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ABSTRACT
,

Experiment L2-3 of tt e Loss-of-lluid rest (LOFT) Facility Power Ascension Series (Experiment Series
L2) was performed to obtain data for analytical code assessment and to further understand the thermal-
hydraulic behavior which occurs during a postulated loss-of-coolant accident in a pressurized water reac-
tor. The specific objectises of Experiment L2-3 were to determine the thermal-hydraulic behasior of the
nuclear core and the thermal-mechanical response of the fuel rod cladding with a maximum linear heat
generation rate of 39.4 kW/m. The LOFT facility was configured to simulate a postulated loss-of-coolant
accident in a commercial pressurized water reactor (~1000 N1We) resulting from a 200% double-ended off-
set shear break in the cold leg of the primary coolant system. T'ie initial conditions in the primary coolant
system were: hot leg temperature 592.9 K, cold leg temperature 560.7 K, pressure 15.06 N1Pa, and intact
loop flow 199.7 kg/s. During system depressurization into a simulated containment, emergency core cool-
ing water was injected into the primary coolant system cold leg to pr ovide data on the effects of emergency
core cooling on system thermal-hydraulic response. The experiment was successful in accomplishing the
objectives. Recorded data for Experiment L2-3 are presented.
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SUMMARY

Esperiment 1.2-3 was performed as part of the 1.oss-of-l'luid Test (LOFI) Program conducted by'

EGAG Idaho, ine., for the U.S. Nuclear Regulatory Commission. ~1 bis test is part of the Power Ascension .

Series (Experiment Series 1.2) w hich was designd n ins estigate the response of the I. OFT nuclear core to
the blowdown, refill, and renood transien" ~ loss-of-coolant esperiments (1 OCEs) conducted at
gradually increasing power Nels ..ent 1.2-3, conducted at 39.4 kW/m (36.7 N1W), had the''

following objectis es: ,

(1) ()etermination of core-wide and spatial variations of fuel rod cladding thermal response

(2) Identification of thermal-hydraulic phenomena and determination of effects of
thermal-hydraulic phenomena on fuel rod cladding thermal response

(3) I)etermination of emergency core cooling system (ECCS) performance and core renood
characteristics

(4) 1)etermination of the integrity of the fuel rod cladding

(5) ()etermination of principal sariables of temperature, pressure, density, mass flow, and
mass insentory as functions of time associated with the core, primary cooling system
coolant, and ECC sufficient for comparison with and assessment of code predictions.

The LOIT integral test facility is a highly instrumented, pressurized water reactor test system designed *

for the .,imulation of loss-of-coolant accidents (I.OCAs) representatise of commercial (~1(O' N!We) four-
loop pressurized water reactors (PWRs). The 1.0FT facility consists of:

(1) A reactor s essel with a nuclear core (Core 1) ,

(2) An intact loop with actise steam generator, pressurifer, and two primary coolant pumps
connected in pa' allelt

(3) A broken loop with simulated free-wheeling pump, simulated steam generator, and two
quick-opening blow dow n vah e assemblies

(4) A blow dow n suppression system consisting of a blowdow n header, blowdow n
suppression tank, and a blowdown suppression tank spray system

(5) An ECC injection system consisting of a low-pressure injection system (LPIS) pump, a
high-pressure injection sy stem (ilPIS) pump, and an accumulator.

For the performance of the Esperiment L2-3 i OCE, the LOFT test system was assembled to represent a
postulated 200% double-ended offset shear of the pump discharge piping in the cold leg of a commercial
PWR.

Experiment L2-3 was initiated from primary coolant system initial conditions of: temperature 592.9 K *

(hot leg), 560.7 K (cold leg), and an intact loop Dow rate of 199.7 kg/s. The initial power level was
36.7 N1W with a maximum linear heat generation rate of 39.4 kW/m. To determine system thermal-
hydraulie response, scaled ECC was directed into the primary coolant system cold leg injection line
through use of an accumulator, a llPIS pump, and a LPIS pump. The accumulator initiated injection at .

16 s, and IIPIS flow and LPIS Gow were initiated at 14 and 29 s after rupture, respectisely.
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Experiment 1.2-3 satisfied the specified objectises. Data were successfully collected and processed from
856 of the 888 daic. channels used during Experiment L2-3. Of the instruments w hich malfunctioned, none
impacted the success of the experiment. This report presents data in the form of graphs in engineering
(standard international) units. In conjunction with data obtained from direct measurement, chosen com-
puted variables are included to facilitate the analysis of the system thermal-hydraulic behasio:*
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ACRONYMS

ACC Accumulator
.

Ill. liroken loop

ilS I Illowdow n suppression tank

e
llSISS lilowdow n suppressian tank spray sy stem

IlWST lloruted water storage tank

CCW Counterclockwise

C Centerline

Cl Cold leg

CW Clock w ise

DAVDS Data acquisition and sisual disp!ay system

DC Dow ncomer
.

D FT Drag disc - turbine transducer

liCC Emergency core cooling or coolant
a

liCCS Emergency core coolant system

iF Free field

111. Ilot leg

11PlS Iliph-pressure injection system

I.OCA 1.oss-of-coolant accident

LOCE Loss-of-coolant experiment

LOFT 1.oss-of-fluid test

iP Lower plenum

I PIS Low-pressure injection system
.

OD Outside diameter

ppm Parts per million
.

PWR Pressurized water reactor

QEUD Qualified engineering unit data
%

" ^i;1 \

(33 3
vi



QOl!V Quick-opening blowdow n vah e

RAllV Reflood assist bypass sahe

.

RMS Root mean square

rpm Revolutions per minute

* SCS Secondary coolant system

SG Steam generator

T Time of blowdown initiationo

XRO Orifice
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EXPERIMENT DATA REPORT FOR LOFT
POWER ASCENSION EXPERIMENT L2-3

.

l. INTRODUCTION

The Loss of-Fluid Test (LOIT) Program is one of several water reactor research experimental programs
' condocred by EG&G Idaho, Inc., for the U.S. Nuclear Regulatory Commission and administered by the

1)epartment of Energy. The LOIT Program objectises are to:

(1) Provide data required to evaluate the adequacy and improve the analyt;eal methods
currently used to predict the hypothetical loss-of-coolant accident (LOCA) response of
commercial (~1000 MWe) pressurized water reactors (PWRs). The performance of
crigineered safety features, with particular emphasis on the emergency core cooling system
(ECCS) and the quantitative margins of safety inhorent in the performance of engineered
safety features,is of primary interest.

(2) Identify and investigate any unexpected event (s) or threshold (s)in the response of either
the plant or the engineered safety features, and deselop analytical techniques that
adequately describe and account for such unexpected behavior.

In order to meet these objectises, the LOFT integ a:a test facility was designed to sin, alate the major
components of a four-loop, commercial PWR to produce data on the thermal, hydraulic, nuclear, and*

structural processes expected to occur during a LOCA. A detailed description of the I. OFT facility can be
found in Relerence 1.

The LOFT Power Ascension Series (Experiment Series L2) was designed to provide large-scale,

blowdown system data for a PWR. Parameters varied for Experiment Series L2 include initial power lesel,
primary coolant pump operation, time of ECCS injection, and fuel pressurization.

The specific experiment series objectives are to:

(1) Run a full-power, double-ended cold leg break experiment at nominal ECCS conditions as
quickly as possible consistent with an orderly approach to the full-power experiment

(2) Use a sequence of events in this experiment series which is representative of "best
estimate" plant conditions with various 10 CFR, Part 50, Appendix K hardware
conditions

(3) Provide a comparison of nonnuclear and nuclear experimema! data to determine and
separate the effects of hydraulic forces (and vessel heat transfer) and nuclear heat on the
blow dow n

(4) Proside data on thermal-hydraulic and fuel beha,ior for evaluation and assessment of
* computer models and codes used to predict large pressurized water reactor LOCA

response.

-

a. The term " integral"is used to describe an experiment combining the nuclear, thermal, hydraulic, and
structural processes occurring during a LOCA as distinguished from separate effects, nonnuclear,
small-scale, thermal-hydraulic experiments conducted for loss-of-coolant analysis.

f' ( , 3rJa) IvJ
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Experiment L2-3 was conducted in the i OFT facility at a maximum linear heat generation rate of
39.4 kW/m (36.7 MW). This power lesel is about 75% of the LOFT rated thermal power of 50 MW and
cormsponds to tLe nominal f ull power operation of a commercial PWR. The primary objectises of
Experiment L2-3 Acre to:

.

(1) Dete mine core-wide and spatial s ariations of fuel rod cladding thermal response

(2) Identify thermal-hydraulic phenomena and determine effects of thermal-hydraulic
phenomena on fuel rod cladding thermal response ,

(3) Determine ECCS performance and core reflood characteristics

14) Determine the integrity of the fuel rod cladding

(5) Determine principal variables of temperature, pressure, density, mass Dow, and mass
inventory as functions of time associated with the core, primary coolant system, and ECC
sufficient for comparison with and assessment of code predictions.

Experiment i 2-3 was conducted from initial temperature in the primary coolant system intact loop of
592.9 and 560.7 K in the hot and cold legs, respectisely, and system pressure of 15.06 MPa. The experi-
ment simulated a 200% double-ended offset shear in the pump discharge line in the co'd leg of a four-loop,.

commercial PWR. The reactor was operated for a minimum of 20 hours to establish steady state conJi-
tions prior to blowdown. The 20-hour period was selected to maintain typicality of fuel fission product
inventory with commercial PWRs w hile keeping fuel depletion to a minimum.

.

The purpose of this report is to present the data from Experiment 12-3 in an uninterpreted out readily
usable form for use by the nuclear community in adsance of detailed analysis and interpretation.The data,
in the form of graphs in engineering units, hase been analyzed only to the extent necessary to ensure that
they are reasonable and consistent. .

'v:etion 11 briefly describes the LOFT configuration. Section 111 discusses the LOFT instrumentation
system and the methods of obtaining certain measurements, and Section IV summarizes Experiment L2-3
initial conditions and experiment procedures. Section V presents the data with supporting information for
data interpretation. Appendix A discusses the methods used to verify the consistency and accuracy of the
data.

.
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11. SYSTEM CONFIGURATION

Th- LOf T facility has been designed to simulate the major components and system responses of a com-
mercial PWR during a LOCA. The experiment assembly comprises fise major subsystens w hich hase been*

instrumented such that system variables can be measured and recorded during a loss-of-coolant experiment
(LOCE). The subsystems include: (a) the reactor vessel, (b) the intact loop, (c) the broken loop, (d) the
blowdown suppression system, and R) the ECCS. The LOFT major components are shown in Figure 1,
and the LOFT piping configuration is show n in Figure 2.=

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

The fuel consists of UO3 sintered pellets with an average enrichment of 4.0 weight ro fissile uranium
(U235) and the density is'93Co of theoretical density. Fuel pellet diameter and length are 9.29 and
15.24 mm, respectisely. Both ends of the pellets are dished with the total dish volume equal to 2ro of the
pellet solume. Clad material is zircaloy-4. Cladding inside and outside diameters are 9.48 and 10.72 mm,
respectis ely.,

The intact loop simulates the three unbroken loops of a commercial four-loop PWR and contains a
steam generator, tw o circulating coolant pumps in parallel, a pressurizer, a venturi flowmeter, and connee-
ting piping. For Experiment L2-3 the intact loop steam generator inlet and outlet plenums contained low

*
resistance, square-edged orifice plates.

The broken loop consists of a hot leg and a cold leg that are connected to the reactor vessel and the
blowdow n suppression tank header. Each leg consists of a break plane orifice w hich determines the break
size to be simulated, a quick-opening blowdow n vahe (QOBV) which simulates a pipe break, a recircula-
tion line, an isolation vahe, and connecting piping. The break now area (each break plane orifice area)in
this configuration is 8.4 mm which is 100ro of the possible break flow area of each line. The recirculation
lines established a small now from the broken loop to the intact loop to maintain approximately equalloop
temperatures prior to blowdown. These recirculation paths are isolated from the system just prior to
blow dow n initiation.

The broken loop hot leg also contains a simulated steam genera:or and simulated pump. These
simulators have hydraulie orifice plate assemblies which hase similar (passive) resistances to flow as an
actis e steam generator and a free-w hecling pump.

The blowdow n suppression system simulates the containment backpressure of a c)mmercial PWR. This
system comprises the blowdown suppression tank header, the blowdown suppression tank, the nitrogen
pressurization system, and the blowdown suppress on tank spray system. The blowdown header is con-i-

nected to the suppression tank downcomers that extend inside the tank and discharge below the water level
established as an Experiment L2-3 initial condition. The nitrogen pressurization system is supplied by the
LOFT inert gas system and uses a remote controlled pressure regulator to establish and maintain the

_

specified blowdown suppression tank initial pressure. The spray system consists of a centrifugal pump
which discharges through a heatup heat exchanger and either three spray headers or a pump recirculation
line that contains a cooldown heat exchanger. The spray pump suction can be aligned to either the
blowdown suppression tank or the borated water storage tank. The three spray headers have flow rate
capacities of 1.3, 3.8, and 13.91/s and are located in the blowdown suppression tank along the upper
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centerline. The peak pressure in the blowdown suppression tank was establisned by predetermined
pressure, temperature, and liquid lesel to simulate the containment backpressure of a commercial PWR.
Following Lixperiment 12-3 initiation, the suppression tank spray system was automatically initiated and
adjusted to follow a predetermined pressure history. Therefore, the blowdown effluent was contained

- within the blowdown suppression tank but prosided the peak pressure and predetermined pressure history
that would have resulted had the break occurred in a commercial PWR which was discharging into its
containment vessel.

The 1 OIT ECCS simulates the ECCS of a commercial PWR.1he accumulator, the high-pressure injec-
,

tion system (llPIS), and the low-pressure injection system (1 PIS) were used during this experiment. Each
system was arranged to inject scaled flow rates of ECC directly into the primary coolant system cold leg.
To proside these scaled flow rates, Accumulator ACC-A,llPIS Pump A, and LP!S Pump A were utilized.
Accumulator ACC-A was preset to inject ECC at a system pressure of 4.22 MPa. HPIS Pump A was
preset to inject at 1.581/s and to initiate upon receipt of a low pressuri/er lesel coincident with a low
system pressure signal. Initiation of I PIS Pump A flow began by a valse in the ECC line ope .ing upon
receipt of a low system pressure coincident with a low pressuri/er signal. The actual recorded salues for the
ECCS injection setpoints are presented in Section IV.
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111. MEASUREMENTS AND INSTRUMENTATION

The ! OFT instrumentation splem was designed to measure and record the Unportant esents that occur
during a 1 OCE. For Experiment I.2-3, HS8 channels of data were recorded.

I luid temperatures at all major locations in the sprem were obtained from thermocouples and resistance
temperature detectors.

Pressure measurements were generally obtained with strain-gage transducers with pressure transmission
lines connectmg the transducers to the measurement points. Two piezoelcetric transducers wcre used w here
high-frequency response was desired rather than absolute accuracy. Free field pressure transducers, in
which the sensing elements were inside a bellows arrangement and immersed in the fluid at the measure-
ment location, were also used to eliminate connecting transmission lines and thereby produce higher
frequency response without the distortion caused by the lines.

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

1: low selocity measurements were generally obtained directly by use of turbine flowmeters. N1omentum
flux was measured by drag dises. The presented data for fluid selocity and momentum flux are based on
the following flow areas at the instrument locations:

Instrument Flow Area
.

I E-Ill-1 A, -1II, -1 C, -2A, -213, and -2C 0.0634 m2
N1E-Ill.-l A, -1 B, -IC, -2A, -211, and -2C

FE-PC-1 A, -1 B, -lC, -2, -3 A, -3 B, and -3C 0.0634 m2 ,

N1E-PC-1 A, -1 B, -1C -2, -3 A, 3B, and -3C

FE-IST-1 and FE-2ST-1 0.141 m2
N1E-IST-l and N1E-2ST-1

FE-lUP-1,1 E-3UP-1, and FE-5UP-1 0.125 m2
NIE-lUP-1, N1E-3UP-1, and N1E-5UP-1

Density was measured by gamma densitomc:ers through the use of the attenuation of gamma rays from
a Co60 source to sense the mass of fluid within the pipes. Each of these densitometers had three beams
(Beams A, B, and C) which trasersed the lower, middle, and upper parts of the pipe, respectisely, in adJi-
tion, each had a detector (Beam D) located so that it measured background radiation. Figure 4 shows the
typical gamma densitometer configuration relatis e to the piping.

1.ieuid lesels were obtained by means of (a) differential pressure transducers in the pressurizer,
accun.ulators, steam generator secondary, and blowdown suppression tank and (b) liquid detectors w hich
sense tl e conductisity of the fluid near each of a series of electrical contacts in the reactor s essel.

.

Control rod position was indicated by means of proximity switches, turn counter, and pulse totalizers.
The circuitry associated with the proximity switches controls a set of lamps. Each set of lamps consists of a
" rod bottom" lamp and four " rod location" lamps. The rod bottom lamp lights only when the control
rod is bottomed. Each rod location lamp lights as the leadscrew on the control rod passes its switch posi-
tion during withdrawal, and it remains lit whenever the leaJserew is abose this position. The turns counter
and pulse totalizer indicate control rod position by monitoring the turns of the leadscrew. When the con-
trol rods are scrammed, the leadscrew is disengaged and the turns counters and pulse totalizers do not gise
an indicatien of control rod position.
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Valse positions (analog indication trom 0 to 10% of opening) were measured by either resistance
potentiometers or dit terenhal transformers.

N1echanical pump speed was measured by an eddy current displacement transducer which used a slotted
metallie target attached to the top of the pump motor shaft. The target contains six asymmetrical slots such
that pump speed and direction of rotation can be determined. Electrical pump power was measured by a
wattmeter.

Reactisity was measured by boron trifluoride proportional counters, voltmeters, both compensated and
uncompensated ioni/ation chambers, and an analog computer.

The prompt power transient was measured by self-powered neutron detectors. Each detector consists of
a cylindrical CoS9 emitter, a layer of aluminum oxide for electrical insulation, and an outer sheath of
Inconel. The cable connected to the detector consists of two inconel wires in an inconel sheath with
magnesium oxide insulation. One of the wires is connected to the cobalt emitter and the other is open
ended. The open-ended wire gises a background subtraction signal to compensate for the radiation
sensitisity of the cable.

The steady state linear heat generation rate is determined from neutron flux measurements taken with a
transversing in-core probe (TIP) at four guide tube locations in the core. This instrument consists of a fis-
sion chamber attached to a Gexible cable and its ow n data recording system. The probe is withdrawn and
stored outside the core prior to blowdow n initiation.

The data acquisition and visual display system (DAVDS) was used to record the measurement data from
the sarious instrumentation systems on a combination of digital recorders, medium-band and wide-band

~

3frequency modulation (FN1) tape recorders, and oscillographie recorders , Redundant records were made
where use dictated more than one recording mode or where an extra measure of assurance was desired for
critical measurements.

.

A digital computer was used to colleet the LOCE data in a multiplex format at the LOFT facility and to
4perform equipment calibrations, posttest data reduction, and plotting Immediately following the test,

the computer was used te reduce critical channels of the data so that a decision could be made quickly as to
the success of the experiment. The recorded FN1 data were conserted into digital form which were then
demultiplexed to be compatible with the CDC CYllER 76/173 computer system.

The CDC CYllER 76/173 computer system was used to further reduce the data. Calibration factors were
first applied to produce data plots in engineering units so that engineering specialists could examine each
channel for discrepancies or unexpected es ents. Where possible, instrument channel outputs and computed
sariables were compared with rest predictions, presious tests, corresponding parameter channels, and
calculated quantities. Those measurement comparisons that were determined to be within the accuracy of
the particular instrument were labeled as qualified engineering units data (QEUD).

Transducers were generally calibrated under laboratory conditions prior to installation in LOFT.
Verification of calibration constants was accomplished by performing special tests during heatup and
analyzing initial conditions data, in addition, post-LOCE checks were performed to pinpoint questionable
data and to s erify data consistency. Appendix A gises a discussion of the techniques used to perform data

,

consistency checks.

Figure 5 shows a piping schematic with instrument locations indicated. Table I gises the nomenclature
for 1 OFT experimental and process instrumentation designations. Iloth types of instrumentation are
included in this report. Thermocouples and neutron flux detectors located in the nuclear core base special
identification. Each of these transducers has been given an identification number w hich identifies the type
of transducer and its location within the core as follows.
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TABLE I

NOMENCIATURE FOR LOFT INSTRUMENTATION

_

Designations f or the dif f erent types of e xperiment al i ns truments .

AE Accelerometer

UE Den si t ome t er

DIE Dis pl acemen t element

FE Coolant flow element

LE Cool an t level element

ME Momentum flux detector

NE Neutron detector

PCP Primary coolant pumps

PdE Dif f erential pressure element

PE Pressure element

RPE Pump speed element

TE Temperature element

Desi gnat i ons for the different exper imen t a l systems exce pt the core.

BL Broken loop

LP Lower plenum

PC Primary coolant i nt ac t l oo p

RV Reactor vessel

SC Steam generator

IST Downcomer 9t alk 1

2ST Downcomer Stalk 2

SV Suppression tank

UP Upper plenum

De si gna t i ons f or the different types of process instruments.

CV Control valve

FE Flow element

Fr Fl ow tr an smi t t er

LIT Level indicating transmitter

LS Control rod limit switch
LT Liquid level transmitter

PdT Differential pressure t ran smi t t er

PT Absolute pressure transmitter

Ft7 1

JJJ tUU
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TABLE I (continued)
_

De si gna ti ons for the different types of process instruments (continued).
RE Radiation element
*IE Temperature element

TT Temperature transmitter

Designations for the different systems associated with the process
i ns t r umen t s .

P4 Secondary coolant system

P120 Emergency core coolant system

P128 Primary coolant addition and control
system and IIPIS

P138 Broken loop and pressure suppression system
P139 Intact loo p

P140 Primary coolant purification system

P141
.

Primary component cooling system
T-86 Intermediate range
T-87 Power range

CRDM Control rod drive mechani sm

Transducer location (inches from bottom of fuel rod)
Fuel assembly row
Fuel assembly column
Fuel assembly number
Transducer type

,

TE- A l l-28

Figures 6 and 7 show isometric views of the major system compcnents with instrument locations
indicated and Figures 8 through 17 gis e more specific locations for instruments located on individual com-
ponents. Reference I may be corsulted if additional details of instrument design and locations are desired.
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Fig. 7 1.0FI thermo-fluids measurements instrumentation for broken loop.



Station numbers are a dimensionless measure of
relative elev.1tton within the reactor vessel They
are assigned in increments of 25 4 mm with

station 300 00 defined at the core barrel support
ledge inside the reactor vessel flange

.
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IV. EXPERIMENT PROCEDURES AND INITIAL CONDITIONS

The following test procedures and initial conditions are specific to Experim:nt L2-3.

1. EXPERIMENT PROCEDURES

in preparation for Experiment L2-3, the primary coolant system was filled and vented and the specified
sy stem water ehemistry was established. Prior to the heatup of the plant, seseral tests were performed on
the LOFT system. These tests included plant requalification tests, QOBV operation and seat leakage
checks, pump coastdown runs, LOCE control system checks, and operational verification of newly
installeJ instrumentation. Selected system process instrumentation was calibrated and an electrical
calibration was performed on the DAVDS.

The primary coolant system pressure was hydrostatically increased to 1.46, 3.53, 6.98,10.43,13.9, and
IS A N1Pa at cold plant temperature and zero flow conditions. The DAVDS recorded 20 s of data at each
pressure plateau to determine the degree of sensitisity of the pressure serning instruments. The system was
concurrently inspected for leakage at the various test pressures. The pumps were operated at 20,40,50,
and 60 Hz with 20 s of data taken at each frequency. Finally, just before heatur of the plant, the
appropriate initial conditions were established for the blowdown suppression tank, accumulator, and
borated water storage tank.

The plant was stabilized at three different temperatures during heatup: 422,489, and 555 K. At each of
these temperatures,20 to 30 s of data were recorded for calibration checks and to determine the degree of
instrument temperature sensitisity. At the 489- and 555-K stabilization points, the pumps were stopped and
20 s of data were recorded during now coastdown and zero now conditions. With the pumps off at the
555-K stabdization point,20 s of data were obtained at 15.6,13.9,12.5,11.1, and 9.74 N1Pa in both the
increasing and decreasing directions. Frequency tests were performed by sarying the primary coolant
pump frequency from 20 to 60 Hz in 10-Hz increments at each of the three heatup temperatures. Before
the reactor was brought to critical, the DAVDS was calibrated and the boron concentration in the
accumulators, blowdown suppression tank, and borated water storage tank was serified.

After reactor criticality was achiesed, a power level of 36.7 N1W was maintained until blowdown
occurred. A plot of the power lesel sersus time for the 80-hour period prior to blowdown is gisen in
Figure 18. During this time, calorimetric measurements of power lesel were performed using the secondary
coolant system (SCS) feed flow and temperature. The core axial and radial flux profiles were used to
calculate the esperiment power lesel. The now rate was set at 199.8 kg/s and adjustment of the SCS was
made to attain the calculated experiment power level. The primary coolant system boron concentration
was aJjusted to establish a reactor vessel outlet "mperature of 592.9 K.

Prior to blowdow n, a DAVDS calibration and data integrity check were performed. During this period,
the ini ial condition water samples were taken from the primary coolant system, the secondary coolantt

s3 stem, and the blowdown suppression tank. The conditions in the intact loop were established to proside
199. kg's now with temperature in the hot leg and pressure at 592.9 K and 15.06 N1Pa, respectiseh, at
the time of blowdown initiation. The blowdown isolation vahes were opened 10 minutes before
blow dow n. Purification lines and broken loop recirculation lines to the intact loop w cre closed.

Immediately prior to blowdow n (within 90 s), the DAVDS was actisated and data recording was started,
coolant flow to the primary coolant pumps was initiated and the pressurizer heaters were turned off.
Experiment 12-3 was initiated. QOBV-2 (CV-P138-15) commenced opening 1.9 ms before QOBV-1
tCV-Pl3S-1) and opened to the now area of a 12-inch Schedule 160 (0.30 rrm OD) pipe in 19.1 ms;
QOHV-1 opened to the same now area in 17.2 ms. The sequence of esents for Experiment 12-3 is prosided
in Table 11,

c o) ''O26 jg i-
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Fig.18 I OlT power history prior to Esperiment 1.2 3 hiondown (full power = 50 MWH.

Electrical power to the primary system motor generator sets was terminated at 200 s after blowdown
'

initiation and the primary coolant pumps began to coast down under the influence of a flywheel system
2(316.0 kg/m ). The piimary system motor generator set field breakers were tripped at 215 s before the

primary coolant pumps coasted dow n below 12.5 Hz.

Emergency core coolant injection was directed to the intact loop cold leg during blowdown. Injection
from Accumulator ACC-A at a system pressure of 4.18 MPa began approximately 17 s after initiation of
blowdown and continued for 32 s. The HPIS How was initiated by LOCE control 14 s after the initiation
of blowdown and was injected at a flow rate of 1.31/s. The LPIS flow was initiated by LOCE control 29 s
after the initiation of blowdown. Nitrogen gas from Accumulator ACC-A entered the system at 49 s and
continued to now for about 11 s.

Initial conditions were set to produce a peak pressure of 285 kPa in the blowdown suppression tank at
which time the blowdown suppression tank spray system (BSTSS) was automatically initiated. The BSTSS
was programmed to proside a spray rate proportional to the difference between the actual pressure and the
desired pressure. The BSTSS was not capable of following the desired pressure decay exactly because of a
pressure pulse caused by accumulator nitrogen entering the suppression tank. This spray was continuous
until recording stopped.

.

The DAVDS recording system obtained approximately 5 minutes of data after simulated rupture. An
electrical calibration of the I)AVDS was performed following the experiment.

.
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TABLE II

SEQUENCE OF EVENTS FOR POWER ASCENSION EXPERIMENT L2-3

Time after
*

Blowdown initiationa
Event (s)

LOCE L2-3 initiated 0
*

Reactor scram signal received at control room 0.103

Control rod height above core bottom: Control rods:
2 4 6 8

1.22 m 0.423 0.423 0.423 0.433
0.81 m 0.663 0.653 0.653 0.673
0.28 m 0.983 0.953 01953 0.973
0.0 m 1.683 1.493 1.653 1.533

control rods completely inserted 1.683

HPIS injec tion initiated 14

Pressurizer emptied 14

Accumulator A injection initiated 17

LPIS injec ticn initiated 29

Lower plenum filled with liquid 35
*

Saturated blowdown ended 40

Accumulator A liquid line flow endedb 49

Core volume re flooded 55

Blowdown suppression tank maximum 70 ,

pressure attained

Primary coolant pumps tripped 200

a. Blowdown initiation time was

Year Day Hour Minutes (s)

79 132 22 35 22.332
b. Flow measuring point is downstream of level indicator.

2. INITI AL CONDITIONS

The initial conditions (except for the linear heat generation rate conditions) and tolerance bands for
Experiment L2-3 are presented in Table 111 along with the salees measured immediately prior to the .

blowdown initiation. Initial conditions were within specified tolerances except those indkated as out of
specification in Table 111. None of the conditions that were out of specification impaired the results of the
experiment. Table IV gives the linear heat generation rate versus core height for four locations within the
1 OFT core prior to blowdow n initiation. The data for Table IV wcre obtained from the traversing in-core
probe system.

,

Table V gives the measured fluid temperatures of the primary coolant system immediately prior to
blow dow n initiation.

2S
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TABLE III

INITIAL CONDITIONS FOR POWER ASCENS'.ON EXPERIMENT L2-3

Variable Specifie<. Value Measured Value*

Primary Coolant System

Loop resistance Low steam generator Low resistance

resistance orifices*

Mass flow rate (kg/s) - 199 + 6.3

Pressure (MPa) 14.95 + 0.34 15.06 + 0.03
_

Cold leg temperature (K) - 560.7 + 1.8

Hot leg temperature (K) 591.67 + 7.2 592.9 + 1.8

Boron concentration (ppm) As required to 679 + 4
establish temperature

Reactor Vessel

Power level (MW) - 36 + 1.0

Maximum linear heat 39.4 39 + 3.0

generation rate (kW/m)
Control rod position (above 1.372 + 0.0127 1.37 + 0.01*

full-in position) (m)
_

Pressurizer

Stream volume (m ) - 0.293 + 0.008-

Water volume (m ) - 0.670 + 0.008

Water temperature (K) - 615.3 + 3.0

Pressure (MPa)8 14.87 + 0.34 15.06 + 0.03

Level (m) 1.13 + 0.178 1.19 + 0.01
, _

Broken Loop

Hot leg temperature (K) 587.6 +0
- 44

Near vessel (K) - 565.5 + 1.8

Near break - 556.5 + 1.8

Cold leg temperature (K) 563.8 +0
- 44

Near vessel - 554.3 + 1.8
,

Near break - 550.3 + 1.8

Steam Generator Secondary Side

, Water level (m) 3.162 + 0.05 3.11 + 0.025

Water temperature (K) - 482.1 + 3
_

Pressure (MPa) - 6.18 + 0.08

Mass flow rate (kg/s) - 19.5 + 0.4

29
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TABLE III (continued)

Variable Specified Value Measured Value
.

ECC Accumulator A

Gas volume (m ) - 0.96 + 0.03
*

Water volume injected (m ) - 1.71 0.03

Pressure (MPa) - 4.18 + 0.05

Temperature (K) 305.4 + 2.8 307.2 + 3

Boron concentration (ppm) 3100 3281 + 17

Suppression Tank

Liquid level (m) 1.27 + 0.0254 1.25 + 0.02

Gas volume (m ) - 54.1 _+ 0.6
Liquid volume (ra ) - 28.7 + 0.6

Downcomer submergence (m) - 0.39 + 0.02

Water temperature (K)' 356 + 3.6 350.1 +3

Pressure (gas space)c (MPa) 0.086 + 0.007 0.10 + 0.01 *

Containment vessel - 0.09 + 0.01

pressure (MPa)
<

a. Pressure measurements are expressed as absolute values.

b. Based on average submergence of four downeomers.

c. Out of specification but did not affect results,

d. Out of desired tolerance but within acceptable tolerance.

Table VI specifies the required water chemistry for the primary coolant system, the blowdown suppres-
sion tank, and the secondary coolant system. In addition, the results of the water ehemistry analyses for
these systems are presented for pre-LOCE conditions and for the blowdow n suppression tank post-I OCE
conditions. The prc-l.OCE Accumulator ACC-A boro- concentration was 3281 ppm and the horated
water storage tank boron concentration was 3296 ppm. ~1hese ana!>ses were required to utili/c the data
from the reactor s essel dow neomer liquid lesel probes.

.

.
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TABLE IV

LINEAR HEAT GENERATION RATE PRIOR TO EXPERIMENT L2-3 BLOWDOWN
(Reading Uncertainty + 7.6%)

,

Linear Heat Generation Rate For
Core Position

Height Above (kW/m)*

Core Bottom
(m) IC7 3C7 5H8 SM3

0.152 8.94 8.94 16.00 15.69
0.305 19.26 19.26 31.38 31.41
0.457 20.29 20.29 32.15 32.57
0.610 22.98 22.98 36.12 36.88
0.762 22.49 22.49 34.09 34.44
0.914 17.94 17.94 27.19 27.51
1.067 16.11 16.11 24.42 24.70
1.219 12.57 12.57 17.97 18.30
1.372 7.33 7.33 11.11 11.24
1.524 3.35 3.35 5.59 5.25
1.676 0.95 0.95 2.13 2.00

.

TABLE V

PRIMARY COOLANT TEMPERATURES AT BLOWDOWN INITI ATION,

Temperature
Location Detector (K)

Intact loop hot leg (near vessel) TE-PC-002 592.8 + 1.8

Intact loop steam generator inlet TE-SG-001 592.4 + 3.9

Intact loop steam generator outlet TE-SG-002 562.6 + 3.9

560.7{l.8Intact loop cold leg (near vessel) TE-PC-001
Reactor vessel downcomer:

Instrument Stalk i TE-lST-002 561.9 + 5.1
Instrument Stalk 2 TE-2ST-002 561.8 7 5.1

Reactor vessel lower plenum TE-5LP-001 562.7 I 5.1
Reactor vessel upper plenum TE-lUP-001 603.8 7 5.1

TE-3UP-001 599.8 7 5.1
TE-5UP-001 610.9 I 5.1. -

Broken loop hot leg (near vessel) TE-BL-002 565.5 + 1.8

Broken loop cold leg (near vessel) TE-BL-001 554.3 1.8
Intact loop pressurizer:

Saturation 615.3 + 1.6
-

C 7J u/ j i ' ' ..31 ,.u a



TABLE VI

WATER CHEMISTRY RESULTS FOR EXPERIMENT L2-3

Primary Coolant Intact Loop Blowdown Suppression Tank Secondary Oolant Sys t e m

a b
Parameter Specified Pre-LOCE Specified Pre-LOCE Post-LOCE Specified Pre-LOCE

pH (each at 298 K) 4.2 to 10.5 5.95 4.2 to 10.5 4.47 5.03 9.0 to 10.2 9.7

Conduc t ivit y (Lmho/cm3) 60 maximum 3.3 6C maxinum 12.1 10.0 2 maximum 0.7

(each at 248 K)
3Total gas (cm /kg) 100 maximum 19.0 _ 8.74 31.50 _ _

Dis solved oxvgen (ppm) 0.10 maximum <0.10 _ _ _ 0.005 maximum 0.0042
Lithium (ppm) 0.2 to 2.2 _. _ _ _ _ _

Chloride (ppm) 0.15 maximum <0.10 0.15 maximum <0.1 <0.1 0.15 maximum <0.1

Und is s o l ved solids (ppm) 1.0 maximum <0.5 1.0 maximum <0.5 2.5 1.0 maximum 8.0
Boron (ppm) _ 679 3050 3356 2934 80 maximum 0

Fluoride (ppm) 0.1 maximum <0.02 0.1 maximum <0.2 <0.2 0.10 maximum <0.02
3(cm /kg)C 10 to 60 18.0 _ _ _ _11yd r o ge n

Total gross ac t ivit y (Lc /ml) 375 maximum 3.23 (10-2) _ _ 9.38 (10-3) _ 0

Gross beta and gama (Lc/ml) _ l.92 (10-2) _ _ 9.38 (10-3) 250 maximum 0

Il31 (Lc/ml) 0.37 maximum 0 _ 0 0 9x 10 ' maximum 0
-

I3l (Lc/ml) 0.76 maximum 0 _ 0 0 _ 0I

S od i um ( ppm ) _ _ _ _ _ 0.1 maximum 0

Suspended solids (ppm) 1.0 3.3 1.0 12.1 10.0 _ 0.7

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

b. Specified values re vised August 1, 1978.

c. Prior to de pre s s ur i z at ion .

O
CS
LA

-

C3
CN
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V. DATA PRESENTATION

The data presented in this report include selected pertinent thermal-hydraulic and nuclear data from
LOTT Experiment L2-3. The data have been divided into three categories: qualified engineering units data*

(QEUD), restrained, and channel failed. The QEUD designation was applied to measurements that have
been compared with other measurements and have been found to be within the accuracy of the instrument.
These data checks are discussed in detail in Appendix A. The restrained designation is applied to
measurements for which the instruments did not fail but the data have some restrictions.-

The data were processed to the extent of presenting the data in graphical form in SI units, combining
measurements to produce computed variables, and overlaying graphs of corresponding variables at several
locations to facilitate comparison. The number of data points shown for each instrument have been
reduced, by <lecimation, to two thousand for ease of plotting. Point values of velocity from the turbine
flowmeters have been converted to average values by using the intact loop venturi Dowmeter. Computed
parameter data from the drag discs, the turbine flowmeters, and the gamma densitometers were filtered
with a 4-Hz, low-pass filter prior to presentation.

The 2-cr confidence intervals have been determined from a knowledge of the random errors of the sen-
sors, data system, calibration procedures and the channel random noise during pretest calibrations. These
are presented as functions of output level such that the user may determine the approximate uncertainty
over each range of interest for a given variable.

For LOFT Experiment L2-3 the instrumentation system performed well. Of 888 instrument channels,

recorded during this experiment,856 instrument channels provided mable data.

Table VII lists Experiment 12-3 instrumentation and gives the detector location, range, initial condition
uncertainty, uncertainty at specific readings, and recording frequency along with the figure numbers. This

* table also contains a " Comments" column which gives information relative to the usability of the data.
Instruments w hich only gave useful information about the experimental initial conditions are also given in
Table Vill.

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

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

(1) EXPERIN1ENT L2-3 NIEASURED VARIABLES SHORT-TERN 1 PLOTS (14
SECONDS OR LESS) - Figures 19 through 56. This section contains the detector out-
puts, including overlays, which were specifically designed for the short-term transient
and, therefore, do not exceed duration.

(2) EXPERIN1ENT L2-3 NIEASURED VARI ABLES - INTERN 1EDIATE TERN 1 PLOTS
(90 SECONDS)- Figures 57 through 249..

(3) EXPERIN1ENT L2-3 N1EASURED VARIABLES - LONG-TERN 1 PLOTS (200 AND
310 SECONDS)- Figures 250 through 279.

"

(4) EXPERIN1ENT L2-3 CON 1PUTED VARI ABLES - Figures 280 through 296.

33 -
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TABLE VII

MEASURED VARIABLES FOR EXPERDIENT L2-3

Initial After T
"ConditionVARIAPLE

System Measorement RecorJing Uncertainty Uncertainty

Detector Location Ranee Frequency" (1) Reading (1) Firure Comen t s

VALVE OFENING

Int ac t loop Main steam control O to 10J! 10 llz 3.23% O! 3.0% 57 QEUD.D
CV-POO4-010 valve. 25% 3.13*

50 3.47*
100% 4.611

Braken L.wp Broken loop cold leg 0 to 100; 100 Hz 3.0% O! 3.0' 14 QEUD.
CV-PI M-001 between break plane 25' 3.131

and suppression tank. SCI 3.47
100! 4.61%

$ Broken Loop Broken loop hat leg 0 to 100% 100 llz 3.0% 01 3.0* 19 QEUD.
CV-P138-0!S between break place 25% 3.13%

and suppression t an k . 501 3.471
1001 4.61%

Breken Loep 1.31/s spray header 0 to 1001 10 Hz 3.01 O! 3.0; 58 QEUD.
CV-P138-123 cantrol valve. 25% 3.13%

50; 3.47
1001 4.61%

Broken Loap 3.8 1/$ spray header 0 to 100; 10 Hz 3.01 0 *6 3.0; 59 QEUD.
CV-P133-124 control valve. 25% 3.13*

50; 3.47%
1001 4.61%

Broken Loop 13.9 1/s sprav header 0 te 100* 10 Hz 3.01 O! 3.02 60 QEUD.

CV-P136-125 control valve. 25 3.131
50; 3.47%

1001 4.61%

CHARD AL DENS ITY
3

Bronen Loop Broken loop cold leg at 0 to 1.0 Mg/m 10 Hz -- Not available Channel failed.

DE-BL-001A DTT flange. Beam line

140 21 min frotn -lh
line C4 looking toward
reactor ve88el Ov } *

C
C%
U

- - - .
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TABLE VII (continued)

Initial After T

VARIABLE Condition
System Measurement Recording Uncertainty Uncertainty

Detector Location Range Frequencv" (1) Reading (+) Figure Comments_

CHORDAL DENSITY
(continued)

3 3Broken Loop Broken loop cold leg 0 to 1.0 Mg/m 10 Hz -- 0.051 Mg/m ' 61, QEUD.
DE-BL-001'i a DTr flange Bea 250

450 from vertical (CCW
looking towar,1 RV).

Broken Loop Broken loop cold leg 0 to 1.0 Mg/m3 10 Hz -- 0.085 Mg/m3 62 QEUD.
DE-BL-001C at DTT flacy,e. Beam

line 220 7 min from
-1B line (CCW looking
toward KV).

w
B r o k en Loo p Broken loop hot leg 0 to 1.0 Mg/m3 10 Hz -- 0.07 Mg/m3*

63, QEUD.
DE-BL-002A at DTT flange. Beam 250

line 140 21 min from
-2B line (CCW looking
toward RV).

Broken Loop Broken loop hot leg 0 to 1.0 Mg/m3 10 Hz -- 0.048 Mg/m3 64 QECD.

n h u 1 o p pe

450 from vertical (CW
looking toward RV).

Broken Laop Broken loop hot leg 0 to 1.0 Mg/m3 310 Hz -- 0.084 Mg/m 65 QEUD.
DE-BL-002C at DTT flange. Beam

line 220 7 min from
-2B line (CW looking
toward RV).

Intact Loop Intact loop cold leg at 0 to 1.0 Mg/m3 10 Hz -- 0.058 Mg/m 66, QEUD.
3

DE-PC-001A DTT flange. Beam linz 268

O 140 21 min from -1B
line (CW Inoking away

-

from RV).
U

-a

-
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TABLE VII (continued)

Initial After T

Condition
VARIABLE

Recording Uncertainty Uncertainty
System Measarement

Frequencv" (1) Reading (1) Figure CommentsDetector Lacation Ranze

Cit,RDAL DES 31rY

(continied)

Int ac t Loop : nt ac t loop cold leg 0 to 1.0 Mg/m3 10 Hz -- 0.067 Mg/m3 67, Q El'D .

DE-PC-001B 4. t DTT flange. Beam 253

ltne through{ pipe
4E0 from vertical (CCW
I mking away from RV).

Intact Loop Int 1ct loop cold leg 0 to 1.0 Mg/m3 10 Hz -- 0.097 Mg/m3 68 QEUD.

DE-PC-001C at DTT tIange. Beam

lin- 220 7 min from
-1B iine (CCW looking

& away fiam RV).

Intact Loop Intact loop hot leg 0 to 1.0 Mg/m3 10 Hz -- Not available Channel failed.

DE-PC-002A at DT1 flange. Beam
line leo 21 min from
-2B l i r.? (CW looking

away fram HV).

3 10 Hz -- 0.067 Mg/m3 69, QEUD.Intact Loop Intact loop hot leg 0 to 1.0 Mg/m
254DE-PC-002B at DTT tlange. Beam

line thtough{ofpipe
450 from vessel (CCW
looking awny from RV).

Intact Loop Intact loop hot leg 0 tv 1.u Mg/mi 10 llz -- 0.097 Mg/m3 70 QEUD.

DE-PC-002C at DTT flange. Beam
line 220 7 min from
-2B line (CCW looking

away from RV).

FL'EL ASSEMBLY
D I S P L\C EMENT

0 e

'

Assembly 5 At top center of Fuel 112.7 mm 1 kHz 0. 3 mm 0.0 mm 0. 3 imn 20 Restrainedd,
6.35 mm 0.33 mm magnitude

DIE-5UP-001 Assembly 5.
U 12.7 mm 0.39 mm inconsistent

with previous
experiments.

M

)%

0
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TABLE VII (continued)

Initial After T
ConditionVA R I AB LE

System Measurement Recording Uncertainty Uncertainty

Detector
,

Locatii i Range Frequency" (O Reading (*I Figure Comments

FUEL ASSEMBLY
DISPLACEMENT
(continued)

Assembly 5 At top center of Fuel -+ 12. 7 m I kHz 0. 3 m 0.0 m 0. 3 ans 20 Restrained, magni-

DIE-5UP-002 Assembly 5. 6.35 nun 0.33 m tude inconsistent
12. 7 nas 0.39 mm with previous

experiments.

FLUID VELOCITY

Broken Loop Broken loop cold leg 2.3 to 45.7 m/s 10 Hz -- -- Not available -- Channel failed.

FE-BL-001A at DTT rake bottom.

f
Broken Loop Broken loop cold lig 2.3 to 45.7 m/s 10 Hz 0.434 m/s -- 2.3 m/s 71, Restrained, elec-

g
-a FE-BL-001B at DTT rake center. 255 tronic adjustment

required during
T=0+ 10 s.

Broken Loop Broken loop cold leg 2.3 to 45.7 m/s 10 Hz 0.434 m/s -- 2.3 m/s 72, QEUD.
FE-BL-001C at DTT rake top. 255

Sroken Loop Broken loop hot leg at 0.6 to 15.0 m/s 10 Hz 0.095 m/s -- 0.9 m/s 73 QEUD.
FE-BL-002A bottom of DTT flaoge.

Broken Loop Broken loop hot leg at 0.6 to 15.0 m/s 10 Hz 0.095 m/s -- 0.9 m/s 74 QEUD.
FE-BL-002B middle of DTT flange.

Broken Loop Broken loop hot leg at 0.6 to 15.0 m/s 10 Hz 0.095 m/s -- 0.9 m/s 75 QEUD.
FE-BL-002C top of DTT flange.

Intact Loop Intact loop cold leg 0.6 to 15.0 m/s 10 Hz 0.424 m/s -- 0.9 m/s 76 Restrained, tur-

FE-PC-001A at DTT flange on west bine appears to

side of pipe. stick after
T=0+8s.

(y Intact Loo p :ntact loop cold leg 0.6 to 15.0 n./s 10 Hz 0.434 m/s -- 0.9 m/s 77 Restrained, good

FE-PC-001B at DTT flange on middle data, instrument
CS overranged aboveof pipe.
lssJ ~17 m/s.

-- a

N
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TABLE VII (continued)

Initial After T
Condition

VA R IA B LF.

System Measurement Recording Uncertainty Uncertainty

Detector Location Range Frequenev# $) Reading (1) Figure Comments1

FLUID VELOCITY
( co at i n ued )

Intact Loo p Intact loop cold leg 0.6 to 15.0 m/s 10 Hz -- -- Not available -- Channel failed.

FE-PC-001C at DTT fl ange on east
side of pipe.

I nt ac t Loop Intact loop hot leg at 0.6 to 15.0 m/s 10 Hz 0.434 m/s -- 0.9 m/s 78 QEUD.

FE-PC-002A DTT flange on west side
of pipe.

Int ac t Loo p Intact loop hot leg at 0.6 to 15.0 m/s 10 Hz -- -- Not available -- Channel failed.

FE-PC-002B DTT flange on middle
of pipe.

oc
Intact Loo p Intact loop hot leg at 0.6 to 15.0 m/s 10 Hz 0.434 m/s -- 0.9 m/s 79 QEUD.
FE-PC-002C DTT flange on east side

of pipe.

keactor Downcomer Stalk 1, 0.5 to 9.1 m/s -- -- -- Not available -- Channel failed.

Vessel 1.2 m from RV bottom.
FE-1ST-1

Reactor Downcomer Stalk 2, 0.5 to 9.1 m/a -- -- -- Not available -- Channel failed.

Vessel 1.2 m fr>m RV bottom.
FE-2ST-1

Reactor Above upper end box of 0.5 to 9.1 m/s -- -- -- Not available -- Channel failed.

Vessel Fuel Assembly 1. i

FE-lCP-1

Reactor Above upper end box of 0.5 to 9.1 m/s -- -- -- Not available -- Channel failed.

Vessel Fuel Assembly 3.

FE - 3U P- 1

Reactor Above upper end box of 0.5 tc 9.1 m/s -- -- -- Not available -- Chanael failed.

Vessel Fuel Assembly 5.
FE-5UP-1

C
cm
L4

*
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Id , . . . , ,



. , a a . .

TABLE VII (continued)

Initial After T
VARIABLE Condition

System Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequency" (d Reading (O Figure C ome n t s

FLOW RATE

Blowdown Sup- Suppression tank spray 0 to t,.3 1/s 10 Hz 0.1 1/s -- 0.1 1/s 256 QELT.
pression Tank flow rate in tha
Spray System 3.79-1/s header.

FE-P138-138

Blowdown Sup- Suppression tank spray 0 to 25.2 1/s 10 Hz 0.36 1/s -- 0.35 1/s 257 QEUD.
pression Tank flow rat- from pump
Spray System discharge.

FE-P138-139

Blowdown Sup- Suppression tank spray 0 to 18.9 1/s lu Hz 0.27 1/s -- 0.27 1/s 257 Restrained, good
pression Tank flow rate in 13.9-1/s after T = 0 + 15 s
Spray System header. upstream valve

y; FE-P138-140 closed until
T = 0 + 68 s.

Blowdown Sup- Suppression tank spray 0 to 9.5 1/s 10 Hz 0.13 1/e - - - 0.13 1/s 256 QEUD.
pression Tank flow rate in the spray
Spray System pump recirculation
FE-P138-153 line.

FRC-202 Steam generator 9 to 550 1/s 10 Hz -- -- Not available -- Not useful for
blowdown flow. blowdown

analysis,
not presented.
See Table VIII.

Un
Intact La> p Inlet to air cooled 0 to 40 kg/s 10 da 0.8 -- Not available -- Restrained, goodC' F1 -P004-012 condenser inlet header, for initial con-

L sl ditions only,
not presented.
See Table Vill.

-" Intact Loop Flow out of r.ain feed- O to 40 1/s 10 Hz 0.8 -- Not available -- Restrained, good
N FT-P004-72-2 water pump. for initial con-s

ditions only,
not presented.
See Table VIII.

Emergency Core Accumulator A in 6-in. O to 126.2 1/s 10 Hz 1.25 1/s -- 3.5 1/s 80, QEUD.
Cooling System line downstream of 258

FT-P120- %-1 orifice.



TABLE VII (continued)

Initial After T

Condition
VARIABLE Recording Uncertainty Uncertainty

MeasurementSystem g ov ncy" (d Reading, (d Figure Comments
Detector Location dange

FLOW RATE
(continued)

Emergency Core Accumulator A in 6-in. O to 37.9 1/s 10 Hz 0.38 1/s -- 3.5 1/s -- neste;ned, good
for initial condi-

cooling System line downstream of tions enly, not
FT-P120-36-5 orifice.

presented.

Fane r genc y Core LPIS Pump A in 4-in. O to 25.2 1/s 10 Hz -- -- N ,t available 81, QEUD.
258

Cooling System line between he at
FT-P120-035 exchanger and orifice.

Emergency Core HPIS Pump A discharge. O to 1.9 1/s 10 Hz 0.02 1/s -- 0.02 1,' s 82, QEUD.
258

4- Cooling System
C FT-P128-104

Intact Loo p Intact l oo p M t leg 0 to 630.0 kg/s 10 Hz 7 kg/s - 17 kg/s 83 Restrained, good
for initial con-

FT-P139-27-1 vent uri fl owne t e r
ditions only.

(right side facing 50).

LIQUID LEVEL

Emergency Core Accumulator A. O tt '.0 m 10 Hz -- -- 0.02 m 64 QEUD.

Cooling System
LIT-P120-044

Secondary Steam generator feed- -3.6 to 1.4 m 10 112 - -- 0.05 m 85 Restrained, slow
response during

Coalant System water level (wide
transient.

LT-P004-003B range).

Intact Loop Condene te receiver 0 to 1.2 m 48 kHz -- -- Not available -- Channel faii l.

i.T- P004 -04 2 level. 1.83 m south
of the condensare

receiver f.
u

B lowdown Sup- Blowdown suppression 0 to 3.8 m 10 Hz 0.03 m -- 0.06 m 86, Restrained, slow

259 response during
pression Tank tank level on north transient. Data
LT-P138-033 end of tank. outside uncertainty

bands.

C
&
U4

s
%

-

>
' * s . % 9
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TABLE VII (continued)

Initial After T
"

VARIABLE Conditio.e
System Measurement Recording Uncertainty Uncertainty

Detector Location Range Frequencv" (+) Reading I*) Figure Comments_

LIQUID LEVEL
(cantinued)

Blowdown Sup- Blowdcen suppression 0 to 3.4 m 10 Hz 0.03 m -- 0.06 m 86, Restrained, slow
pressic,n Tank tank level on south 259 response during
LT-P138-058 end of tank. transient. Data

outside uncertainty
bands.

Intact Loo p Pressurizer level on 0 to '.9 m 10 Hz 0.02 m -- 0.04 m -- Not presented.
LT-P139-006 southeast side.

Intact Loop Pressurizer level on J to 1.9 m 10 Hz 0.02 m -- 0.04 m 87 Restrained, good for

LT-P139-007 southwest side. initial conditions
only, transienty
response effected-

by density change in
transmission lines.

Intact Loop Pressurizer level on 0 to 1.9 m 10 Hz 0.02 m -- 0.04 m -- Not presented.

LT-139-008 north side.

MOFENTL'M FLUX

Broken Loop Broken loop cold leg 2.98 to 74.4 Mg/m s 1 kHz 10.71 Mg/m*s -- 11.43 Mg/m s 88 QEl'D .
ME-BL-001A at DTT rake bottom.

2
Bro Sn Loop Broken loop cold leg 2.98 to 74.4 Mg/m's I kHz -- -- Not available 99 Restrained, unex-

ME-BL-001B at DTT rake center. plained aftset after
T = 0 + 20 s.

2 2 2

p Broken Loop Broken loop cold leg 2.98 to 74.4 Mg/m s 1 kHz 10.71 Mg/m s -- 11.43 Mg/m s 90 Q El'D .

ME-BL-001C at DTT rake top.
U

Broken Loop Broken loop hot leg at 0.7 to 19.0 Mg/m s I kHz 2.35 Mg/m s -- 3.72 Mg/m s 91 QEUD.

ME-BL-002A bottom of DTT flange.

2 2 2-a

A ,
Broken Loop Broken loop hot leg at 0. 7 to 19.0 Mg/m's I kHz 2.35 Mg/m s -- 3.72 Mg/m s 92 Restrained, magni-

> ME-BL-002B middle of DTT flange. tude and response
uncertain.C1



TABLE VII (continued)

Initial After T
. . o

CondttionVARIABLE
Rec rding Uncertainty UncertaintySystem Measurement

Detector Location Rsnge Frequenev" (1) Realing (1) Figure Comrne nt s

W WENTUM F L l'X
(continuel)

Broken L ao p Broken loop hot leg at 0. 7 t o 19.0 Mg/m s 1 kHz 2.35 Mg/m*s -- 3.72 Mg/m s 93 v.UD .
ME-BL-002C top of DTT flange.

Int ac t Loo p lataet loop culd leg 3 to 74.4 Mg/m's 1 kHz 10.65 Mg/m s -- 11.36 Mg/m s 94 QEUD.
ME-PC-Olla at DTT flange on west

side of pipe

Int a c t Loop Intact laop cold leg 3 to 74.4 Mg/m s 1 kHz 10.65 Mg/m's -- 11.36 Mg/m s 95 Restrained, ques-
ME.-PC-001B at DTT f l aa g,e on mid- tionable magnitude

die of pipe after T = 0 + 18 s.

4 , ,
2

I n t a.c t Loop Intact loop cold log 3 to 74.4 Mg/m s' I kHz 10.65 Mg/m s' -- 11.36 Mg/m's 96 QEUD.M

ME-FC-001C at DTT flange on east
s i de of pipe.

Intact Loop Intact loop hot leg on I to 21 Mg/m s 1 kHz Not available -- Not available 97 QE"D.
'CZ - PC- 00 2 A DTT flang on west side

of pipe.

Int ac t Loop Intact loop hot leg on 1 to 21 MA/m s 1 kHz Not available -- Nat available 93 Restrained, magni-

ME-PC-002R DTT flange at midite rude and response

of pipe. uncertain.

Intact Loop Int ac t loop hot leg on I to 21 M4/m's 1 kHz -- -- -- 99 QEUD.
ME-PC 602C D i l' flange on east side

of pipe

Re.a c t o r Dowm omer Stalk 1, 0. 3 t o 5.2 Mg/m s 1 kHz 0.74 Mg/m s -- 0.78 Mg/m's' 100, Restrained, may
2 '

Yossel 1.16 m above RV 200 oot indicate magni-

ME-ISI-LOI bottom, tude of downcomer
flow.

) 2 2
R .> a c t a r Downcomer Stalk 2, 0.3 to 5.2 Mg/m s' I kHz 0.74 MA/m s -- 0.78 Mg/m*s 101, Restrained, may not
Ve w l 1.16 m above RV 261 indicate magnitude

ME- ST-00t bottom. of downcomer flow.

c
4̂U

/
n)

C'
- < > s . .
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TABLE VII (continued)

Initial After T
VARIALLg Condition

System M asurement Recording Uncert ai nt y Uncertainty

Detector Location Range Frequency" (*)
_ Reading (O Firure Cent s

M) MENTUM ? LUX
( cont i n ued )

Reactor .uel Assembly 1 above 0.3 to 5.2 Mg/m*s I kHz 0.74 Mg/m s -- 0.78 Mg/m s 102, Restrained, ques-
Vessel upper end box. 262 tionable magnitude.
ME-lUP-001

Reactor Fuel Assembly 3 shove 0.3 to 5.2 Mg/m s 1 kHz 0.74 Mg/m s -- 0. 75 !!g/m* s 103.- Restrained, ques-
vessel upper end box. NS3 tionalbe magnitude.

ME - 31'P-001

2
Reactor Fuel Assembly 5 above 0.3 to 5.2 Mg/m s 1 kHz Not available -- Not available -- Channel failed.
Vessel upper end box.

ME-5UP-001
w

NEITTRON
DETECTION

Rea. tor Neutron detector in 0 to 39 Local kW/m 10 kHz Not available -- Not available1 2i, Restrained, initial
Vessel Fuel Assembly 2- :N kW/m valid, mea-

NE-2H8-33.5 sures neutrons minus
gam as after T = 0.

Reactor Neutron detector in O to 39 Local kW/s 10 Et Not availat,le - 14 :s t available 22, Restrained, initial
Vessel Fuel Ass embly 4. 105 kW/m valid, mea-

NE-4HS-33.5 sures neutrons minus
gsmas after T = 0.

Reactor Neutron detector in 6 to 39 Local kW/m 3 Hz Not available -- Not available 23 Restrained, initial
Vessel Fuel Assembly 5. 106 kW/m valid, mea-

NE-5DS-33.5 sures neutrons minus
gammas atter T = 0.

C
(, g Reactor Neutron detector in 0 to 39 Local kW/m 10 Hz Nac ovsilable -- Not available 24, Restrained, initial

Vessel Fuel Assembly 6. 107 kW/m valid, mea-
NE-6H8-33.5 sures neutrons minus

gammas after T = 0.

-.

A ,

~. 4



TABLE VII (continued)

Initial After T
. O

Con d a.tton
VARIABLE Recording Uncertaim y Uncertainty

MeasurementSystem III
Detector Location Ranze Frequencv' (1) Realing Figure Cennmen t s

ELECTRICAL
Fil EQUENCY

Intact Loop Intact loop Pump 1. O to 75 Hz 10 Hz 0.75 ha - 0.75 Hz - Not presented.

PCP-1-F

Intact Loop Intact loop Pump 2. O to 75 Hz 10 Hz 0.75 Hz - 0.75 Hz -- Not presented.

PCP-2-F

ELECTRICAL
P3WER

Int ac t Loo p Intact loop Purp 1. O to 1 MW 100 Hz 0.05 K4 -- 0.05 K4 103, QEUD.
2%a. FCP-1-P

4

Intact Loop Int ac t loop Pump 2. O to 1 P4 100 Hz 0.05 MW -- 0.05 Kd 108, QErD.
265PCP-2-P

DIFF%ENTIAL
PRESSURE

Brok-n Loan Broken loop hot leg +0. 3 MPa 100 Hz 0.00088 MPa 0.0 MPa 0.00088 MPa 109 QErD.

PCE-BL-00; from flange in front of idifferential) 0.15 MPa 0.0009 MPa

SG simulater to pipe in 0.30 MPa 0.0009 MPa

front of reflood assist
bypass system tee.

Broken Loop Broken loop cold leg +3.5 MPa 100 3 0.000R$ MPa O MPa 0.00088 MPa 110 QEUD.

P:'E- B L -0 0 2 fram flang in front of Toifferential) 5 MPa 0.01 MPa

spool piece to pipe in 10 MPs 0.01 MPa
front of reflood assist
bypass system tea.

Broken Loop Broken loop cold leg + 10. 3 rira 100 Hz 0.025 MPa O MPa 0.025 MPa 111 QEUD.

PDE-BL-003 across break plane. Idiffere..tial) 5 MPa 0.026 MPa
10 MPa 0.028 MPa

LM
c_ s
bd

-

E

CJJ

* * * , , ,
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TABLE VII ' continued)

Initial After T
. o

VA RI AB LE Condition

System Measurement Recording Uncertainty Uncertainty

Patector Incation Raeve Frequencv' (*I Readine (*I Firure C m ents_ .

DIFFERENTIAL
PRESSURE
(continued)

Broken Loop Broken l oo p ho t leg +10.3 MPa 100 Hz 0.025 MPa O MPa 0.025 MFa 111 QEUD.
PDE-BL-004 across break plane. (differential) 5 MPa 0.026 MPa

10 MPa 0.028 VJa

Broken Loop Broken l oop hat leg +3.5 MPa 100 Hz 0.0033 MPa O MPa 0.0033 MPa 112 QEUD.
FDE-BL-005 across pomp simul at or . Idifferential 0.5 MPa 0.0033 MPa

1.0 MPa 0.0035 MP.a
1.4 Mpn 0.0036 MPa

Broken Loop Broken loap hot leg +0.7 MPs 10 Hz 0.00088 MPa 0.0 MPa 0.00083 MPa 113 QEUD.
PDE-BL-006 across SG simulatcr IJifferentia') 0.15 MPa 0.0009 MPa

4
v, outlet flange. 0.30 MPa 0.0009 MPa

Broken Loop Broken loop hot leg +0.7 MPa Iv0 Hz 0.000S8 MPa 0.0 MPa 0.000R3 MPa 114 QEUD.
PDE-BL-007 across 's simulator. (dtfferential) 0.15 MPa 0.0004 MPa

0.30 MPa 0.0009 MP.

Broken Loop Broken loop hot leg +0.2 MPa 10 Hz 0.00088 MPa 0.0 MPa 0.00083 MPa 115 QEUD.
PDE-BL-003 across SG simulator Tdifferential) 0.15 MPa 0.0009 MPa

inlet flange. 0.30 MPa 0.0009 MPa

Broken Loop Broken loop asross +0.7 MPa 10 Hz -- Not avail;ble -- Channel failed.
PDE-BL-009 14-to-5-in. cantrac- Idifferential)

tion to middle of
(9 5-in. pipe.
(_ %

Q Broken Loop Broken loop f rom +0.7 MPa 10 Hz 0.00 SS M?a 0.0 MPa 9.000S3 ' Pa 116 QEUD.
PDE-BL-010 middle of 5-in. pipe to Idifferential) 0.15 MPa 0.000) MPs

to break plane. 0. 30 MPa 0.0009 MPa

Broken Loop Broken loop pomp +3.5 MPa 100 Hz 0.0033 MPs 0.0 MPa 0.0033 MPa 117 Restrained, c m ,n- -a

PDE-BL-Oll simulator outlet to Idifferential) 0.5 MPa 0.0033 MPa pressure tap tog )
Station BL-3. 1.0 MPa 0.0035 MPa PE-BL- 00 3,

1.4 MPa 0.0036 MPa f PDE-BL-Oll, and
PDE-BL-012 Data
inconsistent with
system behavior.



,

n
o ah - e

a s ,d tm tai r t et u n
t

mo d
-

a ot nD wo o a uet e
nd qsi tt c a

-v
, v d oa t o

n p t f n
r

u
e ,a , . n a e0 ,f g r n

m d t 3,l 2 eh d

o n e0Cl 01 t e ei= e msim e

C ia u - L L isb int ne nt .
r0 - - aT ibl ia

s m a r al a r
r s LB B n e . . r a r r ai eb , .

t s B - ot D D t p e t nt vi D D
s e - E E. c s U U s mt s oiol C U
e r E D D n y E E e of einb a E E
R pP P Pi s Q Q R ca R t i a c Q Q

y
1 1 2 2 2 2 2

.
8 9 0 1 2 3 4

g 1 1 1 1 1 1 1

a a aa as a a aa aa a
y a a aa aaa P a a P PP PP P P PP PP P
t FP P P PP P MP P MMM MMM MMM MMM
n MMMM MMM MM

5 9 02 902 902 90 2
ia) 3 3 5 h 1

9 64 4 4 5 5 4 5 5 4 5 5 45 57 7

003 0 0 1001
00 0 0 00 000 000 00 0rD 3 1 3t

00 0 0 00 000 000 00 0
0,. 0,. 0, 0 0, m

0,00 000 0, C 0 000 00 000e
c , ,

. , , . , . . . , . .

o n 0000 0O0 000 000 000 000 00 0
T U
r
e
P
f a a a aa aa aa a a
A a aa a aP a aP P aP P aP P aP P aP P

e PP P P P MP PMM P MM P MM P MM PMM
n MMMM M M M M M M M

5 5 0 5 0 5 0 5 0 5 0i

0, 5 04 0,. 3,
,

0,. 1

,

00O 00O 00O 000

d 7 3 001 0,0,1 0,0 1 00 1

e 001 1 000 000
. . . , , . , . , , . .a . . ,

R

a a a a a
) y a a P P P P P

nt P P M M M M Md l on M Me a .t i 3 9 9 9 9
a) 3 7 8 4 4 4 4u it.t tDt 3 1 0 0 0 0 0 s

n i d r 0 0 0 0 0 0 0
n ne 0, 0, 0 0, 0 0 0i

I C n 0 0 0 0 0 0 0
oc , .

t
n U
o
c
( g'w

n e .I
i n

I d e z z z z z z z
r u H H H H H H HV q

0 0 0 0 0c e 0
1 1 01 1 1 1E e r

1
0

R FL
B
A
T

t
) ) ) ) ) ) )n

e l l l l l l l

a a a a a a am e
i i i i i i ie c

r n t t t t t t t

u a n n an n n n n
s R ae ae P e ae ae ae ae
a P r P r M r ? r P r P r P r
e M e M e e M e M e M e M e

M f f 5f f f f f

3i 0di 3i l f
m i

15 f 7 f f
m i 1if l f f

d
m

0d 0d 0d 0d 0di
+T +I +I +I +I +I +T

t . t t

n G e s e
g a S l gp l

el g e gn e m r nn e, l o s e g ei l u oi,

n
t l d t o

l r l p ti a o s
u G d c o

a p l r t s t S t at
, t o y c a , a lon e

i S k c r a h on h o

c lol pl

a . rt
* a a t o t e e

p pa pe pm p p
t

oR o c z o u
c or oi o oV i oV oo z ot

I lob lor l l , n l l o l o
i o oR c

, p
o u , y n

nt t s t t gj t g t r tl .
c s s s c n s n c aV t ee

t,

rL t
t r m t t p n t p t imR a sa o p a ai e ai am3

e - t s
n n t u n nii 9i nr o n e

B B i I a p I I pl 1 p I pt I v

p2 p1 p2 p3 p4 p5 p6 ,

g r
!

) a1 o0 >. l 0

g st t
T .- L - L - t - Im0 m0 o0 o0A

g mi I l a0 a0 oO 0 o0 o0
g - - L - L - c -
g N E u L

t P t P t P t P t P t CC C C C C
m F R n nE P

g v t R ".i - - - t - c - t E aE aE
'_ - c - c -

A S E t E mE ar aE

tnP nP InP

a
y % FS m sod t S t ' t D D t D t D

DPi
I In P' I I I

nPF E rP nP
I R c B

47

I'l S 3 >DLCU rCC



. a . . .

TABLE VII (continued)

Initial After T

VARIAMLE Condition

System Measurement Reccrding Uncertainty Uncertainty

Detector Location Ranga Frequency" (*)
_ Reading (*) Firare Comene n t s

DIFFERENTIAL
PR E S SUR E

( cont i nue d )

Int ac t Loop Intact loop cold leg +0.1 MPa 10 Hz 0.00049 MPa 0.0 MPa 0.00049 MPa 125 QEUD.
PDE-PC-007 RV inlet to broken Tdifferential) ' 05 MPa 0.00050 MPa

loop cold leg RV inlet. 0.10 MPa 0.00052 MPa

I nt ac t Loop Intact loop across + 10. 34 MPa 10 Hz 0.025 MPa O MPa 0.025 MPs 126 QEUD.
PDE-PC-008 pressurizer surge line. Taifferential) 5 MP. 0.0258 Mr.

10 MPa 0.028 MPa

Intact loop Intact loop across +0.7 MPa 10 Hz 0.0017 MPa 0.0 MPa 0.0017 MPa 127 QEUD.
PDE-PC-009 pump 1. Idifferential) 0.3 MPa 0.0017 MPay

~J 0.6 MPa 0.0018 MPa

Intact Loo p Intact loop across +0.7 MPa 1 kHz 0.0017 MPa 0.0 M?a 0.0017 MPa 127 QEUD.
PDE-PC-010 pump 2. Idifferential) 0.3 MPa 0.0017 MPa

0.6 MPa 0.0018 MPa

Reac tor Lower plen un to BDST. +10.34 MPa 10 Hz 0.025 MPa O MPa 0.25 MPa 128 Restrained, good
vessel Tdifferential) 5 MPa 0.258 MPa after subcooled

PDE-itV-001 10 kPa 0.02, MPa blowdown only.

Reactor Fue l Assembly 1 from +172 kPa 10 Hz 1.2 kPa 0 kPa 1.2 kPa 129 Restrained, dynamic
Vessel lower end box to upper 100 kPa 0.23 kPa tap.

PDE-RV-002 end box. 170 kPa 0.391 kPa

Reac tor Intact loop cold leg +0.1 MPa 10 Hz 0.00049 MPa 0.0 MPa 0.00049 MPa 130 QEUD.
Vessel inlet to bottom of Tdifferential) 0.05 MPa 0.00050 MPa

( n PDE-RV-003 downcomer. 0.1" LP a 0.00052 MPa

CS
Reactor Upper plenum to the +0.2 MPa 10 Hz 0.0012 MPa 0.0 MPa 0.0012 MPs 131 Restrained, ques-

U Vessel RV outlet nozzle in the Idifferential) 0.1 MPa 0.00122 MPa tionalbs magnitude.
PDE-RV-004 intact loop hot leg. 0.2 MPa 0.00126 MPa

I .)

C -

__



TABLE VII (continued)

Initial After T
. .

O
Condstton

VAR I AB LE Becording Uncertaintv Uncertainty
MeasurementSystem (*'Frequenev" (*) Readine _ Figure Comnents

Detector Locatinn Ranee .

UlFFERENTIAL
PR E S S PR E

(cantinued)

bisudawn sap- %ppre s s ion tank +69.0 kPa 10 Hz 0.49 kPa 0 kPa 0.49 kPa 132 QEUD.
30 kPa 0.492 kPa

pre s si on T ank across the vacuum
69 kPa 0.502 kPa

PDE-S -004 breaker line.

Vessel upper end box.
-+69 kPa 10 Hz 0.49 kPa 0 kPa 0.49 kPa 13 Restrained, ged for

R e-ac t ar Battom of 2 ST to fad 3 10 kPa 0.492 kPa snitial conditions

69 kPa 0.502 kPa oaly.
PDe-2sT-0ql

Vessel Stalk 2, Fuel Assembly
~+173 kPa

!O bz 1.2 kPa 0 kPa 1,2 kPa 133 Restrained, good for
Reactar Top of ' 'wn c ome-

100 kPa 1.22 kPa initial conditions

173 kPa 1.26 kPa only.
N PDE-2sT-G03 3 upper plen m.

kea: tor B at t on o f downcomer +69 kPa 10 Hz 0.49 kPa 0 kPa 0.49 kPa 1% Restrained, lon2

30 kPa 0.*92 kPa transmission lines,
Vessel stalk 2, Fue l As sem51y

69 kPa 0.502 kPa d at a da not return
F DE-2 ST-0 % 3 lewer en.1 box. to 0.

Int ac t Loop Pr im.ir y coolant flow, O to 0.199 MPa 10 Hz 0.002 MPa -- 0.002 MPa -- Restrained, good
for initial con-

PDT-P139-27-1 Channel A. (differential) ditions only. N yt

presented. See
Table VIII.

Int a.: t i sp Primary conlant (I cu , O to 0.199 MPa 10 Hz 0.002 MPa -- 0.002 MPa -- Restrained, gaod
for initial con-

PDT-l'd-27-2 channel B. (differential) ditions only. Not

preser ed. See
Table VIII.

Ir: ae t Loop Primary coolant flow, O to 0.194 MP. 10 Hz 0.002 MPa -- 0.002 MPz Restrained, Pood

for initial con-
DT-P131-27-3 Channel C. (differential) ditions enly. Nat

presented. See
Table VI!1.

Intact Laop Across RV just beyond 0 to 0.3 MPa 10 Hz -- -- Not available -- Channel failed.

p
PDF-P139-033 intact lo>p inlet and (differential)

b%' and outlet nazz l -s .
U

b3
C_ :
N

. . A 6 e
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TABLE VII (continued)

Initial After T

Conlition
VAR I AB LE

Recording Uncertainty Uncertainty
System Measurement

Detector location Ranze Frequencv (9 Reading (t) Figsre Comments*

PRESSURED

i
Broken Loop Brcken loop cold leg 0.1 to 20.8 MPa 1 kHz 0.0% MPa O MPa 0.199 MPa 25, QECD.

PE-BL-001 at DTT f l an ge. 10 MPa 0.223 MPa 135,
20 MPa 282 MPa 133

Broken Loop Broken loop hot leg 0.1 to 20.8 MPa 1 kHz 0.016 MPa O MPa 0.199 MPa 26, QEUD.

PE-BL-002 at DTT 11ange 10 MPa 0.223 MPa 135,
20 MPa 0.282 M/a 137

Broken Loop Br3 ken loop hot leg 0.1 to 20.8 MPa 1 kHz 0.02S MPa O MPa 0.199 MPa 26, Restrained, common

10 MPa 0.22 3 MPa sh, pressure tap toPE- B L- 00 3 downstream of rump
simulator. 20 r:Pa 0.282 MPa 137 PE-BL-003,

PDE-PL-011, and
4
C PDE-BL-012. Data

inconsistent with
system behavior.

Broken Loop Broken loop cold leg O. to 20.8 MPa 1 kHz 0.0% MPa O MPa 0.199 MPa 25, QEUD.

PE-BL-004 at inlet of spool 10 MPa 0.223 MPa 136
20 MPa 0.232 MPapiece.

Broken Loop Broken loop hat leg it 0.1 to 20.8 MPa 1 kHz 0.036 MPa O MPa 0.199 MPa 26, QEUD.

PE-BL-006 outlet of SG simulator. 10 MPa 0.223 MPa 137
20 MPa 0.282 MPag

Broken Loop Broken loop cold leg 0.1 to 20.8 MPa 1 kHz 0.0% MPa O MPa 0.199 MPa 25, QEUD.

U PE-BL-008 at center of spool 10 MPa 0.223 MPa 138
20 MPa 0.282 MPapiece.

Intact Loop Intact loop cold lag 0.1 to 20.8 MPa 1 kHz 0.0% MPa O MPa 0.199 MPa 27, QEUD.

I) PE-PC-001 at DTT flange. 10 MPa 0.2'3 MPa 139
20 MPa 0.2d2 MPa( ,

C4
Intact Loo p Intact loop hot leg 0.1 to 20.8 MPa 1 kHz 0.0% MPa O MPa 0.199 MPa 27, QEUD.

PE-PC-002 at DTT flange. 10 MPc. 0.223 MPa 139
20 MPa 0.282 MPa

Intact Loop Intact loop pressor- 0.1 to 20.8 MPa 10 Hz 0.036 MPa 0.1 MPa 0.199 MPa 139 QEUD.
10 MPa 0.223 MPaPE-PC-004 izer vapor space.
20 MPa 0.282 MPa



TABLE VII (continued)

Initial After T
. . O

ConditionVARIABLE
System Measurement Recording Uncertainty Uncertainty

Detector Location Ranee Frequenev* (1) Reading (1) Figure Comments

PRESSURE
(continued)

Intact Loop Intact loop re f erence 0.1 to 20.8 MPa 10 Hz -- -- - 140, QEUD.
?69PE-PC-005 pressure.

Intact Loo p Intact l>op reference 0.1 to 20.8 MPs 10 Hz -- -- -- 141, QEUD.
270PE-PC-006 pressure.

Blowlown Blowdawn suppressian 0.1 to 0.7 MPa 10 Hz 0.008 MPa 0.1 MPa 0.008 MPa 28, QEUD.

Suppression tank bottom under Down- 0.5 MPa 0.008 MPa 142

System comer 4 (north end), 0.8 MPa 0.008 MPa
PE-SV-001 1800 from top vertical

( C. looking north).

O
Blowdown Blowdown suppression 0.1 to 0.7 MPa 10 Hz 0.008 MPa 0.1 MPa 0.003 MPa 26, QEUD.

Suppression tank across from Down- 0.5 MPa 0.003 MPa 142

System comer 1 (south end), 0.8 MPa 0.008 MPa
PE-SV-003 157.50 from top ver-

tical ( C4 looking

north).

Bl%down Blowdown suppression 0.1 to 0.7 MPa 10 Hz 0.008 MPa -- 0.008 MPa 143 QEUD.
Suppression tank header above Down-
System comer 4, 3270 from top

PE-SV-014 vertical ( C*d looking

no r t h ) .

Blowlown Blowdown suppression 0.1 to 0.7 MPa 10 Hz 0.008 MPa -- 0.008 MPa 144 QEUD.
-

-'r- .i' trk -rna from Down-
System comer 4, 2300 from top

P E - SV - 01 "> vertical ( C4 looking

north).

Blsvlawn Blowdown suppression 0.1 to 0.7 MPa 10 Hz 0.008 MPa -- 0.008 MPa 144 QEUD.

Suppression tank across from Down-
System comer 1, 2300 from top

PE-SV-016 vertical ( C4 l oo ki n g
north).

Ln
t%
U

V3
C..)
~,

# * 4 g ,
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TABLE VII (continued)

Initial After T

VARIABLE Condition

System Measurement Recording Uncertainty Uncertainty
Detector Location

_
Range Frequencv' (1) Readine (1) Figure Conune n t s

PRESSURE
( c ont i n ue d )

Blowdown Blowdown suppression 0.1 to 0.7 MPa 10 Hz Not available -- Not available -- Channel failed.
Suppression tank, 1.38 m north of
System Downcomer 3 Q, 327o

'
PE-SV-017

, rom top vertical (CW
looking nort h ) .

Blowdown Bltvdown suppression 0.1 to 6.7 MPa 10 Ha 0.008 MPa -- 0.008 MPa 29, QEUD.
Suppression tank header above 143
System Downcomer 1.

PE-SV-018
u.-e

Blewdorn Blewdown suppression 0.1 to 0.7 MPa 10 Hz 0.008 MPa -- 0.008 MPa 29, QEUD.
Suppression tank bottom, 1.38 m 145
System north of Downcomer 3{.PE-SV-G22

Blowdown Blowdown suppression 0.1 to 0.7 MPa 10 Hz 0.008 MPa -- 0.008 MPa 30, QEUD.
Suppression tank bottom between 145
System Dowsco=er 1 and 2.

PE-SV-026

Blowdown Blowdown suppression 0.1 to 0.7 MPa 10 ht -- -- Not available -- Channel failed.
Suppression tank bottom under

Q System Downcomer 2.
g PE-SV-043

Blowdown Blowdown suppression 0.1 to 0.7 MPa 10 Hz 0.008 MPa -- 0.008 MPa 31, QEUD.
Suppression tank bottom under 146,
System Downeomer 2. 266

PE-SV-044p3

C3 Blowdown Blowdown suppression 0.1 to 0.7 MPa 10 Hz 0.008 MPa -- 0.008 MPa 147 QEUD.
C, Suppression tank top, 0.15 m torth

System of Downcomer 4{.PE-SV-055
s.
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TABLE VII (continued)

Initial After T

Condition
VARIABLE Recording Uncertainty Uncertainty

System Measurement

Detector 1.oc a t i on Range Frequenev* (*) Reading (*) Figure Comments

PRESSURE
(continued)

Reactor Downcomer Stalk 1, 0.1 to 20.8 MPa 1 kHz 0.32 MPa 0.1 MPa 0.28 MPa -- Not presented.

Vessel 5.39 m above RV bottom. 10 MPa 0.29 MP4
20 MPa 0.34 MPaPE-1ST-003FF

Reactor Above Fuel Assembly 1 0.1 to 20.8 MPa 1 kHz 0.03 MPa 0.1 MPa 0.2 MPa 33, QEUD.

Vessel upper end box, high 10 MPa 0.22 MPa 150
20 MPs 0.28 MPaPE-lUP-001A range.

Reactor Above Fuel Assembly 1 0.1 to 1.4 MPa 10 Hz -- 0.1 MPa 0.02 MPa 150 Restrained, good

Vessel upper end box, l ow 0.8 MPa 0.021 MPa after T = 0 + 25 s.

PE-10P-001B range. (0 to 1.4 MPa) 1.5 MPa 0.024 MPa Low range measure-
ment. Overranged

t,4
above 1.4 MPa.

Reactor Above Fuel Assembly 1 0.1 t o 20.8 MPa 1 kHz 0.32 MPa 0.1 MPa 0.2 MPa -- Not presented.

10 MPa 0.22 MPaVessel upper end box.
20 MPa 0.28 MPaPE-lCP-001FF

(_ %
Reactor Down-omer Stalk 2, 0.1 to 20.8 MPa 1 kHz 0.03 MPa 0.1 MPa 0.2 MPa 151 QEUD.

Q 10 MPa 0.22 MPaVessel 0.62 m above RV bottom,
20 MPa 0.28 MPaPE-2ST-001A wide range (0 to

20.8 MPa).
D)

Reactor Downcomer Stalk 2, 0.1 to 1.4 MPa 10 Hz -- 0.1 MPa 0.02 MPa 151 Restrained, good

0.8 MPa 0.021 MPa after T = 0 + 25 s.( ';)- Vessel 0.62 m above RV bottui,

'w PE-2SI-001B narrow range (0 to 1.5 MPa 0.024 MPa Low range measure-
ment. Overranged1 4 MPa).
above 1.4 MPa.

Reaccor Downcomer Stalk 2, 0.1 to 20.8 MPa 1 kHz -- Not available -- Channel failed.

Vessel 0.55 m above RV bottom.
PE-2ST-001FF

Reactor Downcomer Stalk 2, 0.1 to 20.8 MPa 1 kHz 0.32 MPa 0.1 MPa 0.2 MPa -- Not presented.

10 MPa 0.22 MPa
Vessel 5.39 m above RV bottom.

20 MPa 0.28 MPa
PE-2ST-003FF

Reactor Above Fuel Assembly 3 0.1 to 20.8 MPa 10 Hz Not available Not available - Channel failed.

Vessel upper end bcx,

PE-3UP-001FF



TABLE VII (continued)

Initial After T
O

ConditionVARIABLE
System Measurement Recording Uncertainty Uncertainty

Detector I.ocation Rance Frequency * Il} Reading (1) Figure Comen t s

P R ES S'JR E

(continard)

Sesondary In 10-in. line from 0.1 to 8.4 MPa 10 Hz 0.110 MPa -- 0.110 MPa 152 Restrained, good for
Coolant s t e at- generator. initial condstions

System only. Appears to
PT-PWA-010A follow expected

pressure after
T = 0.

Se c on iar y D3wnstream of main 0 to 10. 3 MPa 10 Hz 0.075 MPa -- Not available -- Restrained, good for
Coolant System feedwater pump. initial conditions

PT-P004- 34 only. Not presented.
See Table VIII.

u
4

Seconiary Upstr-am nf inlet to O to 2.8 MPa 10 Hz 0.075 MPa -- 0.075 MPa -- Not presented.
Coolant System air cooled condenser

PT-P004-045 header.

Emergency Accumulator A, 0.69 m 0.1 to 7.0 MPa 1 kHz 0.055 MPa - 0.055 MPa 153 QEUD.
Core Cooling above water oatlet.
System

P T-P 12 0-04 3

Emerge- .y Core Emergency core cooling 0.1 to 20.8 MPa 10 Hz 0.158 MPa -- 0.158 MPa 154 QEUD.
Cooling System injection.

PT-P120-Ool

Emergancy Core 1.P I S Pump A discharge 0.1 to 7.0 MPa 10 Hz Not available -- Not available -- Ch'nnel failed.

Cooling System
PT-P120-043

Broken Loop Blowlawn beater. 0.1 to 1.4 MPa 1 kHz Not available -- Not available -- Not presented.

PT-P138-023

Blawdown Sup- Blewdown suppression 0.1 to 0.7 MPa 10 Hz Not available -- Not available 155 QEUD.

pression Tank tank, Channel A, high

PT-P138-055 range.

@ Blowdown Sop- Blowdown suppression 0.1 to 0.7 MPa 10 Hz Not available -- Not available 155 QEUD.

pression Tank tank, Channel B, high-g
PT-Pl?a-055 range.

U
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TABLE VII ( :ontinued)

Initial After T
.. o

ConditionVARIABLE
System Measurement Recording Uncertainty Uncertainty

Detecter Location Range Frequenev' (O Reading (*) Fig Cotenen t s

PRESSURE
( c ont i nued )

Blowdown Sup- Blowdown suppression 0.1 to 0.7 MPa 10 Hz Not available -- Not available 155 QEUD.
pression Tank tank, Channel C, high

PT-P138-057 range.

Broken Loop Broken loop cold Icg 0.1 to 13.9 MPa 100 Hz Not available -- Not available 34 Restrained, good

PT-P138-111 QCBV inlet between iso- for establishing
lation valve and y)BV. T = 0 only.

Broken Loop Broken loop hot leg 0.1 to 13.9 MPa 100 Hz Not available -- Not available 34 Restrained, good for
PT-P138-ll2 QoBV inlet between iso- establishing T = 0

lation valve and QOBV. only.
<. n
RA

Blowdown Sup- Blowdown suppression 0.1 to 0.14 MPa 10 Hz Not available -- Not available -- Channel failed.
pression Tank tank, low range.

Spray System
PT-P138-172

Intact Loo p Intact loop hot leg 0.1 t o 20.8 MPa 10 Hz 0.25 MPa -- 0.25 MPa -- Restrained, good

PT-P139-002 at venturi on bottorn. except during sub-
cooled blowdown.

(_ n Not presented.

{'
Intact Loop I nt ac t l oop hot leg at 0.1 to 20.8 MPa 10 Hz 0.25 MPa -- 0.25 MPa -- Restrained, good

LW PT-P139-003 venturi on left side except during sub-
when looking toward SG. cooled blowdown.

Not presented.

) Intact Loop Int ac t loop hot leg at 0.1 to 20.8 MPa 10 Hz 0.25 MPa -- 0.25 MPa -- Restrained, good

C_' PT-P139-004 venturi on right side except during sub-
- when looking t oward SG . cooled blowdown.

Not presented.

I nt ac t Loop 1. 86 m a bo ve pres- 10.3 to 17.2 MPa 10 Hz 0.12 MPa -- 0.12 MPa 156 Restrained, good to
PT-P139-005 surizer bottom (sapor T = 0 + 13 s . High

space). range measurement.



TABLE VII (continued)

Initial After T
. . o

Condition
VARIABLE Recording Uncertainty Uncertainty

System Measurement

Detector Location Range Frequenev" (*) Reading D) Firure C omne n t s
_

PCMP SPEED

I nt ac t Loop Intact laap Pump 1 0 to 10 000 rpm 10 Hz 8.825 rpn 1000 rpn 7.65 rpm 157 Q E'.'D .

RPE-PC-001 speed. 2000 rpa S . 8 2 5 r pm
3000 rpm 10.10 rpm
4000 rpa 11.66 rpm

Intact Loop Intact loop Pump 2 0 to 10 000 rpm *O Hz -- -- Not available -- Channel failed.

RPE-PC-002 speed.

REACTIVITY

1 01 Rho -- Not available 51 Restrained, good for0Reactor Transient reactivity +0.145 Rho 10 Hz
initial conditionsVessel meter. In shield t ank,

,, only, slow reac-
3' RE-TRM-86-5

tivity respnse.

Reactor Transient reactivity +0.145 Rho 10 Hz +0.01 Rho -- Not available 52 Restrained, good for
initial c o rs di t i on s

Vessel meter. In shield tank.
only, slow reac-

RE-TRM-86-6
tivity response.

Reactor Power range Chaanel O to '00% pewer 10 He 31 -- 3% 53 Restrained, shows
neutron signal at

Vessel A-level,
shield tank detectorRE-T-77-IA2
location.

Reactor Power range Channel O to 100% power 10 Hz 3! -- 31 54 kestrained, shows
neutron signal et

vessel B-level.
shield tank detectorRE-T-77-2A2
location.

Reactor Power range channel O to 1001 power 10 Hz 31 -- 31 55 Pestrained, shows
neutron signal at

vessel C-level.
shield tankRE-T-77-3A2
location.

Reactor Power range Channel O to 100% power 10 Hz 31 -- 31 56 Restrained, show.
neutron signal atCN Vessel D-level.
shield tank

Q RE-T-87-4A2
location.

h
- .

< * , . , ,
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TABLE VII (continued)

Initial After T
ConditionVARIABLE

System Measurement Rec rding Uncertainty Uncertainty

Detector l oc at ion Range Frequencv (1) Reading (1) Figure Cnmmenta#

TEMPE RATUR E

Broken Loop Broken loop cold leg 255.2 to 588.6 K 10 Hz 5.0 K 400 K 5.6 K 158, QEUD.

TE-BL-001A at DTT rake bottcm. 450 K 6. 3 K 271
500 K 4.6 K
550 K 5.0 K

Broken Loop Brouen loop cold leg 255.2 to 588.6 K 1 kHz 5.0 K 400 K 5.6 K 158, QEUD.

TE-B L-001 B at DTT rake center. 450 K 6. 3 K 271
500 K 4.6 K
550 K 5.0 K

Broken Loop Brck n loop cold leg 255.2 to 588.6 K 10 Hz 5.0 K 400 K 5.6 K 158, QEUD.
450 K 6.3 K 271TE-BL-001C at m rake top.,, 500 K 4.6 K-4
550 K 5.0 K

Broken Loop Broken loop hc: leg at 255.2 to 588.6 K 10 Hz 5.0 K 400 K 5.6 K 159, QEUD.

TE-BL-002A bottom of DTT flange. 450 K 6.3 K 272
500 K 4.6 K
550 K 5.0 K

Broken Loop Broken loop hot leg at 255.2 to 588.6 K 1 kHz .0 K 400 K 5.6 K 159, QECD.*

TE-BL-002B middle of DTT flange. 450 K 6.3 K 272
500 K 4.6 K
550 K 5.0 K

C%
L y Broken Loop Broken loop hot leg at 255.2 to $88.6 K 10 Hz 5.0 K 400 K 5.6 K 159, QELT.

TE-BL-002C top of DTT flange. 450 K 6.3 K 272
500 K 4.6 K
550 K 5.0 K

D)
Broken Loop Reflood assist bypass 255.2 to $88.6 K 2.) Hz 5.0 K Not available -- Not presented.

,

,,

system near CV-P138-7!TE-BL-003

Broken Loop Cold leg broken loop 255 to 590 K 10 Hz Not available Not available -- Not presented.

TE-BL-004 8 inch pipe (external).

Broken Lm3p Steam generator simu- 255 to 590 K 10 Hz Not available Not available -- Not presented.

TE-BL-005 lator i n pu t (external).



TABLE VII (continued)

Initial After T
. . o

VARIABLE Condition

Svstem Measurement Recording Uncertainty Uncertainty

Detector l oc at ion Ranee Frecuency' I '_ ) Readice (O Firure C u ents

TEMPE RATG E
(centinued)

Broken Loep Steam generat3r sima- 255 to 593 K 10 liz Not available Not available -- Not presented.
TE-BL-OJ6 lator out put (external).

Broken Loo p Pump s unul at or 255 to 590 K 10 Hz Not available Not available -- Not presented.
TE-EL-007 inlet (external).

Broken Loop Pu.np simalator 255 to 770 K 10 liz Not available Not available -- Not presented.
TE-BL-0E8 outlet lexternali.

Intact Loop Int ac t loap cold leg 2 55.2 t o 97 7.4 K 1 kHz 5.1 K 490 K 5.6 K 160 Q El'D .
TE-PC-0J1A at D TT f l an p- on west 450 K 6.4 K

y side of pipe. 500 K 4.6 K
550 K 5.1 K

Intact '>>p Intact 1 op cold leg 255.2 to 977.4 K 1 kHz 5.1 K 400 K 5.6 K 160 QELD.
TE-PC-0013 at DTT flange on 450 K 6.4 K

midtle of pipe. 500 K 4.6 K
550 K 5.1 K

Intact Laa , Intact loop cold leg 255.2 to 977.4 K 1 kHz 5.1 K 400 K 5.6 K 160 QEED.
TE-et-001C at DTT flange on east 450 K 6.4 K

side of pipe 500 K 4.6 K
$50 K 5.1 k

Intact Laop Intact laop hat leg 255 to 983 K 1 'e H z 3K 400 K 5.6 K 161 QEUD.
TE-pC- CA at DTT flange on west 450 K 6.4 K

side of pipe. 500 K 4.6 K
550 K 5.1 K

Intact Loop Int ac t loop but leg at 255 to 9s0 K 1 kHt 3K *00 K 5.6 K 161 QEUD.
TE-pC-0023 DTT flangt at middle 450 K b.4 K

of pipe. 500 K 4.6 K
550 K 5.1 K

Intact Lso p Intact loop hat l e e, 255 ta 980 K 1 kHz Nat available -- Nat available -- Channel failed.
TE-PC-002C at DTT flange ou east

side of pipe.

LD
tvs
W
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TABLE VII (continued)

Initial After T

VARIABLE Condition

System Measurement Recording Uncert a i nt y Uncertainty

Reading IM Figure C$mmentsDetector Location Penge Fretiency" I*)

TEMPERATURE
( cont i nu*d )

Emergency Core Accumulator A 255.2 to 366.3 K 10 Hz - -- Not available 162 QEUD.
Cooling System temperature.
TE-P120-041

Emergency Core ECCS LPIS 250 to 480 K 10 Hz Not available -- Not available -- QEUD.
Cooling System HX A outlet. Not presented.
TE-P120-100

Blowdown Sup- Suppression tank bot- 250 to 420 K 10 Hz 4K -- Not available -- Channel failed.
pression Tank tom (1.384 m, 1800).
TE-P138-022

Blowdcwn Sup- S2ppression tank top 250 to 480 K 10 Hz 5K -- Not available -- Not presented.
pression Tank (6.724 m, 00).
TE-P158-034

Broken Loop Broken loop cold leg 2 4 3 t o r>2 0 K 10 Hz 4.46 K -- Not available -- Not presented.
TE-P133-063 isolation valve inlet.

Broken Loop Broken loop hot leg 283 to 616 K 10 Hz 4.46 K -- Not available -- Channel failed.
TE-P138-065 isalation valve inlet.

Blow down Sup- Outlet of suppression 250 to 420 K 10 Hz 4K -- Not available -- Not presented.
(_ % pression Tank tank spray system heat

TE-P138-137 e xc h ange r .g

Blow down Sup- Tempe r at ur e of spray 255.2 to 420 K 10 Hz 4K -- 5.2 K 279 QEl") .
pression Tank in the 3.79-1/s header.

p) Spray System
TE-138-141

_ ,

b4 Blowdown Sup- Temperature of spray 255.2 to 420 K 10 Hz Not -- Not available -- Channel failed.
pression Tank pump BS-P-83 discharga. available
Spray System
TE-P138-142



TABLE VII (continued)

Initial After T
ConditionVARIABLE

Sy s t e:n Me a s u reme nt Recording Uncertainty Uncertainty

._

(*I
Detector Location Range Frequency * (*) Reading . Figure C m ents

TE MPE RATUR E

(continued)

Blawinwn Sup- Tempe r at ure of sprav 215.2 to a20 K 10 Hz 4 K -- 5.2 K 163, QEUD.

pression Tank in 13.89-1/s h-mier. 279

Spray System
TE-P138-143

Intact Im p Pressurizer vapo- 5 A S. 6 t o 64.1 K 10 Hz Not available -- Nat available -- Channel failed.

TE-P13h019 temperature, 0. 9 6 .n
abow the heater rads.

Int a c t Loo p Pressurizer liquit 283 to 644.1 K 10 Hz 4.55 K -- 4.8 K 164 Restrained, m.iy
TE-P139-020 temperature, 0.36 m indicate met al

,
A above beater rods, temperature after

pressurizer empties.

Inta:t Loop Int ac loop old leg 255.4 to 977.4 K 1 kHz 3.9 K 400 K 3.9 K 165 Restrained, good for

TE-SG-001 SG ou t l e t . 450 K 4.3 K initial conditions
500 K 4.8 K only, transient
550 K 5.2 K tesponse uncertain.

Inta:t Loop Intact 10 9 hn* leg 255.4 to 977.4 K 1 kHz 3.0 K 400 K 3.9 K 165 Restrained, good for

Ti-SC-C02 SG inlet. 450 K 4. 3 K initial conditions
500 K 4.8 K only, transient
550 K 5.2 K respanse uncertain.

Seconiary SG seconlary side. 255.4 to 533.6 K 1 kHz 3.9 K 500 K 4.8 K 165 Restrained, may
550 K 5.2 K indicate metalCoolaat System

TE-SG-003 temperature.

Blawjawn B l tw 1 wn suppressian 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2.7 K 166, QEUD.

Suppression tank, 0. 3 m north of 350 K 3.1 K 273

System Dwn :-v w r 1, 0.53 m 400 K 3.5 K
TE-SV-C01 east af tank G, 2.72 m

from tank bottom.

Blw!wn B l ow d.wn suppression 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2.7 K 167, QEUD.

Sappression tana, 0. 3 m narth of 350 K 3.1 K 274

(._M System Downcomer 1 0.53 m 400 K 3.5 K

(_ rs TE-SV-002 east of tank, {, 2 36 m
U fram tank bottm.

Db
- .

Y".#

' O e D 9
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TABLE VII (continued)

Ir cial After T
CNd 'onVARIABLE

System Measurement Recording Un attait..v Uncertainty
(*)

Detector 1.ocation Ranee Frequencv' Q) Feeding Figure Coemien t s

T E MPE RATt'R E

(continued)

Blowdown Blnwdc.n suppression 253.2 to 4 7.4 X 1 kHz 2.7 K 300 K 2.7 K 168, QEl'D .

Suppression tank, 0.3 m north of 3";0 K 3.1 K 275

System Downcomer 1, 0.53 m 400 K 3.5 K

{,1.9mTE-SV 003 cast of tank

from tank bottom.

Blowdown Blowdown suppression 253.2 to 44,.4 1 kHz 2.7 K '3 K 2.7 K 169, Q El'D .

Suppression tank, 0.3 m north of 350 K 3.1 K 276

System Downcomer 1, 0.53 m 400 K 3.5 K

{,1.45mTE-SV-004 cast of tank

U from tank botton.

Blowdown Blowdown suppression 253.2 to 477.4 K 1 kHz 2. 7 K Not available -- Channel failed.

S u p;3 r e s sion tank, 0.3 m north of
System Downcomer 1, 0.51 m

TE-SV-005 east of tank {,0.99m
f rfwn tank bottom.

Blowdown Blowdown suppression 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2.7 K 171, QEUD.

p Suppression tank, 0.3 m north of 350 K 3.1 K 276

System Dowacomer 1, 0.53 m 400 K 3.5 K
7\ oftank{^,0.37mTE-SV-006 east

V
of tank bottcwn.

Blowdown Blowdawn suppression 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2.7 K 166, QEUD.

p) Suppression tank, 0.3 m north of 350 K 3.1 K 273

System Downcomer 3, 0. 5 3 m 400 K 3.5 K
_ ,

{,2.72mTE-SV-007 east of tank
C'l

from tank battom.

Blowdown B l ow:10wn suppression 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2.7 K 167, QEt'D .

Suppression tank, 0. 3 m north of 350 K 3.1 K 274

System Downcomer 3, 0.53 m 400 K 3.5 K
TE-SV-008 east of tank p, 2.36 m

from tani bottom.



TABLE VII (continued)

Initial After T

VARIABLE Condition

System Measurement Recording Uncertainty Uncertainty

Detector Location Range Frequencv' (*) Readinz (*) Figure Comne n t s

TEM?E RATUR E

(continued)

Blowdown Blowdown suppression 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2.7 K 168, Restrained, data

Suppression tank, 0.3 m north of 350 K 3.1 K 275 good except for

System Downcomer 3, 0.53 m 400 K 3.5 K noise spike at
T = 0.oftank{.1.9mTE-SV-009 east

frnm tank bottom.

Blowdown Blowdawn suppression 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2.7 K 169, QEUD.
Suppression tank, 0.3 o north of 350 K 3.1 K 276
System Downcomer 3, 0.53 m 400 K 3.5 K

TE-SV-010 east of tank {,1.45m
$ from tank bottom.

Blowdown Blowdown suppression 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2. 7 K 170, QEUD.
Suppression tank, 0.3 m north of 350 K 3.1 K 277
System Downcomer 3. 0.53 m 400 K 3.5 K
TE-SV-Oli cast of tant {,0.99m

from tank bottorn.

Blowdown Blow 30wa sippression 253.2 to 477.4 K 1 kHz 2.7 K 300 K 2.7 K 171, QEUD.
Suppression tank, 0.3 i nort h of 350 K 3.1 K 278
System Downcomer 0.53 m 400 K 3.5 K

oftank{,0.37mTE-SV-012 ea;t

from tank bottom.

Reactor Fuel Assembly 1, Row A, 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 35, QEUD.
Vessel Column 11, 0.762 m 450 K 6.5 K 203
TE-1All-030 above bottam of fuel 500 K 4.8 K

rod. 550 K 5.2 K

Reactor Fuel Assembly 1, Row B, 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 36, QEUD.
Vessel Column 10 0.940 m 450 K 6.5 K 203

TE-1810-037 above bot tcen of f uel 500 K 4.8 K

rod. 550 K 5.2 K

L.D
C#'
G4

p3
- -

C'

8 . . , ,.



s . . . .

TABLE VII (continued)

Initial After T

VARIABLE Conc;ition

System Measurement Recording Uncertainty Uncertainty

Detector 1.oc a t i on Pange Frequencv' (1) Reading (1) Figure Comments

TEMPERATURE
(continued)

Reactor F ue '. As**mbly 1, Row B, 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 36, QEUD.
Vessel Colman 11, 0.711 m 450 K 6.5 K 203
TE-1Bil-028 above bottom of fuel 50) K 4.8 K

rod. 550 K 5.2 K

Reactor Fuel Assembly 1, Row B, 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 36, QEUD.
Vessel C al umn 11, 0.813 m 450 K 6.5 K 203
TE-1Bil-032 above bot tma of f uel 500 K 4.8 K

rod. 550 K 5.2 K

Reactor Fuel Assembly 1, Row B, 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 36, QEUD.
,{ Vessel Coluun 12, 0.o$0 m 450 K 6. 5 K 203

TE-1812-026 above bottom of fuel 500 K 4.8 K
rod. 550 K 5.2 K

Reactor Fuel Assembly 1 Row C, 422 to 1531 K 10 Hz 5.2 K 400 K 5.8 K 35, QEUD.
Vessel Column 11, 0.533 m 450 K 6.5 K 204
TE-lC11-021 above bottom of fuel 500 K 4.8 K

rod. 550 K 5.2 K

Reactor Fuel Assembly 1, Row C, 422 to 1533 K 10 Hz 5.2 K Not available -- Channel failed.
Vessel Colissn 11, 0.991 m

(a TE-lCll-039 above bottom of fuel
- rod.

U Reactor Fue l Assembl y 1, Row F, 422 to 1531 K 10 Hz 5.2 K 400 K 5.8 K 205 QEUD.
vessel Co l ann 7, 0.331 m 450 K 6.5 K
TE-lF7-015 above bottom of fuel 500 K 4.8 K

rod. 550 K 5.2 K

Reactor Fuel Assembly 1, Row F, 422 tc 153 3 K 10 Hz 5.2 K 400 K 5.8 K 205 QEUD.
- *

~q Vessel Column 7, 0.533 m 450 K 6.5 K
TE-lF7-021 above bottom of fuel 500 K 4.8 K

rod. 550 K 5.2 K

Reactor Fe 1 Assembly 1, Row F, 422 to 15 3 3 K 10 Hz 5.2 K 400 K s.8 K 205 QEUD.
Vessel Colann 7, 0.660 m 450 K 6. 5 K
TE-lF7-026 above bottom of fuel 500 K 4.8 K

rod. 550 K 5.2 K



TABLE VII (continued)

Initial After T
"

ConditionVARIABLE
System M e a s u r e:o e nt Recording Uncertainty 'U ncer t a i nt y

Detector L, cation Ranea Frequenev" (1) Reading (1) Fieure Cemen t s

TE *PE RAT UR E

(cantinued)

Reactor Fuel Assembly 1, Row F, 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 2C 5 QEUD.

Vessel Cal n,n 7, 0.762 m %50 K 6. 5 K
TE-lF7-030 above bottom of fuel 500 K 4.8 K

rod. 550 K 5.2 K

Reactor Fuel Assembly I lower 310 to 977.4 K 10 H4 5.1 K 400 K 5.7 K 182 QEUD.
Vessel end box. 450 K 6.4 K

TE- I LP-001 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assembly I lower 310 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 182 QEUD.
"5 Vessel end Sc 4. 450 K 6.4 K

TE-lLP-C02 500 K 4.6 K
550 K 5.1 K

Reactor Down c m e r Stalk 1, 252.2 to 977.4 K 1 kHz 5.1 K 400 K 5.6 K 172 QEUD.
Vessel 4.8 m from RV bottom. 450 K 6.4 K

TE-lST-031 500 K 4.6 K
550 K 5.1 K

Reactor Dcwncomer Stalk 1, 253.2 to 977.4 K 10 dz 5.1 K 400 K 5.6 K 172, QEUD.
Vessel 4.2 m from RV bottom. 450 K 6.4 K 180

TE-ISI'-002 500 K 4.6 K
5>0 K 5.1 K

Reactor Downcomer Stalk 1, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 172 QEUD.
Vessel 3.57 m from RV bottem. 450 K 6.4 K

TE-IST-003 500 K 4.6 K
550 K 5.1 K

Reseter D,wncomer Stalk 1, 253.2 ta 977.4 K 10 Hz 5.1 K 400 K 5.6 K 172 QEUD.
Vessel 2.93 m from RV bottom. 450 K 6.4 K

TE-I ST- OL 500 K 4.6 K

C 550 K 5.1 K
CS

Reactor Downcm er Stalk 1, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 173 QEUD.
Vessel 2.37 m from RV bottom. 450 K 6.4 K

TE-IST-005 500 K 4.6 K
$50 K 5.1 Y

DO
_-

C:

, s . . . .
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TABLE VII (continued)

Initial After T

ConditionVARIABLE
System Measurement Recording Uncertainty Uncer t aint y

Detector l oc at ion Range Frequencv' I*) Readine IO Figure Comments
_

TE M P E RATl'K E

(continued)

Reactor Dowricomer Stalk I, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 173 QEUD.

Vessel 1,76 m from RV Lattom. 450 K 6.4 K

TE-IST-006 500 K 4.6 K
550 K 5.1 K

Reactor Downcomer Stalk 1, 253.2 to 977.4 K 10 Hz Not available N 3t available -- Channel failed.

Vessel 0.35 m from RV bottom.
TE-1ST-007

Reactor Dowacomer Stalk 1, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 173 QEUD.

Ve=Sel 0.74 m from kV bottom. 450 K 6.4 K

TE-IST-008 500 K 4.6 K

CB $50 K 5.1 K
u

Reactor Downc wer Stalk 1, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 174 QEUD.

vessel 0. 64 m from RV bottom. 450 K 6.4 K

TE-IST-009 50J K 4.6 K
550 K 5.1 K

Reactor Downc<uer Stalk 1, 253.2 to 977.4 K 10 Hz Not available Not available -- Channel failed.
.

Vessel 0.54 a from RV bottom.
TE-lST-010

CS
U

Reactor Dcwntomer Stalk 1, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 174 QEUD.

Vessel 0.44 m from RV bottom. 450 K 6.4 K

TE-IST-Oll 500 K 4.6 K

I) 550 K 5.1 K

- .

~ Reactor Downcomer Stalk 1, 253.2 t o 977.4 K 10 Hz 5.1 K 400 K 5.6 K 175 QEUD.

Vessel 0.34 m from RV bottom. 450 K 6.4 K

TE-IST-012 500 K 4.6 K
550 K 5.1 K

Reactor Dewn cin e r Stalk 1, 253.2 to 971.4 K 10 Hz 5.1 K 400 K 5.6 K 175 QEUD.

Vessel 0.24 m from RV bottom. 450 K 6.4 K

TE-IST-013 500 K 4.6 K

550 K 5.1 K



TABLE VII (continued)

Initial After T
#

V A't I A B LE Condition

Sy8t Measurement kecarding Uncertainty Cecertainty

Detector Location Rance Frequencv' (1) Reading (1) Firure C rane n t s

TEMPEBATURE
( c o n t i ro ed )

Reactor Downcamer Stalk 1, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 175, Q EL*D .

V e s.s e l 1.17 m f r ma RV bot t an 450 K 6.4 K 181

TE-IST-014 (inside of D!T). 500 K 4.6 K
5 %) K 5.1 K

neactar Fuel A nembly 1 opper 310 to 9/7.4 K 10 Hz 5.1 K 400 F 5.7 K 183 QEL"J .
Vessel end box. 450 K 6.4 K

TE-ItP-001 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assechly 1 upper 310 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 183 QEUD.

[ Vessel end box. 450 K 6.4 K

TE-1UP-002 500 K 4.6 K
$50 K 5.1 K

Rea tor Fuel Assembly I support 310 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K -- Nat presented.
Vessel tolumn above reactor 450 K 6.4 K

TE-l tT -00 3 vessel. 500 K 4.6 K
$50 K 5.1 K

Reactor Fuel Assembly 1 auppart 310 to 477.4 K 10 Hz 5.1 K 400 K 5.7 K -- Not presented.

Vessel column a% v.- reactor 450 K 6.4 K

TE-lCP-C04 vessel. 500 K 4.6 K
550 K 5.1 K

Reactor DTT FE-lPP-1 above Fuel 310 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K ;84 QEUD.
Vessel Assembly 1. 450 K 6.4 K

TE-lCP-005 500 K 4.6 K
550 K 5.1 K

R> actor Fuel Assembly I support 110 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 185 QEUD.
Vessel column. 450 K 6.4 K

TE- l C P- 00 *, 500 K 4.6 K
550 K 5.1 K

deactor Fuel Assembly 1 support 310 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 185 QEUD.
Vessel colann. 450 K 6.4 K

TE-lCP-007 500 K 4.6 K
lU 550 K 5.1 K

(_ %

L4

P)
r3
CD

, . . . e .
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TABLE VII (continued)

Initial After T

VA R I AB LE Condition

System Measurement Recording Uncertainty Uncertainty
Detector Location Range Frequencv' (1) Reading (1) Figure Comen t s

TE M PE RATUR E

(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 206 QEUD.
Vessel Assembly 2, Row E, 450 K 6. 5 K
TE-2E8-Oll Column 8 at 0.28 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 206 QEUD.
Vessel Assembly 2, Row E, 450 K 6. 5 K

TE-2E8-030 Column 8 at 0.76 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K
TOd.

2
Y

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 206 QEUD.
Vessel Assembly 2, Row E, 450 K 6. 5 K

TE-2E8-045 Column 8 at 1.14 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 1;z 5.2 K 400 K 5.8 K 207 QEUD.
Vessel Assembly 2, Row F, 450 K 6.5 K

TE-2F7-015 Column 7 at 0.38 m 500 K 4.8 K
above b>ttom of fuel 550 K 5.2 K
rod.

L'
(_e- Reactor Cla $ ding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 207 QEUD.

Vessel Assem51y 2, Row F, 450 K 6. 5 Kg
TE-2F7-037 Column 7 at 0.94 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

I)
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 207 QEUD.s

I Vessel Assembly 2, Row F, 450 K 6.5 K
-- TE-2F8-028 Column 8 at 0. 71 m 500 K 4.8 K

above bott m of fuel 550 K 5.2 K
rod.



TABLE VII (continued)

Initial After T
..

o
Condition

VA R I AB LE Recc r ding Uncer t aint y Unc ert aint y
S asurementSystem

Detector Lncation Racg* Frequency' Ill Readier (II Firure Comments

TEMPERATI'RE
(continued)

bractor Cladding nn F ac 1 422 to 1533 K 10 Hz 5.2 K .00 K 5.8 K 207 QECD.
450 K 6.5 K

Vessel Assembly 2, Row F, 500 K 4.8 K
TE-2FS-032 Column 8 at 0.81 m

550 K 5.2 Kabove bcttom of fuel
rod.

Reactor Cla.siing on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 207 QEUD.

450 K 6.5 K
Vessel Assembly 2, Row F,

500 K 4.8 K
TE -2 F )-02 6 Coluen 9 at 0.M m

550 K 5.2 Ka bo ve bottom of fuel
roi.

7
Oc

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 208 QE L"D .

450 K 6.5 K
Vessel Assembly 2, Row F,

500 K 4.8 K
TE-2F9-041 Column 9 at 1.04 m

550 K 5.2 Kabove bott m of fuel
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 208 QEUD.
450 K 6.5 K

Vessel Assembly 2, RN G.
500 K 4.8 K

TE-2G02-030 Column 2 at 0.76 m
550 K 5.2 Kabove bottom ef fuel

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 208 QECD.
450 K 6. 5 K

Vessel Assem51y 2 Row G,
500 K 4.8 K

TE-2C08-021 Colamn 8 at 0.53 m
550 K 5.2 Kabove bottna of fuel

rod.

F.e s e t o r Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K *00 K 5.8 K 208 QEUD.

450 K 6.5 K
Vessel Assembly 2, Row G,

500 W 4.8 K
TE-2003-039 Col mn 8 at 0.99 m 550 K 5.2 Kabove bottom of fuel

rad.

k_

L"
W

r3
y)
r.J

a * * w .,
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TABLE VII (continued)

Initial After T
. o

VARI AB LE Condition

Syster Measurement Recording Uncertainty Unc e r t ai nt y

Detector Location Range F r e q u e r.c v " (1) Reading (1I Figure C mnents

TE MPE RATUR E

(continued)

Reactor CladJing on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 37, Q E L'D .

Vessel Assembly 2 Raw C, 450 K 6.5 K 208
TE-2G14-011 Co l taan 14 at 0.28 m 500 K 4.8 K

above bc.ttom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 37, QErp.

Vessel Assembly 2, Row G. 450 K 6. 5 K 209
TE-2Cl4-03] Cal rean 14 at 0.76 m 500 K 4.8 K

aba ve bottom of fuel 550 K *2K.

rol.y
C

Reactor Claddinz, on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 37, QE; D .

Vessel Assembly 2, Row G, 450 K 6.5 K |09
TE-2 G 14-04 5 Co l um 14 at 1.14 m 500 K 4.8 K

a >ove bot?ta of fuel 550 K 5.2 K*

r o i.

Reactor Clai$ing on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 209 QEUD.

Vessel Assembly 2, Raw H, 450 K 6. 5 K
TE-2H01-037 Column I at 0.% m 500 K 4.8 K

O above sot t mn of fuel 550 K 5.2 K
C#3 rod.

U
Reactor ClaJding on Fuel 42' to 1533 K 10 Hz 5.2 K 400 K 5.8 K 209 QEUD.

Vessel Assembif 2, Row H, 450 K 6.5 K

TE-2H32-023 Colmnn 2 at 0.71 m 500 K 4.8 K

pj above bot t ora o f f uel 550 K 5.2 K

rod.p ,,

b4 Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 209 QEUD.
Vessel Assembly 2, Row H, 450 K 6.5 K

TE-2H32-032 Column 2 at 0.81 m 500 K 4.8 K

abave bottom of fuel $50 K 5.2 K
roi.



TABLE VII (continued)

Initial After T

C mii tionVAR I AB LE
System Me n s a reme nt R* C '' r J i n g Uncertainty Uncertainty

Detn tor lacstinn Rarge Frea2encv _ Re a li r. d Figure Carr. ,t s* I**

T EPJE RATUR E
( c ent t nued )

Reactar C l a13 i r.g on Fuel 422 ta 15 3 3 K 13 Hz 5.2 K 400 K 5.8 K 210 QEUD.

Vessel Ass e lv 2 R >w H, 45] K 5,5 K

'30 K 4.8 KTE-2HJ3-026 Colmn 3 at 0.% m
abase bottxi of fuel 5'l K 5.2 K

roi.

Reactor Cato tube tar Fuel 42' to 15 3 3 K 10 Hz 5.2 K si) K 5.8 K 210, QEUD.

Vessel A bly 2, Row H, 453 K h.5 K 243

TE-2HC3-039 a 8 at 0.91 m 500 K 4.8 K

hottam of fuel 553 K 5.2 K

-a
C

Reactar .. ding on E te l 422 ta 1533 K 10 Hz 5.2 K a V) K 5.3 K 34, QECD.
Ve;$el Assembly 2. Rew H, 453 K 6.5 K 210

TE-2H13-021 Column 13 at 0.53 m 'NK 4.8 K

3 5 7 '.'e batt M af fueI b5'K b.2 K

ro i,

kracter Clailing an Fue! 422 to 1533 K 10 Hz 5.2 K 4MK 5.8 K 34, QEUD.

Vessel A u e m 51 y 2, R ,w H, 453 K 6. 5 K 210

TE - 2 'i 13 -04 9 Cal a .n 13 at 1.24 - 500 K 4. 8 K

. 30 ve batt w af fuel 553 K 5.2 K

toi.

Reactor ClaJ.iirr <n Fuel 422 to 15 3 3 K 13 Hz 5.2 K 4a) K 5.8 K 34, QEUD.

Vessel Assembly 2, Raw H, 451 K 6.5 K 210

TE-2d14-02s Calamn 14 at 0. 7 L m 510 K 4.8 K

above batt m of fuel 350 K 5.2 K

rai.

Fea:*ar Clajiing an Fael 422 ta 153 10 Hz 5.2 K 40) K 5.3 K 33, QEUD.
450 K 6.5 K 211Vessel A wem51y 2, Row H,

TE-2H14-032 C > l a.t a 14 at 0.81 m 57 3 K *.8 K

a b , vc 5,ttam of fael 55] K 5.2 K

r ,1.

tn
-

t O
v

f.
3

P

* * s a , ,
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TABLE VII (continued)
_

Initial After T
ConditionVARIABLE

System Me a s u r e*2e n t Recording Uncertainty Uncertainty

Detector location Rant,e Frequei v" (1) Readiag (1) Figure Conrsent s

TEMPE RATUR E

(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 38, QEUD.
Vessel Assembly 2, Row H, 450 K 6.5 K 211

TE-2R15-026 Column 15 at 0.66 m 500 K .8K
abase bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 10 K i.2 K 400 K 5.8 K 38, QEUD.
Vessel Assembly 2, Row H, 450 K 6.5 K 211

TE-2H15-041 Column 15 at 1.04 m 500 K 4.8 K

above bottan of fuel 550 K 5.2 K

rod.
.a

-

Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 211 QEUD.Reactor
Vessel Assembly 2, Row I, 450 K 6.5 K

TE-2IO2-021 Column 2 at 0.53 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladfing on Fuct 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 211 QEUD.
Vessel AssemSly 2, Row I, 4".0 K 6.5 K

TE-212-039 Column 2 at 0.99 m 500 K 4.8 K

above Lorrom of fuel 550 K ).2 K

rod.

L9 Reactor Claddirv n Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 37, QEUD.

CN Vessel Assed iy 2, Raw I, 450 K 6.5 K 212
TE-2!14-021 Column 14 at 0.53 m 500 K 4.8 K

above bot tmn of f uel $50 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 31, QEUD.p ')
Vessel Assembly 2, Row I, 450 K 6. 5 K 212

I- TE-2114-039 Column 14 at 0.99 m 500 K 4.8 K

L, a b o ve bottom of fuel 550 K 5.2 K

rod.



TABLE VII (continued)

Initial After T
"

Condition
VARIABLE Recording Uncertainty Uncert &i nt y
System Measurement

Detector Location Ranee Frequency" (1) Readieg (1) Figure Comments

TEMPERAT13E
(continued)

Reactor Fue l A s s emt l y 2 lower 311 to 977.4 K 10 Hz 5.1 K 40 K 5. 7 K 186 QEUD.

Vessel end box. 4',0 K 6.5 K
500 K 4.6 KTE-2LP 791
SiO K 5.1 K

Reactor Fuel Assembly 2 lower 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 186 QEUD.

Vessel end box. 450 K 6,5 K

500 K 4.u KTE-2LP-002
550 K 5.1 K

Reactor Fuel Assembly 2 lower 111 to 977.4 K 10 Hz 5.1 K 400 K 5.7 A 186 QEUD.
450 K .3 K

{j Vessel en.1 box.
520 K 4.6 KTE-2LP-CO3
550 K .,.1 K

Reactor Downcomer Stalk 2, 253.2 to 977.4 K 1 kHz 5.1 K 400 < ".6K 176 QEUD.

Vassel 4. 8 ra tram RV bottom. 450 K 6.4 K
500 K 4.6 KTE-2ST-001
550 K 5.1 K

Re ac tor Downctwner Stalk 2, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 176 QEUD.

Vessel 4.. m from RV bottom. 450 K 6.4 K 180
500 K 4.6 KTE-2ST-002
550 K 5.1 K

Reactor Downcomer Stalk 2, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 176 QEUD.

Vessel 3.59 m from RV bottom. 450 K 6.4 K
500 K 4.6 KTE-2ST-003
550 K 5.1 K

Reactor Vessel Downcomer Stalk 2, 253.2 to 977.4 K 10 Hz Not available Not available -- Channel failed.
TE-2ST-004 2.94 m from RV bottom.

Reactor Downcomer Stalk 2, 253.2 to 97' . K 10 H7 5.1 K 400 K 5.6 F 177 QEUD.
450 K 6.4 KVessel 2.37 m f rom RV bottom.
500 K 4.6 KTE-2SI-005
550 K 5.1 K

L7
C%
LW

b)
rJ
CS 4 * 7 %. =
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TABLE VII (continued)

Initial After T

ConditionVARIABLE
System Measurement Recording Uncertainty Uncertainty

Detcetor Location Range Frequency" (1) Reading (1) Figure Comments

TEMPERATURE
(continued)

Reactor Vessel Downcomer Stalk 2, 253.2 to 977.4 K 10 Hz Not available Not available -- Channel failed.
TE-2ST-006 1.76 m from RV bottom.

Reactor Downcomer Stalk 2, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 178 QEbT.

Vessel 0.85 m from RV bottom. 450 K 6.4 K

TE-2ST-007 500 K 4.6 K

550 K 5.1 K

Reactor Vessel Downcomer Stalk 2, 253.2 to 977.4 K 10 Hz Not available Not available -- Channel failed.
TE-2ST-008 0.74 m from RV bo. tom.

j Reactor Downcomer Stalk 2, 253.2 to 677.4 K 10 Hz 5.1 K 400 K 5.6 K 178 QEUD.

Vessel 0.64 m from RV bottom. 450 K 6.4 K

TE-2ST-009 500 K 4.6 K
550 K 5.1 K

Reactor Downcomer Stalk 2, 253.2 to 977.4 K 1 kHz 5.1 K 400 K 5.6 R 178 QEUD.

Vessel 0.54 m from RV bottom. 450 K 6.4 K

TE-2ST-010 500 K 4.6 K
550 K 5.1 K

Reactor vessel Downcomer Stalk 2, 253.2 to s/7.4 K 10 Hz Not available Not available -- Channel failed.

TE-2ST-Oll 0.44 m from RV bottom.

Reactor Vessel Downcomer Stalk 2, 253.2 to 977.4 K 10 Hz Not available Not available -- Channel failed.
TE-2ST-012 0.34 m from RV bottom.

Reactor Downcomer Stalk 2, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 179 QEUD.

Vessel O.24 m from RV bottom. 450 K 6.4 K

TE-2ST-013 500 K 4.6 K

L-'l 550 K 5.1 K

C "s
Reactor Downcomer Stalk ?, 253.2 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 179, QEUD.

Vessel 1.17 m from RV bottom. 450 K 6.4 K 181
500 K 4.6 KTE-2ST-014
550 K 5.1 r

P)
f

'
,

' 4



TABLE VII (continued)

Initial After T
ConditionVARIABLE

System Measurement Recording Uncertainty Uncertainty
I}

Detector 1.ocation Range Frequency ^ (1) Reading l Figure Comments

TE MF E RATUR E

(tontinued)-

Rentor Fuel Assembly 2 upper 311 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 187 QEUD.

Vessel end box. 450 K 6.4 K

TE-2CP-001 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assembly 2 upper 311 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 187 QEUD.

Vessel end box. 450 K 6.4 K

TE-2CP-002 500 K 4.6 K
550 K 5.1 K

Re ac t or Fuel Assembly 2 upper 311 to 977.4 K 10 l'z 5.1 K 400 K 5.6 K 187 QEUD.
y
4 Vessel end box. 450 K 6.4 K

TE-2rP-003 500 K 4.6 K
550 K 5.1 K

Reae tm Fuel Assembly 2 311 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 188 QEUD.

vessel support column. 450 K 6.4 K

TE-2UP-004 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assembly 2 311 to 977.4 K 10 Hz 5.1 K 400 K 5.6 K 188 QEUD.

Vessel support column. 450 K 6.4 K

TE-2UP-005 500 K 4.6 K
550 K 5.1 K

Reac t or Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 39, QEUD.

Vessel Assembly 3, Row A, 450 K 6.5 K 213

TE-3All-030 Column 11 at 0.76 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

' 22 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 40, QEUD.Reactor Cladding on Fuel +

Vessel Assem51y 3, Row B, 450 K 6.5 K 213

TE-3B10-037 Column 10 at 0.94 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

p rod.

L"

r)
T)
CD

< , . . .-
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TABLE VII (continued)

Initial After T
ConditionVARI AB LE

System Me a s u reeme nt Recording Uncertainty Uncertainty

Detector Location Range Frequency" (1) Reading (d Figure Coment s

TEMPE RATUR E

(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 40, QEUD.
Vessel Assembly 3, R ow B, 450 K 6. 5 K 213
TE-3Bll-028 Column 11 at 0.71 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladling on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 40, QEUD.
Vessel Assembly 3, Row B, 450 K 6.5 K 214

TE-3B11-032 Column 11 at 0.81 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

u
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 40, QEUD.
Vessel Assembly 3, Row B, 450 K 6.5 K 214

TE-3B12-026 Column 12 at 0.66 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod,

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 39, QEUD.
Vessel Assembly 3, Row C, 450 K 6. 5 K 214

TE-3Cll-021 Column 11 at 0.53 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

O Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 39, QEUD.

(% Vessel Assembly 3, How C, 450 K 6.5 K 214
e TE-3Cll-039 Column 11 at 0.91 m 500 K 4.8 Kg

a bo ve bottom of fuel 550 K 5.2 K

rod.

p ,) Reactor Cladfing on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 215 QEUD.

Vessel Assembly 3, Row F, 450 K 6.5 K
p -) TE-3F7-015 Column 7 at 0.38 m 500 K 4.8 K

'd above bottom of fuel 550 K 5.2 K

rod.



TABLE VII (continued)

Initial After I

Condition
VARIABLE Rec rding Uncertainty Uncertainty

MeasurementSystea
Detector Location Ranie Frequency' (1) Readir.g (1} Figure Comments

TEM P E RATUR E

( c ont i nued )

Reactor Cladding on Fuel 422 to 1533 1: 10 Hz 5.2 K 400 F 5.8 K 215 QEUD.

450 K 6.5 K
Vessel Assembly 3, R ow F ,

500 K 4.8 K
TE-3F7-021 Column 7 at 0.53 m

above bottom of fuel 550 K 5.2 K

rod.

Reacter Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 215 QEUD.
450 K 6.5 K

Vessel Asseubly 3, Row F ,
500 K 4.8 K

TE-3F7-026 Column 7 at 0.66 m
550 K 5.2 Kabove bottom of fuel

rad.

~S

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 215 QEU0.
450 K 6.5 K

Vessel Assembly 3, Row F, 500 K 4.8 K
TE-3F 7 -030 Column 7 at 0.76 m

550 K 5.2 K
a50ve bottom of fuel
rod.

Reactor Fuel Assembly 3 lower 311 to 977.4 K 10 Hz 5.1 K 400 K 5. 7 K 189 QEUD.
450 K 6.4 K

Vessel end box.
500 K 4.6 K

TF-3LP-001 550 K 5.1 K

Reactor Fuel Assembly 3 lower 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 189 QEUD.

450 K 6.4 K
Vessel end box. 500 K 4.6 K

TE-3LP-002 550 K 5.1 K

Reac tor Fuel Assembly 3 upper 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 190 QEUD.
450 K 6.4 K

Vessel end box.
500 K 4.6 K

TE-30P-001 550 K 5.1 K

Reactor Fuel Assembly 3 upper 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 190 QEUD.
450 K 6.4 K

Vessel end box. 500 K 4.6 K
TE-3CP-002 550 K 5.1 K

LU
C'
W

r.)
L \
Q s , * 8 s,
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TABLE VII (continued)

Initial After T
Condition

VARIAS LE RecorSing Uncertainty Unce r t a i nt y
System Measurement

Detector Location Range Frequencv" (1) Reading (1) Figure Comments

TEMPERATUR E
(continued)

Reactor Fuel Assembly 3 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 190 QEUD.

Vessel support column above 450 K 6.4 K

TE-3CP-003 BV nozzle. 500 K 4.6 K

550 K 5.1 K

Reactor Fuel Assembly 3 311 to 977.4 K l ') Hz 5.1 K 400 K 5.7 K 190 QEUD.

Vessel support column above 450 K '.4 K

TE-3CP-004 RV nozzle. 500 K 4.6 K
550 K 5.1 K

Reactor DTT FE-3UP-1 above Fuel 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 191 QEUD.
450 K 6.4 Kj Vessel Assembly 3.
500 K 4.6 KTE-3UP-005
550 K 5.1 K

Reac tor Support column. 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 191 QEUD.
450 K 6.4 KVessel
50C K 4.6 KTE-3UP-006
550 K 5.1 K

Reactor Vessel Support column. 311 to 977.4 K 10 Hz Not available Not available -- Channel failed.

TE-3UP-007

(7 Reactor Liquid level transducer 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K '. 91 QEUD.

C Vessel above Fuel Assembly 3. 450 K 6.4 K

500 K 4.6 K
L.~.! TE-3UP-008

550 K 5.1 K

Reactor Vessel Liquid level transducer 311 to 977.4 K 10 Hz Not available Not available -- Channel failed.

P' TE-3UP-009 above Fuel Assembly 3.

(
Reactor Liquid level transducer 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 192 QEUD.

,

Vessel above Fuel Assembly 3. 450 K 6.4 K
500 K 4.6 KTE-30P-010
550 K 5.1 K



TABLE VII ( c o n t inue._d.)-

Initial After T
"

ConditionVARIABLE
System Measurement Recording Uncertainty Uncertainty

Detector Location Raner Frequencv" O) Reading d Firure Comments

TEMPERATURE
(cnntinaed)

Reactor Liquid level transducer 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 192 QEUD.

Vessel above Fuel Assrmbly 3. 450 K 6.4 K

TE-3UP-Oll 500 K 4.6 K
550 K 5.1 K

Reactor Liquid 1* vel transducer 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 192 QEUD.

Vessel above Fuel Assembly 3. 450 K 6.4 K

TE-3CP-012 500 K 4.6 K
550 K 5.1 K

Reactor Liquid level transducer 311 to 477.4 K 10 Hz 5.1 K 400 K 5.7 K 193 QEUD.

y Vessel above Fuel Assembly 3. 450 K 6.4 K

TF-3CP-013 500 K 4.6 K
550 K 5.1 K

Reactor Liquid level transducer 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 193 QLUD.

tessel above Fuel Assembly 3. 450 K 6.4 K
IE-3UP-014 500 K 4.6 K

550 K 5.1 K

Reactor Liquid level transducer 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 193 QEUD.

Vessel above Fuel Assembly 3. 450 K 6.4 K

TE- 3C P-015 500 K 4.6 K
550 K 5.1 K

Reactor Liquid level transducer 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 193 QEUD.

Vessel above Fuel Assembly 3. 450 K 6.4 K

TE-3PP-016 500 K 4.6 K
550 K 5.1 K

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 256 QEUD.

Veasel Ass-mbly 4, Row E, 450 K 6.5 K

TE-4ES-Oll Column 8 at 0.28 m 500 K 4.8 K

above bcttom of fuel 550 K 5.2 Kp
_ rod.

d

rJ
L i
Id

, + e . s v
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TABLE VII (continued)

x

Initial After T

ConditionVARIABLE
System Measurement Recording Uncertainty Unce r t aint y

Detector Location Ranee Frequenev" (1) Reading (1) Figure Comments

TEMPERAfL7E
(continued)

Reactor Cla3 ding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 216 QELT.
Vessel Assembly 4, Row E, 450 K 6. 5 K

TE-4E8-030 Column 8 at 0.76 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 216 QEUD.

Vessel Assembly 4, Row E, 450 K 6.5 K

TE-4E8-045 Column 8 at 1.14 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

-J
c

Reactor cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 217 QEUD.

Vessel Assembly 4, Row F, 450 K 6.5 K

TE-4F7-015 Column 7 at 0.38 m 500 K 4.8 K

above bot ton of fuel 550 K 5.2 K

rod.

Reactor Cladiing on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 217 QEUD.

p Vessel Assembly 4, Row F, 450 K 6.5 K

TE-4F7-037 Column 7 at 0.94 m 500 K 4.8 K
C'' above bottom of fuel 550 K 5.2 K
(,4 rad.

Reactor Cladding on Fual 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 217 QEUD.

Vessel Assembly 4, Row F, 450 K 6. 5 K
I) TE-4F8-028 Column 8 at 0.71 m 500 K 4.8 K

L1 a b o ve bottom of fuel 550 K 5.2 K

rod.y

Reactor Cladling on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 217 QEUD.

Vessel Assembly 4, Row F, 450 K 6. 5 K
TE-4F8-032 Column 8 at 0.87 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
ro i .



TABLE VII (continued)

Initial After T
. . o

Condition
VARIABLE Recording Uncertainty Uncertainty

MeasurementSystem
Detector 1.oc a t i on Rance Frequencv' (1) Reading (1) Figure Coimnent s

TE MPE RATUR E

(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 218 QEUD.

450 K 6.5 K
Vessel Assembly 4, Row F,

500 K 4.8 K
TE-4F9-026 Column 9 at 0.M m

550 K 5.2 Kabove bottom of fuel
rod.

Reactor Claiding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 218 QEUD.

450 K 6.5 K
Vessel Assembly 4 Row F,

500 K 4.8 K
TE -4 F 9-0 41 Column 9 at 1. 0.. ri

abo ve bot t om of f el 550 K 5.2 K

rod.
,f

O
Reactor ClaJding on F ue l 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 218 QEUD.

450 K 6.5 K
Vesel Assembly 4, Row C,

500 K 4.8 K
n -4CO2 -030 Column 2 at 0.76 m

550 K 5.2 Kabove bottom of fuel
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 218 QEUD.
450 K 6.5 K

Vessel Assembly 4, Row G,
500 K 4.8 K

TE-4006-021 Columa 8 at 0.53 m
550 K 5.2 Kabove bottom of fuel

rod.

Reactor Cladding on ruel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 219 QEUD.
450 K 6.5 K

Vessel Assembly 4, Row G, 500 K 4.8 K
TE-4G08-039 Column 8 at 0.09 m

550 K 5.2 Kabave bottom of fuel
rod.

Reactor Clad. ting on Fuel 422 to 1533 K 10 Hz Not available Not available -- Channel failed.

Vessel Assembly 4, Rod C.p
TE-4G14-Oll Column 14 at 0.28 m

C* above bottom of fuel
h rod.

r3
\C

7

, . , p .a
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TABLE VII (continued)

Initial After T

Condition
VA R I AB LE Recording Uncertainty Unc e r t a i nt y

MeasurementSystem
Detector Locarian Range Frequency" (1) Reading (1) Figure Comments

TEMPERATURE
(continued)

Reactor Cladding on Fuel 422 to 153 3 K 10 Hz 5.2 K 400 K 5.8 K 41, QEUD.
450 K 6.5 K 219

Vessel Assembly 4, Row C,
500 K 4.8 KTE-4C14-030 Column 14 at 0./6 m

above bottom of fuel 550 K 5.2 K

roa.

Reactor Clalling on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 41, QFUD.
450 K 6.5 K 219

Vessel Assembly 4, Raw C,
500 K 4.8 K

TE-4Cl4-045 Col u:nn 14 at 1.14 m
550 K 5.2 Kab o ve b at tcnn of f uel

rod.
'x
.

Cla31ir.g on Fuel 422 to 1533 K 10 Hz .2 K 400 K 5.8 K 220 QEUD.
Reactor

450 K 6. 5 K
Vessel Assembly 4, Row H,

500 K 4.8 K
TE-4H01-037 Cc,l um n 1 at 0.94 m

550 K 5.2 Kabove bot t an o f fuel
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 220 QEUD.
450 K 6. 5 K

Vessel Assembif 4 Row H,
500 K 4.8 K

TE-4H02-023 Column 2 at 0.71 m
550 K 5.2 Kabove bottom of fuel

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 220 QEUD.LN
459 K 6.5 KO Vessel A ssembly 4. R aw h,
509 K 4.8 K

L4 TE-4H02-032 Column 2 at 0.81 m
5E Y 5.2 Kabove bottom of fuel

rod.

P .) Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 220 QEUD.
450 K 6.5 K

( j Vessel Assembly 4, Row H,
500 K 4.8 K

TE-4H03-026 Column 3 at 0.66 m
550 K 5.2 K,

' above bottom of fuel
rod.



TABLE VII (continued)

Initial After T
ConditionVARIABLE

System Measurement Recording Uncertainty Uncertainty

Detector Location Rance Frequencv' (1) Reading (1) Figure Commenta

e

TEMPERATURE
(continued)

Reactor Cla>1 ding on Fuel 42" to 15 3 3 K 10 Hz Not available Not available -- Channel failed.

Vessel Assembly 4, Row H,
TE - 4 '10 8 -0 3 9 Column 8 at 0.99 m

above bottom of fuel
rod.

Reactor Cladding on Furi 422 to 1533 K 10 Hz Net available Not available -- Channel failed.
Vessel Assembly 4, Raw H,

TE-4H13-015 Column 13 at 0.38 m
above bottom of fuel
rod.

oo
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 42, QEUD.

Vessel Assembly 4, Row H, 450 K 6.5 K 221

TE-4H13-037 Col tann 13 at 0.94 m 500 K 4.8 K

above bottm, of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 42, QEL'D .

Vessel Assembly 4, Row H, 450 K 6. 5 K 221

TE-4H14-028 Column 14 at 0.71 m 5"O K 4.8 K

above bottmn of fuel 550 K 5.2 K

rod.

Reactor Cl adding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 42, QEUD.

Vessel Assembly 4, Row H, 450 K 6.5 K 221

TE-4H14-032 Column 14 at 0.81 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 42, QEUD.

Vessel Assembly 4, Row H, 450 K 6. 5 K 221

TE-4H15-026 Column 15 at 0.66 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

LD
C"
CA

r3
L i
gs

. e . . . .
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TABLE VII (continued)

Initial After T

V A RI A B LF. Condition

System Measurement Recording Uncertainty Uncertainty

Detector Location Range Frequency' (1) Reading (1) _ Figure Conunen t s

TEMPERATURE
(continued)

R= actor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 42, QEUD.
Vessel Assembly 4, Row H, 450 K 6. 5 K 121

TE-4H15-041 Column 15 at 1.04 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 222 QEUD
Vessel Assembly 4, Row 1, 450 K 6.5 K

TE-4102-021 Column 2 at 0.53 m 500 ". 4.8 K
above bottom of fuel 550 K 5.2 K
rod.

oc
%s

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 222 QEUD.
Vessel Assembly 4, Row I, 450 K 6.5 K
TE-4IO2-039 Column 2 at 0.99 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 41, QEUD.
Vessel Assembly 4, Row I, 450 K 6.5 K 222
TE-4Il4-0:1 Column 14 at 0.58 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

(M
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 41, QEUD.O Vessel Assembly 4, Row I, 450 K 6.5 K 222

LM TE-4114-039 Column 14 at 0.99 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K
rod.

P3 Reactor Fuel Assembly 4 lower 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 194 QEUD.
( } Vessel end box. 450 K 6.4 K

, TE-4LP-001 500 K 4.6 K_ "
550 K 5.I K



TABLE VII (continued)

__

1ritial After T
Condition

VA RIAB LE
System Measurement Recording Uncertainty Uncertainty

Detector Location Range Frequenev* (O Reading (9 Figure Comments

TEMPERATLSE
(continued)

Reactor Fuel Assembly 4 lawer 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 194 QEUD.
Vessel end box. 450 K 6.4 K

TE-4LP-002 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assembly 4 lower 311 to 977.4 K 1 kHz 5.1 K 400 K 5.7 K 194 QEUD.

Vessel end box. 450 K 6.4 K
TE-4LP-003 500 K 4.6 K

550 K 5.1 K

Reactor Fuel Assembly 4 upper 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 195 QEUD.

{ Vessel end box. 450 K 6.4 K

TE-4UP-001 500 K 4.6 K
550 *. 5.1 K

Reactor Fuel Assembly 4 upper 311 to 977.4 K 1 kHz 5.1 K 400 K 5.7 K 195 QEUD.
Vessel end box. 450 K 6.4 K

TE-4UP-002 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assembly 4 upper 111 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 195 QEUD.

vessel end box. 450 K 6.4 K

TE-4UP- 03 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assembly 4 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 196 QEUD.
Vessel support colmnn. 450 K 6.4 K

TE-4UP-004 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assembly 4 311 to 977.4 K 10 Hz 5.1 K 400 K 5.7 K 196 QEUD.

Vessel support column. 450 K 6.4 K

,p TE-4CP-005 500 K 4.6 K
550 K 5.1 K' p'

W

r3
L \
Q

. . . , ..
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TABLE VII (continued)

Initial After T

VA RI AB LE Condition
System Measurement Recording Uncertainty Uncertainty

Detector Location Ranee Frequency"
_

(1) Reading til Figure Comments

TEMPE RATUR E

(continued)

Reactor Guide tube for Fuel 422 to 1533 K 10 Hz 5. 2 ' 400 K 5.8 K 249 QEUD.
Vessei , Assembly 5, Row C, 450 K 6.5 K

TE- 5C6- 02 4 Column 6 at 0.61 m 500 K 4.8 K

above bot tiwn of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 223 QEUD.
Vessel A ssembly 5, Row D, 450 K 6.5 K

TE-5D6-030 Column 6 at 0.76 m 500 K 4.8 K

above bottmn of fuel 550 K 5.2 K
rod.

vs
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 223 QEUD.
Vessel Assembly 5, Row D, 450 K 6.5 K

TE-5D6-032 Column 6 at 0.81 m 500 K 4.8 K

above bot t wn of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 223 QEUD.
Vessel Assembly 5, Row D, 450 K 6.5 K

TE-5J6-037 Coloma 6 at 0.99 m 500 K 4.8 K

'bove bottam of fuel 550 K 5.2 K

r.7 ro-.s

(%~
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 223 QEUD.

ld Vessel Assembly 5, Row D, 450 K 6.5 K
TE-5D6-039 Column 6 at 0.99 m 500 K 4.8 K

abo ve bot tiwn of f uel 550 K 5.2 K
rod.~ )

( l Reactor Cladling on Fuel 422 to 1533 K 10 Hz Not available Not available -- Channel failed.

.y Vessel Assembly 5, Row E,

TF-5E8-002 Column 8 at 0.05 m
above bottom of fuel
rod.



TABLE VII (continued)

Initial After T
. o

VARIABLE Condition

System Measurement Recording Uncertainty Uncertainty

Detector 1.ocation Ranze Frequency" (1) Readine (1) Figure Conments

TEMPERATURE
(continued)

Reactor Claiding on Fuel +20 to 1810 K 10 Hz 5.0 K 400 K 5.6 K 224 QEUD.
Vess-1 Assembly 5, Raw E, 450 K 6. 3 K

TE-5E8-015 Column 8 at 0.38 m 500 K 4.6 K
above bottom of fuel 550 K 5.0 K
rod.

Reactor Clalling on Fuel 420 to 1810 K 10 Hz 5.0 K 400 s 5.6 K 224 QEUD.
Vessel Assembly 5, Rew E, 450 K 6. 3 K
TE-SE8-O h.5 Column 8 at 0.88 m 500 K 4.6 K

above bottom of fuel 550 K 5.0 K

rol.

3
Reactor Claddin: on Fue! 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 224 QEUD.
Vessel A uembly 5, How E, 450 K 6. 5 K

TE-5E8-049 Column 8 at 1.24 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 112 'i.2 K 400 K 5.8 K 249 QFUD.
vessel Assembly 5, R ow F , 450 K 6. 5 K
TE-5F1-024 Column 3 at L.61 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor ClaJding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 43, QEUD.
Vessel Assembly 5, Row F, 450 K 6.5 K 224
TE-5F4-015 Column 4 at 0.38 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 43, QEUD.
Vessel Assembly 5, Row F, 450 K 6.5 K 225q
TE-5Fi-021 Column 4 at 0.53 m 500 K 4.8 K'

C' above bottom of fuel 550 K 5.2 K

tj rod.

p3
.

. . . , .,
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TABLE VII (continued)

Initial After T
ConditionVARIABLE

System Measurement Recording Uncertainty Uncertainty

De'ector Location Range Frequencv" Id Reading (*) Figure Commentsr

TEMPERATURE
(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 43, QEUD.
Vessel Assembly 5, Row F, 450 K 6.5 K 225

TE-5F4-026 Column 4 at 0.66 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 43, QEUD.
Vessel Assembly 5, Row F, 450 K 6.5 K 225

TE-5F4-030 Column 4 at 0.76 m 500 K 4.8 K
a>0ve bottan of fuel 530 K 5.2 K
rod.

4
Reactor Clalli ng on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 225 QEUD.
Vessel Assembly 5, Row F , 450 K 6.5 K

TE-5F7-005 Colman 7 at 0.13 m 500 K 4.8 K

above bottan of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 420 to 1810 K 10 Hz Not availal;1e Not available -- Channel failed.

Vessel Assem51y 5, Row F,
TE-5F7-021 Column 7 at 0.53 m

above bottom of fuel
rod.

O
Reactor Cladding on Fuel 420 to 1810 K 10 Hz 5.0 K 400 K 5.6 K 226 QEUD.

- Vessel Assembly 5, Raw F, 450 K 6.3 K
U TE-5F7-039 Column 7 at 0.99 m 500 K 4.6 K

above bottom of fuel 550 K 5.0 K

703.

D) Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 226 QEUD.
Vessel Assembly 5, Row F, 450 K 6.5 K*..

. _ . TE-5F7-054 Column 7 at 1. 3 7 m 500 K 4.8 K
above bottaa of fuel 550 K 5.2 K

rod.



TABLE VII (continued)

Initial After T

Condition
VA RI AB LE Recording Uncertainty Uncertainty

MeasurementSystem
Detector Location Range Frequency" (1) Reading (1) Fiaure Comments

TEMPE RATUR E

(continued)

Reacter Cladding on Fuel 420 to 1810 K I kHz 5.0 K 400 K 5.6 K 226 QEUD.
450 K 6. 3 KVessel Assembly 5, Row F,
500 K 4.6 K

TE-5F8-024 Column 8 at 0.61 m
above bottom of fuel 350 K 5.0 K

rod.

Reactor Cladding on Fuel 420 to 1810 K 1 kHz 5.0 K 400 K 5.6 K 226 QEUD.
450 K 6.3 K

Vessel Assembly 5, Row F,

TE-5F8-028 Column 8 at 0.71 m 500 K 4.6 K

above bottom of fuel 550 K 5.0 K

rod.
x

Reactor Cladding on Fue? 420 to 1810 K 1 kHz 5.0 K 400 K 5.6 K 226 QEUD.
450 K 6.3 KVessel Assembly 5, Row F,
500 K 4.6 K

TE-5F8-032 Column 8 at 0.81 m
550 K 5.0 Kabove bot tom of f uel

rod.

Reactor Cladding on Fuel 420 to 1810 K 1 kHz 5.0 K 400 K 5.6 R 227 QEUD.
450 K 6.3 KVessel Assembly 5, Row F,

TE-5F8-037 Column 8 at 0.99 m 500 K 4.6 K

above bottam of fuel 550 K 5.0 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 1 kHz 5.2 K 400 K 5.8 K 227 QEUD.
450 K 6.5 KVessel Assembly 5, Row F,
500 K 4.8 K

TE-5F9-Oll Column 9 at 0.28 m
above bottom :,f f uel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 420 to 1910 K 10 Hz 5.0 K 400 K 5.6 K 22, QKUD.
450 K 6.3 KVessel Assembly 5, Row F,

TE-5F9-030 Column 9 at 0.76 m 500 K 4.6 K
550 K 5.0 Kabove bot tmn of f uel

C rod.

CN
U

r3
- -

~ , ,



.. . . .

TABLE VII (continued)

Initial After T

Condition
VA R I AB LE Rec >rding Unce r t a i nt y Uncertainty

System Measurement
Il Reading (1) Figure CommentsDetector Location Range Frequencv' l

TEMPERATURE
(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 227 QEUD.

Vessel Assembly 5, Row F, 450 K 6. 5 K

TE-5F9-045 Column 9 at 1.14 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladling in Fuel 422 to 1533 K 10 Hz .2 K 40C K 5.8 K 227 QEUD.
450 K 6. 5 KVessel A ssembly 5, Row F,

TE-5F9-062 Column 9 at 1.57 m 500 K 4.8 K

above bottma of fuel 550 K 5.2 K

rod.
y
<

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 44, QEUD.
450 K 6. 5 K 228Vessel Assembly 5, Row G,

TE-5C6-Oll Coloma 6 at 0.28 m 500 K 4.8 K

above bottom of furt 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 44, QEUD.

Vessel Assembly 5, Rod C, 450 K 6.5 K 228

TE-5G6-030 column 6 at 0.76 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 44, QEUD.
450 K 6. 5 K 228Vessel Assembly 5, Row G,

TE-$C6-045 Column 6 at 1.14 m 500 K 4.8 K

a bo ve bottom of fuel 55C K 5.2 K

Q rod.

CS Feactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 44, QEUD.
450 K 6. 5 K 228U Vessel Asrembly 5, Row C,

TE-5C6-062 Column 6 at 1 '7 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.y

. -



TABLE VII (continued)

Initial After T

ConditionVARIABLE
System Measurement Recording Uncertainty Uncertainty

Detector Location Range Frequencv Reading d Figure Commentsa ( )

TF MPE RATt"R E

(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 229 QEUD.

Vessel Assenbly 5 Row C, 450 K 6.5 K

TE - 5 C 8 -003 Column 8 at 0.20 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
ro i.

Reactor Cladding on Fuel 410 to 1820 K 10 Hz 5.0 K 400 K 5.6 K 2229 QEUD.

Vessel Assembly 5, Row G, 450 K 6.3 K
TE-5C8-026 Column 8 at 0.66 m 500 K 4.6 K

above bot t an of f uel 350 K 5.0 K

rod.

C
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 229 QEUD.

Vessel Assembly 5, Row G, 450 K 6.5 K

*E-5G8-041 Column 8 at 1.04 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 229 QEUD.

Vessel Assembly 5, Row G, 450 K 6.5 K

TE-5G8-053 Column 8 at 1.47 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 45, QEUD.

Vessel Assembly 5, Row H, 450 K 6.5 K 230

TE-Sh3-002 Column 5 at 0.05 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 45, QEUD.

Vessel Assembly 5, Row H, 450 K 6.5 K 230

TE-SH5-015 Column 5 at 0.38 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

LD rod.

Ch
LM

r
.

. . p ,
e
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TABLE VII (continued)

Initial After T

VA R I AB LE Condition

System Measurement Recording Uncertainty Uncertainty

Detector Location Ranga Frequencv'
_

(1) Reading (1) Figure Coeents

TEMPERATURL
(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 45, QEUD.
Vessel Assembly 5, Row H, 450 K 6.5 K 230
TE-5H5-034.5 Column 5 at 0.88 m 500 K 4.8 K

a bo ve bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 45, QEUD.
Vessel Assembly 5, Row H, 450 K 6.5 K 230

TE-5H5-049 Column 5 at 1.24 m 500 K 4.8 K
above bottom f fuel 550 K 5.2 K
rod.

D
~

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 46, QEUD.
Vessel Assembly 5, Row H, 450 K 6.5 K 231

TE-SH6-024 Column 6 at 0.61 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
roi.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 46, QEUD.
Vessel Assembly 5, Row H, 450 K 6. 5 K 231

TE-5H6-028 Colmnn 6 at 0.71 m 500 K 4.8 K
above bottma of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 46, QEUD.
Vessel Assembly 5, Row H, 450 K 6.5 K 231

TE-5H6-032 Column 6 at 0.81 m 500 K 4.8 K
a bo ve bottom of fuel 550 K 5.2 K
rod.

CS
U Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 46, QEUD.

Vessel Assembly 5, Row H, 450 K 6.5 K 231

TE-5H6-037 Column 6 at 0.94 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K

PJ rod.

_r .

- , -



TABLE VII (continued)

Initial After T
"

Condition
VARIABLE Recording Uncertainty Uncertainty

MeasurementSystem
Ill Fieure Coctnen t a

Detector Location Ranee Frequenev" (1) Reading

TEMPE RATUR E

(continued)

Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 47, QEUD.
450 K 6.' K 232

Vessel Assembly 5, Row H,
500 K 4.8 K

TE-5H7-008 Column 7 at 0.20 m
550 K 5.2 Kabove bottam of fuel

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 47, QEUD.
450 K 6.5 K 232

Vessel Assembly 5, Row H,
500 K 4.8 K

TE-5H7-026 Colwnn 7 at 0.66 m
above bottom of fuel 550 K 5.2 K
rod.

c
'22 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 47, QEUD." Reactor Cladding on Fuel +

450 K 6. 5 K 232
Vessel Assembly 5, Row H,

500 K 4.8 K
TE-5H7-041 Column 7 at 1.04 m

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 47, QEUD.
450 K 6.5 K 232

Vessel Assembly 5, Row H,
500 K 4.8 K

TE-5H7-058 Column 7 at 1.47 m
above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 48, QEUD.
450 K 6.5 K 233

Vessel Assembly 5, Row I,
500 K 4.8 K

TE-516-005 Column 6 at 0.13 m
above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 48, QEUD.
450 K 6. 5 K 233

Vessel Assembly 5, Row I,
TE-516-021 Column 6 at 0.53 m 500 K 4.8 K

550 K 5.2 Kabove bottom of fuel
rod.

LT1
Crw
Cr4

N
_

.

Cs .

. ., . . .
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TABLE VII (continued)

Initial After T

VA R I AB LE Condition

System Measurement Recording Uncertainty Uncertainty

Detectar Location Range Frequenev' ( +) Readin, (*} Figure Comments.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 48, QEUp
Vessel Assembly 5, Row I, 450 K 6.5 K 233
TE-516-039 Column 6 at 0.99 m 500 K 4.8 K

a bo ve bottom of fuel 550 K 5.2 K
rod,

Reactor Cladding on Furl 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 48, QEUD.
Vessel Assembly 5, Row I, 450 K 6. 5 K 233
TE-516-054 Column 6 at 1.37 m 500 K 4.8 K

a bo ve bottom of fuel 550 K 5.2 K
Tod.

Reactor Claiding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 234 QEUD.
Vessel Asse nbly 5, Row I, 450 K 6.5 K

c TE-518-008 Calumn 8 at 0.20 m 500 K 4.8 K
" above bottom of fuel 550 K 5.2 K

rod,

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K QEUD.
Vessel Assembly 5, Row I, 450 K 6. 5 K
TE-5I8-026 Column 8 at 0.66 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
ro i.

R 4ctor Cladding, on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 234 QEUD.
Vessel Assembly 5, Row I. 450 K 6.5 K

TE-518-041 Column 8 at 1.04 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

r o .l .
C's
U Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 234 QEUD.

Vessel Assembly 1, Row I, 450 K 6.5 K

TE-518-058 Column 8 at 1,47 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K

p .) rod.

_

w.



TABLE VII (continued)

Initial After T
Condition

VA R I AB LE
Recording Uncertainty Uncertainty

System Measurement

Detector Location Range Frequencv* (1) Reading (1) Figure Comments

TEMPERATLVE
(continoed)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 249 QEUD.

Vessel Assembly 5, Row J, 450 K 6.5 K

TE-5J3-024 Column 3 at 0.61 m 500 K 4.8 K

above bo t t oen o f fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 235 QEUD.

Vessel Assembly 5, Row J, 450 K 6. 5 K
TE-534-015 Column 4 at 0.38 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

4
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 235 QEUD.

Vesnel Assembly 5 Row J, 450 K 6.5 K

TE-5J4-021 Column 4 at 0.53 m 500 K 4.8 K

above bottam of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 235 QEUD.

Vessel Assembly 5, Row J, 450 K 6.5 K

TE-534-026 Column 4 at 0.66 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 235 QEUD.

Vessel Assembly 5. Row J. 450 K 6.5 K

TE-534-030 Column 4 at 0.76 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactar Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 236 QEUD.

Vessel Assembly 5, Row J. 450 K 6.5 K

TE-517-Oll Column 7 at 0.28 m 500 K 4.8 K

a bo ve bottam of fuel 550 K 5.2 K
LD rod.

C'
W

r3
- -

CJ

. . ..
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TABLE VII (continued)

Initial After T
ConditionVA RI AB LE

System Measurement Recording Uncertainty Uncertainty

Detector Location Range Frequencv (1) Reading (1) Figure Comments
a

TEMPE RATUR E

(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 236 QEUD.
Vessel Assembly 5, Row J, 450 K 6.5 K
TE-5J7-030 Column 7 at 0.76 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 236 QEUD.
Vessel Assembly 5, Row J, 450 K 6.5 K
TE-5J7-045 Column 7 at 1.14 m 500 K 4.8 K

a bo ve bottom of fuel 550 K 5.2 K
rod.

D
"

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 236 QEUD.
Vessel Assembly 5, Row J, 450 K 6.5 K
TE-5J7-062 Column 7 at 1.57 m 500 K 4.8 K

above bottcnn of fuel 550 K 5.2 K
ro i.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 237 QEUD.
Vessel A ss embl y 5, Row J, 450 K 6. 5 K

TE-5J8-024 Column 8 at 0.61 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K
rod.

Reactor Cladding on Fuel 422 to 153 3 K 10 Hz 5.2 K 400 K 5.8 K 237 QEUD.
Vessel Assembly 5, Row J, 450 K 6. 5 K

g TE-5J8-028 Column 8 at 0.71 m 500 K 4.8 K
above bottom of fuel 550 K 5.2 K
rod.

U
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.3 K 237 QEUU.
Vessel Assembly 5, Row J, 450 K 6.5 K

TE-5J8-032 Column 8 at 0.81 m 500 K 4.8 K
F3 above bottom of fuel 550 K 5.2 K
- rod.

y



TAB'.E VII (continued)

Initial After T

Condition
VAR I AB LE Recording Uncertainty Uncertainty

Measurement

Detector Location Range Frequenev" (O Readinz IN Figure CommentsSystem

TEMEERATLTE
(continued)

Reactor Cladding on Fuel 422 to 153 3 K 10 Hz 5.2 K 400 K 5.8 K 237 QEUD.
450 K 6.5 K

Vessel Assem51y 5, Row J, 500 K 4.8 K
TE-5J8-037 Column 8 at 0.94 m

550 K 5.2 Kabove bot t an o f fuel
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 H;- 5.2 K 400 K 5.8 K 238 QEUD.
450 K 6.5 K

Vessel Assembly 5, Row J, 500 K 4.8 K
TE-5J9-005 Column 9 at 0.13 m

550 K 5.2 Kabove bottom of fuel
rod.

<
Reactor Cladding on Fuel 422 to 153 3 K 10 Hz 5.2 K 400 K "s.8 K 238 QEUD.7

450 K 6.5 K
Vessel Assembly 5, Row J, 500 K 4.8 K

TE-5J9-021 Column 9 at 0.5 3 m
550 K 5.2 Kabove bottom of fuel

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 238 QEUD.
450 K 6.5 K

Vessel Assembly 5, Row J, 500 K 4.8 K
TE-5J9-039 Column 9 at 0.99 m

550 K 5.2 Ka b., ve bot t oin o f f uel
rod.

Reactor ClaJding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 23f QElm .
450 K 6. 5 K

vessel Assembly 5, Row J,
500 K 4.8 K

TE-5J9-054 Coltan 9 at 1.37 m
550 K 5.2 Ka b a ve bottom of fuel

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Lz 5.2 K 400 K 5.8 K 238 QEUD.
450 K 6. 5 K

Vessel Assembly 5, Row K,
500 K 4.8 K

Q TE-5KA-002 Column 8 at 0.05 m
550 K 5.2 Kabove bottom of fuelg

rod.

b

PJ
t i

. . .
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TABLE VII (continued)

Initial After T

Condition
VA R I AB LE

System Measurement Recording Uncertainty Uncertainty

Detector Location Ranee Frequencv' (O desding (O Figure Conune n t s

TEMPERATURE
(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 239 QEUD.

Vessel Assembly 5, Row K, 450 K 6.5 K

TE-5K8-015 Column 8 at 0.38 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5. ' K 400 K 5.8 F 239 Qgyp,

Vessel Assembly 5, Row K, 450 K 6.5 K

TE-5K8-034.5 Column 8 at 0.83 m 500 K 4.8 r

a bo ve bottom of fuel 550 K 5.2 K

rod.

a
Reactor Cladding on Fuel 422 to 1533 K IC Hz 5.2 K 400 K 5.8 K 239 QEUD.

450 K 6.5 KVessel Assembly 5, Row K,
TE-5K8-049 Column 8 at 1.24 m 500 K 4.R K

above bottom of fuel 550 K 5.2 K

roJ.

Reactor Fuel Assembly 5 lower 311 to 977.4 K 10 Hz 5.1 400 K 5.7 K 197 QEUD.

Vessel end box. 450 K 6.4 K
500 K 4.6 KTE-5LP-001
350 K 5.1 K

C
D Reactor Fuel Assembly 5 lower 311 to 977.4 K 10 Hz 5.1 400 K 5.7 K 197 QEUD.

Vessel end box. 450 K 6.4 K
500 K 4. 6 KTE-5LP-002
550 K 5.1 K

Reactor Fuel Assembly 5 lower 311 to 977.4 K 1 kHz 5.1 400 K 5.7 K 197 QECD.pj 450 K 6.4 KVessel end box.
b TE-5LP-003 500 K 4.6 K

550 K 5.1 K-- ,

Reactor Fuel Assembly 5 lower 311 to 977.4 K 10 Hz 5.1 400 K 5. 7 K 197 QEUD.

Ve4sel end box. 450 K b.4 K
500 K 4.6 KTE-5LP-004
550 K 5.1 K



TABI E VII (continued)

Initial After T
#

Condition
VA RI AB LE Recording Uncertainty Uncertainty

MeasurementSystem Il Figure Comments
Detector Location Range Frequency" (1I Reading l

TEMPIRATURE
(centieied)

Rea or Cladding on Fuel 422 to 1533 K 10 K 5.2 K 400 K 5.8 K 240 QE l'D .

450 K 6. 5 KVessel A ssembly 5, Row L.
TE-5L6-030 Column 6 at 0.76 m 500 K 4.8 K

above bot t am of f uel 550 K 5.z K

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 240 QEUD.
450 K 6.5 K

Vestel Assembly 5, Row L,
TE-5L6-032 Column 6 at 0.81 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 F

rod.
L
Z

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 240 QEUD.
450 " 6. 5 K

Vess I Assembly 5, Row L,
Sr ; K 4.8 KTE-5L6-037 Column 6 at 0.94 m

a bo ve bottc=u of fuel ',5 0 K 5.2 K
rod.

Resctor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 240 QEUD.
450 K 6. 5 KVessel Assembly 5, Row L,

TE-5L6-039 Column 6 at 0.99 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Guide tube for Fuel 422 to 1513 K 10 Hz 5.2 K 400 K 5.8 K 241 QEUD.
450 K 6. 5 KVessel Assembly 5, Row L,

TE-5L8-011 Colwnn 8 at 0.28 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K
rod.

Reactor Guide tube for Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.9 K 241 QEUD.

450 K 6.5 K
Vessel Assembly 5, Row L,

Ts-5 L8-024 Col man 8 at 0.61 m 500 K 4.8 K

a bo ve bottom of fu+1 550 K 5.2 K
rod.

L.)
CS
U

N
Li
D3 *' . .



'
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TABLE _VII (continued)
_

Initial After T

Condition
VARIABLE Recording Unce r t ai nt y Uncertainty

MeasurementSystem
Frequency" (9 Reading (9 Figure Cmunent s

Detector Location Ranee

TEMPERATURE
(continued)

Reactor Guide tube for Fuel 422 to 15 3 3 K 10 Hz s.2 K 400 K 5.8 K 241 QEUD.

Vessel Assembly 5, Row L. 450 K 6.5 K

TE- 5 L8-03 9 Column 8 at 0.99 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Guide tube for Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 241 QEUD.
450 K 6. 5 KVessel Assembly 5, Row L,

TE-5L8-045 Column M . t 1.14 m 500 K 4.8 K

above bottam of fuel 550 K 5.2 K
rod.

D
Reactor Guide tube for Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 241 QEUD.

450 K 6.5 KVessel Assembly 5, Row M,
500 K 4.8 KTE-5M6-024 Column 6 at 0.61 m

above bottom of fuel 550 K 5.2 K

rod.

Reacter Fuel Assembly 5, upper 311 to 978 K 10 Hz 5.1 K 4C0 K 5.7 K 198 QEUD.
450 K 6. 3 KVessel eni box.
500 K 4.6 K

TE - 5 t'P -001
CS 550 K 5.1 K
L,4

Reactor Fuel Assembly 5, upper 311 to 978 K 10 Hz 5.1 K 400 K 5.7 K 198 QEUD.
450 K 6.4 K

Vessel end box.
500 K 4.6 KTE-5UP-002

PJ 550 K 5.1 r

Li
Reactor Fuel Assembly 5, upper 311 to 978 K 1 kHz 5.1 K 400 K 5.7 K 198 QEUD.

g*, 450 K 6.4 KVessel end box.
500 K 4.6 KTE-5Ur- )0 )
550 K 5.1 K

Reacter F u.> l Assembly 5, upper 311 to 978 K 10 Hz 5.1 K 400 K 5.7 K 198 QEUD.
450 K 6.4 KVessel enf ua

500 K 4.6 K
T E - 5 t' P- 004

550 K 5.1 K



TABLE VII (continued)

Initial After T
. . o

Conittion
VA R I AB LE

Recording Uncertainty l'nce r t ai nt y
System Measurement

Detector Location Rance Frequencv' (1) Reiding (d Figure Coment s

TE MPE RATUK E

(continued)

Reactor Fue l As sembly 5, upper 311 to 978 K 10 Hz 5.1 K 400 K 5.7 K 198 QEUD.

Vessel end box. ',0 K 6.4 K-

19 K 4.6 KTE-5UP-005
5M K 5.1 K

Rescror Fuel Assenbly 5, upper 311 to 978 K 10 Hz 5.1 K 400 K 5.7 K 199 QEUD.

Vissel end Sox. 450 K 6.4 K

TE- CP-006 500 K 4.6 K
550 K 5.1 K

Reactor Fuel Assem51v 5 upper 311 to 'J73 K 10 Hz 5.1 K 400 K 5.7 K 19) QECD.

g Vessel end box. 450 K 6.4 K

TE-5UP-Ol7 50J K 4.6 K*

550 K 5.1 K

Reactar Fuel Assembly 5, eipper 311 to 978 K 10 Hz 5.1 K 4 0') K 5.7 K 199 QEUD.

Ves,el end box. 450 K 6.4 K

TE-5UP-008 500 K 4.6 K
550 K 5.1 K

Reactor Fu 1 Assembly 5, upper 311 to 978 K 1 kHz 5.1 K 400 K 5.7 K 199 QEUD.
Vesse; en.t box. 450 K 6.4 K

TE-5UP-009 500 K 4.6 K
550 K 5.1 K

Re4ctor Cladiing on Fuel 422 to 1533 K 10 Hz 5.2 Y 400 K 5.8 K 242 QEUD.

Vessel A:;sembl y 6, Rnw E. 450 K 6.5 K

TE-tES-0ll Column 8 at 0.28 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Resctor Cla3 ding on Fuel '.22 to 1533 K 10 Hz 5.2 K 400 K 5.8 K ?42 QEL"J .

Vessel Assembly 6, Row E, 450 K 6. 5 K
Tu-6E8-030 Co l om a 8 a t 0.76 m 500 K 4.8 K

L above bottom of fuel 550 K 5.2 K

j roJ.

I
t7
2

. . . .
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TABLE VII (continued)

Initial After T
"

Condition
VARIABLE Recording Uncertainty Uncertainty

MeasurementSystem * (*) (*) Figure Comments
Detector 1.oc a t ; an Range Frequenev _

Reading

TEMPERAT13E
(continued)

Reactor C l a.1d i n g on F ue l 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 242 Qr'D .
450 K 6. 5 K

Vessel Assembly 6, Row E, 500 K 4.8 K
Tc-6E3-045 Column 8 at 1.14 m

550 K 5.2 Kabovs bottom of f uel
:od.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 242 QElm.
450 K 6.5 K

Vessel A ssembly 6 Row F,
500 K 4.8 K

TE-6F7-015 Column 7 at 0.38 m
550 K 5.2 Kabove bot t.no of f uel

rol.-

O

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 242 QEUD.-

450 K 6.5 K
Vessel Assem51y 6, Row F,

500 K 4.8 K
TE-6F7-037 Column 7 at 0.94 m 550 K 5.2 K

above bottm of fu-l
r o i .-

kcactor Cindding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 243 QEUD.
450 K 6. 5 K

Vessel Assembly 6, Row F, 500 K 4.8 K
C% TE-6F8-028 Column 8 at 0.71 m 550 K 5.2 K
LQ ab we bottom of fuel

rod.

actor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 243 QEUD.

450 K 6. 5 K
I' ) Vesect Assembly 6, Row F, 500 K 4.8 K

TE ,F8-032 Column 8 at 0.81 m( 3 550 K 5.2 K
above bottom of fuel

..) rod.

Reactor Cladding on F el 4 2 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 241 QEITD .

450 K 6.5 K
V-sse! Assembly 6 Row F,

500 K 4.8 K
TE-6F9-02o Column 9 at 0.66 m 550 K 5.2 K

abase bottom of *uel
rod.



TABLE NII (continued)

Initial After T
. . o

CondittonVA R I A B !.E

System Measurement Recording Uncer ainty Uncertainty

t Reading (*I Firure Corrne n t sDe'ector 1.or a t i on Range Frecuencv" (*I

TE MPE RAT UR E

(continued)

Reactor Claiding on Fuel 422 to 153) K 10 Hz 5.2 K 400 K 5.8 K 243 QEUD.

Vessel Assem51v 6, Row F. G50 K 6. 5 K
500 K 4.8 KTE - 6 F 9 -0-,1 Col umn 9 at 1.04 m

a bo ve bottom of fuel 550 K 5.2 K

rod.

on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 243 QELD.Reacto- Cladiing

Vessel Assembly 6, R ow G , 450 K 6. 5 K
TE-6G02-010 Column 2 at 0.76 m 5 0 0 t'. 4.8 K

abo ve bottom of fuel 550 K 5.2 K

rai.

O
'd Reactor Cladding on Fuel 422 to 1513 K 10 Hz 5.2 K 410 K 5.3 K 244 QEUD.

Vessel Assembly 6, Row G, 450 K 6.5 K

TE-bG08-021 Column 8 at 0.53 m 500 K 4.8 K

ab>va bottinn of fuel 550 K 5.2 K

roi.

Reactar Cladding on Fuel 422 to 1533 K 10 hz 5.2 K 400 K 5.8 K 244 QEUD.

Vessel Assembly 6 Row G, 450 K 6. 5 K
TE - M,0 8 -0 3 9 Calumn 8 at 0.99 m 500 K 4.8 K

above bottom of fuel 550 K 5.2 K

rod.

Reactor Claiding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 49, QEUD.

Vessel Asaembly 6, Rav C, 450 K 6. 5 K 244

TE-6G14-Ol! Column 14 at 0.28 m 500 K 4.8 K

above bottan of fuel 550 K 5.2 K

rod,

p Reactor Cladding on Fuel ,22 to 153) K 10 Hz 5.2 K 400 K 5.8 K 49, QEUD.

Vessel Assembly 6, R,w C, 450 K 6.5 K 244
C,s TF-hC14-030 Column 14 at 0.76 m 500 K 4.8 K

kM above bottom of fuel 550 K 5.2 K

r o.i .

D)
L ^1
Cs

. . . . ..
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TABLE VII (continued)

Initial After T

Condition
VARIABLE Recording Uncertainty Uncertainty

Measuremer.tSystem
Detectnr Loc a t i on Ranze Frequencv' (O Realing d Fieure Consnen t s

TEMPERAT11E
(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 49, QEUD.
450 K 6. 5 K 244

Vessel A ssembly 6, Rcrw C,
500 K 4.8 KTE-6Cl4-045 Column 14 at 1.14 m

ebove bot tom of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fu-1 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 245 QEL7.
450 K 6.5 KVessel Assembly 6, Row H,
500 K 4.8 K

TE-6H01-037 Column 1 at 0.94 m
above bottom of fuel 550 K 5.2 K

rod.

w Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 245 QEUD.O
450 K 6.5 K

Vessel Assembly 6, Row H,
500 K 4.8 K

TE-6H02-028 Column 2 at 0.71 m
above bothim of fuel 550 K 5.2 K

rod.

Reactor Cladding on Fuel 422 to 15?3 K 10 Hz 5.2 K 400 K 5.8 K 245 QEUD.
450 K 6. 5 KVessel Assembly 6, Row H,

TE-6H02-032 Column 2 at 0.81 m SCO K 4.8 K
550 K 5.2 Kabove bot toin of f uel

rod.

LM
Ch Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.A K 245 QEUD.

450 K 6.5 KVessel Assembly 6, Row H,
500 K 4.8 K

TE-6H03-026 Column 3 at 0.66 r
550 K 5.2 Kabave bottom of fuel

rod.

I ') Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 248 QEUD.
450 K 6. 5 Kb1 Vessel Assembly 6, Row H,
500 K 4.8 K'd TE-6H08-039 Column 8 at 0.93 m

above bottom of fuel 550 K 5.2 K

rod.



TABLE VII (continued)

Initial After T

Condit1on
VAR I AB LE Recording Uncertainty Uncertainty

Measurement

Detector Location Rante Frequencv" (O Reading Q) Figure Cormeent sSystem

TE MPE RATUR E

(continued)

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 50, QEUD.
450 K 6.5 K 246

Vesse' Assembly 6, Row H,
500 K 4.8 K

TE-M 13-015 Column 13 at 0. 38 m
550 K 5.2 Kabove bottom of fuel

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 50, QEUD.
450 K 6.5 K 246

Vessel Assembly 6, Row H,
500 K 4.8 K

TE-6H13-037 Colume 13 at 0.94 m
550 K 5.2 Ka bo ve bottom of fuel

- rod.

b
Reactor Cladding on Fuel 422 to 1513 K 10 Hz 5.2 K 400 K 5.8 K 50, QEUD.

450 K 6.5 K 246
Vessel Assembly 6, Row H,

500 K 4.8 K
TE-tH14-028 Column 14 at 0.71 m 550 K 5.2 Kabove bottom af fuel

roi.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 50, QE"D.
450 K 6.5 K 246

Vessel Assembly 6, Rad H,
500 K 4.8 K

TE-6H14-012 Column 14 at d.81 m 550 K 5.2 Kabove bottom of fuel
rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 50, QEUD.
450 K 6.5 K 246

Vessel Assembly 6, Row H,
500 K 4.8 K

TE-6H15-026 Column 15 at 0.66 m
550 K 5.2 Kabove bottom of fuel

rod.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 50, QEUD.
450 K 6.5 K 247

Vessel Assembly 6, Row H,
500 K 4.8 K

TE-6H15-041 Column 15 at 1.04 m
550 K 5.2 Kabove bott m of fuel

ro f.t3
tv-

L.4

r3
L.7
CO

. . . . . .



-
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TABLE VII (continued)

Initial After T

Condition
VA R I AB LE Recording Uncertainty Uncertainty

Msasurement

Detector l oc a t i on Range Frequency" (1) Reading (1) Firure CommentsSystem

TEM PE RATUR E

(continued)

| Reactor Cladding on Fuel 422 to 15 3 3 K 10 Hz 5.2 K 400 K 5.8 K 247 QEUD.

450 K 6.5 K
Vessel Assembly 6, Row I, 500 K 4.8 K

TE-6102-021 Cohnnn 2 at 0.53 m 550 K 5.2 Kabo ve bottom of fuel
rod.

Reactor Cla3 ding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 247 QEUD.
450 K 6.5 K

Vessel AssemSty 6, Row I, 500 K 4.8 K
TE-6102-039 Column 2 at 0.99 m 550 K 5.2 K

above bot t <wn of f uel

_
rod.

O
Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 49, QEUD.

450 K 6.5 K 247
Vessel Assembly 6, Row I. 500 K 4.8 K

TE-6114-021 Column 14 at 0.53 m 550 K 5.2 K
above bot t cun o f r od.

Reactor Cladding on Fuel 422 to 1533 K 10 Hz 5.2 K 400 K 5.8 K 49, QEUD.
450 K 6.5 K 247

Vessel Assembly 6, Row I,
500 K 4.8 K

TE-6Il4-039 Column 14 at 0.99 m 550 K 5.2 Kabove bottixn of fuel
rod.

Reactor Fuel Assembly 6 lower 311 t o 978 K 10 Hz 5.1 K 400 K 5.7 K 200 QEUD.

450 K 6.4 K
Vessel end box. 500 K 4.6 K

TE-6LP-001a 550 K 5.1 K

C. i N

U Reactor Fuel Assembly 6 lower 311 to 978 K 1 kHz 5.1 K 400 K 5.7 K 200 QEUD.

450 K 6.4 K
Vessel end box. 500 K 4. 6 K
Ti-6LP-002 550 K 5.1 K

D3
(_1 Reactor Fuel Assem$ly 6 lower 311 to 978 K 10 Hz 5.1 K 400 K 5.7 K 200 QEUD.

450 K 6.4 K
Vessel end box. 500 K 4.6 K. ,

TE-6LP-003 550 K 5.1 K



TABLE VII (continued)

_

Initial After T
. .

o
Candtt1on

V A R I A M.E Recording Uncertainty Uncertatnty
S v s t c'es Measurement

Detector la atian Rane Frequency" (9 Reading (1) Firure Comments

TEMPERA 1ERE

(centinuti)

Rea. tor Feel Assembly 6 upper 311 to 978 K 10 Hz 5.1 K 400 K 5.7 K 201 QE L'D .

450 K 6.4 K
Vessei en3 box.

500 K 4.6 K
TE-tWP-0J1

550 % 5.) K

Reactor Fuel Assembly 6 upper 311 to 978 K 10 ilz 5.1 K 400 K 5.7 K 201 QEUD.
450 K 6.4 K

Vessel end box.
500 K 4.6 K

TE-6CP-002 550 K 5.1 K

- R e.s.: t o r Fuel Assembly 6 opper 311 to 978 K 1 kHz 5.1 K 400 K 5.7 K 201 QEUD.
450 K 6.4 Kh Vessel end box.
500 K 4.6 K

TE- WP-03) 550 K 5.1 K

Reactor Fuel Ass.nbly 6 311 to 978 K 10 Hz 5.1 K 400 K 5.7 K 202 QEUD.
45U K 6.4 K

Vessel suppart calumn
500 K 4.6 K

TE-6CP-0% 550 K 5.1 K

Reactor Fuel Assembly 6 311 to 978 K 13 Hz 5.1 K 400 K 5.7 K 202 QEUD.
450 K 6.4 K

Vessel support colomn.
500 K 4.6 K

TE-6UP-003 550 K 5.1 K

Secondary Secondary coolant 366 to 505 ft 10 Hz Not available Not available -- Restrained, good for
initial conditions

Coalaat system feedsster,
oniv. Not

System premented. See
TI-P004-004 Table VI'I.

Eme r ge nc y Cold leg injection in 280 to 620 K 10 Hz 3k -- Nat available -- Restrained, good
for initial coidi-

Cors Cooling 4-in. line upstream ofp tions only. N.
System cold leg injection presented. 3etg
TT-P120-062 point. Table VIII.

U

P .)
C
CD

. . . . . .
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TABLE VII (continued)

Initial After T
. o

VARIABLE Cond.ition

System Measurement Recording Uncert aint y Uncertainty

Detector Location Range Frequencv" I'} Reading (*) Figure Comments

TEMI'E RATUR E

(continued)

Intact Loop Intact loop hot leg 533 to bl6 K 10 Hz 1K -- Not available - Restrained, good for
TT-P139-032 primary coolant, initial conditions

Channel A. only. Not presented.
See Table VIII.

I nt ac t Loop Intact loop hot leg 533 to 616 K 10 Hz 1K -- Nat available -- Restrained, geiod for
TT-P139-013 primary coolant, i rii t i al conditions

Channel A. only. Not presented.
See Table VIII.

Intact Loop Intact loop hot leg 533 to 615 K 10 Hz 1K -- Nat available -- Restrained, good for
_O TT-P139-0 % primary coolant, initial conditions
"

Channel A. only. Not presented.
See Table Vi1I.

a. Recording Freq wncy is thr measurement channel bandwidth at the + 3 db level,

b. QEUD - qualified eng.ineering units data where measurements have been compared to other measurements and found to be within the accuracy of the
tastrument.

c. Lassahn, Gordan D., IbfT Fxperimental Measurements Uncertainties Analyses, Vol. XVI, LOFT Th ree-Beam Canuna Den si t omet er System. TR E E-NL'R FG- 108 9
(February 1979).

L~1
Restrained d.ita - measurements f rora instruments that did not fail, but the data have some restrictions.

@
d.

e. Bil a kau, Garre L., LOFT Experimental Me a s u r erwn t s Uncertainties Analvnen Vol. VI, LOFT Linear Variable Differential Transformer Displacement
U Transducer l'nr e r t a i n t v Analysts, TM t.- N ta Eo iG5TTFe nr u.ar y 147o).

f. Silverman, Sandor, LOFT Experimental Measurements Uncert aint ies Analyses. Vol. XIV, LOFT DraR Disc-Turbine Transducer Uncertainty Analysis,
TREE-NUREG-10 N (Navember 1973).

f ,) g . Lassahn, Gordon, D., LDFT Experimental Measurements Uncertainties Analyses, Vol. VII, LOFT Self-Powered Neutron Detector Uncertaintv Analysis.
TR E E-N UR EG- 10M (August 1918),{

h. G ood r i ch , Jr., Lorenzo D., LOFT Experimental Measurements Uncertainties Analyses. Vol. XV, LOFT Primary Coolant Pump Speed Measurement Uncertaint,
Analvsia, TREE-NUKEG-1087 (April 1973).

i. Pressure measurements are presented as absolute values.

j. Measured peak clad temperatures may be in error by +20 K, measured departure from nucleate boiling times may in error +0.5 s, and measured quench times
may be in errer by +5s.



TABLE VIII .

MEASURED VARIABLES GOOD FOR INITIAL CONDITIONS

.

Measurement Location Initial Condition

FRC-202 Steam generator blowdown flow 0.026 + u.0018 1/s

FT-P004-012 Inlet to air cooled condenser heater 19.6 + 0.038 kg/s

FT-P004-72-2 Flow f rom main f eedwater pump 19.15 + 0.086 kg/s

PDT-P138-27-1 Primary coolant flow, Channel A 0.022 + 0.002 MPa

PDT-P138-27-2 Primary coolant flow, Channel B 0.018 + 0.002 MPa

PDT-P138-27-3 Primary coolant flow, Channel C 0.020 + 0.002 MPa

PT-P004-034 Pressure downstream of main feedwater 7.58 + 0.075 MPa
pump.

TT-P004-004 Secondary coolant system feedwater 482 + 3 K

temperature
.

TT-120-062 Temperature at cold leg injection 357 + 3 K
point

TT-P139-032 Primary coolant system venturi 590.6 + 1 K

temperature, Channel A

TT-P139-033 Primary coolant system venturi 590.0 + 1 K
temperature, Channel B

TT-P139-034 Primary coolant system venturi 590.3 + 1 K

tem; ?rature, Channel C
~

.

D

108

E/7 "'9
JuJ LUL
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TABLE IX

COMPUTED VARTauf M FOR F.XPERIMENT L2-3

Variable Location Detectors Units Uncertainty Calculation Stethod Figure Remarks

DENSITY, AVERAGE Mg/m Density, average: The individual beam densities
were filtered with a 4-Hz

Except where the density distribution reduces filter prior to being used in
to an average directly, the following method the average calculation.
is used to determine the average density:

DE-BL-1A failed and was not
used in the averaging
calculation.

Broken Loop Cold Leg
DE-BL-1A (O a

A 3 3DE-BL-1B (O DE-BL-105 Mg/m +0.13 Mg/m 280 Restrained, averaging calcu-

DE-BL-lC (E lation appears correct.

(1) A calculated density prof.le is determined
from an assumed distribution which hasBroken Loop Hot Le g

DE-BL-2A (o a been " fit" to each beam measurement.
1 15 Mg/m These are optimized as shown below. 281 Restrained, aseraging calcu-3

@ DE-BL-2B (p DE-BL-205 Mg/m 0
lation appears correct.DE-BL-2C (E

(2) The least squares curve fits are compared
to determine the optimum assumed densit yIntact Loop Cold Leg

DE-PC-1A (p a profile to fit the data.

DE-PC-18 (p DE-PC-105 Mg/m +0.16 Mg/m 282 Restrained, averaging calcu-A 3

DE-PC-lC (D (3) The best profile is area averaged to give lation appears correct.
C average density by

intact Loo p Ho t Leg
DE-PC-2A (p a }

3 5= { E(i)dA 283 Restrained, averaging calcu-PE-PC-2B (v DE-PC-205 Mg/m 10.15 Mg/m
lation appears correct.CS DE-PC-2C (g y

C where
A = cross-sectional area of the pi pe

c(r) = chordal profile.

C The assumed profiles sre as follows:

C4 (1) For homogeneous flow the average results DE-PC-2A failed was not used
directly in in the averaging calculation.

(P * * I
A B C_ =u

A' B' C, = density alongwhere '"d

gamma densitometer beam lines A, B,
and C.

(2) For tilted stratified flow,
p -o
i 8

c(f) = p - 1 + exp [-4a( x-b )JL



TABLE IX (continued)

Variable Location Detectors Units Uncertainty Calculation Mathno Figure Remarks

DENSITY, AVERACE ( continued) where

a and b = two adjustable par amet ers

0 ande = gas and liquid densities
3 i

x = position in maximte density
gradient direction.

( 3'; P v. annular distribution,

p for r < R-D
CO(r) = p for r > R-D

where o and D are two adjustablec
-- parmneters.

-O (4) Eccentric annular is the same as annular.
except that the core region may be verti-
cally displaceJ from the pi pe center.

(5) For default calculation if the above
distributions do not represent the data,
the density is calculated by a beam length
weighted average of the chordal average
density readings p,.

1

3 = 0.34485 p + 0.40034 P
g

+ 0.25481 P
C*

LIQUID LEVEL
The liquid distributir.n was interpreted from the
voltage output of the conductivity probes using

Downcaner and Lower the following criteria,

b (1) A response time of 550 ms during dryout or 292 Restrained, slow res ponse.

C. "' LE-IST-1 and -2 nn b wetting was a s s ume d .
The conductivity probes

(,sd needed for this calcu-LE-2ST-1 and -2 nn b
lation failed.

V3
C
p-

. . . . ..
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TABLE IX (continued)

Variable Loc a t i on Detectors Units l'nc e r t a i n t y Calculation Method Figure Remarks

(2) The void fraction is asstaned to varyCore
LE-lF10 nun b linear ly with the voltage. The ma xim'un 293 Restrained, slow response.

LE-3F10 nun b voltage measured during the test from each 2% Res t rained, slow res ponse.

LE-5 Ell mm b probe is an indication of 100% void. 295 Restrained, slow response.

(3) When there is a change in phase f rma waterUpper Plenum
LE-3CP-1 nun b t o s t e arn , an X i s indicated for void 296 Restrained slow response.

fractions less than 15% with the space
left blank for void fractions greater
than 15%. When t here is a change in

phase f r an steam to water, an X is
indicated for void fractions less than
85% with the space Icft blank for void
fractions greater than 85%.

required at times onEngineering judgmnent was
each conductivity probe in order to best
satisfy the a bo ve criteria.

2 Caution should be exercised in applying the

in-core liquid level data to the core as a whole
because as the in-core liquid leve' stings are
located at "co'.d spots" (that is, along guide
tubes rat her than fuel rods) i n t he core. Prior
to the first rewet these liquid level plots
indicate moc e fluid than is present at the
surrounding hotter fuel rods due to the effects
of a strong radial temperature profile.

IASS FLOW RATE kg/s Mass flow rate =U ( K.'.P ) $ A

(r3 Broken Loop Cold Leg where: 288 Restrained. Compares well
U PDE-BL , s. P) gp, E = average fluid density at measurement with other mass-flow. ,

calculations.(differential) *75 pgf,c
_ FR-BL-ll6 location.

DE-BL-1 (v) M d"3
D .)

- Broken Loop liot Leg

Cl
PDE-BL-1 (AP) MPa

(differential) c
12 3. 7 k g/ s 289

_ FR-BL-216 3
DE-BL-2 (R) nu m



TABLE IX (~ontinued)

Variable Location Detectors Units Uncertaint Calculation Method Figure Remarks

TEMPERATUR E , AVERAGE K ,anetic average.

290 Restrained, averaging calcu-+2.88 KTE-BL-001 lation appears correct.

243 Restrained, aver aging c alcu-
+2.83 KTE-BL-002 lation a ppe a r s correct.

291 Rest r ained, averaging c alcu-
TE-PC-001 ~+2.94 K lation appears correct.

291 Rest r aine d, aver aging c alc u-
TE-PC-002 -+ 2. 94 K lation appears correct.

VELOC ITY , AVE R 4rE m/s Arithmetic averaga. (Based on a flow area
ef 0.0634 m . )

+0.59 m/s 284 Restrained, avera ging c alc u-
FE-BL-001

--
lation appears correct.

tJ
285 Pestrained, averaging c alcu-+0.49 m/sFE-BL-002 lation appears correct.

286 Restr a k.ed, avn aging c alc u-
FE-PC-001 10.59 m/,

lation appears correct.

287 Res t r aine d , aver a ging c alc u-
FE-PC-002 10.59 m/s lation appears correct.

a. Lassahn, Cordon D., LOFi ree-Beam Densitometer Data I n t e ry,r_e t a t i on , TREE-NUREG-llll (October 1977).

b. The uncertainty in each cc,nductivity probe for (d) LE-IST-1 and LE-2ST-1 is +4.5% of range, (5) LE-IST-2 and LE-2ST-2 is +7.1% of range, and
response time of 340 ms.

~

(c ) LE-lF10, LE-3F10, LE-5 Ell and LE-30P-1 is 32.9% of range. All conductivity probes have a

c. Chappel, John R., LOFT Broken Loop Mass Flow Measurements Uncertainty .inalysis, TREE-NUREC-Il91 (November 1977). Integral uncert ainty over entire
blowdown transient was +7% of reading.
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Fig.159 Coo'ent temperature in broken loop hot leg hottom, middle, and lop at 11F1 flange ('I E-lit.-(M)2 A, -002II, and -002C)

(QEl 1)).

600.
. i r . .

,

,

;t ; *;- o TE-PC-001A; ; j- 7 ;' ; ;i
- + 4-

- - _L A TE-PC-00189

!-.- -- 1L L ! 4- . ... e TE-PC-001C
. . , .. . . ,_.

. . .

1
'

t '

+ +| .I . .
,

. . 4 . + . -. +-. . .
- ' 1 i ! I; t i , i i t 'i

y 500.
! 4'

g . ,} _ . _ a' .! ! t .I .! .i j: |. ,i
)-

. . . - . .
,

.. y ,

_T b _.i_LL._

m 1. .t g. _ _!_ 1u- u.
__L#:_LL

. . . .

. J, a; s.y__ i! + o"
. . . . . .

r
_ . t.3 . ieT r y [yg -

1 1rii- ,

400. -
3 F g"pwg : "-

- -- - - -

i ;;
-,;fpl

- *
* p

/iw
. . . .+. . - .! '_}- .i a;', , ,

a
t !

-

.- .- .. ..g, -

_ .i

_l.7r,.'.
!

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

a.c- . +. a _ _ _~ . . . . .. . _ , .

z
-

!.. _i 1L l, . . . .

u- .- . . . . .
-

i : ; ! t -
'

. . - . ._

< 300. .

: :-
.

_. . 41 +ti,
.

g . . . . . ... . . - . . . . .

. _. m 4__ c. . . . .
.o ..-. . . . ... .

o ,
,

. . . . ._. . . . . _ . . . ._ . . . . . . . ..

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

200.
-20. O. 20. 40. 60. 80. 100.

.

TIME AFTER RUPTURE (s)
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lig.161 Coolant in intset loop hot leg middle and w est of pipe (I L.PC-002 A. and -0028)(QLtJD).
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Fig.163 Coolant temperature in blowdown supp'ewion tank 13.914 spray headeriIE.P13M-143)(QilD).
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lig.164 iluid temperature in intact loop prewuriier vapor and liquid (IE-P139-020)(restrained, may indicate metal temperature
alter prewuriser emptics).
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-003)(I E-5G-001 and -002 - restrained, good for initial conditions onl ; TI'.NG-003 - restrained, may indicate metal temperature).3
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425. ,

q... . L . 1 . . _ . -- *
. . . 9 . . . .. 0 TE-SV-003

# . - _. _ a _. . . . . . . . .

- . ' o TE-SV-009
. . - . .

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

__ g'
1 |

. . . . . . ._ . + . . . _ , _ . , _._7.. ._ ._

g . ~ L 1 -._ .- .- . a
_

. . . .

-. 4
-

,, -- _y g %.-g . . . . . .

,

_; w. _ _ _p _7- -. _ + - p g-4-_ t- . . . . _ .7
. . . . . _ . _ - - _ .w - . 1 -._ _7 _n _ . _ , _ . - . -

,

a 375. g. . . t.7 _ L... r
._ ._ -.3. 7.. --Q 1a

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

q.+-.. - .. . ..-. - - . . . -. . . .-,
- w +- -. . . _. . . - . - ~ . .a . . . + ._ , w . .._. .-

._L.w l a 1.. _. ....! _i '. . _ - . ._ _. _._ - . _ _ . . . _.-
i !a. r .

'

4
'

r 350. _ .

.-.__1. . - . - - . . . _ . _ . - . . _ . _ . . _ - . _ _ _ . _ - . uw _ . _ . . _ . .-

_1. L t_._ _ LL-._ ;-
. . .- . . . . _. . ..._ . . . . . .

* * * -* * ^ * - - * - * - - * - * - - + - - -* + - ' * - " - * * - - - - - * - - * - - * - - + - *O
-. . . .' . . . _ - . . . - -. . . . . . - . . _ . . - . - .. _ . . .- . - _ . . ., tg

325.a
g . . _ . - . . . . . _..-4.._ . . _ . . _ . . . - - . , .. - . - - . - - - - . -

.

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

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

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

300.
-20. O. 20. 40, 60. 80. 100.

.

TIME AFTER RUPTURE (s)

fig.168 f luid temperature in blowdown suppreulon tank I.897 m shose tank bottom (IIN -003 and-009) M F.5V-00's - QF l'D;
I E-5V-M)- restrained, unesplained noise spike at I = 0. data appear good otherwise).

-.

r1 '

r 'a J J1'j

I88



H25. ,

ph' a TE- SV-009j ; ; ;-- t-- + +- e ,

.- . + 1 --- A TE-SV-0101 4 !

! ._ k . i . ' _
. . . .- . - , .p

i_ .L ..,._;.+-- ! . _4

I ,.i
'...f.4

!. .l . .,i ! -[_
. !_I_ _ I_I__ _ i_.!

. '
1

.
_.,

- 900.
g!h 0I -3 iIfj .b. --h- !

_
,.

- .. _ - . .--~ ,_..... ._ ' 4
.

.
I ]

-

,.'-,,.7= w
.9- __ } _. _ _ _ _ _ _ _ _ + - - _ _ 9 ..g

.d.i{_ 1 _ _ ._ _ .L _1 __ . , _ _ .. - _ t -_ _ _ ! . . , 4 -.3
' ' ' '

< '375.
._.i_ _ l_.i. . _1 - . I. ,i. . ,! _ ,i - .

i i

. . .i I i j -.1 . .i . . .!. .I..

- {p t - }; - pt p+i- + + +

E i,

w -.
_ I, _ . _.

, _ _

i I i l i ! ! !'

- + d -- :-- T p
.

...-.4

i: .
!a. t >

- * * - + - ,
!r

_. y i _.,i q_ ....pw _ , . . . _ . .,

... . _ _._

hIA -t - E F - LI A * d--f b i,

t, - + 4 - H !
.-t-t-.

i. '
i ! i i i i +O !

- - ;
350. .

_g.,i .i . 7...-. _J . ,, , _ ; -
, ,- . , I I

3 m,
.I _ .

,
4 i . 4

.

. . . . ._
. ...

,
. ; _ i _ J, -.

._ .. ;. . ; .uu !# 1, !
; ;

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

6

I

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

.
,

._-4.4.....-_ .. . _ . , .....
. . ._4 ..

*

o , ,

325.
-20. O. 20. 90. 60, 80. 100.

. TIME AFTER RUPTURE (s)

t ig.169 Fluid temperature in blondown supprewinn tank 1.453 m shuse tank bottom (~11~-sV-004 and -010)(QI UD).
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APPENDIX A

DATA CONSISTENCY CHECKS

E The following discussion describes sescral techniques used to perform data consistency checks on the
data presented in this report.

System temperature measurements were qualified by resiewing sescral data points where possible.s

Temperature measurement checks were performed during isothermal tests at low pump speed prior to the
! OCE. Temperature distributions were resiewed just prior to blowdown initiation and during the
blowdow n transient.

Final temperatures were compared with pressure measurements to verify saturation conditions. When
temperatures measured within the specified accuracy of the detectors, the detector output was considered
reasonable and was qualified. All primary coolant system channels were reviewed in this manner. The
pressurizer liquid and vapor space temperatures were checked for consistency by comparing these values
with the saturation temperature for the corresponding pressurizer pressure at various points in time.
Similarly, steam generator secondary side temperature was examined throughout the experiment by com-
paring the measured temperature with the saturation tenaperature for the respectise secondary coolant
system (SCS) pressure. Blowdown suppression tank temperature elements TE-SV-001. -006, and
TE-SV-007, -012 were esaluated by comparing the pretest measuremtnts of the thermocouples in the same
horizont;.1 strat um.

' Pressure data were resiewed in a manner similar to the temperature calibrations. During the approach to
Experiment L2-3 initial conditions, a series of tests at sarious static pressures was performed. At each
point, primary system pressure measurement detectors were compared to two remote readout precision
transducers. These data were used to serify that the slopes for the absolute pressure transducer responses

5 had not cPanged, and to evaluate the pressure sensitisity of all other transducers. Immediately prior to
blowdown, primary coolant system pressures were again compared with the pressure references
(PE-PC-005 and -006) to ensure that all detectors were measuring within their specified accuracy bands.
During the blowdow n transient, pressure data from corresponding measurement locations were compared
by overlaying the data plots. SCS pressure was qualified by comparison of saturation temperature with the
measured temperature. The blowdown suppression tank pressure instruments were checked against
atmospheric pressure prior to blowdow n. During blowdow n, comparison was made between the measured
suppression pressures as further evidence for qualifying the data.

Comparison of measured temperature with the saturation temperature of the pressure measure!nent at
the same location prosided another method to verify primary coolant system data consistency. This techni-
que, however, was valid only during the saturated blowdown transient and up until the time the measure-
ment location voided of fluid. After voiding occurred, the measured temperatu' ncreased above the cor-
responding saturation temperature due to radiant heating of the detector element by the structural system
components and detector element stem conduction. Temperature detectors in the reactor sessel which
became wetted by the emergency core cooling system injection displayed a measured temperature which
decreased below the corresponding saturation temperature as the detector became immersed in the cooler
Guid.

,

Data consistency chceks for the differential pressure measurements were provided by several basic
methods. The differential pressures were calibrated to read zero at zero now at initial system conditions
regardless of the elevation differences between taps. Instrument offsets were determined from Dow data,
static pressure tests, and temperature sensitivity data derised during the heatup. Normal operating condi-
tions for the primary coolant system were then established and selected primary coolant system pressure
drops were compared with predicted values. At various primary coolant system operating conditions,
intact loop flow resistance coefficients were calculated and verified to remain essentially constant and to
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agree with presiously tabulated data. I urther consistency checks were performed on the *:aet loop dif-
ferential pressure instruments by plotting the square root of the differential pressure against pump speed
using data from the pump frequency tests conducted prior to blowdow n. Ihe results of least squares cune
fits performed on these plots were then used to confirm inrument zero of fsets. Iloth prior 'o and during
the blowdown transient, dif ferential pressure measurements e compared with the differential pressure

'

computed by subtracting appropriate absolute pressure measurements. l'inally, pressure closure was
calculated for three flow loops: (a) the primary coolant 9 stem intact loop, (b) the broken loop hot leg to
the blow dow n suppression tank and (c) the broken loop cold leg to the blowdow n suppression tank.

'

Fou system lesel measuremenh were i s.,3rtant for Experiment 1.2-3: (a) Accumulator ACC-A liquid
lesel, (b) blowdow n suppressior tank liquid lesci, (e) pressurizer coolant lesel, and (d) reactor sessel
coolant lesel. The accumulator lesel was quahfied by comparing the pre 1 OCE hquid lesels as measured
with the lesel de:ector to the lesel measured by an external sightglass. Illowdown suppremon tank liquid
lesel measurements were yualified by comparing the two asailable measurements. Ihe initial condition for
the blowdown suppression tank lesel was established by taking an aserage of the two measurements.
Similarly, pressurizer lesel was resiewed by redundant lesel measurements. The reactor sessel liquid lesel
probes were serified by performing a pretest conductisily .ahbration with the sewelliquid full and under
cold and hot plant conditions. During blowdown ine lesel measurements were compared to core
thermocouple data.

'Ibe primary coolant pump speed measurement was precalibrated using an oscillator to guarantee the
dieital to analog conscrsion. During heatup the /ero readmg uas checked at escry zero flow test, and dur-
ing flow tests the pump speed was checked against pump frequency. Primary coolant pump speed
measurements were checked f or consistency by comparison with pump speed as calculated from the
primary system motor generator trcquencies. Ihis check was salid prior to and during the blowdown tran- .

sient until the primary 9 stem motor generator set field breakers were opened at 215 s. Prior to esperiment
initiation, the pump speed was further checked, along with the intxt loop flow rate and pung dit terential
preuure, by resiewing the agreement with the manufacturer's pump performante cunes. Pump run
soltages and currents were esaluated prior to the initianon of blowdown by calculating the pump electrical y

horsepower input, the pump uater powtr, and fhally the combined pump ef ficiency. These calculated etti-
ciencies were then compared to presiously recorded etticiencies deternuned during pump requalitication
testt

Io es aluate the primary coolant 9 stem aserage lluid densities, calculations were performed by using the
gamma densitometen. Ihe densitometen were checked for normal operation by recording and examining
data tapes approximately one day before the 1 OCE, and by obsening spectra, count rate data, and lise-
time data on the densitometer system displiy console during and immethately bef ore the I OCE Cahbra-
tion constants were obtained f rom all-liquiJ readings a few seconds before the i OCE and and allateam
conditions late in the 1.00 I he fluid densities for the all-1; quid and all-steam condi' ions were determined
f rom steam tables using temperature and pressure measuremenS.

Sescral techniques were employed to serify the salidity of the measured data from the turbine
flow meters, the drag dises, and the intact loop mass flow rate senturi tlow meter. lhe intact loop senturi
flowmeter data were examined by performing least squares cune fits for the computed senturi tlowmeter
maw flow s plotted against the corrected aserage pump speed using the sariable frequency single-phase test
data obtained prior to blowdown initiation. T he intercept coef ficients from the least squares cune fits

'

were used to correct the obsened of fset. Ihese corrected senturi flowmeter maw flow rates were then used
to calculate aserage selocities and momentum fluxes in the intact loop and the reactor sessel which were
subsequently compared with the output of the turbine flowmeters and drag dises. As an independent
check, the turbine flowmeter and drag-dise data were used to calculate fluid density. T hese salues were
then compared to the known single-phase density prior to blos.down. This analysis was performed on all ,

the turbine flowmeters and drag discs in the intact loop and the reactor sessel with the exceptions of those

instruments that tailed.
.,
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For the turbine flowme cr and drag dises in the intact lo3p, a check was performed at each pump
frequency step. These were steady state flow tests performed at 20, 30,40, 50, and 60117. T he data from
each turbine nowmeter an.i drag dise were compared wi% selocity and momentum Oux calculated from
the intact loop senturi m; s now rate as described abose. Ascrage selocity was calculated from the point
measurements of the three turbines in eaO rake and aseiage momentum Dux from the drag dises and com-

,.
pared to the salues calcu'ared from mass now. Reactor sessel and downeomer drag discs were compared
with salues calculated from venturi mass flow, assuming the full Dow area. Slope coefficients were
calculated anu the cffects of temperature on the calibration coefficients was determined.

Additional calibrations were performed on specified turbine flowmeters and drag discs to conurt the
point measuremems to aserage measurements. In the intact loop, the iion rates calculated using the tur-
bine flowmeters and their associated areas wcre normalized with the intact loop senturi during steady state

(initial) conditions to determine the calibration factors for the turbine nowmeters. These calibration fac-
tors were squared and applLd to the drag dises. Similar calibration factors were descloped for the broken
loop drag discs using the results of accumulator blowdown tests (where the accun ulator now was directed.

through the broken loop).

System fluid selocities were e,alusted during the blowdown transient by using two independent
methoJs. Velocities were measured directly by ae turbine Dowmeters. Data consistency checks were per-
formed by comparing the turoine flowmeter selocities for representatise system locations with the respec-
rise calculated Guid selocities. To proside reliable data for these selocity checks, the gamma den-
sitometers, the drag dises, and the turbine flow meters were calibrated prior to test initiation.

As a redundant approach to erify the salidity of Esp ~iment 1.2-3 data, selected instrument sariables
were oscrlaid with plots f",.i sarious sources including tt 3emiscale counterpart Test S-06-3^-I and the*

LOI-T nuclear Experr.ient 12-2^-2, Variables of interest in these comparisons included broken and intact
loop aserage densities, pressures, temperatu:es, Guid velocities, and computed mass now rates per system
soluna. Ihe differential p. essure measurements aerow selected primary coolant system components were

i also examined.

REFERENCES

A-1. N1. I Patton, Jr., b. L. Collins, K. E. Sacket;, Experiment Data Reportfor Semiscale Af0D-1 Test
.r06-3 (LOFT Cmmterpart Test Series), TREE-NUREG-ll23 (July 1978).'

A-2. 51. h1ci. .~ 'ick-llarger, Experiment Data Reportfor LOFT Power Ascension Test L2-2, TREE-l322
(February 19M).

.

eta orJUi UJU
261



t

DISTRIBUTION RECORD FOR NUREG/CR-0792

(TREE-1326)

Internal Distribution

1 - R. J. Beers, ID

2 - P. E. Litteneker, ID

3-5 - INEL Technical Library

6-11 - Authors>

12-50 - Special Internal

1

External Distribution

51-52 - Saul Levine, Director
Office of Nuclear Regulatory Research
Washington, D.C. 20555

53-115 - Special External

116-404 - Distribution under R2, Water Reactor Safety Research -
Systems Engineering

&

i

564 CE


