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ABSTRACT

This report presents test data recorded for Test behavior of a system during single-phase (subcooled)
S-NC-1 (ANCI and BNCl) of the Semiscale steady-state natural circulation flow conditions. Of
Mod-2A Natural Circulation Test Series. This is one special interest were the effects on single-phase
of several Semiscale tests that investigate the natural circulation flow promoted by changes in core
thermal-hydraulic phenomena resulting from opera- power, primary pressure, and external heater power.
tional transients invohing loss of mechanical
primary coolant circulation in a pressurized water

Th.is report presents the um. terpreted datanreactor. These tests give experimental data used to
develop and assess the analytical capability of com- from Test S-NC-1 (ANCI and BNCl) for future
puter models predicting the results of small-break data analysis. The data, presented by graphs m

,

loss-of-coolant accidents or operational transients engineering units, have been analyzed only to she

invohing the loss of primary pumping al-ility, extent necessary to ensure that they are reasonable
and consistent.

The primary objective cf Test S-NC-1 was to
experimentally characterize the thermal-hydraulic

ii



SUMMARY

Test S-NC-1 is one in the Semiscale N1od-2A intact loop pump was removed to eliminate leak.
Natural Circulation Test Series conducted by age, and replaced with a spool piece designed to
EG&G Idaho, Inc., for the United States Govern- have a hydraulic resistance scaled for a locked
ment. The NC Series investigates the thermal- rotor condition.
hydraulic phenomena resulting from operational
transients involving the loss of mechanical Natural circulation of the primary fluid was
primary coolant circulation in a pressurized water established at a variety of primary system prer-
reactor, and provides experimental data that can sures and core power levels, using the core as a
be used to develop and assess the analytical heat source and steam generator secondary as a
capability of computer models designed to predict heat sink: low pressure,0.48 MPa; intermediate
and analyze such transients. The objective of pressure, 3.5 h1Pa; high pressures, 9.1 N1Pa,
Test S.NC-1 was to experimentally characterize 10.1 h1Pa, and 11.2 h1Pa; and core power
the thermal-hydraulic behavior of a system during between 30 and 100 kW,1-1/2% to 5% decay
single-phase (subcooled), steady-state, natural cir- power. The primary pressure was changed as
culation flow conditions. Of specialinterest were noted above to ensure sufficient subcooling in the
the effects on single-phase, natural circulation primary for single phase conditions. Secondary
flow promot d by changes in cc e power, primary pressure was maintained constant during each
pressure, and external heater po.ver. case.

The Alod-2A system is equipped with a pressure Generally, Test S-NC-1 proceeded as specified.
vessel that contains an electrically heated core and Conditions that did not conform to the specified
other simulated reactor internals and an external test configuration were considered acceptable for
downcomer assembly; an intact loop with steam analysis within the test objectives,
generator, pump, and pressurizer; and a broken
loop with steam generator, pump, and rupture Test S-NC-1 data are available from the NRC/
assembly. For this test, the broken loop and vessel RSR Data Bank at the Idaho National Engi-
upper head were removed and replaced with end neering Laboratory. Address inquiries to EG&G
caps, leaving the intact loop, vessel with down- Idaho, Inc., P.O. Box 1625, Idaho Falls,

corr.er, and intact loop steam generator. The Idaho 83415.
.
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EXPERIMENT DATA REPORT FOR
SEMISCALE MOD-2A NATURAL CIRCULATION

TEST SERIES
(TEST S-NC-1)

1. INTRODUCTION

The Semiscale Stod-2A experiments represent hydraulic and measurement response during
the current phase of the Semiscale Program con- transitions between different modes of natural cir-
ducted by EG&G Idaho, Inc., for the United culation, examination of the effect of nonconden-
States Governmet The program, sponsored by sible gas on natural circulation; and comparison
the Nuclear Regulatory Commission (NRC) of data to natural circulation tests performed in
through the Department cT Energy (DOE), is part other facilities. Results will also aid in assessing
of the oserall NRC .aotes reactor research pro- the capability of conventional PWR process
gram to investigate the response of a pressurized instrumentation to detect natural circulation. Due
water reactor (PWR) system to hypothesized loss- to scaling compromises in the Niod-2A system,
ot-coolant accidents (LOCAs) and to operational test results may not be directly applicable to
transients im ohing the loss of mechanical PWRs, but rather, may help identify dominant
primary coolant circulation. The underlying parameters for quantifying PWR natural circula-
objectives of the Semiscale Program are to quan- tion characteristics and limitations.
tify the physical processes that control system
behavior during operational transients or a The primary objective of Test S-NC-1 was to
LOCA, and to proside an experimental data t ase imestigate the effect of core power on single-
for assessing reactor safety evaluation models, phase natural circulation flow at a variety of
The Semiscale Afod-2A Program has the further system pressures, and with this data, to assess the
objective of providing support to other code capability to calculate single-phase natural
experimental programs in the forms of in%rumen- circulation and to predict system sensitivity to
tation assessment, test series time optimization, changes in core power and primary pressure. In
selection of test parameters, and comparative particular, modeling of the steam generator and
evaluation of test results. system h3draulic resistances and heat transfer

models were key features for evaluation. Other
Test S-NC-1, consisting of two parts, ANCI objectives were to evaluate instrumentation capa-

and BNC1, was conducted June 24,1981, in the bility to detect and quantify low, natural circula-
Semiscale Afod-2A system, as part of the 51od-2A tion type, How rates and small differentia!
Natural ( .culation Test Series (Test Series NC). temperatures and pressures, and to examine Semi-
This series investigates the thermal and hydraulic scale system typicality (scaling) by comparing
phenomena of natural circulation as a principal results in the blod-2A system with those obtained
core heat rejection mechanism during small-break in other systems.
loss-of-coolant accidents (LOCAs) and opera-
tional transients involving the loss of mechanical Test S-NC-1 is a steady-state experiment designed
primary coolant circulation in a PWR. The series to produce data that are independent of loop-to-loop
also provides thermal-hydraulic data that can be instabilities that could occur during transients. It is
used to assess and develop computer codes that also a separate effects test, which uses only a sub-
predict PWR system behavior resulting from a system of the blod-2A system so that important
loss of mechanical coolant circulation. Additional system para:netns during natural circulation can be
objectives for this test series include evaluaticn of better examined. Hardware configuratian and test
low flow, natural circulatioa-type measurement parameters were scaled from, and representative of,
techniques, identification of system thermal- typical PWR systems and operating conditions.
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This report presents the test data in an uninter- more detaild description of the Natural Circulation
preted but readily usable form for use by the nuclear Test Series, are in References I and 2. Preliminary
community in advance of detailed analysis and inter- analysis and interpretation of S-NC-1 data are
pretation. Section 11 briefly describes the system con- presented in Reference 3. Additional information
figuration, procedures, and sequence of events for describing the data acquisition system capabilities.
Test S-NC-1; Section 111 gives the data graphs, com- posttest adjustments made to the data, and the
ments, and supporting information necessary for methodology used to establish uncertainty limits for
interpretation of the data. A description of the the data are given in Appendix A.
overall Semiscale Program and test series, and a
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ll. SYSTEM, PROCEDURES, CONDITIONS, AND EVENTS
FOR TEST S-NC-1

The following system configuration, pro- tube diameter and lengths. Fillers were installed in
cedures, conditions, and events are specific to the shell side to provide a more properly scaled
Test S-NC-1. secondary fluid volume.

System Configuration Elevations of steam generator nozzles, plenums,
and tubes are similar to those of a PWR; however,
the steam dome is shorter than a PWR's steam

For Semiscale Natural Circulation Test S-NC-1, dome. The steam drying equipment is of a simpler
only part of the Mod-2A system was used, as shown and less efficient design, but this is of little impor-
in Figures I and 2. The test configuration consisted tance at the low steaming rates used in the NC test
of the vessel with electrically heated core and exter- series,

nal downcomer, intact loop tube-and-shell steam
generator, and loop piping. The broken loop was Basically, the system was configured as a heat
removed and the vessel /downcomer penetrations for source (represented by the vessel core) and a heat
the broken loop hot and cold legs were capped. Nor- sink (represented by the steam generator secon-
mally, the Mod-2A system includes an intact loop dary) all connected by loop piping. External
pump; however, this was remosed and replaced with heaters were installed on the vessel and loop pip-
a special mstrumented spool piece, as shown in ing to offset environmental heat loss. The heaters
Figure 3. This spool piece was orificed to represent are controlled by four independent, variable
the scaled hydraulic resistance of a pressurized water power supplies,
reactor primary pump in the locked rotor (stopped)
configuration. The vessel was modified from the The Natural Circulation Test Series presents
normal Mod-2A configuration for these tests by unique ranges of hydraulic conditions relative to
removing the sessel upper head as shown in the majority of previous Semiscale testing. Low
Figure 4. This was necessary to ensure a uniform flow rates are the main measurement challenge.
heatup of the entire system and to avoid condensa- For this purpose, turbine meters and drag screens
tion on upper head structures. The vessel core con- throughout the system have been ranged as low as
sists of a 5 x 5 array of internally heated electric presently possible. The steam generator primary
rods,23 of which were powered. The rods are geo- and secondary sides have been extensively
metrically similar to nuclear rods with a heated instrumented with thermocouples. At severalaxial
length of 3.66 m and an outside diameter of 1.072 locations throughout the steam geretators, pairs
cm. All 23 heated rods were powered equally. of primary and secondary fluid the.~nocouples,
Figure 5 shows a plan view of the vessel core. along with primary tube wall metal thermocouples

have been attached to the primary tube walls, as
The intact loop steam generator is a two-pass, shown in Figure 7. One long tube and one short

tube-and-shell design. Primary fluid flows tube is extensively instrumented; the middle tubes
through vertical, inverted, U-shaped tubes, and have no thermocouples installed. Tubes that are
secondary coolant passes through the shell side. instrumented are identified on Figure 6.
The steam generator has 2 short,2 medium, and
2 fong tubes representative of the range of bend Depiction of a typical fluid thermocouple
elevations in a PWR steam generator. A horizon- installation is shown in Figure 8. The thermocou-
tal cross section of the intact loop steam generator pie leads are attached to the OD of the primary
tubes is shown in Figure 6. The "off center" tubes. Penetrations of the primary tube wall by
arrangement of tubes was required to provide fluid thermocouples are sealed with a gold braze.
betto volume scaling of the secondary. The same The metal thermocou& xre attached to the OD
tube stock (2.22 cm OD x O.124 cm wall) and of the primary tube wall A gmore in the primary
tube spacing (3.175-cm triangular pitch) used for tube wall accepts a spMal thermocouple that has
PWR U-tubes were used in the stum generator. had the tip flattened for a distance of 0.017 cm.
Since the heat transfer area was specified by the The thermocouple is secured in the groove with a
ratio of PWR-to-Semiscale core power, the braze. In addition to tube thermocouples, the
number of tubes was thereby fixed by the specified steam dome has several fluid thermocouples, and
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the downcomer has fluid thermocouples at several Test Preparation
axial positions. Other steam generator instrumen-
tation includes primary tube (primary side) dif-
ferential pressure ports allowing measurements of in preparation for the test, the system was filled
collapsed liquid level in the tubes. The sense lines with treated demineralized water and vented at
connecting the measurement location and the dif- strategic points to ensure a liquid-full condition.
ferential pressure cell penetrate the side of the Treated demineralized water in the steam gener-
steam generator shell at several elevations. Dif- ator feedwater tank was heated to 497 K, and the
ferential pressure ports are located on the long required liquid level was established in the steam
primary tube that has the thermocouples as well as generator secondary side. Before warmup, the
a middle tube and a short tube. Differential system was checked for leakage, and system
pressure ports are located at the following eleva- instrumentation checked for operation.
tions (in cm) above the tube sheet: 970 cm in the
long tube,905 cm in the middle tube,92,462, and
838 cm in the short tube. The differential pressure Warmup
ports are all located on the upflow side of the
primary tubes. Ports are also located in the inlet
and outlet plena. Warmup to initial test conditions was

accomplished using core power as a heat source
References I and 2 give further details of the and the steam generator secondary as a heat sink.

Semiscale Ntod-2A system and its configuration Natural circulation flow thermally conditioned the
for Test S-NC-1. system to specified steady-state values.
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Test Sequence one major experimental variable was primary
system pressure. Primary pressure was adjusted
via pressurizer pressure to maintain adequate sub-

For the first data point, makeup pumps were co ling in the hot leg, so that single-phase natural

used to pressurize the primary system; for the circulation was assured. Cyclic pressurizer heater

remaining points pressurizer heaters were used to operation caused small oscillations of primary

establish system pressure. For all cases, the pressure durmg steady-state; however, the magni-

primary pressure was maintained such that a tude was so small that no sigmficant effect was
,

minimum (no less than 2 K) of subcooling exist:d bserved. Secondary pressure was kept at the

within the primary coolant system. Steam gener. specified value for each steady-state natural cir-

ator secondary fluid was kept at saturation culation case, by controlling the steam discharge

tn' coughout the test, and the steam generator tubes rate. The liqmd level in the steam generator secon-

remained covered with water (collapsed level). dary was kept above the top of the longest tube, so

Once a specified condition was met, sufficient that steam generator tubes were entirely covered

time was allowed to establish a steady-state flow with secondary coolant throughout the test. Also

and temperature distribution. Except during the throughout the test, secondary pressure was lower

first steady-state -condition, data were taken than primary pressure, and the steam generator

continuously. acted as a heat sink. Table I lists the sequence of
major operations on a plot time basis.

A total of seven steady-state conditions were Core power was another important test vari-

,

established, two of w hich involved varied external able. Core power was varied to three different
heater operation. The first low-pressure condition values during the test, to observe the effect on5

,

(0.48 MPa system pressure, 30 kW core power) single-phase natural circulation. The sharp '

was established without the use of external heaters increase in core power between 160 and
because heat loss was very low. Next, the system 250 minutes corresponds to operational variations -

was brought to a quasi-steady-state condition during the pressurization process.

(3 MPa system pressure,1.4 MPa secondary pres-
sure, and 30 kW core power) without external Data from Test S-NC-1 is presented in the fol-
heaters in operation. Following this, the lowing sections. This test consisted of five steady .

state natural circulation cases representing avessel /downcomer external heater power was
turned on to a predetermined value based on variety of system pressures and core powers and
results from the Heat Lo;s Characterization two quasi-steady-state cases designed ;o obtain

Series, and the system allowed to reach another information on external heater effects. The first
quasi-steady-state condition. Next, the loop exter. set of data, labeled ANCI', is t:ie data taken dur-

nal heaters were turned on and after flow and ing steady-state condition 1. The second set of
temperature stablization the second steady-state data, labeled BNCl, is the data taken during the

data point was taken. While maintaining system two quasi-steady-state conditions and during the

primary fluid subcooling, by using core power, final four steady-state conditions.

secondary feed ar.d bleed, and the pressurizer, the
. third, fourth, and fifth steady-state data points Tabular Data for Test
were established (8.5 MPa, 10.I' MPa, and Conditions
11 MPa system pressure; 30 kW, 60 kW, and
100 kW core power), with external heater power Tables 2 and 4 show conditions in the Semiscale
being adjusted according to results from the Heat Mod-2A system at each steady-state test condi-
Loss Characterization Test Series to maintain a . tion. Table 3 compares loop temperature distribu-
net adiabatic pressure boundary, tions with and without external heaters on.

12
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Table 1. Sequence of major operations

Time Af ter Tape
Started

Real Time Operations (min)

8:00 System heatup --

11:25 Case 1 condition (ANC1) data (taken for 0 to 500 seconds
10 minutes)

13:23 Data tape start (BNC1) 0

13:54 Vessel heater on 31

14:53 Hot leg, pump suction, cold leg heaters on 90

15:02 Feeding steam generator 99

15:31 Raising primary pressure 128

15:35 Case 2 condition data (taken for 10 minutes) 132

16:04 Increased all band heater power 161

17:55 Case 3 condition data (taken for 10 minutes) 272
.

18:26 Case 4 condition data (taken for 6 minutes) 303

18:51 Case 5 condition data (taken for 10 minutes) 328

19:01 End of data acquisition (BNC1) 338

|
1
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Table 2. System parameters for steady-state test conditions

ANC1 BNC1

Parameters Case 1 Case 2 Case 3 Case 4 Case 5

Primary system pressure (MPa) 0.48 3.5 9.1 10.1 11.2

Steam generator secondary 0.16 1.35 5.8 5.8 5.8
pressure (MPa)

Core power (kW) 32.7 31.4 31.9 60 99.2

Total external heater power -- 31.98 41.9 41.9 41.9
(kW)

Minimum subcooling (K) 5 14 6 5 2

Hot leg temperature (K) 410 . 498 568 577 586

Core AT (K) 32 27 20 29 29

AT across steam generator (K) 32 30 20 28 27

Mass flow rate (kg/s) 0.21 0.29 0.32 0.40 0.47

i
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Table 3. Locp temperature distribution with and without external heaters
(case 2 condition)

. . . -

Temperature Distribution
(t2 K)

External External
Heaters Heaters

Location Off On

Hot leg near vessel (Spool 1) 465 500

E eam generator entrance (Spool 5) 463 500

Steam generator outlet (Spool 9) 447 469

Pump replacement spool (Spool PB) 442 472

Cold leg near vessel (Spool 22) 442 470

Downcomer near bottom (Elevation-435) 437 470

a. Heater power is 19.62 kW vessel-downcomer, 3.77 kW hot leg, 6.69 pump
suction, 1.9 kW cold leg.

15



Table 4. Measured and calculated system parameters for steady-state test conditions

Cases
(mea sured /ca lculat ed )

Parameter 1 2 3 4 5

Primary system pressure (MPa) 0.48 3.5 9.1 10.1 11.2
0.42 3.0 8.5 11.0 11.0

Steam generator secondary 0.16 1.35 5.8 5.8 5.8
pressure (MPa) 0.12 1.6 6.0 6.0 6.0

Core Power (kW) 32.7 31.4 31.9 60.0 99.1
30.0 30.0 30.0 ';J 0 100.0

Minimum subcooling 5 14 6 5 2

13 17 11 18 6

Hot leg temperature (K) 410 498 568 577 586
404 490 561 573 585

Core AT (K)a 33 27 22 30 40
15 15 13 23 30

Core inlet flow rate (kg/s)a 0.21 0.29 0.32 0.40 0.47
0.45 0.44 0.45 0.49 0.52

Mid plane heater surface 408 493 565 578 590
temperature (K)

Steam generator liquid level 998 998 998 998 998
(cm)b 1015 723 975 839 817

Steam generator AT (K) 30 30 20 28 27
15 15 13 23 30

a. See Reference 3 for explanation.

b. During the test, the steam generator liquid level was maintained above
the top of the tubes. The minimum level was 998 cm.

16
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lli. DATA PRESENTATION

This report presents the data from Semiscale Appendix A describe the data processing tech-
51od-2A Test S NC-1 with brief comment. Proc- niques further. Figures I through 8 give informa-
essing analysis serves only to obtain appropriate tion for interpretation of the data graphs. Table 5
engineering units and to ensure that data are groups the measurements according to type, iden-
reasonable and consistent. In all cases, analysis tifies the location and range of the detector and
assumed a homogeneous fluid in converting actual recording range of the data acquisition
transducer output to engineering units. system, comments briefly on the data, and refer-

ences the detector and comments to their cor-
The performance of the system during Test responding figure. Figures 9 through 416 (data

S-NC-1 was monitored by 276 detectors. A digital graphs) present all the data obtained. Appendix A
data acquisition system recorded data for Test explains the capabilities of the data acquisition
S-NC-1 part I (ANCl) at an effective sample rate system, explains posttest data adjustments, and
of 1.82 points per second per channel and for Test presents an analysis of the uncertainty associated
S-NC-1 part 2 (BNCl) at 0.455 poicts, per second with data measurements in the Semiscale Afod-2A
per channel. System.

The data are presented as graphs in engineering The data plots (Figures 9 through 416) and the
units, the scales selected not reflecting the appendix are en microfiche attached to the inside
obtainable resolution of the data. Reference I and back cover of this report.

,
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Table 5. Data presentation for S-NC-1

not e &c i ein o. .en..-
t - Com.e.t e'ees.rement u cso on e.d Co ente ost-t or .,et ee Fi ..r e- ees. resent

,tm T ,FoT1,. arosei-u i o-moe-,ies, e.iees
e,ecin e. eti,erwt se.

Int eet too, O to 1513 E 0 to 020 E

TFI*l Ret leg, Spool 1, 50 es f ree seseel 9;206
c ent e r

TFi*)E Mot leg, speel 3, port I, 270 en f ree 10;207
eeseel eester.

TFI*4 Not leg, spool 4, 300 es f ree vessel 11;208

c ent e r

TFI*5 not tea, spoet 1, 343 ce f rom veneel 12;209
cent er.

TFl*9 Cold leg, Spool 9,1017 ce from down- 13;21G
caer centet

TFl*li Cold les. Spool 15, 642 ce f ree dawn- 14;211
camer center

7718788 Cold leg. Spool PB, 210 ce f rom down- 15;212
eneer center.

TFl*21 Cold leg Spool 21,138 es f ree down- 16;213

eneer center.

4
TFI*22 Cold leg, 5 pool 22, 48 em f rom down- 17;214

erseer center.

Downc one r 0 to 1533 E O to 820 t

TFV*DC*ll Downeceer estension, 18 es below cold 1 B ; 21 %

les center.

TFV*0C-64 Dawncomer entension, 84 es below cold 19;216

les center.

TFV*DC-2 70 Downcamer extension, 270 ce belev cold 20;217
les center

TFV*DC-293 Danmcomer entension, 293 ce below cold 21;218
les center.

T FV*DC -416 Downeoner imetrweent epool. 436 ce 22;219
below cold les center,

ve eee t 0 to 1513 K 0 to 820 t

Vessel D=wer Fle*me

T FV*17-5 5 2 552 es below cold les cesterline. 734220

V, e ee l trrer Plenue o to 1533 2 0 to 820 E

TFV*t?Pn-Is 38 ce below cold les centerline er 24;221
240".

TFV*"PW13 13 en below cold les centerline et 233222
180".

Core Cri4 Brecere O ts 1533 R 0 to 1580 B

cetMeeer 1 490 ce below cold les centerline, 6 en
ohnve bottae of heated length.

TFV*De *6 to space defined bF Celeene D and E, 26;223
Reve 4 and 5.

Crid Spacer 4 370 se belaar cold les centerline,
126 es above bottom of heated length.

TFV*B 3* 12 6 In space defined be Columns 3 and C. 22;224

tows 3 and 4.

Crid Specer 5 330 ee below cold les centerline,
166 es above bottae of heated length.

TFv*S1*166 In space defined by Columne 5 and C. 25;225
towe 3 and 4.

Crid spacer 6 290 es below cold les centerline,
206 ce above bottom of heered length.

TFV*S 3 * 206 In spece defined by Columne 5 and C, 29;226

Rows 3 and 4.

i

1
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+ Table 5. (continued)

-
oot e ...a .t t i o. .e.te

- *
eee.rese,t tecoue. e.d C.see.t e rec t o, sr.te, n .,re- maoreee.t <_e.t e

Crid Spacer 9 210 en below cold les centes tine,

296 em above bettco of heated l' asth.

TFV'44* 284 le space defined kF Columne 4 and 3, 30;227
towe 4 and 5.

Crid spacee 9 170 te beleer cold les centerline,
124 ee above bettee of heated length.

TFV*44* 326 la space defined by Coluene 4 and 9 31.228
ma=e 4 and 5.

Crid Spacer 10 130 ee below cold les eeeteettee,

M4 en above bettee of heated leastb.

TFY*4e*)M to space defined by Col mens A and B. 32.229
Rows 4 sed 5.

Steen Ge=eratar 0 to 1933 a 6 to DM E

tut ee t toep. Between Spoole 7 enJ S.
Frseery Side

TFIF*LR30 la teen tube, het side, 30 cm above 31;230
top of *who sheet.

TFIF+1R$4 Is ehert tube, het side, te ce above 34.231
top of tube eheet.

TFIF+LN152 Io long tube het onde, 152 em above 15;232
top of tube sheet.

tFIF*LR211 to long tube, het side 211 es ebeve 34;233
top of tube sheet.

TFIF+L5452 te long tube, het side. 452 cm above 37;234
top of embe sheet.

TFTP.Ln648 In long tube, het side. M4 en above 38:235
top of tube eheet.

TTIF*W85 to long tube, het side, 785 ee ebewe 19;216
top of tube sheet.

TFIF*1N0ll le ehef t tube, bot eide, 015 ce ebeve 40;217

top of tube sheet.

TFIF*LW922 in toes tube. het esde, 922 cm above 41;218
top of tebe sheet.

TFIF*5CH4 la sheet tube, cold side, M8 ee above 42.239
top of tube eheet.

TFIF *$C 3 31 Io chert tube, cold ende. 131 es above 43.240
top of tube e Acet.

TFIF*LC333 te long tube, eeld side. 333 en ebeve u;241

top of tube eheet.

TFIF*SC211 le short tube. reld side, 211 es ebeve 45;242
top of tube sheet.

TFIF*LC211 le long tube, cold side, 211 se above 46;243
top of tube sheet,

lat eet Leop, 6 to 1533 5 0 to 820 E
5e c ond e rt Stu

TF5C*IGFW to feedwater line to stese generator 47;244
feed ring.

TFSC*IGST!e Is steen line f reu stese ge=*retor 48;245
etese done.

TFI S*S*914 to deemessee. 914 en el.ove top of tube 49;244

sheet .

TFIS*O*457 In downcamer. 457 e, above op of tube 50;247
sheet

TF IS*D* L 5 2 Is downcamer,152 es t' eve top of tube 51;244

sheet .

TFIS*Sete fin short tube, hot side, 84 es ebe,e 52;249
top of tube sheet.

TF15 +SC 3 31 on short tehe, cold esde, 131 es ebeve 51;250
top of tube sheet.

TFige$n452 On e%ert tube, het side, 452 en ebeve 54;251
top of tube e%.et.

I

1
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Table Se (continued) !

|
1

Dete Acquisition Ramse*

*
ue s su rement * oc et i on e*.4 f meent s

_
N t ec t or Sv e t ee F i gu re* hesoureeect Commsent e

int act Loop,
Seconderr 5tde
Ie ant s ened )

~

TFIS*LN30 on loca tube, bot esde, 10 cm aeve 55;252
top of tube sheet.

TFileLC30 On long tube, cold ende, 30 ce abewe 56;253
top of tube sheet.

TFIS*LMA4 Om long tube, het side, 84 en above 57;254
tap of tube sheet.

TF15+Lf 84 On long tube, cold ende, 84 ee above 58;255
top of tote sheet.

TFileLR152 On toes tube, het side, 152 cm obeve 59;256
top of tube sheet.

TF I 5 +LM2 t l De tons tube, het side, til re above 60 AnCL only.
top of tube sheet,

TF15+LC213 On long tube, cold side, 211 es above f .;2% 7
top of tube sheet.

TF15 +LC 313 on tons t=be, cold side. 331 ce above 62;258
top of tube sheet,

TFI5+LM194 On long tube, het side,194 ce above 61.259
top of tune sheet .

TFIS*LM=12 On lees twho, het side 452 es above 64;267
top of tube sheet .

TFIs +LC692 On loot tube, esid side. 452 ce above 65;261
top of tobe eheet.

TFIS*LN5 36 On toes tube. het side, 514 cm shove 66;262
top of tube sheet.

TFT5=LN785 De long tebe, hat side, 785 ce above 67 261
tap of tube e%eet ,

,

T FIS*LN92 2 0= long tube, tiet side, 922 en abewe 45.244
top of tube sheet.

P re s en ti re r o to 151s E O to azo r

TF*Fe2 + 13 2 le top of pressuriser,132 es ebeve 69,265
emit to sorge liae.

Y F*P R2-7 3 In eurte line, 73 em below ent rance 70;266
to preneuriser

TF*FR2*I)D in ourse line, et entrance to inteet 24 7 SNC1 only.
loop , Spool 5 port D. 214 ce f ree
vessel center

blETAL TEMFfRATt'W3 Chronel-Aluseel thereoccuples unless
specified otheres se,

Tst eet Loop 6 to 1513 5 0 to 820 s

TMI*1 Hot leg, Spool 1, tot une f rom pipe 71;268
inside diameter if D), 68 em f ram

weseel center

Tw f*4 Rot tea, Spool 4,1.6 se f ree pipe ID, 72;249

100 en f ram vessel center.

T41*ll Cold leg, $pnel 15,1,6 sua f rom pipe 71;2'O

TD. 648 ce f ree daunconer center,

Tw1*FEB Cold leg. Speel PB, L.6 en f rom ptoe 74;271
ID, 243 em f ree downcamer center

Downe cae r 0 to 1533 R 0 to 820 h

TW*DC-18 Downraeor estencias, la ce belos este 71:272
les center.

TW*SC-22 3 Downecuser estenston, 22) ce below cold 76;271
les center.

TW'DC-2 e4 peueceaee estee.[ e, 2,4 es below cold 27;276
les cente*

Tuv*DC-* 35 Downcamer inetrument speet, 415 em 78;275
below cold les center,

20
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Table 5. (continued)

-
i.e, e 4...i .i n e. . te

a *se e eerese.,e tot et m .- e e.t.a netote, ,,.t ee n ,.re eee_,t C_,t e

v.e.e i 0 to is22 . O to .2c .

mm,mr t.nor ,ie ee, s., re beise .eid ie. ,, a r.
.ee.ee n.* .t 2..

Y,mc -m Cere i,-.i n., is2 e bei. .eid io, .0 a.,

teat eri . .e .

Tw.ex-m Core -.ie,, n ! ,e b.i .oid te. .i a7
**et e r l i ne .

Seese Geeererer e to 1533 E O to 820 t

Int ert Lene

TWIC*LN30 on leeg tube, bes leg op, M re abewe 82;2?9
*

top of tebe sheet.

TwfC+LM94 De long tebe, het leg 00, 84 ce above 81;280

top of tobe sheer,

T*IC+LR211 On lent tebe, bot les 00, 211 es obeve $4 i2F 1
top of tube obeet.

Tetc.LhS2 On long rebe, het les CD, 432 ee above Detector f etled.
~

top of tube sheet .

74!G+Laab8 De less tube, het les M, f44 ce ebeve 85;282

t op of tube eheet.

Tu f C.LC M De less tebe, eeld leg 09, 30 cm enese 84;281
top of tube eheet.

Tw!G*LC211 % tons tabe, cold leg C9, 211 re sbove 87;254

top of twhe eheet.

Twtc Lc442 De long tube, told leg 00, 452 es ebeos 88,281
top of tobe sweet.

Tw!C*srei2 On obert tube, cold les 00, 612 re 89;284
abewe tee of tebe obeet.

TelC+FF2C os filler piece sunnber 2C, 90;287

Erterwel mestere Thereseenples ao pipe estende eerfece, O te 19 33 E O to 820 a

under se external beed beeter

1st ee t f.enp

TWEM* 7 Mr4 tea, Speet 7, 441 re f r = wessel 91;298

cooter

Tw'W* 5 Cold leg. Spee G , 1992 et f ree down- 92;209
t ene r t**t et .

TMrpl6 Cold leg, Spee'. 14, 142 en f rom down- 93,290

aamer coeter

T=ER*2 2 Cold leg, Spe' J2, 42 <a free down. 94;291
reser center

ve n ee t 0 te till E O to $20 E

Twt N 23 F on dauncamer, ,I ce below cold les 99;242
c ent er

74E W*f-?40 Core besoing, L, ce below rold les 99;29)

eenterline.

74t N*V-19r. Cr e houstaa,194 ce be'se cold les 9 7. 2 **
e*weerline.

TwtW*v* L fl Upper piemus. 10: e ebewe told let #8;291
r ent er t s me.

eta?tRI AL TEMPERATURE Chromel-alueel ti emewelee malese
neberwise spectised

tweernel mestere Thersecewpies en esternal band hester e to 1533 5 0 to #20 E
outside serf ace, onder s nowlet ion.

1-* scr L.cp

TIP'3 Met Lee, speel 3. t % en f ram wessel 99.294
teet er.

TER* ? leet leg. Spool 7, 447 ce from weasel 100;29I
eest e r

TEw*S Cold leg, speel e,1982 ce f rom down. 101;290
comer center.
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Table 5e (continued)

e.t . .eeui .i t i on B...e-
# *

messerement t.ocerian and Caeseat e De t ec t or sv et eo Figure Peasurement Ccaments .

1

Inteet locy
Gt i nued )

TEN *! 2 Cold leg, Spool 12, 400 ce f rom down- 102;299
cceer center.

TE4*FB B Cold lea. Sooel Pt 243 re free down- 101;300
comer center.

TEM *22 Cold leg, Spool 22, 62 es f rom down- 104;101
comer center

vessel O te 1533 2 0 to 820 t

PR*D-2 3 7 on dowacomer, 237 ce below cold les 105;102
center

TYM*V- MO Core housing, 340 ce below cold leg 30 3 BNC1 cm ' y.
cent e r line.

TEH*V-196 Core housina,194 en belos cold les 106;306
cent e t line.

TEW*v * 101 IJpper sleeve, 101 to above cold les 107:305
cent er ti ae.

CDRI RE.Aftt CLtW14G
TEMFtpAT!RE

Miz% P= r 5..e Meerere O ce 1533 E o to 1580 t

THV*t2 + 3 9 peeter et Column B, Row 2. %e reo- 100;306
TWV* B2+194 couplee at 39 cm ( 40* ), and 196 ce 10e; 307

(50*) above bot t om of heated length.

TWV'51 + 3 % 9eeter et Colume 5, Boer 1. Theree- 110;308
couple at J% ee (180*) above
bottom of heated length.

TNV*B4* 3 22 bester at Celuun S Row 4. he rse- 111;169
cowple at 122 ce (0*) above
battaa of heated leemth.

TMV*C2 + 321 neater et Column C, now 2. %ereo- 112 310
couple et 321 cm (180*3 ebewe
bottom of heated leasth.

TMV*C3 + 29 Peeter at Colume C. Row 3. The ree- 111,311
T4v*C 3+ 231 eauple at 29 cm ( 75*), and 231 ce 114;312

( %* ) abewe bottom of heated length.

TMf*C& + 18 7 Reeter at Column C. Row 4. he ree- 115;313
coopte at 157 ce (192*) shove
bottee of heated length.

TNV*D2 + 2 54 Heater et Celsen 9, Row 2. The ree- 116 314
compla at 2% ce 1351*) above
set tee of bee ed length.

T9V*D4+179 Heater at Colume D, Row 4. Th o rse- 11 F;115
TWV*D4+ 352 couples et 179 cm ( 26* ), ecd 152 em 11 R ; 3 66

f 270*) above bottom of he ated leasth.

Lew '. wr Bus westere O to 1513 E O to 1580 I

TitV8 A2 * 112 Meater at Column A. Row 2. Thereo* 119:317
couple et 112 cm (299*) eheve
botsom of heated leng t % .

TWV* A1* 206 Hester at Column 4. Row 3. The reo- 120;119
Teraa3*291 couples at 200 cm (121*1, and 291 ce 121;319

(270*) above bottom f heated length.

TMV* A4 + 3 5 % Heater et Column A, Bow e Thermo- 122;324
couple et 355 te (270*) ebe,ve bottom
of heeted length.

TMV* B l * 181 Wester at Colean B, Bow 1, %eree- 121;321
TWV*51+251 couples at 183 cm (131*), and 253 c.m 126;322

(l') above bottom of heated length.

TWV*t 5+ 2 5 2 L ater at Celsee B, tow 5. %ermo- 125;323
couple at 252 cm (22*) above bottom
of heated length.

TWV*Cl *2 92 Mester et Calven C, pow 1 The reo- 126;124
couple at 292 cm (0*) above bottom
of heated length.

TWV*C5 *290 Mester at Colume C, Bow 5. Therse- 127;125
couple et 290 ce (180*) above bottom
of heated length.

22



Table 5. (continued)

pe,e ..ieio on io .e-

_
wesesrement toestion and C-one*te De tec t or Sveree Finure" inessoreeent Cemet e*

low Power Rue Iteatere
Icent = ,ued )

TWr*t4*2 30 liester at Colume I, Rae 6. Theree- 129;326
compte at 230 cm (131') above bottae
of beette length.

PRESSL'RE

f at ec t 1.eep

Fiet not teg, speel I, 60 ce f ree vessel O to 17.24 NPe O to 21.9) MPs 129;327
center

Fl*S liet leg , (etese generater islet legl, O to 21.03 Fra 130;324
Spool S. M1 em f ree weaset center.

PIc*Ln9to steen generater primer, side, is tens O to 20.72 MPs 131;329
tube, het side 979 cm ebeve top of
tohe sheet.

P l*9 Cold les t otese generater outlet les), O to 22.85 MPa 132;330
Spool 9, 1017 ce f ree down:aser center

S eel 14 O to 40.26 NPe 133;H1P 1 *14 Cold lee (pump emeties les), t

700 ce f ree dowecaser eester

Pf* Pat Celd les f pomp bepaee les), Speel FB, O to 21.74 MPa 1h;332

210 ee f rom desecaser eenter

PI*22 Cold leg. Spool 22, 60 em free dese- O to 21.54 MPs 135;313
camer center.

We s ee t

Pv*DC-4 M to dowwamer instrument epool, 431 ee 0 to 17.24 t?e o to 20.04 NPe 136; 3 M

eelse cold les center

FV*LP-44 2 In lever pleone. 442 ce below eeld 0 to 20.64 MPs 137;335

les centerline.

PT*t'F-13 le upper pleone, 13 ce below cold 6 to 21.64 NFe 138;336

les centerline.

Preseas t e r ,

F*Ft2*l59 le pressoriser erese dame, 155 ce above O te 17.24 MPs 0 to 20.81 MPs 139;337
esit to eurge lies.

$TIAN CENERA193

ht imes Secondary side.

rsc*rcFw to feedveter e.,31, line ce totect 0 to 17. 24 wre O to 21.06 itre 140;ns

generator

P5C*TGSTM le stese discharge llee f ree 49tect 6 to 6.597 MPs 0 to S. %8 MPs 141:339
generater

DIFFERfir'I AL FRf 5$URE Etewellen dif ference between f rameducer
tsee se aero entess spesified

ot he rwi se

lat ect toep

D-VISA *f t Free vesset apper plenum et 13 ee (O*) te.97 hre t6.02 kFe 142;340
below cold les center to het leg ,
Spoel I, 40 ce f ree veneel center,
l'ppes pleous tap to 13 ce below
5peol 1 tap.

Utl*l* 3C Free het leg, Speel L, 60 se f ree 94.97 kro 17.005 kre 341 5401 eely.
vessel center to hot leg. Spool 3

port C, 2% ce f ree vessel center.

DI'1C-GHE From het leg, Spool 3, port r, 204 ce 124.87 kPa 131.20 kre 141;342
f ree vessel center te stese genererer

ent rance plenae, $$ ce below the top
of the tube sheet and 488 es from
weasel center. 8poel 1 tap to 16S es
below steam genereter top.

OlG-%3*92 Free steam generator entrance plenum, 124.87 kPa en.74 kPa 1442 % )
M en below top of tube ei.eet to sheet
tube, epflee led et 92 esa s' owe Repe
of tube eheet. Retraie o steews top to

147 ce below tube top.

DICMt*462 Free steam generator ent reece pleque, 174.61 kPa fl01.1 kPe 145;344
53 en below top of tube sheet te ehere
tube, opflow les et 442 ce above top

'$7 eb Isb
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Table 5. (continued)

cet o ..m tm .e ..a
* - *

aeeenewent t~ an on e,. <_e,t e oet en.e ..e, ee F, t ,e m e s. resent c_t o

i.t en too,
(cent inged )

.1me. 3. From ete.e ,e.e,et e. eat ,anc e ,ies . tue. 35 ,Fa 21 3. , k,. .ete,ter ,aaed.

%$ ce below top of tube o%eet to
short tube, upflow side of eyes at
938 cm above top of tube eheet.
Ent raece pleeve top is 991 cm above
tube t ap.

DIC5 5E*905 From etese generator est rance pleeue. t124.15 kFe 1167.4 kPa 166;MS
45 ce belve top of tube eheet to anddle
tube. upflow ende of apea at 905 ce
asewe top of tube sheet. Ret rence
plenas tap me e&O ce belew tube esp.

DIG-55E55I Free steme sererator ent rance plewe t 76.41 kPa 2I01.5 kPa 147 ANCE eelv.

to stese generster este plenue, acroso
stese severetor primerv side. Bot h
tape are Si ce belote top of tube sheet.

DIC*IG-15F*9 Pese stese gesereter esit plesus, 55 ce 96.97 kPa 26.50 kPa I48;146

pelow top of tube sheet to cold leg.
Esoet 9,1017 ce f ree downeomer center,
test pleeuw top to 105 em shove Spool e

t as.

Dt tee *le From cold let. Spool 9.1017 ce f ree 2 2 .g * kPa t h.48 kPa l = 8.147
dewecesor cent er to es14 leg, 50001 !&.
790 ce f rom downcener renter. Spool 9

t ap is 350 ce above Spool 14 t op.

PP!*14*PRA Free cold leg, Steel 16 feu ce f ree 924.87 kFe t31. 7) kPa 150; % 8

dawnconer teeter to cold les speel PS,

port A. 402 ce f ree dowsweseer center.
Spool 14 tea is 28) ce below Spool PE
t op.

DP t *e*P tn * rom eeld leg. Speel 9,1017 ce f ree fl2.&1 kPa fl7.18 kPa 151; % 9

downcomer center to celd leg, 9eool F9,

port A 402 ce f ree desencomer certet .
Evoel 9 t ap t o 97 ee above Spool P3
tap.

DP I*F RA*$ Frae cold leg. Spool PB, port A, 422 ce f 454.50 kPe t+91.5 kPa Detector f atled .
f rom dawecamer comtee to estd leg.
5 pool FS. port 5. 210 ce f ree downcomer

,9 rest e r Aeroes peep replaceeent

ev i f ic e

DP 1*FDP* 2 2 From cold teg. Spool PS, port 5, 210 ce 124.6? kPs t11.44 kfe 152.350
f ree downcanet center to cold leg.

Spool 22, 66 en f rom dawn-eeer center.

R* f ! 2 *V9 2 9 Fram cold leg. Synel 22, 60 ee fram 924.87 nPs $13.41 LFo 153;35I

downcomes m'er to dowseemer islet
encelse. 29 ee ebeve eeld les teeter-
l i ne. Spool 22 top is 29 ce below
intet ansn.Las t op.

Presourt re r

LPtZ158+25 Lagwid level in pressertser, from 158 ce 112.41 kPa tit.15 kPa De*ector teiled.
above emit to evege line, to 25 ce
above east te serge lane. tieve t ion
dif ference between taps is 131 ca.

DF*PR2 * I 3C Free pressoriser bat toe. 25 ee ebev, t3e47.5 kPa tha2.0 kPa 1%;)$2

esit te eurge line, to hot leg .
Spool 3, port C. Acroso eurge line.
tiewation dif ference between tape le
156 ca.

st eee Gegererer Primary side 119064 level.

L T'P9 70-5 5 E From tone tube. upflow side of apes, at 1124.35 4Fa t164.5 t?e 155;353

973 es above top of tube sheet. to
entrance plenue. 55 ce below top e.f
tebe o%eet, tieveties dtf ference
between t opo le 102'. es.

LIF9'0-55I From lang tube, upflow side of spes et fl99.94 kPa 1274.9 kPa 154;I54

970 to obeve top of tube sheet to esit
pletsue. 55 ce belse top of tebe sheet.
Slevatlee dif ference betwees espo is
1925 ca.
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Table 5. (continued)

w e utsi.iu. .ee.e-
C_t e*

~ee reeest teceues e d C-.~ e mee er t, et oe n e e- eesomee,te

3ese2 u,.i. ie sei .

m.2+-i n -eeer isiet see.ies, 2, ce e- 9 2...? kPe tu.n k,e ura55
cow io, ceste. nee to .o. nee e
emeestes, in se beie. een is,
eenteni . nema.e dif forence
bet.een te,e is i99 co.

LFL i 79-578 newscamer estemeten. 170 ce tetow eeld 174.61 kPe 9107.6 kPa 158;156

tes coeterline to seeeel lever head.
178 ce below cold les centeeline.
tiewettom dif ference between tepe is

108 es.

trD*29-5 79 Deuseemer intet enseles 29 en ebeoe 9124.15 kPa 2172.5 kPa 154;357

eeld les cent erline to weseet lower
beed. 570 ee helow cold les centerline.
Elevatise difference between teFe le
607 eu.

Lt478-501 Wese..i isw*! beed. 576 ee below cold t12.41 kPe 216,97 kPa 160;358

Les centerina te lower core region,
501 em below cold leg centerline.
11evettes dif feresco between tape le

77 ca.

LT-501-101 tessel lever seee region. 101 es belee fle9.96 kPa t264.0 kPa 16 L ; 359

cold leg centerline to bester red
growed heb, 195 ce below eeld leg
c ente r1 t ee . tievetion dif fereoce
between tops so 386 ee.

LY-109eled vessel heater red grened hab. 105 ce 274.61 kPa fla2.3 bPe 162; % 0

beten eeld leg centerline te opper
pleeus eed esp. 140 ee ebeve eeld les
centertime. Elevet see dif ference
beteres tape le 245 es.

LT*170-13P8 Vessel tower head 579 ee below es!4 1124. 35 kPe t176.1 kPe 16 3. M '.

leg centerline to '. ewer seetles of
upper plenism. 15 es below este les
centeritee. tievaties dif fercete
betweee tape is 165 co.

LT-134+14a Vee ee l lemer eerttee of epper ple===. 226.07 kPe 231.29 kPa 144,363

13 ce below cold les centerline (et
180*) to apper please end eso 140 er

ebeve cold les centerlies. E levet t es
dif ference betse's taps to 151 es.

LV-1'6 +140 teesel lower head. S te ce below cold fl24.15 kPe 1168.6 kPe 165;M3

les resterline te speer pleeve eed esp.

140 ee above cold les centerline.
tievettee dif ference between t ape 6e

718 ca.

hoe Cewtetor 5eceederv side.

DPSr*TCFF krese erifice in {steet leep stese 2148.96 kPe t270.2 kPe 166; % 4

gemeente, f eedveter supply I n ne.

DP50* tCSTat 4c rose orifice se intact loop stese t126.33 kPe tL45.2 kPa 16 7 ; %)

genereter etese ethemet flee.

1111175460 1steet Isop secondary ende figuid leget 1136.15 kre 4176.2 6Pe 168; % 4

f ree til? ee stowe top of tube sheet to
460 em abooe top of tebe sheet. Eleve-
ties dif ference between tape le 637 ea.

LIS1117*90 Int ec. leep seceeder, made ligeid level 9124.35 kPa t170.1 kPe 169; % 7

f ram 1117 ce ebewe top of tube sheet to

90 ce abeee top of tebe abeet. tieve-
time dif ference between tape is

1927 co.

VelJestTfic Flint Raft Terbine fle==eter, bleirectional,

ferect toop

Of*1 nat les. Speel 1. 38 ee f ree vessel et.9 t/s 99.0 t/e 344 esci only.*
to 119 n/ecent er ,

Cl*4 set les (steen generever islet 1 3 ). t0.16 sto te.0 LIo M9 sett eely.*

Speel 6. 409 es f ree weseet cester. to 21.6 t/c

01*19 Cold les (pump emeties les). Seoel ll, t1.9 t/e t9.0 t!e 170 Asti enly.e

629 es f ree dewesener center. to t19.9 t/s

01 *P5 Cote les (pump bypees seatrumeet speell, to.15 Ele to.O t/s 171;170

Spool P5 d.sweetrese f rom orifice to to.3 t/s

225 eo f ree dwemer center.

01*12 Cold leg. Soeot 22, le ce f ree dens- 91.26 alo t9.0 tie 172;371 *

to t12.6 t/eeemse center.
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Table 5. (continued)

e e re t ein on ..n.e*
- *

eese resent m.o.o and C_nte nete ter ,,e t ee .. .. re- ~ ee. resent C_ ment e

Tessel

qv*DC-4 2 3 Dauncomer inst rument spool 423 ce 90.13 t/s 94.0 t/e !?3:312
below eeld les center, to fl.5B t/s

97*1??*1 Core eun t . I re ebeve cold les 9 2.8 t/s 110.0 t/s 373 ancl ,a y,8
centerline. to t28.0 t/s

Dt WS ITY

Intert 1. cop 1.6 to e to
1600 kg/e3 1500 kgIol

SI*IT Ret leg. Spool 1, 77 ce f ree vessel 174 ANCI eely.
E!*lt cee t er. T (t angeottell rensee 270* 175;374
E l*1C to 340* 8 (body n ranges 30' to 3 30*. 176 ANCI only.

C le a mothematical compo*ite of
T and B.

B IMe Met les (steen gene.ater inlet les). 177:373
tl'il Spool $ (vertical), %7 ce f ree vessel 178:376
k I'5C center. te leiddle) rangeo 0* te IRO*. 179.377

It inande) eensee 40* te 120*. C to e
motheastical composite of M and I.

R T**B f Cold leg (pump bwpace les), Speel FB. 100;175
R T*PB*l 200 ce fras downcener tester. T (top) 141;379
RI*PBC rangee *0* to ~. 2 0* . M (et dd le ) rangee 192. 3A0

0* t o 190* . C t o e mothematical
compaette of T and W.

R I* 2 77 Cold leg. Spool 22.13 ce f rom down- 183;381
El*229 comer center. T (tangentist) rangea 144;381

E ! * 2 2C 270*to MO*. 5 (bedv) rensee 30* to 18S;18 )
330*. C is a matheestical compaette cf
T and 9.

Veseel 1.6 to 0 ta
1600 kg/e3 1600 kg e3l

27*D0-72 Dewecceer. 72 ce below cold les center- 186;344
line. 3 (body) ranges 30' to 330"

EV*DC-260 Downc oner . MO ce below cold l eg 187;)A3
c ent e r lice. B (bedw) rensee 30* to
330*.

RV'DC-e %4 Downcomer, 4% es belaer cold les 198;384

cent e r line. 5 (bedy) rangee 30' to

1 )**.

E v*AS-6 Sia ce selow bett se of core heated 189;347
length, betwere heater red Cabane A
and 3.

BV* 2 3+13 13 ce obove bottom of roce heated l'O i399
leenth, between heater rad Rows 2
and I.

RV* 2 3-il l 113 ce above bottom of core heated 191;389
14 sth, betwees heater red tows 2
and 3.

S V* Alel f ) 171 ss above bottee of tore heated 192.199
length, between beater rod Colonne 4
and 5.

RV*2 3+18 3 10 3 ce ebeve botten of core heated 193i39I
tenstk. between heater red Bowe 2
and 3.

194 392RV* 2 3+ 213 91* ce ebeve bottom of core heated 1

len.,th, between heater rod towe 2

and 3.

EV*A5* 3 3 2 332 cm shove bettee of core heated Detector f ailed.

length, be seen hestet rod Calaene A
and D.

E V82 3* 342 342 ce above bettoe of core heated Detector f ailed.

leegth betwees hester rod Scwe 2
and 3

nV*Ur-Il veneel at bene of core flow inst rweent 193;193
hot.eing.11 ce below cold les

s ent e r line.

MASS Fl.0W RAtt Mese flev rate obtained by cochining pense for esos flow to deter-

density (sease attenmation technique) eised from rensee of individual
with welueetric flow rate (terbine detectore t. sed in calculation,

f leusent er ).

1

!
|
|

|

|
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Table 5. (continued)

u,. s ..s .la en ..e e'

_ uero .eeeeeeeest C_t .'= a,noseer-et t eu e., and C_t e m.e t er . . .

f at ect teep

Qt*6 Bi+5C Not leg (steam geneenter telet les). 3e4 BKl only 8
Spel U6.

Ot*PB. Et* PDC Cold les (pump bypese les). Speel Pt. 194;395

4t*22. RI*22C Cold leg. Spool 22. 197 # 4 *

Tee ci

Ov*Dc-4 21, Downeeeer instrament speel. 10s;397
preDC-456

CORK CHARACTERISTIC 5

Ma th Power tus

IPEfFWBUS - Core correet . O to 10.000 A 0 to 10.010 A 199;198

IP#!Fv5U5 Core settage. O to 400 T 0 to 402 9 200:399

low Power Bee

Iv*1iTWlt!S C.>re correet. O to 10.000 A 0 to 9110 A 201;400

t**ttPWRt'$ tore weltage. O to 400 V 0 to 402 T 202:401

Celest ated Pmser

tww*W IC Power for hige power bue. 203A02

IWplAC Power for low power ben 206.401

KWW*TUTC Total power f or high end low power 205:406
bee .

SA4D pf.ATf 3

CMARACTEE T STICS

Pawer $wp917 35' Core eeeeel and downesmer.

En* SAND 15? Nester eeltese. O to 200 T 0 to 250 W 605 RNCl eely.

Ip* BAND 157 neoter orreet. O to 100 A 0 te 4W5A 406 BnC1 only.

tverw**ESS Calculated power. 413 sect sely.

Pawer hepIf 149 Tet ect toep. pump e etten (Speele 11
through 16).

EPSANO358 Wester eeltsgo. O to 200 v 0 to 250 V 407 SuC1 only.

Ip* TAG)SS Mester corrent. O to 500 A 6 to 606 A 408 BWC1 only.

NW VW'11J $ Latcolated power. 414 BBC1 eely.

Power sumpty 38>0 tet ec t leep. eeld les (Speels Fl. 21
and 22).

t#*SMIDMD Mester eeltage. O to 200 T 0 to 250 W 609 SK1boely.

is'se n no nester corrent. O te 100 A 0 ee 200 A a10 anCI enty.

Ew*tW*CL feleele.ed power. 411 3dC1 only.

Power Supply 341 Int ac t keep, het leg (Speete 1 throuagh
12).

EPSANDMI hester eeltage. O to 200 v 0 to 250 W 411 SWCl moly.

IW*5 AllD141 Reeter corteet. O te 150 A 6 to 200 & 412 ENCL only.

rw*fn*WL Calceleted power. 416 0401 eely.

e. Statemente et the begimeses of e seeeerement cateaery regeresas location ed esseeente, reage, and figure apply te all eebeegooet seeeeressets wtthis the
giees estemory unlese speesfied otherwise.

Detectore that were subjected to seertenge senditiene during pertless of the test were espeble of withetending these canditions witheet themse is6.
operaties or weseering characteristice when the phyestet eseditiene were esein withis the detector rense.

e. f eeeducer est es11brated below the etered detector es=8*- Use date for trend identifienties only.

-
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