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ABSTRACT
.

Selected pertin nt and uninterpreted data from the third nuclear large break loss- |
of-coolant experiment (Experiment L2-5) conducted in the Loss-of-Fluid
Test (LOFT) facility are presented. The LOFT facility is a 50-MW(t) pressurized
water reactor (PWR) system with instruments that measure and provide data on the
system thermal-hydraulic and nuclear conditions. The operation of the LOFT
system is typical of large [ ~ 1000 MW(e)] commercial PWR operations.

Experiment L2-5 simulated a double-ended offset shear of a cold leg in the
primary coolant system. The primary coolant pumps were tripped within I s after
the break initiation, simulating a loss of site power. Consistent with the loss of
power, the starting of the high- and low-pressure injection systems was delayed. The
neak fuel rod cladding temperature achieved was 1078 13 K. The emergency core
t ooling system re-covered the core and quenched the cladding. No evidence of core
damage was detected.
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SUMMARY

Experiment L2-5 was performed June 16,1982, Following Experiment L2-5, the ECC injection
as part of the Loss-of Fluid Test (LOFT) was stopped to keep the water level below the reac-
Experimental Program conducted by EG&G tor vessel nozzles. While monitoring the liquid
Idaho, Inc., for the U.S. Nuclear Regulatory level with upper plenum thermocouples, the core
Commission. Experiment L2-5 is part of the uncovered and heated up. The ECC injection was
LOIT Power Ascersion Experiment Series L2. reinitiated and re-covered the core with liquid.

Selected data from this heatup are included in this
For the performance of Experiment L2-5, the report.

LOIT facility was configured to simulate a Experiment L2-5 was initiated from the follow-
double-ended 200% cold leg break. The reactor ing primary coolant system initial conditions: hot
scrammed and the primary coolant pumps were leg temperature, 589.7 * 1.6 K; cold leg
tripped and decoupled from their flywheels within temperature, 556.6 * 4.0 K; hot leg pressure,
I s after the break imtiation. A rewet of the upper

14.94 0.06 h1Pa; and intact loop flow rate,
portion of the center fuel assembly began at 192.4 * 7.8 kg/s. The preexperiment power level
approximately 12 s and ended at approximately

, was 36.0 1.2 N1W, with a maximum linear heat
23 s. The injection of high- and low-pressure generation rate of 40.1 * 3.0 kW/m.
emergency core coolant (ECC) was delayed until
approximately 24 and 37 s, respectively. The fuel Experiment L2-5 satisfied the specified objec-
rod peak cladding temperature of 1078 * 13 K tives. This report presents data in the form of
occurred at 28.47 0.02 s. The cladding was graphs in Si and British units. In conjunction with
quenched and the core re-covered within 70 s data obtained from direct measurement, selected
following the break initiation. The experiment was computed variables are included to facilitate the
terminated after approximately 2 min. analysis of the system thermal-hydraulic behavior.
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EXPERIMENT DATA REPORT FOR LOFT LARGE
BREAK LOSS-OF-COOLANT EXPERIMENT L2-5

1. INTRODUCTION

This report presents selected pertinent and Experiment L2-5. Only the data considered perti-
uninterpreted data from Experiment L2-5, which nent to the understanding of this experiment are
was conducted in the Loss-of-Fluid Test (LOIT) pretented. The data are in an uninterpreted but
facility on June 16,1982. Experiment L2-5 was readily usable form for use by the nuclear com-
the third nuclear large break loss-of-coolant munity in advance of detailed analysis and inter.
e ~periment (LOCE) performed at LOFT and pretation. The data, in the form of graphs in
simulated an offset shear of a primary coolant engineering units, have been analyzed only to the
system cold leg pipe with an immediate primary extent necessary to ensure that they are reasonable
coolant pump trip. and consistent.

The LOFT facility is a 50-N1W(t) pressurized Sections 1.1 and 1.2 state the LOIT Experimen-

water reactor (PWR) with instrumentation to tal Program objectives and the Experiment L2-5
measure and provide data on the thermal- objectives, respectively. Section 2 summarizes the
hydraulic and nuclear conditions throughout the experimental procedure and initial conditions.

l system. Operation of the LOIT system is typical Section 3 presents the data with supporting infor-
of large [ ~ 1000 N1W(e)] commercial PWR opera- mation for data interpretation. Appendix A

d tions. The LOIT facility consists of describes the LOFT system configuration. Appen-
dix B describes the LOFT instrumentation system

1. A reactor vessel with a nuclear core and the methods of obtaining various
measurements, and presents a list of instruments

2. An intact loop with an active steam available for use in Experiment L2-5. Appendix C
generator, pressurizer, and two primary summarizes the preexperimer.t calibrations and
coolant pumps connected in parallel the methods used to serify the consistency and

accuracy of the data.
3. A broken loop with a simulated pump,

simulated steam generator, and two quick-
opening blowdown valve assemblies 1.1 LOFT Experimental

Program Objectives
4. A blowdown suppression system consisting

of a header, suppression tank, and a spray
The LOFT integrala test facility was designed tosystem

simulate the major components of a four-loop,

5. An emergency core coolant (ECC) injec- commercial PWR, thereby producing data on the

tion system consisting of two low. pressure thermal, hydraulic, nuclear, and structural pro-

injection system (LPIS) pumps, two high- cesses expected to occur during a loss-of-coolant
a:cident (LOCA)in a PWR. Reference I describespressure injection system (HPIS) pumps,
the LOIT facility in detail. The specific objectivesand two accumulators,
of the L. OFT Experimental Program are to

Figure 1-1 presents the LOIT piping schematic.
For additional information on the LOFT system,
refer to Reference 1 and Appendix A of this

a. The term " integral" is uwd to desenbe an esperiment com-
I bining the nuclear, thermal. hydraulie, and structural processes

occurring during a loss-of-coolant accident as distinguished
The data presented in this report are from 360 from separate effects, nonnuclear. .:nallacale, and thermal-

of the 629 instruments that provided data during hydraulie experiments conducted for loss-of-coolant analysis.
c

d
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1. Provide data required to evaluate the ade- 1. Provide experimental data to demonstrate
quacy of and to improve the analytical that Appendix K2 assumptions result in a
methods currently used to predict the conservative prediction of peak clad
response oflarge PWRs to postulated acci- temperature, even if core hydraulic condi-
dent conditions, the performance of tions were to occur in a commercial reactor
engineered safety features (ESFs) with par- which precluded the early return to
ticular emphasis on emergency core coolant nucleate boiling (rewet)
systeins (ECCS), and the quantitative
margins of safety inherent in the per- 2. Provide data to confirm that results from
formance of the ESFs early LOFT large break experiments were

not being significantly affected by external
2. Identify and investigate any unexpected - cladding thermocouples.

event (s) or threshold (s) in the response of
either the plant or the ESFs and develop To support the programmatic objectives, the

.
analytical techniques that adequately specific objectives of Experiment L2-5 are to

I describe and account for the unexpected
behavior (s) 1. Determine if early core rewet occurs

following a scaled LOFT 200% double-
3. Evaluate and develop methods to prepare, ended cold leg break with immediate

operate, and recover systems and plant for primary coolant pump trip
and from reactor accident conditions

2. Provide data on core thermal response
4. Identify and investigate methods by which which can be used to evaluate computer

reactor safety can be enhanced, with code predictions and to compare with
emphasis on the interaction of the operator acceptance criteria in 10 CFR 50.462

i with the plant.

) 3. Determine system and cor e response during
i normal ECC reflood following the double-

ended cold leg break transient1.2 Experiment L2-5 Objectives
4. Evaluate cladding surface thermocouple

effects during blowdown and reflood by
The programmatic objectives of Experiment L2-5 comparing the responses of LOFT fuel

are to bundle instrumentation.

:
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2. EXPERIMENTAL PROCEDURE AND INITIAL CONDITIONS

This section summarizes the experimental pro. system (SCS), and the blowdown suppression tank
,

cedure and initial conditions recorded during (BST). Just prior to experiment initiation, the |

Experimer.t L2-5. purification lines were closed, the BST recircula- I

tion pumps were turned on, the broken loop
warmup recirculation flow was stopped, and2.1 Experimerital Procedure heaters on the broken loop hot leg were turned I

off. The broken loop isolation valves were
initial reactor criticality occurred approxi. opened, and the pressurizer heaters were turned

mately 54 h prior to experiment initiation. The off.
power level reached 36 2 N1W at 28 h prior t The DAVDS was activated and startedExperimert L2-5 and was mamtamed at approx- recording data ~7 min prior to the experiment.
imately that level until the experiment began. A

The sequence of events for the experiment is pro-plot of the power level versus time for the 60-h
vided in Table 2-1. Figure 2-2 shows the decayperiod prior to experiment initiation is given in
heat during the experiment, which was calculated

hgure 2-1. These data are an average of the four
using the American Nuclear Society

power-ranFe instrumen.ts. Adjustments to these
Standard 5.1.4instruments, based on secondary calorimetric

calculations, are made as necessary at power levels The experiment was initiated by opening the
of approximately 15,25, and 37.5 h1W. quick-opening blowdown valves in the broken

loop hot and cold legs. The reactor scrammed on
Prior to initiating the experiment, a data low pressure at 0.24 * 0.01 s. The setpoints for

acquisition and visual display system (DAVDS)3 this and other plant trips are presented in
calibration and a data integrity check were per- Table 2-2. Following the reactor scram, the
formed. During this period, the initial condition operators tripped the primary coolant pumps at
water samples were taken from the primary 0.94 0.01 s. The pumps were not connected to
coolant system (PCS), the secondary coolant their flywheels during the coastdown.

EXPERIMENT L2-5
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Figure 2-l. LOIT power history prior to Experiment L2-5 initiation.
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TABLE 2-1. SEQUENCE OF EVENTS FOR EXPERIMENT L2-5

Time After
Experiment Initiation i

Event (s) ;

Experiment L2-5 initiated 0.0

Subcooled blowdown ended 0.043 t 0.01

Reactor scrammed 0.24 0.01

Cladding temperatures initially deviated from 0.91 1 0.2

saturation

Primary coolant pumps tripped 0.94 t 0.01

Subcooled break flow ended (cold leg) 3.4 0.5

Partial rewet initiated 12.1 1.0

Pressurizer emptied 15.4 1 1.0

Accumulator A injection initiated 16.8 1 0.1

Partial rewet ended 22.7 1 1.0

llPIS injection initiated 23.90 0.02

Maximum cladding temperature reached 28.47 1 0.02

LPIS injection initiated 37.32 0.02

Accumulator emptied 49.6 0.1

Core cladding quenched 65 2

BST maximum pressure reached 72.5 ! 1.0

LPIS injection terminated 107.1 1 0.4a

The experiment was considered complete by this time.a.
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) Figure 2-2. LOFT decay heat following Experiment L2-5 initiation.

!

) A rewet of the upper portion of the center fuel 274 and 347 s, respectively. The ECC was directed
! assembly began at approximately 12 s and ended to the lower plenum. The core was completely

at approximately 23 s. Accumulator injection of quenched by 430 s.
ECC to the intact loop cold leg began at
16.8 * 0.1 s. Delayed ECC injection from the The DAVDS recorded approximately 15 m.m of

data after the experiment was initiated. A voltageIIPIS and LPIS began at 23.90 0.02 and 37.32
; 0.02 s, respectively. The fuel rod peak cladding inserti n calibration of the DAVDS was per-

temperature of 1078 * 13 K was attained at f rmed followmg the expenment.

i 28.47 0.02 s. The cladding was quenched at 2.2 Initial Conditions-
65 * 2 s, following the core reflood. The LPIS
injection was stopped at 107.1 0.4 s, after the The specil~ied initial plant operating conditions
experiment was considered complete. (except for the linear heat generation rate) for

Experiment L2-5 are presented in Table 2-3, along
with the values measured immediately prior to

The HST pressure was automatically controlled experiment initiation. Table 2-4 gives the linear
i by the spray system to simulate the containment heat generation rate versus core height for three

back pressure expected during a LOCA in a locations within the LOFT core prior to experi-
'

commercial PWR. ment initiation. The data for Table 2-4 were
obtained from the traversing in-core probe

,

Following Experiment L2-5, an attempt was system.

; made to keep the reactor vessel liquid level below Table 2-5 gives the measured fluid temperatures
the nozzles but above the core. This procedure is of the PCS immediately prior to experiment
being considered for use during the recovery from initiation.

,

Experiment L2-6. The liquid level was monitored*

using upper plenum thermocouples. At approx- Table 2-6 specifies the required water chemistry
imately 144 s, the llPIS was turned off. The core for the PCS, the BST, and the SCS. In addition,
began to uncover and heat up at approximately the results of the water chemistry analyses are pre-
190 s; the upper plenum thermocouples gave no sented for preexperiment conditions in these

,

indication of decreasing level. The liPIS and systems, and for postexperiment conditions in the'

LPIS injections were reinitiated at approximately BST.

!
6
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TABLE 2-2. PLANT TRIPS FOR EXPERIMENT L2-5

_

Trip Setpoint' Measurement Location

Reactor

Low pressure scram 14.19 MPa Intact loop hot leg

Secondary coolant system

Main steam control valve open 7.12 MPa Main steam line
Main steam control valve stop opening 6.98 MPa Main steam line
Main steam control valve close 6.50 HPa Main steam line
Main steam control valve stop closing 6 57 MPa Main steam line

The trip may vary within the measurement uncertainty of the setpoint,a.

which is typically 10.21 MPa.

TABLE 2-3. INITIAL CONDITIONS FOR EXPERIMENT L2-5

Pa rame te r Specified Value Measured Value

Primary Coolant System

Mass flow (kg/s) -- 192.4 1 7.8
Ilo t leg pressure (HPa) 14.95 1 0.10 14.94 0.06
Core AT (K) 35.8 2.0 33.1 1 4. 3a
Cold leg temperature (K) -- 556.6 i 4.0
llo t leg temperature (K) 592 1 2 589.7 1.6a

668 i 15Boron concentration (ppm) --

Reactor Vessel

Power level (MW) 37.5 1 1.0 36.0 1.2a
Maximum linear heat generation rate -- 40.1 3.0
(kW/m)
Control rod position (above full-in 1.372 0.013 1.376 i 0.010

position) (m)

Pressurizer

Steam volume (m3 -- 0.32 0.02
Liquid volume (m ) -- 0.61 0.02
Liquid temperature (K) -- 615.0 1 0.3
Liquid level (m) 1.13 0.18 1.14 0.03

7
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1ABLE 2-3. (continued)

Parameter Specified Value Measured Value

Broken Loop

Cold leg temperature near reactor As close as 554.3 4.2
vessel (K) practical to

intact loop
ilot leg temperature near reactor As close as 561.9 i 4.3

vessel (K) practical to
intact loop

Steam Generator Secondary Side

Saturation temperature (K) -- 547.1 0.6
Pressure (MPa) -- 5.85 1 0.06
Mass flow (kg/s) -- 19.1 1 0.4

4

Suppression Tank

1.27 0.127 1,41 0.06a
Liquid level (m)3) -- 33.9 1 2.1Liquid volume (m

3Cas volume (m ) -- 51.7 2.1
Liquid temperature (K) 356 1 5 358.4 i 3.0
Pr< sure (gas space)(MPa) 0.08 0.005 0.097 '0.007a

Accumulator A

2.045 1 0.025 2.10 0.01a .

Liquid level (m)3) -- 2.92 i 0.01Liquid volume (m
3Vapor volume (m ) -- 0.84 i 0.01

Pressure (MPa) 4.2 1 0.2 4.29 t 0.06
Liquid temperature (K) 306 3 303.2 6.1

Baron concentration (ppm) -- 3239 15

Borated Water Storage Tank

Liquid temperature (K) 303 3 301.7 6.1
i

Boron concentration (ppm) -- 3232 1 15

'

a. Out of specification, but is not believed to significantly affect
results.

8
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,

TABLE 2-4. LINEAR HEAT GENERATION RATE PRIOR TO EXPERIMENT L2-5
(Reading Uncertainty 17.6%)

_

Linear Heat Generation Rate for
Core Position

Position Height Above (kW/m)
Core Bottom

(m) 107 SH8 SM3

0.152 9.78 16.95 16.73
0.292 19.03 32.32 31.91
0.394 20.18 35.01 34.56
0.456 19.41 32.98 32.56

0.503 20.45 34.72 34.28
0.546 22.10 36.00 36.03
0.648 21.78 35.48 35.51
0.749 20.98 33.24 33.67

0.846 18.70 29.61 30.00
0.886 16.90 26.78 27.12
0.953 17.05 26.05 27.36
1.054 15.93 24.15 24.44

1.181 12.84 19.45 19.68
1.257 10.48 15.89 16.07
1.299 8.85 13.41 13.57
1.359 7.61 11.53 11.67

1.511 3.76 6.26 5.88
1.613 1.82 3.37 3.18
1.664 1.34 2.08 1.94

9



TABLE 2-5. PRIMARY COOLANT TEMPERATURES AT EXPERIMENT L2-5 INITIATION

Measurement Temperature
Location Identification (K)

Intact loop hot leg (near vessel) TE-PC-002B 589.5 4.2

Intact loop steam generator outlet TE-SC-002 555.0 2 4.0

Intact loop cold leg (near vessel) TE-PC-005 556.4 i 4.3

Reactor vessel downcomer (Instrument Stalk 1) TE-IST-001 555.0 4.0

Reactor vessel lower plenum TE-1LP-001 555.7 4.0

Reactor vessel upper plenum 1E-lUP-001 598.8 t 4.3
TE-4UP-001 581.5 4.2
TE-5UP-010 606.5 4.3

Broken loop hot leg (near vessel) TE-BL-002B 561.9 4.3

|

Broken loop cold leg (near vessel) TE-BL-001B 554.3 4.2

Intact loop pressurizer PE-PC-004 615.6 0.7

(from saturation pressure)

10



TABLE 2-6. k'ATER CHEMISTRY RESULTS FOR EXPERIMENT L2-5

Primary Coolant System Blowdown Suppression Tank
,

Secondary Coolant System

*
Parameter Specified Preenperiment Specified Preesperiment Postemperiment Specified Freenperiment

rH (each at 298 F) 4.2 to 10.5 5.83 4.2 to 10.5 4.91 5.01 9.0 to 10.2 10.01

3 b g,3Conductivity (umho/cm ) 60 maximum 2.71 60 maximum 12.22 9.71 2 maximum

(each at 298 K)

3Total gas (cm /kg) 100 maximum 29 -- -- -- -- --

Dissnived czypen (ppm) -- -- -- -- -- 0.005 maximum 0.004

Chloride (ppm) 0.15 maximum <0.1 0,15 maximum <0.1 <0.1 0.15 maximum <0.1

tlndissolved solids (ppm) 1.0 maximum <0.5 1.0 maximum <0.5 <0.5 1.0 maximum 36.4

Bore,n (ppm) -- 668 > 3050 3697 3135 -- --

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

3Itydrogen (cm /6g)C 10 to 60 16 - -- -- -- --

Total gross activity (uci/mL) 375 maximum 0.0055 -- -- -- -- --

Cross beta and gamma (pCi/mL) -- 0.0055 -- -- 0.0056 -- --

I (uci/mt) 0.37 maximum 0 - -- 0 9 x 10'' maximum 0III

I331 (uci/mt) 0.76 maximum 0 -- -- 0 -- --

~

a. Sample taken upst ream f rse the primary coolant system ion exchanger.

b. Cation ennductivity.

c. Prior to depressurination.



3. DATA PRESENTATION

The data presented in this report are selected fidence level. Uncertainty values are presented in
pertinent and uriinterpreted thermal-hydraulic and Table B-2 of Appendix B and on each plot.
nuclear data from LOFT Experiment L2-5. The
experiment data have been divided into two Uncertainty bands on selected measurementscategories, " Qualified" and " Failed." The are presented for ease m code comparison. The
" Qualified" designation was applied to measure- uncertainties are ftxed values calculated at the
ments that have been found to be within the uncer- upper r nge f the recorded data so as to be con-tainty of the instrument. The absence of a servative. On certain plots, the uncertainty band
comment following the " Qualified" designation

*"Y **C' ". physical limit, such as a densityindicates that the data are valid (that is, within
below zero. This is a result of the plotting software

specified uncertainty bands) over the entire time an:t does not represent a real phenomenon.
span reco:ded. Restrictive statements accompany
data that are invalid or questionable over a por-
tion of the recorded time span. All the data pre- The design ranges of the instruments are also
sented in this report are " Qualified" The plot presented on each plot. In some cases, the instru-
captions contain only applicable restrictive state- ment range exceeds its design range. Computed
ments; if no statement appears, the data are variables were calculated from several measure-
" Qualified" Data that are not presented are ments and thus do not have a design range.
available from EG&G Idaho, Inc., upon special
request. The checks on data consistency and
instrument performance are discussed in detail in Table 3-1 lists the Experiment L2-5 measure-
Appendix C. Any information concerning calibra- ments that provided the data presented in this
tion data may be received by contacting the LOFT report and gives the detector location and the data

Data Analysis Branch hlanager. figurc numbers in addition, this tabl. contains a
" Comments" column which gives information

The data were processed and are presented in pertaining to the qualification of the data. A list
graphical form in SI units. British units and of instruments available for Experiment L2-5 is
accompanying tick marks are also included. hiost included in Table B-2.
of the data were collected at a rate of 50 samples
per second. Short-term plots contain 125 or fewer

Table 3-2 lists the variables that were computed
points. Plots of longer time frames were reduced fr m ther measurements and geometrical con-to 2000 or fewer points for case of plotting. This

stants. This table also gives the equations used to
,

was accomplished by dividing the time span into
c mpute these variables, the data figure number,

approximately 1000 constant increments and plot-
and comments which reflect on the usefulness ofting only the minimum and maximum values in
the data.each increment. The resulting plot looks nearly

identical to a plot produced by plotting every
point because of the finite resolution of the The data are divided into six major sections
plotting device. with the individual plots in each section being

. . presented in alphanumeric order to facilitate com-
Uncertamties for experimental measurements parison and location of desired variables. These

and computed variabl_e are of the form
*/Bi)2 + (h1 x RD/100)g where B is the biasdata sections include:

l ,

(offset) uncertainty, RD is the percentage-of-
reading uncertainty, and h1 is the measurement 1. Experiment L2-5 hieasured Variables, Short-
reading at a particular time. The uncertainties sup- Term Plots (2 s or less), Figures 3S-1
plied on the plots were calculated for h1 equal to through 3S-13
the maximum data value to ensure that the uncer-
tainties are conservative. Uncertainties for process
instruments are of the form *RG/100, where RG 2. Experiment L2-5 hieasured Variables,
is a percentage-of-range uncertainty. The values hiedium-Term Plots (-5 to 30 s),

B, RD, and RG were calculated at the 95% con- Figures 3ht-1 through 3ht-100

|
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3. Experiment L2-5 Measured Variables, Long- 5. Experiment L2-5 Variables with Uncertainty
Term Plots (-20 to 120 s), Figures 3L-1 Bands, Figures 3U-1 through 3U-13
through 3L-129

4. Experiment L2 5 Computed Variables, 6. Post-Experiment L2-5 Measured Variables
Figures 3C-1 through 3C-21 (150 to 450 s), Figures 3R-1 through 3R-18.

%
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TABLE 3-1. MEASURED VARIABLES FOR EXPERIMENT L2-5

Variable,
System, and Figure
Detector Location Number Comments

VALVE OPENING

Secondary Coolant
System

CV-P004-010 Main steam control valve. 3M-1 Qualified.

Broken Loop

CV-P138-001 Quick-opening blowdown 3S-1 Qualified, except

valve (QOBV) in cold leg. for spurious
spikes.

CV-P138-015 QOBV in hot leg. 3S-2 Qualified, except
for spurious
spikes.

DENSITY

Broken Loop

DE-BL-001A Cold leg at drag 3M-2 Qualified.
disc-turbine transducer 3L-1
(DTT) flange. Beam A
is 14* 21 min from
Beam B [ clockwise
(CW looking toward
reactor vessel (RV)].

DE-BL-001B Cold leg at DTT flange. 3M-3 Qualified.
Beam B is through 3L-2
centerline of pipe 3U-1
45* from vertical
[ counterclockwise (CCW)
looking toward RV).

DE-BL-001C Cold leg at DTT flange. 3M-4 Qualified.
Beam C is 22* 7 min from 3L-3
Beam B (CCW looking
towa rd RV) .

DE-BL-002A Hot leg at DTT flange. 3M-5 Qualified.
Beam A is 14* 21 min 3L-4
from Beam B (CCW looking 3U-2
toward RV).

1
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comments

DENSITY
(continued)

Broken Loop

(continued)

DE-BL-002C Hot leg at DTT flange. 3M-6 Qualified, except

Beam C is 22* 7 min from 3L-5 for spurious
Beam B (CW looking spikes.
toward RV).

Iatact Loop

DE-PC-001A Cold leg at DTT flange. 3M-7 Qualified.
Beam A is 14* 21 min 3L-6
from Beam B (CW looking
away from RV).

DE-PC-001B Cold leg at DTT flange. 3M-8 Qualified.
Beam B through centerline 3L-7
of pipe 45* from vertical 3U-3
(CCW looking away from
RV).

DE-PC-001C Cold leg at DTT flange. 3M-9 Qualified.
Beam C is 22* 7 min 3L-8
from Beam B (CCW
looking away from RV).

DE-PC-002A Hot leg at DTT flange. 3M-10 Qualified.
Beam A is 14* 21 min 3L-9
from Beam B (CW looking
away from RV).

DE-PC-002B Hot leg at DTT flange. 3M-11 Qualified.
Beam B through centerline 3L-10
of pipe 45* from vertical 3U-4
(CCW looking away from RV).

DE-PC-002C Hot leg at DTT flange. 3M-12 Qualified, except

Beam C is 22* 7 min from 3L-11 for spurious

Beam B (CCW looking spikes.
away from RV).

15
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TABLE 3-1. (continued)

Variable,
System, and Figure

i Detector Location Number Comments

FUEL ASSEMBLY
DISFLACEMENT

Assembly 5

! DIE-5G13-01 Fuel rod at Row G, 3L-12 Qualified,

Column 13 of Fuel magnitude
Assembly 5. uncertain.

DI E-51103-01 Fuel rod at Row H, 3L-13 Qualified,

Column 3 of Fuel magnitude
Assembly 5. uncertain.

DIE-SIl3-01 Fuel rod at Row 1, 3L-14 Qualified,

Column 13 of Fuel magnitude
Assembly 5. uncertain.

DIE-SUP-002 At top center of Fuel 3L-15 Qualified,
Assembly 5. magnitude

uncertain.

FLUID VELOCITY

Intact Leop

FE-PC-001A Cold leg DTT horizontal 3M-13 Qualified, flow
flange on west side 3L-16 direction not
of pipe. indicated.

FE-PC-001B Cold leg DTT horizontal 3M-14 Qualified, flow
flange at center of pipe. 3L-17 direction not

indicated.

FE-PC-001C Cold leg DTT horizontal 3M-15 Qualified, flow
flange on east side 3L-18 direction not
of pipe, indicated.

FE-PC-002A. Hot leg DTT flange 3M-16 Qualified, flow

at bottom of pipe. 3L-19 direction not-

indicated.
;

FE-PC-002B Hot leg DTT flange at 3M-17 Qualified, flow

middle of pipe. 3L-20 direction not
indicated.

16
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TABLE 3-1. (continued)

i

Variable, [
System, and Figure
Detector Location Number Comments,

,_

}LUID VELOCITY
(continued)

I
Intact Loop I

([ 1tinued)
t FE-PC-002C Hot leg D1T flange 3M-18 Qualified, flow

at top of pipe. 3L-21 direction not,

indicated.

Reactor Vessel
|

IFE-IST-001 Downcomer Stalk 1. 3M-19 Qualified, flow
direction not
indicated.

FE-IST-002 Downcomer Stalk 1. 3L-22 Qualified, flow
direction not

| indicated,

j unexplained noise.

| FE-5LP-001 Lower end box of Fuel 3M-20 Qualified, flow
Assembly 5. 3L-23 direction not

indicated.
'

FE-5UP-001 Above upper end box of 3M-21 Qualified, flow

{ Fuel Assembly 5. 3L-24 ^ direction not
indicated..

-)

FLOW RATE
"

.

. .

Secondary ' , ' '
+

Coolant System
'

-

s
JFT-P004-72-2 Flow out of main 3M-22 Qualified.

feedwater pump. '

Emergency Cure
Cooling System<

i
FT-P120-085 Low pressure injection 3L-25 Qualified, except

system (LPIS) Pump A for spurious
I

,

discharge. spikes.
3

17
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TABLE 3-1. (continued)
<

j

Variable,
System, and Figure
Detector Location

,
Number Comments

FLOW RA1E
(continued)

Emergency Core
Cooling System
(continued

FT-P128-104 liigh pressure injection 3L-26 Qualified.
system (llPIS) Pump A 3R-2
discharge.

LIQUID LEVEL

Emergency Core
Cooling System

LE-ECC-01A Accumulator A. 3L-27 Qualified.

LIT-P120-044 Accumulator A. 3L-27 Qualified, pressure
sensitive after
tank emptied.

. lowdown Sup-
pression Tank

,

L1-P138-033 Blowdown suppression tank 3L-28 Qualified.>

(BST) level on north end
of tank.

'

LT-P138-058 BST level on south end of 3L-29 Qualified.
,

tank.

l

i MOMENTUM FLUX

Broken Loog

ME-BL-001A Cold leg DTT flange at 3M-23 Qualified.
bottom of pipe, high 3U-5
range.

ME-BL-001C Cold leg DTT flange at 3M-24 Qualified.
top of pipe, high

I range.

M E-bt-001D Cold leg DTT flange at 3M-25 Qualified, narrow'

I bottom of pipe, low 3L-30 range instrument.
range.

.

18
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TABLE 3-1. (cont inued )
;

Variable,

{ System, and Figure
j Detector Location Number Comments

MOMENTUM FLUX'

(continued)
,

,

Broken Loop
j (continued)

;
's -

| ME-BL-001E Cold leg DTT flange at 3M-26 Qualified, narrow
middle of pipe, low 3L-31 range instrument.'

*

range.
,

I M E-BL-001 F Cold leg DTT flange at 3M-27 Qualified, narrow

top of pipe, low range. 3L-32 range instrument.

ME-BL-002A llot leg DTT flange at 3M-28 Qualified.
bottom of pipe, high 3L-33
range.

! ME-BL-002B Hot leg DTT flange at 3M-29 Qualified.
1 center of pipe, high 3L-34
I range. 3U-6

| ME-BL-002C llot leg DTT flange at 3M-30 Qualified.
top of pipe, high range. 3L-35

i

)
ME-BL-002D Hot leg DTT flange at 3L-36 Qualified af ter

bottom of pipe, low range. 20 s.

ME-BL-002E Hot leg DTT flange at 3L-37 Qualified after
center of pipe, low range. 20 s.

ME-BL-002F liot leg DTT flange at 3L-38 Qualified after

|,

top of pipe, low range. 20 s.

Intact Loop

ME-PC-00lb Cold leg horizontal DTT 3M-31 Qualified.
flange at center of pipe. 3L-39

ME-PC-001C Cold leg horizontal DTT 3M-32 Qualified,

flange on east side of 3L-40
j pipe-
i

ME-PC-002A Hot leg DTT flange at 3M-33 Qualified.
bottom of pipe. 3L-41

1
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TABLE 3-1. ( con t inued )

Variable,
System, and Figure

,

Detector Location Number Comments

MOMEN1UM FLUX
(continued)

|

Intact Loop

i (continued)

ML-PC-002B Hot leg DTT flange at 3M-34 Qualified.
| middle of pipe. 3L-42

Reactor Vessel

HE-IST-001 Downcomer Stalk 1, 3M-35 Qualified.
1.16 m above RV bottom.

HE-5LP-002 Fuel Assembly 5, lower 3M-36 Qualified.
end box. 3L-43

i HE-5UP-001 Fuel Assembly 5 above 3M-37 Qualified.
upper end box. 3L-44

NEUTRON

1,
DETECTION

'

Reactor Vessel

N E-21108- 26 Neutron detector in Fuel 3S-3 Qualified, magnitude
Assembly 2. uncertain.

N E-41108-26 Neutron detector in Feel 3S-3 Qualified, magnitude

i Assembly 4. uncertain.

NE-5D08-ll Neutron detector in Fuel 3S-4 Qualified, magnitude
Assembly 5. uncertain.

NE-5D08-27 Neutron detector in Fuel 3S-3 Qualified, magnitude

Assembly 5. 3S-4 uncertain.

NE-5D08-44 Neutron detector in Fuel 3S-4 Qualified, magnitude
Assembly 5. uncertain.

NE-5D08-61 Neutron detector in Fuel 3S-4 Qualified, magnitude
Assembly 5. uncertain.

N E-61108-2 6 Neutron detector in Fuel 3S-3 Qualified, magnitude
Assembly 6. uncertain.

!
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comments

ELECTRICAL
POWER

Intact Loop

PCP-1-P Primary coolant pump 3M-38 Qualified.
(PCP) 1.

PCP-2-P PCP-2. 3M-39 Qua1ified.

DIFFERENTIAL
PRESSURE

Broken Loop

Pd E-BL-001 llot leg across 14- to 5-in. 3L-45 Qualified.
contraction.

PdE-BL-002 Cold leg across 14- to 5-in. 3L-46 Qualified. j
contraction. ]

PdE-BL-003 Cold leg across break plane. 3L-47 Qualified.

PdE-BL-004 ilot leg across break plane. 3L-48 Qualified, no other
measurement for
direct comparison.

PdE-BL-005 liot leg across pump 3L-49 Qualified.
simulator.

PdE-BL-006 Ilot leg across steam 3L-50 Qualified.
generator (SG) simulator

''

outlet flange.

PdE-BL-007 110t leg across SG 3L-51 Qualified, except !

simulator. for spurious spikes.

PdE-BL-008 Ilot leg across SG 3L-52 Qualified.
simulator inlet flange.

PdE-BL-009 From 14- to 5-in. 3L-53 Qualified.
contraction to middle of
5-in. pipe.

|21



TABLE 3-1. (continued)

! Variable,

System, and Figure
Detector Location Number Comments

DIFFERENTIAL
PRESSURE

(continued)

Broken Loop

(continued)
.|
,

Pd E-BL-010 From middle of 5-in. 3L-54 Qualified, narrow
pipe to break plane. range instrument,

good after 20 s.

1 PdE-BL-011 Pump simulator outlet 3L-55 Qualified, shares

to PE-BL-003. tap with PdE-BL-012,
may have common line
problems.

PdE-BL-012 From PE-BL-003 to break 3L-56 Qualified, shares

plane inlet. tap with PdE-BL-Oll,
may have common line
problems.

i

Intact Loop

PdE-PC-001 Cold leg across PCPs. 3M-40 Qualified.
3L-57

PdE-PC-002 Across SG. 3M-41 Qualified.
3L-58

i
' PdE-PC-003 llot leg piping, RV to 3M-42 Qualified.

SG inlet. 3L-59
,

PdE-PC-005 . Cold leg piping, PCPs to RV 3M-43 Qualified,

nozzle. 3L-60

PdE-PC-006 RV outlet to inlet. 3M-44 Qualified.
3L-61

PdT-P139-030 Across RV just beyond 3M-45 Qualified, uni-

intact loop inlet and directional

outlet nozzles. instrument.

!
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I
|

TABLE 3-1. (continued)

Variable,
'

; System, and Figure
Detector Location Number Comments

| PRESSURE

l

|
Broken Loop

PE-BL-001 Cold leg at DTT flange. 3S-5 Qualified,
.

j 3M-46
3L-62 L

i

.I

I PE-BL-002 Ilot leg at DTT flange. 3S-6 Qualified.
3M-47
3L-63

PE-BL-004 Cold leg at inlet of 3S-7 Qualified,
spool piece. 3L-62 ,

PE-tL-006 Ilot leg at outlet 3S-8 Qualified.
of SG. 3L-63

PE-BL-008 Cold leg downstream 3S-9 Qualified.
of break plane. 3L-62

Intact Loop

PE-PC-001 Lold leg at DTT flange. 3S-10 Qualified.
3M-48
3L-64

PE-PC-002 Ilot leg at DTT flange. 3S-11 Qualified.
3M-49
3L-65

.

PE-PC-004 Pressurizer vapor space. 3M-50 Qualified.

PE-PC-005 Reference pressure between 3M-51 Qualified.
SG outlet and PCP inlet.

PE-PC-006 Reference pressure between 3L-66 Qualified.
SG outlet and PCP inlet.

,

r

! Secondary
Coolant System

PE-SGS-001 SG dome pressure. 3L-67 Qualified.

L
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comments

PRESSURE

(continued)

Blowdown Sup-
pression System

PE-SV-003 BST across from 3L-68 Qualified.
Downcomer 1 (south
end), 157.5* from
top vertical (CW
looking north).

PE-SV-014 BST header above 3L-68 Qualified.
Downcome r 4, 327'
from top vertical
(CW looking north).

PE-SV-018 BST header above 3M-52 Qualified.
Downcomer 1.

PE-SV-055 BST bottom under 3M-52 Qualified.
Downcomer 3.

PE-SV-060 BST top above Down- 3L-68 Qualified.
comer 1.

Reactor Vessel

PE-IST-001A Downcomer Stalk 1, 0.62 m 3M-53 Qualified.
above RV bottom.

PE-IST-003A Downcomer Stalk 1, 5.32 m 3L-69 Qualified.
above RV bottom.

PE-lUP-001A Above Fuel Assembly 1 upper 3M-54 Qualified.
end box. 3U-7

PE-lUP-001A1 Above Fuel Assembly I upper 3S-12 Qualified.
end box. 3L-70

3R-3

Secondary
Coolant System

PT-P004-010A In 10-in. line from SC. 3M-55 Qualified.
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TABLE 3-1. (continued)

Variable,

System, and Figure
Detector Location Number Comments

PRESSURE

(continued)

Emergency Core
Cooling System

PT-P120-043 Accumulator A. 3L-71 Qualified, excep.
for spurious spikes.

Intact Loop

PT-P139-002 Hot leg at venturi on 3M-56 Qualified, except
bottom. for spurious

spikes, response
limited during
subcooled blowdown.

PT-P139-003 lio t leg at venturi 3L-72 Qualified, except
on left side looking for spurious spikes,
toward SG. response limited

during subcooled
blowdown.

PT-P139-004 liot leg at venturi 3L-72 Qualified, except
on right side looking for spurious
toward SG. spikes, response

limited during
subcooled blowdown.

PT-P139-05-1 Pressurizer, 1.88 m above 3M-50 Qualified.
bottom (vapor space).

REACTIVITY

Reactor Vessel

RE-T-77-1A2 Power range, Channel A 3S-13 Qualified.
level.

RE-T-77-2A2 Power range, Channel B 3S-13 Qualified.
level.

RE-T-77-3A2 Power range, Channel C 3S-13 Qualified.
level.
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!

TABLE "-1. (continued)

VaricSle,
System, and Figure
Detector Location Number Comments

PUMP SPEED
,

Intact Loop
1

RPE-PC-001 PCP-1. 3L-73 Qualified.
!

RPE-PC-002 PCP-2. 3L-73 Qualified.

TEMPERATURE

Reactor Vessel;

1C-5C07-27 Centerline of Fuel 3M-57 Qualified.
Assembly 5, Row C, 3L-74
Column 7 at 0.69 m above 3R-4
bottom of fuel rod.

TC-5D07-27 Centerline of Fuel 3M-58 Qualified.
Assembly 5, Row D, 3U-8
Column 7 at 0.69 m

i above bottom of fuel
rod.

TC-5D09-27 Centerline of Fuel 3M-57 Qualified.
Assembly 5, Row D, 3L-74
Column 9 at 0.69 m above 3R-4
bottom of fuel rod.

TC-5D10-27 Centerline of Fuel 3M-57 Qualified.
Assembly 5, Row D,
Column 10 at 0.69 m
above bottom of fuel rod.

Broken Loop

TE-BL-001A Cold leg DTT flange 3M-59 Qualified, possible

at bottom of pipe. 3L-75 hot wall effects.

TE-BL-001B Cold leg DTT flange at 3M-59 Qualified, possible

middle of pipe. 3L-75 hot wall effects.

i
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE

(continued)

Broken Loop
(continued)

TE-EL-001C Cold leg DTT flange 3M-59 Qualified, possible
at top of pipe. 3L-75 hot wall effects.

TE-BL-002B Hot leg DTT flange at 3M-60 Qualified, possible
middle of pipe. 3L-76 hot wall effects.

Intact Loop

TE-PC-001A Cold leg DTT horizontal 3M-61 Qualified, possible
flange on west side of 3L-77 hot wall effects.
pipe.

TE-PC-001B Cold leg DTT horizontal 3M-61 Qualified, possible
flange at center of pipe. 3L-77 hot wall effects.

TE-PC-001C Cold leg DTT horizontal 3M-61 Qualified, possible
flange on east side 3L-77 hot wall effects.
of pipe.

TE-PC-002A Hot leg DTT flange at 3M-62 Qualified, possible
bottom of pipe. 3L-78 hot wall effects.

TE-PC-002B Hot leg DTT flange at 3M-62 Qualified, possible
middle of pipe. 3L-78 hot wall effects.

TE-PC-002C Hot leg DTT flange at top 3M-62 Qualified, possible

of pipe. 3L-78 hot wall effects.

TE-PC-005 Next to bottom of emergency 3L-79 Qualified, possible

core coolant (ECC) Rake 1. hot wall effects.

TE-PC-009 Next to bottom of ECC 3M-63 Qualified, possible

Rake 2. 3L-79 hot wall effects.

TE-PC-010 Next to top of ECC 3M-63 Qualified, possible

Rake 2. hot wall effects.

TE-PC-011 Top of ECC Rake 2. 3M-63 Qualified, possible
hot wall effects.
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TABLE 3-1. (continued)

Variable,

System, and Figure
Detector Location Number Comments

TEMPERATURE
(continued)

Emergency Core
Cooling System

TE-P120-041 Accumulator A. 3L-80 Qualified.

J Intact Loop

TE-P139-019 Pressurizer vapor space, 3M-64 Qualified, hot wall

0.86 m above heater effects and limited
rods, time response.

TE-P139-020 Pressurizer liquid volume, 3M-64 Qualified, hot wall

0.36 m above heater rods. effects and limited
time response.

TE-P139-20-1 Pressurizer liquid volume. 3L-81 Qualified, hot wall
effects and limited
time response.

TE-SG-001 SG inlet plenum. 3M-65 Qualified, possible
hot wall effects
af ter 40 s.

| TE-SC-001A SG inlet plenum. 3L-82 Qualified, possible
hot wall ef fects'

after 40 s.

TE-SG-002 SG outlet plenum. 3M-65 Qualified, possible
hot wall effects
after 18 s.

TE-SG-002A SG outlet plenum. 3L-82 Qualified, possible
hot wall effects

,

i after 18 s.

Secondary
Coolant System

TE-SG-003 SG secondary side down- 3L-83 Qualified.
comer, 0.25 m above top of
tube sheet.

28

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



. . _ __

:

TABLE 3-1. (continued)

Variable,4

System, and Figure
Detector Location Number Comments

TEMPERATURE
(continued)

Secondary
Coolant System
(continued)

TE-SG-005 SG secondary side down- 3L-83 Qualified.
comer, 2.92 m above top
of tube sheet.

Blowdown
Suppression
System

1E-SV-001 BST, 0.3 m north of 3L-84 Qualified.
Downcomer 1, 0.53 m east
of tank centerline,

2.72 m from tank bottom.

TE-SV-002 BST, 0.3 m north of 3L-84 Qualified.
Downcomer 1, 0.53 m east
of tank centerline,
2.36 m from tank bottom.

TE-SV-003 BST, 0.3 m north of 3L-84 Qualified.
Downcomer 1, 0.53 m east
of tank centerline,
1.90 m from tank bottom.

TE-SV-004 BST, 0.3 m north of 3L-84 Qualified.
Downcomer 1, 0.53 m east
of tank centerline,
1.45 m from tank bottom.

TE-SV-006 BST, 0.3 m north of 3L-85 Qualified.'

Downcomer 1, 0.53 m east of
tank centerline, 0.37 m

from tank bottom.-

TE-SV-007 BST, 0.3 m north of 3M-66 Qualified.
Downcor r 3, 0.53 m east 3L-86

,

'of tank centerline,
2.72 m from tank bottom.
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TABLE 3-1. (continued)

Variable,

System, and Figure
__, Detector Location Number Comments

_

TEMPERATURE

(continued)

Blowdown
Suppression
System
(continued)

TE-SV-008 BST, 0.3 m north of 3L-86 Qualified.
Downcomer 3, 0.53 m east
of tank centerline,

2.36 m from tank bottom.

TF-SV-009 BST, 0.3 m north of 3M-66 Qualified.
Downcomer 3, 0.53 m east 3L-86
of tank centerline,

1.90 m from tank bottom.

TE-SV-010 BST, 0.3 m north of 3M-66 Qualified. ,

Downcomer 3, 0.53 m east 3L-86
of tank centerline,
1.45 m from tank bottom.

TE-SV-011 BST, 0.3 m north of 3M-66 Qualified.
Downcomer 3, 0.53 m east of 3L-85
tank centerline, 0.99 m

- from tank bottom.

Reactor Vessel

TE-1All-030 Cladding on Fuel 3M-67 Qualified.
Assen-bly 1 Row A,
Column 11, 0.76 m above
bottom of fuel rod.

TE-1B10-037 Cladding on Fuel 3L-87 Qualified.
Assembly 1, Row B,
Column 10, 0.94 m above
bottom of fuel rod.

TE-1B11-028 Cladding on Fuel 3L-87 Qualified.
Assembly 1, Row B,
Column 11, at 0.71 m
above bottom of fuel rod.

<
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TABLE 3-1. (continued)

Variable,

System, and Figure *

Detector Location Number Comments>

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TE-1Bil-032 Cladding on Fuel 3L-87 Qualified.
, Assembly 1, Row B,

Column 11, at 0.81 m above
bottom of fuel rod.

,

I TE-1812-026 Cladding on Fuel 3L-87 Qualified.
Assembly 1, Row B,
Column 12, 0.66 m above
bottom of fuel rod.

TE-lCll-021 Cladding on Fuel 3M-67 Qualified.
Assembly 1, Row C,
Column 11, 0.53 m above
bottom of fuel rod.

TE-lCll-039 Cladding on Fuel 3M-67 Qualified.
Assembly 1, Row C,

i Column 11, 0.99 m above
bottom of fuel rod.

TE-lF07-015 Fuel Assembly 1, Row F, 3L-88 Qualified.
Column 7, 0.38 m above 3R-5
bottom of fuel rod.

TE-lF07-021 Fuel Assembly 1, Row F, 3L-88 Qualified.
: Column 7, 0.53 m above 3R-5

bottom of fuel rod.

TE-lF07-026 Fuel Assembly 1, Row F, 3L-88 Qualified.
Column 7, 0.66 m above 3R-5
bottom of fuel rod.

TE-1F07-030 Fuel Assembly 1, Row F, 3L-88 Qualified.
Column 7, 0.76 m above 3R-5
bottom of fuel rod.

TE-lLP-001 Fuel Assembly 1, lower 3M-68 Qualified,
end box.
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-1LP-002 Fuel Assembly 1, lower 3L-89 Qualified.
end box. 3R-6

TE-IST-001 Downcomer Stalk 1, 3M-69 Qualified.
4.8 m from RV bottom. 3L-90

TE-IST-002 Downcomer Stalk 1, 3L-90 Qualified.
4.2 m from RV bottom.

TE-1ST-003 Downcomer Stalk 1, 3L-90 Qualified.
3.59 m from RV bottom.

TE-1ST-004 Downcomer Stalk 1, 3M-69 Qualified.
2.98 m from RV bottom. 3L-90

TE-1ST-005 Downcomer Stalk 1, 3L-91 Qualified.
2.37 m from RV bottom.

TE-1ST-006 Downcomer Stalk 1, 3L-91 Qualified.
1.76 m from RV bottom.

TE-1ST-008 Downcomer Stalk 1, 3L-91 Qualified.
0.74 m from RV bottom.

TE-1ST-009 Downcomer Stalk 1, 3L-92 Qualified.
0.64 m from RV bottom.

T E-1S1-010 Downcomer Stalk 1, 3L-92 Qualified.
0.54 m from RV bottom.

|

| TE-IST-011 Downcomer Stalk 1, 3M-69 Qualified.
l 0.44 m from RV bottom.

TE-1SI-012 Downcomer Stalk 1, 3L-92 Qualified.
0.34 m from RV bottom.

TE-1ST-013 Downcomer Stalk 1, 3L-92 Qualified.
0.24 m from RV bottom.
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TABLE 3-1. (continued)

Variable,
System, end Figure .

Detector Location Number Comments

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TE-1ST-014 Downcomer Stalk 1, 3L-91 Qualified.
1.17 m from RV bottom
(inside of DTT).

TE-IST-015 Downcomer Stalk 1, 3M-69 Qualified.
I m from RV bottom
(inside of DTT).

TE-10P-001 Fuel Assembly 1, upper 3M-70 Qualified.
end box.

TE-1UP-002 Fuel Assembly 1, upper 3L-93 Qualified.
end box. 3R-7

TE-1UP-006 Fuel Assembly 1, support 3L-94 Qualified.
column.

TE-lUP-007 Fuel Assembly 1, support 3L-94 Qualified.
column.

TE-2E08-011 Cladding on Fuel 3M-71 Qualified.
Assembly 2, Row E,
Column 8 at 0.28 m above
bottom of fuel rod.

TE-2E08-030 Cladding on Fuel 3M-71 Qualified.
Assembly 2, Row E,
Column 8 at 0.76 m above
bottom of fuel rod.

TE-2E08-045 Cladding on Fuel 3M-71 Qualified.
Assembly 2, Row E,
Column 8 at 1.14 m above
bottom of fuel rod.

TE-2F07-015 Cladding on Fuel 3M-72 Qualified.
Assembly 2, Row F,
Column 7 at 0.38 m above
bottom of fuel rod.
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TABLE 3-1. (c ont inued )

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE
(continued)

Reactor Vessel
Icontinued)

TE-2F07-037 Cladding on Fuel 3M-72 Qualified.
Assembly 2, Row F,
Column 7 at 0.94 m above
bottom of fuel rod.

TE-2F08-028 Cladding on Fuel 3M-72 Qualified.
Assembly 2, Row F,
Column 8 at 0.71 m above
bottom of fuel rod.

TE-2F08-032 Cladding on Fuel 3M-72 Qualified.
Assembly 2, Row F.
Column 8 at 0.81 m above
bottom of fuel rod.

TE-2F09-026 Cladding on Fuel 3M-73 Qualified.
Assembly 2, Row F,
Column 9 at 0.66 m above
bottom of fuel rod.

TE-2F09-041 Cladding on Fuel 3M-73 Qualified.
Assembly 2, Row F,
Column 9 at 1.04 m above
bottom of fuel rod.

TE-2C06-021 Cladding on Fuel 3M-73 Qualified.
Assembly 2, Row C,
Column 8 at 0.53 m above
bottom of fuel rod.

TE-2008-039 Cladding on Fuel 3M-73 Qualified.
Assembly 2, Row C,
Column 8 at 0.99 m above
bottom of fuel rod.

TE-2G14-Oll Cladding on Fuel 3L-95 Qualified.
Assembly 2, Row G, 3R-8
Column 14 at 0.28 m
above bottom of fuel
rod.
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TABLE 3-1. (continued)

!
Variable,

System, and Figurea

Detector
__

Location Number Comments
|

TEMPERATURE

(continued)

Reactor Vessel
(continued)

:

TE-2G14-030 Cladding on Fuel 3L-95 Qualified.
Assembly 2, Row G, 3R-8
Column 14 at 0.76 m
above bottom of fuel
rod.

TE-2G14-045 Cladding on Fuel 3L-95 Qualified.
,

Assembly 2, Row G, 3R-8<

Column 14 at 1.14 m
above bottom of fuel
rod.

TE-21102-028 Cladding on Fuel 3M-74 Qualified.
Assembly 2, Row H, 3L-96
Column 2 at 0.71 m
above bottom of fuel rod.

TE-21108-039 Guide tube for fuel 3M-75 Qualified.
Assembly 2, Row 11, 3L-97
Column 8 at 0.99 m above<

bottom of guide tube.

TE-2ill 3-021 Cladding on Fuel 3L-98 Qualified.
Assembly 2, Row II,
Column 13 at 0.53 m
above bottom of fuel
rod.

TE-21113-049 Cladding on Fuel 3L-98 Qualified.
Assembly 2, Row H,
Column 13 at 1.24 m above
bottom of fuel rod.

TE-2H14-028 Cladding on Fuel 3L-98 Qualified.
Assembly 2, Row H,
Column 14 at 0.71 m above
bottom of fuel rod.
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TABLE 3-1. (continued)
_.

Variable,
System, and Figure

___ Detector Location Number Comments

TEMPERATURE
(continued)

Reactor Vessel
| (continued)

TE-2H14-032 Cladding on Fuel 3L-98 Oualified.
Assembly 2, Row H,
Column 14 at 0.81 m above

| bottom df fuel rod.

TE-2H15-026 Cladding on Fuel 3L-99 Qualified.
Assembly 2, Row H,
Column 15 at 0.66 m above
bottom of fuel rod.

i TE-2H15-041 Cladding on Fuel 3L-99 Qualified.
Assembly 2, Row H,
Column 15 at 1.04 m above
bottom of fuel rod.

TE-2114-021 Cladding on Fuel 3L-99 Qualified.
Assembly 2, Row 1,
Column 14 at 0.53 m above,

bottom of fuel rod.
t

TE-2114-039 Cladding on Fuel 3L-99 Qualified.
Assembly 2, Row I,
Column 14 at 0.99 m
above bottom of fuel rod.

I

| TE-2LP-001 Fuel Assembly 2, lower 3M-68 Qualified.
end box.

i

TE-2UP-001 Fuel Assembly 2, upper 3M-70 Qualified.
end box.

TE-2UP-002 Fuel Assembly 2, upper 3L-93 Qualified.
end box. 3R-7

TE-2UP-004 Fuel Assembly 2, support 3L-100 Qualified.
) column.

;
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-2UP-005 Fuel Assembly 2, support 3L-100 Qualified.
column.

TE-3A11-030 Cladding on Fuel 3L-101 Qualified.
Assembly 3, Row A, 3R-9
Column 11 at 0.76 m above
bottom of fuel rod.

TE-3B10-037 Cladding on Fuel 3M-76 Qualified.
Assembly 3, Row B,
Column 10 at 0.94 m above
bottom of fuel rod.

TE-3Bil-028 Cladding on Fuel 3M-74 Qualified.
Assembly 3, Row B, 3M-76
Column 11 at 0.71 m above 3L-96
bottom of fuel rod.

TE-3B11-032 Cladding on Fuel 3M-76 Qualified.
Assembly 3, Row B,
Column 11 at 0.81 m above
bottom of fuel rod.

TE-3B12-026 Cladding on Fuel Assembly 3, 3M-76 Qualified.
Row B, Column 12 at 0.66 m
above bottom of fuel rod.

TE-3Cll-021 Cladding on Fuel Assembly 3, 3L-101 Qualified.
Row C, Column 11 at 0.53 m 3R-9
above bottom of fuel rod.

TE-3C11-039 Cladding on Fuel Assembly 3, 3L-101 Qualified.
Row C, Column 11 at 0.99 m 3R-9
above bottom of fuel rod.

TE-3F07-015 Cladding on Fuel 3M-77 Qualified.
Assembly 3, Row F,
Column 7 at 0.38 m above
bottom of fuel rod.
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TABLE 3-1. (continued)
__

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-3F07-021 Cladding on Fuel 3M-77 Oualified.
Assembly 3, Row F,
Column 7 at 0.53 m above
bottom of fuel rod.

TE-3F07-026 Cladding on Fuel 3M-77 Qualified.
Assembly 3, Row F,
Column 7 at 0.66 m above
bottom of fuel rod.

TE-3F07-030 Cladding on Fuel 3M-77 Qualified.
Assembly 3, Row F,

,

Column 7 at 0.76 m above
bottom of fuel rod.

TE-3LP-001 Fuel Assembly 3, lower 3L-102 Qualified.
end box.

*
[

l 1E-3LP-002 Fuel Assembly 3, lower 3L-102 Qualified.
end box.

TE-30P-001 Fuel Assembly 3, upper end 3M-70 Qualified.
box.

TE-30P-008 Liquid level transducer 3L-103 Qualified.
above Fuel Assembly 3.

TE-3UP-010 Liquid level transducer 3L-103 Qualified.
above Fuel Assembly 3.

TE-3UP-011 Liquid level transducer 3L-103 Qualified.
above Fuel Assembly 3.

TE-3UP-012 Liquid level transducer 3L-103 Qualified.
above Fuel Assembly 3.
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TABLE 3-1. (continued)

Variable,
System, and Figure

D_e_t e c t o r Locstion Number Comments

TEMPERATURE#

(continued)

Beactor Vessel
(continued)

TE-3UP-013 Liquid level transducer 3L-104 Qualified.
above Fuel Assembly 3.

TE-3UP-014 Liquid level transducer 3L-104 Qualified.
above Fuel Assembly 3.

TE-3UP-015 Liquid level transducer 3L-104 Qualified.
above Fuel Assembly 3.

TE-3UP-016 Liquid level transducer 3L-104 Qualified.
above Fuel Assembly 3.

TE-4E08-011 Cladding on Fuel 3L-105 Qualified.
Assembly 4, Row E, 3R-10
Column 8 at 0.28 m
above bottom of fuel rod.'

TE-4E08-030 Cladding on Fuel 3L-105 Qualified.
Assembly 4, Row E, 3R-10
Column 8 at 0.76 m
above bottom of fuel rod.

TE-4E08-045 Cladding on Fuel 3L-105 Qualified.
Assembly 4, Row E, 3R-10
Column 8 at 1.14 m abcve
bottom of fuel rod.

TE-4F07-015 Cladding on Fuel 3L-106 Qualified.
Assembly 4, Row F,
Column 7 at 0.38 m
above bottom of fuel rod.

TE-4F07-037 Cladding on Fuel 3L-106 Qualified.
Assembly 4, Row F,
Column 7 at 0.94 m above
bottom of fuel rod.
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|
|

1

TABLE 3-1. (continued)

Variable,

System, and Figure
Detector Location Number Comments

1EMPERATURE
(continued)i

Heactor Vessel
(continued)

TE-4F08-028 Cladding on Fuel 3L-106 Qualified.
Assembly 4, Row F,
Column 8 at 0.71 m above
bottom of fuel rod.

1E-4F08-032 Cladding on Fuel 3L-106 Qualified.
Asseebly 4, Row F.
Column 8 at 0.81 m above
bottom of fuel rod.

TE-4F09-026 Cladding on Fuel 3L-107 Qualified.
Assembly 4, Row F.
Column 9 at 0.66 m above
bottom of fuel rod.

TE-4F09-041 Cladding on Fuel 3L-107 Qualified.
Assembly 4, Row F,

l
i Column 9 at 1.04 m above

bottom of fuel rod.

TE-4G02-030 Cladding on Fuel Assembly 4, 3M-78 Qualified.
Row G, Column 2 at 0.76 m
above bottom of fuel rod.

TE-4G08-021 Cladding on Fuel 3L-107 Qualified.i

Assembly 4, Row G,
Column 8 at 0.53 m above
bottom of fuel rod.

i

TE-4G08-039 Cladding on Fuel 3L-107 Qualified.
Assembly 4, Row G,
Column 8 at 0.99 m above
bottom of fuel rod.

TE-4H01-037 Cladding on Fuel 3M-78 Qualified.
|
|

Assembly 4, Row H,
| Column 1 at 0.94 m above

bottom of fuel rod.
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location

_.

Number Comments
,

_

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TE-4H02-028 Cladding on Fuel 3M-78 Qualified.
Assembly 4, Row H,
Column 2 at 0.71 m above
bottom of fuel rod.

TE-4H02-032 Cladding on Fuel 3M-78 Qualified.
Assembly 4, Row H,
Column 2 at 0.81 m above
hottom of fuel rod.

TE-4H03-026 Cladding on Fuel 3M-79 Qualified.
Assembly 4, Row H,
Column 3 at 0.66 m above
bottom of fuel rod.

T E-41114-028 Cladding on Fuel 3M-74 Qualified.
Assembly 4, Row H, 3L-96
Column 14 at 0.71 m above
bottom of fuel rod.

TE-4102-021 Cladding on Fuel Assembly 4, 3M-79 Qualified.
Row I, Column 2 at 0.53 m
above bottom of fuel rod.

TE-4102-039 Cladding on Fuel Assembly 4, 3M-79 Qualified.
Row I, Column 2 at 0.99 m
above bottom of fuel rod.

TE-4LP-001 Fuel Assembly 4, lower 3M-80 Qualified,

end box.

TE-4LP-003 Fuel Assembly 4, lower 3M-80 Qualified.
end box.

TE-4UP-001 Fuel Assembly 4, upper 3M-70 Qualified.
end box.

41



__-- - . _ _

| 1ABLE 3-1. (cont inued )
~~

,

Variable,
System, and Figure
Detector Location Number Comments

3

TEMPERATURE ,

) (continued)
1

Reactor Vessel
(continued)

)

TE-4UP-002 Fuel Assembly 4, upper 3L-93 Qualified.
j end box. 3R-7 I

I TE-4UP-004 Fuel Assembly 4, support 3L-108 Qualified.
column.4

:

TE-4UP-005 Fuel Assembly 4, support 3L-108 Qualified.'

column.

TE-5C06-024 Guide tube for Fuel 3M-81 Qualified.
Assembly 5, Row C, 3L-109
Column 6 at 0.61 m above
bottom of guide tube.

L TE-5C07-027 Cladding on Fuel Assembly 5, 3M-82 Qualified.
Row C, Column 7 at 0.69 m
above bottom of fuel rod.

TE-5C07-031 Cladding on Fuel Assembly 5, 3M-82 Qualified.
Row C, Column 7 ar 0.79 m
above bottom of fuel rod.

TE-5C07-43.8 Cladding on Fuel 3M-82 Qualified.
Assembly 5, Row C,
Column 7 at 1.11 m above
bottom of fuel rod.

TE-5D06-027 Cladding on Fuel 3L-110 Qualified.
Assembly 5, Row D,
Column 6 at 0.69 m above
bottom of fuel rod.

TE-5D06-031 Cladding on Fuel 3L-110 Qualified.
Assembly 5, Row D,
Column 6 at 0.79 m above
bottom of fuel rod.
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TABLE 3-1. (continued)

Variable,
System, and Figure
Letector Location Number Comments

-_

i TEMPERATURE

(continued)

Reactor Vessel
~~

(continued)

TE-5D06-43.8 Cledding on Fuel 3L-110 Qualified.
Assembly 5, Row D,
Column 6 at 1.11 m above

j bottom of fuel rod.

TE-5D07-027 Cladding on Fuel 3M-58 Quatified.
Assembly 5, Row D, 3M-83
Column 7 at 0.69 m above
bottom of fuel rod.

TE-5D07-031 Cladding un Fuel 3M-83 Qualified.
Assembly 5, Row D,
Column 7 at 0.79 m above
bottom of fuel rod.

TE-5D07-43.8 Cladding on Fuel 3M-83 Qualified.
Assem~ly 5, Row D,o

| Column 7 at 1.11 m above
bottom of fuel rod.

TE-5F03-024 Guide tube for Fuel 3M-81 Qualified.
! Assembly 5, Row F, 3L-109

Column 3 at 0.61 m
above bottom of guide
tube.

TE-5F04-015 Cladding on Fuel 3M-84 Qualified.
Assembly 5, Row F.
Column 4 at 0.38 m above
bottom of fuel rod.

TE-5F04-026 Cladding on Fuel 3M-84 Qualified.
Assembly 5, Row F,
Column 4 at 0.65 m above

1 bottom of fuel rod.

1

1
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TABLE 3-1. (continued)

Variable,
System, and Figure

Location Number CommentsDetectot
_

_ ___

TEMPERATURE
(continued)

Reactor Vessel
(continued)

1E-5F04-032 Cladding on Fuel 3M-84 Qualified.
Assembly 5, Row F.
Column 4 at 0.81 m above
bottom of fuel rod.

TE-5F04-062 Cladding on Fuel 3M-84 Qualified.
Assembly 5, Row F,
Column 4 at 1.57 m above
bottom of fuel rod.

TE-5F08-026 Cladding on Fuel Assembly 5, 3M-85 Qualified.
Row F, Column 8 at 0.66 m 3L-111
above bottom of fuel rod. 3U-9

3R-11

TE-5C06-011 Cladding on Fuel Assembly 5, 3M-86 Qualified.
Now G, Column 6 at 0.28 m 3L-112
above bottom of fuel rod. 3R-12

TE-5G06-030 Cladding on Fuel Assembly 5, 3M-86 Qualified.
Row C, Column 6 at 0.76 m 3L-112

|
above bottom of fuel rod. 3R-12

TE-5G06-045 Cladding on Fuel Assembly 5, 3M-86 Qualified.
Row C, Column 6 at 1.14 m 3L-112
abeve bottom of fuel rod. 3R-12

1

) TE-5G06-062 Cladding en Fuel Assembly 5, 3M-86 Qualified.
| Row G, folumn 6 at 1.57 m 3L-112

abcve bottom of fuel rod. 3U-10
3R-12

TE-5H05-00?. Cladding on Fuel 3M-87 Qualified.
Assembly 5, Row H, 3L-113
Column 5 at 0.05 m above 3R-13
bottom of fuel rod.
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TABLE 3-1. (continued)
.

Variable,

System, and ' Figure ,
,

Detector Location Numbe r., Com%ents\_

TEMPERATURE
' ' '

(continued) -

,

heactor Vessel ,

(continued) ,

1 E-51105-015 Cladding on Fuel 3M-87 Qualified. ,-

^'
Assembly 5, Row 11, 3L-113 !

Column 5 at 0.38 m above 3R-13 ^

bottom of fuel rod. -

7

T E-51105-049 Cladding on Fuel 3M-87 09alified
,

Assembly 5, Row 11, 3L-ll3 - ^ !,

Column 5 at 1.24 m above 3R-13 -

bottom of fuel rod. '', 3

TE-Sil06-024 Cladding on Fuel Assembly 5, 3M'-8S. -Qualified.
i3L ll4Row 11, Column 6 at 0.61 m

'

above bottom of fuel rod. 3R-14 ' -
'

s.

TE-51iO6-028 Cladding en Fuel Ascembly 5, 3M-74 Qualified.
I Row 11, Column 6 at 0.71 m 3M-88 c. ''

above bottom of fuel rod. 3L-96
3L-114
3R-14 ' s'

~

TE-51106-032 Cladding on Feel Assembly 5, 3M-38 Qu.11 if ied .
Row 11, Co lumn 6 a t 0. 81 m 3L-114 - ''

above bottom of fuel rod. 30-11
,

'
>

3 R- ll- [- ,

N ss . s.-

TE-Sii06-037 Cladding on Fuel Assembly 5, 3M-s8 Qualified._
~ ~ '

Row 11, Column 6 at 0.94 m 3L-ll4 %
,

above bottom of fuel rod. 3R-1A-
*,

TE-51107-008 Cladding on Fuel 3M-89 -Qualified. . ,

Assembly 5, Row 11, '3L-ll 5 ' 's
'

Column 7 at 0.20 m above -

bottom of fuel rod, s

TE-5H07-026 Cladding on Fuel 3M-89 Q2alified.
Assembly 5, Row 11, 3L-115 -

Column 7 at 0.66 m above ,s

bottom of fuel rod. -- s

. _
e

v k

k
'%.
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TABLE 3-1. (continued)"

. , .

Variable,

System, and Figure
Detector Location Numbe r Comments

TEMPERATURE
(continued)

Reactor Vessel
(continued)'

T E-51107-041 Cladding on Fuel 3M-89 Qualified.
Assembly 5, Row H, 3L-115
Column 7 at 1.04 m above.

,
bottom of fuel rod.

TE-5H07-058 Cladding on Fuel 3M-89 Qualified.
Assembly 5, Row H, 3L-115.

Column 7 at 1.47 m above
bottom of fuel rod,-

s

1E-5104-027 Cladding on Fuel 3L-116 Qualified.-

Assembly 5, Row 1,'' -

Column 4 at 0.69 m above3

,,.sy.
,

'

bottom of fuel rod.
...

% -

TE-5104-43.8 Cladding on Fuel 3L-116 Qualified <
Assembly 5, Row I,
Column 4 at 1.11 m above..

s- bottom of fuel rod.
,

TE-5106-005 Cladding on Fuel Assembly 5, 3M-90 Qualified.
| Row I, Column 6 at 0.13 m 3L-117

above bottom of fuel rod. 3U-12'

,
.

,

,,

TE-5106-021_ Cladding on Fuel Assembly 5, 3M-90 Qualified.
~

Row I, Column 6 at 0.53 m 3L-117
above bottom of fuel rod.

TE-5IO6-039 Cladding on Fuel Assembly 5, 3M-90 Qualified.
i Rcw I, Column 6 at 0.99 m 3L-117

above bottom of fuel rod.

2" , 1E-S106-054 Cladding on Fuel Assembly 5, 3M-90 Qualified.
' ' ' Row I, Column 6 at 1.37 m 3L-ll?-

[ _ above bottom of fuel rod.'

t s,

1- 9-
-

-
,

..

%

i

(
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TAbtE 3-1. (cont inued )

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-5J03-024 Guide tube for Fuel 3M-81 Qualified.
Assembly 5, Row J, 3L-109
Column 3 at 0.61 m above
bottom of guide tube.

,

T E-5J 04-005 Cladding on Fuel Assembly 5, 3L-118 Qualified.
Row J, Column 4 at 0.13 m
above bottom of fuel rod.

TE-5Ju4-021 Cladding on Fuel Assembly 5, 3L-Il8 Qualified.
Row J Column 4 at 0.53 m
above bottom of fuel rod.

TE-5J04-039 Cladding on Fuel Assembly 5, 3L-118 Qualified.
Row J, Column 4 at 0.99 m
above bottom of fuel rod.

TE-5J04-054 Cladding on Fuel Assembly 5, 3L-118 Qualified.
Row J. Column 4 at 1.37 m
above bottom of fuel rod.

TE-5J08-026 Cladding on Fuel Assembly 5, 3M-91 Qualified.
Row J, Column 8 at 0.66 m 3L-119
above bottom of fuel rod.

TE-5LP-001 Fuel Assembly 5, lower end 3M-68 Qualified.
box.

TE-5LP-002 Fuel Assembly 5, lower end 3L-89 Qualified,

box. 3R-6

TE-5LO6-026 Cladding on Fuel 3L-120 Qualified.
..ssembly 5, Row L,*

Column 6 at 0.66 m above
bottom of fuel rod.

47
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TABLE 3-1. (continued)
,

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE

j (continued)

Reactor Vessel
(continued)

TE-5LO7-43.8 Cladding on Fuel 3L-120 Qualified.
Assembly 5, Row L,
Column 7 at 1.11 m above
bottom of fuel rod.

TE-5LO8-011 Guide tube for Fuel 3M-92 Qualified.
Assembly 5, Row L, Column 8 3L-121
at 0.28 m above bottom of 3R-15
guide tube.

TE-SLOS-024 Guide tube for Fuel 3M-92 Qualified.
Assembly 5, Row L, Column 8 3L-121
at 0.61 m above bottom of 3R-15
guide tube.

TE-5LO8-039 Guide tube for Fuel 3M-92 Qualified.
Assembly 5, Row L, Column 8 3L-121
at 0.99 m above bottom of 3R-15
guide tube.

1E-5LO8-045 Guide tube for Fuel 3M-92 Qualified.
Assembly 5, Row L, Column 8 3L-121
at 1.14 m above bottom of 3R-15
guide tube.

1E-SM06-024 Guide tube for Fuel 3M-81 Qualified.
Assembly 5, Row M, 3L-109
Column 6 at 0.61 m above
bottom of guide tube.

TE-5M07-015 Cladding on Fuel 3M-93 Qualified.
Assembly 5, Row M,
Column 7 at 0.38 m above
bottom of fuel rod.

TE-5M07-026 Cladding on Fuel 3M-93 Qualified.
Assembly 5, Row M,
Column 7 at 0.66 m above
bottom of fuel rod.

.
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TABLE 3-1. (cont inued )

Variable,
System, and Figure
Detector Location Number Comments

TEMPERA 1URE

(continued)

Reactor Vessel
(continued {

TE-SM07-032 Cladding on Fuel 3M-93 Qualified.
Assembly 5, Row M,
Column 7 at 0.81 m above
bottom of fuel rod.

TE-SM07-062 Cladding on Fuel 3M-93 Qualified.
Assembly 5, Row M,
Column 7 at 1.57 m above
bottom of fuel rod.

TE-5UP-003 Fuel Assembly 5, upper 31.-122 Qualified.
end box.

TE-5UP-004 Fuel Assembly 5, upper 3L-122 Qualified.
end box. 3R-16

TE-5UP-010 Fuel Assembly 5, upper 3L-122 Oualified.
end box. 3R-16

TE-5UP-011 Fuel Assembly 5, upper 3L-122 Qualified.
end box. 3R-16

TE-5UP-013 Fuel Assembly 5, upper 3M-94 Qualified.
end box.

TE-5UP-014 Fuel Assembly 5, upper 3M-94 Qualified.
end box.

TE-5UP-015 Foel Assembly 5, upper 3M-94 Qualified.
end box.

TE-SUP-016 Fuel Assembly 5, upper 3M-94 Qualified.
end box.

TE-6G02-030 Cladding on Fuel 3L-123 Qualified.
Assembly 6, Row G,
Column 2 at 0.76 m above
bottom of fuel rod.
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TABLE 3-1. (c ont inued )

Variable,
System, and Figure
Detector Location Number Comments

TEMPERA 1URE

(continued)

Beactor Vessel
Icontinued) ,

TE-6Cl4-011 Cladding on Fuel Assembly 6, 3M-95 Qualified, except
Row G, Column 14 at 0.28 m for spurious
above bottom of fuel rod. spikes.

TE-6G14-030 Cladding cn Fuel Assembly 6, 3M "5 Qualified.
How G, Column 14 at 0.76 m

above bottom of fuel rod.
!

TE-6G14-045 Cladding on Fuel Assembly 6, 3M-95 Qualified.
Row G, Column 14 at 1.14 m
above bottom of fuel rod.

TE-61101-03 7 Cladding on Fuel 3L-123 Qualifiec.
Assembly 6, Row 11,
Column 1 ut 0.94 m above
bottom of fuel rod.

TE-61102-028 Cladding on Fuel 3L-123 Qualified.
As sembly 6, Row 11,
Column 2 at 0.71 m above
bottom of fuel rod.

TE-6H02-032 Cladding on Fuel 3L-123 Qualified.
Assembly 6, Row 11,
Column 2 at 0.81 m above
bottom of fuel rod.

TE-6tt03-026 Cladding on Fuel 3L-124 Qualified.
Assembly 6, Row H, 3R-17
Column 3 at 0.66 m above
bottom of fuel rod.

TE-61113-015 Cladding on Fuel 3M-96 Qualified.
Assembly 6, Row 11,
Column 13 at 0.38 m
above bottom of fuel
rod.

i
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TABLE 3-1. (continued) 1

|

Variable,

System, and Figure
Detector Location Number Comments

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TE-6H13-037 Cladding on Fuel 3M-96 Qualified.
Assembly 6, Row H,
Column 13 at 0.94 m
above bottom of fuel
rod.

T E-61114-028 Cladding on Fuel 3M-96 Qualified.
Assembly 6, Row H,
Column 14 at 0.71 m
above bottom of fuel
rod.

TE-61114-032 Cladding on Fuel 3M-96 Qualified.
Assembly 6, Row H,
Column 14 at 0.81 m
above bottom of fuel
rod.

TE-61115-026 Cladding on Fuel 3M-97 Qualified.
Assembly 6, Row H,
Column 15 at 0.66 m
above bottom of fuel
rod.

TE-61115-041 Cladding on Fuel 3M-97 Qualified.
Assembly 6, Row H,
Column 15 at 1.04 m
above bottom of fuel
rod.

TE-6102-021 Cladding on Fuel 3L-124 Qualified.
Assembly 6, Row I, 3R-17
Column 2 at 0.53 m above
bottom of fuel rod.

TE-6102-039 Cladding on Fuel 3L-124 Qualified.
Assembly 6, Row I, 3R-17
Column 2 at 0.99 m above
bottom of fuel rod.

.,
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-6114-021 Cladding on Fuel 3M-97 Qualified.
Assembly 6, How 1
Column 14 at 0.53 m
above bottom of fuel
rod.

TE-6114-039 Cladding on Fuel 3M-97 Qualified.
Assembly 6, Row I,
Column 14 at 0.99 m
above bottom of fuel
rod.

TE-6LP-001 Fuel Assembly 6, lower 3L-125 Qualified.
end box.

TE-6LP-002 Fuel Assembly 6, lower 3L-89 Qualified.
end box. 3R-6

TE-6LP-003 Fuel Assembly 6, lower 3L-125 Qualified.
end box.

TE-6UP-001 Fuel Assembly 6, upper 3M-98 Qualified.
end box.

TE-6UP-002 Fuel Assembly 6, upper 3M-98 Qualified.
end box.

TE-6UP-003 Fuel Assembly 6, upper 3M-98 Qualified.
end box.

TE-6UP-004 Fuel Assembly 6, 3L-126 Qualified,
support column.

TE-6UP-005 Fuel Assembly 6, 3L-126 Qualified.
support column.
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TABLE 3-1. (continued)

Variable,

System, and Figure

Detector Location Number Comments

TEMPERATURE
(continued)

Heactor Vessel
(continued)

TF-5F08-26 Pellet at Fuel Assembly 5, 3M-85 Qualified.
Row F, Column 8 at 0.66 m 3M-99
above bottom of fuel rod. 3L-lll

3U-13
3R-ll

TF-5F12-26 Pellet at Fuel 3M-99 Qualified.
Assembly 5, Row F, 3L-127
Column 12 at 0.66 m above
bottom of fuel rod.

TF-5H10-26 Pellet at Fuel 3M-99 Qualified.
A sembly 5, Row H, 3L-127
Column 10 at 0.66 m above
bottom of fuel rod.

TF-5110-26 Pellet at Fuel 3M-99 Qualified.
Assembly 5, Row I, 3L-127
Column 10 at 0.66 m above
bottom of fuel rod.

TF-5J08-26 Pellet at Fuel 3M-91 Qualified.
Assembly 5, Row J, 3L-119
Column 8 at 0.66 m above 3L-127
bottom of fuel rod.

TP-5C09 Plenum of fuel rod at 3M-100 Qualified.
Row C, Column 9 of Fuel
Assembly 5.

TP-5F09 Plenum of fuel rod at 3M-100 Qualified.
Row F, Column 9 of Fuel
Assembly 5.

TP-5H02 Plenum of fuel rod at 3M-100 Qualified.
Row H, Column 2 of Fuel
Assembly 5.
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TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comments

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TP-SIO4 Plenum of fuel rod at 3M-100 Qualified.
Row I, Column 4 of Fuel 3L-128
Assembly 5. 3R-18

TP-5114 Plenum of fuel rod at 3L-128 Qualified.
Row I, Column 14 of Fuel 3R-18
Assembly 5.

TP-5J09 Plenum of fuel rod at 3L-128 Qualified.
Row J, Column 9 of Fuel 3R-18
Assembly 5.

TP-5LO7 Plenum of fuel rod at 3L-129 Qualified.
Row L, Column 7 of Fuel
Assembly 5.

Tl'-5LO9 Plenum of fuel rod at 3L-129 Qualified.
Row L, Column 9 of Fuel

Assembly 5.

TP-SM09 Plenum of fuel rod at 3L-129 Qualified.
Row H, Column 9 of Fuel
Assembly 5.
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TABLE 3-2. COMPUTED VARIABLES FOR EXPERIMENT L2-5
_ . _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __

Ya ri st.le , In st ion,

ar.d Detector l'ci t s t'ncertainty Calculat ione Net hod @un (comyes

CFIN11V. Ab*.saCE furert where the densit y dist ritmt ian reduces to an ave rage The individust beste densities
directly, the f ollowing method in used to determine the were filtered with a 4-Hs

I.851''' .l."*P. _I?)f _t jt averare density filter prior to being used in
f the average calculation.

PE-Bl.-1A (op) 1. A calculated density profile is determined from an
3 10.10 assumed dist ribut ion which has been " fit * to each teae 3C-1 Qualified, except fort>R -Bi- 15 (o p) FE-Pt-105 My/m

l'F- Bf.-10 lo c ), aw a su rement . These are eptimised av shcwn below. h -4 spurious spikes.

Intact Loop Culd 1.*4 2. The least squares curve fit s are cc= pared to det ermine
the eptimum assumed density profile to fit the data.

tF-pr-1A (e4T
l ?0.10 3. The best profile le area averaged to give average 3C-2 Qualified, encept fortie-pt-18 (o g ) > 0F-pC-105 Pp/m

PE-pc-It (cc)J drasity by 3c-lo spurious opines.

Intact _tpj7 Hat _tyg p' = 1/A / e(r)dA

IE-h-2A (ca )' where

DE-pr-2B fog) DF-pc-20$ Pr/m3 +0.10 3C-) Oualified.
crees-acetional area of the pipe 3C-IlIE-PC-2r (cc ), A =

ett) chordal profile.=

ta
The assumed pretites are as fellowe:

1. For beoogeneous flow, the average results directly in

, fo *p * p ig g g
e=-

3

where

g, p,, * density along gases densitometer beam
|

p
linee A, B, and C.

g ,C

2. For tilted st ratified flow,
p -e

i-4afn-S))*'l - 1 + een*

where

tec adjustatle paresetersa and b =

,, and og gas and liquiu tensities=

p(,,g i g j en ip maOppas deneit y gradienty a

direction.
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TABLE 3-2. (continued)
__ _ _ - _ . _ __ . _ ._ _ _ _ _ _ _

Va riable. Locat ion.
a nd De t ec t er Unit s Ucertrainty . Calcul ar ian Method (i gy.t e ,,

tyymtre t_s

DTMSITY. AVt P ACE (cont inued) 3. For anrula r dist ri but ie n.

- o for r < B-D
#s(r) * o for r > B - D
g

where

ripe radiusR =

og density cf liquid sh*Il*

og deppity of vapor core*

thickness af liquid shell.D =

a and D a re t wa adjustable paremeters and are itera-g
tively adjusted to fit the data.

4. Eccentric annular it the emoc as antiutar, encept that

t he c ore region any be vertically displaced f roe theon
CN pipe renter.

5. Def ault ee:culation. If the above distributions do cet
represer.t the data, the damsity is calculated by a team
length eighted averare of the chcrdal averste densit y-

readieFs, 04

i

p * 0.34465 p + 0.400 34 p, * 0.25481 p .g p

Ligt'ID I FYEL ,

Pressurirer I.iquid level was f alculated f rom the preneure balance ter
the dF cell:

rdi-F139-7
30-9 Qualified to 20 ,,IE-FC-4 ,LErdT-FI39-7 m to.n6

1E-P139-19 or = ag pH - e,gt-e,(5-L)
,
4 11-F139-20

where
j

SP * the differectial pressure mes,rred (Pa)

og = the lignid density in the reference leg
3(988 hp/m )

.
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TABLE 3-2. (continued)

Variable, Loc a t i on ,
and Detector Units Uncertainty

,_
rates.istien Methnd F i ges r_e Comments

LlyUID LFYtl (coctinuci) R * the gravitatinnat acceleration of 9.8 m/8I

the liquid height of t he reference leg (1.70 m)H =
(leg is assumed t o be fiel l )

p, e the liquid density in the pipe or vessel
(kg/m3)

p,a the vapor density in the pipe or veneel

the liquid level t o te calculated (m).L =

Using the liquid temperature f rie t he TE measurement or
t he syst em pressure f rom the FE, dependina on whether the
liquid being measured is sq.R ooled or saturated, respec-
tively, the steam tables were consulted to give the specl- !
fic volume of the liquid which, in turn, provided the e,
value.

I! sing the system pressure, ar ain the steam tables were con-

sulted to ret the p , value.
t.A
'' bovncemer and Lower Flenum The individual conductivity probes are designed to output

ancreasing voltage with increasing fluid void fractice.
-* The hashble pint symbols correspond to the followine 3C-16 Qualified,IJ.-lit-l and ~2 cm

probe output voltere ranges:

9'IP. ff"hal voltage R aa te

..a (x) 0-2 3C-17 Qualified.I F.-3F 10 cm
-" (n) 2-8 3r-19 Qualified.I F -5x i l em

( ) 8-10

EITT' II'"""
-* The levels are measured f rom t he bot t om o f t he reactor 3C-18 Qualified.IE-30P-l em

vessel.

F.ecause the plots caver a long time pariod, short-term
phenoraena tend to be obscured.

OLNs11Y (DMrth5AltD The measured liquid 1+ vel was generated using the steady
1.lQUID LFVEL state assumption ther fluid Jensities are not changing in

time. Te convert the indicated level to the actual liquid
level, a density compensat inn must be made. The AP mens-

j ured by tl.e transducer war calculated from the following
prese9re balance:
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TABLE 3-2. (continued)
- - - - - - - . - - - - -

Variable, Location,
t he e r,t a ifty _ Ca1euIag o_n Methad H gu_te Comm_e n t_sMt sa ed___De ty_c_t_o r _

DENSilY CONFENSATT.D AF = pg pH * pg,31 * p,,f (H * 3 * C)
I.1001D f i vpl (ccot ine,ed)

where
Fleetown Supp'ression Tack ~ - - - ~ ~ - ' ' '

AF the differentiel pressure measured (Pa)=

L1-P114-31

FF-SV-Il pg * the liquid density to the reference lap (kg/m1) 3c-20 Qualified.f.TD- F l ls - 3 3 m 20.06 . .

2the gravitatincal acceleration of 9.8 m/sL1 - Pl 38- 5 P e =

pg.gy.gy 1.1 D- F l l 8 - 58 m *D.06 3C-70 Qualified.
H * the liquid height of the reference leg (4.1% m)

fle s is assuwwd en be full)

e3, = steady state liquid density (kg/mi)

steady state vapor decelty (bg/m3)*py,

indicated liquid level (m)I =
t,
oo

beishe f rne lower tap to zero level pointC =

(2.78 m).

The actual liqised level wee calevelated by reartacging the
above equatico end substitetting le the AP and liquid and
vapor decairies:

1 = (or + p , gH - og pH)/(p,, - og,) - C

where

og - a(tus) liquid density (kg/m3)

e , - actual vapor denslev (kg/m3)

actual ligold level (m).L =

Actual densities were obtenced f rom saturated steam tables
using a pressure measurement in the pressuriger and steam
generator and a temperature measurement in the blowdown
suppressien tank.

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _



TABLE 3-2. (continued)
- . _ - - . . . - -- _--. -...---. _ ---- --..- --- - . - - - - - - - - - - - - - ---- - - - - - - - -

kartable, l.ocatinn,
and fetector Units Unrettaints Calculation Method figure

_ Commen_te , _ _ _

f il'lD St P,r t u f.l Fit: The s ubc no l i tig in defined as 1,,, - T. The naturatine
teiaperature was (Plrulated rom an average pressure tendiPR8

trper Plenne free PF -It'P-! A and PE-It'P-I Al using the followser enrve fits

of steam table date:
T T - 51 l'- )

hR.225 + 290.13P1 E - 5 t'P- 4 1- For P< l.4 NPa, T,,, =

1

T E - 5 tT - 10 - P4.l*f P{ * 298 7 30F
1E-50P-9 - 199.543

TF-5tF-11
419.024 + 42.670$P 31-21 Qualified, suspec t ed het wallTE-5LP 13 S t - 5 t! P- 20 2 K th 2. Fo r 1.4 MPs < P< 12 Pl p. T.,, =

T E- 5tT- 14 - 5. 6 39 5 7P7 effecte after 200 n.

1 F -WP- 15 + 0.43310PP3
- 0.0130329P'i F -I t]P- | A

F F-llT-I AI~
3. For P> 12 MPa, Tsat = $P0.252 + A.94808P

2- 0.ll4572P .

The measured temperature in an averaFe of the
$ eight listed temperatrre sensurements.

MASS F 10W RATE Tbc mass finw rate was calculated by coehicing t he momentum
flun profile with the density profile and integrating over

Qrd,c,n_ Jpyp, Col d,_ Leg the cross sectional area of the pipe, eccording in the
followieg equation:

DE-Pt-001A' A

DF-Bt.-0018 1/2
,f', S R -Bl.-001 b g 's 162 for Mass flow = |p u av 1 dA 3C-4 Qualified to 400 s.

t < 5s 3C-12
NL-PL-00l(. 128 fu
P E - B L- Ou l D o
MF-BL-001E - 3,

ME-PL-00lf where

p = Iocal fluid deesity (bg/m )

eV2 ,y,c,g ,,,,,,,,,,,,,g,,f,f,2,

A = c ross-sec t ional a rea of pipe.

.



TABLE 3-2. (continued)
. . _ . . . _ . . - ___

Variable Locat ion,
and Detector Units Uncertainty

_ _ _ _
Calculation Method f i gu,[e ___Jjyeents

MASS Flf W P A1E f cent inued) The deceity profile was ebrained from the chordal
averare densities by the method described for averare

Broken I pf_ Hot Le g, densitier.
f

DF-RL-DO2A
DE-BL-002r
ME-PL-002A The onmentne flux profile was estimated from the
ME- B L- D02 B FR-BL-002 kg/m t23 for womant ne fl en eessurement ueing a Ptsndt ! 2/ 7 power 3C-5 Qualified to 400 s.
ME-BL-002C t < 25 e law pinfile which wen die; creed to fit tbc local flus 3C-13
NF.-BL-002D readings.

MF-Bl.-D02E 115 for
NE-tL-002F t > 25 s The hipharacFe drag diese were used to calculate the

momentum finn profile caetil 5 e in the enld leg and
until 25 s in t!.e het 1+g. 1he low-rarse dras disca
were vaed af ter these ?imes.

letect toepJ nid Leg

DF.-rC-00 l A' 1he irtnet loep finw rates were calcistated using

e if-PC-001B densit ometer and turbine meter dat a along wit h
G DE-FC- DOI C . F9-PC-101 kg/s t32 t he cont inuity equation: 3C-6 Qualified, flow direction

FF-PC-001A 3t-14 i ndi c a t ed .
EE-TC-00lB Flow rate (kg/s) = laverage density (Mg/m3)]
FF.-rc-001C

|tle'id velocity (m/s)]*

* Iflow area (e?)g e ll000 (kg/Mg)|.

Intact Loff_Het 1.c g_

DE-PC-002A' The average density *se a siePlc average of the
DF-PC-0028 three chordal densities. The fluid velocity was

simple average of t he t hree turbines. 3C-7 Qualified, flow directionDF-pr- D02C F R- P( - 201 kg/s $30 a

IE-FC-002A 30-15 not indicated.
FE-PC-002B
FE-PC-002r,

.

The uncert ainty in each conduct ivit y prohe for (a) LE-IS1-1 is 4.5% of range, (b) LF-IST-2 is 7.1% of range; and (c ) 1.E-3F 10, LF.-3PP-1, and I E-Ski t i na.

2.9% of ranre. All conductivity probes have a response time of 140 me.

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



EXPERIMENT L2-5
150150 -; i i i i ; ;n

-

EE CV-P138-001
g Uncert =1 4.60 (percent open) ] g

Range =0. to 100. (percent open)
_

-

c 10 0 10 0 C-
e f- e
o j u

' uk
e / o
O / 0

/
Z SO 50 Z'

O / O
- 7

-

bb ,/ mw
O O'

'1 00
w LJ
> >

) __J

& --
1

-50 -50
-0.02 0.00 0.02 0.04 0.06 0.08 0.10

TIME AFTER RUPTURE (s)
Figure 33-1. Volve position f or quick-opening blowdown volve in broken

loop cold leg (CV-P138-001) (qualified, except f or
spurious splLes).

15 0150 - --- -

, y , 7 - 7- j. ,

E ~
CV-P138-Of 5 E

'

g Uncert =* 4.60 (pe cent open) [ g
__ _

Range =0. to 100. (percent open)
_

-

c 10 0
- - - --

|
-

10 0 C.
ee _ ,._ -. - --

/ LL
o' / e
0 / 0

! 50 ZZ 50 - ~
O i O

E J - E
w ( w
O O

O -- M 'l' 0
Gb W
> >
_J I

s 5
-50 -50

-0.02 0.00 0.02 0.04 0.06 0.08 0.10

TIME AFTER RUPTURE (s)
Figure 35-2. Volve position f or quick-opening blowdown volve in broken

loop hot leg (CV-P158-015) (qualified, except f or
spurious spikes).
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EXPERIMENT L2-5
40 _ g _ ; y y , , y , 7n

N \ A NE-2H08-26 -

*

h _ O NE-4H08-26 -

v \ O NE-5D08-27 [-10 530 \ X NE-6H08-26Z _

$O - Uncert =* 3.8 (kW/m) -

i Range =0. to 52.5 (kW/m)p e _n _s

I 20 X I <^ A
-\\ \ m,- mw Wz W I -5" "

Zw M\\
C \\\ \ $

l,g\\\H 10 ggg g

h \\\\ <
I \\'i

W
I

l \%_
E - 0 1

' 4 O VDw_ s, <U %Nin--4r4 4 4- 0O ,-* O
J -

y__g _ g.wg
w u w a J

I-10
- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 35-3. Local heat generation rote in Fuel Assemblies 2, 4, 5, and

6 (NE-2H08-26, -4H06-26, -5008-27 and -6H08-26)
| (qualified, magnitude uncertain).

$d -O O | I I I I i ! Os

N \ A NE-5D08-11 -

*

$ _ g O NE-5 DOS-27 -

v --3_ --10_

x.1 O NE-5008-44 530
4\ X NE-5D08-61Z

O 3 3 Uncert =* 3.8 (kW/m)
_

y\ -

Range =0. to 52.5 (kW/m)p -3

h 20 U <
\ 4 mw "

Z - I \ -5 Z
\w t

C \\ $

y T
.. \\\qm ..

--- rw \ \\_ <
-

z '\ \R W
1\ \07 \

! "A 0 8

4 O - C_w ^ x n A 4s

O NP z m , n -- o
O mg4 v y y o

J~ N L u. rm

I
-10

- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 35-4. Local heat generation rate in fuel Assembly 5 (hE-SD08-11

-27, ~44, and -61) (qualified, magnitude uncertain).
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EXPERIMENT L2-5
15

,\
, i i i ; i

PE-BL-001 -

{ Uncert =1.12 (WPo)
,

Range =.10 to 21.0 (WPa) -

-2000

g \ s
n. 13 7

O-1800-- '\w m
5 \ 5
in (n

\m m
-1600

ji - .

N u ~- -

- -1400
__

9
-0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 3S-5. Pressure In broken loop cold leg (PE-BL-001).

EXPERIMENT L2-5
IS

--k PE-BL-002 _

1 1 1 i i i---

Uncert =* .12 (WPo)\ Range =.10 to 21.0 (MPa)
_

-2000
\^ c

2 ) i
d 13 O

- -1800 $$ _ \ aa
in 12 g cn

a \ M
n. g o.

-1600j, -
N w

~ %
_ . _ ___

__

10

- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 35-6. Pressure in broken loop hot leg (PE-BL-002).
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EXPERIMENT L2-5
15 -

i i ; j i i

1 PE-BL- 004 -

Uncert =i .14 (MPo) --2000-

k Range =.10 to 21.0 (MPo) . _ _

\
13

\ ^m
U0 - -1800 ._.

5 \ 3
$ 11 - \ -1600 y\D am \ mm m
M -

%'- -1400 y
'

g . _

a-~
-

- -1200

7
- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 3S-7. Pressure in broken loop cold !eg upstream of break picne

(PE-BL-004).
EXPERIMENT L2-5

15 t ._L. I I I I I- ~ ~
-- PE-BL-006 f-U.1ce rt =* .14 (MPo)

~

Range =.10 to 21.0 (VPa) ___-2000_ _ _

1

13 i n
O0 - -1800 .n- en

b O
y gj - -1600 g
a - am A m
$ - k [\ -1400 $

\ !\ -w
' a-

9 -v ~ _ _
_ -1200

7
- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 35-8. Pressure in broken loop hot leg of steam generator

s i mul a t o r ou 11 e t (PE-BL -006).
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EXPERIMENT L2-5
Ib

I I I I I I

PE-BL-008 -

) Uncert =1 .14 (MPa)
14 - Range =.10 t o 21.0 (MPa) --2000

9 '' 9
y \ a

3"

\ -i300ij ,o - m

( e0 UW DD \ WW g Wm 8
\ r~

- -1000

6

\ -

4
- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 3S-3. Pressur e ira broken loop cold leg downstream of breck plane

(PE-BL-008),
EXPERIMENT L2-5

15 --- y , ; y , , ;___

g
I .- t-- - -- PE- FO- 001 -,.

| Uncert =* .12 (MPa)g
-

_

Range =.10 to 21.0 (MPa) -

-2000

9 \ 9
13 ._

1m *2 \ O"
-

\,
-1800

m mm e
( Dm

$ ( m
x 11 - -1600 W
"-

m

N ,
- __

- -1400

9
- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 3S-10. Pressure in in tact loop cold log (PE-PC-001).
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EXPERIMENT L2-5
15

I I I I I I-%
5 PE-PC-002 .-

-k Uncert =i .12 (WPa)
,

Range = 10 to 21.0 (WPa) -

2000

m m.

? 13 ?
\ a2 0*

-

) -1800
W w<

5 \ s
E t a
cr. 11 - -1600 W'

\ E1
=%

N ~s
_ _

- -1400

9
- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 3S-11. Pressure in intact loop hot leg (PE-PC-002).

EXPERIMENT L2-5
15 -

i ; ; j j i |
3 PE-1UP-001A1 -

k^ Uncert =* .12 (WPa)
,

Ponge =.10 to 21.0 (MPo) --

2000

\ E0
n. 13 1 'd

O- -1800
m

- \ m
B \ 8
M m
m \ m

11 -1600

~ ~ ~

__
___

. -1400

9
- 0.1 0.0 0.1 0.2 0.3 0.4 0.5

TIME AFTER RUPTURE (s)
Figure 3S-12. Pressure above upper end box of Fuel Assembly 1

(PE-1UP-001A1).
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EXPERIMENT L2-5
4040 m i ; ; ; ; ; ; ; j ; ; y

A RE-T-77-1A2m, .y

__A' - O RE-T-77-2A2 -

rr

e_ cur
O RE-T-77-3A2

Uncert =1 2.00 (MW) --3030 Range =0. to 62.5 (MW)
n nm

3 _ _ .__ 3
3 3
2 20 20 %

a 3
O O
CL 0-

L

10 10

\k
mlI- -- a

'" " = "'00 -

- 0.5 0 0.5 1 1.5 2

TIME AFTER RUPTURE (s)
Figure 3S-13. Recciar ower, Channels A, 8. and C (RE-T-77-1A2, -2A2,

and -3A2.
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EXPERIMENT L2-5
60CO , , y j , , , , mn

E CV-P004-010 - E

h 50 Uncert =13.50 (percent cpen) 50 S
} Range =0. to 100. (pereent open)

\ cc
40 g$ 40 u

6. <

30 30

2 z
\ OO

- 20 20

mym
10 10 k[

s \ W
a 0 0 a1

9 6
-10 - -13

-- S 0 5 10 15 20 25 30

TIME AFTER RUPTURE -(s)
Figure 3V-1. Volve position f or secondary coolant system steem fl ow

con tr ol volve (CV-P004-010).
EXPERIMENT L2-5

I
I I I I I I i -60

DE-BL-001A -

3

Uncert =* .080 (Wg/rn ) 3) - *i n,s
Range =0. to 1.00 (Mg/mm 08 3

d 0.6 -
-40 Ecn

O
v

b h
q

')
''

i >-
L bG 0.4 ;

\A th1 -20 $d -
g

j O V1 M@g g'

h Oh M 9a- .

| d PVW E/)RA. 3
0 . O a

-0.2
-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)
'

; Figure 3M-2. Fluid density in broken loop cold leg, chordal density
(DE-BL-001A).+
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1

EXPERIMENT L2-5
I

_ | | | 1 I I I 60
-. DE-BL-0018 -

3

'
.

Uncert =1.090 (Mg/m ) 3) - "
n

m 0.8 -

| Range =0. to 1.00 (Mg/m ;
- - 5t \N

3 0.6 -
-40 Em

-Q

>-
H >-

-| b@ 0.4

j - m -20 $
- ).

..

%
0.2 -- - T

.

yO g
O
-- T1 Mill O

df 1
0 0 u_

-0.2 -

I

-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-3. Fluid densi+y in broken loop cold leg, chordal dersity

(DE-81 -001B).
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I - r- r q l ' I I I I -60_ i

DE-BL-001C -__.. '

| Uncert =* .13 (Mg/m )3
m

4 j}__ ._-

"S* ' b 9
'

l l

g ~

$ 1'0.6- ;
. _ ,

D >-
~

0.4 Id ;

_
n -20 $Z - (

(fi[Ye J | .

li e

o I am ,
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'9 '

) i

h | ,

ii i

Ifgf qy / (J A%9
ji h 0 k0 i vi

~l

-0.2
-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-4. Fluid density in broken loop cold leg, chordct density

(DE-BL-001C).
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EXPERIMENT L2--5

I_ 1 I I I I I I 60
DE-BL-002A -

3Uncert =.t .080 (Mg/m ) 3
- "_

n
m 0.8 r

-

,

Range =0. to 1.00 (Mg/m )
E -

b. N! N

3 06 - (em -40 E
#
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U T >
by 0.4 ,,
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0.2 f

k;. e e
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i

3 N%Ahsyk @d oo

-0.2
-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)t

'Figure 3M-5. Fluid density in broken loop hot leg, chordal density*

(DE-BL-002A).
EXPERIMENT L2-5

I
! . i I i l i l i I -60

.

i E-BL-002C -

3
. l Uncert =* .13 (Mg/m ) n

3^
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y'
Range =0. to 1.00 (Mg/m ) - "'

m _
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.Il - 4 c, Er2 <
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30.6 S
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b >-

5 0.4 - b' '

6 - 1
.

-20 $
, g|; -

.

kI O o,

0.2a
| O
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hs . r k tfd/-) )b,y .|btd d
O w0 fg i f,gy , j,

: |J
I -0.2 - -

-

-5 0 5 10 16 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-6. Fluid densit y in broken loop hot leg, et ordal density

(DE-BL-002C) (qualified, except f or spurious spikes).
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EXPERIMENT L2-5
''

I I I I 1 | |

lCE-PC-001A
3~

Uncert =1.080 (Mg/m )d
-- 80

n
Range =0. to 1.00 (Mg/n %*
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N 1
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~ N - 40

i
H0.5 '

m Gz
$ ~

l {
_

O
- 20 Z

,

hO
Ob 0 - M _0

'

5a
fa

La

- - -20
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TIME AFTER RUPTURE (s)
Figure 3M-7. Fluid density in intact loop cold lag, chordal density }

(DE-PC- 001A).
EXPERIMENT L2-5

! ,_ l i I I I i i
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-

Uncert =A| nm '' ("8'" ~' "
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TIME AFTER RUPTURE (s)
,
' Figure 3M-8. Fluid density in intact loop cold leg, chordal density

(DE-PC-0018).
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EXPERIMENT L2-5
I4

I I I I I I i

- CE-PC-001C --80
3

1.2 Uncert =.t .13 (Mg/m ) - n
3 *

Range =0. to 1.00 (Mg/m ) _._. ,m
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'r i .i. 0my m
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-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-9. Fluid density in intact loop cold leg. chordal density

(DE-PC-001C).
EXPERIMENT L2-5

I
. 1 I I I I I I -60

DE-PC-002A -

3

Uncert =* .080 (Mg/m ) 3) - *
n

^
0.8 Range =0. to 1.00 (Mg/m
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( \ . y
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TIME AFTER RUPTURE (s)
Figure 3M-10. Fluid density in intact loop hot leg, chordal density

(DE-PC-002A).
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EXPERIMENT L2-5
0.8

i i I I I I'~~ l I I
I
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TIME AFTER RUPTURE (s)
Figure 3M-11. Fluid density in intact loop hot leg, chordal densif y '

,

(DE-PC-0028).,
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TIME AFTER RUPTURE (s).
Figure 3M-12. Fluid density in intact loop hot leg, chordal dsnsity

(DE-PC-002C) (qualified, except ior sput lous spikes).
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Figure 3W-13. Fluid velocity in intact loop cold leg on west side of'

j pipe (FE-PC-001A) (qualified, flow direction not
j indicated).
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Figure 3M-14. Fluid velocity in intact loop cold leg at center of pipe

(FE-PC-0018) (qualified, flow direction not.

i indico t ed).
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Figure 3M-15. Fluid velocity in intact loop cold leg on east side of
pipe (FE-PC-001C) (qualified, flow direction not
Ind i ca t ed).
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Figure 3M-16. Fiuld velocit y in intact loop hot leg of bottorn of pipe

(FE-PC-002A) (qualified, fl ow direction no t
ind i ca t ed).
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Figure 3V-17. Fluid velocity in intact loop hot leg at middle of pipe
(FE-PC-0028) (qualified, flow direction not indicated).i
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Figure 3M-18. Fluid velocity in intact loop hot leg of top of pipe

(FE-PC-002C) (qualified, flow direction not indicated).
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Figure 3M-19. Fluid velocity in reactor vessel Downcomer Stolk 1

(FE-IST-001) (qualified, flow direction not indicated).
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Figure 3M-20. Fluid velocity at lower end box of Fuel Assembly 5

(FE-5LP-001) (qualified, flow direction no t
indi ca t ed).
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Figure 3V-21. Fluid velocit y above upper end box of fuel Assembly 5

(FE-5UP-001) (qualified, flow direction not
Indicated).
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Figure 3M-22. Flow role in secondary coolant system main feedwater pump

discherge (FT-P004-72-2).
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Figure 3V-23. Momentum flux in broken loop cold leg at bottom of pipe,

high rcnge (ME-BL-001 A).
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Figure 3V-24. Momentum flux in broken loop cold leg at top of pipe,

high . onge (ME-BL-001C).
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Figure 3M-25. Momen tum flux in broken loop cold leg at bottom of pipe,

low rcnge (ME-BL-0013) (qualified, narrow rcnge
ins truman t).
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Figure 3V-26. Momenium flux in broken loop cold leg at middle of pipe,

low rcnge (ME-BL-001E) (qualified, narrow range
i ns t r umen 1).
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Figure 3M-27. Momentum flux in broken loop cold leg at top of pipe, low

range (ME-BL-001F) (qualified, narrow range
ins tr umen t).
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Figure 3M-28. Momentum flux in broken loop hot leg at bottom of pipe,

high rcnge (ME-BL-002A).
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Figure 3V-29. Momentum flux in broken loop hot leg at center of pipe,

high range (ME-BL-0028).
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Figure 3V-30. Momentum flux in broken loop hot leg at top of pipe, high

ronge (ME-Bl.-002C).
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Figure 3M-31. Momentum flux in intact loop cold leg of center of pipe

(ME-PC-0018).
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Figure 3M-32. Momen tum flux in intact loop cold leg on east side of

pipe (ME-PC-001C).
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Figure 3M-33. Momentum flux in intact leop hot leg at bottom of pipe

(ME-PC-002A).
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Figure 3M-34. Momen tum flux in intact loop hot leg at middle of pipe

(ME-PC-0028).
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Figure 3M-35. Momentum flux in reactor vessel Downcomer Stalk 1

(ME-1ST-001).
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Figure 3M-36. Momentum flux in reactor vessel at lower end box of Fuel

Assembly 5 (ME-5LP-002)
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Figure 3M-37. Momertum flux in reactor vessel above upper end box of

fuel Assembly 5 (ME-SUP-001).
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Figure 3M-38. Pump power f or primary coolant Pump 1 (PCP-1-P).
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| Figure 3M-39. Pump power f or pc8mory coolant Pump 2 (PCP-2-P).

EXPERIMENT L2-5
600

i ; , , ; i ,

.
^ PdE-PC-001

~

n

| E Uncert =* 20.3 (kPa) _~
~

; 5 Range =-700 to 700. (kPa)
_ S4gg

w - ] - 50 w| x- x --

D3
- tncn,

d 200 $
x m
Q O-

4

$ ipM0- : c- --- L -0*
,

W H
z 2

| w w
m x

d -200 U'

w w
-

o O
. - -50

-400
-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-40. Diff erential pressure in intact loop ocross primary

coolant Pumps 1 and 2 (PdE-PC-001).
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Figure 3M-41. Diff erential pressure in intact loop across steam

gonerator (PdE-PC-002).
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Figure 3V-42. Diff erential pressure in intact loop hot leg from reactor

vessel outlet to steam generator inlet (PdE-PC-003).
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Figure 3M-43. Diff erential pressure in intact loop cold leg from

prirnory coolont pump discharge to reactor vessel inlet
(PdE-PC-005).
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Figure 3V-44. Dif f erential pressure in intact loop across reactor

vessel (PdE-PC-006).
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Figure 3M-45. Diff erential pressure in intact loop across reacte-

| vessel (PdT-P139-030) (qualified, uni-directional
'

Ins tr umen t).
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Figure 3M-46. Pressure in broken loop cold leg (PE-BL-001).
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Figure 3M-47. Pressure in broken loop hot leg (PE-BL-002).
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Figure 3M-48. Pressure in intoct Ioop cold Iog (PE-PC-001).
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Figue a 3M-49. Pressure in intact loop hot leg (PE-PC-002).
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Figure 3M-SO. Pressure in intact loop pressurizer vcpor space

(PE-PC-004 and PT-P139-05-1).
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1 Figure 3M-51. Ref erence pressure in intact loop between steam generator i

outlet and primary coolont purrp Inlet (PE-PC-005). '
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Figure 3M-52. Pressure in blowdown suppression tank (PE-SV-018 cnd

-055).
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| Figure 3M-53. Pressure in reactor vessel Downcomer Stalk 1 of 0.62 m
I obove reac tor vessel bottom, wide ronge (PE-1ST-001A).

| EXPERIMENT L2-5
j 16 ; ; i | | | |

J - - - - - - PE-10P-001A
>

.
- Uncert =* .12 (MPa) --2000

Range =.10 to 21.0 (MPa)

Qm

E - ( -1500 *G
b 0'

w w
| m 8 m

M -

N @-1000,

: m s m
4 w % wm % en. N n.

4
. -500

i \
%<

!. %

| 0- 0

i -5 0 5 10 15 20 25 30
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| Figure 3M-54. Pressure above upper end box of Fuel Assembly 1

(PE-10P-001A).
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Figure 3M-55. Pressure in steam generator secondary side 10-in. outlet

(PT-P004-010 A).
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Figure 3M-56. Pressure in intact loop hot leg on bottom of pipe
(PT-P139-002) (qualified, except f or spurious spikes,

| response limit ed during subcooled blowdown).
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Figure 3M-57. Fuel centerline temperature of fuel Assembly 5, Rows C

and D. Columns 6, 9, and 10 at 0.69 m cbove bottom of
;
^ f uel rod (TC-SC07-27, -5D09-27, and -5D10-27).
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Figure 3M-58. Fuel centerline and cledding temperature at Fuel Assembly

5, Row D, Column 7 at 0.69 m above bottom of f uel rod
,

(TC-5D07-27 and TE-5007-027).
;

;
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1 EXPERIMENT L2-5
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| 1 i , , i
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q TIME AFTER RUPTURE (s)
Figure 3M-59. Coolant temperature in broken loop cold leg at bottom,

;
middle. and top of pipe (TE-BL-001A, -0018, and -001C),

j (qualified, possible hot wall eff ects).
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TIME AFTER RUPTURE (s)
Figure 3M-60. Coolant temperature in broken loop hot leg at middle of

i pipe (TE-BL-002B) (qualified, possible hot well
e f f ec t s). ,,
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'

Figure 3M-61. Coolon + temperature in intact loop cold leg on west side,
center, and east side of pipe (TE-PC-001A, -001B, and

.
-001C) (qualified, possible hot wall e f f ec t s).

1
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TIME AFTER RUPTURE (s)
Figure 3M-62. Coolant temperature in intact loop hot leg at bottom,

middle, and top of pipe (TE-PC-002A, -0028, and -002C)
(qualified, possible hot wall effects).

99

,

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



. _ _

EXPERIMENT L2-5*

700 800i i i i i i 1

A TE-PC-009
2 O TE-PC-010 - hv 0 TE-PC-011 v

w Uncert =1 4.30 (K)
--600 $

00 w
$ - Range =255 to 980. (K)

3c _ =_ : r c' j7 _

w % w
h" -n. c.

2 500 2
-400 N| - *

4,. W wz 1 z
4 < 1 6 <

J I*y
,

d _Jo 400 g*W- o
O n O
O - -200 0,

300
-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-63. Coolant temperature in intact loop r. ext to bottom, next

to top, and at t op o f ECC Rake 2 (TT-PC-009, -010, and
-011) (qualified, possIble hoi wall eif ects).
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Figure 3M-64. Coolant temperature in intact loop pressurizer vapor andi

liquid spaces (TE-P139-019 and -020) (qualified,
possible hot wall eff ects and limited time r esponse).
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Figure 3M-65. Coolont temperature in intact loop steam generator inlet

and outlel plenums (TE-SG-001 and -002) (qualified,
possible hot wall e f f ec t s a f t er 40 and 18 s,

-350450 , , , , , , ,
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Figure 3M-66. Fluid temperature in blowdown suppression tank at 2.72,

1.90,1.45, and 0.99 m above iank boitom (TE-SV-007,
-009, -010, and -011).
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Figure 3M-67. Clodding temperature at Fuel Assembly 1, Rows A and C, .

Column 11 of 0.76, 0.53, and 0.99 m cbove bottom of fuel
rod (TE-1A11-030, -1C11-021, and -039).
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Figure 3M-68. Coolant temperature of lower end box of Fuel Assemblies
1, 2, and 5 (TE-1LP-001, -2LP-001, and -5LP-001).
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Figure 3M-69. Coolant temperature in reactor vessel Downcomer Stalk 1

at 4.8, 2.98, 0.44, and 1.0 rn above reactor vessel
bott om (TE-1ST-001, -004, -011, and -015).
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Figure 3M-70. Coolan t t empera ture at upper end box of Fuel Assc eblies

1, 2, 3, and 4 (TE-1UP-001, -2UP-001, -3UP-001, and
-40P-001).
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Figure 3M-71. Cladding temperature at Fuel Assembly 2, Row E, Column 8
at 0.28, 0.76, and 1.14 m above bott om of f uel rod

(TE-2E08-11, -030, and -045).
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Figure 3M-72. Clodding temperature at Fuel Assembly 2 Row F Columns 7

and 8 at 0.38, 0.94, 0.71, and 0.81 m above bo tt om o f
; f uel r od (TE-2F07-015, -037, -2 FOB-028, and -032).
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Figure 3M-73. Clodding temperature at Fuel Assembly 2, Rows F cnd G,-

Columns 8 and 9 at 0.66,1.04, 0.53, and 0.99 m cbove
bottom of f uel rod (TE-2F09-026, -041, -2G08-021, and
-039). -
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Figure 3M-74. Cladding temperature at Fuel Assemblies 2, 3, 4, and 5 at
0.71 m above bottom of f uel rod (TE-2H02-028, -3B11-028,
-4H14-028, and -5H06-028).
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temperature at Fuel Assembly (TE-2H08-039).
2 Row H, ColumnFigur e 3V-75. Guide tube

8 at 0.99 'm above bottom of guide tube
EXPERIMENT L2-5

800
i ; ; ;y , , i

A TE-3B10-037 - n
2 O TE-3911-028 P-
v 750 ' O TE-3811-032 - 00 v

W X TE-3812-026
-

$
w

$ Uncert =i 5.90 (K)
Q 700

Range =420. to 1530. (K) --800 Q
$ 5
$ -

/ 1 -700 W650W -

^ O #'600 :

J.
g f5 - [ -600 5

-
(550

- (%
If[ -500

/ O"o
1 6

J
500

-5 0 5 10 15 . 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-76. Clodding temperature at fuel Assembly 3, Row B a t 0.94,

0.71, 0.81, and 0.66 m above bottom of f uel rod
(TE-3810-037, -3811-028, -032, and -3812-026).
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Figure 3M-77. Clodding temperature at Fuel Assembly 3. Row F. Column 7

at 0.38, 0.53, 0.66, and 0.76 m above bott om of f uel rod
(TE-3F07-015, -021, -026, and -030).

650_ ! I I I I I I _-700
A TE-4G02-030 m

Q 630 0 TE-4H01-037 [ {v O TE-4H02-028 ~

W610w X TE-4H02-032 ~

$% Uncert =i 5.50 (K) -600
590( Range =420. to 1530. (K) ],

$ 570 b,

550

N -W-500k- [F @630 ~e
/ / -? '

fy gSiO
i o

C ff <
4 490 .-~ J

d _ -400 0
470 L |

I
450

-

-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-78. Clodding temperature at Fuel Assembly 4 Rows G and H of

0.76, 0.94, 0.71 and 0.81 m above bott om of f uel rod
(TE-4GO2-030, -4H01-037, -4H02-028, and -032).
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Figure 3M-79. Clodding temperature at Fuel Assembly 4, Rows H ond I,

Columns 2 and 3 at 0.66, 0.53, and 0.99 rn above bottom
o f f ueI rod (TE-4H03.-026, -4102-021, and -039).
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Figure 3M-80. Coolant temperature at lower er.d box of Fuel Assembly 4
(TE-4LP-001 and -003).
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v 750 - O TE-5F03-024 _-900 v

0 TE-5J03-024
m X TE-SM06-024 -

yw m
Uncert =* 7.50 (K) --800 h700

< Range =420. to 1530. (K) <
.

b b
_700 gg 650_

2 ww
f~

-r

-600 $$ - /,
% /// ES M- ; =

,

MN /6// /.500 y~

g
b b' - -

500
_

% / ['N/ O
_409

~'%/
450

-5 0 5 10 15 20 25 30

TIME AFTER RUPTURE (s)
Figure 3M-81. Guide tube temperature at Fuel Assembly 5, Rows C, F J,

and M. Columns 3 cnd 6 at 0.61 m above bottom of guide
tube (TE-5C06-024, -5F03-024, -5J03-024, and

*
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Figure 3M-82. Clodding temperature at Fuel Assembly 5. Row C, Column 7

,

o1 0.69, 0.79, and 1.11 m obove boit om of f ueI rod
(TE-5C07-027, -031, and -43.8).
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TIME AFTER RUPTURE (s)
Figure 3M-83. Clodding temperature at Fuel Assembly 5 Row D. Column 7

at 0.69, 0.79, and 1.11 m above bo tt om o f f uel rod

(TE-5007-027, -031, and -43.8).
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Figure 3M-84. Cloddirg temperature of Fuel Assembly 5, Row F. Column 4

o1 0.38, 0.66, 0.81, and 1.57 m above bo tiom o f f ueI rod

(TE-5F04-015, -026, -032, and -062).
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Figure 3M-85. Clodding and pellet off-center temperature at Fueli

Assembly 5, Row F, Column 8 at 0.66 m above bottom oft

f uel rod (TE-5F08-026 and TF-5F08-26).
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Figure 3M-86. Clodding temperature of Fuel Assembly 5, Row G, Column 6
at 0.28, 0.76,1.14, and 1.57 m above bottom of fuel rod

!

j (TE-5G06-011, -030, ~045, and -062).
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TIME AFTER RUPTURE (s)
Figure 3M-87. Clodding temperature at Fuel Assembly 5, Row H, Column 5

of 0.05, 0.38, and 1.24 m above bottom of f uel rod
(TE-5H05-002, -015, and -049).
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l Figure 3M-88. Clodding temperature at fuel Assembly 5. Row H, Column 6
i oi 0.61, 0.71, 0.81, and 0.94 m above bo ttom o f f ueI r od

(TE-5H06-024, -028, -032, and -037).
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Figure 3M-89. Clodding temperature at Fuel Assembly 5, Row H, Column 7

of 0.20, 0.66,1.04, cnd 1.47 m above bott om of f uel rod

(TE-5H07-008, -026, -041, and -058).
I
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Figure 3M-90. Clodding temperature at Fuel Assembly 5, Row I, Column 6

at 0.13, 0.53, 0.99, and 1.37 m above bottom of f uel rod
(TE-5106-005, -021, -039, and -054).
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EXPERIMENT L2-5
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Figure 3M-91. Clodding and pellet off-center temperature at Fuel

Assembly 5, Row J, Column 8 of 0.66 m above bottom of
f uel rod (TE-5J08-026 and TF-5J08-26).
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Figure 3M-92. Guide tube temperature at fuel Assembly 5, Row L Column

8 a t 0.28, 0.61, 0.99, and 1.14 m above bo tt om o f guide
tube (TE-5LO8-011, -024, -039, and -045).
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Figure 3M-93. Cladding temperature at Fuel Assembly 5, Row M, Column 7

at 0.38, 0.66, 0.81, and 1.57 m above bo ttom of f uel rod

(TE-SM07-015, -026, -032, and -062).
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Figure 3M-94. Coolant temperature at upper end box of Fuel Assembly 5

(TE-SUP-013, -014, -015, and -016).<
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Figure 3M-95. Clodding temperature of Fuel Assembly 6. Row G, Column 14

of 0.28, 0.76, and 1.14 m obove bottom of f uel rod
(TE-6G14-011, -030, and -045) (TE-6G14-011; qualified,
excep t f or spurious spikes).
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Figure 3M-96. Clodding temperature at Fuel Assembly 6. Row H, Columns

13 and 14 at 0.38, 0.94, 0.71, and 0.81 m above bott om
o f f uel r od (TE-6H13-015, -037, -6H14-028, and -032).
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Figure 3M-97. Cladding temperature at Fuel Assembly 6. Rows H cnd I,

Columns 14 and 15 at 0.66,1.04, 0.53, and 0.99 m above
boit om o f f ueI rod (IE-6H15-026, -041, -6114-021, and
-039).
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Figure 3M-98. Coolant temperature at upper end box of Fuel Assembly 6

(TE-6UP-001, -002, and -003).
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Figure 3M-99. Pellet off-center temperature at fuel Assembly 5, Rows F,

! H, and I, Columns 8,12, and 10 at 0.66 m above boticm
of f ueI rod (TF-5F08-26, -5F12-26, ~5H10-26, and

,

-5110-26).
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Figure 3M-100. Fuel rod plenum temperature of Rows C, F. H, and I,
i Columns 9, 2, and 4 o f Fuel Assembly 5 (TP-5C09, -5F09,
' -5H02, and -5104).
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Figure 3L-1. Fluid density in broken loop cold leg, chordal density

(DE-BL-001A).
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Figure 3L-2. Fluid density in broken loop cold leg, chordal density

(DE-BL-0018).
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Figure 3L-3. Fluid density in broken loop cold leg, chordal density

(DE-BL-001C).
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Figure 3L-4. Fluid density in broken loop hot leg, chordal dens it y

( (DE-BL-002 A).
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Figure 3L-5. Fluid density in broken loop hot leg, chordal density

(DE-BL-002C) (qualified, excep t f or spurious spikes).
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Figure 3L-6. Fluid density in intact loop cold leg, chordal density

(DE-PC-001A).
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Figure 3L-7. Fluid density in intact loop cold leg, chordal density

(DE-PC-0018).
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Figure 3L-8. Fluid density in intact loop cold leg, chordal density

(DE-PC-001C).
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Figure 3L-9. Fluid density in intact loop hot leg, chordal density

(DE-PC-002A).
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Figure 3L-10. Fluid densit y in intact loop hot leg, chordal density

(DE-PC-0028).
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Figure 3L-11. Fluid density in intact loop hot leg, chordal density

(DE-PC-002C) (qualified, except f or spurious spikes).
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Figure 3L-12. Fuel rod oxial displacement at Fuel Assembly 5, Row G,

Column 13 (DIE-5G13-01) (qualified, magnitude
unce r t a i n).
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Figure 3L-13. Fuel rod axial displacement at fuel Assembly 5, Row H,
Column 3 (DIE-5H03-01) (qualified, magnitude
unce rt ain).
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Figure 3L-14. Fuel rod axial displacement at fuel Assembly 5. Row I,

Column 13 (DIE-5113-01) (qualified, magnitudo
uncert ain).
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Figure 3L-15. Fuel red oxial displacement of top center of Fuel

Assembly 5 (DIE-5UP-002) (qualified, magnitude
uncertain).
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Figure 3L-16. Fluid velocity in intact loop cold leg on west side of

pipe (FE-PC-001A) (qualified, flow direction not
indicated).
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Figure 3L-17. Fluid velocity in intact loop cold leg of center of pipe

(FE-PC-0019) (qualified, flow direction not indicated).
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Figure 3L-18. Fluid velocity in intact loop cold leg on east side of

pipe (FE-PC-001C) (qualified, flow direction not
Indicated).
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Figure 3L-19. Fluid velocity in iniact loop hot leg at bottom of pipe

(FE-PC-002A) (qualified, fl ow direction not indicated).
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Figure 3L-20. Fluid velocit y in intact loop hot leg at middle of pipe

(FE-PC-0028) (qualified, flow direc tion not
i nd i ca t ed).
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Figure 3L-21. Fluid velocity in intact loop hot leg at top of pipe

(FE-PC-002C) (qualified, flow direction not indicated).
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Figure 3L-22. Fluid velocity in reccior vessel Downcomer Stolk 1

(FE-1ST-002) (qualified, flow direction not indicated,
unexplained noise).
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Figure 3L-23. Fluid velocity (qualified, flow direction not(FE-5LP-001)
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Figure 3L-24. Fluid velocity above upper end box of Fuel Assembly 5.i

(FE-5UP-001) (qualified, flow direction not
indi ca t ed).
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Figure 3L-25. Flow rate in LPIS Purrp A discharge (FT-P120-085)

(qualified, except f or spurious spikes).
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Figure 3L-26. Flow rate in HPIS Pump A discharge (FT-P128-104).
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Figure 3L-27. Liquid level in ECCS Accumulator A (LE-ECC-01A and

LIT-P120-044) (LI T-P120-044; qualified, pressure
sensitive off er tank emptied).
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Figure 3L-28. Liquid level in blowdown suppression tank

(LT-P138-033).
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Figure 3L-29. Liquid level in blowdown suppression tank

(LT-P138-056).
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Figure 3L-30. Momentum flux in broken loop cold leg at bottom of pipe,

low rcnge (ME-BL-0013) (qualified, narrow rcnge
ins tr umen t).
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Figure 3L-31. Momentum flux in broken loop cold leg at middle of pipe,

low range (ME-BL-001E) (quelified, norrow rcnge
ins tr umen t).
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Figure 3L-32. Momentum flux in broken loop cold leg at top of pipe, low

range (ME-BL-001F) (qualifi ed, narrow range
|

i ns tr umen t).
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Figure 3L-33. Momentum flux in broken loop hot leg at bottom of pipe,

high rcnge (ME-BL-002A).
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Figure 3L-34. Moment um flux in broken loop hot leg at center of pipe,

high range (ME-BL-0028).
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Figure 3L-35. Momentum flux i n b r o'< en loop hot leg of top of pipe, high

range (ME-BL-002C).
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Figure 3L-36. Women t um flux in broken loop hot leg at bottom o f pipe,

low ronge (ME-BL-002D) (qualified af ter 20 s).
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Figure 3L-37. Momen t um ilux in bi oken loop hot leg of center of pipe,

low rcnge (ME-BL-002E) (qualified af ter 20 s).
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Figure 3L-38. Momentum flux in broken loop hot leg at top of pipe, low

ronge (ME-BL-002F) (qualified af ter 20 s).
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Figur e 3L-39. Momen t um flux in intcet loop cold leg at center of pipe

(ME-PC-0018).
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Figure 3L-40. Moment um flux in intact loop cold leg on east side of

pipe (ME-PC-0010).
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Figure 3L-41. Momentum flux in intact loop hot leg at bottom of pipe

(ME-PC-002A).
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Figure 3L-42. Momentum flux in intact loop hot leg at middle of pipe

(ME-PC-002B).
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Figure 3L-43. Momentum flux in reactor vessel at lower end box of fuel

Assembly 5 (ME-5LP-002).
EXPERIMENT L2-5

12 - ; ;;;;;;;;;;;;;ji -8000

ME-5UP-001 L ^m
Uncert =* 2.00 (Hg/m-s') |

I Range =1.20 to 20.8 (Mg/m-s*)
_ "o-"

m to
1

E -- - -6000 +
NN

m 8 --

E
b 2

v
X 6- -4000 x

d B

5 --
'

|
~ a4 -

$2
7- -20004

3
2 _

H
2 i zw

g _ -

|
- L. $,

-jpyY[f/60 0g/Ag h N#"r3
'

k
'

0

:

-2
-20 0 20 40 60 80 10 0 12 0

TIME AFTER RUPTURE (s)
Figure 3L-44. Momentum flux in reactor vessel cbove upper end box of

Fuel Assembly 5 (ME-5UP-001).
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Figure 3L-45. Dif f erential pressure in broken loop hot leg across

14-to-5-in. con tr ac tion (PdE-BL-001).
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TIME AFTER RUPTURE (s)
Figure 3L-46. Diff erential pressure in broken loop cold leg across

14-t o-5-in. con tr oc ti on (PdE-EL-002).
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Figure 3L-47. Dif f erential pressure in broken loop cold leg across
breck plane (PdE-BL-003).
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Figure 3L-48. Diff erential pressure in broken loop hot leg across break

plane (PdE-BL-004) (qualified, no other measurement f or
direct comparison).
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Figure 3L-49. Diff erential pressure in broken loop hot leg across pump

s1mulator (PdE-BL-005).
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Figure 3L-50. Dif f erential pressure in broken loop hot leg across steem

generator outlet flange (PdE-BL-006).
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Figure 3L-51. Diff erential pressure across steam generator simulator

(PdE-BL-007) (qualified, except f or spurious
,
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Figure 3L-52. Diff erential pressure in broken loop hot leg across steam

; generator simulator inlet flange (PdE-BL-008).
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Figure 3L-53. Dif f erential pressure in broken loop from entrance to

middlo o f 5-in. pipe (PdE-BL-009).
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Figure 3L-54. Dif f erential pressure in broken locp cold leg from middle

to end o f 5-in. pipe (PdE-BL-010) (qualified, narrow
range instrumeni, good af f er 20 s).
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Figure 3L-55. Dif f erential pressure in broken loop hot leg (qualified,
from pump1

simulator outlet to PE-BL-003 (PdE-BL-011)
t shores tcp with PdE-BL-012, may have common line ,

0.4 , i ; y j i i

PdE-BL-012g
- Uncert =* .010 (MPo) - *G

m

n_

d
-

f Range =-3.50 to 3.50 (MPa) - 40

w 0.2 -

- ' w

$ _

r 9 %d88 % 4 - 20
m m

0 N $
, -

a x
0.0 - f '1 0

1 l' _2

4 {
<

$ - --20$'

w w
y -0.2 -- - y
u. u.

h _

_
- -40 hj

}_ oa

-0.4 -

;

-20 0 20 40 60 80 10 0 12 0

TIME AFTER RUPTURE (s)-

| Figure 3L-56. Diff erentio! pressure in broken loop hot leg (PdE-BL-012)
(qualified, shares top with PdE-BL-011, mcy have common

1

lino problems).
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Figure 3L-57. Dif f erential pressure in intact loop across primary

coolant Pumps 1 and 2 (PdE-PC-001).
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Figure 3L-58. Diff erential pressure in intact loop across steam

| genera tor (PdE-PC-002).
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Figure 3L-59. Diff erential pressure in intact loop hot leg from reactor

vessel outlet to steam generator inlet (PdE-PC-003).
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Figure 3L-60. Dif f erential pressure in intact loop cold leg from

r>rimary conlont pump discharge to reac tor vessel inlet

(PdE-PC-005).
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Figure 3L-61. Diff erential pressure in intact loop across reactor

vessel (PdE-PC-006).
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Figure 3L-62. Pressure in broken loop cold leg (PE-BL-001, -004, and

-008).

149

. __



. . _ . _ _ - _ . . _ _ _ . . _ . _ . _ . - . _ _ - . . _ . _ ._ .-m... _-_.

|

4

EXPERIMENT L2-5
i 16 i ; ; i y ; j i

| dH A PE-BL-002
:i O PE-BL-006 --2000

Uncert =+ .12 (MPa)1

: Range =.10 to 21.0 (WPa)
_

T O

g - -1500 'G
'

v O.'

E 8 W'

"D
tn - -1000 @.,

k EQ-
4 R a.
a 4
|

- -500

: N
. . . . . _

J_- i- ,, m, , . .. m.

-20 0 20 40 60 80 10 0 120

TIME AFTER RUPTURE (s)
Figure 3L-63. Pressure in broken loop hot leg (PE-BL-002 and

-006).
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Figure 3L-64. Pressure in intact loop cold leg (PE-PC-001).
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Figure 3L-65. Pressure in intact loop hot leg (PE-PC-002).
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Figure 3L-66. Ref erence pressure in intact loop between steam generator
outlet and primary coolant pun'p inlet (PE-PC-006).
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Figure 3L-67. Pressure in s t eam generat or dome (PE-SGS-001).
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Figur e 3L-68. P r essur e in blowdown suppr ession t ank (PE-SV-003, -014,

and -060).
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TIME AFTER RUPTURE (s)
Figure 3L-69. Pressure in reccior vesssel Downcomer S talk 1 at 5.32 m

above reactor vessel bottom, wide range (PE-1ST-003A).
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| Figure 3L-70. Pressure above upper end box of Fuel Assembly 1

(PE-10P-001A1).
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j TIME AFTER RUPTURE (s)
Figure 3L-71. Pressure in ECCS Accumulator A (PT-P120-043) (qualified,

except for spurious spikes).
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; TIME AFTER RUPTURE (s)
Figure 3L-72. Pressure in intact loop hot leg (PT-P139-003 and -004)'

(qualified, except f or spurious spikes, response limit ed
during subcooled blowdown).
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Figure 3L-73. Pump speed f or primary coolant Pumps 1 and 2 (RPE-PC-001

and -002).
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Figure 3L-74. Fuel centerline temperature of Fuel Assembly 5, Rows C

and D, Colun ns 7 and 9 of 0.69 m above bottom of f uel

rod (TC-SC07-27 and -5D09-27).
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Figure 3L-75. Coolant temperature in broken loop cold leg at bottom,
middle, and top of pipe (TE-BL-001A, -0018, and -0010)
(quallfied, possibile hot wall e f f ec t s).
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Figure 3L-76. Cooient temperature in broken loop hot leg at middle of

pipe (TE-BL-0028) (qualified, possible hot wall*

e f f ec t s).,
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600

_
i i i i i i 1 -600

A TE-PC-001 A Z ng __"- _ O TE-PC-0019 - Ev 550 -"-5 O TE-PC-001C - v

w - k Uncert =1 4.00 (K) 1-500 w
g Range =255. to 980. (K) z @
Q 500 t Q
g -

-

I

-400 $
a,

.. n-
]450 ,

|

-|H .g

h,

H

d .mx-h4- 'q li o _n f- 300CT 7 f fs H
g400 - t -l.1

-

| .. j; y't i_ i

M
.

4a . a

[.g - p .j.
'

g3
-

-2w:;

o 350 . -
- - .; i O

,

L
_ -100

300
-20 0 20 40 60 80 10 0 120

TIME AFTER RUPTURE (s)
Figure 3L-77. Coolont temperature in intact loop cold leg on west side,

center, and eas t side of pipe (TE-PC-001A, -001B, and
-001C) (qualified, possible hot wall e f f ec t s).
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| Figure 3L-78. Coolont temperature in intact loop hot leg at bo tt om,
! mi dd l e, and t op of pipe (TE-PC-002A, -0028, and -002C)

(qualified, possible hot wall e f f ec t s).
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Figure 3L-79. Coolont t en,pe r a t u r e in intact loop next to bottom of ECC

Rokes 1 and 2 (TE-PC-005 and -009) (qualified, possible
hot wa ll e f f ec t s).
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Figure 3L-80. Coolant temperat ure in ECCS Accumulator A

(TE-P120-041).
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Figure 3L-81. Coolant temperature in intact loop pressurizer liquid

volume (TE-P139-20-1) (qualified, hot wall eff ects and
limited time response).
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Figure 3L-82. Coolant temperature in steam generator inlet and outlet

pianums TE-SG-001A and -002A) (qualified, poss|ble hot
wall ef f ec t s off er 40 and 18 s, r espec ti ve l y).
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Figure 3L-83. Fluid temperature in steam generator secondary side

downcomer at 0.25 and 2.92 m above top of tube sheet
(TE-SG-003 and -005).
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Figure 3L-84. Fluid t emperc ture in blowdown suppression t ank a t 2.72,

2.36,1.90, and 1.45 m obove t ank bo tt om (TE-SV-001,
~002, -003, and -004).
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Figure 3L-85. Fluid temperature in blowdown suppression tank at 0.37

ond 0.99 m obove tank bottom (TE-SV-006 cnd -011).
EXPERIMENT L2-5

450 350;;;;;;j;;;;;; ;
A TE-SV-007
O TE-SV-008

_

E 430 _ [0 TE-SV-009
v X TE-SV-010 v

y - Uncert =* 3.00 (K) _-300 y

g Range =255. to 480. (K) g
F* 4104 4

m m
w w
Q. a.

b nob ' -

390 W-INT- Q 3y

s f
-

s
$| $ 370

|
- f. -200

|
;

h
'

*

| 350
-20 0 20 40 60 80 100 12 0

TIME AFTER RUPTURE (s)
Figure 3L-86. Fluid temperature in blowdown suppression t ank a t 2.72,

2.36, 1.90, and 1.45 m above tank bott om (TE-SV-007,
-008, -009, and -010).
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EXPERIMENT L2-5
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Figure 3L-87. Clodding t emperat ure a t Ft.el Assembly 1, Row 8. Columns

10,11, and 12 e t 0.94, 0.71, 0.81, and 0.66 m above

bott om o f f uel r od (TE-1810-037, -1811-028, -032, and
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TIME AFTER RUPTURE (s)
Figure 3L-88. Clodding temperature at fuel Assembly 1, Row F. Column 7

oi 0.38, 0.53, 0.66, and 0.76 m above botiom of f uni rod
(TE-1F07-015, ~021 -026, and -030).
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Figure 3L-89. Coolcnt temperature at lower end box of Fuel Assemblies

1, 5, and 6 (TE-1LP-002, -5LP-002, and -6LP-002).
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Figure 3L-90. Coolant temperature in reactor vessel Downcomer Stalk I

o f 4.8, 4.2, 3.59, and 2.98 m above reactor vessel
bo tt om (TE-1ST-001, -002, -003, and -004).
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Figure 3L-91. Coolant temperature in reactor vessel Downcomer Stalk 1

a t 2.37,1.76, 0.74, and 1.17 m above reactor vessel
bo tt om (TE-IST-005, -006, -008, and -014).
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Figure 3L-92. Coolcnt temperature in reactor vessel Downcomer Stalk I

o f 0.64, 0.54, 0.34, and 0.24 m above reactor vessel
bo tt om (TE-1ST-009, -010, -012, and -013).
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Figure 3L-93. Coolant temperature at upper end box of fuel Assemblies

1, 2, and 4 (TE-1UP-002, -2VP-002, and -4 UP-002).
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Figure 3L-94. Metal temperature at upper core support column of Fuel
Assembly 1 (TE-10P-006 and -007).
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Figure 3L-95. Clodding temperature at Fuel Assembly 2. Row G, Column 14

at 0.28, 0.76, and 1.14 m above bottom of f uel red
(TE-2G14-011, -030, and -045).
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Figure 3L-96. Cladding temperature at Fuel Assemblies 2, 3, 4, and 5 at
0.71 m above bottom of f uel rod (TE-2H02-028, -3811-028
-4H14-028, and -SH06-028).
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2, Row H, Column

tube temperature at Fuel Assembly (TE-2H08-039).
Figure 3L-97. Guide

8 at 0.99 m above bottom of guide tube
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Figure 3L-98. Cladding temperature at Fuel Assembly 2, Row H, Columns

13 and 14 a t 0.53,1.24, 0.71, and 0.81 m cbove bo ttom
o f f uel rod (TE-2H13-021, -049, -2H14-028, and -032).
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Figure 3L-99. Clodding temperature at fuel Assembly 2, Rows H and I,

Columns 15 cnd 14 at 0.66,1.04, 0.53, and 0.99 m above
bollom of f uel rod (TE-2H15-026, -041, -2114-021, and
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Figure 3L-100. Metal temperature at upper core support column of Fuel

Assembly 2 (TE-2UP-004 and -005).
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Figure 3L-101. Clodding temperature at Fuel Assembly 3, Rows A and C,

Column 11 at 0.76, 0.53, and 0.99 m above bottom of f uel
rod (TE-3 A11-030, -3C11-021, and -039).
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Figure 3L-102. Coolant t emperature at lower end box of Fuel Assembly 3

(TE-3LP-001 and -002).
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Figure 3L-103. Coolant temperature in upper plenum above fuel

Assembly 3 (TE-3UP-008, -010, 011, and -012).
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Figure 3L-104. Coolant t emperature in upper plenum above Fuel

A ssembl y 3 (TE-3UP-013, -014, -015, and -016).
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Figure 3L-105. Cladding temperature at Fuel Assembly 4, Row E, Column 8

o1 0.28, 0.76, and 1.14 m above bottom of f ueI rod
(TE-4E08-011, -030, and -045).
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Figura 3L-106. Clodding temperature at Fuel Assembly 4, Row F, Columns

7 and 8 a t 0.38, 0.94, 0.71, and 0.81 m above bottom of
f uel rod (TE-4F07-015, -037, -4F08-028, and -032).
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EXPERIMENT L2-5
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Figure 3L-107. Clodding temperature at Fuel Assembly 4, Rows F and G,

Columns 9 and 8 at 0.66,1.04, 0.53, and 0.99 m cbove
bott om of f uel rod (TE-4F09-026, -041, -4G08-021, and
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Figure 3L-108. Metal temperature at upper core support column of fuel

Assembly 4 (TE-4UP-004 and -005).
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Figure 3L-109. Guide tube temperature at Fuel Assembly 5, Rows C, F. J,

and M. Columns 3 cnd 6 of 0.61 m above bottom of guide
tube (TE-5C06-024, -5F03-024, -5J03-024, and
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Figure 3L-110. Clodding t emperature o f Fuel Assembly 5, Row D, Column 6
a1 0.69, 0.79, and 1.11 m above boit om o f f ueI rod
(TE-5006-027, -031, and -43.8).
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Figure 3L-111. Cladding and pellet off-center temperature at Fuel

Assembly 5, Row F, Column 8 at 0.66 m above bottom of
f uel rod (TE-5F08-026 nod TF-5F08-26).
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Figure 3L-112. Cladding temperature of Fuel Assembly 5, Row G, Column 6

a t 0.28, 0.76,1.14, and 1.57 m above bo ttom of f ueI rod

(TE-5G06-011, -030, -045, and -062).
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Figure 3L-113. Cladding temperature at Fuel Assembly 5, Row H, Column 5

at 0.05, 0.38, and 1.24 m above bottom of f uel rod
(TE-5H05-002, -015, and -049).
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: Figure 3L-114. Clodding temperature at Fuel Assembly 5 Row H, Column 6
of 0.61, 0.71, 0.81, and 0.94 m above bottom of f uel rod
(TE-5H06-024, -028, -032, and -037).
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EXPERIMENT L2-5
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Figure 3L-115. Clodding temperature at Fuel Assembly 5, Row H, Column 7

of 0.20, 0.66,1.04, cnd 1.47 m above bottom of f uel rod
(TE-5H07-008, -026, -041, and -058).
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Figure 3L-116. Clodding temperature at Fuel Assembly 5, Row I, Column 4

at 0.69 and 1.11 m above bottom of fuel rod (TE-5104-027
and -43.8).
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Figure 3L-117. Clodding lemperature at Fuel Assembly 5, Row I, Column 6

of 0.13, 0.53, 0.99 and 1.37 m above bo ttom of f uel rod

(TE-5106-005, -021, -039, and -054).
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Figure 3L-118. Clodding temperature at Fuel Assembly 5, Row J, Column 4

ot 0.13, 0.53, 0.99, and 1.37 m obove bottom of f ueI rod
(TE-5J04-005, -021. -039, and -054).
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j Figure 3L-119. Clodding and pellet off-center temperature at Fuel
' Assembly 5, Row J, Column 8 at 0.66 m above bottom of

f uel rod (TE-5J08-026 and TF-5J08-26).
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j Figure 3L-120. Clodding temperature at Fuel Assembly 5, Row L, Columns
6 and 7 of 0.66 ond 1.11 m cbove bott om of fuel rod
(TE-5LO6-026 and -5LO7-43.8).
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EXPERIMENT L2-5
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Figur e 3L-121. Guide t ube temperature at Fuel Assembly 5, Row L, Column

8 at 0.28, 0.61, 0.99 and 1.14 m above bott om of guide
t ube (TE-5LO8-011, -024, -039, and -045).
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Figure 3L-122. Coolant temperature at upper end box of Fuel Assembly 5

(TE-SUP-003, -004, -010, and -011).
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Figure 3L-123. Cladding temperature at Fuel Assembly 6, Rows G and H,

Columns 1 cnd 2 a t 0.76, 0.94, 0.71, and 0.81 m above
bottom of f uni rod (TE-6G02-030, -6H01-037, -6H02-028,
and -032).
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Figure 3L-124. Cladding temperature at fuel Assembly 6 Rows H and I,

Columns 2 and 3 at 0.66, 0.53, and 0.99 m above bo tt om
of f ue l r od (TE-6H03-026, ~6102-021, and -039).
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Figure 3L-125. Coolant temperature at lower end box of fuel Assembly 6

(TE-6LP-001 and -003).
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F i gur e 3L-126. Me t a l t empe r a t u r e a t upp e r core support column of Fuel

Assembly 6 (TE-6UP-004 and -005).
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Figure 3C-20. Density compensated liquid level in blowdown suppression

tank (LTD-P138-033 and -058).

EXPERIMENT L2-5
0 , , i i ;

SC-5UP-102 -

Uncert =1 6.00 (K) _- 2010 - %

6 b
e D, lG JA h.hhh

i

e
] ]:! j I[ Jj I ]l

OO -10 ,

;
~

- -20O O
O O

' cn CD

]~20 _ _4gy
o Q

3 -30 3
- - -60 g,

-40 j
|

-80

-50
-20 0 20 40 60 80 100 120

TIME AFTER RUPTURE (s)
Figure 3C-21 Fluid subcooling in reac tor vessel upper plenum

(SC-5UP-102) (qualified, suspect ed hot wall effects
af ter 200 s).

195

:



EXPERIMENT L2-5
1.50 ; ; ; ; ; ; , , , , , , ,)) CE-BL-00tB -

II U"C'FI L .090 (Mg/m ) _-803

1.2 5 ~ mm

.- S NS *-. $ $ ?b - _

f
1

--

-60y
p.! _v

[ 0.75 -- -

p
,

--.. -40 &-
- -

_

b 0.50 $
WO _.4 . a,_... __

'

7
9 h 50.25 ------ -' ore -e r r-

~
^ -00- e

b( _111hihhhhhhhh [l- '' elf 1 2

-0.25
-20 0 20 40 60 80 10 0 120

TIME AFTER RUPTURE (s)
Figure 3U-1. Fluid density in broken loop cold leg, chordal density
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Figure 30-3. Fluid density in intact loop cold leg, chordal density
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Figure 30-4. Fluid densit y in intact loop hot leg, chordal Jens it y
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Figure 30-5. Momentum flux in broken loop cold leg at bottom of pipe,

high range (ME-BL-001A).
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Figure 3U-7. Pressure above upper end box of Fuel Assembly 1
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Figure 30-8. Fuel centerline temperature at Fuel Assembly 5, Row D,

Column 7 at 0.69 m above bottom of f uel rod

(TC-5D07-27).
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Figure 30-9. Clodding temperature at Fuel Assembly 5, Row F, Column 8

oi 0.66 m obove bottom of f ueI rod (TE-5F08-026).
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Figure 30-10. Clodding temperature at Fuel Assembly 5, Row G, Column 6

at 1.57 m abosa boitom of f ueI rcd (TE-5G06-062).
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Figure 30-11. Clodding temperature at Fuel Assembly 5, Row H. Column 6

at 0.81 m above bottom of f uel rod (TE-5H06-032).
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Figure 3U-12. Cladding temperature at Fuel Assembly 5, Row I, Column 6

at 0.13 m above bottom of fuel rod (TE-5106-005).
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Figure 3R-3. Pressure above upper end box of Fuel Assembly 1

(PE-1UP-001A1).
EXPERIMENT L2-5

1400
,

j ; ;;;;,,,;,,;;;,
_

A TC-5C07-27
'

O TC-5009-27
Uncert =t 27.3 (K) ^n

6 Range =400. to 2600. (K)
- D1200

E
- -1500 y

h1000

fp<

) -1000800

8 dd j
600 /

M -500j

' * ' ' "400
15 0 200 250 300 350 400 450

TIME AFTER RUPTURE (s)
Figure 3R-4. Fuel centerline temperature at Fuel Assembly 5, Rows C cnd

D, Columns 7 and 9 at 0.69 m above bottom of f uel rod

(TC-5C07-27 end -5009-27).
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Figure 3R-5. Cladding temperature at Fuel Assembly 1, Row F. Column 7

at 0.38, 0.53, 0.66, and 0.76 m above bo ttom o f f ue: rod
(TE-1F07-015, -021. -026, and -030).
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Figure 3R-6. Coolant temcerature at lower end box of fuel Assemblies 1,

5, and 6 (TE-1LP-002, -5LP-002, and -6LP-002).
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Figure 3R-7. Cooloni temperature at upper end box of fuel Assemblies 1,

2, and 4 (TE-1UP-002, -2UP-002, and -4UP-002).
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Figure 3R-8. Clodding temperoture of Fuel Assembly 2, Row G, Column 14

at 0.28, 0.76, and 1.14 m above bo tt om o f f uel rod
(TE-2G14-011, -030, and -045).

208



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

(

,

EXPERIMENT L2-5
1000 ,,y; , , ; y ; , ,,,,,,,

A TE-3 A11-030 - n, n
M O TE-3C11-021 -1200 b'

" O TE-3C11-039 - "

W Uncert =1 8.6 (K) ~

$
W

$ Range =420. to 1530. (K)
-1000

Q 800- p g
b -- ; 6
$ - / $800w f , , y

/E | H&
_/. c

// oa
3 600_ /;)f -600

hk oC
OO

/ <<
d - J - e-400y

'-I U400
15 0 200 250 300 350 400 450

TIME AFTER RUPTURE (s);

Figure 3R-9. Clodding temperature of fuel Assembly 3, Rows A and C,
Column 11 at 0.76, 0.53, and 0.99 m above bott om of f uel
rod (TE-3 A11-030, -3C11-021, and -039).
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Figure 3R-10. Clodding temperature at Fuel Assembly 4, Row E, Column B

at 0.28, 0.76, and 1.14 m above bott om of f uel rod
(TE-4E08-011, -030, and -045).
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Figure 3R-11. Clodding and pellet of f-center temperature of Fuel

Assembly 5, Row F Column 8 at 0.66 m above bottom of
f uel rod (TE-5F08-026 and TF-5F08-26).
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Figure 3R-12. Clodding temporoture of fuel Assembly 5, Row G, Column 6

o f 0.28, 0.76,1.14, and 1.57 m above bo tt om of f uel rod
(TE-5G06-011 -030, -045, and -062).
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Figure 3R-13. Clodding temperature at Fuel Assembly 5, Row H, Column 5
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(TE-5H05-002, -015, and -049).

1400 I I I I I I I I I I I I I I I I-
_..

A TE-5H06-024
._-2000

m ._
m

y 0 TE-5H06-028 b ~
"

~ "
O TE-5H06-032 .- -

1200W X TE-SH06-037
~

W

$ Uncert =t 10.5 (K)
'~

$ i

F - Range =420. to 1530. (K) ]-1500
'

$ 1000 $
a.a. .

b, 22 a

W ;g2 W Ws

800 I' -1000

_ 4?& v( 5 .

rg .

5
ao

600 ( J:
0O - -500

A

UE- C- C400
15 0 200 250 300 350 400 450

TIME AFTER RUPTURE (s)
Figur e 3R-14 Cladding temperature at Fuel Assembly 5, Row H, Column 6

o1 0.61, 0.71, 0.81, and 0.94 m above bo ttom o f f ueI rod
(TE-SH06-024, -028, -032, and -037).

I

-

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ ..

.



_ _ _ _ _ _ _ _ _ _ _ _

._

EXPERIMENT L2-5
1300 r Jj[ j j j ij;i;i;;jg ;

Q E ._. . . .__._
A TE - 5LO8-011 C

v
~

O TE-5LO8-024 i L
D TE-5LO8-039 I-,

X TE-5LO8-045 T- 1500 $j 1100 ---

_][h 2_ . _ _ ._.E__.._.__ _

Range =420. to 1530. (K)
- e

Unce rt =* 9.8 (K) [ f
< <
m ,

y 900 - -----

g;-
- y'

,

y __ ___ __. g ;s y
! Y p__

._ -1000 ww -_ _}. _.-_

i f' / A. H
.

W )
w 700 -

#'d
' - W ^

$ _..____ Q f_ f\ $'

w
_ --_.-_---.

-
.. - 1

.- &
/ I

yy - /j T
| -500

_ 500 g l h-
~ -

. _

-!. r:r ;- .., /. ,. y
._- 7 .m 8 ,sg .e- ., - ,..,

.m ..._ n .u.

- .._. - . .-

300 -

15 0 200 250 300 350 400 450

TIME AFTER RUPTURE (s) -

Figure 3R-15. Guide tube temperature at Fuel Assembly 5, Row L, Column
8 at 0.28, 0.61, 0.99, and 1.14 rn above bo tt om o f guide
tube (TE-5LO8-011, -024, -039, and -045).

600 ; |L;;;; , j ; , , ; ;,;;
~

f
-600A TE-SUP-003

2 --
. O TE-5UP-004 7- [

0 TE-5UP-010 vv
,

w X TE-5UP-011 i w
@ 550

-

Uncert =i 3.6 (K) { y a

r .
Range =310. t o 980. (K) -500 H

<< >

m | m
W w
Q_ Q.

] 500
-- 2

,

g -- ,

p -
___ 1 -400 s

2 | 4 7
< D <

} dd 450 --- s L

f
. O .O
[ U ~

'

G
1 300 ^

. | ( ].. _ ,} .' gj';- ,*. m., ..a. -_m_ r ,

II400 -- 'Y '15 ' A ~' - '

15 0 200 250 300 350 400 450

TIME AFTER RUPTURE (s)
IFigure 3R-16. Coolant temperature at upper end box of Fuel Assembly 5

(TE-SUP-003, -004, -010, and -011).

.-'. , .

212 |



EXPERIMENT L2-5
800

-~-
,3,j,,,,,;,jj,,,|' ~ ~ ~
A TE-6H03-026 n

M O TE-6102-021 - b
* *O TE-6102-039 _

"#* * (')E 700 Range 420. to 1530. (K) ---800 N
g __ ___.-_7_=______..__.,___,___a a

g
< l <

/_a , _,.
,

.

2 2600 a
--600 $~ M' , . '

_ q .

jf- J ' CC
/-- 4" ___

;

o 500 /r- o
I3 - t -400

'

O _ _ ) ,. . O
/ ,

gp~~~P' ~ffryE~ ' L,

' "' ' '"400
150 200 250 300 350 400 450

TIME AFTER RUPTURE (s)
Figure 3R-17. Clodding temperature of Fuel Assembly 6, Rows H and I,

Columns 2 and 3 at 0.66, 0.53, and 0.99 rn above bottom
of f ue I r od (TE-6H03-026, -6102-021, and -039).

650 - m
Q

_.__
1 I I I I I I I I I I I I I I I.._.-700
A TP-S iO4 - b

* O TP-5114 - *

w ~-~ - O TP-5JO9 '-~ w
$ tJncert =t 4.7 (K) Z -600
F Range =420. to 1530. (K) ._ H
< . <
m

___

I m
E 550 E'

2 2
-500 ww

& -.
&

h500 /[ h
ZZ / Wd - r/ -400

,[Ar -

d
a.a.

450d , j g )r

300-

'g ,
_ (=

T l"i ini FM iTI I I I m im
400

15 0 200 250 300 350 400 450

TIME AFTER RUPTURE (s)
Figure 3R-18. Fuel rod plenum temperature at Rows I and J, Columns 4,

14, and 9 of Fuel Assembly 5 (TP-5104, -5114, and
~5 JO9).

213



4 REFERENCES

l. D. L. Reeder, LOFT System and Test Description (5.5-Ft Nuclear Core 1 LOCE;)
NUREG/CR-0247. TREE-1208, July 1978.

2. U.S. Atomic Energy Commission, Code of Federal Regulations Title 10, Atomic Energy, Part 50,
" Licensing of Production and Utilization Facilities," January 1976.

3. F. S. Miyasaki, Digital Data Acquisition Program, ANCR-1250, August 1975.

4 Proposed ANS Standard 5.1 Decay Heat Power in Light li'ater Reactors, September 1978.

214



!

APPENDIX A

SYSTEM CONFIGURATION

215



|

|

APPENDlX A

SYSTEM CONFIGURATION

|The Loss-of. Fluid Test (LOTT) facility has been The broken loop consists of a hot leg and a cold '

designed to simulate the major components and leg that are connected to the reactor vessel and the
system responses of a commercial pressuriicd blowdown suppression tank (BST) header. Each
water reactor (PW3) during a loss-of-coolant leg consists of a break plane orifice, a quick-
accident (LOCA). The experimental assembly opening blowdown valve (QOBV), a recirculation
includes five major subsystems which have been line, an isolation valve, and connecting piping.
Instrumented such that system variables can be The recirculation lines establish a small flow from
measured and recorded during experiments the broken loop to the intact loop and are used to
simulating PWR accident conditions. The sub- warm cp the broken loop. The broken loop hot leg
systems include: (a) the reactor vessel, (b) the also contains a simulated steam generator and a
intact loop,(c) the broken loop (d) the blowdown simulated pump. These simulators have hydraulic
suppression system, and (e) the emergency core orifice plate assemblies which have similar
cooling system (ECCS). The LOFT major com- (passive) resistances to flow as an active steam
ponents are shown in Figure A-1. generator and a pump.

The LOFT reactor vessel has an annular
wn suppess n system .is compmed

.

downcomer, a lower plenum, lower core support
plates, s nuclear core, and an upper plenum. The f th Bf Wer, & BST, & mtmgen
downcomer is connected to the cold legs of the pnsu zatmn systeni, and th BH sgay systern.

intact and broken loops and contains two instru- eper is e nnede to kwncomen
,

w exten inn e el w the watedevetment stalks. The upper plenum is connected to the
The header is also directly connected to the BSThot legs of the intact and broken loops. The core ,

contains 1300 nuclear fuel rods arranged in five 9 m space t aH w pmssum eq atmn. De
nitmgen unsusatmn system is sup%ed h mesquare (15 x 15 assemblies) and four triangular

inut gas system end uses a unwte con.
(corner) fuel modules and is described in
Reference A-1. The center assembly is highly tmHed gessum ugulatq to estan and main-

tain tk spedGed N a,ndal pessa h spayinstrumented .ind its fuel rods were preprest'ir- , Ia centrifugal pump thatsystem C nsistsized to 2.4 MPa. The fuel rods in the peripheral
discharges through a heatup heat exchanger and

fuel assemblies are unpressurized. Two of the cor-
any thee sgay headen w a pmnp sdatmnner and one of the square assemblies are not
line that contains a cooldown heat exchanger. Theinstrumented. The fuel rods have an active length

spay pump suction can k ahgud to ety%ST).
&

of 1.67 m and an outside diameter of 10.72 mm. BST or the borated water storage tank (B
The three spray headers have flow rate capacitiesThe fuel consists of UO sintered pellets with an2 of . , an s, mspecthely, and amaverage enrichment of 4.0 wt% fissile uranium ,

lxa in th BH along th upper centema. h(235U) and with a density that is 93% of
B T sgay pump suction was connectd to ththeoretical density. The fuel pellet diameter and
BWST and the hquid was sprayed into the BST so

length are 9.29 and 15.24 mm, respectiveig Both that & BH gessum simulated th containmentends of the pellets are dished with the total dish*

ac g esu m c W cte u nga W Avolume equal to 2% of the pellet volume. The
j cladding material is zircaloy-4. The cladding

inside ar.d outside diameters are 9.48 and The LOFT ECCS simulates the ECCS of a com-
10.72 mm, respectively, raercial PWR. It consists of two accumulators, a

nigh-pressure injection system (HPIS), and a low-
The intact loop simulates three loops of a com- pressure injection system (LPIS). Each system is

mercial four. loop PWR and contains a steam arranged to inject scaled flow rates of emergency
generator, two primary coolant pumps in parallel, core coolant (ECC) directly into the primary
a pressurizer, a venturi flowmeter, and connecting coolant system. All ECC flow was directed to the

j piping. intact loop cold leg during Experiment L2-5. The

,
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llPIS injection was delayed until 23.90 * 0.02 s, drew suction from the BWST. During the
and the I.PIS injection was delayed until recovery, ECC was injected into the reactor vessel
37.32 1 0.02 s. Iloth of these injection systems lower plenum.

Reference

A l. M. L. Russell, LOFT Fuel Afodules Design, Characteri:ation. and Fabrication Prograrn, TREE-
NUREG-ll31, June 1977.

.
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APPENDIX B

MEASUREMENTS AND INSTRUMENTATION

The Loss-of-Fluid Test (LOIT) instrumentation Flow Area
2system is designed to measure and record the Instrument (m )

important parameters and events that occur dur-
FE-IST-1 and -2 0.141ing an experiment. The types of instruments used
h1E-IST-1 and -2are summarized below.

1. Temperatures at all major locations in the FE-5LP-1 and 2 0.1 %

system are obtained from thermocouples h1E-5LP-1 and 2
and resistance temperature detectors.

FE-5UP-1 0.125
2. Pressure measurements are obtained h1E-3UP-1 and h1E-5UP-1

primarily from strain gauge transducers
with pressure transmission lines connecting NIE-BL-1 A, -i B, -lC, -I D,
the transducers to the measurement points. .lE, and -lF

Fuel plenum pressures are measured by NIE-BL-2A, -2B, -2C, -2D,
eddy current transducers that measure the 2E, and -2F
displacement of a target in the fuel rod. FE-PC-1 A, -1B, and -lC 0.0634

h1E-PC-I A, -lB, and -lC
3. Differential pressures are measured by FE-PC-2A, -2B, and -2C

strain gauge transducers with double 51E-PC-2A, -2B, and -2C
chambers. The transducers are externally
located and connected to tne measurement
points by pressure transmission lines. 6. Fluid density is measured by gamma den-

sitometers. Each densitometer consists of a4. Flow velocity is measured by turbine
60 o source and three detectors as shownCflowmeters.
in Figure B-1. Each of the three detectors

5. h1omentum flux is measured by drag discs. sees a collimated gamma ray beam, emitted
The data presented for fluid velocity and from a single source, that has passed
momentum flux are based on the following through the pipe. Each of these den-
flow areas at the instrument locations: sitometers, except DE-PC-3, also has a

Source

| |

LOFT piping

'C' Detector
45*d

\ , 22* 7' '

Q 'C' Beam
14* 21'

.srN 'B' Detector

'D' Detector s Q 'B' Beam
'A' Detector

Q 'A' Beam

INEL L2-5-2504

Figure 11-1. Relation of source and detectors to pipe for gamma densitometers.
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detector (D) located so that it measures a. Each self-powered neutron detector
background radiation continuously. The consists of a cylindrical 59Co emitter, a
attenuation of the gamma rays varies layer of alumimam oxide for electrical
inversely with the density of the fluid in the insulation, and an outer sheath of
pipe. The DE-PC-3 densitometer is located Inconel. The cable connected to the
in vertical piping; the rest of the den- detector consists of two inconel wires
sitometers are located in horizontal piping, in an Inconel sheath with magnesium
Figure 11-1 shows the gamma densitometer oxide insulation. One of the wires is
configuration relative to the piping. connected to the cobalt emitter and the

other is open ended. The open-ended
7. Liquid levels are obtained by means of wire gives a background subtraction

(a) differential pressure transducers in the signal to compensate for the radiation
pressurizer, accumulator, steam generator sensitivity of the cable.
secondary side, pump suction piping, reae-
for vessel upper plenum, and blowdown
suppression tank (BST); and (b) liquid b. A traversing in-core probe measures
detectors which sense the conductivity of neutron flux at four guide tube loca-
the fluid near each of a series of electrical tions in the core. This instrument con-

235U finon chambercontacts in the reactor vessel. sists of a

attached to a flexible cable and its own
8. Control rod position is indicated by means data recording system. The probe was

of proximity swbc hes. The circuitry withdrawn and stored outside the core
associated with the proximity switches con- prior to experiment initiation.

,

trols a set of lamps. Each set of lamps con-'

sists of a " rod bottom" lamp and four
12. Reactor power is measured by uncompen-" rod location" lamps. The rod bottom

sated ionization chambers located in thelamp lights only when the control rod is
shicid tank.bottomed. Each rod location lamp lights as

the leadscrew on the control rod passes its
switch position during withdrawal, and it The data acquisition and visual display system is
remains lit whenever the leadscrew is above used to record measured data from the various
this position. instrumentation systems on a combination of

digital recorders, wide-band frequency modula-
9. Valve positions (analog indication from 0 tion (FN1) tape recorders, and oscillographic

to 100% of opening) are measured by recorders.B-I Redundant records are made where
either resistance potentiometers or dif- use dictates more than one recording mode or
ferential transformers. where an extra measure of assurance is desired for

critical measurements.
10. Mechanical pump speed is measured by an

eddy current displacement transducer that
A dig. ital computer is used to collect the experi-

.

uses a slotted metallic target attached to the
ment data m a multiplexed format at the LOFTtop of the pump motor shaft. The target
facility and to perform equipment calibrations,contains six asymmetrical slots so that
p sttest data reduction, and plotting.B-2 The

pump speed can be determined. Electrical
recorded FN1 data are converted into digital form,pump power is measured by a watt
and then demultiplexed to be compatible with the

transducer.
CDC CYBER 176 computer system.

I1. The steady-state local linear heat genera-
tion rate is measured by self-powered The CDC CYBER 176 computer system is used
neutron detectors and is also determined to further reduce the data. Calibration factors are
from neutron flux measurements taken first applied to produce data plots in engineering
with trasersing in-core probes. The two units so that engineering specialists can examine
types of instruments are described below. each channel for discrepancies or unexpected
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events. Where possible, instrument channel out. Transducer location (inches from bottom of fuel
puts and computed variables are compared with rod)
previous experiments, corresponding parameter Fuel assembly row
channels, and calculated quantities. Instruments Fuel assembly column
are labeled as " Qualified" if the measurement Fuel assembly number

|comparisons are determined to be within the Trrnsducer type -
,

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

The fuel plenum temperature and pressureMost transducers were calibrated under
. . . measurement identification numbers do notlaboratory conditions prior to installation in the

LOFT system. Verification of calibration con- include the height above the bottom of the fuel,

rod *stants is accomplished by special tests performed
during heatup and by analysis of initial conditions
data. In addition, postexperiment checks are per- Figures B-3 and B-4 show isometric views of the

major system components with instrument loca-formed to pinpoint questionable data and t
verify data consistency. Appendix C discusses the tions indicated. Figures B-5 through B-16 give

techniques used to perform data consistency more specific locations for instruments located on

checks. individual components. Reference B-3 may be
consulted if additional details of instrument
design and locations are desired.

Figure B-2 shows a piping schematic indicating
instrument locations. Table B-1 gives the Table B-2 lists instruments that were available
nomenclature for LOFT experimental and process for use in LOFT Experiment L2-5. Included are
instrumentation. Both types of instrumentation the instrument location, range, recording fre-
are included in this report. Thermocouples and quency, initial condition uncertainty, and uncer-
neutron flux detectors located in the nuclear core tainty at specific readings. The " Comments"
have special identification. M ost of these column contains information relative to the
transducers have been given identification usability of the data. No entry under the "Com-
numbers which identify the type of transducer and ments" column means that the instrument was
the location within the core as follows: recorded, but the data were not reviewed or

presented.

|

. -
'
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TABLE E-1. NOMENCLATURE FOR LOFT INSTRUMENTATION

Designations for the Different Types of Experimental Instruments
AE Accelerometer
DE Gamma densitometer
DIE Displacement element
FE Coolant flow element
LE Coolant level element j
ME Momentum flux detector
NE Neutron detector
PCP Primary coolant pump
PdE Differential pressure element
PE Pressure element
RPE Pump speed element
TC,TE,1F,TM, Temperature element
TP
UDE Ultrasonic densitometer

Designations for the Different Experimental Systems, Except the Core

BL Broken loop
LP Lower plenum
PC Primary coolant intact loop
PC-S Spool piece in pressure relief line
RV Reactor vessel
SG Steam generator
SGS Steam generator secondary
IST Downcomer Stalk 1
2ST Downcomer Stalk 2
SV Sulpression tank
UP Upper plenum

Designations for the Different Types of Process Instruments

CV Control valve
FE Flow element
FT Flow t ransmitter

LD Density-compensated liquid level element
LIT Level-indicating transmitter (not density compensated)
LT Liquid level t ransmit ter (not density compensated)
PdT Differential pressure transmitter
PT Absolute pressure t ransmitter
RE Radiation element
TE Temperature element
TT Temperature transmitter

Designations for the Different Systems Associated with Process Instruments

P004 Secondary coolant system
P120 Emergency core cooling system
P128 Primary coolant addition and control system and

high pressure injection system
P138 Broken loop and pressure suppression system
P139 Intact loop

P141 Primary component cooling system
1-77,T-87 Power range
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TABLE B-2. (continued) |
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OfM511T
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3 10 Ma -- -- - Failed.DF.-PC-001A letact leer below stesa O to 1.0 Mg/m
,

y<nerates (SG) at DTT,

',
flange. Pese A is
14* 21 esa free Beam B.

De-TC-003B latact loop belem FC *t O to1.0 Male' 10 M r - - -- failed.
3
^

D11 flacre. Beam a
is tercuph c enterlined

of pire 45* f rom
vertical.

pi F.t. ASKf_NPLY

D1 SFl>( E MI NT

&
@ Asseep 5

d
DIE-5Cl3-01 Vuel rod at Row C. 110 se 10 N 0.M me 0 em 0.3 om Qwalified. mesmitade

Coluec 13 of Fuel 5 em 0.32 == mecertain.
Assembly 5. 10 son 0. M em

Dit-5H03-01 twel rod at m m. H . 110 se 10 Nr 0.35 em 0 eum 0.3 um Qualifsed, eagnitude

reluen 3 of Fuel 5 em 0.37 == encertain.

Assembly S. 10 em 0.% ese

DIt-Sill-01 Fuel rod at pow l. 110 ese 10 ms 0.35 == 0 em 0.3 sun O alified. eagnitude

d colum '* ef Fuel 5 sue 0.32 ese necevrain,

10 em 0. % e==Asse - ,.q

plE-5t'r-001 A meer of fuel 112.7 mm 10 m -- O em 0.3 me failed.
,

j Am 5. 6.35 em 0. 3 3 em
12. 7 == 0.3e em

PI f - St'P-002 At tcp center of Fuel 15 7.7 em 10 N 0. 32 == 0 ee 0.3 em Qualified, e.g it de

6.35 em 0. 33 se encertain.,

; Assembly 5.
';.7 em o.39 em
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TABLE B-2. (continued)'

Initial Af ter E mperiment Initiatien

Variable, . Cenditien
###' '"8

Systes, and measurement t'ac e rt a i nt y I?ncet t o iet y i
'

betector l oc a t ion teete frequency * (t) teading (t) Camacete
,

L

FLUID %ELOCITY
(c on t i nued )

i
Beactor Tessel
trentipwed)

I e/o 0.23 m/ s Failed.! FE-5LP-002 temer end bon of 0.4 to 10.6 m/s 10 N a -

twel Asse.bly 5. 5 m/ s 0.35 m/ s
4

10 m/s 0.50 m/s
,

1 IE-5tF-001 Aheve upper end ben of 0.4 t o 10.6 m/s 10 me 0.25 I m/s 0.2 3 m/ s Qualified, flew direction i
Fuel Asseebly 5. 5 m/ s 0. 35 m/ s not ind ic a t ed .

'

10 m/ s 0.50 m/ s*

Fl(W P' ATE

Slowdewn Sug-
pressies Tank e

' Spray system
ta
?> - -- 0.17 L/s failed,
oc ft-Fl39-138 plowdrwn surpression 0 t o 6 L/ o 10 Ps

tach (BST) erray tiew
rate in t he 1.79-L/s
he ade r . t

0.33 L/o Qualified. no instrament *

FE-F138-139 B5T erray flew rate O to 25 L/o 10 ps 0.33 L/o --
;

! from puep dischasse. for direct compartene. [

1

ft-F138-l&O PST opsay flow rate in O te 20 L/o 10 pr 0.25 L/o -- 0.25 Lie
13.*-L/ o hender.

1

FF-T138-153 BST stray flew rate in 0 to 10 t / s 10 ps -- -- 0.33 t/s Failed.

spray peer recirculation
line.

J

sec ond e r.
E_E_23 3Nii~$ y s t e m

,

FT-ro06-012 Inlet t e air-cceled 0 to 60 kg/s 10 He 1.1 6s/s -- 1.1 6p/e .

,

conderser inlet header.

FT-r004-012A Inlet to air-cooled 0 to4 ts/e 10 re c.20 6s/e -- 0.20 br/o
condenser inlet headet. ,

1

1
a

4 .
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TABLE B-2. (continued)-

i
i

Initial After Enreriment laitiationj ConditionVariable, pecordiegi

System, an1 Me s seir ement Uncertsiety Uncertainty
,

Detector location pante Frequency _ (t) pending,_ (t) Comments

4

FIDW BATE
( cont inued )

L

Emergency Core
;

[coling System i
7

(continued)

F1-Pl20-072 f.ow pressure injection 0 to 25 L/s 10 Hs 0.37 L/s -- 0.37 L/s
eyetem (LPIS) Pump B
discharge.

FT-F120-085 I PIS Pump A discharge. O to 25 L/s to Ha 0.37 L/s -- 0.37 L/s Qualified, encert for
spurious spikes.

FT-Pl28-085 High pressure injection 0 to 2 L/a 10 He 0.014 L/s -- 0.014 L/s
system (HPIS) Pump B
d i sc ha r ge .

,

FT-Pl28-104 HPIS Pump A discharge. O t o 2 L/ n 10 Ha 0.014 L/s -- 0.014 L/s Qualified.

N
CD Intact Loop

;

FT-P139-27-1 Intact loop hot les 0 to 630 hp/s to Hs 4.6 ba/s -- 4.6 kg/s

venturi flowmeter
(right side facing SC).

F1-P139-27-2 Intact loop hot ter o to 630 hp/s to H 4.6 ng/s -- 4.6 br/s Qualified, initial
condit sons only.wenturi flowmeter

(bottom of pipe).

I' FT-Pl39-27-3 Intact loop hot ten 0 to 630 kg/s 10 Hs -- -- 4.6 kg/s Failed.

venturi flowmeter

j (left side facing SC).

Primary Ca'n-

gonent Cooling
21'L**

FT-P141-022 Primary component 0 to 22 L/s to He 0.16 L/s -- 0.16 L/s
cooling system.

LIQUID IFVEl.

Intact Loop

- -- 0.06 m Failed.
L D-P139-006 Pressuriser liquid level o t o 1. 8 m to H

on southeast side.

i

_ --. ._ ---
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TABLE B-2. (continued)

Initial Af ter Emperisent Initiation

C ndit ion

Variable'd
P. ding

Measurement Uncertalety Unce r t aint y
System, an
Detector Incation Racge Frequency" (t) Beading (t)

,,

Comment s

ht !'IB O N
O F it LT IDN

9 eat, tor Vessel
,

h
NF-? HUB-26 Neut ron det ec t or in O to 52.5 bW/m 10 H 2.0 kW/m 5 kW/m 0.44 kW/s Qualified. maani'ude

Fuel Asseebly 2. ( l oc a l ) 25 kW/m 2.4 kW/m unc e r t ain.
52.5 nW/m 5.0 nW/m

7:E -4 HOR - 2 6 Neutron detector in 0 to 52.5 kW/m to 11: 1.7 bW/m 5 kW/m 0.48 kW/m Qualified, magnitude
Fuel Asscebly 4. (local) 25 kW/m 2.4 bW/m uncertain.

52.5 kW/m 5.0 kW/m

NP-5Do#-il Mentron detector in 0 to 52.5 bW/m 10 H s 3.1 kW/m 5 bw/m 0.48bW/m Qualified, magnitude

Fuel Assembly 5. ( loc al) 25 bW/m 2.4 kW/m uncentein.
52.5 kW/m 5.0 kW/m

hE-SDeh-27 neutron detector in o to 57.5 kW/m 10 Hs 3.7 kW/m 5 bw/m 0.48 kW/m Qualified, magnitude

Fuel Assembly 5. ( l oc al ) 25 kW/m 2.4 bW/m uncertain.

u"#
52.5 kW/m 5.0 kW/m

u

NE-5D08-44 Neutron detector in 0 to 52.5 kW/m 10 He 2.5 kW/m 5 kW/m 0.48 kW/m Qualified, magnitude

Fuel Asocably 5. Elecal) 25 kW/m 2.4 kW/m uncertain.
52.5 kW/m 5.0 bW/m

NE-5DOA-63 Neutron detector in O to 52.5 kW/m 10 He 0.7 kW/m 5 kW/m 0.48 kW/m Qualified, magnitude

it.el Assembly 5. (local) 25 kW/m 2.4 bW/m uncertain.
52.5 bw/o 5.0 kW/m

hE-6H08-26 heutron detector in 0 to 52.5 kW/m to Hs 2.3 kW/m 5 kW/m 0.48 kW/m Qualified, masnitude

Fuel Aegeably 6. (local) 25 kW/m 2.4 bW/m uncertain.

52.5 kW/m 5.0 kW/m

EIEt193rAL

I R F QUt NCY

Intact loop

FCP-l-F Fr imary coolant pump 0 en 75 He 10 Hz 0.75 H -- 0.75 N I Qualif ied, f or init ial

conditions only.
( PCP) 1.

FCP-2-F PtP-2. O to 75 Hs 10 Ha 0.75 H -- 0.75 Hs Qualified, f er init ial
condit ions caly.
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TABLE B-2. (continued)

Initial A f t e r E m pe r imen t initiation
. C ond i t ionVariable, '' '*8

System, and Neasurecent Unc e r t ain t y Uncertainty

Detector Loc a t ion penge frequency" (t) pending_, (t) Comments

l'R F S St'9 P

(continued)

Reactor Vessel
icontinued[~~~

0 Pra 0.21 ppa )
PF-5JO9-P Plenum of fuel rnd 0.R t o 17.2 Pra 10 Hs -

10 ppa 0.24 MPs |
at saw J, Coluen 9

17 Pra 0.27 MPaof Fuel Assently 5.

! I E - 5t.0 7- P Plenum of fuel red 0.8 to 17.2 MPs 10 H e -- 0 MPa 0.25 MPa
10 NPa 0.24 ppa

| st pow 1. Colume 7
17 MPs 0.27 MPa

f
of Fuel Assembly 5.

|
PE - 51.09- P Plenum cf fuel red 0.8 t o 17.2 MPs to Mr -- O ppa 0.21 ppa

10 MPs 0.24 ppa
at Brw L. Column 9 17 Pra 0.27 MPaof f uel Assembly 5.

Pt-5M09-P Plenum of fuel red 0.8 to 17.2 NPa 10 Hz -- 0 ppa 0.21 MPa
10 MPa 0.24 ppa

at Row M, Column 9[f 17 MPa 0.27 MPa
La of Fnel Asse-fly 5.

becondary
Lenlant Sy,s t e m

PT-P004-010A In 10-in. line frem SC. 0.1 t o 8.3 MPs 10 Hz 0.08 NPa -- 0.08 MPs Qualified.

PT-FDO4-022 Condensate receiver 0.1 to 2.8 MPa 10 He 0.03 ppa 0.03 MPa Qualified, escePt for
spurious epitee.upstream from inlet to

air-cooled condenser
header.

PT-P004-014 Downstream frem main 0.1 to 10.3 MPa 10 He 0.10 MPs -- 0.10 Mrs Qualified.
feedvater pump.

PI-P004-085 t*pstream from inlet to D.1 to 2.8 Pra 10 Hs 0.03 NPa -- 0.0) NPa Qualified.
air-cooled condenser
header.

Emer gency Core
toolser, System

PT-Pl20-029 Accumulater B. 0.1 to 7.0 NPa 10 He 0.05 ppa -- 0.05 Pra Qualified.

F1-F I 20-04 3 Accumulator A. O.1 t o 7.0 fps 10 Nr 0.05 NPa -- 0.05 MPs Qualified, except for
spurious spi 6es.

PT-P 120-06 l FCC injection. 0.5 to 21 Pfa 10 He 0.15 MPa -- 0.15 MPa Qualified.

l

L
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TABLE B-2. (continued)

Initial Af ter Esperiment Initiation

Variable' CenditionBecording
System, and Nessusement Unc e t t e int y Uncertainty
fvterter Location Range Trequency" (t) Readicg (t) Comments

PE E 5 51'R F

(centinued)

Intect Loog
{ continued)

P1- Pl 39-On4 Intact loop hat leg at 0.1 to 21 MPa 10 Ha 0.15 MPa -- 0.15 MPa Ovalified, encert for
venturi en right side spurious spikes, response
when loeb ing toward SG. limited during subcooled

blowdown.

PT- P 139- 041 Containment. O to 200 MPa 10 H z 1.4 bra -- 1.4 tra Qualified.

r1-Pl19-05-3 Pressurirer, 1.88 m above 0.1 to 17.2 NPa 10 p a 0.12 MPs -- 0.12 MPs Qualified.
bottom (vapor space).

FFACTIVITY

tJ
~Reac tor Vessel

m
-4 RE-TkN-86-5 Transient reactivity 10.145 Pho 10 Ha 0.01 phe -- 0.01 the

meter in shield tenb.

RF 1RM-P6-6 Transient reactivity 10.145 sho 10 Ha 0.01 Rho -- 0.01 Bho
meter in shield tanb.

14%FR

Reactor Vessel

SF-T-77-IA2 Power range. Channel A 0 to 62.5 MW 10 m 2.0 MW -- 2.0 MW Qualified.
level.

R E-T- ? ?-2 A2 Power rense, channel B o to 62.5 MW 10 Hz 2.0 MW -- 2.0 MW Qualified.
level.

PF.-T-77-3A2 Power range. Channel C 0 t o 62.5 MW 10 H 2.0 MW -- 2.0 MW Qualified,

level.

RE-T-87-4A7 Power range Channel D 0 t o 1251 powe r 10 H 4t power -- et poser Qualified.
level.
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TABLE B-2. (continued)

Initial A f ter Esper imect Imatistion
Variable, cocait[o,

# # ""System. a nd Hessurement t'ncer t a i ct y L'oce rt e i et y
___getector location Earge Frequency, (t) Readieg (t) Conment s

1tMFFEAft9E
(ctmtenued)

?ntact Loep
Tinctinucal

(F-IT-010 Next to top of Ft c 255 to 590 E 10 H 4.3 E 400 E 3.8 E Qualified, pessible
Babe 2. 500 E 4.0 E het wall effects.

550 E 4.2 E
600 E 4.7 E

1E-PC-Oll Top of 100 Eake 2. 255 to 590 E 10 H 4.3 E 400 E 3.8 E Qualified, possible
500 E 4.0 E het wall effects.
550 E 4.2 E
600 E 4.7 E

O Secondary
- gol a.c t Syst+=

1E-FnO4-054 Condensate receiver. 250 to 500 E 10 H 6.3 E 250 E 6.0 E Qualified.
350 E 6.1 E
500 E 6. 3 E

foergency Core
toolang System _

TF-Pl20-0Cl PhST. 2 50 t o 3 70 E 10 ps 6.0 E 250 E 6.0 K Qualified, encert for
370 E 6.1 E spurioca spibes.

TE-Pl20-027 Accumulator B. 250 to 370 E 10 H 6.0 * 2 50 E 6.0 E Qualified.
370 E 6.1 E

1E-FI20-041 Accumulator A. 250 to 370 E 10 H 6.0 E 250 E 6.0 E Qualified.
370 E 6.1 E

>

TE-P120-102 IFIS Heat EschacBer 8 255 to 480 E 10 Hz 4.4 E -- 4.4 E Qualified,
outlet.
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TABLE B-2. (continued)

Initial Af ter Emperiment Initiation
Variable' Condition

R rd mSystem, and Measurement l'nc e rt a int y t*ncer t a int y,
Detector Location Range Frequenc L (t) Reading (t) Ces=ects

T f.MI E R All'R E

(centinued)
i
-

Intact Lee 4
Icontinued_s

1?-P139-020 Pressuriser liquid 2P0 to 640 K 10 Hz 6.4 K 450 F 6.2 K Qualified, het wall
volume, 0.36 m above 550 g 6.3 K effects and limited
heater rods, 650 K 6.4 E time response.

TE-r139-20-1 Pressuriser liquid 280 to 640 K 10 Its 6.4 R 450 K 6.2 F Qualified, hot wall
volume. 550 K 6.3 K effects and limited

650 E 6.4 F time reopens *.

TE-rI393 R-2 Intact locy cnid leg. 5J0 to 620 K 10 Um 1.6 K -- 1.6 K
*

1 E- Pl 39-029 ' Int =c' icep .nId 13 280 to 620 K 10 Hs 1.6 K -- 1.6 E9 ,

'f y .

% . 10 tes 1. 7 E -- 1. 7 E tJualified, initialt
_

-

'N T'E-PJ 1o- 3 2- 1 Intact loop he't leg. - 280 liz 62D Y ! iy ( renditions only.*
,

L+* F r ima r y t om- *

ponent t.noling
, gstem'

e~ s

1E-Flal-004 Downstream free primary 275 to 350 E 10 H z 0.3 E -- 0.3 E
component cooling '

system heat enchanter.

T E-P141-095 t'pstream from primary 275 to 350 K 10 H z 0.3 K -- 0.3 R
component conting g , ,

\system heat enchanger.
,.3 ig- '
\ e N % s

_

Intact Leop

4

,

?
) '

. )
?TE-sc-001 Intact lo,p 255 to 980 K 10 Hz 4.2 E 400 E 3.3 K Qualified, possinle hetg

* A Ss. inig pl m.m. ( %00 K 3.6 E wall effects after 40 l;'
i

. 600 K 4. 3 E /,
,

1000 K 6. 8 K '

! 1E-SG-DOLA Intact $1cp 2%S to #FO E 10 Ha 4.2 E ' 400 E 3.3 K Qualified, possible bot

| SG inlet plenna. g M * 500 k 3.6 K wall ef f ect s af ter 40 s.% ,

l - % h 600 10 4.3 F
.

*

| '\ N, ' , 1000 v e.a a g -

.

'

( %

$ - T
i

,

g;<

- .,1*

* w. i
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TABLE B-2. (continued)

Initial efter Esper13 cat Initiation

Varleble. Condit ion
'

##*' '8
Syster, a nd Measurement Uncertainty .Uncert oiet y -
Detector Lncatien Range frequency * ft) Seading_ ft) Comment s

1EPPERATURE
(continued)

Intact 1.oo p
[7hntinued)

TF-SG-002 Intact loop 255 to 980 K 10 H 4.0 r 400 K 3.3 K Qualified. possible het

SG nutlet plenum. 500 K 3.6 K well effects after lo e.
600 K 4.3 K

1000 K 6.8 K

1E-SC-007A Intact l oo p 255 to 980 K 10 m: 4.0 K 400 K 3.3 K Oualified. possible hot

SC nutlet plenum. 500 K 3.6 K wall effects after 18 s.
600 K 4.3 K

1000 K 6.8 K

SecondarytJ tocfant System
-

-a.4

TE-SC-003 SC secondary side down- 255 to 590 K 10 Hz 4.2 K 400 K 3.8 K Qualified,

c ome r . 0. 2 5 m above t op 500 K 4.0 K

of tube sheet. 550 K 4.2 K
600 K 4.7 K

1E-SC-004 SC secondary side down- 255 to 590 K 10 Hs -- 400 K 3.8 K Failed.

c ome r . 2.12 m a bove top 500 K 4.0 K

of tube sheet. 550 K 4.2 K
600 K 4.7 K

TE-SG-DOS SL secondary side down- 255 to 590 K 10 Hr 4.2 K 400 K 3.8 K Qualified.
comer. 2.92 m above top 500 K 4.0 K

of tube sheet. 550 K 4.2 K
600 K 4.7 K

Blowdown Sup-

pression System

TE-SV-001 BST, 0.3 m north of 255 to 480 K 10 Hs 3.0 K -- 3.0 K Qualified.
Downcomer 1. 0.53 e cast
of t ank centerline.
2.72 m from tank bottna.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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TABLE B-2. (continued)

Initial Af ter Fwreriment Initiation
variable'd

Cond i t ianPee rdiegSystem, an Measurement tinc e r t a int y Uncertainty
tie t ec t or Iocation Range Frequency, (t) Reading (t) Comments

T EMFF R All'F E

( c oc t i nued )

Blewdnwn Sug-,
gression Syst{m_
(continuedi _

1E-SV-002 BST, 0.3 m north of 255 to 480 K 10 Hs 3.0 K -- 3.0 K Qualified.
Dc.nc ome r 1, 0.5 3 m ea s t
of t ant centerline,
2. 36 m f rom t ank bottna,

1E-SV-001 PST, 0.3 m north of 255 to 480 F 10 Hs 3.0 K -- 3.0 K Qualified.Downcomer 1, 0.53 m east
of t ank centerline,
I.90 m frne tank bottom.

t4
-J 1E-SV-004 BS1, 0.3 m enrth of 255 to 480 K 10 Hs 3.0 K -- 3.0 K Qualified.'^

Downc eme r I , 0. 5 3 m e = = t
o f t arik centerline,

1.45 e from tank bottom.

TE-SV-006 RST, 0.3 e north of 255 to 480 K 10 H 3.0 K -- 3.0 K Qualified.
Imwncomer 1, 0.53 m east

cf tank centerline.
0.37 m f rom t ank bot t om.

.

TF.-SV-007 BST, 0.3 e north of 255 to 480 K 10 Hs 3.0 K -- 3.0 K Qualified.
Downcomer 3, 0.53 = east
of tank centerline,
2. 72 m f rom t ank bot tom.

1E-SV-008 BST, 0.3 e north of 255 to 480 K 10 Hs 3.0 K -- 3.0 K Qualified.
Downtomer 3, 0.53 m east
of tank centerline,
2.36 m from tank bottom.

TF.-SV-009 BST, 0.3 e cor th of 255 to 480 K 10 Ha 3.0 K -- 3.0 K Qualified.
Downcomer 3. 0.53 m east
of tank centerline,
l.90 m from tank bottom.



TABLE B-2. (cotatinued)

Initial Af ter Emperiment leitiatien

v a r i al: t e , Condition,, , ,g,
System, a nd Measurement Uncertainty l'nc e r t a i n t y

,

Detector 1,ocation Range Frequency (t) seedies (t) romments

TEFFe R ATl'R E

(continued)

Blowdown Sug-,
pression $yeren
(contanned)

tr-sv-010 PSI. 0.3 m north cf 755 to 480 E 10 Rs 3.0 E -- 3.0 E Qualified.
Downc ome r 3, 0. 5 3 m e a s t
o f t anh eccterline,

1.45 m from tank bottom.

1E-SV-Oll PST, 0.3 m north of 255 to 480 K to Ha 3.0 E -- 3.0 K Qualified.
Downt ome r 3. 0. 51 m e a s t
o f t ank centerl e ne.
0.99 m f rom tank bot tom.

1E-SV-012 PST, 0.3 m north of 255 to 480 E 10 H s 3.0 E -- 3.0 E Feiled.
Downcomer 3, 0.53 m east

U$ of tank centerline,

Ch 0.37 m frem tarik bottom.

T F.-T05 5- 002 Centainment. 255 to 400 E 10 He 0.4 E -- 0.4 E Qualified.

Reactor Vessel

TE-1All-030 ClaJding en Fuel 420 to 1530 E 10 He 5.7 E 450 E 4.0 K Qustified.
Assembly 1. Bow A, 600 E 5.6 E
Column 11, 0.76 m above 900 E 10.0 E
bot t om of fuel rod. 1500 E 19.4 E

TE-IR10-037 CladdinE on Fuel 420 to 1530 E 10 11: 5.7 E 450 E 4.0 K Qualified.
Assembly 1, Row B, 600 E 3.6 E
column 10. 0.94 m above 900 E 10.0 E
bottom of fuel rod. 1500 E 19.4 W

1E-lBit-028 Cladding en f uel 420 to 1530 E 10 H 5.7 K 450 E 4.0 E Qualified.
Assembly 1, Row B, 600 E 5.6 k
column 11, at 0.71 m 900 E 10.0 K
above bot t om of f uel rod. 1500 E 19.4 E

1 F. - 1811 -0 32 Cladding on Fuel 420 to 1510 E 10 Hr 5.7 E 450 E 4.0 E Qualified.
Assembly 1, Row B, 600 E 5.6 E
Column 11, at 0.81 m 900 E 10.0 E
st ove bot t om of f uel red. 1500 K 19.4 E

_ _ _ . _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _
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TABLE B-2. (continued)

leitial Af ter Tuperiment Initiation

Ceniitioc
*

Variable, , g

System. med Neasurement Uncertainty Oncertainty
,

I'etector l oc a t ion,_ Range Freguency (t) Reading it) Comment e

7 t PI' ERA 10DE
(centinued)

Regrtor Vessel

(continued)

1E-1812-U76 CladdinE on ruel 420 to 1530 E 10 H e 5.7 E 450 E 4.0 K Qualified.
600 E 5.6 EAsseebly 1, Row R,
900 K 10.0 KColumn 12, 0.66 m above

bottom of fuel 304 1500 K 19.4 E

1 E -lC ll-021 Clsading on Fuel 420 to 1530 E 10 H s 5.6 E 450 K 4.0 E Qualified.
600 K 5.6 EAssembly 1, Eow C,
900 E 10.0 EColumn 11, 0.53 m above

bottom of fuel red. 1500 E 19.4 E

TE-lCll-0?' Claddirr en Fuel 420 to 1530 E 10 H e 5.7 E 450 E 4.0 E qualified.

Assembly 1. Ecw C, 600 E 5.6 K
Column 11, 0.99 m above 900 E 10.0 E

1500 E 19.4 Ebettom of fuel rnd,
ts
4

T E -I t 0 7-015 Cladding en Fuel 420 to 1530 E 10 H 5.4 E 450 E 4.0 K Qualified.-J

600 E 5.6 EAssembly 1, Eow F,
900 E 10.0 KColumn 7, 0.38 m above

1500 E 19.4 Ebottom of fuel rod.

1F-IF07-0?! Cladding on Fuel 420 te 1530 E 10 H 5.5 E 450 E 4.0 K Qualified.
600 E 5.6 EAssembly 1, Ecw F,
900 E 10.0 EColumn 7. 0.53 e above

bo t t om o f f ue l r od . 1500 E 19.4 E

TE-lf07-026 CladdinE en Fuel 420 to 1530 E 10 H 5.5 E 450 E 4.0 K Qualified.
600 E 5.6 EAsseshly 1. Enw F,
900 E 10.0 EColumn 7, 0.66 m above

Fortes of fuel rei. 1500 E 19.4 E

1F-1Fn?-030 Cladding ce, Fuel 420 to 1530 E 10 He 5.6 E 450 K 4.0 K Quelified.
400 E 5.6 EAssembly 1, Row F,
900 K 10.0 EColumn 7, 0.76 m above

1500 E 19.4 Ebottom of fuel rod.

1 E - I I.r- 001 Fuel Assembly I t rwe r 310 to 980 E 10 HP 4.0 E 400 K 3.3 E Qualified.
500 E 3.6 Eend bon.
600 E 4.3 E

1000 E 6.8 E

L_____
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TABLE B-2. (continued)

Initial Af ter Emperiment initiation

Variable * "DecordingSystem. and Measurement Uncertainty Uncertainty
betector Location Rante Frequene,g[ (t) Reading (t) Comments

1FMffRATI$E
(continued)

Reactor Vessel
Ic^on t i nued )

TE-IST-008 Downecaer Stalk I, 255 to 980 K 10 Ha 4.0 K 400 K 3.3 K Qualified.
0.74 m from RV bottom. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

1E-IST-009 Downcomer Stelk 1, 255 to 980 K 10 Hs 4.0 K 400 K 3.3 K Qualified.
0.64 m from RV bottom. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

TF-IST-0IO Downcomer Stalk I, 255 to 980 K 10 H 4.0 K 400 K 3.3 K Qualified.
0.54 m from pv bottom. 500 K 3.6 K

600 K 4.3 K
b$ 1000 K 6.8 K
c

TF-IST-Oll Downc ome r S t a l k 1, 255 to 980 K 10 Hz 4.0 F 400 K 3.3 K Qualified.
0.44 m from RV bottom. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

TK-IST-012 Downcomer Stalk I, 755 to 980 K 10 Hz 4.0 M 400 K 3.3 K Qualified.
0.34 m from av bottom. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

TF-IST-013 Downcomer Stalk I, 255 to 980 K 10 H 4.0 K 400 K 3.3 K Qualified.
0.24 m from RV bottee. 500 K 1.6 K

600 K 4.3 K
1000 K 6.8 K

TE-IST-014 Downcomer Stalk 1, 255 to 9R0 K 10 Hz 4.0 K 400 K 3.3 K Qualified.
1.17 m from RV bettem 500 V 3.6 K
(inside of DTT). 600 K 4.3 K

1000 K 6.8 K

1E-IST-Ol5 Downenmer Stalk I. 255 to 980 K 10 H z 4.0 K 400 K 3.3 K ovalified.
I e from RV bottam 500 K 3.6 K
(inside of DTT). 600 K 4.3 K

1000 K 6.8 K

_ _ _ _ _ _ _



TABLE B-2. (continued)

Initial Af ter Esperiment Initiation
Variable * Condition

RecordimESystem. and Measurement Uncertainty Uncertainty
De t ec t o r Location Barre Frequency, (t) Reading (t) Cnmmente

TEMPERATURE
(continued)

Ecacter Vessel
(c ont icued )

1 F- l l'P- D01 Fuel Assembly I upper 310 to 980 E 10 Ha 4.3 E 4 D0 E 3.3 E Qualified.
end bem. 500 K 1.6 K

600 K 4.3 K
1000 E 6.8 E

1F-lUP-002 Fuel Asseebly I upper 310 to 9A0 K 10 H 4.3 E 4 00 E 3.3 K Qualified.
end bon. 500 E 3.6 K

600 K 4.3 K
1D00 K 6.8 E

TE-lUP-004 Fuel Assembly I support 310 to 980 E 10 He 4.2 E 400 E 3.3 K Qualified.
column abose Rv nourie. 500 E 3.6 E

600 K 4.3 K
$$ 1000 E 6.8 K
O

1E-10P-005 PTT FF-IL*P-1 abawe Fuel 310 to 980 K 10 H 4.2 E 400 e 3.3 E Qualified.
Assembly I. 500 E 3.6 E

600 E 4.3 K
1000 K 6.8 K

1F-lUP-006 Fuel Assembly I support 310 t o 980 E 10 H 4.2 E 400 K 3.3 K Qualified.
c olu mn . 500 K 3.6 E

600 K 4.3 E
1000 K 6.8 E

1E-lUP-007 Fnel Assembly I support 310 to 080 K ?O He 4.3 K 400 K 3.3 K Qualified.
column. 500 K 3.6 E

600 E 4.1 E
1000 E 6.8 E

it-2E08-Olt Cladding on Fuel 420 to 1530 K to Mr 5.5 E 450 E 4.0 K Qualified.
Assembly 2. Rcw E. 600 K 5.6 E
Colorn 8 at 0.28 m above 900 K 10.0 K
bot t om of f uel rod. 1500 E 10.4 E

1E-2F08-030 CladdinE cn Fuel 420 to 1530 E 10 Hz 5.7 E 450 E 4.0 E Qustified.
Assembly 2. Row F. 600 E 5.6 K
Column 8 at 0.76 m above 900 K 10.0 E
battee of fuel r od . 1%00 E 19.4 E

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



__ . _ _ _ - _ _

TABLE B-2. (continued)

Initial Af ter Fnperiment Initiation
Variable. . Condition

'*# ' " ' "System, and Measurement l'nc e r t a int y Uncertainty
twtector l oc a t ion Range Frequency" (t) Reading (t) Comments

if MPFRAlt:RE
(continued)

Reactor Vessel

Icontinue f '
1E-2E0A-045 Cladding on fuel 420 to 1530 K 10 H e 5.7 K 450 K 4.0 K Qualified.

Assembly 2, Row E. 600 K 5.6 K
Column 8 at 1.14 m abeve 900 K 10.0 K
luttom of fuel red. 1500 K 19.4 K

TE-2707-015 Cladding on Fuel 420 to 1530 K to He 5.5 K 4 50 K 4.0 K Qualified.
Assembly 2. Row F, 600 K 5.6 K
Column 7 at 0.38 m above 900 K 10.0 K
bottom of fuel rod. 1500 K 19.4 K

1E-2F01-037 Cladding on Fuel 420 to 1530 K 10 it s 5.6 K 450 K 4.0 K Qualified.
Assembly 2, Row F, 600 K 5.6 K
Column 7 at 0.94 e above 900 K 10.0 K

tJ bottom of fuel rod. 1500 K 19.4 K
30
-

1E-2F08-028 Cladding on Fuel 420 to 1530 K 10 H 5.6 K 450 K 4.0 K Qualified.
Assembly 2, Rnw F, 600 K 5.6 K
Column 8 at 0.71 m above 900 K 10.0 K
bottom of fuel rod. 1500 K 19.4 K

TE-2F08-032 Cladding on Fuel 420 to 1530 K 10 H 5.7 K 450 K 4.0 K Qualified.
Assembly 2 Row F, 600 K 5.6 K
Column 8 at 0.81 m a bove 900 K 10.0 K
bottom of fuel red. 1500 K 19.4 K

TF-2F09-026 Cladding on Fuel 420 to 1530 K to H 5.6 K 450 K 4.0 K Qualified.
Assembly 2, Row F, 600 K 5.6 K
Column 9 at 0.66 e above 900 K 10.0 K
bottom of fuel rod. 1500 K 19.4 K

1F-2709-ful Claddicg on Fuel 420 to 1530 K 10 H 5.7 K 450 K 4.0 K Qualified.
Assembly 2. Row F, 600 K 5.6 K
Column 9 at 1.04 m above 900 K 10.0 K
bottom of fuel red. 1500 K 19.4 K

TE-2002-030 Clodding on Fuel 420 to 1510 K 10 Hs 5.5 K 450 K 4.0 K qualified.
Assembly 2, Row C, 600 K 5.6 K
Column 2 at 0.76 m above 900 K 10.0 K
bot t om of f ue l r od . 1500 K 19.4 K
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TABLE B-2. (continued)

Initial After Emperiment fritiation
Variable, **Recordint f**Sygten. and Measurement tincertainty L'nce r t a int y
Detector incation Range Frequency * (t) Readirg__ (il Comments

TFPTFR4 TORE

(coctinued)

Reactor Vessel

Et inoep

it-2F02-032 Cladding on Fuel 420 to 1530 E 10 m 5.5 E 450 E 4.0 E Qualified.
Assembly 2, Row H, 600 E 5.6 E
Column 2 at 0.81 e above 900 E 10.0 E
bott<e of fuel rod. 1500 K 19.4 K

T F -2H0 3-026 Cladding on Fuel 420 to 1510 E 10 H 5.5 E 450 E 4.0 E Qualified.
Assembly 2, Row H, 600 E 5.6 E
Column 3 at 0.66 m above 900 E 10.0 E
bottom of fuel rod. 1500 E 19.4 E

TF-7HU8-039 Cuide tube for Fuel 420 to 1530 E 10 R 5.4 E 450 E 4.0 E Qualifica.
Assembly 2, Scw H, 600 E 5.6 E
Column R at 0.99 m above 900 E 10.0 E

b$ hottom of ruide tube, 1500 E 19.4 E
w

1E-2H13-021 Cladding on Fuel 420 to 1530 E 10 H 5.6 E 450 E 4.0 E Qualified.
Assembly 2, Rcw H, 600 E 5.6 E
Column 13 at 0.53 m 900 E 10.0 K
above bottom of fuel 1500 E 19.4 K
red.

TF.-2Hil-049 Cladding on Fuel 420 to 1530 E 10 H 5.8 E 450 E 4.0 E Qualified.
Assembly 2 Row H. 600 E 5.6 E
Column 13 at 1.24 m above 900 E 10.0 E
bot t om of fuel rod. 1500 E 19.4 E

TE-2H14-028 Cladding en Fuel 420 to 1530 E 10 H z 5. 7 E 450 E 4.0 E Qualified.
Assembly 2, Row H, 600 E 5.6 E
Column 14 at 0.71 e above 900 E 10.0 E
bottom of fuel rod. 1500 E 19.4 E

1E-7Hl4-032 Cladding on Fuel 420 to 1530 E 10 H 5.R E 450 K 4.0 E Qualified.
Assembly 2 Row H, 600 E 5.6 E
Column 14 at 0.81 m above 900 E 10.0 E
bot t om o f f ue l r od . 1500 E 19.4 E

TF-2ul5-026 Cladding en Fuel 420 t o 1530 E 10 11 5.8 E 450 E 4.0 E Qualified.
Assembly 2, Row H, 600 E 5.6 E

Column 15 at 0.66 m above 900 E 10.0 K
bottom af fuel rod. 1500 E 19.4 E
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TABLE B-2. (continued)
-

Initial Af ter taperiment Initiation

ConditionVariable,
Syster, and Measurement Uncertainty l'ec e r t a i n t y

I'etector
_

Raete Fre3uency (t) Reading (t) Comments,

l.ocation

TEMi f F All'RE
(continued)

Reactor Vessel
(continuedf-~~

T E - 2 t' r - 001 Fuel Assembly 2 upper 310 to 980 F 10 H a 4.2 E 400 K 3.3 E Qualified.
500 E 3.6 K

end bon.
600 K 4.3 K

1000 K 6.R K

1F - 2tf r-002 Fuel Annembly 2 upper 310 to 980 F 10 H 4. 3 k 400 E 3.3 F Qualified.
500 E 3.6 E

cud bon.
600 K 4.3 E

1000 E 6.8 F

1 F. - 2 0 r-00 3 Fuel Anscably 2 urrer 310 to 980 F 10 H r 4.4 E 400 K 3.3 E Qualified.
500 E 3.6 K

end ton.
600 F 4.3 E

1000 E 6.8 E
ra
oc

TF-2LP-004 Fuel Assembly 2 310 to 9AO K 10 Hs 4.2 E 400 K 3.3 K Qualified.ep

500 K 3.6 K
support column.

600 K 4.3 E
1000 K 6.8 K

1 F - 2t' r-00 5 Fuel Assembly 2 310 to 980 K 10 Hz 4.1 F 400 K 3.3 K Qualified,

500 E 3.6 E
support column.

600 E 4.3 E

1000 K 6.8 K

I P. - 3 A l l- 010 CladdinK on Fuel 420 en 1530 F 10 H z 5.7 E 450 K 4.0 F Qualified.
600 E 5.6 KAssembly 3, Row A,
900 K 10.0 E(olumn 11 at 0.76 m above

1500 E 19.4 Kbot t om o f f uel rod.

1 F - 1 R 10- 0 3 7 Cladding on Fuel 420 to 1530 K 10 Hz 5.7 K 450 E 4.0 F Qualified.
600 K 5.6 KAssembly 3, pow P.
900 K 10.0 KColumn 10 at 0.94 m abova

1500 F 19.4 K
bcttom of fuel sod.

1F-J511-028 Cladding en Fuel 420 to 1530 k 10 H 5.7 E 450 K 4.0 K Qualified.
600 K 5.6 K

Assenibly 3, Row F,
900 K 10.0 KColumn 11 at 0.71 m above

1500 K 19.4 K
bottom ol f uel r od.

_
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TABLE B-2. (continued)

initial Af ter Esperiment Initiation
variatte. Condition,, , g ; , ,System, and Measurem+nt Uncertainty Uncertainty
Detector Location Rapre Frequency" (t) __ Readies (t) Comments

I F MFE RAl tek E

( c ont i nued )

Reactor Vessel
icontinued)

1E-3tP-D01 Fuel Assembly 3 lower 310 to 980 K 10 Hz 4.0 K 400 E 3.3 K Qualified.
end box. 500 K 3.6 K

600 K 4.3 K
1000 E 6.8 E

1E-31P-002 Fuel Assembly 3 louer 310 to 980 E 10 Hz 4.0 E 400 K 3.3 K Qualified.
end box. 500 E 3.6 K

600 K 4. 3 E
1000 K 6.8 E

1E-3UP-001 Fuel Assembly 3 upper 310 to 980 E 10 Hz 4.3 E 400 E 3.3 E Qualified.
end box. 500 E 3.6 E

600 E 4.3 K
ta 1000 K 6.8 K
oc
4

TE-30P-006 Fuel Assembly 3 support 310 to 980 E 10 He 4.2 E 400 K 3.3 K Qualified.
celuem. 500 E 3.6 E

600 E 4.3 E
1000 K 6.8 E

1 E - 30 P- 006 tiquid level transducer 310 t o 980 E 10 He 4.2 E 400 E 3.3 E Qualified.
above Fuel Assembly 3. 500 E 3.6 K

600 E 4.3 E
1000 E 6.8 K

1E-30P-010 Liquid level transducer 310 to 980 K 10 Hz 4.2 K 400 E 3.3 K Qualified.
above Fuel Assembly 3. 500 E 3.6 K

600 E 4.3 E
1000 K 6.8 E

TE- 30P-O t t Liquid level transducer 310 to 980 K 10 Hr 4.2 E 400 E 3.3 E qualified.
above Fuel Assembly 3. 500 K 3.6 E

,

'600 K 4.3 K
1000 K 6.8 E

1E-30P-012 1.iquid level transducer 310 en 9AD K 10 N 4.2 K 400 K 3.3 E qualified.
above Fuel Assembly 3. 500 E 3.6 E

600 K 4.3 E
1000 K 6.R E



TABLE B-2. (continued)

Initial Af ter Esperiment Initiatien

Variable, " "
Kecording .

System. a nd Measurement Uncertainty lincertainty,
Detector tocation Range Frequenew (t) Reading (t) Comments

TFMPIBATURE
(continued)

Keactor Vess_el
(continued)

T t - 30 r- 013 Liquid level transducer 310 en 980 K 10 Hz 4.2 K 400 K 3.3 K Qualified.
above Fuel Assembly 3. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

TE- 3t'P -014 Liquid level transoucer 310 t o 9 A0 K 10 Ha 4.2 K 400 K 3.3 K Qualified.
above Fuel Assembly 3. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

1E-3tr-015 Liquid level transducer 310 to 980 K 10 Hs 4.2 K 400 K 3.3 K Quelsfied.
above Fuel Assembly 3. 500 K 3.6 K

600 K 4.3 K
tJ 1000 K 6.8 K
cm
oc

TE-30r-016 Liquid level transducer 310 to 980 K 10 H 4.2 K 400 K 3.3 K Qualified.
above Fuel Assembly 3. 500 K 3.6 K

600 K 4. 3 K
1000 K 6.8 K

TF-4E0A-Oll CladdinK on Fuel 420 to 1530 K 10 He 5.5 K 450 K 4.0 K Qualified.
Assembly 4, pov E. 600 K 5.6 K
Column 8 at 0.28 m 900 K 10.0 K
above bettee of fuel rod. 1500 K 19.4 K

1F-4f08-030 CladdinK on Fuel 420 to 1530 K 10 H 5. 7 K 450 K 4.0 K Oualified.
A = sembly 4. Row F. 600 K 5.6 K
Column 8 at 0.76 m 900 K 10.0 K
a bove bot t om o f fuel rod. 1500 K 19.4 K

TE-4E08-045 Cladding on Fuel 420 to 1530 K 10 H 5.R K 450 K 4.0 K Qualified.
Assembly 4. Kow E, 600 K 5.6 K
column 8 at 1.14 m above 400 K 10.0 K
bottom of fuel rod. 1500 K 19.4 K

TF-4507-015 Cladding on Fuel 420 to 1510 K 10 H 5.4 K 150 K 4.0 K Qualified.
Assembly 4 Row F. 600 K 5.6 K
rnluen 7 at 0.38 m 900 K 10.0 F
above bottom of fuel rod. 1500 K 19.4 K

- - _-
- - _ _ . _



_ _ - - _ _ _ _ _

TABLE B-2. (continued)

Initial Af ter Emperiment Initiation
variable,

. I
Condition

''' 'System, and Measurement Uncertainty I'ncertainty
letector Loc a t i on Range Frequency, (2) Readicg (t) Commen t s

1FMFf PATt'RE
fccotinued)

Reactor Vessel
Icc+tinuedi-~~

TE-4F07-037 Cladding on Fuel 420 to 1530 K 10 H 5.6 E 450 K 4.0 K Qualified.
Assembly 4, scw F, 6DO E 5.6 E
Column 7 at 0.94 e above 900 K 10.0 E
bot t om e t f uel rod. 1500 E 19.4 E

1F-4506-028 Claddies on Fuel 470 to 1530 K 10 H 5.7 E 450 E 4.0 K Qualified.
Aaseebly 4, pow F, 600 E 5.6 E
Column 8 at 0.71 e a bove 900 E 10.0 E
t.ottom of fuel rod. 1500 E 19.4 E

TE-4F08-032 Cladding en Fuel 420 to 1530 E 10 H 5.7 E 450 E 4.0 K Qualified.
Asseetly 4, Row F, 600 K 5.6 E
Column 8 at 0.8% e abnve 900 E 10.0 K

$$ bottom of fuel rod. 1500 K 19.4 E
C

TE-4709-026 Cladding en Fuel 420 to 1530 E 10 H 5.6 K 450 K 4.0 E Qualified.
Assembly 4, Row F, 600 K 5.6 E
Column 9 at 0.66 e above 900 E 10.0 E
bottom of fuel rod. 1500 E 19.4 E

tt-4Fne-041 claddica en Fuel 420 to 1530 K 10 H: 5.7 E 450 K 4.0 K Qualified.
As sembly 4, Dow F, 600 E 5.6 K
Column 9 at 1.04 m above 900 E 10.0 K
bottee of fuel rod. 1500 K 19.4 E

TE-4CO2-030 Cladding on Fuel 420 to 1530 E 10 He 5.5 K 450 K 4.0 E Qualified.
Assembly 4, Row c, 600 K 5.6 E
Column 2 at 0.76 m abnve 900 E 10.0 K,I
bot tom of fuel rod. 1500 E 19.4 E

1 E -4C08-021 cladding on Fuel 420 to 1530 K 10 H 56K 450 E 4.0 K Qualified.
Assembly 4 Row C, 600 K 5.6 E
Coluen 8 at 0.53 m above *00 E 10.0 E
bottom of fuel rod. 1500 E 19.4 E;

T E-4Ct' 6-0 3 9 cladding oc fuel 470 to 15' 3 E 10 H 5.7 E 450 E 4.0 K Qualified.
| Assembly 4. Scw C, 600 E 5.6 E

Column 9 at 0.99 e above 900 E 10.0 K
bet t en of fuel rod. 1500 E 19.4 E

- _ - - _ . _ _ _ _ . _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ -
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TABLE B-2. (continued)

Initial Af ter Esperiment initiation
variable, Conditionpeccrdicg

System, a mi Measurement itnee r t a int y Uncer t alct y
,

Detector . location Range Fre3uen y_, (t) Reading (t) Commentsy

1EMPFPATUSE
(continued)

Reactor Vessel
(continued)

TE-4tl4-039 Cladding en Fuel 420 to 1530 K 10 Dr 5.8 K 450 K 4.0 K Qualified.
Asocebly 4, Row I, 600 K 5.6 K
Column 14 at 0.99 m above 900 K 10.0 K
bott om of f uel rod. 1500 K 19.4 K

TE-4LP-DOI Fuel Assenthly 4 lower 310 to 980 K 10 lia 4.0 K 400 K 3.3 K Qualified,

end box. 500 K 3.6 K
600 K 4.3 K

1000 K 6.8 K

T E - 41 P- DU 3 Fuel Assembly 4 lower 310 to 980 K to He 4.0 K 400 K 3.3 K Qualified.
end bax. 500 K 3.6 K

600 K 4.3 K
(j 1000 K 6.8 K

tJ
TF-4UP-001 Fual Assembly 4 opper 310 to 980 K 10 He 4.3 K 400 K 3.3 K Qualified.

end box. 500 K 3.6 K
600 K 4.3 K

1000 K 4.8 K

1E-40F-002 Fuel Assembly 4 upper 310 t o 980 K 10 Hr 4.3 K 400 K 3.3 K QualifieJ.
end bon. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

1E-40P-003 Fuel Assephly 4 urrer 310 to 980 K 10 H 4.3 K 400 K 3.3 K Qualified.
end bow. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

TE-40P-004 Fuel Asse.hly 4 310 to 980 K 10 nr 4.1 K 400 K 3.3 K Oualified.
support column. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

1E-40P-005 Fuel Assembly 4 310 to 980 K 10 Ha 4.1 K 400 K 3.3 K Qualified.
support column. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

___ _ - _ _ _ _ _ .
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TABLE B-2. (continued)

Initial Af ter Erretiment Initiation
Variable. He ordicg **#'f" .

System, and H*asurement l'nce r t a int y t'ncertainty

Detector 1.oca t ion Range Fre3u,ency" (t) Reading _ (tl Comacnts

IFNFERAltPE
(continued)

kcactor Vessel
trontin3 5 I
TF-5ID4-027 Cladding on Fuel 420 to 1530 K 10 H 6.5 t \$0 K 5.2 E Qualified.

n00 E 6.5 KAssembly 5, Pew 1,
Column 4 at 0.69 m above 900 K 10.6 K

bot t om of fuel r od. 150n a 19.9 R

1 E- S I D4-4 3. 8 Cladding on Fuel 420 to 1530 K 10 Hz 6.7 K 450 E 5.2 E Qualified.
600 R 6.5 KAssembly 5, Row I,

Column 4 at 1.11 m sbove 900 R 10.6 K
bottom of fuel rod. 1500 E 19.9 E

T F_ - 5106-005 Cladding on Fuel 420 to 1530 F 10 He 5.4 R 450 K 4.0 K Qualified.
Assembly 5, Rew 1, 600 K 5.6 K
Column 6, at 0.13 m 900 E 10.0 F

($ above bot t om of f uel r od . 1500 K 19.4 K
4

1E-5106-021 Cladding on fuel 420 to 15*3 K 10 M r 6.6 K 450 F 5.2 K Qualified.
600 E 6.5 KAsgembly 5, pow t,

Column 6, at 0.53 m 900 K 10.6 K
above bot t ne of fuel rod. 1500 K 19.9 K

1F,-5106-039 Cladding on fuel 420 to 1530 K 10 H 6.6 K 450 E 5.2 K Qualified.
600 E 6.5 KAssembly 5, pov ',

Column 6 --. u.99 e above 900 K 10.6 E
bott .. of fuel rod. 1500 F 19.9 K

TE-5106-0V Cladding en Fuel 420 to 1530 K 10 H 6.6 K 450 E 5.2 K Qualified.
Assembly 5, pow 1, 600 K 6.5 R
Column 6 at I.37 m above 900 y 10.6 K
bottee of fiset rod. 1500 F 19.9 F

T ' - 5J0 3-024 Cuide tube for Fuel 420 to 1530 K 10 H e %.3 y 450 E 4.0 F Qualified.
i

600 E 5.6 KAsseebly 5, Row J,
Column 3 at 0.61 m above 900 K 10.0 F
bottom of guide tube, 1500 E 19.4 K

1E-5J04-005 Cladding on Fuel 420 to 1530 K 10 H 5.3 g 450 K 4.0 K Qualified.
600 K 5.6 EAssembly 5, Row J.

Column 4 at 0.13 m above 900 K 10.0 K
bot t om of fuel rad. 1500 E 19.4 K

- - - - - - - - - - - - -
,
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TABLE B-2. (continued)

Initial Af ter Esperiment laitiation

variable' ConditionKe ordic=
System. and Measurement tecertainty Uncertainty'

, . De t ec t or Loc a t ion pante F r e3tj,e> (t) Reading (t)
,

Comments

1tMtf R ATURF.
(continued)

Reactor Vessel
i_c'i3__t EnSe'dI ^

1E-5M07-076 Cladding en Fuel 420 to 1530 K 10 Hz 5.7 K 450 K 4.0 K oualified.
Assembly 5, Kow M. 600 K 5.6 K
Cnlomn 7 at 0.66 m above 900 K 10.0 K
hottom of fuel rod. 1500 K 19.4 K

T E-5M0 7-032 CladdinK on Fuel 420 to 1530 K to H 6.7 K 450 K 5.2 K Oualified.
Assembly 5. Kow M. 600 K 6.5 K
Column 7 at 0.81 m above 900 K 10.6 K
bot t om o f f ue l r od . 1500 K 19.9 K

1E-5M07-062 Cladding on Fuct 470 t o 1530 K 10 He 5.7 K 450 K 4.0 K Qualified.
Assembly 5. Rew H. 600 K 5.6 K

Column 7 at 1.57 m above 9D0 K 10.0 K
'd bottom of fuel rod. 1500 K 19.4 K
8

17. - 50 F- D4 3 Fuel Assembly 5 urper 310 en 980 K 10 H z 4.3 K 40e K 3.3 K Qualified.
end bon. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

lt-50P-004 Fuel Assembly 5 urrer 310 to 980 K 10 H 4.3 K 400 K 3.3 K Qualified.
end box. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

1 E - St'P- 009 fuel Assembly 5 upper 310 to 980 K 10 Ha 4.3 K 400 K 3.3 K Qualified.
end bon. 500 K 3.6 K

600 K 4.3 K
1000 K 6.8 K

TE-5ttr-010 Fuel Assembly 5 urrer 310 to 980 K 10 H 4.3 K 400 K 3.3 K Qualified.
end bon. 500 K 3.6 K

600 K 4. 3 K
1000 K 6.8 K

1E-5UP-Oll fuel Assembly 5 upper 310 to 980 K 10 Hz 4.3 K 400 K 3.3 K Qualified.
end box. 500 K 3.6 K

000 K 4.3 K
1000 K 6.8 K

_ _ _ _ _
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1ABLE E-2. (centinued)
_ __ __

_ _ _

Imittel A t e r E nge r t ee n t leitistson
, (enditicsVarratle. '# ' #

Systre, and Pesentem+ct rncertainty 0ccettsterv

Petecter Location EsaFe F r e q.: e n e_y[, (t)
~

E e s 4 t eg __ (*) Co**ent_a____,__ _

Tf?tFRATLEE
f r ee.t e nued )

Searter Vessel
(scettened)

sfrer 110 to SAO E 10 eir 4.3 E 4 00 K 3.3 E Cualified.T F - %t' P- 01 ) F uel A s e ret >l y %
500 K 3.6 Ke, d 1.c s .

ADO E 4.35
1000 E 6.8 E

T E - S t'F -O l* Fuel As***bly 5 uarer 310 to 9PO E 10 Mr 4.2 K 400 E 3. 3 E evelified.

500 E 3.6 Erna ten.
$00 E 4. 3 E

1000 E 6.6 E

TF-5rP-ol5 Fual Asocebly 5 opper 310 to 980 E 10 H s 4. 3 E 400 K 3.3 E Ovalified.
500 E 3.6 Kera bon
FOG E 4. 3 E

1000 E 6.8 E
Sd
-
-

1E-5tr-0th Fuel Asseebly 5 terpet 310 t o 9No E 10 Mr 4.3 E 409 K 3.3 k Qualified.
end ton. 500 B 3.6 E

feo E 4.3 E
1000 K 6.9 E

1 F - 51 F-010 Puel Asoceblv 5 terper ?IO t o 9R0 E 10 Hr 4.3 E 400 E 3.3 E Cualifici.

500 E 3.6 Kend ton.
600 E 4.35

1000 k 6.8 E s

TF - St'F -07 0 Tuel Assembly 5 upper 310 to SAD E 10 k s 4.1 E 400 E 3.3 E Qualifted. ,

end bcn. 500 E 3.6 E
SCO E 4.3 E

1000 E 6.6 E

1F-otoh-Oll Cla.'dirg en Fuel 40 to 1510 E 10 Fr 5.6 K 450 K 4.0 K OualifieJ.

Asscotly 6. Ech E. t 00 E 5.6 K
Coluen A at 0.7R = above 900 K 10.0 K
bottom of fuel r ud . 1500 E 19.4 K

1 E-+ F f'R- 010 CladdirE cp F t.e l 420 to 1%30 E 10 H S.7 K 450 E 4.0 E 4 * lifted.
*

600 E 5.h E'Anne =bly 6 E.w F,
400 E 10.0 hColown p at 0.76 * sbeve

bettee of fuel t od . 1500 E 19.4 E

|
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IABLE S-2. (centinued)
_. _ _ _ _ _ _ _._

lettiel A f t e r P s pe r t ee n t Initiation
. Credities'e a r s at ie . ReceretrE

Sestes, ard messovement 1%certeicte l'oc e r t e t e t y
e

1etecter Lt<stien E a r g e_ Fregueaev (t) Eredir L (t)
_

Cema*ets

i t =T E E 411 E F

(ccetir.ed)

Res(ter Vessel

_t c_r s t t ne J )_

an Fnci 470 te 1%)0 E 10 M 5.5 E 4%0 E 4.0 K Oualafted.i t -N e u- tN ! Cle4Jirt
6r0 E 5.6 KAeuesely t. , Erw C.

Celuen F st 0.%) e a%ve 900 E 10.0 E
bottee of f ue l rM. 1500 E 19.4 E

T9-N em-014 Clodtieg en Foci a:a to 15 30 E 10 h a 5.? E 450 E 4.0 I Q..slified.
600 K 5.A EAsseetly 6, E e= C,

t e lnen 8 at 0.49 e s %ve 900 E 40.0 E

N' t t om cf feel eco. 1%06 E 19.4 E
(

Tf-N-la-011 Cinddara en F ie l 4:0 to 1530 E 10 F: 5.6 E 4*0 E 4.0 E Qualified, escert 'er

600 E 5.6 E srwrseus orshem.Ageeebly 6, E;= C,
9M E '0.0 E

| tolown 14 at 0.28 = s N se
IMC E 19.4 E' O N- e t c. ef fuel te4

w

i 1 F. - N . l + - C } 0 ttrfdict en Fuel 470 ta 1510 E 10 t e 5.E E 4%0 K 4.0 E Qualified.I

|
Assembly 6, Ecw C, 600 K 5.6 E

| Colvea 14 at 0.7* = abcse 900 E 10.0 I

tottre of fuel red, l'OC E 19.4 E

TE Acle-04 Cisadarg en Fuel 420 te 151o E 10 N 5.E E 450 E 4.0 5 Qualified.
600 E 5.4 EAsocePly 6, Eew C,

Colvoc 14 at 1.14 e a bs c 900 5 10.0 E

bettre of fuel s cJ. 15Cf E 19.4 8

Tf-AbOI-037 Cl diieE ce Fo*1 *20 to 1530 E 10 p s 5.4 5 450 E 4.0 K O alified.
600 5 5.6 EAssee?ty h, E *w M.

Celeen I at 0.96 = #cte 900 E 10.0 W

bett a cf fuel red. 1500 E 19.4 E

tt-tH02-008 t l a + 9 t r g cr= Feet 400 to 1510 E 10 N a 5.5 E 4%0 E 4.0 E qualified. i

*00 K 5.A E |Asse*Aly 6, New N,

C o f i.ec at U . ? ! e a N-se 400 Y 10.0 W'

betene of feel red. 1500 E 19.4 E |

IF-AiW -0): (lediter cc Euel 400 to 15 )O E 10 k r 5. % E 4'O E 4.05 @:alified.
SCO E 5.6 EAss <obly 6, Erw P,

( a li.on I at 0.81 e ebese 900 E 10.0 E |

bot t ees cf fuel ra. 1500 E 19.4 E

%
.

.,

a

E
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_ __

TABLE E-2. (continued)
__

_ _ _ _ _
__

Initial A f t er E m per iment Initiation _
Condition

Varent/e. ' ' * . I Uncertainty On<ertaintyPoemeurementSy s t ew , n r.f
(+tector 1.or a t i on parte Frequenc[ (t) F e ed i r.g it)

_
Cos=ents

ifPiiRATERP
f(netinued)

Reactc.y Vessel

[ce>ctinoedl ~~
|

,

1)-5Hlo-26 Fellet at 420 to 1530 E 10 Hr 13.6 E 450 E 4.0 E Cualified.
600 K 5.6 E

|
Fuel Assembly 5,

900 K 10.0 E
R ow H , ( clumn 10 at

1500 E 19.4 3
0.66 m above bottom
of fuel red.

1F-5110-26 Fell-t at 420 to 1510 E 10 N r 16.7 E 450 E 4.0 K Qualified.
600 K 5.6 K

Fuel Assembly 5, 900 K 10.0 E
P ow I . Coluwn 10 at s500 E 19.4. E
O.66 m above bottom
of fuel rod.

18-5308-26 Fellet at 420 to 1530 E 10 H e 15.1 E 450 E 4.0 K Qualified,

600 E 5.6 E
y Fuel Asseetly 5,

900 E 10.0 E
4 Row J . C olumn 8 a t 1500 E 19.4 K

0.66 m above bottom
of fuel rod.

1F-5312-26 Pellet at 420 to 1530 E 10 Hr - 450 K 4.0 K Failed.

600 E 5.6 E
Fuel Asseebly 5, 900 E 10.0 E
P ow J. Coluen 12 at 1500 E 19.4 E
0.66 e above botton
cf fuel rod.

1M-5F07-26 Fatedded in claddint 420 to 1510 E 10 Ha - 4 50 K 4.0 K railed.

600 E 5.6 E
cf Fuel Assembly S. 900 E 10.0 ERow F Colemn 7 at 1500 k 19.4 E
0.66 e above bottom
ci fuel red.

1 M- 5C l 0- 2 6 f> bedded in c laddin, 420 to 1530 K 10 H e -- 450 K 4.0 K Failed.

f 00 E 5.6 E
of Fuel Asteet,1y 5,

900 E 10.0 E
pow C. Column 10 at 1500 K 19.4 E
0.66 m abose bot t e.
of fuel rod.

T M- %H l 3- 26 Febedded in c laddint 420 to 1510 K 10 Na -- 450 E 4.0 E Failed.

600 E 5.6 E
cf Fuel Assembly 5,

900 E 10.0 E
pew H. Colnen 13 st

1500 E 19.4 EO.66 m above totte.
of fuel rod.

f



_ _ .

TABLE B-2. (continued)

Initial After Esperiment Initiation
Varinble, Corod i t inn,,,,,jg
System, and Measurement l'nc e r t a i n t y I'ece t t a i nt y,
Detector 1ncation Range fre3ueerL (t) B*edi3_ (t) Ctenents

1FMFEPAirPE
i (continued)

i
'

peactor vessel

( c oc t inued i ~

T M- 5 LO6- 2 6 Fmbedded in cladding 420 to 1510 K 10 Hz -- 450 K 4.0 K Failed,
of Fuel Assembly 5, 600 K 5.6 E
Row L, Oclumn 6 at 900 E 10.0 E
0.A6 m above bottem 1500 E 19.4 E
of fuel rod.

1 rt - 51.10- 7 6 febedded in claddinE 470 to 15)O E 10 Hz -- 450 K 4.0 E Failed.
of Fuel Assently 5, ADO E 5.6 E
9 ew L. Coluen 10 at 900 E 10.0 E
0.66 m above bottom 1500 E 19.4 K
cf fuel rod.

w 1 r- RO9 rienum of fuel rod at 470 to 1510 K 10 18: 5.8 E 450 E 4.0 K thea t i f ied.
h pow C. (. o lumn 9 o f 6no E 5.6 E

Fuel A ssembly 5. 900 E 10.0 K
1500 E 19.4 E

1P-5F09 Plenum of fuel red at 420 to 1510 E 10 Hz 5.7 E 450 K 4.0 K Qualified.
Rnw F. Column 9 of 600 E 5.6 E
Fuel Asocably 5. 900 E 10.0 E

1500 E 19.4 E !

TT-%H07 Flenum of fuel rod at 420 t o 15 30 E 10 H a 5.7 E 450 K 4.0 E Qualified.
New H, Coluen 2 of 600 E 5.6 E
Fuel Assembly 5. 900 K 10.0 K

1500 E 19.4 E

Tr-5104 rienum of fuel rod at 420 to 1530 E 10 kr 5.7 E 450 E 4.0 K Qualified.
pow I , O cl umn 4 o f 600 E 5.6 K
Fue l Assesrbly 5. 900 E 10.0 E

1500 E 19.4 E

TP-5114 Flenue cf fuel rad at 470 to 1530 E 10 P r 5. 7 E 450 E 4.0 E (bealified.
Row I, Column 14 of 600 E 5.6 E
Fuel Assembly 5. 900 E 10.0 E

1500 E 19.4 E
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TABLE B-2. (continued)
_

_ _ _ _ _ __ - -

Initial _After Esperiment initiet h
ConditionVariable, y, g

System, a nd Measurement Uncertainty Uncertainty

[ete(tor 1ocation Penge g quency (t) Feedieg (t) Commenta

1 F l'F E P A Tl R E

(centinued)

Intact 1oc{

11-P11% 012 Intact locp het ler 515 to 620 K 10 Ha 1.7 F -- 1.7 E Qualified, snittal
conditions ceily.

primary coolant.
Channel A.

1 T - F 119- 01) Intact toip hot ten 535 to 620 K 10 Hr I.7 K -- 1.7 E Qualified. initial
conditions only.

primary coolant.
tbanneI B.

11-rt19-014 Intact loop hot leg 535 to 620 K 10 Hr 1.75 -- 1.7 E Qualified, initial
conditions only.

primary coolant.
Channel C.

ua
- --_

C
a. Pecording trequericy is the measurement channel bandwidth at t he f 3-d B level .

b. Reference B-4

c. Referecce B-5.

d. Reference B-6

e. Refere nc e B-7.

f. 1he turbines can excead their design raepe when creratics in steam. 1bc uncertaint ies can be ext rapolated in these circumst ances.

p. 1he steam renerator liquid level as defined as 0 at 2.95 m above the tcp of the tube sheet.

h. Reference B-8.

i. Reference B-9.

j. Re l e r enc e B- 10.

k. Psessure measusements are presented as aboclute values.

1. Deferente B-II.

m. Reference F-12.
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APPENDIX C

PREEXPERIMENT PROCEDURES AND DATA
CONSISTENCY CHECKS

in preparation for Experiment L2-5, the 1. Checks of Preexperiment
primary coolant system (PCS) was filled and Data
vented, and the specified system water chemistry
was established. Prior to the primary system

. heatup, several tests were performed on the Loss- Prior to the experiment, static pressure, steady

of. Fluid Test (LOFI) system. These tests included state flow, zero Dow, pump coastdown, isother-

plant requalification tests, pump coastdown runs, mal, and high-pressure injection system (HPIS)

experiment control system checks, and opera- flow tests were conducted on the LOIT system at

tional serification of newly installed instrumenta. various temperatures, pressures, and flow rates.
I tion. Selected system process instruments were Using the data from these tests, the following

calibrated and an electrical calibration was per- checks were performed.

g formed on the data acquisition and visual display 1.1 Absolute Pressure Data. During the
system (DAVDS).C-1 approach to initial conditions, a static pressure

test was performed at cold plant temperature.
The PCS pressurc, was hydrostatically increased A f ter this test, the absolute pressure

to 1.46, 3.53, 6.98,10.43,13.87, and 15.60 N1Pa measurements were compared with two reference
at cold plant temperature and zero flow condi- pressures (PE-PC-005 and -006). The pressure
tions. The DAVDS recorded 20 s of data at each tests were used to evaluate the slope coefficient of
pressure plateau in both the increasing and the calibration equations and to evaluate the
decreasing directions to determine the degree of pressure sensitivity of the transducers.
sensitivity of the pressure sensing instruments.
The system was concurrently inspected for leakage Prior to the experiment, the llST was vented to
at the various test pressures. The pumps were the atmosphere and the llST pressure readings
operated at 15,20,30,40,50, and 60 llz with 20 s were checked against atmospheric pressure.
of data taken at each frequency. During heatup of
the plant, the appropriate initial conditions were The steam generator pressures were compared
established for the blowdown suppression tank to each other and checked against the temperature
(llST), accumulator, and borated water storage in the steam generator by comparing the pressure
tank (IlWST). obtained from the steam tables, using the steam

generator temperature, wit h the pressure
The plant was stabilized at 422,489, and 555 K transducer readings.

during heatup. At each of these temperatures,20 s
of data were recorded for calibration checks and When the accumulator was pressurized, both
to determine the degree of instrument temperature accumulator pressure transdue:r readings were
sensitivity. In addition, the pumps were operated checked by comparing one wit' he other.
at 20 ilz with 20 s of data taken. At the 555-K
stabilization point, the pumps were stopped and 1.2 Flow Data. N1easureme.its of fluid flow
20 s of data were recorded during pump coast- included pump speed, differential pressure, ven-
down and zero flow conditions. With the pumps turi, turbines and drag discs. The measurements
off at the $55-K stabilization point,20 s of data were analyzed primarily to check the zero offset.
were taken, llefore the reactor was brought Turbine and drag disc measurements were also
critical, the DAVDS was calibrated and the boron analyzed to check slope coefficient (gain) changes.
concentration in the ,icenmulators, BST, and
ilWST was verified. 1.2.1 Pump Speed Dera-The reference measure-

ment for all intact loop flow measurements was
"

The following discussion describes several primary coolant pump speed, because it is the
techniques used to perform consistency checks on most accurate and stable of the flow
the data presented in this report. The purpose of measurements. The pump speed measurement was
these checks is to establish data integrity and to adjusted using a square wave generator to
evaluate the performance of a given transducer. calibrate the digital-to-analog conversion.
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During heatup the zero reading was checked at and momentum flux of the intact loop. The com-
every zero flow point, and during flow tests the puted velocity was compared to the differential
pump speed was checked against pump frequency. pressure measured across the pumps, the steam
Pump speed measurements were checked for con- generator, and the reactor sessel.
sistency by comparison with pump speed as
calculated from the primary system motor in addition, the computed fluid velocity and the
generator frequencies. This check wt . valid prior momentum flux were compared to the output of
to and during the experiment until the primary the turbines and drag discs in the reactor vessel.
system motor generator field breakers were
opened. Prior to the experiment, the pump speed r.2.4 oreg o/s c. Tu rb/rie Tra nsducer to TT/

was further checked by reviewing the agreement os te- Reactor sessel and piping drag disc
with previous LOFT experiments. Pump measurements were compared with values
operating voltages and currents were evaluated calculated from venturi mass How, assuming the
prior to the experiment by calculating the pump full flow area. Slope coefficients were calculated,
electrical horsepower input and the combined and the effect af temperature on the calibration
pump efficiency. These calculated efficiencies coefficients was determined,
were then compared with previously recorded effi-
ciencies determined during pump requalification After the slope coefficients had been verified,
tests. the data for a given transducer were plotted

against pump speed and a least squares fit per-
formed. The zero offset from this curve fit was

r.2.2 D/fferent/e/ Pressure Data-Zero offsets were used to modify the zero offset of the transducers,
determined from flow data, static pressure tests,
and temperature sensitivity data derived during As an independent check, the turbine Howmeter
the heatup. Steady state flow conditions for the and drag disc data were used to calculate fluid
PCS were then established, and selected PCS density. These values were then compared to the
pressure drops were compared with predicted known single. phase density prior to the experi-
values. At various flow conditions, intact loop ment. This analysis was performed on all the tur-
flow resistance coefficients were calculated and bine Dowmeter and drag disc measurements with
verified to remain essentially constant and to agree the exceptian of those that failed.
with previously tabulated data. Further consis-
tency checks were performed on the intact loop HPIS flow through the pressure relief line was
differential pressure measurements by plotting the used to serify the slope coefficients for the break

| square root of the differential pressure against line DTT. The calculated mass flow from the DTT
pump speed using data from the pump frequency was compared with the mass flow rate from the
tests. The results of the curve fits performed on llPls flow venturi and the mass flow rate into the
those plots were then used to confirm zero offsets. PST.
Iloth prior to and during the experiment, differen-
tial pressure measurements were compared with 1.3 Gamma Densitometer Data. To evaluate
the differential pressure computed by subtracting the PCS average fluid densities, calculations were
appropriate absolute pres ure measurements. performed using the gamma densitometers. The
Pressure closure was calculated for the PCS intact densitometers were checked for normal operation
loop. by recarding and examining data tapes approx-

imately I day before the experiment and by
7.2.3 ventur/ oara-Consistency checks were per- observing spectra, count rate data, and live-time

formed by comparing the venturi mass flow rates data on the densitometer system display console
with each other and venturi mass flow rates from during and immediately before the experiment.
previous LOFT experiments (with the same loop
resistance). A comparison of the senturi with the 1.4 Level Measurement Data. Four system

pump speed consisted of performing a least level measurements were evaluated: (a) IIST
squares fit of the venturi data versus the pump liquid level, (b) pressuriier coolant level, (c) reac-
data (derived from the pump speed frequency tor vessel coolant level, and (d) steam generator
test). The results were used to correct any zero off- secondary side liquid level. IIST liquid. level
set in the senturi. The corrected venturi data were measurements were qualified by comparing the
then used to calculate the average fluid velocity four available measurements, in addition, a
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sightglass measurement was made prior to the 2.2.r Dirrerentinieressure Dare-Immediately prior
experiment. Similarly, pressuriier liquid level was to the experiment, when steady state operating
resiewed by redundant level measurements. The conditions had been established, the differential
reactor sessel liquid level probes were verified by pressure measurements around the intact loop
performing preexperiment conductivity calibra- were summed and compared with the differential
tions with the sessel full, under cold and hot plant pressure across the primary coolant pumps.
conditions.

2.2.2 venturi Ders-The initial conditions data
1.5 Thermocouple Data. Temperature from the venturi were checked for data consis-
measurements were analyzed by comparing them tency by comparing them with preexperiment flow
with other temperature data obtamed during the test data. The now venturi was used only for

,

isothermal tests. Resistance temperature steady state initial conditions information.
measurements were used for reference, where they
existed. If saturation conditions existed, the

temperature was compared with the temperature 2.2.3 Drag Disc-Turbine Transducer (DTT) Data-
y Initial conditions data were checked by calculatingfrom the stcam tables using pressure

measurements as the reference. Temperature momentum Oux from the venturi mass now rate
,

measurements outside the primary coolant were and from the known density for those DTTs that

compared with any known temperature in the were not overranged. These values were then com-
pared with the measured values from the DTT.same area.

2. Checks During and After the Experiment data were checked by comparing

Experiment check was made by comparing the bas."ddi'i " i
d' I"" P '*" " 5 ** P''i"'"'' ^ "

ic shape of
the velocity or momentum flux curves with a dif-

The purpose of these checks was to further ferential pressure close to the DTT.

establish the data integrity. For each type of
measurement, comparable data channels were 2.3 Gamma Densitometer Data. Checks of
evaluated and the determination of data consis- the calibration constants were obtained from the
tency was identified. The following is a brief all-liquid readings a few seconds prior to the
summary of those checks, experiment and from all-steam readings during the

2.1 Absolute Pressure Data. During the
i

experiment, the saturated steam temperature was 2.4 Liquid Level Data. The BST liquid leveldetermined from the saturated steam table using
w s ev lu ted by comparing four independentpressure transducer data. The computed
level me surements (LT-P138-33 and -58 andtemperature was compared with the temperature
LEPdE-SV-1 and -2). Similarly, the steam

measured by the thermocouple. Ilowever, this was generator and pressurizer hqmd levels werevalid only during saturation. When complete reviewed by redundant level measurements. Thevoiding occurred, the measured temperature
re clor vessel hymd les el measurements were com-increased abose the corresponding saturation
p red with nearby thermocouples.

temperature because of conduction and radiant
heating of the detector element by the surrounding
warmer environment (pipe walls, etc.). 2.5 Temperature Data. The temperatures dur-

ing the experiment were compared with saturation

2.2 Flow Data. Immediately prior to the experi- temperatures from the steam tables using pressure

ment, flow data were again compared for con- data and with previous experimental data. Initial
conditions were also checked by comparing allsistency. In addition, experiment data were

compared with corresponding data from previous primary coolant thermocouple and resistance ther-

similar experiments. A summary of the consis- mometer detector measurements. Suppression

tency checks for the pump and now transducer tank thermocouple measurements were compared

measurements follows. in a like manner.
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