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ROSA-III 507% BREAK INTEGRAL TEST RUN 916
(BREAK AREA PARAMETER TEST )
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Yoshinari ANODA, Hiroshige KUMAMARU, Hideo NAKAMURA,
Mitsuhiro SUZUKI and Hideo MURATA

Department of Reactor Safety Research,
Tokail Research Establishment, JAERI

( Received July 3, 1985 )

This report presents the experimental data of RUN 916 conducted at the
ROSA-TII test facility. The facility is a volumetrically scaled (1/424)
simulator for a BWR/6 with the electrically heated core, the break simulator
and the scaled ECCS(emergency core cooling system). RUN 916 was a D0% split
break test at the recirculation pump suction line with an assumption of HPCS
diegel gencrator {ailure and conducted as one of the break area parameter
tests. A peak cladding temperature (PCT) of 917 K was reached at 190 s after
the break during the reflooding phase. Whole core was completely quenched hy
FCCS. and the effectiveness of ECCS was confermed. |

The primary test results of RUN 916 are compared in this report with
those of RUN 92G. vwhich was a 200 % double-ended break test. The initiation
of core dryout in RUN 916 was later than that in RUN 926 because of the
smaller discharge flow rate. Duration of core dryourt was, however.longer in
RUN 916 because of later actuation of ECCSs. PCT in RUN 916 was 133 K higher

than that in RUN S26.

Keywords: BWR. LOCA, ECCS, Integral! Test, the ROSA-III Program,
B0% break,HPCS Failure, Break Area, Data Report
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1. Introduction

The Rig of Safety Assessment (ROSA)-III program was initiated in 1976 to
study the thermal-hydraulic behavior of a Boiling Water Reactor (BWR) during
a posturated Less of Coclant Accident (LOCA) with the Emergency Core Cooling
System (ECCS) actuation and to obtain the data base to evaluate the predict-
ability of computer codes developed for reactor safety analysis. The
ROSA-TIIT test facility was fabricated in 1978 and consisted of the volu-
metrically scaled (1/424) primary system of a 3800 MW BWR/6-2b! with the
electrically heated core. the break simulator and the scaled Eccsily,

Special emphasis is made on the following objectives in the RCSA-III

program

{13 To provide the system data required to improve and evaluate the
analytical methods currently used to predict the LCCA response of large
BWRs. The performance of the Engineered Safety Features (ESFS), with
particular emphasis on ECCSs. and the guantitative margins of safety
inherent in performance of the ESFs are of primary interest.

(2) To identify and investigate any unexpected event{s)} or threshold{(s) in
the response of either the plant or the ESFs and develep analytical
techniques that adequately describe and account for such unexpected

behavior.

The information acquired from Loss of Coolant Experiments (LCCEs) is
thus used for evaluation and development of LCCA analytical methods and
assesment for the qualitative margins of safety of ESFs in response to a
LCCA.

RUN 9168 was conducted on June 18.1981, as one of the break area para-
meter series tests. and was simulated a 850 % split break at the recircula-
tion pump suction line with the assumption of HPCS diegel generator failure.

The specific objectives of RUN 916 are as follows

{1y To obtain test data of a D0% break test at the recirculation pump
suction line without HPCS actuation

2y To study the effect of the break area difference on the system thermal-
hydréulic behavicr comparing with the results obtained in the tests

using the other size of break area
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In this report, all the data obtained in RUN 916 are presented. The

processed data like mass inventory in the pressure vessel are also given,
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2. ROSA-IIT Test Facility

The ROSA-III test facility is a volumetrically scaled (1/424) BWR system
with an electrically heated core designed to study the response of the
primary system, the core and the ECCS during the postulated LCCA. The test
facility is instrumented such that various thermal-hydraulic parameters are
measured and recorded during the test. Details of the instrumentation are
described in section 3.

The test facility consists of_four subsystems. These subsystems are :
‘a) the pressure vessel, (b) the steam line and the feedwater line, (c) the
recirculation loons and (d) the ECCS. Figures 2.1 through 2.3 illustrate
cenfiguration of the test facility, the pressure vessel internals and the
piping schematics, respectively. Table 2.1 compares the major dimensions of
the ROSA-ITI test facility to the corresponding dimensions of the reference
BAR system.

The ROSA-III pressure vessel includes various components in it simulat-
ing the internal structures of the reactor vessel in the BWR system as shown
in Fig. 2.4. The interior of the vessel is divided into the core, the lower
plenum. the upper plenum. the downcomer annulus, the steam separator, the
steam deme and the steam dryer. The core is consisted of four model fuel
assemblies of half length and a control rod simulator. Each fuel assembly
contains 82 heater rods (Fig. 2.5) and 2 water rods spaced in a 8 x 8 square
array and supported by spacers and upper and lower tie plates. The heater
rod is heated electrically with chopped cosine power distribution along the
axis as shown in Fig. 2.8. The effective heated length is 1880 mm, one half
of the active length of a BWR fuel rod. The electric power supplied to the
model fuel assembly "A" is 1.4 times larger than the power supplied to each
of the other assemblies. The heater rods in each assembly are divided into
three groups in terms of heat generation rate as shown in Fig. 2.7. The
relative power generation rate of a heater rod in each group is 1.1, 1.0,
and 0.875 respectively. The orifice plates are inserted at the core inlet
to control the core inlet flow(l),

The steam line is connected to the steam dome of the pressure vessel. A
control valve is installed in the steam line to control the steam dome
pressure in steady state before the initiation of the tests. The steam line
has a branch in which the Automatic Depressurization System (ADS) is

installed. The operation of valves in the steam line is described in Sec.
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4. The feedwater is supplied from the feedwater tank (FWT) through the
feedwater line and the feedwater sparger below the steam separator.

Figure 2.8 shows the recirculation lines consisted of two loops. Each
line is furnished with a pump and two jet pumps. The jet pumps are
installed outside the pressure vessel to simulte the relative volume and the
relative height to the core. Two break simulators and a Quick Shut-off
Valve (QSV) are installed in one of these loops to simulate the various
break conditions. Fach break simulator consists of a nozzle or an orifice
to determine the break size and a Quick Opening Blowdown Valve (QOBV) to
initiate the test. The break mode (double-ended or split), the break size
and the break location can be changed. The diameter of the largest nozzle
and orifice available is 26.2 mm. Figure 2.8 shows two QCBVs, a QSV and
"flow nozzles installed upstream of the QUBVs. Several flow nozzles and
orifices of different size are preparad to vary the break size.

The RCSA-TII test facility is furnished with all kinds of the ECCS
available in the BWR system, i.e., the High Pressure Core Spray (HPCS), the
Low Pressure Core Spray (IPCS). the Low Pressure Coolant Injection (LPCI),
and  the Automatic Depressurization System (ADS). The HPCS and the LPCS
provide the cooling water from the top of the core. The LPCI injects the
cooling water into the core bypass. Each ECCS consists of a pump, a tank,

pipings, and a control system.
Reference (1) serves more detailed information on the facility.
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3. Instrumentation

The instrumentation of the ROSA-III is designed to obtain thermal-
hydraulic data during the simulated BWR LOCA. The data obtained from the
experiments will contribute to the assessment of the analytical computer
code. Table 3.1 summarizes instrumentation used in RUN 9186.

Table 3.2 shows the measurement list of RUN 916, Table 3.3 shows the
core instrumentation list. Instrumentation locations are shown in Figs.
3.1 through 3.7,

Typical measured parameters in the ROSA-III are pressure. differential
pressure. flow rate, electric power. pump speed, fluid and metal tempera-
ture. collepsed liquid level. two-phase mixture level, coclant fluid den-
5ity. on-off types signals and so on.

Pressure and differential pressure transducers are two-wire, direct-
current type which convert diaphragm displacement te electric capacitance.
The pressure lead pipes are either the standard single, cylindrical pipes
used in conjunction with condensate pots, or dual concentric cylinders
capable of the circulation of cocling water to prevent flashing of the
fluid.

The flow rate is measured either by an orifice or a venturi type flow
meter depending on the fluid condition and measurement location.

The temperatures of the fluid, structural material and fuel rod cladding
are measured with chromel-alumel thermccouples (CA T/C) of 1.6 or 0.5 mmp.

Liguid ievels are measured by either differential pressure transducers,
described above or needle type electrical cenductivity probes (CP) developed

in’ tne RFCEA-ITI program. The probes are distributed along the vessel hight

to detect the existence of water or vapor at different levels.

The eleciric pover supplied to the simulated fuel rods is controlled to
follow the predetermined function of time and measured by a fast response
electric power meter.

Pump speed i1s measured by a pulse generator integral of the pump.
Cn-of f signals such as selected valve pésitions, decay heat and pump coast-
down simulation initiations and so on are detected in order to record the
exact actuation time.

Fluid density in the pipe is measured by means of gamma densitometers.
Preliminary studies indicaie that a three-beam densitometer should be used
to determine the flow regime. Figures 3.7 and 3.8 shov the beam directions

of the three-beam and the two-beam gamma densitometers, respectively. The
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gamma-ray source 1is 137Ccs and the detector is a water cooled NaI(Tl) scin-
tillation counter.

Momentum flux is measured by a drag disk as shown in Fig. 3.9. The
combination of signals from a drag disk and a gamma densitometer is used to
determine the two-phase flow rate as shown in Fig. 3.10.

The data acquisition system ( DATAC 2000B. Iwasaki Tsushinki Co. ) scans
all the 700 channels of signals with the frequency up to 3C Hz. The data
recorded on magnetic tape are processed by the FACOM M200 system computer at
JAFRI by off-line control. After evaluation. for example by comparing the
initial and final pressure values vith standard values, the data is repro-
cessed using the correct conversion factors as determined from the con-
sistency examination. '

More detailed information on the instrumentation and the data processing

procedure are available in reference (23.
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4. Test Conditions and Procedure

RUN 918 was a 50% break test at the recirculation pump suction in the
recirculation line. A sharp-edged orifice was used in RUNS16 as a break
plane. The break area is determined by inserting an orifice or a nozzle
upstream of the QOBV as shown in Figs. 4.1 and 3.8. Blowdown is initiated
by opening the blowdown valve B.  The initial conditions of RUN 8i6 are as
follows: the steam dome pressure is 7.32 MPa. the lower plenum temperature
ig 551 K giving the subcooling of 11.2 K, the core inlet flow rate is 18.5
kz/s. the core h2at generating rate is 3.9687 MW. The estimated quality at
tre core outlet is 14.2%. The detailed conditions are summerized in Table
4.1

To conduct the test, makeup water (pure water) is pumped into the
primary svstem of the test facility and electric pover is supplied to the
core to heat the water in the system and to achieve the saturation condition
in the upper portion of the pressure vessel. The core power is 3.987 MW in
RUN 916 before the break initiation and is 44% of the steady state power g
MW based on the conservation of the power to volume ratio in the reference
BWR. The core power is changed during the transient after the break initia-
tion as shown in Fig. 4.2. The power is kept constant for the first 8.0
seconds and reduced along the ciurve shown in the figure which simulated the
total heat transfer rate in the core of the reference BWR (the delayed
neutron fission power, the decay power of fission products and actinides and
the stored heat in the nuclear fuel) neglecting the stored heat of ROSA-III
haater roc (37, The maximun linear heat rates of the peak power rod are 18.7
W m in FUN G168 befere the break initiation.

The scheratics of the main steam line and the feedwater line are shown
in Figs. 4.2 and 4.4. The main steam line of the ROSA-III has three bran-
ches: (1 steadv flow branch, {2 ADS branch and (3% transient branch, the
transient branch was not used in RUN 916. Before the break initiation
CV-130 in the steady flow branch controls the steam flow to maintain the
steam dome pressure constant and CV-1 and CV-2 are opened to provide steam
to the heat exchanzer to heat the feedwater. At the break initiation. CV-1
and CY¥-2 are closed completely. and CV-130 is fully opened manually. Then
the MSIV is simulated by CV-130 in the steady flow branch. The steam flow
hefore MSIV clesure is limited by an orifice OR-3 of 18.0 mm ID {inner
diameter) installed upstream of CV-130. Tables 4.2 and 4.3 shov the

characteristics and the control sequence of sieam discharge line valves in
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the present test, respectively.

The details of the feedwater line is shown in Fig. 4.5. The feedwater
is terminated at 2 s after the break by closing AV-112 in the feedwater
line. However, the feedwater remained in the piping between the valve
AV-112 and the feedwater sparger below the steam separator in the pressure
vessel.

The coolant recirculation pumps are tripped to start coasting down at
the break initiation.

The liquid level signals in the downcomer are used to actuate the ECCS
ard to close the MSIV. The downtomer level in the steady state operation 1is
set at the scram level L3 (5.00 meters above the bottom of the pressure
vessel) and L! and L2 levels are 4.25 meters and 4.76 meters, respectively.
The L2 level signal is used to close the MSIV with a time delay of 3 s and
o actuate HPCS with time deléy of 27 s. The L1 level signal is used to
actuate IPCS, LPCI and ADS with time delay of 40 s, 40 = ahd 120 s,
respectively. The above lag times of 3 s, 27 s, 40 s and 120 s are used in

a safety analysis of the reference BWR4). LPCS and LPCI could inject

f—

cooling water after the primary system pressure is reduced below 2.16 MPa
and 1.57 MPa, respectively. Specified system pressures for actuating LPCS
and LPCI were decided from the pump characteristics used in the safety

anilysis of the reference WRD!  The test was terminated after the whole

core was quenched at 255 s after the break lnitiation.
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5. Data Processing

The data acquisition by DATAC 2000B was started 157 s in RUN 916 before
the break initiation and terminated 8C! ‘s after the break initiation. The
data acquisition frequency was 10 Hz. The test data were processed and
reduced to 1000 data points for computer plotting. The time span and
frequency of the reduced data for plotting were 500 s and 2.0 Hz in RUN
916. The test data are shown in Figs. 5.1 through 5.201 for RUN 916. In
these figures. the measured quantity is identified by the channel number and
the alphabetic characters (Ref. Tables 3.2} _

The major test sequences and events observed in RUN 816 are summarized
in Table 5.1. '

Figures 5.1 through 5.6 show the pressure data in the pressure vessel
and in the recirculation locp in RUN 816, Figures 5.7 through 5.35 show
differential pressure data between various positions in the pressure vessel
and the recirculation loop. Figures 5.36 and 5.37 show the liquid levels in
the pressure vessel and in the tanks. Figures 5.28 through 5.44 show the
flow rates. Differential pressures across orifices and venturies shown in
Figs. 5.45 through 5.55 are useful to check out the flow rate
instrumentation. Fizure 5.56 shows the power supplies to the core with the
maximum capacities of 2100 and 3150 kW.  The revolution speeds of the
recirculation pumps are shown in Fig. 5.57. On-off signals such as the
break initiation signal and the valve positioning signals are shown in Figs.
5 58 through 5.60. Figures 5.81 through 5.70 show the fluid densities
measured by the gamma densitometer. Figures 5.71 through 5.74 show momentum
fluves measured by drag disks. Figures 5.75 through 5.85 show the fluid
temperatures at various positions in the loops. The fuel rod claddinz
temperature and the surface temperatures of the water rods and the channel
hoxes measured at pecitions 1 through 7 are given in Figs. 5.86 through
5.112. Figures 5.1123 through 5.159 show the fuel rod cladding temperatures
in a different manner. Figures 5.160 through 5.162 show the fluid tempera-
tures at the inlet and outlet of the channel box. The fluid temperatures at
upper tieplate of Channel A are shown in Figs.5.183 through 5.171. The
surface temperatures of the channel box are shewn in Figs. 5.172 through
5.173. comparing the data at the same elevation. The fluid temperature in
the lower'plenum are given in Figs.5.179 and 5.180. The liquid level
signals in the core, the upper and lower plena, the guide tube and the

downcomer are shovn in Fig. 5.181 through 5.201. The Peak Cladding Tempera-
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ture (PCT) distributions in the core are given in Table 5.2 for RUN 816.
Quantities obtained from reduction of the test data are shown in Fig.
5.202 through 5.231. Figures 5.202 shows the estimated liquid level in the
pressure vessel obtained by reducing the conductivity probe signals in Fiés.
5.181 through 5.201. Figures 5.203 and 5.204 shov transients of the dryout
front and the quenching front. Figures 5.205 and 5.206 show the average
density claculated from the data measured by the three-beam or two-beam

zamma densitometers. The beam configurations of gamma densitometers
installed in the ROSA-III facility are shown in Figs. 3.7 and 3.8. The
average density is claculated as an arithmetic mean of the densities in

multi directions with the weight of the cord length.

For the three beam densitometer at the jet pump outlet spool piece,

e = 0.3221p, + 0.43p5 + 0.247Spc (5.1)

vhere.
Pav' average density obtained from the three-beam gamma densitometer,

P4 ' density measured by beam A (bottom),
PR 1 density measured by beam B (middie),

Pc ¢ density measured by beam C (top).

For the two-beam densitometer at the break spool piece,

Paw = 0.5883py + 0.4137pp 5.2

where,
Day' average density obtained from the two-beam gamma densitometer.

P4 ° density measured by beam A (bottom},

P density measured by beam B (top).

Figures 5.207 through 5.210 show the flow rates at upstream sides of the
breal in the recirculation loop. The flow rate is computed from the drag

disk data and the zamma densitometer data using the following equation,

G = CDA puu'pU‘: (53>

where,
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G : mass flov rate.

Cr ¢ drag coefficient ( = 1.13 ),

A : flow area { = 1.623 * 107 s

Dav+ average density from gamma densitometer,

PUT. momentum flux from drag disk.

The break flow is derived from the flow rate in the recirculation lecop

as foliows.

Gy =G — Gr : 5.4)

vhere,
Gz ' break flow, _
Gr ' flow rate at the pump side of the break,
Gy I flow rate st the vessel side of the break,

The break flow rates are shown in Figs. 5.211 and 5.212

Figures 5.213 through 5.223 show the fluid flow rates at the main steam
line. the chahhel inlet orifices. the bypass hole and the jet pump outlets.
The fluid flow rates are calculated from the test data which are the pres-
sure drop across the orifices or venturi flow meters and the liquid density
ohtained from the temperature and the pressure condition. The equation used

for the calculation is as follows !

G=0Ch A /20 01 4P (5.5)

where,

G : fleow rate.

4P 1 pressure drop across the orifice,

Cy ' discharge ccefficient,

= 0.6552 ( the orifice to measure the steam discharge flovw rate )

0.4781 ( the channel inlet orifice )
G.80232 ¢ the bypass hole
0.7383 ( the orifice to measure the jet pump outlet flow rate )

1.1280 ( the venturi tube to measure the jet pump outlet flow

1l

rate



JAERI-M 85-109

A : flow area ( m- )

2.87% % 1072 { the orifice to measure the steam discharge flow

rate )
1.521 % 107 ( the channel inlet orifice )
1,788 * 107 ( the bypass hole )
1 133 < 10 ( the orifice to measure the jet pump outlet flow

i

‘ rate
-4 . .
g 095 ¥ 107 ( the venturi tube to measure the jet pump outlet

1l

flow rate )
g . gravitational acceleration ( = 8.807 m/sT oy,

P1  density of the single-phase liquid ( kg/m3 ),

This ealculation methed is not applicable for two-phase flow condition
after the [PF initiation at the channel inlet orifice, the bypass hole and
the jet pump outlet. The calculated value shows onlv a trend in two-phase
flow condition. Total channel inlet flow rate presents the sum of four
channel inlet flow rates.

Figure 5.224 and 5.225 show the collapsed water level outside and inside
the shroud. The collapped vater level is obtained from the differential
pressure in the pressure vessel. The differential pressure may include the
flow resistaﬁce effect; however, the flow resistance beccmes negligible
after completion of the recirculation pump coastdown.

Figures 5.206 through 5.228 show the fluid mass inventories in the
pressure vessel. The fluid mass inventory is determined from the density

and the volumes of liguid outside and inside the shroud,

M=pQ {5.6)
where.
M ¢ fluid inventry.
Pt © liquid density estimated from the satulation temperature and/or
pressure.
Q : liquid volume calculated from the liquid level.

P! . . . .
The volume @ { M ) outside the shroud is given below as a function of

s

height.

Q =06.0 ( L = 0.484 )
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surmation of the mass inventory outside and inside the shround.

Figure 5.220 show the mass decrease by the fluid discharge from the

break and the fluid mass recovery by the ECCS water and the feedwater

injections. The variation of fluid mass inventory with time is calculated

by the following equaticn.

M= f{ G + py- g+W+W)y + p2-We }dt
)

(5.9)
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where,
M . mass accumulation,
G : steam discharge flow rate,
D ° density of satulated liquid at 315 K.
P2 density of satulated liquid at 489 K,
Wy © volumetric flow rate of the HPCS,
W ! yolumetric flow rate of the LPCS,
¥ * volumetric flow rate of the LPCI,

e 1 yolumetric flow rate of the feedwater.

Figure 5.230 show the fluid mass discharged from the break. The fluid
mass discharee MB is calculated as follows neglecting the change of the

o -

fluid mass inventory in the loops.

Mg = (Mpyy — Mp & Mp 5.10)

where,
Mz fluid mass discharged from the break,

{Mp}i! fluid mass inventory in the pressure vessel ( = 640 kg ),
AMp * fluid mass inventory in the pressure vessel,
Mr " net fluid mass increase by the ECCS, the feedwater flow and the

steam discharge flow.

Figures 5.221 show the break flow calculated from the fluid mass inven-
torv in the pressure vessel. The break flow is estimated from the mass

inventory as follcwe,

Ty = _‘:LRIQ _ y
G at e (5-117

where,
Gs ° break flow,
Mz ' fluid mass discharged from the break.
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6. Test Results and Comparison with those of RUN 926

This section presents interpretation of RUN 216 test data, as well as
comparison of RUN 926®©), RUN 926 vas the test with a 200% break at MRP
suction line and HPCS failure logic. The effect of break area difference can

he evaluated by comparing with the results of these two tests.

8.1 Test Conditions
Table 6.1 compares the initial test conditions and major events in the
twe tests. The test conditions of .the two tests were nearly the same except

for brealk aresa.

g.2 System Pressure

The lowver plenum pressures in RUNs 918 and 928 are compared in Fig.
6.1. The pressures represent typical system pressure responses in the two
tests.respectively. The pressure transients in the two tests show very
similar trends: After the initial decrease, the pressure began to récover
when MSIV was closed, and to decrease again as the recirculation line was
uncevered. The MSIV initiated to close at 7.5 s in RUN 816, 2.1 s later than
in RUN 923. The temporary pressure increase after the MSIV closure was
larger in RUN 916 than in RUN 925 becasuse of the break flow difference. The
lower plenum flashing (LPF) started at 38 s and 17 s in RUNs 916 and 928,
respectively. as the system depressurized to the saturation pressure
corresponding to the lower plenum fluid temperature. The pressue in RUN 9256
decreased faster than that in RUN 918 because the break flow rate in RUN €26
vas larger than that in RUN ©18. Therefore.. the feedwater line flashing
iFWLF in RUMN 916 occurred later than in RUN 928 as shown in Fig.6.1. After
the FYWLF initiation the system pressure decrease rates were decreased 1in

both tests. LFPCI and ADS affected the pressure transient little.

6.3 Differential Pressure
The differential pressures between the top and bottom of the pressure

vessel in the two tests are compared in Fig.8.2. The differential pressures
in the two tests showed the similar trend. The differential pressures
decreased rapidly after the break, and kept nearly constant value before the

IPF. Temporary differential pressure increase occrued when LFF began. which
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occured more significantly in RUN €28. That indicates an upward flow in the
shroud occurred due to LPF. After LPF,the differential pressure decrease
rate was larger in RUN 926 than in RUN 918 because of larger mass discharge
rate. The decrease rates were increased when FWLF occurred. The diffenecial
pressure increas after LPCI actuation indicates the water accumulation in
the pressure vessel. The collapsed liqued levels in the downcover calculated
from the downcomer differential pressure are shown in Fig.6.3. Measured
ranze 1is separated as ECC spray line nozzle elevation (390Cmm as shown in
Fig.2.2). The collapsed liquid levels in the two tests showed very similar
hehaviors. but the decrease rate was larger in RUN 926 because of larger
mass discharze. Since the liquid level in the upper downcommer 1S used for
tripping ADS. ADS actuation timing vas earlier in RUN 926 than that in RUN

o228 Ceonsiderable influence of fluid acceleration and flow friction loss on

-+

:he lower downecmer differential pressure was obserbed immediately after the

2}
break in both tests: the downward flow of the downcomer fluid reduced the

measured differential pressure.

6.4 Coolant Flow Rate

The coolant flow rate through the channel inlet orifices and the
pypass hole are calculated from the differential pressureres across these
flow paths as mentioned in section 5. The total channel inlet flow rate in
Run 916, shown in Fig.5.223, is compared with that in RUN 926 in Fig.6.4.
The flow rates in the two tests decreased rapidly after break and kept
nearlv constant value. The flow rate decreased again to nearly zero after
the liguid level in the downcomer decreased to the jet pump suction level.
After the LPF initiation the flow rate increased temporarily. However ,when
the flow through the orifice became two phase. the calculated flow rate
hecame incorrect giving only the trend. The flow rate in RUN 916 showed the
downward flow with oscillation after LPF until core inlet drycut,but that in
RN $28 showad the upward flow until FWLF. This indecates that CCFL at core
inlet was promoted more considerably in RUN 926 because of larger steam flow
caused bv larger pressure decreasing rate. When the liquid level above the
channel inlet orifice disappeared, the core inlet flow turned to upward
direction. After the FWLF initiation the core flow was reversed to the
dovnward direction temporarily. This is bcause the rapid steam generation in
the feedwater line reduced the system depressurization rate. and reduce the

steam generation in the lower plenum. Oscillatory downward flow after 200 s
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in RUN 916 and 120 s in RUN 926 were caused by LPCI actuation.

Fizure 6.5 shows the ECCS flow rates in RUNs 916 and €268. The LPCI
flow rate was four times as large as the LPCS flow rates. LPCS and LPCI
actuated later in RUN 916 than in RUN 926 because of the slover
- depressurization in RUN 916 than in RUN @26.

8.5 Liquie Level

Liquid levels in the core in RUNs 918 and 9268 are compared in
Fiz.6.6. These liquid levels are estimated from signals obtained from the
conductivity probes installed in the fuel assembly.

The liquied level behavicurs showed the same trend between RUNs 916
and 9°8. Temporary mixture level falls before LPF occurred in both tests.
The core ligquid levels in the two tests began to drop again at 61 s in RUN
Si6 and at 40 s in FUN €85 from the upper tieplate as LPF moderated. The
whole core dryout occurred in both tests. When LPCI was actuated,the core
reflocding started. The core uncovery time was longer in RUN G168 than that
in RUN €258.

CCFL was observed at both of the upper tieplate and the channel
inlet orifice. The CCFL at core inlet orifice affected the -core mixture
level behavicor. The core mixture level began to rize before the lower plenum

was completely filled with water in both tests.

6.8 Fuel Rod Surface Temperature

Dryout and quenching behaviors in channels A and C in RUN 918 are
shown in Fizs.5.203 and 5.204. These behaviors were estimated from the fuel
rod surface temperature histories. The mixture levels in channels A and C
are also presented in Figs. 5.203 and 5.204.respectively. The dryout
behaviors correspended closely to the mixture level in the channel box. The

ryout front followed the falling liquid level. The quench occured from core
tep by LPCS actuation and from core bottom by core mixture level rize.They
are called top-down quench and bottom-up quench.respectivly,

In RUN 918 the peak cladding temperature (PCT) was 917 K and was
cccured at 160 s at midplane of AB2 rod in the peak power channel A as shown
in Fig.B8.7. The FCT in RUN €26 was 784 K and occured at 119 s at midplane of
the fuel rod A7! in the peak power channel A. The PCT in RUN 9i8 was 133 K

higher than that in FUN 928 because of the longer duration of core dryout.
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6.7 Density,Momentum Flux and Discharge Flow

Density, momentum flux and discharge flow rate from the break
obtained in RUN 916 showed nearly the same tendency as those obtained in RUN
a25. The area-averaged fluid densities measured at upstream of the MRP side
preak and PV side break are shown in Figs.5.205 and 5.206.

The density at the MRP side break stayed at the single phase after
break and decreased at 35 s due to the mass inventory decrease in the
piping.The density at the PV side break also stayed at the single phase
liquid wvalue  until the recirculation pump suction line was uncovered at 16
s After 210 s the density at the PV side of the break began to increase
gradually as the coolant flowing out from the core shroud reached to the
braak. '

Figs. 5.71 through 5.74 show the momentum flux at the hreak
measured by drag disks. The low range drag disks saturated during the
initial blowdown phase. Since the break flow rates shown 1in Figs.5.207
through 5.212 were calculated from the measured momentum flux, the
calculated break flow rate is incorrect when the drag disks were saturated.
The steady state flow directions vere defined as negative at the MRP side of
the break and as positive at the PV side of the break. The flow direction at
the MRP side of the break was reversed immediately after the break
initiation. '

These total flow rates obtained from thé measurements with the
dragdisks and gamma densitcometers include an error of at least £ 20 % in the
tvo phase condition. The total break flov rate was also calculated by
differentiating the mass inventory with respect to time as shown in
Fig.5.231. This estimated flow rate includes the error caused by the mass
inventory caleculation from the differential pressure because the

differential pressure includes not only the water head but also frictipnal

logg and acceleraticn loss.
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7. Conclusions

In this report, all the available test data obtained in a 50% break LOCA
test RUN Q16 were presented with information on the ROSA-III test facility,
instrumentation and the test procedure. The explanations of the test
results were also given. '

RUN 916 was a 50 % break LOCA test at the recirculation pump suction
line without HPCS actuation. From evaluation of the test results of RUN 916
and comparison between the test results of RUN 918 and RUN 926 which was a
200% double-ended break test, the following conclusions were obtained :

(1} The fundamental thermal-hydraulic phenomena during a 50% break LOCA at
a recirculation pump suction line have been clarified.

(2} The PCT in RUN 916 was 917 k and observed at midplane of the A82 rod in
the high powver channel at 190 s after break. All fuel rods were
quenched after the LPCI actuation and the effectiveness of ECCS for
core cooling has been confirmed.

(3} There were strong correlations between the mixture level transients in
the core and the fuel rod surface temperature transients.

(4) Top-down and bottom-up quenchings were observed at the same time after
ILPCI actuation.

(%) The innitiation timing of core mixture level fall was later than that
in RUN 926 because of the smaller break flow rate in RUN ©16. But the
core dryout duration was longer in RUN 918 because of later actuation
of ECCSs.

(6) The PCT in RUN 916 of 50% break test was 133 k higher than that in RUN
926 of 200 % break test because of the longer druation of core dryout.
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Table 2.1 Primary Charecteristics of ROSA-III and BWR/6

BEWR ROSA-III BWR/ROSA-TIII
Number of Recirc. Loops 2 2 1
Number of Jet Pumps 24 4 6
Number of Separators 251 1 251
Number of Fuel Assemblies 848 4 212
Active Fuel Length (m) 3.76 1.88 2
Total Volume (m’) 621 1.42 437
Fower (MW) 3,800 4.40 864
Pressure (MPa) 7.23 7.23 1
Core Flow (kg/s) 1.54x10% 36.4 424
Recirculation Flow (1/s) 2,970 7.01 424
Feedwater Flow (kg/s) 2,060 4,86 424
Feedwater Temp. (K) 489 489 1

* BWR/6-251
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Table 3.1 ROSA-III Instrumentation Summary List
ITEM SENSOR NUMBER NOTE
Pressure Pressure Transducer 20
Differential DP Cell 60 PV and Loop 44
Pressure Level Measurement 5
Flow Meter 11
Fluid CA Thermocouple 129 Primary Loop 23
Temperature DTT 4
Tie Rod 28
Upper Plenum 10
Lower Plenum 10
Tie Plate 40
Bypass 14
Fuel Rod CA Thermocouple 213
Temperature
Slab Surface CA Thermocouple 70 Core Barrel 24
Temperature Pressure Vessel 3
Channel Box 35
Shroud Support 8
Slab Inner CA Thermocouple 9 JP Diffuser 4
Temperature PV Wall 5
Volumetric Turbine Flow Meter 3 ECCS Loop 3
Flow Rate Venturi Flow Meter 4 Primary Loop 10
Qrifice Flow Meter 6
Mass Turbine Flow Meter 4 Recirculation Loop 4
Flow Rate Orifice Flow Meter 3 Main Steam Line 3
Liquid Conductivity Probe 138
Level Capacitance Probe 2
Density Gamma Densitometer 10 2 Beam GD 2
3 Beam GD 2
Momentum Drag Disk 4 JP Spool Piece 2
Flux Break Spocl Piece &
Break QOrifice 1
Signal CON/OFF Switch 14
Pump Speed Revclution Counter 2
Electric VA Meter 2
Core Power
TOTAL 693




JAERI-M 856-1089

54X89°0
S4X£9°0
S4%¢970
§4X%X¢9°0
S4X£9°0
S4%E9°0
SIXE970
54X€9°0
§4%E9°0
S4XE9°0
S4XE9°0
EEE S A
54Xe9°0
5438970
54X£9°0
54X£9°0
S4%Xe9°0C
S54%E9°0
S4X¢9°0
54%59°0
S3XE9°0
S4X¢%9°0
S5JXES"O
$4%¢9°0
S34XE9°0
S4%X:9°0
S4XE?TO

S4%E9°0
S4XE9°0
S4%80°1
54%X80°1
S4%80°1
S4X80°1
S4X80°1
S4X80°1
54%80°71
S4%80°1
S4XB0O° T
S4%80°1
54X80°1
S4%80°1
S4%X80°1
§4%80°71
S4%X80°1
54%X80°1
§4%80°17
S4%80°1
54%X80°1
S4X80°1

Aoseanaoy

"4l0s  -Tuldl

edy
ey
edy
edy
edy
edy
edx
edy
edy
oy
edy
ed
ey
edy
edy
“di
SdW
edu
edy
edy
edy
€dl
ed
edn
edy
ed
ed

Edy
“dy
edl
edi
ediW
TdW
CdW
edi
CdW
edW
edi
CdW
edi
“dW
Tdi
Tdi
Fdi
edi
EdW
CdW
edi
edW

31un

001
"0se
“ose
" 00%
"Qos
oot
001
"0%s
“pot
001
"ose
“Qse
"Qse
“0se
0°0s%
0572
057 ¢
002
0oL
o002
"00%E
052
“oo
0s°2
"oog
"006
‘oot

0706
"0s¢E,
0" 01
0-0t
0-ot
0-01
0 o1
0" 0t
0'o1
0-ot
0 ot
0-ot
0-0t1
0" 01
0" 01
0-01
o-ot
0-01
0-o1
0-ot
0" 0t
0-o1

T

b

1

*p0i- 92°6 B4
*ose- g2 6 64
Tose- g2 87614
QoS- 22°6-614
“DOs- 2276 614
"Qo0s- 12"6"614
0"o paJnseal 10N
0" 0%~ 02 S B4
00T~ 616614
00t~ 61°6"614
00 816 6td
070 BT 67614
0°0 21767613
0°0 L1 By
0708~ 916 B4
0010~ §1°5°6414
001°0- §1°5 614
00" %~ 7157614
Q01— €1 6614
[s1e Rl ol 71°6°BL4d
001~ €1°6"61Ld
0" 0 21767614
001~ T1°6 b6ty
c°0 215 6y d
"Q0E- 11°¢*B1d
001 01°S"61d
c°0 6 "5704
peanseal 10N

0701~ g g 64
0°0s- L "6 B4
001" 0 6 "6°614
oG1 0 v "g"Blyg
[+ 100 ] poaJnseap 10N
001" 0 paJnsealy 0N
Q010 9 *g 614
eoito § "¢-BL4
ocT 0 g "5 B3
o010 4 "G B4
00170 4 "G B4
00170 € "6 B4
0010 € "g 614
001" 0 ¢ g 614
co1-0 2 "6"6B14
00170 2 "§"b14
[+1en s} 2 "g-614
00170 2 "§76L4
0010 1 “¢*BLd
co1"0 1 "§°614
00170 1 "s"B1iL4
[s]o kRl +} T "6"6L4
abuey “ON*B g

S2UINIUO0)-"YasLg §dr
UOL3I3INg %dr-21PPLW 24
UWoLIIRE Edr-2ppLri 24
BALI( ¥dl-"AL 180 2dHKW
PALJQ Edl~"AL120 ZdUKW
UGia1ong ZdyW -v yesaudg
Y Yea21g9 -g ye2.d

g yeaug -woiaog 34
“1d Jdame-ryas1q Zdr
“1d J48m0N-Tyds1Lg 1dl
ueLiang Zdr-21ppLlW 20
voL1ang Tdr-21ppPLtW 20Q
anls}) gdr-"aLied TdHMW
anld@ Tdr-"aL12d TdHW
"ang T-dHW =weileg D2(
UoLlINE-"AL 130 E~dHW
doliang-"apleq T-duw
Uo13ong— 8AaldQ ¥-dT
uotraans-"yostQ %-dfr
uoL3iang— 2ALdQ £-dr
uolisng-"yas,q §-df
uULIING- BaLd( 2-dif
UoL3ong-"yastq 2-dr
ueL1IING= 3ALJQ T-dl
UoL3ioang-"yssig 1-dr
doj-woill108 Ad

peay Jawoszumog

PRIH WNUR 4 JBMDT
2uwe() weaAl[-"1d Jaddp
*1d Jaddp-"1d Jasoq
a52aLd je0dg g jyeaag
8128 d 1009% Y jesug
100dg 3271300 ¥‘€-dT
100dg 3333InD Z271-dl
auLT wR3als

wesslsumog g Neaag
weat3sdf] § Neaup
weaJlsumo(Q Y Nea4g
weaJslsdn ¥ NeaJg
AdanlraQ 2-dHKW
uoriang Z2-dHi

UoLr3ishg T-dHW

uolLlang ¥-dr

vOL1I2NG §—dT

anLdg Yy-dr

aALd] §-drl

wol310g Jawedumog

Jwen weals

wnuag J43ddp

wnuajd JemoT

uctiesoT

Rl LA B ST A o

og-da
62-4
g8z-q
L2-4
92-0
se-q
¥2-d
£2-0
22-0
te-a
02-d
61-0
81-0
L1-¢
91-0
si-a
71-Q
£1-4
2i-a

O NN WO
M

1

o

i1-d
?1-d
si-d
#%i~d
£1-d
21-d
T1-d
0T~d
=d

~-d
-d
~-d
-d
-d
~d
-d

M O 80O

1oquAS

916 NNY 40} 3ASL ] Iuawatnsesy

TdTiitq
“dTiird
“dTiilg
"dTHLG
“dT4i10
*dT431d
"dTH3Q
“dT44 LA
"dT4i A
“dTitg
“dT 4 lq
“dTi4td
TdT4LQ
TdT#EQ
TdT b
“dT#i0
"dTistd
"dT 4t
"dT43Ld
"dT4d
“dTHitd
TdT4itd
“dT At
TdTHiid
“dTdsra
"dTidte
“dT#éLQ
“de4ita
“dT43 LA
“dT i id
“ssaJd
Tssedd
R 2 T-FF
"ESadd
*ss3.dd
"ssa.g
Tssoag
"s558.dq
"SEadg
"E5a.Jd
"s534d
"Esauag
55944
"s5aJd
*E83Jy
"ss3.d
“sS5ad4
"ssa.d
Tssa.dd
“s553Jdgd

waj]

2% 33y9e]

LRV A B TR B L e e ]

.
£
(5]

— 23—



JAERI-M 85-109

S4%¢9°¢C edy
S4XE9 0 LY. &
S4X£9°0 edy
S54X£9°0 edy
S4XE9°0 edy
S4X£%°0 edy
S4XE970 edx
S4X€9°0Q edy
S4XE9°0 Bdy
54X€9°0 Ty
S4X5970 edy
SJIXE9°0 s/gu
54%X88°0 s/gu
S4dX0%"1 s /6y
$4%0v"1 s/6y
S4X0%°1 5/6%
S4x0%°1 s/0y
54X26°0 BEsEW
53%26°0 s/gu
54%26°0 s/gu
54%2670 s/¢u
§4X88°0 s/¢w
54%88°0 S/gw
$4%64°0 S/EHW
S4%64°0 s/gw
S3X64°0 S/gw
$4X6L°0 s/gu
54%64°0 £/EW
54X0%°1 s/By
$4X26°0 s/6%
54%26°0C /6y
S4X00"1 w
S4X00°1 w
S4X00° 1 uw
$4X00°1 L
S4X00°1 "
SINEP"O edy
SAXEP O edy
S4XE%2°0 edy
S4X:9°0 Pdy
S4X%%9°0 egy
S4XE9 0 Vdi
S4XE9°0 edy
54§97 0 Edd
S3XE9T0 edy
53%¢9°0 edy
S4XE9°0 edy
S4X£9°0 edy
S4X§9°0 edy
Aaganoay ILufy

"4300T -"yYD1lg

"2
"00¢
2 gl
YT
el
AN
1 86
1°86
91
6T YE
06"
10-3021°0
10-3021°0
07 0%
0°0g
0°0¢
0T 0¢
20-3005°0
10-3041°0
20-3005°0
10-30LT°0
10-3041°0
10-304170
20-302%°0
10-3001°0
€0-30€R8°0
€0-3052°0
20-3052"°0
7671
00" g
£T°1
06°¢
Y09’
s2°%
0g-¢e
0g-2
“00T
0°0¢
0°s/
0°0¢
0°0s
001
¢°0s

0708
0°0¢
05
082
0708
oot

T

I

I

L O L e T [
COoO00000OCDOLDDOODOOCOCCOO0DDOCOCOOOO

o0
"0 OO0 000000V UOOOOO00O0000C00CAOCaAO0
]

(=]
o M

0705~
¢ o8-
“osE-
“Qse-
0705~
00T~

sbuey

GE g b1y
7€ 6 614
§6°5"61y4
25787614
1878°814
055763
[ XA - ST
gy g B3
Lytg By
gy g By
€9 6By
#y 6 614
79T8 B1d

paJanseap 10N
padnseap 10N
pasnswaly 1oN
pPalnseay 30N

£€yT6 B4
2% g7bLg
E9 6 By
2y grBLy
1776 b1
Ty c"B14
Pasn 30N
0¥ 5614
65 61y
6E"GBLd
pPasn 10N
BE S B4
ge 6 614
BE"S B4
LETG 614
LE7G 614
9g 6 614
ge€°6 614
pasfi 10N
SE°6"Byg
FETE b LS
£¢"8T6Ld
28°8°614
176614
pasn 3oj
[+1 S |

paanseay 30N

627G B Lo
826614
Lg"g"61d
92°5"61d
§2°g6°614
%2 g 614

*oN"61d

(PenuL3u0])

tdnyuap gg4

banjuen 224

FILrLAD 224

8314140 124

Baly140 02d

OIS0 ST

tJniuvapn g14

tsnavepn JT1d4

314440 €4

82l}rdQ g4

8314140 14

2-dHu

. T-dUW

203Ld j00dgs g jeaug
9oaL4 Jo0ds Y ¥ywEaJg
leodg 38313n0 %4gdr
100dg 3233InQ Z41dr
aatiebaN “yosLg 4dr
BALILE0d “YIwRLQ dT
sniiebaN “yossiq §dr
BALILE04 "yosL(Q gdf
sbueyasiqg zdr
sbieyasq Tgr

ROY4 UOLIING 4MdH
Jalempaay

(ssedig a40)) I3d1
(unusig Jaddn) §3d7
(wnuajd Jaddf) S)dH
(eBuey pLW)y 8ulT weasg
(sbuey ybLH)3ul] weaag
(eB6uey mo) 2ulT) weazg
Jzwolumog tamon
Jeauwodumoy Jsadd)

1ue)l I13d7
juel §ad1

quel SHdM

PRAH wnuajd JamoT]

g ®atjtag yeuuey)

J 934140 Javuey)

8 82413140 YouuRy)d

¥ 8343140 Yauuey)
PEBH wnuayd Jaddf)
“PlW-W01308" 14 samon
Od J8ddn-pLY=1d +48me]
2wWo( weaiS-o1ppPLW 20
21PPLKW JQ-wo3iog 3Q
waoliog JQ-"1d 48mo]
SIPPLMW J0-"1d J8moq
"1d 4BMO7- asuanjyucy
83auvanijuod-"yasiqQ vdr

uoileao0%

dd 824-¢
add Zed-¢
dd ¢€g4-C
Qd 1ed-¢
ad 0e24-¢
0d 61+4-4@
ad 814-4a
Jd  £LT4-a
ad £4-0
Gd ed-a
Gd T4-0Q
E] 82-2
fd Le-13
Wd 9e-4
W4 Sg~d
LEl 72-4
LEl gg-4
Ad ¢g-4
hd 12-4
hid oa~-4d
hd 61-4
h3 81-4
Ad 41-4
LE; 91-4
Ad ST~d
LE] 11-4
Ad 6 -4
hd L =4
W4 £ -4
W4 2 ~d
Wi T -4
W1 S -TIM
Ll ? -7IM
W1 £ -TM
W1 2 -M
W1 T -7m
ad 77-Q
ad £€h-a
dd ¢%-0
Gd 1¥-a
ad 0%-qQ
ad 6x-qQ
ad BE-0
ad LE-G
0d ?€-4
Qd seE-aQ
ad ¥8-4Q
ad £8-¢
ad 28-a
ad TE-a

*ql  ioquisg

916 NNY 493 3517 JuawsJnseay

“dTiita
TdTdita
“dT44tq
“dTiit0
TdTilQ
TdT4tg
“dTidiq
“dTidrd
"dT44t4
“dTHiLg
“dt 44
EERRLT
“dTeA
"4 ssely
"4 SSEY
TJTSER|Y
“drssel
"dTeA
EERR AT
TdTea
MERR LTS
EERRET
EERR T
"dT0p
"dTY0h
“d7rop
T471047
“d4T0A
TiTssely
TdTEsRY
“dTss5eY
18Aa7]
18a3”
Tena7]
18n87
18h87)
TdTdiLa
“d*4iiq
“dTsstd
“dT#itd
TdTitq
TdT4Lq
*d 41q
‘d 3314
“dTtd
"dTitd
"atiild
“dT 4 ta
“d 4itq
“dTiitq

wa3l

z°¢ a)gey

__244*



JAERI-M 85-109

S4%X4%9°0
S4X%970
S4%X%9°0
S4%¥9°0
S54%¥9°0
S4%%Y%°0
54%9%9°0
53%%9°0
S4X%9°0
S4x99°0
S4%X%9°0
S4%%9°0
54%79°0

S3%00°1
S4%00°1T
54%00° 1
$4%00°1
54%00°1
§4%00°1
54%00°1
54%00°1
s4%00°1
54%00°1
54%00°1
54%00°1
54%00°1
$4%00°1
S4%00° 1
S4%00° 1
S4%00" T

S4%80°1
S4%X80°1

54%00°1
54%X00°1

Aavanaoy

WM WM N MMM MW MW

gsu/by
2sw/bBYy
Zsu /6y
gsusby
Zsu/ /By
AL TAR
2sw/by
guw/By
Cu/By
gu/sBy
gu/sby
gusBy
gu /by
cw/bBy
guw/sby
gusby
gusby

Wdy
Wdd

M3
M

apun

"UY20ST -"4I101

TELG
"ELY
TEL9
TEL9
gLy
YA
TELS
TL9
YA

S0+3022°0
90+3022°0
904302270
S0+3022°0
s0+3022°0
£0+3022°0
s0+3022°0
7043001°0
%0+3001°0
¥0+30017°0
20+300T°0C
¥0+3001°0
70+3001°0
Y0+3001°0
704300170
70+3001°0
¥0+300T7°0

¥0+300S° 0
%0+3008°0

¥0+351¢°0
70+43012°0

!

Tgie
Tgle
Tgle
"gle
tgl2
el
el
TELE
“eée
Tgde
“gie
“tid
TEi2

[=NeNoNoNoloNaRollofolslelelosleg)
3 s o8 or s s
[=NeNoNoNoN-NoReleNaollel=alelolella]

o0
.
oo

(==
(==}

26uey

padhsea JON
945614
$£24767614
2LTs 61
12767614

pPaJnseay I0N

paJnseap 310N
0§64
69°¢7614
89766y
29757614
9975 614
$9°5°614
4976614
£9°5"614
2975 61Ld
19°5° 614
aanyLe4
adnyLed
09°5"6Ld
097564
65°5°614
8c-c 6L
BE S Bly
B85 S By
6575614
6575614
65767614
BS S 614
g5° ¢ 014
85564
2€75°B14
2676614

9578"BLd
9s g B4

“oNTBLd

aGJeyasiq
afbueyosiq
abuseyosLq
abaeyosig
aaLdq
sALJQ
anLu(
antJg
JAWOIUMO(Q
JIW0IUMO(]
swo(
whusd
wnuaid

8214 Ldp
(sbuey ybiy) @
(abuey yB1iH) ¥
(abuey Mo} g
(abuey MOy
teod§ 12713100
roo0dg 381310
g weag g
Yy wesg g
g weag ¥
Y weag Y
7 weag 31@273inQ
g weag 31373INnQ
¥y weag 33713INnQ
D uweag 3ejang
8 weag 1231nQ
Yy weag 38)31nQ
0L3I2801Q “ABY
op3128u4L(Q "“hay
440 43nod
440 J8nad
aAE
AR BULT
1eub LS
JeJ3u0]) taleE
AN
aA1eA
anlep
1eub )
8 1eub.s
¥ jeubisg
uoiLanjoasy
uoLIN0AIY

u

Jaliddng samogd MY
Japjddng J4amMod M3y

uoy

(Panuiiuo))

-drl
£-dr
g-drfl
T-dr
y-dr
£-dr
e-df
1-dr
JaMOT
Jzdan
wealg
Jaddq
JamMoT]

LT
jyeaag
Aee g
yessg
ye2ag
7/%df
2/1dr
yeaJg
FLEPTE:]
ELEPT-]
yrauag
24¢drl
7%dr
2/8dr
21dr
2°1dT
21dTm
g-diwW
T~d¥W
2-ddl
T-dihl
A SOV
weais
NISKH
Eﬂvﬂl
I12d7
53d1
SJ3dH
S ASD
yes.ug
jessg
Z-dHM
T-dHW

0Ste
oote

je007

0&t

701

201
103

916 NNY 404 3517

w
—

M N O @O
1
—

T-44

1)
[=]
RSNV IR T I A - S = T TR T -
1
w
[=

-M
~M

w
e J
-t 0

“QI  10quig

juauaanseay

"L pLnId
"l pinag
L opind
"L oprnad
"1 PR
"1 PLnad
L pinid
"1 PO
“L PLnad
Sl oPLhaS
"1 ptnid
"1 pPLn34
tLopEnad

LURE R |
xn1d° ol
LALRIE R |
LU FR"
xn14" oW
*nd T ol
LRUR T ]
AlLsuaq
L318U8Q
AlLsUa(
AyLsua(
AjlLsuag
A118uaq(
Allsuaq
A3Lsuaq
KaLsua(g
A3isuag
jeubts
1RuE LS
jeubLs
1eUB LS
1eubiLs
1eubLsg
1eubLg
reubig
jeub Ly
JEUEB LS
teubLs
YRUB LS
jeud g
1eUB LS
*nsy
“nay

Jamod
damogd

wa'll

2§ @21qe]

0s1
A"
BY1
AR
991
XAt
71
[ A"
eyl
171
oYyl
681
BEL
LET
9?1
sel
Y€l
£e1
2¢tl
181
oet
621
821
LET
get
52l
%2l
g2l
cel
1et
ozl
611
811
PR
911
s11
711
€11
213
111
ott
6071
801
201
901
S0T
20T
£01
201
101

Y2

__25._



JAERI-M 85-108

54%79°0
$4X%9°0
S4%%9°0
S4X%9°0
S3X%9°0
§4%¥9°0
S4%%9°0
S54X¥9°0
S4%%9°0
S4X¥9°0
SA%¥9°0
S4X%9°0
S3X%9°0
S3X%%9°0
5d4%%%9°0
S4Xv9°0
S4X%9°0
S4%v9°0
54%X%9°0
54%99°0
S4%79°0
S4X¥9°0
S4X%9°0
54X%9°0
53%X%970
S4X%9°0
S4X%9°0
S4X%9°0
S4%X%9°0
S4%%9° 0
S§4X%9°0
S4X¥9°0
§4%99°0
54%X%9° 0
§4%%9° 0
§4X%9°0
S4X%9°0
S4X992°0
S4X%9°0
54X¥9°0
5dX¥9°0
$4%y9°0
84X%%9°0
S4dX%9°0
S4%%9°0
54%X79°0
$4%¥9°0
S4X%¥9°0
S4%v9T 0
54X%9°0

[VEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVE VR VRIS RS E B B B S 'S B 2 2 22 23 5 55

AseJnaay 3tun

“ulooz -"Y¥ITST

"ELG
TEL9
“ELQ
YA
YAy
YA
TELY
849
TELR
tLLg
"gl9
TELS
A
“eL9
TELY
YA
TEL9
TELT
B YAY
g4
YA
YA
YA
R YAY
tE49
YA
YA
YA
YA
YA
YA
TEL9
TELY
YAy
YA
YAy
YA
TE9s
Te9d
1L
TERL
TELY
"B&%
"B69
TELP
YA
YA
“EL9
TELS
TELS

“gle
"gl2
"gle
"gle
TEle
“tie
Tele
g2
Tele
Tele
‘el
Teie
gl
TRl
“gie
“Lie
Tgle
Y-
Tgle
“gie
Y-
el
TelZ
i YA
V4
“ele
Tele
ki
"ELE
"gde
"el2
"§iz
YA
"tle
“gle
tgle
gl
Tgle
TEic
T¥ie
Y-
B YX
“gle
gl
"eLd
Y4
‘td?
Y4
¥4
gL

abuey

Uuudwmwz u.OZ
padnsesa 10N
paJnseap 30N
P3ansEeap J0N
paJnsea 10N
pPaJnseap JoN
paJnseal 10N
padnseaj ioN
padJnseal 10N
paJnseal 10N
RPAINERIR ION
paJnseap 104
painsesi 10N
padnseal 10N
paJnsesaj 10N
paInseay 30N
pasnsEns) 10N
padnsesp 10N
Bw&:umw—z 10N
paJunsesap 10N
ﬁw.__:nmﬂ—vm HOZ
_umLJnuMz I0N
paJnseap 10N
Ua...:mmwt noz
padinseay ION
paJnseap 1eoN
padnseal aopN
PaJNnEEI JION
paJnseal 10y
paJanseay 10N
paJnsE3l 10N
palJnseal JION
painsesy 10N
paJanseal 10N
€8 g by
%8°Gg 614
£8°5"614

2B g 614

285 614

T8 6614

(11 R L
gL G 614

poaEn 0N
pesn 31oN
2B 5614
2grctBLg
6476°B1d

6476 B4
8276614

g2 664

“oN“Bid

ap
C Rl -3}
N
£
I
¢-T7T @2
z-1 @2
-1
T1EM
11eM
Trem
11EM
9 sod
§sad
yTsed
gTsod
2 s0d
1°sod
9 sod
gTsod
9"s0d
g s0d
g "sod
TTEod
?Tsod
g*sod
¥ sod
gosod
g sod
1°sed
9°sod
g sod
% 50d
£ sod
woilzog
do|

aseLd
aneid
1oodg
joodg
we
JaleM p
JeleM D
we

we

(PenuUL3Ved)

LSUT 118M "d°T)
ing sauu] ‘g-n
apisul 17eM Ad
epLsUl 11eM Ad
8pLEUT 11BM Ad
BiJUNG JBUUT Ad
Bping Jauul Ad
spLtsul 11¥M Ad
dasniyi@ 9-dr
Jasniig g-dr
Jssnyyiqg 2-dFf
1zEny4iq T-df
y201d 487114
Y2078 ro711Ld
¥20189 J833Ld
%2019 4333Ld
A2018 4231744
320349 Ja8ay1ld
432038 4873171144
y2038 J4@717114H4
¥2038 4277144
¥36718 4371344
joe1g Je3ytd
1238 Jei3td
l1eJJEQ BJ0)
jeJtegd 403
lelaeg ado0)
q1eJdeg 2409
Jeasuwyg BJ0)
18440g 2207
194deg 24903
jaJueg B840
19udeg aue)
IedJaeg 8407
£3140 AReag
14140 draag

Jayempaay
joodg g wesug
joodS Y wyesug
1213In0 44g-dr
i231nQ 2/7~dr
2315 pebaeyosig
sauapuod @ NIY
#oUApPUDD ¥ NOY
aJdisd g xeadg
adysd Yy j¥eaug
AdanpraQ Z-diHuW
uoriang Z-dyl
AdonLiag T-dHMW
ue1r3ang T-dHW

[SNSHENENENSI - S JE- S g

W WO L e o L L

oo

wotLlenon

914 NN¥ J0) 3517 IUSWBJINSEI

00¢

86T
467
961
563
761
£6T
261
161
0671

g6l
(494
181

2% @19¢€l

_.26.“



JAERI-M 85-109

§$4%%9°0
54X%9°0
54%X%9°0
$4%%9°0
S4X%9°0
S4X%9°0
SIX¥9°0
54X%9°0
54%%9°0
$4%79°0
S3X%9°0
S4X%9°0
S4X%9°0
S3X99°0
S4%79°0
S4%%970
S4X%X%9°0
54X%9°0
54X99°0
$4X79°0
54%%9°0
54X%9°0
54X%9°0
54X79°0
$4%¥9°0
S4X%9°0
S4X99°0
S4X%%70
$4%¥9°0
54%%9°0
S54X¥9°0
§$4X%9°0
S4X99°0
§4X99°0
S4%99° 0
S4X¥9°0Q
S1X%9°0
S4X%9°0
S4%2%9°0
S4%79°0
S4X%9°0
5dX%9°0
$4%X%9°0
S4X79°0
S4X%9°0
54X%970
54%99°0
S4X%99°0
S4X%9°0
S4X%¥9°0

L S S 222 2SR e R R RS RVE S AR AR VARV VEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEN VAV,

Aoeanaony ILupn

Y2082 ~T4d10e

70+352T°0
y0+3521°0
20+3€21°0
70+3521°0
%0+3521°0
¥0+3S21°0
Y0+3521°0
%0+3521°0
20+3521°0
70+3521°0
¥0+3521°0
%0+3521°0
90+3521°0
90+3521°0
70+3521°0
90+3291°0
%0+3291°0
90+3291°0
90+3291°0
70+32%1°0
70+3291°0
4043249170
90+3291°0
P0+3291°0
y0+32%1°0
Y0+432%1°0
90+3491°0
90+3.%1°0
90+32%1°0
Y0+32%1°0
Y0+3.9T°0
90+3.%1°0
70+329T°0
40+3491°0
70+349170
v0+32%1°0
20+3291°0
70+32%1°0
90+32%1°0
Y0+3291°0
y0+329170
90+34%1°0
90+32%170
Y0+3291°0
70432910
Y0+3291°0
70+3291°0
70+32%1°0
Y0+3291°0
v0+32%1°0

“gle
tgle2
Y
TglE
Y-
“gle
Tgi2
gl
"Ri
TglE
“gle
“§de2
“§i2
TEiz
Tgie
“fie
“giz2
"8de
“§iz
YA
‘gl
“gde
"§ie
gl
Tgie
gl
"ede
"gie
Tgie
gl
“gle
"gde
"gie
Tgle
Tgie
Tgle
‘g2
el
gl
Tgie
“tie
g2
"gle
Tele
“rie
"$ie
Tgle
Tele
TEie
“gle

sbuey

s¥1
%1
£l
eyl
71
oyl
6E€1
§71
771
€91
gyl
1At
071
651
sHt
whi
£t
gyt
152"
o%1
65T

STT 5 "By
FIT "5 61ty
STT G 614
SIT "5 614
166614
165614
T6°6 61y
16°6°614
T6°6°614
16°6°614
166614
‘06°5°6B 14
‘06"8"BLy
‘0676 B4
‘065" B1L4
‘06 5B LA
‘066 B LA
‘DeTEB Ly
#T1°6"B14
7116614
g€T1 g 614
ETL"5°F1ld
685" B Ly
68"G B4
6876614
686614
685 614
68 6614
6876614
‘8867614
‘g88°5"R L
‘88 g 614
‘g8 6 614
‘g8 ¢ 614
‘B8R &8 64
“8R g 654
‘28766314
12487676ty
1487676
728767614
“48°5 B4
748767614
72867614
‘98" §°BtLd
‘98 g 6y
‘98 6 614
‘98 5Bty
‘R g"bBtLy
‘9 gTbBL4d
‘g g by

"ON"BLd

7 50d
1-sod
v 50d
.ﬂ-MOﬂ_
L*sod
9 sod
g sod
vrsod
g sog
2-sod
1-sod
L"sod
9-sod
g sog
v sag
g-sag
2sod
1-sed
v-sod
T*°s0d
%504
1-sod
2-sod
9-sog
C 504
y-sod
g sod
z-sog
1°s9d
47sog
9-seod
g-sog
#-sod
£ sod
NAHOQ
1-sog
£-sod
g sod
g sog
ts04d
g-sod
Z2-sod
1“sog
2°sod
9-sog
g-sod
v-sod
£-sog
2 sod
1"sod

(PanNULIUGY)Y

poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
Poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
pey
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
pey
poy
poy
pey

Teny
yang
1304
1ony
yeny
jeny
jany
jany
1ony
1eny
LY
jany
1any
jeny
yeny
1any
yeny
18ny
jany
yeny
yany
jany
18ny
1eny
AELY
jeny
1eny
yany
1eny
yany
j3ny
1eny
yeny
jeny
jeny
jeny
yany
yeny
LY
jany
1eny
18n4
jeny
jany
1804
jeny
LY
jany
yony
1any

gy
g2y
9eyv
9cy
92Y
vev
22y
vev
7ey
kX4
7ey
(X4 4
gZv
2ey
Zev
(444
cey
gev
a1V
1%
S1y
S1v
¥y
%1y
kA%
A%
71iv
71V
71lv
gLy
£y
eIV
g1V
£1lv
£y
£V
gV
21y
4%
21y
2iy
(4%
(A%
1234
11V
Tiv
123
iy
123
T1V¥

UoL3IED0Y

Qse
&%e
87¢
ie
9%e
5ve
7%7¢e
£ve
cve

o%2
-394
gee
ire
9
8%2
w2
gee
494
1334
oge
622
BZZ
lee
922
522
72z
gee
2ge

0ez
612
81le
ile
912
512
7ie
g£le

112
012
&0¢e
80¢

902
soe
%02
£0¢
20e
102

05 —d1i
6% -41
g% —-d4i
LY —44
99 ~d1
SY —-41i
% —di
£ —-41i
gy -4t
1% -4
0% —-21
65 -4l
8BS -di
LE —41L
98 -4l
S¢ -4t
9g -4
£ -41
2§ -4t
e -4t
DE =31
62 -di
gz -d1
Lz -4
9g —-d41
g2 -44
%2 -di
£2 -di
ceg -41
1¢ -di
02 ~44
61 -41
81 -4l
LT -4l
91 ~a1
§1 -4l
21 -4l
€1 -4l
21 -4l
13 BT
0T -41
6 -4l
8 -4l
L —d1
9 «dl
g -4l
o -4l
E -4l
z2 -4l
1 =41
ToquAisg

916 NNY 404 31S|7 1vawsJnseay

tdwa
*dwa )
“dws )
*dwa |
1N
‘dwa )
“owa |
“dwa |
1N
Tdwa |
Tdwa )
"duwa j
“dwaj
“duwaj
"duway
-1"EN]
“dwa |
“duwa )
- 172N
cdwa )
-1I'EN)
tduwa )
“dwd |
"dwa |
Tduwa )
fdwa )
“dua )
“dwa |
“dua )
"duwa)
fdwa |
“dua)
“dwas |
“dwa)
“dwa )
“dus |
“dua |
~dwa|
“dwa |
“dwa)
“duwa|
“dwo |
“due )
“dwa |
“dwa|
“dwa|
“dwa |
“duws )
Tdwa}
"dwa|

wail

2°¢ 21qe}

0se
642
Bye
e
99e
5%2
9%e
£ve
eve
T7e
ove
-394
8¢
FAYA
LAY
Sge

£ee
ege
13 Y4

bee
Bée
lee
9ee

y2e
£ee
geée
1e¢

612
812
L1e
AT

kAT
£1e
4%+
1te

602
BOZ
Loe
g02e
502

£02
202
1o¢

43

_.27A_



JAERI-M 85-108

S4%%9°0
S4X%9°0
S54%X99°0
S54%99° 0
S4X¥9°0C
S54%%9°0C
54X%9°0
54%99°0
S4%%9°0
S4X%9°0
54X%9°0
54%%9°0
54%%9°0
S4X%9°0
S3X%9° 0
S4%99°0
S54xv9° 0
§4%X%9°0C
54%79°0
S4X%%9°0
S4X%Y9°0
54X%9°0
54%79°0
54%%9°0
S4X¥9°0
S4X%9°0
54%%9°0
S4X%9°0
S4%2%9°0
S4%%9°0
S34X%970
54X99°0
53X797°0
S4X%9°0
S4X%9°0
S4X%9°0
S54X%9°0
54%¥9°0
S4%%9°C
54%%%°0
SdX%%°0
S4X%%?°0
5d%X%9°0
54%79°0
S4X%9°0
54%%9°0
S4x%9°0
S4%9%°0
S4%X%9°0
S4X79°0

PRV E RV R RV RV RV EV RV RV RV EVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVE S RV RV RS ' R "SS5 B S 2 R 2 R

Aaeanasay atup

Y2008 -TUdTISE

70+352170
?0+3521°0
70+3521°0
70+3521°0
70+3521°0
¥0+3521° 0
v0+3821°0C
Y0+3521°0
70+352%° 0
70+3821°0
¥0+3921°0
704362170
%0+352170
704352170
Y0+3821°0
y0+3821°0
#0+3821°0
70+352T1°0
704352170
¥0+3821°0
204362170
70+3521°0
Y0+35E21°0
7043627170
70+3521°0
Y0+2521°0
%0+3521°0
%0+3521°0
70+3821°0
704352170
yO+3521° 0
y0+3621° 0
70+3521°0
?0+3S21°0C
70438170
Y0+352170
v0+36821°0
%0+3821°0
704352170
Y0+3521°0
%0+352170
70+3521°0
70435210
70+3521°0
70435170
#0+3821°0
¥0+3521°0
Y0+3521°0
%0+3821°0
70+35217°0

Tgie G8T “56°5*BLy
XA 46T ‘567G B id
el €61 “G6°5°B14d
T§22 621757814
"ELE 62160 L4
“gle B2T S B4
YA B2T "5 "Bty
Tgle L2166 13
Tgde L1876 L4
el FZI"6 0L
Tgle 921 ¢"BLd
"Ll S2T1"6"6td
Tgiz © GEZTTS"61d
"g42 %21°5°614
"L v21°6°614d
cgie €216 B4
“g22 £21°5°6td
gl 221 g"B1i4d
“gle 2215 B4
Tgle 1216614
‘gl 121°s"614d
“ele 0215614
"yl 021°6"6BL4
"gl2 466 B4
TElE 765614
el 76°6°614
YA 4676614
WA H46 67614
"ELZ 676 b L4
“gle 26 664
tele 6TT "G B L4
tele 61175 814
"gie g11°6°614
Tede g11°§"b61L4
Tele £6°6°bF Ly
‘gl £§6°6°614
"elL2 E6"GC 614
"gLE £6°6 614
"ele £6°6°614
Y34 £6°6'6 14
"gLe $6 ¢ By
“gde 267G B4
"eie 265 BL4
"gde 2657514
"gid 2667614
YA 269 B4
“gle 266614
tede 266 B4
tgle L1167 By
"gle 11767614
ﬂﬂf_mx coz-m_.m

g-sod
Z-sod
1 sog
% s0d
1rs0d
ALY
1-sog
4 s50d
1-sod
y-soy
1°sed
4 sad
1 so0g
¥ 504
1 sed
yrsod
1-sod
¥y sag
1-s0d
%"sogd
1-sod
7 so0dg
1-sod
L sod
9 sad
grsod
9 sod
g£rso4d
Z2-sod
1°s504d
9-sod
1-sod
y-sod
1504
l°s0d
§-sod
grsod
y-sod
g-sog
z sod
1 sod
2-sod
g-soy
g sod
Yy sog
g sod
Z2-sod
1-sog
y*s0g
1 504

(pBNULIV0Y)

poy
poy
Poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
PoyY
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy

poy

poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
Poy

ELE
yeny
yany
1any
1904
1enyd
1any
yanyd
1904
1904
18n4
1any
yang
ELF
1any
yany
1and
janyg
13ny
1anyg
1eny4
reny
18nd
yand
jany4
1anyg
1an4
yanyg
1any
AELY
1803
teny
1ang
jend
1any
\LL¥
yand
1ang
jany
1804
12m4
18n4
1and
yeng
1904
120y
\ELF
yend
1804
IELF]

LLY
4L
LLY
SLV
SLY
| WA
gLy
T4
TV
B9V
BoY
9oV
PV
F4°a
2oV
FA4 )
LSY
¢Sy
£S5V
1544
1334
BYY
g7y
kAl
kAl
9y
AL
7y
7oy
kAl
44
2Ty
LEY
ey
k2% 4
TEY
YEY
TEY
ey
kA
yEV
EEV
EEY
LEY
LEY
EEY
gLy
gEY
1334
1334

uoL1ea0]

cos
.1-34
g6e
FA-T4
962
$6¢
768
£6¢2

162
062
682
BEZ

9BZ
s8¢
78e
¢8e
¢8Z
182
oge
6.2
g2
L2
9L
Sie
vLE
vl
2i2
Tle
0l
692
g%¢e
i92
99
592
79

c9c
192
oee
65¢
gse
P44
952
£se
7se
£5¢e
414

162 .

001T-4d1
66 -41
B6 -4d1
26 -d1
g6 -4l
§6 -d1
26 -4l
€6 —-di
26 -4l
16 -4d1
06 ~41
68 -4l
88 -4l
28 -4l
28 -4l
S -4l
¥g -4l
£8 -4l
28 -4l
8 ~d1
08 -4l
64 -d1
84 -4l
L4 41
9L -4l
S ~41
¥i —41
£l ~d41
gL -4l
14 -dl
04 =44
69 ~-41
g9 -4l
49 ~4d1l
5% —-41
59 -41
%9 -4l
£9 -4d1
29 -di
19 -d1
09 -4l
65 -4l
858 -4d1
LS -d1
98 -3l
58 -4l
76 -d1
g6 =~di
25 ~41
1§ -4l
yoquisg

@Té& NNY 403 3517 juawasnseal

“dwa]
cdwa |
“duwa |
cdws |
“dwa |
“dwa |
fdwa}
“dwa)
*dua|
dus |
*duad |
rdwa |
“dwa )
*dwa |
*dwa |
"dwa |
“dwa |
“dwa )]
“duwd |
“dua)
“dwa}
Tdwa ]
“dwa )
“dws |
“dwa|
fdwa )
“dwa |
Tdwa ]
*dwa|
"dway
“dwa |
“dwa|
“dwa|
“dwa}
“dwa}
“dwd |
“dwa)
"dwaj
rduwa)
"dwe |
“dwa |
“dwa |
“dwa}
“dwaj
cdwa )
“dwa|
“dwa ]
“duwa)
cdwa |
*dwa|

wa3]

2'E 239l

00¢%
66e
g6
262
52
$62
768
£6¢2
.14
162
ez

BEBZ
282
98¢
s8¢
v82
¢8e
ZBe
182
o082

8i2
Lid
9LE
&8s
7ie
£l
2le
Tie
0L
692
892
FA N
99¢
s9e
y9e
£9e
29
192
0%
65¢
852
482
98¢
58¢
752
£5¢

152

"4l

_.28__



JAERI-M 85-108

S4%99°0
54X%9°0
54%%9°0
S4%%9°0
S4X%9°0
S4X99°0
S4%%9°0
54X99°C
S4X%9°0
S4%X%9°C
§4X79°0
S3X¥9°0
S4X%9°0
§4X%%°0
§4X%9°0
$4X%9°0
S4dX79°0
§4%%9°0
54X%%°0
53%%9°0
54%99°0
549970
S4Xy9°0
54%X%9°0
5dX%9°0
S4%79°0
S4X%9°0
S4X%9°0
54%%9°0
$4%%9°0
S4X%9°0
S4X%9°0
§4%%9°0
54X%9°0
54%%9°0
S4X499°0
5iX%9°0
S3X99° 0
53X7970
$4%99°0
S4Xy9° 0
SdX%9°C
£4X99°0
S4Xy%°0
SdX¥9° 0
§4X¥9°0
54%%%9°0
S43¥%°0C
FEES A Y
54x%9°0

[PV R Y RV RV RV VRV RV EV SV RV RV RV VAV VRV EVEVEVEVEVEVEVEVE VRV ANV E VRV S VAV EVEVEVE S * R R RV RV RV SV SV

AoBRJUNnasyY JLun

“q208E ~-T¥D10%

y0+3521°0
70+362170
v0+3521°0
70+352170
¥0+3521°0
¥0+362T°0
704352170
40+3521°0
70+35Z1°0
#0+3521°0
¥0+352170
704352170
40+3521°0
90+352170
%0+3521°0
90+352170
Y0+3521°0
90+3521°0
¥0+352170
%0+3521°0
70+3521°0
70+352170
%0+3521°0
70+3521°0
%0+3521°0
y0+352170
704352170
Y0+3521°0
70+3521°0
70+3521°0
90+352170
Y0+3521°0
¥0+3521°0
v0+3521°0
90+3621°0
70+3521°0
Y0+3521°0
70+3521°0
¥0+3521°0
704352170
70+3521° 0
70+352170
40435210
90435210
70+3521°0
90+3521°0
#0+3521°0
#0+352T°0
704352170
90+3521°0

“gle
Tgde
“gie
Tgie
‘el
“¥le
“gde
“§i2
el
TEiE
"sde
‘842
gl
gl
“Tie
"%
gl
el
gL
TELE
“tle
tgLe
“gig
Tgie
YA
‘el
Tgde
gl
"gig
“ELe
“uie
“gi¢
“fle
"ele
‘gle
£l
"gl2
gl
gl
Tedd
"%de
el
Tgle
Tgle
§ie
"wie
"gle
"gle
TELE
gL

sbuey

padinseal 30N

2s1
1581
051
671
8yl
FA A"
LA

£EI°S"B Ly
€160 14
PETTE B L4
£ET°6"61y
F4 ) A Sl N
‘667676 LY
‘6675 B4
‘6675 By
‘6676 By
‘66576 LY
‘66757614
‘665614
CET S 614

poJanseap 10N
paJnseay 1oN
paJnseal 10N
paanseay 30N
paJnseajly 10N
padnsealy 10N
paJnsealy 30N

syl
kaal
€91
vl
7t
0%t
34"
sr1
A A
£l
27T
%1
-1
651

BS1
LST
9s1

‘B6TST61Ld
‘B6 g 61y
‘B675 614
‘867€"B1Ld
‘B6°STEL]
‘86°5°61L3
‘B67€ B4
‘L6°576tLd
L85 Bid
“26767BLd
746757644
“l6°5761Ld
fl6°6761d
‘26757614
966614
96°6"61d
966 B L4
P65 614
965 614
96°6"B1d
965 814
TE€ET"5°61d
JETTETELY
0ET"§761Ld
0g1 67614
ainyted

‘6676 B Ld
‘867576 d
‘6675614

"ON"E L]

"sed
sod
so0g
S04
s50d
sod
S0y
sod
sod
-80d
g£Ts0d
Z-sog
1°sod
¥rsod
idsad
P 504
$-sod
4 %504
grsoed
g"sod
1s04d
L sod
g sod
§"sod
#-E0d
g-sod
2z sod
1-sod
l-sod
9 s50d
§Ts0d
7 sed
g "sog
g sod
1"s¢cd
L Eod
9-sod
g sod
%"sod
g-sod
2 sod
1-sogd
4-sod
1°sod
7 s0g
1-sod
Lesag
9 sod
£ sod
wrsed

O Pt
.

T8l
.

(Penujaued)

poy
POy
POy
poy
poy
poy
poy
Poy
poy
poy
poy
poy
poy
poy
poy
poy
Poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
po¥
poy
poy
poy

jeny
yany
yanyg
1204
1anyg
yeny
1804
1any
13n4d
12n4
rand
1ang
12n4
1any
LLF
yany
AELF]
1any
1any
ALY
jany
jany
120y
yeny
iLLF
1en4
19n4
1eny
18n4
rany
yang
yany
1any
jeny
LY
yany
tany
13Ny
ILLF
1an4
13ny
13nJd
reng
1eng
yang
1eny
AELF
1eny
1eny
1any

4.9
994
€54
1589
133}
%8
4]
ced
4]
4
4]
(44
[44:]
£18
114d
114
118
1198
118
118
118
88Y
88Y
g8y
gay
g8y
g8Yy
B8y
£8Y
i8Y
L8Y
i8Y
28Y
LBY
L8Y
&8y
58Y
sSey
SBY
SBY
sgY
S8y
78y
78Y
ZBY
28y
LY
LY
LY
LY

woLIE30

0S¢t
&%7E
BYg
49
9vs
SYE
e
£ve
Zve
149¢
0%%
6588
8%
LEE
9EE
SEE
k32
£rE
[43%
134
[13%
éet
gy
428
92%
SZg
ki1

22¢
12¢
02g
61%
21%
FAAY
EAAY
S1E
kA%
£1%
%>
T1g
01
60%
80¢
L0&
?0g
s0¢%

£0%
4039
10t

081-4d1
6%1-4d1
g%1-4d1
L91-d1
g91-41
S91-41
971-41
£9l-44
eyT-41
Trl-4d1
071-41
6834l
g8g1-41
LET-41
PET-41
S8T-21
98141
£ET-41
28i-d1
1£T-41
0El-41
621-41
821-41
ZET1-41
921-d1
Ser-dl
7ei-41
§£21-41
221-41
1¢1-41
021-41
61144
BT1-41
AR NE
911-41
S11-d1
711-41
£TT-41
2li-4dl
T1i-4d1
03IT1~d1
601-41L
80T-4%
L0T-21
?0T-41
S0T~d1
70Tl-41
£0T~d1
201-41
TO0T-4d1

toquAg

916 NMNY JO0) 3IELT 1UBFIJINSRIY

Tdwa
rdwa )
nnEU.._-
“dwa)
Tdwa)
“dwa)
*dwo |
tdwa}
cdwa}
"dwaj
fdwa )
*dwa)
"dws |
cdwa)
“dwa)
-GENF
"dwa |
Tdwa )
Tdwa )
Tdwa |
“dwa )
*dww )
“duwa)
rdwa)
"dwat
-n.EU.n.
CI'ER]
*dwa)
cdwa )
“dwa)
-_uEmF
“dwa}
tdwa |
Towma )
rdus |
nnEU._-
*dwa]
“dua]
tdway
"dwa )
“dwa |
“dwa)
“dwa )
*dwa |
rdwa
“ows )
cdud )
“dwa |
*dwa |
tdwa]

weyl

2°% @#i9e)

06%
67%
Byg
L€
LAY
Sve
7he
£vE
Zve
1543
o%g
68
8L%

1437
sg¢
788
£8¢
434
T¢€
(1393
62%
BEg
L2E
92
Sgg
VE4Y
[ XA

12%
02¢
61%
B1¢
418
91%
g1¢
kA%
£1E
[A %3
1257
01g
60¢
80%
L0%

0%
70¢
£08
(413
10%

"4l

W.ZQAH



JAERI-M 85-108

S4X%9°0
S54X9%°0
S4%X7970
54%2%9°0
54X%9°0
S54%%9°0
§54X%9970
54%X%9°0
S4X99°0
S54%X%9°0
84X¥9°0
53%¥9°0
S54Xy9°0
Sdx%¢°0
54X%9°0
5dXv%°0
§4%99"0
S4X¥9°0
S4%99°0
54X79°0
$4%%9°0
§4%99°0
S4X%9°0
SEX79°0
54X%9°0
S4%99° 0
S4X%9° 0
S4%%9°0
54%X%9°0C
5dX7%9°0
5437970
FEEA LA
S4%X%9°0
S4dX%%°0
S4dX%%°0
5dX%9°0
54%79°0
54X%9°0
S3X¥9°0
S4X9%°0
Sd%X%9°0
S4X79°0
S4%X99"0
54X%9°0
54%9970
54X%9°0
S4X¥9°0
S$4%X%9°0
S4X%9°0
54X%9°0

VSV EVEVEVEVE SV EVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEV TSNSV S SV ' RV B 'S S S S 4 2 A2 2 2 222 & &

Asesnooy 3ruq

"4200% -"ydls¢

40+352170
704352170
y0+35ZT°D
704352170
70+3521°0
70+3S21°0
90+3521°0
90+3527°0
%0+3521°0
70435270
90+3521°0
70+3521°0
704352170
70+3521°0
70435210
704362170
70+3SZ1°D
70+3521°0
70+3521°0
%0+352170
70+3521°0
%0+35E1°0
#043521°0
%0+3521°0
70+3521°0
70+3521°0
y0+3521°0
y0+3521°0
70+3621°0
¥0+3521°0
704362170
70+43521°0
7043521°0
70+3521°0
¥0+3621°0
70+3521°0
70+3521°0
70+3S2T° 0
70+352%1°0
¥0+352%70
90+3521°0
704352170
70+3521°0
70+352170
704352170
%0+3521°0
%0+3521°0
70+3521°0
704352170
70+3STT0

“gle
Tgle
gl
Tele
TELE
“ele
Y
Y4
Teie
Tgle
‘gie
“glé
gl
gl
“Tie
Y-
el
el
TELE
Y44
TRde
"gL2
Tgied
“gle
‘gl
“gi2
Tgie
Tgle
“ele
"wde
gL
gl
Tele
“fie
“ede
Tede
TeLe
"gde
Tgéie
"gie
“gde
TE4
“gle
"g22
“giE
‘eie
"xde
“ele
gl
Tgle

sBuey

LA

651
851
281
?s1
SS1

£51

28t
TsT

-xa3
8%
P A
9yl

fE0T"S B L 4
LET g6y
LET°S"B LY

‘401 G5 By

‘9015 B 4

“%01°6"B1Ld

“901°5°614

“HOTTETb LY

‘9015614

‘901°5°B Ly
CeT 6"B Ly
9ET"G B
ST 661
g0T"S°6B L4
£OT s B4
g1 5By
€016 By
€01°67614
€01°6"614
€015 B}
SET 5614

‘2016 6 L4

‘2018 Bty

720V g B LY

‘2017576144

‘201°9°B L34

FEOTTSTBLd

‘201757 BLy
€e1 5 0614
1076 64
101664
101°6"614d
101757614
10T°6°61L4
1016 FL4
TOT"G6 644
poT "5"B1d
0016 614
001"§°B1L4
0016614
0016614
00T"£" B4
00T €SBy
25176764

paJdnseap 10K
paJdnseap 30N
pesJnsesl 10N
padnsesly 10N
paJnseap 10N
patnseayg 10N

roN"BLg

1*sod
4 s0d
% sod
2 sod
9-s0yg
g sagd
v sag
g sod
z sod
1 sed
4 sod
9 sod
¥ s0d
lrsod
9rs0g
g sod
4 sog
g sod
g-sod
1 sed
v-sod
iTsod
g sod
§ 504
¥*sod
g sod
g sod
1 sod
y-sod
Lmsed
9 sod
g sod
v sod
g sog
2 sod
1 sod
L7504
9 504
g sog
4-sod
g-sog
Z2°sad
1-sod
w'sog
L7 sed
9 sod
g sod
y-sod
g*sod
2 sod

(panulauol)

poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
pay
poy
poy
poy
poy
pod
poy
poy
poy
poy
pod
poy
poy
poy
poy
poy
poy
poy
poy
poy
poH
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy

yanyg
AELF
1any
180y
1904
rand
yanyg
yanyd
1any
LLF
LLY
1804
AELF
13n4
1204
teny
1and
ALLF
1any
ELF
\LLP
1and
1eny
18n4
18ny
1804
1204
yand
yany
yeny
1and
1904
jang
yany
reny
Teny
1eny
1eny
180y
\ELF
yanyd
180y
1804
1804
ELF
1any
1eny
ALLF!
18ny
ranyg

Zed
22l
2l
22d
]
¢ed
222
[ ]
£12
£12
£12
€12
£12
£12
£12
T12
112
1132
112
113
L ]
112
988
Li8
i48
FAA:]
248
Li8
Li8

uoLIR30T

009
46%
B6%
46%
96%
S6¢
768
£6L

16%
06%
&6BE
8BL

?8%
s8¢
78%
£8%
28¢
i8¢
08g
648
84%
Li%
9L%
SlE
7LE
4%
2L¢
14€
0L%
69%
9¢
49%
99E
S9E
798
£9%

19¢
09%
-39
95%¢
L8%
95%
133
7S¢
£SE
28¢
188

00g-41
661-41
86T-41
L61~41
P61-41
C61-4dl1
961-41
$6T-41
26T-41
161-d1
063-41
681-41
8871-41
£81-41
FB1-41
SBI~dl
781-41
£81-41
281-41
T81-41
0g1-41
6L1-41
B21~d1
L4T1-41
9L1-4L
€41-4dL
7i1-41
£21-d1
2l1-41
TLT-4d1
0Lv-41
69141
g91-41
291-41
99T-d41
€91-4d1
¥91-41
£91-41
e9T-4dl1
T19T-4dl
0g1-41
651-41
851~41
LST-41L
951-4d4
§61-4d1
Yel-d41
£8T-41
281-4d1
161-41

Jequis

T4 NNY 401 1517 awawaansgaly

tdwaj
fdwa |
Tdwa )
“dus |
*duwd
“duaj
tdwa}
rduwa )
.nEm..._-
cdwa ]
"dwa |
fCwa )
Toue )
“dwa)
cduwa )
rdue |
"dusj
Tdwd )
“dwa|
“dwa]
“dwa }
1R XY
“dwua]
pQEU.._.
cdus )
“duwa)
rdua}
Tdway
fdua)
"dwa)
"dwa}
tdwa
“dwa)
Tdwe )
“duws ]
“duaj
"dws |
cdwa)
cdwa)
“dwa |
"dwaj
tdwd )
“duwe |
Tdwa)
rdwa}
“duay
"dud)
"duwa)
“dwa |
Towd

wal]

z g e1ae]

#_30‘_



JAERI-M 85-109

54%%9°0
S4%%9°0
S4%%9°0
54%%9°0
S4%79°0
S4%X%9°0
§$4%99°0
S4%99°0
54%79°0
§4%%9°0
§4%%9°0
S4%%9°0
54%%9°0
$4%79°0
§4%%9°0
S4%%9°0
$4%X%9°0
$4%99°0
54%%9°0
$4%%9°0
$4%99°0
54%99°0
$4%99°0
54%%9°0
54%%9°0
$4%%9°0
$4X%9°0
$4%%9°0
5424970
S4%%9°0
S3%%9°0
S4%v9°0
§4%%99°0
§4X%9°0
§4X%9°0
54%99°0
S4%%9°0
S4%¥9°0
S4X%9°0
$4%XY9°0
$4%79°0
54%Y9°0
S4%99°0
54%v9°0
S4%9%°0
S3%Y9°0
S4%99°0
S3%99°0
$34Xv9°0
S4%99°0

MoM N MW MW MW MWW MM MMM N MMM MWW MMM YW W W W NN MWW WY WM MWW

Koeansay 1ruf

"4Yld0sSY -TudI0Y

70+3521°0
$0+352170
70+3521°0
¥0+3521°0
%¥0+3821°0
20+3521°0
%0+3521°0
0+3521°0
#0+3521°0
¥0+352170
20+3521°0
70+3521°0
20435210
%0+3521°0
40+3521°0
70+3521°0
Y0+352170
70+3521°0
¥0+3521°0
20+3621°0
20+3621°0
¥0+3521°0
TO+3ISZT0
¥0+3521°0
20+3521°0
Y0+3I52170
10+3521°0
¥0+3521°0
$0+3521°0
70+3521°0
¥0+3521°0
“0+3ISEZL" D
40+352170
#0+35210
¥0+3521°0
%0+35210
70+3521°0
%0+3521°0
%0+3521°0
20+3521°0
#0+3521°0
70+3521°0
¥0+3521°0
70+3521°0
%0+3521°0
70+3621°0
Y0+352%°0
$0+3521°0
70+3521"0
%0+3521°0

YA
“elE
"Rl
Y4
"glE
Tgie
“gde
"Lz
“gl2
“§ie
T§i2
Y44
"gde
"gle
"glE
"gie
“gLE
"edd
"gie
Tgdz
"elE
“gde
Tgéz
“giz
TR
"§i2
“gde
g
"gie
Tkde
"EleE
"nde
YA
Y4
Tgie
“eLE
"L
"8l
"elZ
TglLe
"§dzZ
Y4
Y4
RV
“elE
“gde
"§le
"gle
A4
"l

abuey

191 S 61y
191 6 B4
T9T g 64g
ITPL "G By
1915 6t4
091°57 614
0971°6° 64
091 5 644
091664

paJtnsedp 10N
painseay 3joN
painsesy 30N
paJnseal 31op
paJsnseay 30N
paJnsealy 10N
paJdnseay 30N

2017576y
40775 By
£01°5°B1d
40175761y
2015764
201°g°Byy
L0T°S"B1ry

paJnsealy 10N
pa.nseap 30N
peJnseap 30N
paJ4nsesl 10§
paJnseal joH
pPaLNsSeal 10N
paJtnseap 10y

901°g"BLd
POT S 614
9015 B1d
P01 "S5 61rd
901°6"B1d
901°5"B1d
901"5 614
LE1"§76 L]
#E1° 67614

padnseaw 0N

st
13
e1-94
6¥1T
891
A

9e1 S B1]
78175614
8g1 5 614g
LET G B Ly
‘601°6"61Ld
‘501 5°614
‘8017876 L4
‘50157614
‘5015 64
“501°6°61td

"eNT6 LA

9-¥ 3231300
=% 13711NnQ
g€-¥ 3313np
Z2-%¥ 3813np
I-¥ 312131nQ
139uT ¢
3V 9
131l 4
139uT ¥
. sod
9 sod
§-sod
¥ sag
g sod
2 sod
1" sod
i*s0d
g-sog
§-sod
v sod
grsog
gTsod
1-sed
lrsod
9-sod
g sog
9-s04d
g-sod
2-sod
1-sod
Lrsod
9-soqd
g soq
9 sod
g-sod
2 sod
1-so4
9-sag
v sod
4 sog
504
vy sad
v sogd
9 s0d
L sag
g sod
g-seg
v sag
£ 3504
2 sod

(penuyauel)

xog
xog
xog
xog
xog
xog
xog
xog
xog
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
poy
pay
poy
poy
poy
poy
pey
poy
poy
poy
poy
poy
pey
poy
poy
poy
poy
poy
poy

1avuey)
javuey)
Teuueys
lavueyn
12uueyn
13uuERy)
teuwueryl)
jeueuey)
leduERyjd
211 5%Q
21l Sva
21 570
a1l %0
Ll 5%Q
211 s%Q
@il svd
#1l 572
atl &%)
211 5%)
aLl S%D
atl sy
gLl 59D
®l1 S%¥2
atl s»a
#i1 Svd
Bil SV
8Ll svd
all &%g
#l1 Svd
211 Svd
8Ll Svy
8Ll &%Y
aL1l SY¥
@11 SvY
3Ll Svy
aLl SvY
2Ll 59y
18nd 984
1904 224
1#nd 99q
1204 £64Q
1@nd 154
12nd §£5Q
Yend 1gd
1end 224
1@nd 224
13N 2eq
1804 224
18n4 22¢
1end ZZ4

YD |L3IRD07

0sv
677
8%y
iy
bA
STy
7y
£
ZrY
1%

07y

BEY
LEY
A%
SE7
7eY
i3 %4
4%
3%
o€y

Bey
2%
92y
SeY
¥y
£2%
2y
1T44
cey

81
Fas
91y
517
iy
£1Y
A%
T1%
01%
60%
807
L0%
90
S07
20%
g0y
c0v
To%

916 NAY 4904 215417

EPS 6 -J1
31 g -2l
31 L -Jl
ERS 9 -2l
3l § -2l
ENS 7 -2l
al £ -0l
ERS 2 -J1
EXS T -0t
ENS gg-mi
ENS Le-m1l
al 9Z-M1
3l SZ-Ml
ERS ye-ml
ENY §Z-M1
ENY ZE-M1
al 1e2-m1
ENS 0Z-Ml
31 61-ML
EN S 281-M1
ERS L1-M1
a1 FI-ML
ERN S1-MlL
ERS v1-Ml
ERN E£1-Ml
RS Z1-ml
31 T1~Ml
al 0T-ML
ENS 6 —MlL
al 8 -ht
ERY L -Ml
al ¢ -mML
3l S -hl
ERY ¥ =Ml
ERS £ -Ml
EN 2 -ml
a1 T -MlL
a1 gi2-4d]
11 2reg-4dl
11 Ti1e-4l
11 01Z-21
4l 602-41
31 BOE-41
31l 202-4di
a1 902-4t
3l s0&-41t
31 %¥02-44
a1 £02-d1
3l 20e-4l
3l 10e-41

"¢l 1oquig

IUIWIINSEAY

2 ¢ 23198}

0S5
697
B
Fa A
9%
Sv%
w7y
£
2y
197
o9y
&8
BEY
LE?
gLy
SeY
78y
£eY
4%
2%}
0EY
62y
8ey
L2%
927
Ser
7y
£2Y
4
12
0Zy
617
21y
L1%
FA%
g1y
kAN
€1y
g1y
11y
ot%
609
BOY
207
907
507
y0¥
£0Y
20
194

“y3

_.31._



S4X%9°0 A v0+3521°0 - ‘g4l 941 “801°¢"Biy gTsed” Jauul 1y "@") oos 3l < -8l "L 9e1s 00§

S4X%9°0 ¥ ¥0+3521°0 -~ TgL2 4T “BOT 5 By §rsodf Jdauul 1y @) 66% 31 v -8l "l g9e1s 459

S4%%9°0 A ¥O+36521°0 - Tgle 741 8017661y gsod4 Jauul 1y "@°) gé% 3l ¢ -9l "l G915 BSY

§4X%9°0 A %0+3821°0 - Tgse €41 “BOT"S-Bid 2 sod”’ Jauul 1¥ *@7) L6931 g -8l "1 9e 5 lavy

S4%¥9°0 A #0+3821°0 - ‘sl 24T ‘80T 5°614 T°saeg”’ Jauul 1Y "4°3 g6y 32l 1 -8l "l 9815 967

S4%%9°0D A ¥0+36821°0 - TRie Paansesy 1oN 01°07 9 si1ejdaii Jaddp Séy 31 0%-51 "1 PLnid  G4%

S4%9970 A v0+3821°0 - ele PaJnseay 1oN 6707 ) eieydari usaddp w6y 311 6e-01 "L pinad 969

S4Xv9°0 A ¥0+3621°0 - Tgie peJnseay 1aN §707 2 ®31erdaL| saddpy £6% 31 BE-91 "L pLind £éY

54X99°0 A %0+3521°0 - Tgle pPeJnseal 19N 4707 3 ®1ejdai) Jasddp 26% 3l £4$-51 "1 pinid 26y

S4Xv9°0 A #0+3821°0 - ‘gle paJdnseay 1aK 907 3 ®ieydaip ssddp 16y 31 PE-BL "1 PIMId 14V

S4XY9°0 3 w0+3821°0 - tg22 PBaUNSBal 10N §707 3 #3lejdaLt Jaddf 06% 31 SE-0l1 "1 pimad Q6%

S4X%9°0 A ¥0+3821°0 - “gle paJnseaw 10N %707 3 elejdaiy asddp 68Y% 31 %e€-0l "1 Pinid 68y

§4X%9°0 A ¥0+3S52Z1°0 - T¥de pednseap 1o £°07 3 @1ejdai}) ssddp g2Y 3l £2-91 "1 PtMI4 @8BY

54Xv9°0 A %0+3521°0 - "gie peunseay 1oN 2707 ) elendai) seddp {8y 31 €E-51 "1 Pinld  /BY

54XY9°0 A H0+3621°0 - “gée peJnseay 10N 1707 3 eiendayp) aadd ggy 3L Te-91 "1 pPtn1d 989

5487970 ¥ vo+3521°0 -~ Y- paJdnseap 1oN 01°dn 3 ®1eyderj saddp se% 3l 08-91 *L1 ptnid  GBY

84X%9"0 A H0+3SE21°0 - “glz peJdnsesl 10N 6°dn 3 e1eydai) aaddp y8% 3l 62-51 "1 pinid  ¥8Y

§4X%9°0 A yo+3se1t¢ - ‘gle padnzeap 30N B-dn 3 @3ejdai) aeddp £gy 31 82-51 "1 pln1d4  £8Y

§4X%9°0 A y0+3821°0 - “gle paJnseay 30N 4°dn ] ®1e3da; Jaddp 28y 24 42=-51 "1 Pin1d  E8BY

§4%%9°0 A yo+3agercQ - “gde pRuansespy 1oN 97dn O ®23ierdai} ssddp gy 321 §2-91 "1l PinmId  18Y

$4X%9°0 A %0+3521°0 ~ “gLE pesnseap 1oN §7dn O ®ierdery Jaddf ogy 31 §2-o1 "1 pinid  08Y

S4%%9°0 A v0+3821°0 - “ele paJnsealy 10N ?7dN 3 @23eidel} aaddq 649 21 %2-951 "L einid 6L%

o §3x%9°0 3 70+382170 - “gie pasnsesy 10N £°dn ) s3ejdai} seddq BLy 31 £2-91 "1 pinid 8LY
< S4X%¥9°0 ¥ 90+3821°0 - "l paJsnseay 10N 2°dn ) e3iejday] Jaddp 449 31 €¢-21 "1 PLnId ALY
JA SdX%9°0 X v0+3521°0 - Telz2 paJnseal 10N T°dn 3 eiejdei | sadap $L9 3l 12-21 "1 PyM1d 949
[Te] $4%vy9°0 A v0+352170 - "gLe TLT “991°6"B1Ld 01707 y 2iejdal| saddf §4% 3L 02-81 "1 pinmid  GlY
© S4%%9°0 A 90+3821°0 - Tgée RaJdnseap 1oN 6707 ¢ ®3eidal| asddf ¥2% 3L 61-91 "1 pinyd  viY
= S4X499° 0 A ¥0+3821°0 - "ElE 0LT “991°5°BLd 807 ¥ 2iejdal| s4edd £4%  dFl 81-91 "1 PINI4  ELY
; §4X%9°0 A H0+3521°0 - "gLT PaJnseay 10N 4707 ¥ ®2ielda) | sadd() 24% 34 Z1-51 "1 Prn1d 24Y
— S4dX%9° ¢ A ¥0+3521°0 - "L paJnsesy 3oN 9701 ¥ erejday | aadd() T49 3L FI-51 "1 PinId 1LY
fas §4%%9°0 ¥ v0+3821°0 - TEl2 . 691 “S9T°5"BLyd §707 ¥ 81R1dai]| reddp 0l% 31 S1-91 "1 Pimid QLY
= S4X%9°0 N %0+3821°0° - TedLe B9T “891°g"614 ¥°07 ¥ @231eiday] seddp 69y 3L #1-91 "1 pinid  69%
< S4X%9°0 A %0+352T1°0 - “gie PRJNnERaY 0N £7071 v 231ejdeyr | saddf geY 3l £1-921 "L pPin1d  B9Y
= 54%99°0 ¥ 70+3d521°0 - gl peJnsealy jJoN 2707 ¥ ®#3ejday)l saddp L9y 31 g21-81 "1 prmid  [l99
S4Xv9°0 A 70+3521°0 - "gL2 L9T “59T1°¢ B Ly 1707 v ®srejday] ssddq Fey 3 Ti-9l "1 PLIPYIL 99¥

§4%99°0 A ¥0+352T1°0 - Totgle TLT “%91°67B1Lr4 01°dn ¥ 23ejdeL] saddf <8y 31 071-91 "1 Pintd G9¥

S4X%9°0 X ¥0+3821°0 - TeL2 paJnseay 10N 6°9n ¥ 23e)dayi| Jaddn 29y 31 6 -5l "1 pinid G

§4%%9°0 A ¥o+3as2r'o - ‘gl GLT “991°g B L4 89N ¥ 2Iv1daL| Jeddf £9%  I1 8 -51 "1 pinid oY

SIX%9°0 A yo+3gelo - “yie psJnsealy 3oN 479N ¥ e3edal] useddq 29% %1 4 =91 "1 Pinld  2%%

S4%%%9°0 A %0+3g521°C - tgl2 paJinseal 30N g°dn ¥ e1iejdai)] usddp 19y 31 9 -51L "1 PLP1d I¢%

§4%¥9°0 ¥ y0+36821°0 - "l 691 “EFITEB Ly §Tdn ¥ @31eYda; ]| saddp o9y 3l $ -51L "1 PLPYId  09%

S4X%9°0 A y0+3d621°0¢ - Tgde B9L “E91"5°Biy 7°dn ¥ si1ejdey) saddf 657 21 % -l "1 Pinld 65V

Sdx99° 0 A H0+3G2T70 -~ “g42 pPaJnseay 10N £°4N ¥ 231e)dayi| saddp gsy 3L € =51 "1 Pini1d  BS¥

54X%9°0 A %0+3521°0 - “vlE paJnseal 1eN 2 dn v @aejder) useddp 48% 31 € -1 "L pinid /5%

S4X%9°0 A H0+3521°0 - VX4 491 “E£9T°§ B 14 1°dn v a31ejdai] asaddp 9¢% 3l 1 -51 "1 ptmid  ®&Y

S4Xy9°0 A ¥0+3821°0 - g2 291°6°614 -2 3233nQ xog J3vuey) S8y 41 21~21 "1 PLP1d  §&%

S4x¥¥9°0 ¥ v0+3521°0 -~ Tgde 29156414 ¥-2 3233in0 xofg j3uvey) 76y 2l £€T-21 °1 PEP1d  ¥5¥y

; $4X99°0 A v0+3521°0 - ‘gLz 291756ty £-3 331100 x0g YPuveRy) g8y 31 21-20L "L PLnId gSY
S54%%Y9°0 A y0+3821°0 - Y 291°5°6td €~37 3233InQ xog jsuuey) gsy 3l 11-31L "L pinyd  2s¥

S4X%9°0. A %0+3521°0 - ‘tie 291 6 6By T-2 3833n( xog jauuey) T8y 31 01-31L "1 ptnid  15%

Asednaay 1iun sBuey "oN*BL4g uo(iesoT ) 1OquAS - wai] ‘Y3

“MJ00S -"M2ISY

(panuLiuel) P16 NAY 40} 318517 ludwasnsealy 2°¢ @239e]




JAERI-M 85-1C9

S54X%9°¢C
S$4xX99°C
54X%9°0
53X%9°0
S4%%9°0
§54%X79°0
S54%%9°0
§4%%9°0
S4%X%9°0
54%%9°0
S4X%¥9°0
$4X99°0
S4X%9°0
5dX%9°0
$4%79°0
5434970
S4X%9°0
S4%99°0
54%%9°0
S4X¥9°0
S4X¥9°0
54%X%9°0
S54X¥9°0
$4X%9°0
S§4X¥9°0
§4X%9°0
§4X%9°0
S$4X99°0
§4X%9°0
54X%9°0
S4X%9°0
54d%X%%9°0
S4%99°0
S4X%9°0
5429970
54X%%°0
54%X%%°0
5429970
54X%9°0
S4Xvy9°0
SdX99°0
S4X%970
S4XY¥%°0
54%X%9°0
54%%9°0
S4X%9°0
S4X%9°0
§4%%9°0
54X%9°0
54%X99°0

[VEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVE VEAVETEVE IS VE " S R R A S "B A 2 5 22 2 2 3251 1 1 2 5

Aoesnoay 1Luf

T42085 -T4I10S

%0+3521°0C
¥0+3S21°0
%0+3521°0
20+3521°0
y0+35€1°0
YO+382170
YO+3521°0
0+3IEEZT0
%¥0+3521°0Q
20+3521°0
70+3521°0
Y0+3IS2T"0
0+3521° 0
20+3521°0
70+362T1°0
Y0+3521°0
H0+3521°0
¥0+4521°0
0+352T°0
70+3521°0
20+3521°0
%#0+3521°0
#0+3521°0
70+3521°0
¥0+3521°0
¥0+352T70
Y0+3621°0
*0+3521°0
70+3521°0
vO+3ICETLT 0
70+3521°4Q
70+3521° 0
20+3521°0
704352170
%0+3521°0
#0+3521°0
%0+3521°0
70+3521°0
y0+3821°0
#0+352T°0
¥0+3521°0
70+352T1°0
YO0+3SE21° 0
v0+34521°0
20+3521°0
¥0+315231°0
?0+35271"0
?0+3521°0
Y0+352170
Y0+4521°0

Y4
gLz
Tgie
“gle
“gle
“gie
"gle
gL
“¥ie
Y-
Tgle
gL
Tele
“tie
“Ri2
"gie
TEle
‘el
“gded
Y24
gl
gl
‘¥ie

“gie
“tic
Tgle
“gde
"l
gl
"gle

sBuery

841
Lil
9LT
541
%Ll
€Ll
2Ll
8.1
4L
9Lt
ST
7Lt
£l1
2Lt

6415614
6416614
641767614
627G 61y
417676 L4
641°6°6B1Ld
‘211767814
AV AT
‘eT11"g B4
‘21T 5764
‘gi1 g B4
‘211767614
f211°6 B4
“T11°5°61iy
‘11166
“TL1"5"B 1y
‘ITTS8"6B14
‘3TT"S 614
‘11T 614
‘1118644

pasansesy 3opN
paJnseap 10N
paJnseal 10N
paJnseap 10y
paanseal 0N
paansesy 10N
pasnNsEIl 210N

841
LT
941
5417
7LT
£
2i1

QLT 8 P Ld
‘0T1°G6 6ty
‘011664
f0T1°§° B
“p11°5"614
‘01187614
0TI g B4

peinsesy 16N
paJinseal 10N
paJnseal 3IoN
palnseal 1oN
UUL_-_mﬂN—L I0ON
pasanseap 30N
paJnseal 310N

8.1
LL1
941
541
7Lt
£L1
2iT
BL1
LT

‘6017576 Ld
“601°g°B1d
7601756 1Ld
‘601°8°6Ld
‘6017576 1Ld
‘60T°5°BLd
“60T°5°6¢td
“B0T"6°6t4
‘80T°6°61LJ

TON“ELd

L da3uag -

g Jdajua) "

% 483Ul "
£ Ja3jualy "
2 dJ2iua) ¢
.ﬂ LUUCUU .
lrs0d? J48INng
g*sod’ Jdsinpg
g 804 uJaling
yTsoed’ Jainp
g "s0d“ Jdainq
2 sod’ 483inp
1s0d?Y Jaing
2"S0d4 JHdingQ
g*sogd’ d43ang
g sod’ JainQ
#*850d‘ Jainp
g"sod“ d4a1inQ
2's0d”’ seang
1*s50d”’ aeang
lTsod’ Jdauul
g sod’ Jdauu]
CTs0d’ Jdauul
9°s0d’ Jauul
¢ so0d’ Jauugl
g*sod4 4auul
1"50d* Jbuul
l*so0d” Javv]
g 504”7 aavue]
G sod44 Jauvu]
7 5044 Jauul
g€ s0d“ JeuuT
2504’ aauug
T“s0d” J3uut
J"s0d’ awuuy
@ "s0d’ Jauul
g 5044 JBUUT
#5047 JaUu]
grsod’ dJauu]
2 sod’ Jauuy
1"s0od’ Ja2uul
l-s0gd” Jauug
Q*sog” asauu]
€ sod’ Jauu]
Hrsod’ Jdauu]
£ 50d’ JauuUT
g sod’ sauul
i7°sog”’ ztauul
2 sod’ asuug
@*"50d‘ aduuj

(PenuLIuGD)

1d 4@mo7
1d Jamon
1d JawnoTy
1d JamoT
}d tamo]
1d 43amoq

-89
“g+9
“g 9
g3
L e
‘g 1
- ]
g 9
- e
"8°)
"8t
B ]
-
B e
B |
“8%2
i ]
- ]
"8°3
83
L
82
83
L R
82
]
- e ]
-g3
972
"8°2
g3
“gn
-g 3
g2
872
4 S -
2y "@°?
2y "g"d
2y "g97 0
2y ""7)
2y *8°)
2y "€8°2
¥ "€8°2
¥y "8§°2

mDoooOomoulduueLouoacanoooEd LA LOUOOOVA OO

UoLle3oT

055
678
8%6
FALS

995

S%8
%¥s
£%S
2%s
178
0vs
658
BES
288
9es
SKS
¥gs
g£eS
(43
133
0ts
628
BZS
L28
4
28
728
£Z%
2zs
128
02s
615§
81§
418

STS
%1
£18

118
018
6085
805
408
908
508
708
§£0S
20s
t0s

al 9 -dl
EDS S -dl
ER 7 -dl
ED] £ -dl
ENE ¢ -dl
Al T -dl
ENS &9-81
ENY g8v-9l
ENN i7-891
a1 9y-81
il S%-81
31 7%-81
al £9~a1
il gy-ai
al 1y-84
i ovy-al
31 65-81
EBS BE-91
il L5-491
ENN gs-81
ENS SE-8i
ENS 7¢-81
EN S £e-491
41 2r-Hl
3l 1z-81
ENS 0e-81
EDS é2-91
ERS ge-d1
EN Y i2-81
R GZ-8l
31 SZ-dl
il re-gl
ENS cZ-91
ENY ¢2-8l
ERS 12-dl
ai 0z-8l1
ESS 61-81
EXN 81-41
il Z1-8al
ERY gi-4al
ERS Si-dl1
a1 71-81
31 £1-81
al Z1-81
ENS 11-461
ENS 01-81
ENS 6 -Hl1
31 g -4l
il L -8l
NS 9 -8l

*gI  10QuAg

¢T6& NMHY <404 1SL7] Jupwainsesy

Tl optnad
"L PinAA
"1 pinad
“l PLtnId
“1l ptnad
"1 pinid
1 ptnid
"1 pinad
1l oetnd
“l pinay
"1 pLinid
1L pLnad
"L PENYA
L PEPAS
TLopinad
"1 Pl
"1 PLnid
"1 P4
"L ptnid
"L PiPId
"l 4918
"l 9e1s
"1l 9els§
"1 qe3s
"1 918
1 ge1s
1 aexs
1l qejs
"1l 935
"l Qqeis
"L Qelg
1 Qqe1s
"l 9e3§
"1 9eIs
"1 qe1s§
"l 9e1s§
"1 9e1§
"1l geas
"l ge3s
"l 923§
"1 qe1s
"l 9e18
L qe1s
"1 9e3s§
"1 9e1s§
c1 ae1§
"l 4qe1§
"l 9e1s
"L %E1S§
Tl qeIs

wail

2°f @214Q¢]

05§
678
B7S
L%S
9%s
5%S
995
£9s
2%5
%8
o¥s

8%S
FA%
9Ls
585
YE€S
£€5
2gs
113

628
B82S
£as
9Zs
528
R X4
£es
2es

0és
618
81s
L1158
215

718
£18
2148
118
0t1¢g
606
805
408
F0s
S0s
%08
£08
20s
108

"yl

__33,ﬂ



JAERI-M 85-109

S4XY9°0 3
$4%79°0 3
S4%Y9° 0 3
S4XYe 0 - %
S4%99°0 3
S4X%9°0 3
54%%9°0 *
S4%Y9°0 3

AEJdnany 1Luf

"Y3009 -"4y31ss

“EL9
"EL9
TELY
YA
“EL9
TEL9
"L
%0+3521°0

vL_JJ_.MW

2816861l

28176761y

L8158 LY

mLJ.__.ﬂm

PRI S B LA

9BT "G B4

58176 By

SBL S By

U._ﬂ_._.-ﬂn_

SB1 g "6}

EB1 S By

S8BT 6614

CSBT"§°BLd

YT 5644

7BL"S°BL3

7816614

YL S0 L

7BL g 614

481756 Ld

%81 5614

£81°5"6BL4

€8T"S"P LY

£BT G B4y

§BT-6"6B1td

£8T°6"B1Lyd

EBTTE"6 1L

£81 5By

287 6614

28176614

281 5By

g81 5 614

geT-6"h1Ld

2816 614

281 8614

18175614

181°¢°B1d

1816 B4

181°6"61Lg3

18T g 614

181664

1815614

“gle paJnseay 310N
“gle padnsway 1ON
tele paJanseap 30N
Tele paanseal 0¥
"ele pednsesl 10N
a4 PaJnNsEd 10N
YA+ paJnseajl 10N
YA DET 8614

sbuey coN"6Ld

-V
i-2Y
9-2v
S-2Zv
L-1Y
o-1v
5-1¥

]

1eang
183anQ
12131np
3@2311np
19711nQ0
EERENT
3312angQ

g 13a37 pinb
0 12A375 pinb
g 12a27 pinb
a jensq pinb
g 18ne7 pinb
g 12n27 pinb
Qg 19437 pLND
4 1ansT pLnb
D 18a87 pintk
J 12a27 pine
2 18n27 piLnb
-9 j2A27 pins
7 Y2aA8T] pinb
J 1eAe pinb
g 18a®7 pinb
g j13a87 pLnb
g 18a37 pinb
g 18A87 pinb
8 18A87 pLnb
g 18A377 pLnb
B 1aa8% pinb
¥ 12A87 pinb
¥ 1887 pind

S-2Y 12427 punb
%-2Y¥ 18A37 pinb
E-2% 184a37 pink
¢-2Y 19a37 pink
1-2¥ 18487 piny
Z~1% 1284A37 pind
@-TY 12n27F pinb
€-1Y¥ 12a27 pLnb
%=1¥ 12A37 piLnb
€-1¥ 18437 pinb
2-1¥ 18a87 pinb

T-TY 18A87 pLhb
9 yinog *1d
ki yinog *1id
4 Yinos "1d
T yinag “1d
9 Yisen ° g
¥ Y140N " id
[4 YidsenN "d
T YideN *1d

uo

(penuiIve))

x0g y)
xeg yy
xegTyy
xogTy)
xo@ 4
x08°y)
x0g* Yo
1778° 0
21t
117g)
L1°8" )
£178-2
£7°8°2
117879
17782
177@°2
177@ 2
£1°87 2
117870
£1787 9
£178°2
£1°8°9
£7°8°0
117673
1178 )
b17@° 0
1178
A
11780
+1°a 3
£1°8°2

9 I )

1787
177972
11789
i ' e’
£7787D
L7789
£7°8°0
£379°9
19789
$1°8°9
Jamo
FELY R
damo
Jamo
FELLY]
damon
Jamo
JamoT

Lie307]

009
665
B&6S
468
96%

765
£65
265
168
068

8BS
F4:34
98S
88
8%
£85S
28s
188

645
BLS
LLS

W14 -
W1 9 -1
Wlos -1
Wl v =17
Wi € -1
Wi 2z -1
W11 -7
W1 g5-81
Wl vg-ET
W1 gs-87
Wl 25-87
Wl 1e-87
Wl og-8n
W1 62-81
Wl gz-en
W1 L2-87
W1l sz-an
Wl 52-87
W1l vyeg-87
Wl gz-a1
Wt zez-87
Wl 12-871
Wl oz-81
Wl 6t1-81
W1 gi-g81
W1 Z1-81
Wl 91-81
W1 s1-87
Wl vi-g7
W1l £1-81
Wl zt-g1
W1 Ti-€7
W1l oi-@7
Wl 6 -81
Wl B 81
Wt 4 -87
Wl 9 -g81
w1l s -83
Wl v -a1
Wl g -87
W1z -87
Wl 1 -87
3l %1-dd
3l £I-dl
3l zi-di
Ll 1i-dl
31 01-dl
L 6 -dl
L 8 -4t
L 4 -di

“gI  1oquig

914 NNY 404 1517 1usuwessnses)y

yene]
LN
TanaT
1aA8T
1an87
yana
1eAan
iELER!
yena
18A87
LT
18A8
yeaaan
yane
yansn
IELL R
Yaae
1anan
IELER]
1enaT
Tena
IETER
IELER!
yaheT
1an87
18A87
T8aaq
18a87
yensT
yene
yane
18n85
1anan
18487
1eAsT
IELER
18n8T]
1eA2q
Tane
18427
yanan
ILELE
"1 aels
A L
"l 9®31%
"1 9®1%
*1 9e1s
L Qe1s
"L qels
1 ge3s

wall

z°g¢ e1qe)

009
665
2659
265
96%
65
765
€68
4.3
168
(+].34
689%
BES
288
985S
sBS
7BS
£HS
28¢c
188
08s
645
BLS
245
948
548
yeLs
£LG
245
148
045
6958
8958
498
99S
59¢
798
£9s
evs
T9s
098
655
B85S
488
958
$8%
Yv8S
€SS
€56
188

"42

__34._



JAERI-M 85-109

102°5°6t4
102°6°614
Janyied
002°6" 6Ly
002766t
00256ty
0025614
661°5°6 14
667757614
BanyLed
66176 614
86157614
86T 5614
861757614
861767614
16178614
L6167 6 L4
46175761
1617576 L
L617576 L4
L6156 1y
961757614
961°5"614
961576 L4
96715761
961°5 B 14
$61°5°B 14
S6T°5 61y
S61°G 613
Y615 B 1y
96T 5 Bty
£6T°5 B LY
$6T G 6L
26T 5761ty
26T 5 61y
T6T°5 6Ly
T6T°6 "By
1615614
T6T 5 B
1615764
06T 5 6L
06175 B4
06175 B3
6BT 5 B4
6BT S 614
6BT G 514
geT S 6L
BBL S B4
BBT G 614
adnyied

1 FLEET 1Luf abuey *oN"BL4

42089 -"4YdT09

apits-g9

ept5-4d

apLs-Q

spLlS-Q

apLs-@

ApLS-Q

apLs-(

Yyanosg

yinog

4yinog

yinog

Yyiton

Yisoy

YraoH

yiroy

yineg
Yyinog
yinog
yanog
yinog
yineg
4idoN
yisop
yiloN
yisopN
uidon
yiiop
0 391
127
189
189
189
18
189
18
39
199
131
18
18
l 181
9 129
g-27 397
Z-1D 3183
9

<

AN N N

QD eAM 0O MO

I 1 17 11

11

[ e BNAVEN TR i o B e A VA B A VI B VR S BT AT NS SR T o BNV IR S TA T v ]
I 1
UL DTN DO I OO

~13 3189
-17 18
g-¥ 18
vy 3109
g-y 38
2-v 38

(Panuliuel)

Jaw
Jau
taw
Jaw
FEY"
Jow
Jaw

aqQn)

aqn)
aqn)
agqn)
eqgQn|
agn)
aqgn)
agn)
“1d
“1d
“d
"d
"d
“1d
“d
“d
"d
“1d
"1d
“d

vl

vl

ut

ul
ul
ur
ur
ur
inp
ing
anQ
ing
ang
ing
anpg
ang
ing
ang
inp

Ing

ang

ang
ing

uo

LETTEN-¥!
ooumaQ
oaumog
oaumo(
osumoO(Q
02uUMO(Q]
ooumo(
spiny
aping
spLny
apLng
2piny
apinh
apiLng
aping
FEY.Y &
Jamon
Janagn
Jamon
JamoT]
Jamon]
FE-L. Y-l
FEYL N
lamon
Jamon
FELY B
Jamon
xog"yd
xog-y)
xog@-y)
xeg yjy
Xo@" YD
xeg yd
xegy)
xog@ y)
xeg-y)
xeg°y)
xegTy)
xo@*y)
xogy)
x0g°yo
xeg-y)
xog-yo
xog-y)
xog yy
xeg-y)
xeg*y)
x0g°y)
xog-y)
x08°4)

t3e20

109

W1 L -1

W1 g -1

W1 5 -1

W1 v -1

W £ -1

W1 ¢ -1

W T -1

W1 0&8-17%
W3 69~
W1 84%-11
W1 Y=
W1 29-11
W1 SY-11
K1 24%-1%
W1 -1
W1 2%-11
W y-17
W1 07-11
W7 65~
W1 8g-11
W1 Le-171
W1 ?g-171
W1 58-171
W1 7E~-17
W1 £€-T1
W1 2E-11
W1 T€E-11
W1 g1
W1 62-11
W1 Be-T1
W1 LZ2-T7
W3 9e-11
Wl s2~-1
W1 #e2-11
W1 ge-11
W Ze-1
W1 1e-17
W1 02-31
Wl 61-11
W1 81-11
W1 41-71
Wl 91-37
W1 S1-M
W1 %1-11
W1 £€1-17
W g1-171
WA 11-77
W1 ot1-11
W1 6 -1
W1 8 -1

*g@I  1oquAkg

QT6 NNY 404 31517 1usduadnsesy

Tanan
YensT
Yenad
Yanra
yan37]
18n27
ELLS]
yanen
19437
1887
YeAs
1eA3T
IELEE]
Yenan
yeas]
1eABT
yanaT
IELXE]
1anan
1287
1827
1aa37
IELEE]
19027
LI E]
18027
yanaT
13na3T
yansT
1ene
12887
EIXE]
LN
e8]
1anaT
1aAaT]
Yanan
188827
1an@7
1eAeT
18a87
1aaaT
1ana
JeasT
18A87
JeaaY
tanan
tens
18A37
yanan

wayy

2°¢ @319e]

059
699
8Y9
299
999
SYy
779
£Eve

%9
o%e
6E9
BLY9
159
9e9
SE9
7ED
£E9

T£9
0g9
629
BEZ9
ie9
929
se9
vZ9

229
129
ceg
619

L19
219
sie
Ya%:

219
119
01¢%
609

L09
%09
509

£09
209
109

THD

__35._



JAERI-M 85-108

Aoeuanaosy Ituf

"42004

="4lis9

0071
00" 1
00°1
0071
go"1
Q0" 1
oo"1
oo°1
00°1
oo 1
00" 1
001
00" 1
0071
00" 1
001
Q0" 1
0071
001
00" 1
oG %
ooty
001
00" 1
0C"1
oot
00°71
00°1
00" 1
007 T.
00" 1
00°1
001
00°1
00°1
00°1
00" 1
00°1
001
00°1
001
001
00°1
001
00" 1

f

1

t

4

1

t

F

1

L L e e O T ]

CO0O000000000000O0DO000OOIOVLLO00CoCOO000O0CO0OC00QO0
T e e e A
[“ReNeN-NeN.NoloNoNeNoNoNoNoNoNoRaoRallsNeleReRoloRofoleajolejalololeliogoRojiajiei=jiejlelielle s

abuey

paJnseay 10N
paanseay 10H
padnseap 10N
pasnseap 10N
pasnseap 10N
painseap 10N
padnsedap 16N
padnseay 10N
PaJnseay 10N
paJnseal 210N
paJnsesp 10N
paansesy 10N
paJnseay 3J0N
PRSNSRBY ION
paJnsesy 10N
pasnsesl 310N
paJsnsesy 10N
paJnseap 10N
paJansesp 30N
paJnseap 30N
paanseap 10N
paJnseap 3ION
paJnseaw 10N
paJnseaw 10N
paJnseay 10N
painsesy 10N
painsedly 10N
padnseap 10N
pa.nseap ION
painseay 10N
paansealy 30N
padnsesy 30N
paJnseap 310N
paJnsea 10N
pPEJnseal JON
paJnseal 10N
patnseap 10N
paJtnsesy 10N
paJnsesp 10N
patnseap 0N
psJnseap 10N
paansealy 10N
padnsesy 31ofN
paanseap 30N
paJanseap 1oN
102°6°614
paJnseaw 316N
T02 6 614
"ON"B14

18 U]y

18 UT

¢ woiiog

2 woilzog

T wo3ijog
1312
13711
LERE
1813
1811
1271
19113
1811
1871
1313
1313
3813
L 50d
LTs0d
L-s0od
Lts0d
2-sod
lT80d
L750d
l*509d
9 seod
gTsod
wrsod
g sod
g sod
T°sod
2 sod
g sod
§Tsod
¥"E0d
g s0g
g-sod
1 sod
iTso0d
9-s04
g sod
%-sad
g sod
z-sod
T:sog
§ @p1s-
v spig-
§ ®prS-

HA M AN M N

(panuliuol)

WNUalyg JoMOT
EJCN#& LU!OJ
unuByd JamcT]
WBAUB 4 JBMOT
WNUajd 4amoT
nQ @ 19uuryn
ng g 1suvey)
ng @ teuueyd
nD 3 18uUEy)
np 9 tavueyn
np 9 jeuuey)
np g j18uuey’
nQ g 1suuey)
no @ 1auuey)
ng ¥ 1auuey)
ng y 12uuey)
ng ¥ 1euuey)
poy s1l %5q
poy =11 %5Q
poy 211 %sq
poy a1 %5q
poy 511 ¥sq
poy a1l %54
poy s11 %5q
poy atl 89
pod 1) %59
poy oLl 463
poy a1l %52
pod 2Ll %52
poy 311 &3
poy 2Ll ¥6)
poy el vsd
poy =1} %%E
poy ati vsE
poy s11 %&@
Pay =Ll vs@
poy 3] %58
poy atl ¥5d
poy el 96V
poy @11 gy
poy a1l %SV
poy 2l %5V
poy 2] 4GV
poy el %6V
poy 8Ll ¥§Y¥
m JBawooaumo(g

a Jawoaumogg
g Jawosumog

uoLiesen

aa Z ~dA
aa 1 -dA
aha S1-3A
aA 71-3A
aAn £T-3A
aA 21-3A
an T1-3A
an 0T-3A
an 6 —-3A
aA 8 -3A
an 4L —3A
an ¢ -3A
QA S -3A
an ¥ -3A
an £ ~-3A
aa Z -3A
an T -3A
an BZ-d4n
aA LE€-dA
an PE~dA
an S2-4A
aa ?2-dA
an £2-dA
aa gg-dA
an Te=-4A
aA 0c-4n
GA &T-dA
ah 81-4dA
ah L1-4A
an 91-2A
ana ST-dA
aA ¥1-4A
aA ET1-dA
aA 21-4dA
an TI1-4A
an OLl-4dA
an & —dA
GA B -d4A
QA L —=dA
GA ¢ -d4dA
an S —-dA
an ¥ —dA
an £ —4A
ana 2 —-dh
aAa T —-4dA
W1 0T-1

W1 6 =1

W1 8 -1

QI  joqudg

STé NNH 404 3517 AuawWsInseap

PLop
pLop
pLop
prop
pLop
pPLOp
PLOA
PLOA
PLOA

prop
pLop
piop
PLOA
PLOA
PLOA
pLop
pLop
Piop
piLop
PLoA
PLoA
PLOA
pLOA
pPLop
pLop
pLop
prop
PLop
PLOA
pLop
pLop
PLOA
PLOA
PLOA
pLop
pLop
prop
piop
PLop
PLOA
pLop
PLOA
pLop
pLop
1enen
IEIL N
1ene

waiy

2°% 819e)

_.36._



JAERI-M 85-109

Table 3.3 Core Instrumentation Map

Item Pgs' core |Pos.1 |Pos.2 [Pos.3 | Pos.4 | Pos.5 |Pos.6 |Pos.7 ore.
ﬁgé 3660 |3417 |3114.5(2879.5 2527 | 2174.5[1939.5/1637 | 1454
Surface| All TF 1 {TF 2 |TF 3|TF 4|TF & |TF 6 |TF 7
Temp. | a12 TF 8 |TF 9 |TF 10 |TF 11 |TF 12 |TF 13 |TF 14
Al3 TF 15 |TF 16 {TF 17 | TF 18 | TF 19 [TF 20 |TF 21
Al4 TF 22 ITF 23 | TF 24 {TF 25 | TF 26 |TF 27 |TF 28
AlS TF 29 TF 30
ALY TF 31 TF 32
A22 TF 33 |TF 34 |TF 35 | TF 36 | TF 37 |TF 38 |TF 39
A23 TF 40 |TF 41 |TF 42 |TF 43 [ TF 44 |TF 45 |TF 46
A24 TF 47 !TF 48 |TF 49 | TF 50 | TF.5) |TF 52 |TF 53
A26 TF 54 TF 55
A28 TF 56 TF 57
A31 TF 58 TF 59
A33 TF 60 |TF 61 {TF 62 | TF 63 | TF 64 |TF 65 |TF 66
A34 TF 67 |TF 68 |TF 69 | TF 70 | TF 71 |TF 72 |TF 73
A35 TF 74 TF 75
A37 TF 76 TE 77
A42 TF 78 TF 79
FIES | a4 TC 1 |TF180 [TF181 |TF182 |TF183 | TF184 |TF185 |TF186 | TC 2
Surfacel A45 TF 80 TF 81
Temp. | p46 TF 82 TF 83
A4S TF 84 TF 85
AS1 TF 86 TF 87
AS 3 TF 88 TF 89
A54 TF 90
AST TF 91 TE 92
A62 TF 93 TF 94
A6 TF 95 TF 96
A66 TF 97 TF 98
_A68 TF- 99 TF100
A71 TF101 TF102
A73 TF103 TF104
AT7S TF105 TF106
AT7 TF107 TF108
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Table 3.3 Core Instrumentation Map (Continued)
Item S. 83§§et Pos.l |Pos.2 1Pos.3 |Pos.4 | Pos.5 |Pos.6 | Pos.7 rggigt
ﬁgé oL 3660 3417 33114.5|2879.5| 2527 2174.5/1935.5( 1637 1454
Surface| AS82 TF 106 TF110
Temp- | sg4 TF111 TF112
A86 TF113 TFll4
ABE TF115 TF116
Bl1l TF117
B13 TF118
B15 TF119 | TF120 | TF121 | TF122 { TF123 | TF124 | TF125
B31 TF126
B33 TF127
B35 TF128
F%E;S_ BA4 TC 3 |TF187 | TF188 | TF189 | TF190 | TF191 | TF182 | TF183| TC 4
Surface| BS51 TF129
Tem- [ poy TF130
B&5 TF131 | TF132 | TF133 | TF134 | TF135 | TF136 | TF137
ci1 TF138
Cl3 TF138
Cl5 TF140
C31 TFl141
C33 TF142 | TF143 | TF144 | TF145 | TF146 { TF147 | TF148
€35 TF149
F%E;g, cas TC 5 |TF194 | TF19S | TF196 | TF197| TF198 ! TF199 | TF200| TC 6
Surface| (31 TF150
Temp- ["cos TF151
ci77 TF152 | TF153 | TF154 | TF155| TF156 { TF157 | TF158
D11 TF159 '
D13 TF160
D27 TF161 | TF162 | TF163 | TF164 | TF165 | TF166 | TF167
D31 TF168
D33 TF169
D35 TF170
F%E;S_ Da4 TC 7 |TF201 | TF202 | TF203 | TF204 | TF205 | TF206 | TF207| TC 8
Surface| DS3 TF171
Tem. | pg3 TF172
L D&s TF173 ¢ TF174 | TF175 | TF176 | TFi77 | TF178 | TF178@
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Table 3.3 Core Instrumentation Map (Continued)
Item Pos. ggﬁet Pos.l |Pos.2 |Pos.3 |Pos.4 | Pos.5 |Pos.6 |Pos.7 %§§§t
ﬁg? “ 13660 |3417 |3114.5]2879.5|2527 | 2174.5/1930.5| 1673 | 1454
Void | ASS VE 1|VF 2 |VF 3|VF 4|VF 5 |VF 6 |vF 7
B55 VF 8 |VF S |VF 10 {VF 11 | VF 12 |VF 13 |VF 14
€55 VF 15 {VF 16 |VF 17 |VF 18 | VF 19 {VF 20 |VF 21
D55 VE 22 |VF 23 {VF 24 | VF 25 | VF 26 |VF 27 [VF 28
Channel| Al* TB 1 |TB 2 |T8 3|TB 4|TB 5 [TB 6 |TB 7
giifac%Az* T8 8 T8 9 |TB 10 [TB 11 [TB 12 |TB 13 |TB 14
Temp. | B+ TB 15 |TB 16 |TB 17 |TB 18 | TB 19 |TB 20 |TB 21
c TB 22 |TB 23 |TB 24 |TB 25 [ TB 26 [TB 27 |TB 28
D* TB 29 |TB 30 |TB 31 |TB 32 | TB 33 |TB 34 |TB 35
Liquid | A1 L8 1 |LB 2|LB 3|LB 4|LB 5 |LB 6 (LB 7
;ﬁviie A2* LB_8 |LB 9 |LB 10 1B 11 |LB 12 [LB 13 |LB 14
Channel] B~ LB 15 |LB 16 |LB 17 | LB 18 [ LB 19 {LB 20 |LB 21
Box c* LB 22 |LB 23 |LB 24 |LB 25 | LB 26 |LB 27 |LB 28
D* LB 29 |LB 30 |1B 31 {LB 32 |LB 33 |LB 34 |LB 35
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Table 4.1 Test Conditions of RUN 918

Parameter I Specified Value I  Measured Value
| B;eak‘ééﬁéﬁlé};;"““"""_% ___________________ T
Location % MRP Suction % MRP Suction
Tﬁpe" % Split % Split -
Break Orifice Dia. (mm) % 18.5 % 18.5
Tnitial System Conditions T LT
Steam Dome Press. (MPa) % 7.36 % 7.32
Lower Plenum Temperature (k) i. B51.7 ; 550.8
Lower Plernum Subcooling (K) % 10.5 % 11.2
Core Tnlet Flov Fate  (kg/s) T 16.0 I 165
Core Qutlet Quality %. 13.8 % 14.2
Power Level (kw) % 1260 + 2700 % 12683 + 2700
Maximum Linear Heat Rate(kW/m)%' }
Channel A P.F.=1.1 % 16.6b % 18.67
P.F.=1.0 % 15.13 % 15,16
P.F.=0.875 % 13.24 % 13.26
Channel B-D P.F.=1.1 % 11.89 % 11.92
P.F.=1.0 % 10.81 % 10.84
P.F.=0.875% % 8.46 % 9.48
Water Level in PV (m} % 5.0 % 5.0
eedvator Conditions r S
Temperature (K> % 489.0 % 489.0
Flow Rate (kg/s) % 2.38 % Fig.5.1.40
Iritiation of line Closure (s)% 2.0 % 0.5 -3.2s
note 1.3 Level for Scram : 5.0 m from PV Bottom

not include core bypass flow
core bypass flow is assumed to be 1.6kg/s
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Table 4.1 Test Conditions of RUN 918 (contd.)

Steady State Flow Rate(kg/s) 2.39 2.03

Orifice Diameter {mm) 18.0 18.0

Initiation of Line Closure(s) 2 +3 (s) 7.5

8.24 <P <8341 not-used

I I
I I
I I
I I
I I
I I
Transient Flow Rate (kg/s) 1 keep steady value I Fig.b.38
I I
I I
I I
I I
I I
Safety Relief Valve I
I

Setting Pressure (MPa) I %
L S
HPCS not-used not-used
PGS

Injection Location Upper Plenum Upper Plenum

Initial Conditions Lt +40(s} and 143{(s) at PV

£ 2.16(MPa Press. 2.18(MPa)
Coolant Temperature (K) 313 313
Tnjection Flow Rate (m/s) 1.13 x 107 Fig.5.39

LPCI

Injection Location Core Bypass Top Core Bypass Top

Initiation Conditions L1 +40 (s) and 183 (s) at PV

< 1.87 (MPa) Press. 1.58{MPa)
Coolant Temperature (K} 313 313
Injection Flow Rate (m/s) 3.50 x 107 Fig.5.39
“aS Conditions 1 1
Initiation Time (s} L1 +120 (s) 131 (s)
Fiow Rate BWR Scaled Flow Fig.5.38
Orifice Diameter 15.5 16.5
note : FEach trip level is as follows;

3 Level for Scram : 5.0 m from PV Bottom
12 Level for MSIV and HPCS : 4.786 m from PV Bottom
i1 Level for LPCS,LPCI and ADS : 4.25 from PV Bottom
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Table 4.2 Characteristics of Steam Discharge Line Valves

Valve Close to Open (sec) Open to Close (sec}
AV165 Not Used Not Used

AV168 T _ 0.1

AV169 0.3 2.0

Orifice Diameter {mm) Area (mmz)

OR3 18.0 254.5

OR4 15.5 188.7

OR5 . Not Used (Blind) Not Used (Blind)
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Table 5.1 Sequence of Events in RUN 918

1.6
3.2
5.6
i0.3
T.0-12.2
9.0
13.4
17.5
22.5
38.3
105
131
142

143

183

Initiation of core power control
Termination of MRP power input

Initiation of FW line valve closure
Closure of FW line valve

12 level trip signal

L1 level trip signal

Main steam line valve closure
Initiation of core power reduction
Jet pump suction nozzle uncovery
Recirculation line nozzle uncovery
Dryout at the top of the core
Initiation of lower plenum flashing
Whole core uncovery

ADS actuation

Tnitiation of FW line flashing

LPCS initiation { at system pressure
2.26 MPa

IPCI initiation ({ at system pressure
1.68 MPa )

Completion of core reflooding

Whole core quench



Table 5.2
A-11 rod
PCT (K>
Time (s}
A-12 rod
PCT  (K)
Time (s
A-13 rod
PLT  (K)
Time (s8)
A-14 rod
PCT (K)
Time (s)
A-i5 rod
PCT (KD
Time (s)
A-17 rod
PCT (K}
Time {(s)
R-22 rod
PCT  (K?
Time (s)
A-24 rod
FCT (KD
Time (s)
Table 5.2
A-26 rod
PCT (KD
Time (s)
A-28 reod
PCT (KD
Time (8D
A-31 rod
PCT (K)
Time (s)
A-33 rod
PCT (K3
Time (s)
A=34 rod
PCT (X3
Time (s)
A=-37 rod
PCT (KJ
Time (s}
A;LZ rod
PCT (KD
Time (s5)
A=-&44 rod
PCT (KD
Time (s)

Maximum Cladding Temperature Distribution

Pos.1

TE 201
610.3
12.0

TE 208
583.¢9
BB.O

TE 215
587.5
89.6

TE 222
58%.9
93.6

TE 229
593.5
9&6.8

TE 231
662.6
147.2

TE 233
660.9
145.6

TE 240
584.5
24.0

Pos.2

TE 202
736.3
151.2

TE 20%
767.5
156.C

TE 216
768.7
156.0

TE 223
759.1
156.8

TE 234
790.3
157.6

TE 241
774.1
156.0

Pos.3

TE 203
B5S.1
156.8

TE 210
B43.1
15¢6.0

TE 217
843.1
157.6

TE 224
835.9
182.4

TE 235
B50.3
164.8

TE 242

B4S.4
183.2

Maximum Cladding Temperature

Pos.1

TE 247
674 .2
212.8

TE 249
690.3
151.2

TE 251
616.7
99.2

TE 253
578.8
B9.6

TE 260
587.4
95.2

TE 267
594.1
$6.0

TE 2569
743.1
20%.6

TE 271
582.6
147.2

Pos.2

TE 254

752.5

156.8

TE 261
752.5
159.2

TE 272
764.7
190.4

Pos.3

TE 255
809.7
167.2

TE 262
817.2
192.8

TE 273
820.1
192.8

JAERI-M 85-109

Pos.4

TE 2G4
900.7
192.¢

TE 211
883.9
192.8

TE 218
881.5
19C.4

TE 225
867.1
191.2

TE 230
B67.1
191.2

TE 232
Bé3.4
195.2

TE 236
88%9.6
192.8

TE 243
871.7
191.2

Distribution

Pos.4

TE 248
88e.0
189.6

TE 250
899.0
192.8

TE 252
916.2
192.8

TE 256
844.5
193.4

TE 263
843.5
191.2

TE 248
890.5
190.4

TE 270
899.0
193.6

TE 274
831.3
- 190.4

in the

Pos .5

TE 2035
840.7
190.4

TE 212
B14.3
190.4

TE 219
816.7
192.8

TE 226
796.3
192.8

TE 237
821.¢
191.2

TE 244
801.3
192.8

in the

Pos.5

TE 257
76B.5
1B9.6

TE 264
748.5
189.6

TE 275
758.1
189.6

Core

Pos.6

TE 206
731.5
188.8

TE 213
717.1
185.6

Te 220
715.9
184.8

TE 227
697.9
190.4

TE 238
721.4
i88.0

TE 245
704.5
189.6

Core

Pos.é

TE 258
681.8
179.2

TE 265
680.8
178.4

TE 276
£69.5
176.8

Pos.7

TE 207
587.0
166.4

TE 214
870.7
156.8

TE 221
571.9
152.8

TE 228
571.9
157.6

TE 23%
571.0
155.2

TE 246
570.1
158.4

(Continued)

Pos.7

TE 259
547.2
13.6

TE 266
567.2
146.8

TE 277
565.3
14.4
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TablLe 5.2 Maximum Cladding Temperature Distributiaen in the Core (Continued)
Pos.1 Pos.2 Pos.3 Pos.4 Pos.5 Pos.é Pos.7
A-4B rod TE 278 TE 279
PET (KD 734.6 B75.5
Time (s) 199.2 191.2
A-51 rad TE 2890 TE 281
PCT (K3 651.4 890.5
Time (22 146.4 191.2
A=53 red TE 282 TE 283
PCT (XD 620.9 aL2.6
Time (35) 148.0 192.90
A-57 rod TE 284 TE 285
PCT (KJ 759.5 . B92.4
Time (s2 202.4 191.2
A-62 rod TE 286 TE 287
PCT (KD 689.3 900.%
Time (s) 148.8 192.8
A-66 rod TE 288 TE 289
PCT (K} 725.2 B51.0
Time (s) 204 .0 189.6
A=-68 rod TE 2%0 TE 291
PCT (K2 S 737 .4 908.4
Time (s) 184.0 190.4
A-71 rod TE 2%2 TE 293
PCT (K 698.8 914.1
Time (=) 163.2 194 .4
Table 5.2 Maximum CLaddiﬁg Temperature Distribufion in the Core (Continued)
Pos.1 Pos.2 Pos.3 Pos.4 Pes.5 Fos.b Pos.7?
A-73 rod TE 294 TE 295
PCT {K) 702.6 896.2
Time (&) 156.0 192.0
A-75 rod TE 296 TE 297
PCT (K) 721.4 888.6
Time (s} 204.8 190.4
A-77 reod TE 298 TE 299 TE 300 TE 301 TE 302 TE 303 TE 304
PLT (K} 764,7 852.9 BB9.6 BBB.6 B17.2 703.5  —=m———
Time (s} 203.2 200.0 198.4 188.8 190.4 193.6  —---—-
A-82 rod TE 305 TE 306
PCT (K 706.4 217.0
Time (s) 156.0 190.4
A-B4 rod TE 307 TE 308
PCT (KD 696.9 B94.3
Time (s} 156.0 192.8
A-85 rod TE 309 TE 310 TE 311 TE 312 TE 313 TE 314 TE 315
PCT (XK 698.8 826.6 ~878.3 894.,3 821.0 714.8 580.7
Time (s) 163.2 199.2 192.0 190.4 191.2 190.4 17B.4
A-B7 rod TE 316 TE 317 TE 318 TE 319 TE 320 TE 321 TE 322
PCT (KD 742.1 B42.6 897.1 g09.4 835.1 725.2 5B3.6
Time (8) 200.0 198.4 191.2 189.6 191.2 190.4 169.6
A-B88 rod TE 323 TE 324 TE 325 © TE 326 TE 327 -TE 328 TE 329
PCT (K} 696.9 B33.2 B91.5 212.2 837.9 728.0 584.5
Time (s 157.6 190.4 191.2 192.0 192.8 191.2 165.6
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Table 5.2 Maximum Cladding Temperature Distribution in the {ore (Continued)
Pos.1 Pos.2 Pos.3 Pos.& Pos.5 Pos.é& Pas,.?
B-11 reod TE 330 TE 331 TE 332 TE 333 TE 334 TE 335 TE 336
PCT (K)  +——====r  —-—me= —-=-—-— ms===- | —o—s==s Soooos . ToTETE
Time (8)  ———===  e=;=m=== s;==e=  ss===- ==-===  SS==s- TTEsTmT
B~13 rod TE 337
PCT (K) B807.9
Time (s) 192.0
B-22 rod TE 338 TE 339 TE 340 TE 341 TE 342 TE 343 TE 344
PCT (KD 626.7 725.2 781.46 B808.8 735.5 658.1 586&6.2
Time (s5) - 144 .0 145.6 161.6 189.6 191.2 184.8 13.6
B-31 rod TE 345
PCT (K) B0&.9
Time (s) ' 192.0
B-33 rod TE 346
PCT (K) 756.2
Time (s) 180.90
B-51 rod TE 347
PCT (KD 786.3
Time (s) 1%2.0
BE~53 rod TE 348
PCT  (K) : 759.1
Time {s) 188.8
B-66 rod TE 349
PCT (XD 766.6
Time (s) 188.8
Table 5.2 Maximum Cladding Temperature Distribution in the Cere {(Continued)
Pos.1 Pes.2 Pos,3 Pos.4 Pos.5 Pos.é Pos.7
B~77 rod TE 350 TE 351 TE 352 TE 353 TE 354 TE 355 TE 356
PCT (K2} L4040 460,77 2~ ——wwme | ems—mee | m—-m-— memeo—— ——oeee
Time (s 232.0 218.4 2 ——v-=e ceemme | mmmemme | ssme—ee— e—mmee
B-86 rod TE 357
FCT (K} 829.4
Time {s? . 188.8
C-11 rod TE 358 TE 359 TE 360 TE 361 TE 362 TE 363 TE 364
PCT (KD 610.4 656.2 783.5 808.8 745.9 567 .6 568.1
Time (s) 41.6 105.6 155.2 195.2 192.0 185.4 16.0
C-13 rod TE 365 TE 366 TE 367 TE 3468 TE 369 TE 370 TE 371
PLT (KD 622.9 728.0 785.4 806.0 743.1 666.6 567.2
Time (s 40.8 147.2 154 .4 188.8 191.2 179.2 13.8
£-15 rod TE 372
PCT (KD 804.1
Time (s) 191.2
L-22 rod TE 373 TE 376 TE 375 TE 376 TE 377 TE 3178 TE 379
PCT (KD 620.9 724.3 776.9 791.9 732.7 662.8 567.2
Time (8) 146.4 145.6 153.6 178.4 193.6 190.4 13.6
C-31 rod TE 380
PCT (K) 80%9.7
Time (s) 184 .8
C-33 rod TE 38% TE 382 TE 383 TE 384 TE 385 TE 386 TE 387
FCT (KD 601.8 698.8 743.1 Ta4.0 696.0 640.0 565.3
Time (s) 40.8 147.2 155.2 184.0 181.6 186.4 15.2



Table 5.2
C-35 rod
PCT (KD
Time (s)
C-66 rod
PCT  (K)
Time (s)
C~68 rod
PCT (K2
Time (s}
=77 rod
PCT (K}
Time (s
b-11 rod
PCT (K}
Time (s
D-13 rod
FCT (K}
Time (s
D-22 rod
PCT (K}
Time (s}
b=-31 rod
PCT (K}
Time (s}
Table 5.2
D-33 rod
PCT (K)
Time (3)
D=51 rod
PCT (KD
Time (s5)
D-53 rod
PCT (K}
Time (s)
D-66 rod
PCT (K)
Time (52
D=77 rod
PCT (K)
Time (s}
D-8& rad
PCT (K)
Time (s}

Pos.3

TE 393

821.0

189.6

TE 402
791.0
156.90

Pos.3

JAERI-M 85-106

Pes.4

TE 388
776.0
192.8

TE 389
764.7
188.0

TE 390
B33.2
1B8.8

TE 394
B13.4
169.6

TE 398
B22.9
188.8

TE 399
813.5
192.8

TE 403
807.9
189.6

TE 407
823.8
1%92.0

Pos.4&

TE 408
752.5
175.2

TE 409
800.4
192.0

TE 410
775.0
193.6

TE 411
8§74 .2
187.2

TE 412
814.3
19C. 4

TE 413
B22.9
186.4

Maximum Cladding Temperature Distribution in the (ore

Pos.5

TE 395
741.2
188.8

TE 404
742.1
188.0

Maximum Cltadding Temperature Distribution in the Core

Pos.5

Pos.é

TE 396
&52.4
186.4

TE 405
6647
187.2

Pos.&

{Continued)

Pos.7

TE 397
567.2
146.8

TE 406
567.2
17.6

(Continued)

Pos.7?
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Table 5.2 Maximum ClLadding Temperature Distribution in the Core (Continued)

kx Order of PLT u=

No. 1 A-82 rod Paos, 4 FCT = ©17.0 (K? Time = 190.4 (5)
No. 2 A-31 rod Pos. 4 PCT = @®16.2 (K) Time = 192.8 (s)
No, 3 A=-71 rod Pos. 4 PLT = 916.1l(K) Time = 194.4 (s)
Ne. & A-88 reod Pos. 4 PCT = ®912.2 (K} Time = 192.0 (s>
No. 5 A=-87 rod Pos. & PCT = 909.4 (XD Time = 189.6 (s)
No. & A-68 rod Pos. & . PCT = 90B.4 (KD Time = 1%0.4 (s)
Ne. 7 A-62 rod Pos. & PLT = 900.% (K) Time = 192.8 (s)
No. B A-11 rod Pos. 4 PCT = 900.7 (K) Time = 1%2.0 (s
Ne. 9 A-28 rod Pos. 4 PCT =  899.0 (K2 Time = 1%2.8 (s
No .10 A-42 rod Pos. & PCT = 899.0 (K) Time = 193.6 (s}
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Table 6.1 Comparison of Initial Conditions and
Major Events in RUN 916 and RUN 826

Parameter I RUN 916 I RUN 9286
‘Bresk Diameter T otesm 1 s oee2 m
FCCS Conditien % HPCS Failure % HPCS Failure
Core Power % 3.963 MW % 3.967 MW
Steam Dome Pressure % 7.32 MPa % 7.37 MPa
Core Inlet Flow % 16.5 ke/s % 16.3 kg/s
Lower Plenum Subcooling % 1.2 K % 10.0 K
PCT % 917 K % 784 K

I (A82 Pos.4 190s) 1 (A71 Pos.4 119s)

fvents I Time after break s
_____________________________________________________ i,,A_ﬂ____ﬁ,,h______i,,g______ﬁ,,_“____,
Feedwater Stop I 1.6 - 3.2 I 1.5 -4.0
MSIV Closure % 7.5 - 12.2 % 5.4 - 9.2
LPF initiation % 38 % 17
ADS Actuation % 131 % 130
FWLF Initiation % 142 % 68
[PCS Actuation % 143 % 71
[PCT Actuation % 183 % B
Whole core quench % 255 % 188
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DL 6205
DL 5040 Steam Line DY Top OL 5995
Stezm Drver DL_5857
Steam Seperator DL_S53635
L3 Level DL 5000
L2 Level DL 4760
DL 4235 Feed ine  #EY g4 e it
3 edwater Line : L1 Level AL 4250
HPCS,LPCS Nozzle DL 4080
DL 3900 HPCS,LPCS Line
Connector DL 3744
DL 3660 LPCI line . -
Upper Tievplate DL 3530
Spacer DL 3218
CL 7814 Jet Pump 2 2
Suction Line  Spacer DL 2742
Spacer DL 2332
Spacer DL 1856
Lower Tieplate DL 1524
Channel Inlet DI, 1284
Orifice
DL 538 Recic. Pump
Suction Line
Tie Grid oL 513
DL__400_ Jet Pump
Disch. Line
DL 0 PV Bottom oL 0
Fig. 2.4 Pressure Vessel Internals Arrangement
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CHANWEL BOX ''D"

OG
HA i HA LA LA
Mm i i
| | R
| J |
. W HB u ’ L3 l
| W | HC e | w |
HA Ha La LA
S )& 2
270° ‘ - - - - >
= N7 N\
La LA 14 Lﬂ
| ¥ ) W LB
| el W W |Lc
|
| U

LA La LA ra
N\ NS )

180° \

CHANNEL BOX “B" ' CHANNEL BOX "C"
Region Ha HB HC LA LB Lc W
Lenear Heat Rate (kW /m) | 18.5 | 16.81| 14.41 113.21| 12,0l | 10.29 a.0
Local peaking factot 1..| 1.0 |o0.8757 1.1 1.0 {0,875 | 0.0
No. of Rods 20 28 14 80 84 42 8

* note : Radial peaking

Fig. 2.7

factor is 1.4

- b6 —

Radial Power Distribution of Core

90°
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Te MRPZ Disch.

T MRP1{ Discn.

To MRP1 Sut.
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:"’ t <° a;’

”fﬁt

” a"'-\%' Ly, | 3
Loy o s *®

%*/'abégﬁfgg, A S

=

Fig. 2.8 Piping Layout of Recirculation Loops and Jet Pumps
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DL 6040
53} DL 5910
DL 5510 =
®
@
4o
- v ' DL 4158
DL 4220 - i : r T{EE)
| DL 3500
DL 3750 - '.y —
DL 3660 = bt
DL, 3325 £
== L1 :
DL 3165 52 @9
S31 .
; DL 2814
DL 2625 % - = ——
DL 2614 - g
;.- @
DL 1925
DL 1851 TIR : @Eé?
:
6
: DL 1454
%
pL 1225 @ > : pL 1314 ,
DL 1088 TS3 { DL 1188
DL_ 938 - il 1. Lo
DL 525
b R &
—— Tl = DL 400
DL 100
— B— = s
+
DL 350 DL = 0
DL 210
Fig. 3.2 Instrumentation Location in Pressure Vessel
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Ll wy Uyl 7z} 4 ") et
o o} o o] Q o
(=9 g =9 = [» [« W [ L)

138.5 . 13.9 138.3

t 3.0 132.5 I 6.0

g.7 10.0 19,7 16.16 (pitch}

I

N

270" = 90°
=

(B :
K\,) 180"

CHANNEL Box ‘8" \\\CHANNEL Bax_ “¢”

.Heater rod 0.D. is 12.27mm

AS4,BS4,C54 and D54 are water rod simulators with void probes,
0.D.= 15.01lmm

A45,845,C45 and D45 are water rod simulators with thermocouples,
0.D.= 15.01lmm

Fig. 3.5 Core Instrumentation (cf. Table 3.3)
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TG1ll ~ TG20 {(Channel A)
L TG31 ~ TG40 (Channel C)

Upper Tieplate Instrumentation
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Fig. 3.6
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”
“

$30 N $18
$50 $46 -
{a) High Range Drag Disc (b} low Range Drag Disc
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Fig. 3.9 Arrangement and Location of Drag Disks
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