af ter Emperiment initiation
Variable, Condition

S y st em, and Measurement Recording Uncertainty Uncertainty
Detector Location Range F *cf (1) Reading (1)

_
Consneat s

TEMPERATURE

(continued)

Reactor Vessel
(co a t inued )

TE-5LP-004 Fuel Assembly 5 lower 311 to 977.4 K 1 Hs 2.7 K 350 K 2.5 r.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-5L6-030 Cladding on Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
Assembiv 5, Row L, 600 K 3.2 K
Column 6 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 472 to 1533 K 1 Hz 3.2 K 450 K 2.8 K

[ Assembly 5, Row L, 600 K 3.2 K
u Column 6 at 0.81 m 800 K 4.7 K

above bottom of fuel 100) K 6.2 K
rod.

TE-5L6-037 Cladding on Fuel 422 to 1533 K I Hs 3.2 K 450 K 2.8 K
Assembly 5, Pow L, 600 K 3.2 K
Column 6 at 0.94 m 800 K 4.7 K
above botten of fuel 1000 K 6.2 K
rod.

TE-5L6-039 Cladding ota Fuel 422 to 1533 K 1 Hz 3.2 K 450 K 2.8 K
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 K 6.2 K
rod.

TE-5L8-011 Guide tube for Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, R>w L, 600 K 3.2 K
Column 8 at 0,28 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5L8-024 Guide tube for Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row L, 600 K 3.2 K
Column 8 at 0.61 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

s



TABLE B-1. (continued)

Initial Af ter Experiment Initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertaincy

s (1) Reading (1) CommsentsDetector Location Range Frequency

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-5L8-039 Cuide tube for Fuel 422 to 1533 K 1 Hz 3.1 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row L, 600 K 3.2 K

Coluran 8 et 0.99 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-5L8-045 Cuide tube for Fuel 422 to 1533 K 1 Ha 3.1 K 450 K 2.8 K Qualified to 200 s.
Assembly 5, Row L, 600 K 3.2 K

Column 8 at 1.14 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

C rod.
Ch

TE-5M6-024 Cuide tube for Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K

Assembly 5, Rvw M, 600 K 3.2 K
Column 6 at 0.61 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

TE-5UP-001 Fuel Assembly 5 upper 311 to 977.4 K 1 Hs 2.7 K 350 K 2.5 K Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-50P-002 '- T Assembly 5 upper 311 to 977.4 K 1 Hs 2.7 K 350 K 2.5 K Qualified.
and bus. 450 K 2.6 K

$50 K 2.6 K
650 K 3.3 K

TE-5HP-003 Fuel Assembly 5 upper 311 to 977.4 K 1 H. 2.7 K 350 K 2.5 K Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
65C K 3.3 K

TE-5UP-004 Fuel Assembly 5 upper 311 to 977.4 K Hs 2.7 K 350 K 2.5 K Qualified.
ead box. 450 K 2.6 K

500 K 2.6 K
650 K 3.3 K

*e * e e *
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| TABLE B-1. (continued)
I

I
( Initial After Emperiment Initiation

| Variable, Condition
| System, and Measurement Recording Uncertainty Uncertainty

a (1) Readinz (1) Consment e! Detector Location Range Frequency

TEMPERATURE
(continued)

|

| Reactor Vessel
(con t inued )

TE-5DP-005 Fuel Asssably > upper 311 to v77.4 K 1 Hz 2.7 K 350 K 2.5 K Qualified.
end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-5UP-006 Fuel Assembly 5 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K Qualified.
end box. 450 K 2.6 K

l 550 K 2.6 K
! 650 K 3.3 K

C TE-5UP-007 Fuel Assembly 5 upper 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K Qualified.'

I * end bom. 450 K 2.6 F
550 K 2.6 K
650 K 3.3 K

|
i

| TE-5UP-008 Fuel Assembly 5 upper 3'1 to 977.4 K 1 Ha 2.7 K 350 K 2.5 K Qualified.
| end box. 450 K 2.6 K

550 K 2.6 K
650 K 3.3 K

TE-5UP-009 Fuel Assembly 5 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

TE-6E8-045 Cladding on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K

Assembly 6, Rou K, 600 K 3.2 K
Column 8 at 1.14 m 800 K 4.7 K

above bottom of fuel 1000 K u.2 K

| rod.

TE-M14-011 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
j Assembly 6, Row G. 600 K 3.2 K
' Column 14 at 0.28 m 800 K 4.7 K

| above bottom of fuel 1000 K 6.2 K

| rod.

I

I
l
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TABLE B-1. (continued)

Initial After Experiment Initiation

Variable, Condition
System, and Measurement Recording Uncertainty Uncertaanty

a (1) Reading (1)
_

Cosssen t eDetector Location Range Frequency

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TE-6G14-030 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K

Assembly 6. Row G, 600 K 3.2 K
Colemi 14 at 0.76 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

TE-6G14-045 Cladding on Fuel 422 to 1533 K 1 Hs 3.2 K 450 K 2.8 K
Assembly 6. Row G, 600 K 3.2 K
Column 14 at 1.14 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.
_

L.e
00 TE-6H01-037 Cladding ou Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K

Assembly 6, Row H, 600 K 3.2 K
Column 1 at 0.94 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K

rod.

TE-6H02-028 Cladding on Fuel 42? to 1}33 K 1 Hs 3.1 K 450 K 2.8 K

Assembly 6. Row H, 600 K 3.2 K

Col m 2 at 0.71 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-6H02-032 ClaJding on Fuel 422 to 1533 K 1 Ha 3.1 K 450 K 2.8 K
Assembly 6. Row H, 600 K 3.2 K
Column 2 at 0.81 m 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-6H08-039 Claddine, on Fuel 422 to 1533 K 1 Hs 3.1 K 450 K 2.8 K
Assembly 6, Row H, 600 K 3.2 K

Col ma 8 at 0.99 's 800 K 4.7 K
above bottom of fuel 1000 K 6.2 K
rod.

TE-6LP-001 Fual Assembly 6 lower 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
65. K 3.3 K

- . , , -s
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TABLE B-1. Tcontinucd)

Initial Af ter Emperiment initiation
Variable, Condition

System, and Measurement Recording Uncertainty Unc e r t aint y
a (1) Reading (t) CommentsDetector Location Range Frequency

TEMPEKATURE

(continued)

Reactor Vessel
(continued)

TE-6LP-003 Fuel Assembly 6 lower 311 to 977.4 K 1 Hz 2.7 K 350 K 2.5 K

end box. 450 K 2.6 K
550 K 2.6 K
650 K 3.3 K

TE-6UP-001 Fuel Assembly 6 urper 311 to 977.4 K 1H 2.7 K 350 K 2.5 K Qualified to 20( s.

end box. 450 K 2.6 K
550 F 2.6 K
650 K 3.3 K

TE-6UP-003 Fuel Assembly 6 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

w
Secondary
'oolant SystemC

TI-P004-004 Secondary coolant 366 to 505 K 1 Hz 0.9 K -- 0.9 K

system feedvater.

Emergency Core
Cooling System

2T-P120-062 Cold leg injection in 280 to 620 K 1 Ha 2.1 K -- 2.1 K
4-in. line upstream of
cold leg injection
point.

Intact 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 instrument,
Channel A. response limited.

TT-P139-033 Intact loop hot leg 533 to 616 K 1 Hz 0.5 K -- 0.5 K Qualified to 200 s,

primary coolant, process instrument,

Channel B. response limited.

TT-P139-034 Intact loop hot leg 533 to $16 K 1 Hz 0.5 K -- 0.5 K Qualified to 200 s,

primary coolant, process instrument,

Channel C. response limited.
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TABLE B-1. (continued)

Initial Af ter Experiment Initiation
Variable, Condition

System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency (+ ) Reading (*) Commentsa

tiANSIT TIME

Broken Loop

TTE-BL-01A-1 Cold leg, bottom, +76 m/s 1 Hz -- 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-01A-2 Cold leg, bottom, +76 m/s 1 Ha -- O m/s 0.75 m/s Not recorded.
certer. 40 m/s 2.36 m/s

76 m/s 4.33 m/s

ITE-BL-01A-3 Cold leg, bottom, +76 m/s 1 Ha -- O 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-018-1 Cold leg, centee, +76 m/s 1 Ha -- O m/s 0.75 m/s Not recorded,

front. 40 m/s 2.36 m/s
76 m/s 4.33 m/s

ITE-BL-015-3 Cold leg, center, +76 m/s 1 Ha -- O 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-01C-1 Cold leg, top, +76 m/s 1 Ha -- 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-01C-2 Cold leg, top, +76 m/s 1 Hz -- O m/s 0.75 m/s Not recorded.
center. 40 m/s 2.36 m/s

76 m/s 4.33 m/s

TTE-BL -01C-3 Cold leg, top, +76 m/s Ha -- O m/s 0.75 m/s Not recorded.
rear. 40 m/s 2.36 m/s

76 m/s 4.33 m/s

a <. er- ,
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TABLE B-1. (continued)

Iaitial Af ter Emperiment Initiation
Variable, Condition
System, and Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequencya ( *_ ) Reading (*) Comments

a. Recording f requency is the measurement channel bandwidth at the ,+3 dB level.

b. Reference B-1.

c. Reference B-2.

d. Reference B-3.

e. The steam generator level is defined as O at 2.95 m above the top of the tube sheet.
-

4
f. Reference B-4.-

g. Re ference B-5.

h. Pressure measurements are presented as absolute values.

.
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