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ABSTRACT

This report presents selected, uninterpreted data
from the first intermediate-size break loss-of-
coolant experiment (designated LS-1), and the
second severe core transient experiment {(desig-
nated 1.8-2) conducted in the Loss-of-Fluid Test
(LOFT) facility. The LOFT facility is a SO-MW(1)
pressurized water reactor (PWR) system with
extensive instrumentation to measure the thermal-
hydraulic conditions during the experiments. The
primary system operating fluid conditions of the
LOFT system are typical of large [ ~ 3500 MW(1)],
commercial PWR operations.

Experiment LS5-1 simulated the rupture of a
single, 14-in. accumulator line (one-of-four) in a
commercial, four-loop PWR. Accumulator injec-
1on pressure was lowered to induce core uncovery
at relatively high decay heat levels. Break flow was

allowed to continue until the primary coc'ant
system (PCS) pressure was low enough to allow
scaled emergency core coolant flow 1o reflood the
partially uncovered core. Cladding thermal limits
were not exceeded during the transient.,

Experiment 13-2 was identical to Experiment
L5-1 except that the accumulator and low-pressure
injection system were not allowed to mject fluid
into the PCS until after core uncovery had occurred
and the PCS pumps had been restarted. PCS pump
restart did not produce a moderation in the core
thermal transient, and Accumulator A flow was
unblocked by the operator at a preselected tempera-
ture. All plant protective systems were triggered
automatically shortly thereafter, followed by a
rapid reflood of the PCS.

NRC FIN No. A6043—LOFT Experimental Instrumentation




SUMMARY

Experiments L5-1 and L8-2 were performed on
September 24 and October 12, 1981, respectively,
as part of the Loss-of-Fluid Test (LOFT) Experi-
mental Program conducted by EG&G Idaho, Inc.,
for the U.S. Nuclear Regulatory Commussion.
Experiment L5-1 is the first expenment in the
LOFT Intermediate Break Experiment Series LS,
which was designed to identify and evaluate the
LOFT system thermal-hvdraulic response to
intermediate-sized break loss-of-coolant
experiments. Experiment L8-2 is the second expen-
ment in ithe LOFT Severe Core Transient Expen-
ment Series L8, and was designed to evaluate the
effect of primary coolant pump resiart on core
cooling when the primary coolant system (PCS) is
highiy voided of hquid.

For Experiment L5-1, the broken loop cold leg
(BLCL) of the LOFT facility was fitted with a
46.9-mim-diameter, elliptical entrance nozzie to
simulate a single, 14-in. accumulator injection line
(one-of-four) in a commercial four-loop pressur-
1zed water reactor (PWR). The emergency core
coolant (ECC) injection line break, defined as an
intermediate break, is sized between the hydro-
statically controlled small breaks (6 in. or less) and
the inertially dominated large breaks (greater than
18 in.) which have been investigated extensively in
both the LOFT and Semiscale facilites. Experni-
ment L5-1 was initiated by opening the BLCL
quick-opening blowdown valve. A low-pressure
scram (14.19 MPa) followed at 0.166 = 0.01 s,
and ECC high-pressure injection to the PCS began
at 0.4 = 0.1 s. Power to the PCS pumps motor-
generator sets was manually tripped ai 4.0 = 0.5 s;
coastdown was complete at 19.3 + 0.1 s. The main
feed pump was tripped on reactor scram coincident
with the steam generator steam control valve begin-
ning to ramp shut; the valve was fully shut at
12.1 = 0.1,

Saturation pressure was reached in the upper
plenum at 0.2 £ 0.1 s and in the BLCL at
10.5 = 0.5 s. Blowdown of the PCS continued
with a fuel cladding thermal excursion beginning
at 108.4 + 1.0 s; PCS pressure at that time was
36 = 0.1 MPa.

A maximum fuel cladding temperature of 715 K
was reached at 198.0 + 2.0 s, with scaled ECC
flow from the accumulator (commencing at 185.8
+ 0.5 s) and low-pressure injection system {(com-
mencing at 201.0 = 0.55) recovering the fuel

bundies by 2140 &+ : 0s. The transient was ter-
minated 213 =+ | s jollowing its initiatior. when all
monitored core thermocouples indicated at o1
below satwuration temperature.

During Experiment L5-1 scaled quantities of
ECC water were injected into the PCS cold leg.

Expeniment LS-1 was initiated from PCS condi-
tons of; hot leg temperature, 579.1 £ 0.9 K; cold
leg temperature, $52.3 + 0.9 K; hot leg pressure,
1493 + 0.08 MPa; and intact loop flow rate,

.2 + 4.0 kg/s. The premitiation reactor power
output was 459 £ 1.2 MW, with a maxmum
linear heat generation rate of 46.0 + 3.5 kW/m.

Experiments (8-2 and LS5-1 were identical in
execution until the time of accumulator injection in
Expennment LS5-1. Accumulator A (pressurized to
4.5 + 0.05 MPa in Experiment L§-2) was inhibited
from injecting fluid to the PCS, and all core ther-
mocouples indicated thermal transient initiation by
240 = 2.0 s. PCS pumps were restarted at 234 +
0.5 s, when the fuel cladding thermocouple setpoint
of 811 = 3.0 K was reached. Fuel cladding tem-
peratures continued to increase without moderation
until 950 = 3.0 K was indicated at 286.0 + 0.5 s,
when Accumulator A (scaled) injection was initi-
ated by operator action. Cladding temperatures
continued to increase, reaching the plant protective
system (PPS) high temperature trip point (978 K) at
2992 £ 2.0s. The maximum recorded tempera-
ture of 987 + 3.0 K occurred at 299.1 = 0.5 s,
The PPS trip initiated ECC flow from the high-
pressure injection system and Accumulator B (both
unscaled), and core reflood was complete by
064 £ 0.5s.

Experiment L8-2 was initiated from PCS condi-
tions of: hot leg temperature, 579.3 + 0.8 K; cold
leg temperature, 552.4 + 0.9 K; hot leg pressure,
1486 + 0.06 MPa; and intact loop flow rate,
311.1 = 4.0 kg/s. The preinitiation reactor power
output was 46 + 1.2 MW, with a maximum linear
heat generation rate of 45.8 + 3.5 kW/m.

Experiments LS-1 and L8-2 satisfied the
specified objectives. This report presents data in
the form of graphs in SI and British units. In con-
junction with data obtained from direct measure-
ment, chosen computed variables are included to
facilitate the analysis of the system thermal-
hydraulic behavior.
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EXPERIMENT DATA REPORT FOR
LOFT INTERMEDIATE BREAK EXPERIMENT L5-1
AND SEVERE CORE TRANSIENT EXPERIMENT L8-2

1. INTRODUCTION

This report presents selected, uninterpreted data
from Experiments LS-1 and L8-2 which were con-
ducted at the Loss-of-Fluid Test (LOFTY) facility.

Experiment LS-1, perferined on September 24,
198!, was the first loss-of-coolant experiment
(LOCE) at LOFT to nrovide thermal-hydraulic
information on an intermediate-size break (LOFT
Intermediate Break Experiment Series LS$).
Experiment LS-1 simulated the rupture of a single,
14-in.-diameter accumulator injection line (one-
of-four) in a commercial, four-loop pressurized
water reactor (PWR.

Experiment L8-2 was performed on October 12,
1981, and was the second experiment in LOFT
Severe Core Transient Experiment Series L8. It
investigated the effect of primary coolant pump
restart on core cooling when the primary coolant
system (PCS) is highly voided of liquid.

The LOFT facility is a 50-MW(t) PWR with
mstrumentation to measure and provide data on
the thermal-hydraulic conditions throughout the
system. Operation of the LOFT system is typical
of large [ ~ 3500 MW(1)] commercial PWR opcia-
tions. The LOFT facility consists of:

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

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

A broken loop with a simulated pump,
simulated steam generator, and two
quick-opening blowdown valve
(QOBYV) assemblies

A blowdown suppression system con-
sisting of a header, suppression tank,
and a spray system

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

Figure 1-1 presents the LOFT piping
schematic. For additional information on the
LOFT system, refer to Reference | and
Appendixes A and B of this report.

The data presented are 4rom 605 and 600 of the
624 instruments that provided data during Experi-
ments LS-1 and LR8.2, respectively. Only the data
considered pertinent to the understanding of this
experiment are presented in this report. The data
are in an uninterpreted but readily usable form for
use by the nuclear community in advance of
detailed analysis and interpretation. The data, in
the form of graphs in engineering units, have been
analyzed only to the extent necessary to ensure
that they are reasonable and consistent.

Sections 1.1, 1.2, and 1.3 state, respectively, the
LOFT Experimental Program objectives, the
Experiment Series LS and Experiment LS-1 objec-
tives, and the Experiment Series L8 and Experi-
ment L8-2 objectives. Section 2 summarizes the
experimental procedures and initial conditions.
Sections 3, 4, and § present the data for Experi-
ment LS-1, comparison of the two experiments,
and Experiment L8-2, respectively, with suppor-
ting information for data interpretation. Appen-
dix A describes the 1 OFT system configuration.
Appendix B describes the LOFT instrumentation
system and the methods of obtaining various
measurements, and contains a list of instruments
available for use in Experiments LS-1 and L8-2.
Appendix C summarizes the preexperiment cali-
brations and the methods used o verify the con-
sistency and accuracy of the data.
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1.1 LOFT Experimental
Prnaram Objectives

The LOFT integral® test facility was designed 10
simulate the major components of a four-loop,
commercial PWR, thereby producing data on the
thermal, hydraulic, nuclear, and structural proc-
esses expected to occur during a LOCA in a PWR.
Reference 2 describes the LOFT facility in detail.
The specific objectives of the LOFT Experimental
Program are to:

1. Provide data required to evaluate the ade-
guacy of and to improve the analytical
methods currently used to predict the
response of large PWRs to postulated acci-
dent conditions, the performance of engi-
neered safety features (ESF) with rarticular
emphasis on emergency core coolant sys-
tems (ECCS), and the quantitative margins
of safety inherent in the performance of the
ESF

Identify and investigate any unexpected
event{s) or threshold(s) in the response of
either the plant or the ESF and develop
analvtical technigques that adequately
describe and account for the unexpected
behavior(s)

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

4. Identify and investigate methods by which
reactor safety can be enhanced, with
emphasis on the interaction of the operator
with the plant.

1.2 Experiment Series L5 and
Experiment L5-1
Objectives

The LOFT Intermediate Break Experiment
Series L5 was designed to identify and evaluate the
LOFT system thermal-hydraulic response during
an intermediate-size break LOCE. All three com-

a. The term ““integral’ is used 1o describe an experiment com-
bining the nuclear, thermal, hydraulic, and structural processes
occutring during a loss-of coolant acodent (LOCA) as
distinguished from separate effects, nonnuclear, small-scaie,
and thermal-nydraulic experiments conducied for loss-of
coolant analysis

ponents of the plant protective svstem (PPS)
(HPIS, accumulators, and LPIS) are utilized to
bring the plam to a safe shutcown condition in
this type of break. The programmatic objectives
of Experiment L5-1 are to:

l. Determine the effectiveness of degraded
ECCSs in an  intermediate-size break
LOCA, where HPIS is insufficient to main-
tain primary inventory, but pressure
remains above the accumulator/LPIS
injection setpoint.

Determine and understand the core cooling
and system hydraulic behavior for an
intermediate-size break which may include
characteristics from both small breaks and
large breaks, as well as characteristics
unigue 1o breaks of this size.

Evaluate the capability of RELAPS to
predict pumps-off behavior in an
interme “.ate-size break. Adequate predic-
tion of this behavior would aleviate the
need to run a pumps-on experiment for the
intermediate-size break.

Evaluate the adequacy of two-phase hquid
level measurements in the upper plenum
and core regions for this type of transient.

Prove that LOFT results are applicable by
scaling (with RELAPS) to a large plant for
an :ntermediate-size break.

The specific objectives of Experiment LS-1,
those which do not require extensive analysis to
assess the degree of completion, are to:

1. Obtain sufficient data to characteri © the
prevalent phenomena caused by an ECCS
injection line rupture

2. Generate applicable data for use as a
baseline in the future planning of the
intermediate-size break 1 OCEs

1. Provide data for the evaluation of the tran-
sient identification algorithms contained in
the operation diagnostic and display system
(ODDS)

4. Provide data to assess the analytical tech-
nigues used to model the principal
phenomena of an intermediate-size break.




1.3 Experiment Series L8 and
Experiment L8-2
Objectives

The objective of LOFT Severe Core Transient
Experiment Series L8 15 to invecugate transients
resulting in core uncovery, and ultimately fuel
damage, while maintaining the core geometry
Parameters to be investigated mclude time to core
uncoverv, cladding ballooaing and rupture, and
core flow blockage.

The principal objectives of Experiment L8-2 are
to identify and evaiuate system thermal-hydraulic
response during an intermediate-size break 1 OCE
and subsequent primary coolant pump restar
The programmatic objectives of Experiment L8-2
are to:

I. Determine and assess the core cooling and
syvstem hvdrauhc behavior for a transient
resulting from an intermediate-size break

e

Determine primary coolant pump restart
effectiveness on core cooling in high void
conditions

3. Prove that LOFT results are applicabie by
scaling (with RELAPS) to a large plant for
an inmtermediate-size break

4. ldenufy code capabilities in predicting core
thermal response under degraded core
cochng conditions.

The specific objectives of Experiment L§-2,
such as those which do not reguire extensive
analvsis to assess the degree of completion, are to:

1. Acquire sufficient data to characterize the
prevalent phenomena caused by an ECCS
imection hine rupture, partial ECC failure,
and primary coolant pump restart in high
voud conditions

ta

Acquire applicable data for use as a
baseline in the future planning of degraded
core cooling experiments

3. Prowvide data for the evaluation of the tran-
sient identification methods contained in
the ODDS

4  Acguire data required to assess the
analytical techniques used to predict system
response to degraded core cooling
experiments

S.  Prowvide data 1o assess the repeatability of
results between Experiments LS-1 and 1L8-2
(L8-2 is a repeat of L5-1 up to the ume of
accumulator flow imitiation)




2. EXPERIMENTAL PROCEDURES AND INITIAL CONDITIONS

Tins section summanz.:s the experimental pro-

cedures and

irival conditions specified eond

established in the LOFT plant for Experiments

LS-1 and L8-2.

2.1 Experimental Procedures

Experiments L5-1 and L8-2 were initiated from

conditions similar to normal operating conditions

in a commercial PWR. Prior to initiating each
experiment, data acquisition and visual display
system (DAVDS) calibration and data integrity
checks were performed. During this period, the
initial condition water samples were taken from the
PCS, be secondary coolant system (SCS), and the
blowdown suppression tank (BST). Just pnor to
each experiment initiation, the purification hines
were closed, and continuous steam generator blow-
down flow was stopped. BST recirculation flow
was not available for Experiment LS-1, but full

flow was established for Experiment L8-2.

The

DAVDS was activated and started recording data
~7 min prior to each expeniment. The experi-
menta! procedure and sequence of events for each
experiment are summarized in the following
subsections.

2.1.1 Experiment L56-1. Initial reactor criticali-
ty occurred approximately 44 h prior to Experi-
ment L5-1 imitiation. The power level reached
46 + | MW at 36 h prior to the experiment, and
was maintained at that level unul experiment
initiation. A plot of the power level versus time for
the 50-h period prior to experiment initiation is
given in Figure 2-1. During this time, measure-
ments of power level were performed using a
secondary calorimetric calculation. The PCS flow
rate was set at 3346 &+ 6.3 kg’s, and adjustment
of the SCS was made 10 maintain the power level.
The PCS boron concentration was adjusted to
establish the specified reactor vessel cold leg
temperature of $52.0 = 1.1 K, and a hot leg
pressure of 14.87 = 0.10 MPa was maintained.

EXPERIMENT L5-1
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Experiment LS-1 was initiated by opening the
cold leg QOBV. A flow limiting nozzle (1.73
E-3 m?) provided a bresk mass flow scaled 10 a
ruptured 14-in. accumulator line in a commercial
PWR. The reactor scrammed on low hot leg pres-
sure (14.19 MPa)at 0.17 = 0.01 s. When the four
“‘rod-bottom lights™' energized, indicating that the
control rods were fully inserted, the primary
coolant pumps (PCPs) were manually tripped
4.0 £ 0.5 s). The PUPs then coasted down under
the influence ¢ iae flywheel system. Coastdown
was completed at 19.3 = 0.1 s, when the fly-
wheels were decoupled from the PCPs. Instru-
mentation indicated that PCP loop seals were in a
completely voided condition following pump
coastdown. HPIS injection, initiated by a hot leg
pressure setpoint of 10.6 MPa, commenced at
2.88 = 0.1 s, delivering a scaled flow of 0.5 =
0.2 L/s inte the intact loop cold leg. The main
feed pumps tripped and the steam generator steam
control valve commenced to ramp shut on receipt
of the reactor scram signal; the steam control
valve was fully shut at 12.1 £ 0.2 s. The reactor
vessel upper plenum reached saturation and began
to void at 0.2 %= 0.1 s, with the broken loop cold
leg (BLCL) saturating at 10.5 =+ 0.5s. The
pressurizer indicated empty by 15.5 = 0.5s. A
thermal excursion began at the top of the active
core region at 108.4 =+ 1.0 s and at a pressure of
3.6 + 0.1 MPa and continued to move into the
core urtil 1840 = 1.0 s. At this ume, the PCS
pressure had decreased sufficiently (1.66 =
0.06 MPa) to allow the degraded (scaled to three
out of four available) accumulator injection sys-
tem to commence core reflood. A maximum fuel
cladding temperature of 715.0 = 3 K was reached
at 198.0 = 2.0 5. The core reflood was assisted by
the scaled LPIS which began injecting ECC water
to the intact loop cold leg when the PCS pressure
had decreased to 1.08 + 0.06 MPa at 201.0 =
0.5 5. Core reflood was complete and the experi-
ment was terminated at 214.0 = 1.0 s, when all
fuel cladding temperatures indicated at or below
the saturation temperature.

The combined sequence of events for Experi-
ments L5-1 and L8-2 is provided in Table 2-1.
Figure 2-2 shows the decay heat during Expen-
ment LS-1 which was calculated using the
American Nuclear Society Standard 513

2.1.2 Experiment L8-2. Initial reactor criti-
cality occurred approximately 35 h prior to experi-
ment initiation. The power level reached 46
I MW at 25 h prior to the experiment, and was
maintained at that level until experiment initia-

tion. A plot of the power level versus time for the
40-h peniod prior to experiment initiation s given
in Figure 2-3. During this ime, measurements of
power level were performed using a secondary
calorimetric calculation. The PCS flow rate was
set at 334.6 = 6.3 kg/s, and adjustment of the
SCS was made 10 maintain the power level. The
PCS boron concentration was adjusted to estab-
lish the specified reactor vessel inlet temperature
of 5520 £ 11K, and a hot leg pressure of
14.87 + 0.10 MPa was maintained.

The procedure for Experiment 1.8-2 was iden-
tical to Experiment LS5-1 until the time when the
accumulator began injecting water into the PCS in
Experiment L5-1. The accumulator was isolated in
Experiment L8-2 so that coolant injection would
not occur. The cold leg QOBV was opened to
initiate Experime=t 1L.8-2, and the reactor .cram-
med o 010 £ 0.05 5. The PCPs were shut off
manually at 3.2 + 0.5s, and completed their
coastdown at 19.0 £ 0.1 s. PCP loop seal
instrumentation indicated a completely voided
condition following pump coastdown. The HPIS
began injecting water into the PCS at 3.05 =
0.1 z, delivering a flow rate of 0.5 = 0.2 L/s in
the intact loop cold leg. The steam flow control
valve of the steam gen era tor was fully shut at
i24 2 0.1 s. The reactor vessel upper plenum
reached saturation at 0.2 + 0.1 s, followed by the
BLCL which saturated at 104 + 0.2s. The
pressurizer indicated empty at 15.5 + 0.5s. The
fuel cladding thermocouple temperature excursion
began at 112.0 = 0.5s, and progressed to the
lowest thermocouple elevation by 240.0 £ 2.0 s,
when the corc region was devoid of liquid. The
PCPs were restarted when the highest monitored
fuel cladding thermocouples reached the 811-K
setpoint at 234.5 2 0.5 5. The highest monitored
fuel cladding thermocouples reached 950 = 3 K
at 286.0 = 0.5 s, whereupon the operators tripped
the PCP power (291.0 + 1.0s) and initiated
Accumulator A injection (294.0 = 1.0 ). Clad-
ding temperatures contineed to rise, and at 299.2
+ 2.0 s reached 978 K, whereupon both HPIS B
and Accumulator B njection systems were
initiated by automatic PPS function. The core was
reflooded by 306.4 + 0.5 s.

Figure 2-4 shows the decay heat during Experi-
ment L8-2 which was calculated using the
American Nuclear Society Standard 5.1 3

The BST pressure was not controlled because
the back pressure was not expected to affect the
blowdown. BST recirculation through the spray







TABLE 2-1. (conmtinued)

Time after
Experiment Initiation

(s)
Experiment Experiment
Event L5-1 LB-2

PCPs tripped N/AS 291.0 ¢ 1.0
Plant protection system signal initiated N/A 299.2 ¢+ 2.0
(fuel cladding temperature at 978 K)
Fuel cladding quench started (bottom of core) N/A 299.5 + 0.5
HPIS B injection started N/A 301.7 £ 0.5
Accumulator B injection started N/A 303.0 * 1.0
Fuel cladding quench completad at core peak 202.0 ¢ 1.0 305.0 = C.5

power elevation

Core reflood completed

a. Experiment initiation is defined to be the time when the broken loop cold

122_ pressure began tO i1ncrease.

214.0 ¢ 1.0 J06.4 * 0.5

b. Designates complete core uncuvery in Experiment L8-2.

¢. NK/A--not applicable for this experiment.

headers took pilace during Experiment L.8-2 at full
spray pump capacity throughout the transient to
ensure that homogeneous temperatures would be
maintained throughout the water volume in the
BST.

The DAVDS recorded approximately 20 min of
data. An clectrical calibration of the DAVDS was
performed following each experiment

2.2 Initial Conditions

The specified initial plant operating conditions
(except for the linear heat generation rate) for
Experiments L5-1 and L8-2 are presented in
Table 2-2 along with the values measured immedi-

ately prior to experiment imtiation. Tables 2-3
and 2-4 give the linear heat generation rate versus
core height for three locations within the LOFT
core prior to Experiments L5-1 and L8-2 initia-
tions. The data for Tables 2-3 and 24 were
obtained from the traversing in-core probe
system.

Table 2-5 gives the measured fluid temperatures
of the PCS immediately prior to Experiments 1.5-1
and L8-2.

Tables 2-6 and 2-7 specify the required water
chemistry for the PCS, BST, and SCS, and
present the results of the water chemistry analyses
for preexperiment conditions in these systems for
Experiments L.5-1 and 1 8.2
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3. DATA PRESENTATION FOR EXPERIMENT L5-1




TABLE 3-1. MEASURED VARIABLES PRESENTED FOR EXPERIMENT L5-1

Beam B (CW looking away
from RV).

Variable,
Systam, and Figure
Detector Location Number Comment s
VALVE OPENINC
Secondar
Cooiant System
CV=P004-010 Main steam control valve. 38-1 NMualified.
CHORDAL DENSITY
Broken Loop
DE-BL-001A Cold leg at drag disc- 38~2 Qualified.
turbine transducer (DTT) JL-1
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. 38-3 Qualified.
Beam B is through center- IL-2
line of pipe 45° from
vertical [counterclock-
wise (CCW) looking toward
RV].
DE-BL-001C Cold leg at DTT flange. 3S5~4 Qualified, some
Beam C is 22°, 7 min from 3L-3 large data pro-
Beam B (CCW looking toward cessing spikes,
RV).
DE-BL~002B Hot leg at DTT flange. 3L-4 Qualified.
Beam B is through center-
line of pipe 45° from
vertical (CW looking
toward RV).
DE-BL-002C Hot leg at DTT flange. 3L-5 Qualiftied.
Beam C is 22°, 7 min from
Beam B (W looking toward
RV).
Intact Loop
DE-PC-001A Cold leg at DTT flange. 38~ Nualified.
Beam A is 14°, 21 min from 3L-6







TABLE 3~1. (continued)

Variable,
System, and Figure
Detector Location Number Comment s
FLOW RATE
Secondary
Coolant System
FT-P00&-012 Inlet to air-cooled 3s-11 Qualified, initial
condenser inlet header. conditions only.
FT-P004-72-2 Flow out of main feedwater 35-12 Qualified.
pump.
Emergency Core
Cooling System
FT-P120-085 Low-pressure injection JL-14 Qualified, no other
system (LPIS) Pump A in measurement for
4-in. line between heat direct compa.ison,
exchanger and orifice.
FT-P128-104 High-pressure injection 38-13 Qualified.
system (HPIS) Pump A IL-15
discharge. lu-3
Intact Loop
FT-P139-27-2 Hot leg venturi flowmeter 38-14 Qualified, «iarial
(bottom of pipe). conditions only.
LIQUID LEVEL
Emergency Core
Cooling System
LE-ECC~-01A Accumulator A. 3L-16 Qualified.
LIT-P120-087 Accumulator A. IL-17 Qualified,
Slowdown Sup-
pression Tank
LT-P138-033 Blowdown suppression tank 3L.-18 Qualified, not
(BST) level on north end density
of tank. compensated.
LT-P138-058 BST level on south end of 3L-18 Qualified, not

tark.

22

density
compensated.
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TABLE 3-1. (continued)
Variable,
System, and Figure
Detector Location Number Comment s
MOMENTUM FLUX
Broken Loop
ME-BL-001A Cold leg DTT flange at 3L-19 Qualified.
bottom of pipe, high
range.
ME-BL-001B Cold leg DTT flange at 3L-20 Qualified.
middle of pipe, high 3u-4
range.
ME-BL-001C Cold leg DTT flange at top 3L-21 Qualified.
of pipe, high range.
ME-BL-001E Cold leg DTT flange at 3L-22 Qualified, narrow
middle of pipe, low range. range instrument.
ME-BL~001F Cold leg DTT flange at top 3L-23 Qualified, narrow
of pipe, low range. range instrument.
Intact Loop
ME-PC-001A Cold leg horizontal DTT 3L-24 Qualified.
flange on far side of pipe
as viewed from rake flange.
ME-PC-002A Hot leg DTT flange at 3L-25 Qualified.
bottom of pipe.
ME~-PC~-002B Hot leg DTT flange at 3L-26 Qualified.
middle of pipe.
ME-PC-002C Hot leg DTT flange at top 3L-27 Qualified.
of pipe.
DIFFERENTIAL
PRESSURE
§foken Loop
PAE-BL-015 Cold leg upstream of 38-15 Qualified.
nozzle throat.
PAE-BL-016 Cold leg upstream of 3s-15 Nualified.

nozzle midplane.
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TABLE 3-1,

(continued)

Variable,
System, and
Petector

Location

PRESSURE
(continued)

Intact Loog
PE-PC-(O1

PE-PC-006

Secondary
Coolant System

PE-SGS-001

Reactor Vessel

PE-1UP-001A

Intact Loog

PT-P139-05-~1

PUMP SPEED
Intact Loop
RPE-PC-001
RPE-PC-002
REACTIVITY

Peactor Vessel

RE-T-77-1A2

TEMPERATURE

Broken Loop

TE-BL-001B

Cold leg at DTT flange.

Reference pressure between
SC outlet and PCP inlet,

SC dome pressure,

Above Fuel Assembly
end box.

1 upper

Pressurizer, 1.88 m above
bottom (vapor space).

PCP-1.

Power range, Channel A

level.

Cold leg at DTT flunge
at middle of pipe.

25

Figure

Number il Comment s
3L-35 Qualified.

js-18 Qualified.

3L-36

30-5

31.-37 Qualified.

3L-38 Qualified.

35-19 Qualified.

IL-39

IL~40 Qualified.

3L-41 Qualified.

35-20 Qualified.

35-21 Qualified, possible
3L-42 hot wall effects.
-6




TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comment s
TEMPERATURE
{continued) .
Intact Loop
TE-PC-001B Cold leg DTT f  ~nge at 38~22 Qualified, possible 1
middle of r 3L-43 hot wall effects.
TE-PC~002., Hot leg DT1 flange at 38-23 Qualified, possible
middle of pipe. 3L-44 hot wall effects.
Reactor Vessel
TE-1LP-001 Fuel Assembly 1 lower end 35-24 Qualified.
box.
TE-1UP-001 Fuel Assembly 1 upper end 38-25 Qualified.
box.
TE-2R13-021 Cladding on Fuel 3L-45 Qualified.

Assembly 2, Row H,
Column 13 at 0.53 m above
bottom of fuel rod.

T

m

.
“

-

113-049 Cladding on Fuel 3L~45 Qualified.
Assembly 2, Row H,
Column 13 at 1.24 m above
bottom of fuel rod.

TE-2H14-028 Cladding on Fuel 3L=45 Qualified.
Assembly 2, Row H,
Column 14 at 0.71 m above
bottom of fuel rod,.

TE-2H14-032 Cladding on Fuel 3L-45 Qualified.
Assembly 2, Row H,
Column 14 at 0.81 m above
bottom of fuel rod.

TE-3B10~-037 Claddiag on Fuel 3L-46 Qualified.
Assembly 3, Row B,
Column 10 at 0.94 m above
bottom of fuel rod.

TE-3811-028 Cladding on Fuel JL-46 Qualified.
Assembly 3, 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 Comment s
TEMPERATURE
- {continued)

Reactor Vessel
{continued)

TE-3B11-032 Cladding on Fuel 3L-46 Qualified.
Assembly 3, Row B,
Column 11 at 0.81 m above
bottom of fuel rod.

TE-3B12-026 Clacding on Fuel IL-46 Qualified,
Assembly 3, Row B,
Column 12 at 0.66 m above
bottom of fuel rod.

TE-3UP-001 Fuel Assembly 3 upper end 38-26 Qualified.
box. 3L-47
TE-3UP-008 Liquid level transducer 3L~47 Qualified.
‘ above Fuel Assembly 3.
TE-3UP-010 Liquid level transducer 3L-47 Qualified.

above Fuel Assembly 3.

TE-3UP-014 Liquid level transducer JL-47 Qualified.
above Fuel Assembly 3.

TE-4H13-037 Cladding on Fuel 3L-48 Qualified.
Assembly 4, Row H,
Column 13 at 0.94 m above
bottom of fuel rod.

TE-4H14~032 Cladding on Fuel 3L-48 Qualified.
Assembly 4, Row H,
Column 14 at 0.81 m above
bottom of fuel rod.

TE-4115-026 Cladding on Fuel IL-48 Qualified.
Assembly 4, Row H,
Column 15 at 0.66 m above
. bottom of fuel rod.

TE-4H15-041 Cladding on Fuel 3L-48 Qualified.
Assembly 4, Row H,
Column 15 at 1.04 m above

. bottom of fuel rod.




TABLE 3-1. (continued)

Variable,
System, and Figure
Detector Location Number Comment s
TEMPERATURE
(continued)
Reactor Vessel
(continued)
TE-5G6-011 Cladding on Fuel 3L~49 Qualified.
Assembly 5, Row G,
Column 6 at 0.28 m above
bottom of fuel rod.
TE-5G6-030 Cladding on Fuel JL-49 Qualified.
Assembly 5, Row G,
Column 6 at 0.76 m above
bottom of fuel rod.
TE-5G6-045 Cladding on Fuel JL-49 Qualified.,
Assembly 5, Row G,
Column 6 at 1l.14 m above
bottom of fuel rod.
TE-5G6-062 Cladding on Fuel 3L-49 Qualified.
Assembly 5, Row G,
Column 6 at 1.57 m above
bottom of fuel rod.
TE-5H6~024 Cladding on Fuczl 3L=-50 Qualified.
Ass:mbly 5, Row H,
Column 6 at 0.61 m above
bottom of fuel rod.
TE-5H6~-028 Cladding on Fuel 3L-50 Qualified.
Assembly 5, Row H,
Column 6 at 0.71 m above
bottom of fuel rod.
TE-5H6-032 Cladding on Fucl 3L~-50 Qualified.
Assembly 5, Row H,
Column 6 at 0 81 m above
bottom of fuel rod.
TE-5H6-037 Cladding on Fuel 3L-50 Qualified.
Assembly 5, Row H,
Column 6 at 0.94 m above
bottom of fuel rod.
TE-S5LP-001 Fuel Assembly 5 lower end 3L-51 Qualified.
box.
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TABLE 3-1. (continued)

Variable,

System, and Figure

Detector Location Number Comment s
TEMPERATURE

(continued)

Reactor Vessel
(continued)

TE-5LP~-003 Fuel Assembly 5 lower end 3L-52 Qualified.
box.

TE-5U0P-001 Fuel Assembly 5 upper end 3s-27 Qualified,
box. 3L-53

TE=-5UP-003 Fuel Assembly 5 upper end 3L-54 Qualified.
box.

TE-5UP-005 Fuel Assembly 5 upper end 3L-55 Qualified.
box.

TE-6G14-011 Cladding on Fuel 3L-56 Qualified.

Assembly 6, Row G,
Column 14 at 0.28 m above
bottom of fuel rod.

TE-6G14-030 Cladding on Fuel IL-56 Qualified.
Assembly 6, Row G,
Column 14 at 0.76 m above
bottom of fuel rod.

TE-6G14-045 Cladding on Fuel 3L-56 Qualified.
Assembly 6, Row G,
Column 14 at 1.14 m above
bottom of fuel rod.

TE-6114-021 Cladding on Fuel IL-56 Qualified.
Assembly 6, Row I,
Cclumn 14 at 0.53 m above
bottom of fuel rod.
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Figure 3S-1. Valve position for secondary coolant system steam fliow
control valve (CV-P004-010).
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Figure 3L-16. Liquid level in emergency core cooling system Accumulator A
(LE-ECC-01A).
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Figure 3L-19. Momentum flux in broken loop coid leg DTT roke ot bottom of
pipe, high range (ME-BL-001A)
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Figure 3L-21. Momentum flux in broken loop ccld leg DTT roke ot top of
pipe, high range (ME-BL-001C).
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Figure 3L-27. Momentum flux in intact loop hot leg DTT raoke at top of pipe
(ME-PC-002C).
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Figure 3L—33. Pressure in broken loop cold leg (PE-BL-001).
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4. EXPERIMENTS L5-1 AND L8-2 COMPARISON
DATA PRESENTATION

The data presentation in this section are from
Experiments LS-1 and L8-2. The data have been
cverlayed to shcy' the comparison of these two
experiments.

Table 4-1 lists the selected measurements
presented in this section and gives the detector
location and the figure numbers. In addition, this
table contains a ““Comments”’ column that gives
information pertaining to the usability of the data.

The data are divided into three categories as
follows:

1. Experiments L3-1 and L8-2 Measured
Variables, Short-Term Plots (-§ to 20 s),

Figures 4S-1 through 4S-3

2. Experiments L5-1 and LR8-2 Measured
Vasiables, Long-Term Plots (0 to 200 s),

Figures 4L-1 through 41.-20

3. Experiments LS-! and L8-2 Computed

Variables, Figures 4C-1 through 4C-5.

TABLE &4~1., MEASURED VARIABLES PRESENTED FOR EXPERIMENTS LS5-1 AND LB-2
COMPARISON
Variable,
System, and Figure
Detector Location Number Con.ments8
VALVE OPENING
Broken Loop
Cv-P138-001 Quick=-opening blowdown 48-1 Qualified.
valve (QOBV) in cold leg.
CHORDAL DENSITY
Broken Loop
DE-BL-001B Cold leg at drag disc- 4rL-1 Qualified (L5-1).
turbine transducer (DTT) Qualified, invalid
flange. Beam B 1s through data between 310
centerline of pipe 45° and 360 s replaced
from vertical [counter- by interpolation
clockwise (CCW) looking (L8-2).
toward reactor vesse)
(rRV)].
DE-BL-001C Cold leg at DTT flange. 41L-2 Qualified, some

Beam C is 22°, 7 min from
Beam B (CCW looking
toward RV).
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large data pro-
cessing spikes
(L5-1). OQualified,
invalid data
between 317 and

360 s replaced by
interpolation
(LB-2).



TABLE 4~1. (continued)

Variable,
System, and Figure
Detector Location Number Comment s
FLUID VELOCITY
Intact Loop
FE-PC-001B Cold leg horizontal DTT 41-3 Qualified.
flange at center of pipe.
FE-PC-002B Hot leg DTT flange at 41L=4 Qualified.
middle of pipe.
MOMENTUM FLUX
Broken Loop
ME-BL-001A Cold leg DTT flange at 4L-5 Qualified,
bottom of pipe, high
range.
ME-BL-0018B Cold leg DTT flange at 4L-6 Qual_fied.
middle of pipe, high
range.
ME-BL~-001C Cold leg DTT flange at top 4L-7 Qualified.
of pipe, high range.
Intact Loop
ME-PC~001A Cold leg horizontal DTT 41.-8 Qualified,
flange at far side
of pipe as viewed from
rake f{lange.
ME-PC-002B Hot leg DTT flange at 41L.-9 Qualified.
middle of pipe.
NEUTRON
DETECTION
Reactor Vessel
NE-2H8-26 Neutron detector in Fuel 48-2 Qualified (L5-1).

Assembly 2.

Qualified,
anomalous spike at
approximately 300 s
(L8-2).

.
.




TABLE 4-1. {continued)

Variable,

System, and Figure
Detector Location Number Comment 5
DIFFERENTIAL

PRESSURE
Broken LonE

PdE-BL~-018 Cold leg across nozzle 41-10
spoolpiece,

Intact Loo

PdE-PC-008 Across pressurizer surge 41-11
line.
PdT-P139-030 Across RV just beyond 4S8-3

intact loop inlet and
outlet nozzles.

FRESSURE

§roken Loop

PE-BL-001 Cold leg at DTT flange. 41-12
PE-BL-009 Cold leg upstream of 41-13
nozzle.

Intact Loop

PE-PC-G01 Cold leg at DTT flange. 41L-14

Secondary
Coolant System

PE-SGS-001 SG dome pressure. 4L-15

Reactor Vessel

PE-1UP-001A Above Fuel Assembly 1 upper 4L-16
end box.
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Qualified (iL5-1).
Qualified,
anomalous spikes
prior to 110 s
(L8-2).

Qualified, narrow
range instrument,
magnitude
uncertain.

Qualified, initial
conditions only.

Qualified.

Qualified.

Qualified.

Qualified.

Qualified.




TABLE 4-1. (continued)

Variable,
System, and Figure :
Detector Location Number Comment s
TEMPERATURE
Reactor Vessel
TE-1B10-037 Cladding on Fuel 4L-17 Qualified.
Assembly 1, Row B,
Column 10 at 0.94 m above
bottom of fuel rod.
TE-1B11-028 Cladding on Fuel 41L-18 Qualified.
Assembly 1, Row B,
Column 11 at 0.71 m above
bottom of fuel rod.
TE~1B11-032 Cladding on Fuel 41L-19 Qualified.
Assembly 1, Row B,
Column 11 at 0.8]1 m above
bottom of fuel rod.
TE-1B12-026 Cladding on Fuel 41-20 Qualified.
Assembly 1, Row B,
Column 12 at 0.66 m above

bottom of fuel rod.

a. The comments are the same for Experiments L5-1 and

experiment is specified,

LB=2 unless the




EXPERIMENTS L5-1/1L8~2
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EXPERIMENTS L5-1/L8-2
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5. DATA PRESENTATION FOR EXPERIMENT L8-2




TABLE 5-1. (continued)

Variable,
System, and Figure
Detector Location Number Comment s

CHORDAL DENSITY
(continued)

Intact LooE

DE-PC~001B Cold leg at DTT flange. SL-5 Qualified, invalid .
Beam B is through center- 5U=-2 data between 310
line of pipe 45° from and 360 s replaced
vertical (CCW looking by interpolation.

away from RV).

DE-PC-002A Hot leg at DTT flange. 5L-6 Qualified, invalid
Beam A is 14°, 21 min data between 310
from Beam B (CW looking and 360 s replaced
away from RV). by interpolation.

DE-PC-002B Hot leg at DTT flange. 5L-7 Qualified, invalid
Beam B is through center- data between 310
line of pipe 45° from and 360 s replaced
vertical (CCW looking by interpolation.

away from RV).

DE~-PC-002C Hot lag at DTT flange. SL-8 Qualified,
Beam C is 22°, 7 min from magnitude
Beam B (CCW looking away uncertain. Invalid
from RV). data between 310
360 s replaced by
interpolation.
DE~-PC~003B Below steam generator (SG) 5L-9 Qualified,

at DTT flange. Beam B is
through centerline of pipe.

FLUID VELOCITY

Intact Loop
-
FE-PC-001A Cold leg horizontal DTT 5L-10 Qualified.
flange on far side
of pipe as viewed from
rake flange. \
FE-PC-001B Cold leg horizontal DTT 5L-10 Qualified.

flange at center of pipe.
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TABLE 5-1. (continued)

Variable,
System, and Figure
Detector Location Number Comment s
FLUID VELOCITY
(continued)
Intact Loo
zcontxnued;
FE-PC-001C Cold leg horizontal DTT 5L-10 Gualified.
flange on near side
of pipe as viewed from
rake flange.
FE-PC-002A Hot leg DTT flange at SL-11 Qualified.
bottom of pipe.
FE-PC-002B Hot ieg DTT flange at SL-11 Qualified.
middle of pipe.
FE-PC-002C Hot leg DTT flange at to; 5L-11 Qualified.
of pipe.
FLOW RATE
Emergency Core
Cooling System
FT-P120-072 Low-pressure injection 5L-12 Qualified.
system (LPIS) Pump B
discharge.
FT-P120-085 LPIS Pump A discharge. 5L-13 Qualified, spikes
at approximately
5 s.
FT-P120-31-5 Accumulator B in 6-in. S5L-14 Qualified.
line downstream of
orifice.
FT-P128-085 High-pressure injection SL-15 Qualified.
system (HPIS) Pump B
discharge.
FT-P128-104 HPIS Pump A discharge. 5L-16 Qualified.



TABLE 5-1. (continued)

of pipe, low range.
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Variable,
System, and Figure
__Detector Lecation Number Comment s
LIQUID LEVEL
Emergency Core
Cooling System
LE-ECC-01lA Accumulator A. 5L-17 Qualified.
LIT-P120-030 Accumulator B. SL-18 Qualified.
LIT-P120-044 Accumulator A. 5L-19 Qualified.
Blowdown Sup-
pression Tank
LT-P138-033 Blowdown suppression tank 5L-20 Qualified, not
(BST) level on north end density
of tank. compensated,
LT-P138-058 BST level on south end of 5L-20 Qualified, not
tank. density
compensated.
MOMENTUM FLUX
Broken Loop
ME-BL-001A Cold leg DTT flange at SL-21 Qualified.
bottom of pipe, high
range.
ME-BL-001B Cold leg DTT flange at 5L-22 Qualified.
middle of pipe, high
range.
ME-BL-001C Cold leg DTT flange at top 5L-23 Qualified,
of pipe, high range.
ME-BL-001D Cold leg DTT flange at S5L-24 Qualified, narrow
bottom of pipe, low range. range instrument.
ME-BL-001E Cold leg DTT flange at 5L-25 Qualified, narrow
middle of pipe, low range. range instrument.
ME-BL-001F Cold leg DTT flange at top 5L-26 Qualified, narrow

range instrument.




TABLE 5-1. (continued)

Variable,
System, and
Detector Location

Figure
Number Comment s

MOMENTUM FLUX
(continued)

Intact LooE

ME-PC-001A Cold leg horizontal DTT
flange on far side
of pipe as viewed from
rake flange.

ME-PC-001B Cold leg horizontal DTT
flange at center of
pipe.

ME-PC-002A Hot leg DTT flange at

bottom of pipe.

ME-PC-002B Hot leg DTT flange at
middle of pipe.

ME-PC-002C Hot leg DTT flange at top
of pipe.

ELECTRICAL

CURRENT

Intact Loog

PCP-1~-1-RMS Primary coolant pump
(pcp) 1.

PCP-2-1-RMS PCP-2.

ELECTRICAL

POWER

Intact Loop

PCP-1-P PCP~1.,

PCP-2-P PCP-2.
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5L-27 Qualified.

5L-28 Qualified,
magnitudes
uncertain.

5L-29 Qualified.

5L=-30 Qualified,

5L-31 Qualified.

5L-32 Qualified, no other
measurement for
direct comparison.

5L-35 Qualified, no other
measurement for
direct comparison.

5L-33 Cvalified, no other
measurement for
direct comparison.

S5L=36 Qualified, no other
measurement for
direct comparison.



TABLE 5-1. (continued)
Variable,
System, and Figure
Detector Location Number Comment s
ELECTRICAL .
VOLTAGE
Intact Loop
PCP=-1-V-RMS PCP-1. S5L=-34 Qualified, no other y
measurement for
direct comparison.
PCP-2-V-RMS PCP-2. S5L-37 Qualified, no other
measurement for
direct comparison.
DIFFERENTIAL
PRESSURE
Broken Loop
PdE-BL-015 Cold leg upstream to nozzle 5L-38 Qualified, over-
throat. ranged 0 to 11 s,
PdE~BL-016 Cold leg upstream to nozzle 5L-38 Qualified, over-
midplane. ranged 0 to 11 s.
PdE-BL-017 Cold leg upstream to nozzle 5L-38 Qualified, over-
exit. ranged 0 to 11 s.
PdE-BL-018 Cold leg across nozzle 5L-38 Qualified,
spoolpiece. anomalous spikes
prior to 110 s.
Intact Loop
PAdE-PC~-001 Cold leg across PCPs. 5L-39 Qualified.
PAdE-FC-010 Across PCP-2. SL=40 Qualified.
Reactor Vessel
PAE-"V=005 Top of RV to intact loop 5U=3 Qualified,

hot leg.

magnitude *
uncertain, no other
measurement for

direct comparison.




TABLE 5-1. (continued)

Variable,
System, and Figure
Detector Location Number Comment s
DIFFERENTIAL
PRESSURE
(continued)
Intact Loop
PdT-P139-030 Across RV just beyond 5L-41 Qualified, initial
intact loop inlet and conditions only.
outlet nozzles.
PRESSURE
Broken Loop
PE-BL-001 Cold leg at DTT flange. 5L-42 Qualified.
PE-BL-009 Cold leg upstream of S5L=43 Qualified.
nozzle.
Intact Loop
PE-PC-001 Cold leg at DTT flange. S5L=44 Qualified.
PE-PC-006 Reference pressure between S5L=45 Qualified.
SG outlet and PCP inlet.
Secondary
Pt ———— A
Coclant System
PE-SGS-001 SG dome pressure. SL-46 Qualified.
Reactor Vessel
PE-1UP-001A Above Fuel Assembly 1 upper S5L-47 Qualified.
end box.
Intact Locp
PT-P139-05-1 Pressurizer, 1.88 m above SL-48 Qualified.
bottom (vapor space).
PUMP SPEED
Intact Loop
RPE-PC-001 PCP~-1. 5L-49 Qualified.
RPE-PC~002 PCP~2. 5L-50 Qualified.




TABLE 5-1. (continued)

Variable,
System, and Figure
Detector Location Number Comment s
TEMPERATURE
Broken Loop
TE-BL-001B Cold leg at DTT flange SL-51 Nualified, possible
at middle of pipe. not wall effects.
TE-BL-002B Hot leg at DTT flange 5L~52 Qualified, possible
at middle of pipe. Yot wall effects.
Intact Loop
TE-PC-001B Cold leg DTT flange at SL-53 Qualified, possible
middle of pipe. hot wall effects.
TE-PC-002B Hot leg DTT flange at SU~-4 Qualified, possible
middle of pipe. hot wall effects.
Reactor Vessel
TE-2H13-021 Cladding on Fuel 5L-54 Qualified.
Assembly 2, Row H,
Column 13 at 0.53 m above
bottom of fuel rod.
TE-2H13-049 Cladding on Fuel S5L-54 Qualified.
Assembly 2, Row H,
Column 13 at 1.24 m above
bottom of fuel rod.
TE-2H14-028 Cladding on Fuel 5L-54 Qualified.
Assembly 2, Row H,
Column 14 at 0.71 m above
bottom of fuei rod.
TE-2H14-032 Cladding on Fuel S5L-54 Qualified.
Assembly 2, Row H,
Column 14 at 0.81 m above
bottom of fuel rod.
TE-3B10-037 Cladding on Fuel 5L-55 Qualified.

Assembly 3, Row B,
Column 10 at 0.94 m above

bottom of fuel rod.
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TABLE 5-1. (continued)
Variable,
System, and Figure
Detector Location Number Comment s
TEMPERATURE
(continued)
Reactor Vessel
(continued)
TE-3B11-028 Cladding on Fuel 5L=55 Qualified.
Assembly 3, Row B,
Column 11 ar 0./1 m above
bottom of fuel rod.
TE-3B11-032 Cladding on Fuel 5L-55 Qualified.
Assembly 3, Row B,
Column 11 at 0.81 m above
bottom of fuel rod.
TE-3B12-026 Cladding on Fuel 3L~35 Qualified.
Assembly 3, Row B,
Column 12 at 0.66 m above
bottom of fuel rod.
TE-3UP-001 Fuel Assembly 3 upper end 5L=-56 Qualified.
box.
TE-3UP-008 Liquid level transducer 5L=56 Qualified.
above Fuel Assembly 3.
TE-3UP-010 Liquid level transducer 5L-56 Qualified.
above Fuel Assembly 3.
TE-3UP-014 Liquid level transducer 5L-56 Qualified.
above Fuel Assembly 3.
TE-4H13-037 Cladding on Fuel SL-57 Qualified.
Assembly 4, Row H,
Column 13 at 0.94 m above
bottom of fuel rod.
TE-4H14-032 Cladding on Fuel S5L-57 Qualified.
Assembly 4, Row H,
Column 14 at 0.81 m above
bottom of fuel rod.
TE-4H15-026 Cladding on Fuel S5L-57 Qualified.

Assembly 4, Row H,
Column 15 at 0.96 m above
bottom of fuel rod.
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TABLE 5-1. (continued)

Variable,
System, and Figure
Detector Locat.on Number Comment s

TEMPERATURE
(continued)

Reactor Vessel
(continued)

TE-4H15-041 Cladding on Fuel SL-57 Qualified.
Assembly 4, Row H,
Column 15 at 1.04 m above
bottom of fuel rod.

TE-5G6-011 Cladding on Fuel 5L-58 Qualified.
Assembly 5, Ruw G,
Column 6 at 0.28 m above
bottom of fuel rod.

TE-5G6-030 Cladding on Fuel 5L-58 Qualified.
Assembly 5, Row G,
Column 6 at 0.76 m above
bottom of fuel rod.

TE-5G6~045 Cladding on Fuel 5L-58 Qualified.
Assembly 5, Row G, 5U-5
Column 6 at 1.14 m above
bottom of fuel rod.

TE-5G6-062 Cladding on Fuel SL-58 Qualified.
Assembly 5, Row G,
Column 6 at 1.57 m above
bottom of fuel rod.

TE-5H6-024 Cladding on Fuel SL-59 Qualified.
Assembly 5, Row H,
Column 6 at 0.61 m above
bottom of fuel rod.

TE-5H6-028 Cladding on Fuel 5L=59 Qualified.
Assembly 5, Row H,
Column 6 at 0.71 m above
bottom of fuel rod.

TE-5H6-032 Cladding on Fuel S5L=59 Qualified.
Assembly 5, Row H,
Column 6 at G.81 m above
bottom of fuel rod.
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TABLE 5-1. (continued)
Variable,
Sysiem, and Figure
Detector Location Number Comment s
TEMPERATURE
(continued)
Reactor Vessel
(continued)
TE-5H6-037 Cladding on Fuel 3L~59 Qualified.
Assembly 5, Row H,
Column 6 at 0.94 m above
bottom of fuel rod.
TE-5LP-001 Fuel Assembly 5 lower end S5L-60 Qualified.
box.
TE-S5LP-003 Fuel Assembly 5 lower end 5L-61 Qualified.
box.
TE-5UP-001 Fuel Assembly 5 upper end 5L-62 Qualified.
box.
TE-5UP-003 Fuel Assembly 5 upper end 5L-63 Qualified.
box.
TE-5UP-005 Fuel Assembly 5 upper end SL-64 Qualified.
box.
TE~6G14-011 Cladding on Fuel 5L-65 Qualified.
Assembly 6, Row G,
Column 14 at 0.28 m above
bottom of fuel rod.
TE-6G14-030 Cladding on Fuel 5L-65 Qualified.
Assembly 6, Row G,
Column 14 at 0.76 m above
bottom of fuel rod.
TE-6G14-045 Cladding on Fuel 5L-65 Qualified.
Assembly 6, Row G,
Column 14 at 1.14 m above
bottom of fuel rod.
TE-6114-021 Cladding on Fuel SL-65 Qualified.

Assembly 6, Row I,
Column 14 at 0.53 m above
bottom of fuel rod.
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