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The ROSA-III system and its instrumentations are descrived.
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1. INTRODUCTION

The ROSA (Rig of Safety Assessment)-III Program is one of several
water reactor research test programs conducted by JAERI (Japan Atémic
Energy Research Institute).

'The ROSA-III facility is a volumetrically scaled (1/424) boiling wéter
reactor (BWR) system with electrically heated core designed to study the
response of the engineered safety features (ESF) in commercial BWR systems
during the posturated loss-of-coolant accident (LOCA). With recognition
of the differences in commercial BWR designs and inherent distortions in
reduced scale systems, the design objective for the ROSA-III facility was
to produce the significant thermal-hydraulic phenomena that would occur
in commercial BWR systems in the same sequence and with approximately the
same time frames and magnitudes. The objectives of the ROSA-III
experimental program are:

(1) To provide data required to evaluate the adequacy and improve the
analytical methods currently used to predict the LOCA response of
large BWRs. The performance of the ESFs, with particular emphasis
on emergency core cooling systems (ECCSs), and the quantitative
margins of safety inherent in performance of the ESF are of primary
interest.

(2) To identify and investgate any unexpected event(s) or threshold(s)
in the response of either the plant or the ESF and develop analytical
techniques that adequately describe and account for such unexpected
behavior.

The information acquired from loss-of-coolant experiments (LOCEs) is

thus used for evaluation and development of LOCA analytical methods and
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assessment for the quantitative margins of safety of ESFs in response to
a LOCA.

In order to meet the program objectives, test plans have been made
and several tests were already performed since the initiation of fhe
ROSA-III program in 1978. The objectives of this document is to provide
system informations to interpret the ROSA-III test data. This document

describes the ROSA-III test facility and instrumentations in detail.
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2. ROSA-III TEST FACILITY

The test assembly consists of four major subsystems which have been
instrumented such that desirable system parameters can be measured and
recorded during a LOCE. The subsystems include: (a) the pressure vessel,
(b) the steam line and the feedwater line, (c) the coolant recirculation
sysfem, and (d) the ECCS. System instrumentation is discussed in Section
3. The ROSA-III major components and the pressure vessel internal struc-
tures are shown schematically in Fig. 2.1 and 2.2, respectively. Coolant
flow directions in the vessel during steady state operation is shown
schematically in Fig. 2.3 along with ECCS and feed water flow directions.
The ROSA-III piping system is shown in Fig. 2.4 and the major character-
istics of the ROSA-III test facility are compared with those of a LBWR in

Table 2.1,
2.1 Pressure Vessel

The pressure vessel (see Fig. 2.5) simulates the pressure vessel of
a BWR. It has a simualted core, a lower plenum, an upper plenum, an annular
downcomer, a steam separator, a simulated steam dryer plate, and a steam
dome. It should be noted in this figure that the jet pumps are not placed
in the vessel. The downcomer gap is extremely narrow to maintain the volu-
metric scaling ratio and relative elevation of downcomer top and bottom.
It is difficult to install extremely small jet pumps in such narrow downcomer
space, therefore, it was decided to install the jet pumps outside the
pressure vessel.

The detail of the pressure vessel is shown in Fig. 2.6. Overall height
of the vessel is approximately ém. Elevation of the jet pump suction nozzle
was chosen so that the core can be reflooded as an actual BWR after ECCS

activation,
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The core is consisted of four half-length simulated fuel assemblies and
a control rod simulator. Each fuel assembly contains 62 fuei rods and
two water rods which are spaced and suported in a square (8 x 8) array
by upper tie plate (Fig. 2.7) and lower tie plate (Fig. 2.8). Tﬁe
simulated fuel rod (Fig. 2.9) is heated electrically with chopped-cosine
axial power distribution (Fig. 2.10). The effective heated length is
1880 mm, one half of the active length of a BWR fuel rod. The simulated
water rod (Fig. 2.11) is used to measure fluid temperature and void
fraction in the core. These rods are spaced by the spacers (Fig. 2.12)
and connected by the connectors'(Fig. 2.13) at the top of the core,.

The orifice at the core inlet (Fig. 2.14) simulates the flow resistance
of the nuclear core.

The details the lower plenum are shown in Fig. 2.15. It should be
noticed that lead rods to the fuel rods penetrate through the lower.plenum
and a grid (Fig. 2.16) is used to prevent vibration of the lead rods.

The volume of the lower plenum contains the volume of the control rod
guide tube. The holes for core bypass flow are dimensioned so that
approximately 10 percent of total flow will bypass the core region.
The rest of the flow will enter the core region through the core inlet
orifices.

The upper plenum configuration is shown in Fig. 2.17. The HPCS and
the LPCS spargers and LPCI nozzle are arranged as shown in this figure.

The downcomer is annular (Fig. 2.18) and filler blocks are used to
fill the gap between the square core- shroud and the circular vessel wall
simulating the volume and geometry of an annular downcomer.

The steam separator (Fig. 2.19) is designed to simulate function of
an actual steam separator of a BWR while the steam dryer plate (Fig.2.20)

simulates the flow resistance only.
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2.2 Steam Line and Feed Water Line

The steam line and the feedwater line simulate those of a BWR.
However the steam line and feed water line are independent open loops
for the ROSA-III test. Steam is discharged into the atmosphere through
the steam line connected to the steam dome. The steam line has three
branches as shown in Figure 2.21., The first branch has a céntrol valve
(CV 130) to control the steady state steam dome pressure before blowdown.
The second brach simulates the automatic depressurization system (ADS).
Thé third branch has an orifice to simulate the flow resistance of a steam
turbine-generator. Immediately after the blowdown initiation, the steam
line is changed from the steady branch to the transient one. The closure
of valves in the steam line takes a few seconds. Table 2.2 shows these
valve characteristics along with orifice diameters in the steam line.
The piping layout of the steam line is shown in Fig. 2.22.

The feed water line (Fig. 2.23) is connected to the feed water sparger
(Fig. 2.24) located above the downcomer region. The feed water‘conditions
are controlled by the feed water tank (FWT) and the heat exchangers

(EX1 and EX2).
2.3 Coolant Recirculation System

The coolant recirculation system (Fig. 2.25) simulates the BWR
recirculation loop. The system consists of two loops provided with a
recirculation pump and two jet pumps in each loop. Characteristics of
these pumps are discussed in section 2.6. One of recirculation loops
is the intact loop which simulates the unbroken loop of a BWR and the

other is the broken loop which simulates the broken loop of a BWR.
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The brokén loop has two break simulators and a quick shutoff valve (QSV)
to simulate a double-ended shear break or a split break. Each break
simulator is composed of an orifice (Fig. 2.26) or a nozzle (Fig., 2,27)
which determines the break area and a quick opening blowdown valvé (QOBV)
(Fig. 2.28). The break type, position, and area are experimental variables.
The 'standard break condition is a 200 % double-ended shear break at the
recirculation pump inlet side with the orifice diameter of 26.2 mm.

Details of piping dimensions in recirculation loops are shown in

Fig. 2.29 through Fig. 2.39,
2.4 Emergency Core Cooling System

The ECCS of ROSA-III simulate those of a BWR., The ECC systems include
HPCS, LPCS, LPCI and ADS. The pipings of the ECC systems are shown
schematically in Fig. 2.40. The spray systems,the HPCS (Fig. 2.41) and
the LPCS (Fig. 2.42), spray the emergency core cooling water on the top
of the core. The LPCI system (Fig. 2.43) supplies the emergency core
cooling water into the core-bypass region directly (See Fig, 2.17),

Each ECCS is provided with a tank,a pump,a valve, and a control system to
control the valve trip delay, valve opening speed, and the flow rate.

The flow rates of HPCS, LPCS and LPCI are shown as a function of pressure
vessel pressure in Fig. 2.44, 2.45, and 2.46, respectively, comparing with

the data for a BWR/6 (l).
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2.5 Power Curve for Simulated Fuel Rods

The power curvecz)for simulated fuel rods in the ROSA-III test is shown
in Fig. 2,47 and Table 2.3 comparing with the calculated results for the
BWR/6(1)p1ant. The ROSA-III facility has heater rods in the core for fuel
rod simulation, therefore, it is quite important for ROSA-III tests to
give appropriate power transient to heater rods, because there are large
differences in thermal characteristics between nuclear fuel rod and heater
rod. Especially there is large difference in the heat capacity or the
stored heat.

The power curve of ROSA-III simulates the average heat transfer rate
in a .BWR/6 core neglecting the stored heat of ROSA-III heater rods.

The power transfered to the coolant in a BWR core is consisted of delayed-
neutron fission power, decay power of fission products and activides, and
the stored heat release from the fuel. The ROSA-III heater power is varied
following the pre-determined time transient curve in Fig. 2.47 without
considering the feedbacks from the changes in the heat transfer mode during
experiment.

For the first 50 s affer the intiation of blowdown the heat transfer
rate in the BWR core was calculated by the RELAP4J(3) code assuming a 200 %
double-ended break at the recirculation pump suction. Moderator density
feedback, Doppler feedback, and scram worth were considered in the calcula-
tion of fission power. The power curve was obtained by using the data at
the lower portion of the core because there was no abrupt change in the
heat transfer rate due to DNB or rewetting. The ROSA-III core is
consisted of four half-length fuel bundles corresponding to 9 MW steady
state power. However, the power supply to heater rods of ROSA-III is
limited to 4.4 MW, therefore, the power is kept constant for the first
7.5s until the normalized heat transfer rate in the core decreases to 0.49

(=4.4 MW / 9 MW),
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Between 50 and 260 s after the initiation of blowdown stored heat
release rate was calculated assuming fuel temperature equals to saturation
temperature. Decay power of fission products and actinides was calculated
by the proposed ANS 5.1(4) standard assuming thermal neutron fission of
235U and production rate of 239U per fission to be 0.59. Delayed-neutron
fission power is negligible after 50 s.

After 260 s stored heat release also becomes negligible and the heat

transfer rate to coolant was calculated as the decay power of fission

products and actinides.
2.6 Characteristics of Jet Pump and Recirculation Pump
2.6.1 Jet Pump Characteristics

As described previously, four jet pumps are placed outside of the
vessel, two in broken loop and the others in intact loop. Therefore,
the jet pumps need additional pipings connecting to the downcomer and
the lower plenum. The jet pump characteristics and the pressure drop
across the pipings under the reverse flow condition are described in
this section.

The jet pump for the ROSA-III consists of an inlet mixer, a driving
flow nozzle and a diffuser, as shown in Fig. 2.48. Detailes of the
driving flow nozzle are shown in Fig. 2,49.

The operation principle of the jet pump is the conversion of momentum
to pressure, The efficiency n, the ratio of the total energy increase
of the suction flow to the total energy decrease of the driving flow is

given in the following equation.

G2 Hd- H2

n=——-.—-—.—_—_
G1 Hl- Hd

_.8_
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» where G and H represent the mass flow and the head, respectively, and
the subscripts 1, 2, and " d " refer to the driving flow, suction flow,
and discharge flow, respectively.

The flow ratio M is defined as

, where the mass flow ( G ) ratio is approximated to the volumetric
flow ( Q ) ratio because the fluid densities of the driving flow and
sucfion flow are nearly the same.

The head ratio N is defined as

Hd‘Hz

N=—S <
Hy - Hyg

Thus the efficiency can be written as

Experimental results of jet pump chracteristics in the ROSA-III test is
shown in Fig. 2.50, comparing with the refference data for a LBWR(S).
When the driving flow stops and the flow in the jet pump reverses
from the diffuser to inlet mixer, the jet pump is only the piping with
flow resistance. The pressures drop across the jet pump and additional
pipings were measured under the reverse flow condition, The results
are shown in figures 2.51, 52, and 53 as a function of flow rate at the
jet pump diffuser. Distribution of the flow resistance in the jet pumps
and additional pipings is summarised in Table 2.4. The friction factors

are shown in Table 2.5.
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2.6.2 Recirculation Pump Characteristics

The recirculation pump for the ROSA-III is non-seal type vertical

centrifugal pump with design value shown in Table 2.6.

The single-phase pump head curve for the ROSA-III pump is shown in

Fig. 2.54. The following definitions refer to this figure,

head ratio : h = H / Hy
speed ratio : a = w / wr
Flow ratio : v = Q/ Qr

, where H, w and Q represent the head, angular speed and volumetric flow

rate, respectively, and the subscript " r ' denote the rated operating

value,
The curves consist of 8 segments corresponding to

region as,

1 normal pump h/v: (a>0,v>0,]a/v
2 normal pump h/a?2 (a>0,v>0,]a/v
3 energy dissipation h/vZ (a>0,v<0,]a/v
4 energy dissipation h/a2 (a>0,v<0,]a/v
5 normal turbine h/vZ (a<0,v<0,]a/v
6 normal turbine h/a2 (a<0,vc< O,I o/v
7 reverse pump h/vZ (a<0,v>0,]al/v
8 reverse pump h/a2 (a<0,v>0,]al/v

the

| <
| >
| <
| >

| <

operation

The single-phase homologous head curves can be used for the ROSA-III

system analysis code ( such as RELAP4/MODS ).



JAERI-M 9243

3. INSTRUMENTATION

The instrumentation system of the ROSA-III was designed to obtain
thermo-hydraulic data in a BWR LOCE to contribute to assess the analitical
code. The channel assignment for the instrumentation differs following
the renewal of the simulated fuel assembly or remodeling of the loop system.
The measurement list for the latest fuel assembly (No.3) is shown in Table
3.1. Locations of instrumentation are shown in Fig. 3.1 through Fig.3.7
and Table 3.2 presents thermocouple locations in the fuel assembly No, 3.

lMeasured quantities in the ROSA-III test are pressure, differential
pressure, flow rate, electric power, pump revolution, signals, fluid
temperature, liquid level, fluid density and momentum flux of coolant flow.

Pressure measurements are done with semi-conductor transducers measuring
the piezoelectric resistance. The detector is cooled by water for the
protection from high temperature enviroment.

Differential pressure transducers with two direct current cables
convert displacement of a diaphragm to electric charge and then to
proportional voltage. The pressure lead pipes are dual circular pipes
for circulating cooling water to eliminate flashing of the fluid,

Flow rate is measured by orifice, venturi, turbine or electro-magnetic
flow meters depending on the fluid condition and the measurement location.

Electric power for simulated fuel rods is controlled by the predetermined
function of time and it is measured by fast response electric power meter.

Pump revolution speed is measured by electromagnetic counter on the
pump shaft.

On-off signals such as valve position, pump revolutuion direction,
blowdown initiation and pump power supply are converted to voltage or
current and recorded in respective channels in order to specify the exact

time of the signal.
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Temperature of fluid, stracture materials and fuel rods are measured
with Chromel-Alumel thermocouples ( CA T/C ) of 1.6 mm¢ or 1.0 mm¢,

Liquid levels are measured by means of needle type electrical
conductivity probes developed in the ROSA-III program. The probes are
attached on the walls of core barrel and channel boxes at several elevations
and ‘detect the existence of water or vapor at each level,

Fluid‘density in the pipe is measured by means of a gamma-ray
densitometer. Each gamma-ray densitometer has two or three beams to
estimate the flow regime. The gamma source is 137Cs (v 20 Ci) and the
detéctor is a Nal scintillator which is cooled by water.

Momentum flux is measured by a drag disk, and the combination of two
signals from a drag disk, a turbine meter and a gamma-ray densitometer
is used to determine two-phase flow conditions.

In addition to the instrumentations described above, measurement
technique of void fraction measurement and flow direction measurement
are under development and prototypes of such detectors are being tested
in the test facility.

The data aquisition system consists of DATAC-2000B and FACOM M200
system computer, The DATAC 2000B records measured data on a magnetic
tape up to 750 channels and the data tape is processed by the FACOM M200
system computer at JAERI by off line. After the evaluation of each data
by comparing the initial and the final values with the standard values
of the pressure, for example, the data are re-processed using the correct

conversion factors determined from the consistency examination,
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Table 2.1 Primary Characteristics of BWR6 and ROSA-III

a) Comparison of Major Design Parameters

: ; BWR6
BWR6 (251/848) ROSA-III Ratio(ﬁagzjifi)
Reactor Type BWR Simulated BWR
Number of
Recirc. Loops 2 2 1
Steam Lines 4 1 4
Jet Pumps 24 4 6
Separators 212 1 212
Core Heat Generation Nuclear Fission Electric Heater
Total Power (KW) 3.80 x 10° < 4450 > 854
Active Fuel Length(m) 3.759 1.880 2
Number of Fuel
Assemblies 848 4 212
Total Volume (m3) 621 1.42 437
Operating Conditions
Pressure (MPa) 7.27 7.27
Core Flow(kg/s) 1.54 x 10" < 3.64 > 424
Steam Flow(kg/s) 2.06 x 103 < 4.86 > 424
Recirc. Pump Flow
Rate per 1 Pump
(kg/s) 2.24 x 103 < 5.26 > 424
Feed Water Temp. (K) 489 489 1
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Table 2.1 (continued)

b) ECCS Conditions

BWR6 (251/848) ROSA-III Ratio (SARO )
HPCS

Number of Lines 1 1
Injection Flow
Rate(m3/s)

at 7.90MPa 0.104 0.425 x 10-3 } 424+*

éc 1.38MPa 0.442 0.820 x 1073 See Fig.2.44
Water Temp. (K) 300 ~ 344 up to 393

Injection Location

LPCS
Number of Lines

Injection Flow
Rate (m3/s)

at 0.84MPa
Water Temp. (K)

Injection Location

LPCI(RHR)
Number of Lines
Injection Flow
Rate(m3/s/pump)
at 0.14MPa
Water Temp. (K)

Injection Location

upper plenum

0.442
300 ~ 344

upper plenum

0.470
300 v 344

in-shroud

upper plenum

0.94 x 1073
up to 393

upper plenum

4.27 x 1073
up to 393

in-shroud

424%
See Fig.2.45

424*
See Fig.2.46

c.f.Fig.2.17

Note: *

Design scaling ratio
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Table 2.1 {(continued) _
c) Volume Distribution and Main Component Dimension

Iten BWR6 (251/848) | ROSA-IIT | Ratio (BRRC )
Lower Plenum & Guide Tubes m3 123 0.259 473
Lower Plenum m3 79.0 0.188 420
Guide Tubes m3 43.8 0.0714 614
Core m3 59.8 0.134 446
Core in Channels m3 35.4 0.0814 435
Core Bypass m3 24.4 0.0524 465
Upper Plenum & Steam
Separators m3 80.5 0.185 435
Upper Plenum m3 52.5 0.124 423
Steam Separators m3 28.0 0.0610 459
Steam Dome *1) m3 206 0.439 468
Downcomer *2) w3 123 0.233*3) 528
Above Jet Pump Suction m3 74.2% 0.164%*4) 452
Between Jet Pump Suction
and Recirculatiom
Outlet m3 36.8*% 0.0600%3) 613
Below Recirculation
Outlet m3 12.2 0.00900 1360
Recirculation Loops & Jet
Pumps m3 29.6 0.171%4) 173
Total Volume m3 621 1.421 437
Pressure Vessel Dimension
Inner Height m 22.3* 6.01 3.71
Inner Diameter m 6.38% 0.492%5) 13.0
Water Level m 14.1% 4,62 3.04.
Jet Pump Suction Level m 8.28* 2.82 2.93
Lower Core End Level m 5.49% 1.60%6) 3.43
Recirculation Line Level m 3.88* 0.938 4.13
Recirculation Loop Pipe
Inner Diameter m 0.54 £0.0495

Note : * BWR S

*1)above normal water level
*2)below normal water level

*3)include jet pump suction lines

*4)not include jet pump suction lines

*5)out diameter of lower downcomer

*6)bottom of active fuel

—16 —
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Table 2.1 (continued)
d) Thermal Characteristics

BWR6 (251/848) ROSA-ITI Ratio (R0
Active Core Length (m) 3.708 1.880 1.972
Number of Fuel Rods 52576 248 212
Number of Water Rods 1696 8 212
Rods Array 8 x 8 square 8 x 8 square
Fuel Rod 0.D (mm) 12,27 12.27 1
Cladding Thickness (mm) 0.864 1.3 0.665
Fuel Rod Pitch (mm) 16.16 16.16 1
Total Fuel Heat
Transfer Area ~  (m?) 7.515 x 103 1.797 x 10t 418
Cladding Material Zircalloy Inconel 600
Average Linear Rod
Power (kW/m) 19.49 £ 9.54 2 2.04
Core Average Heat
Flux (kW/m?) 505.7 £ 247.6 2 2.04
Core Coolant Flow
Rate* (kg/s) 1.54 x 1QU*** < 36.4 > 424
Core Inlet Velocity**
(m/s) 2.16%** 1.11 1.95
Total Core Flow
Area (m2) 8.56%** 0.0392 218
Peaking Factor
Local P.F. 1.18 1.0 1.18
Axial P.F. 1.30 1.40 0.929
Radial P.F. 1.35 1.40 0.964
Gross P.F. 1.8 1.96 0.918
Total P.F. 2.1 1.96 1.07
* Include core bypass

**  Exclude core bypass flow rate assuming it as

**% Current 8 x 8 fuel rods

10% of core coolant flow rate
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Table 2.2 Valve Chracteristics of Steam Discharge Line

Valve Close to Open Open to Close
(s) (s)
AV165 ( MSIV Valve ) 0.1 1.5
AV168 ( Steady State Line ) -
AV169 ( ADS Valve ) 0.3 2.0
Orifice Diamater Area
(mm) (mm?)
OR3 Not Used -
OR4 15.5 188.7
OR5 16.8 221.7
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Table 2.4 Pressure drop across the jet pumps and additional pipings

under the reverse flow condition ( Q =200%/min ).

Pipings Pressure drop (kg/cmz) Rate (%)
Jet Pump Discharge to Suction 0.45 56.0
Jet Pump Suction to Downcomer 0.29 36.5
Y Branch 0.06 7.5
Total 0.8 100.0

Table 2.5 Friction factor of the jet pumps and additional pipings

under the reverse flow condition.

Pipings Inner Diameter (mm) Friction Factor
Jet Pump Discharge to Suction 19.3 (throat) 0.63 < K < 0.89
Jet Pump Suction to Downcomer 38.4 (1 l/2B) 6.2 <K<9.3

62.0 (2 1/,B) 42 <K < 63
Y Branch 49.5 (2B) 3.5 <K< 6.5
62.0 (2 1/,B) 8.5 <k <16
-73.9 (3B) 17 < K< 31

Table 2.6 Design parameters of ROSA-III recirculation pump

Items Design Value
Rated Flow (2/min) 450
Rated Head (. m ) 262
Rated Velocity ( rpm ) 3600
Fluid Temperature ( K ) 555
NPSH ( m ) 4
Moment of Inertia ( kgmz) 1.7
Rated Torque ( kgm ) 18.8
Impeller Diameter ( mm ) 315
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Fig. 2.3 Steady State Coolant Flow in the Vessel and ECC Flow During LOCA,
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DL 6205
Steam Drver DL 5657
Steam Seperator
Water Level DL 4560
DL_4293 Feedwater Line ggzgr Plenun DL 4243
HPCS,LPCS Nozzle DL 4080
DL 3900 HPCS,LPCS Line
660 L Connector DL 3744
DL 3 PCI Lj
> ¢l Line Upper Tieplate DL 3550
Spacer DL 3218
DL 2814 Jet Pump 27
Suction Line Spacer DL 2742
Spacer DL 2332
Spacer DL 1856
Lower Tieplate DL 1524
Channel Inlet DL 1284
Orifice
DL 938 Recic. Pump
Suction Line
Tie Grid oL 513
DL 400 Jet Pump
Disch. Line
DL 0 PV Bottom DL 0

Fig. 2.5 Pressure Vessel Intérnals Arrangement.
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Table 3.1 ROSA-III MEASUREMENT LIST 3

CH. 1 ~ Q1. 100

CH. Item |Symbol Location Range’ CNI‘I).' Item | Symbol Location Range
} |Press. | P- 1 | Lower Plenum 0~100 k/ehll sq [pife.r.] n-31 | sp-a nisch.- Below ¥ -LOvL.0kg/ch
2 P- 2 | Upper Plenum Cn 52 N-32 | Below Y - Lower Plenum(-0540.5 ktz/.:2
3 P- 3 | Stcam Dome " 53 D-33 | Lower P1.- DC Middle [-2542.5 kg/cﬂ
4 P- 4 | Downcomer Bottom " 54 D-34 | Lower Pl.- DC Bottom "
s P-'S | JP-3 Drive *2) " 55 D-35 | DC Bottom - DC Middle |-Q5+0.5 kg/ca|
6 P- 6 | JP-4 Drive *2) " 56 D-36 | DC Middlc -Steam Dome "
y P- 7 | JP-3 Suction " 57 D-37 | Lower P1.Mid.-Upper PLl 0~ 2.5kg/cd
3 P- 8 | JP-4 Suction " <8 D-38 | Lower P1.Bottom-Middle | 0 ~ 0.5 kg/cd
9 P- 9 | MRP-1 Suction *3) " 59 D-39 | Upper Plenum Head 0 0.2 kg/ﬂ
10 P-10 | MRP-2 Suction *q) " 60 D-40 | Channel Orifice A 0 «:l.okg/c,:'ﬁ
11 P-11 | MRP-2 Delivery " 61 D-41 | Channel Orifice B "
12 P-12 | Break A Upstream *5) " 62 D-42 | Channel Orifice C "
13 P-13 | Break A Downstream " 63 D-43 | Channel Orifice D Al
14 P-14 | Break B Upstream *6) " 64 D-44 | Bypass Hole 0«.2.%
15 P-15 | Break B Downstream " 55 Mai"fw F- 1 | Main Steam Line 0~ 1S kg/s
16 P-16 | Steam Line " 66 F- 2 | ADS Steam Line 0~ 3.0 kg/s
17 P-17 | JP-1,2 Outlet Spool*l) " 67 F- 3 | RCN A Condensed Water 0~50£
8 P-18 | JP-3,4 Outlet Spool " 68 F- 4 | RCN A Cooling Water "
19 P-19 | Break A Spool Piece " 69 F- 5 | RCN B Condensed Water "
20 P-30 | Break B Spool Piece " 70 F- 6 | RCN B Cooling Water "
21 |Diff.P. D- 1 | Lower Pl.- Upper P1. |-0.5435 lg/cf 71 Vt}ll‘ow F- 7 | HPCS ( Upper Plenum ) | 0~150%/min
22 D- 2 | Upper P1.- Steam Dome [-0.1n0.9 kg/c,%l 72 F- 9 | LPCS ( Upper Plenum ) "
23 D- 3 | Lower Plenum Head 0~1.5kekd] 73 F-11 | LPCI ( In-Schlaud ) | 0~500¢/min
24 D- 4 | Downcomer Head 0~ 1.0 keledll 74 F-15 | Feed Water 0~ 600 t/min
2 D- 5 | PV Bottom - Top -1.0,9.0 keledl| 75 F-17 | JP-1 Discharge 0~1000¢/min
26 D- 6 | JP-1 Disch.- Suction |[-1.0n30 kgled 76 F-18 | JpP-2 Discharge "
27 D- 7 | JP-1 Drive - Suction 0~ 25 kg/c,iH 77 F-19 | JP-3 Disch. Positive " 1
28 D- 8 | JP-2 Disch.- Suction |-1.0~30 kg/m% 78 F-20 | JP-3 Disch. Negative | 0~300%/min '
29 D- 9 | JP-2 Drive - Suction 5 F-21 | JP-4 Disch. Positive | 0+1000%/min!
30 D-10 | JP-3 Disch.- Suction F-22 | JP-4 Disch. Negative ! 0~ 300%/min
51 D-11 | JP-3 Drive - Suction KD JP-1,2 Outlet Spool | 0030 kg/ s
32 D-12 | JP-4 Disch.- Suction ‘F-24 | JP-3,4 Outlet Spool "
33 D-13 | JP-4 Drive - Suction F-25 | Break A Spool Piece "

34 D-14 ] MRP-1 Deliv.- Suction [-1.0%25 kg/c% 84 F-26 | Break B Spool Piece i "
35 D-15 | MRP-2 Deliv.- Suction " 8s| Power | W- 1 | 550 kiW Power Supnlier | 0v550 kN
36 D-16 | DC Bottom - MRP-1 Suc.|-0.50.5 kgkal| g6 W- 2 | 1800 kW Power Supplier| 0~1700 kW
37 D-17 | MRP1 Deliv.- JP1 Drive| 0 ~2.5 lqz/c% 87 W- 3 | 2100 ki Power Supplier! 002100 kW
38 D-18 | MRP1 Deliv.- JP2 Drive " g8 | Rev. N- 1 | MRP-1 04, 5000 rpm
39 D-19 | DC Middle - JP1 Suc. " 89 N- 2 | MRP-2 "

7) D-20 | DC Middle - JP2 Suc. " g0 |Signal| S- 1 | Break Signal A closc -open
41 D-21_ | JP1 Disch.- Lower P1. [-1.CALO kgl o) S- 2 | Break Signal B "
42 D-22 | JP2 Disch.- Lower Pl. " 92 S- 3 | qsv Signal "
e D-23 | DC Bottom - Break B | 0~ 20 kgkd| o3 $-10 | MSIV Signal ”
44 D-24 | Break B - Break A 01,0 Nfp 94 S-11 | Stecam Line Valve "
45 D-25 | Break A - MRP2 Suction|-5.0nL0 kefp 95 S$-12 | ADS valve "
46 D-26 | MRP2 Deliv.- JP3 Drive[-5.015.0 kfdl| o6 [ " Fud | T- 1 | Lower Plonum 0400 °C
47 D-27 { MRP2 Deliv.- JP4 Drive " a7 T- 2 Upper Plenum "
a8 D-28 | DC Middle - JP3 Suc. |-2.542.5 ktb]] o T- 3 | Stcam Dome "
49 0-29 | ¢ Middle - JP4 Suc. " 99 T- 4 | upper Downcomer "
50 0-30 | JP3 Disch.- Below Y |-1.6M.0 Wil 100 i T -5 | Lower Downcomer "

— 73 —



Table 3.1 (Continued)

JAERI-M 9243

CH. 101 ~ CH. 200

CP:)" Item |Symbol Location Range (::) {tem | Symbol Location Range
101 [PHEE | 1 6 [ ap-1 orive 0400 °C |l 153 [Shab |TF3-55 | AIS Fucl Rod Pos. 4 | 01000 °C
102 T- 7 | JP-2 Drive " 152 31| Al17 Fucl Rod Pos. 1 "
103 T- 8 | JP-3 Drive " 153 32 4 "
104 T- 9 | JP-4 Drive " 154 33| A22 Fuel Rod Pos. 1 "
108 T-10 [ JP-1 Discharge " 155 34 2 "
106 T-11 | JP-2 Discharge " 156 35 3 "
107 T-12 | JP-3 Discharge " 157 36 4 "
08 T-13 | JP-4 Discharge " 158 37 S "
1108 T-14 | MRP-1 Suction " 159 38 6 "
110 T-15 | MRP-1 Delivery " 160 39 7 "
111 T-16 | MRP-2 Suction " 161 40 | A23 Fuel Rod Pos. 1 "
112 T-17 | MRP-2 Delivery " 162 41 2 "
113 T-18 | Break A Upstream " 163 42 3 "
114 T-19 | Break B Upstream " 164 43 4 "
15 T-20 | RCN A Condensed Water " 165 44 5 "
116 T-21 | RCN B Condensed Water " 166 45 6 "
117 T-22 | Discharged Steam " 167 46 7 0
118 T-24 | JP-1,2 Outlet Spool " 168 47 | A24 Fuel Rod Pos. 1 "
119 T-25 | JP-3,4 Outlet Spool " 169 48 2 "
120 T-26 | Break A Spool Piece " 170 49 3 "
21 T-37 | Break B Spool Piece " 171 S0 4 "
122 | 53R ITF3- 1 | A1l Fuel Rod Pos. 1 0~ 1000 °Cl{ 172 51 3 "
123 2 2 " 173 52 6 "
124 3 3 " 174 53 7 "
125 4 4 " 175 S4 | A26 Fuel Rod Pos. 1 "
126 5 5 " 176 55 4 "
127 6 6 " 177 56| A28 Fuel Rod Pos. 1 "
128 7 7 " 178 57 4 "
129 8 | Al12 Fuel Rod Pos. 1 " 179 58 | A31 Fuel Rod Pos. 1 "
130 9 2 " 180 59 4 "
131 10 3 " 181 60 A33 Fuel Rod Pos. 1 "
132 11 4 " 182 61 2 "
133 12 S " 183 62 3 "
134 13 6 " 184 63 4 "
| 135 14 7 " 185 64 5 "
136 15 | A13 Fuel Rod Pos. 1 " 186 65 6 "
137 16 2 " 187 66 7 "
138 17 3 " 188 67| A34 Fuel Rod Pos, 1 "
139 18 4 - 189 68 2 "
140 19 5 " 190 69 3 "
141 20 6 " 191 70 4 “
142 21 7 " 192 71 S "
143 22 | Al4 Fuel Rod Pos. 1 " 193 72 6 "
144 23 2 " 194 73 7 "
45 24 3 " 195 74| A35 Fuel Rod Pos. 1 "
146 25 4 " 196 75 4 "
147 26 5 " 197 76 | A37 Fucl Rod Pos. 1 "
148 27 6 " 198 77 4 "
149 28 7 " 199 78 | A42 Fuel Rod Pos. 1 "
150 29 | AlS Fucl Rod Pos. 1 " 200 79 4 "
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Table 3.1 (Continued)

CH., 201 ~ CH. 300
(:(IJ Item |Symbol Location Range %'(l) Item | Symbol Location Range
201 |50 1320 | M5 Fuel Rod Pos. 1 [ 0~1000 °cfl s, S ionn.] T30 | BS3 Fuel Rod Pos. 4 | 0% 1000 *C
202 81 4 " 252 131 | B85S Fuel Rod Pos. 1 "
203 82 A46 Fucl Rod Pos, 1 " 253 132 2 "
204 83 4 " 254 133 3 "
205 84 | A48 Fuel Rod Pos. 1 " 255 134 4 "
206 85 4 " 256 135 5 "
207 86 A51 Fuel Rod Pos. 1 " 257 136 6 "
208 87 4 " 258 137 7 "
209 88 | AS3 Fuel Rod Pos. 1 " 259 138 | C11 Fuel Rod Pos. 4 ”
210 89 4 " 260 139 | C13 Fuel Rod Pos. 4 "
211 90 A54 Fuel Rod Pos. 1 . 261 140 C15 Fuel Rod Pos. 4 "
212 91 AS7 Fuel Rod Pos. 1 " 262 141 C31 Fuel Rod Pos. 4 "
13 92 4 " 263 142 C33 Fuel Rod Pos. 1 "
214 93 A62 Fuel Rod Pos. 1 " 264 143 2 "
215 94° 4 " 265 144 3 "
216 95 A64 Fuel Rod Pos. 1 " 266 145 4 n
217 96 4 " 267 146 5 "
218 97 | A67 Fuel Rod Pos. 1 " 268 147 6 "
219 98 4 " 269 148 7 "
220 99 A68 Fuel Rod Pos. 1 " 270 149 C35 Fuel Rod Pos. 4 "
221 100 4 " 271 150 CS1 Fuel Rod Pos. 4 "
222 101 A71 Fuel Rod Pos. 1 " 272 151 C53 Fuel Rod Pos. 4 "
223 102 4 " 273 152 | C77 Fuel Rod Pos. 1 "
24 103 A73 Fuel Rod Pos. 1 " 274 153 2 "
225 104 4 " 275 154 3 "
226 105 A75 Fuel Rod Pos. 1 " 276 155 4 "
227 106 4 " 277 156 S "
228 107 A77 Fuel Rod Pos. 1 " 278 157 6 "
229 108 4 " 279 158 7 "
230 109 A82 Fuel Rod Pos. 1 " 280 159 D11 Fuel Rod Pos. 4 "
231 110 4 " 281 160 D13 Fuel Rod Pos. 4 "
232 111 A84 Fuel Rod Pos. 1 " 282 161 D27 Fuel Rod Pos. 1 "
233 112 4 " 283 162 2 "
34 113 A86 Fuel Rod Pos. 1 ' 284 163 3 "
235 114 4 " 285 164 4 "
| 236 115 A88 Fuel Rod Pos. 1 " 286 165 S "
237 116 4 " 287 166 6 "
238 117 Bll Fuel Rod Pos. 4 " 288 167 7 "
239 118 B13 Fuel Rod Pos. 4 " 289 168 D31 Fuel Rod Pos. 4 "
240 119 B15 Fuel Rod Pos. 1 " 290 169 D33 Fuel Rod Pos. 4 "
241 120 2 " 201 170 | D35 Fuel Rod Pos. 4 »
242 121 3 " 292 171 D51 Fuel Rod Pos. 4 "
243 122 4 " 293 172 D53 Fuel Rod Pos. 4 "
-244 123 5 " 294 173 D88 Fuel Rod Pos. 1 .
245 124 6 " 295 174 2 "
246 125 7 " 296 175 3 "
247 126 B31 Fucl Rod Pos. 4 " 297 176 4 "
248 127 B33 Fucl Rod Pos, 4 " 298 177 3 "
249 128 B35S Fucl Rod Pos. 4 " 299 178 6 "
250 129 B51 Fuel Rod Pos. 4 " 300 179 7 "




Table 3.1 (Continued)
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Cill, 301 ~ CiH. 400

CH. CHl.

NO. 1tem | Symbol Location Range NO. Item | Symbol Location Range
301 Fg!&lp TF31g0 | A44 Tic Rod Pos. 1 0~500 °C_[l55) | Jomp, | TB-15 | C.B.Inncr Surface B-1] 04500 *C
302 . 181 2 " 352 TB-16 B-2 "
303 182 3 " 353 TB-17 B-3 "
304 183 4 " 354 TB-18 B-4 "
305 184 "5 " 355 T8-19 B-5 "
| 306 185 6 " 356 TB-20 B-6 "
307 186 7 " 357 TB-21 B-7 "
308 187 | B44 Tie Rod Pos. 1 " 358 TB-22 | C.B.Innecr Surface C-1 "
309 188 2 " 359 TB-23 c-2 "
310 189 3 " 360 TB-24 c-3 o
311 190 4 " 361 TB-25 Cc-4 "
312 191 S " 362 TB-26 C-5 "
313 192 6 " 363 TB-27 C-6 "
314 193 7 " 364 TB-28 c-7 "
316 194 |-C44 Tie Rod Pos. 1 " 365 TB-29 | C.B.Inner Surface D-1 "
316 195 2 " 366 TB-30 D-2 "
317 196 3 " 367 TB-31 D-3 "
318 197 4 " 368 | TB-32 D-4 "

19 198 S " 369 TB-33 D-5 "
320 199 6 " 370 TB-34 D-6 "
321 200 7 " 271 TB-=35 p-7 "
322 201 | D44 Tie Rod Pos. 1 " 372 TP- 1 | Lower Pl.North High "
323 202 2 " 373 TP- 2 Middle "
324 203 3 " 374 TP- 3 Low "
325 204 4 " 375 TP- 4 | Lower Pl.South High "
326 205 5 " 376 TP- 5 Middle "
327 206 6 " 377 TP- 6 Low "
328 207 7 " 378 ﬂ_rugfp TP- 7 | Lower Pl.Center Low '
329 TC- 1 | Channel Box A Outlet " 379 TP- 8 Bottom "
330 TC- 2 | Channel Box A Inlet " 380 TP- 9 | L.P.Guide Tube High "
331 TC- 3 | Channel Box B Outlet " 381 TP-11 Low "
332 TC- 4 | Channel Box B Inlet " 382 TG- 1 | Upper Tieplate A Up.l "
333 TC- 5 [ Channel Box C Outlet " 383 TG~ 2 2 "
134 TC- 6 | Channel Box C Inlet " 384 TG- 3 3 v
335 TC- 7 | Channel Box D Outlet " 385 TG- 4 4 "
336 S TC- 8 [ Channel Box D Inlet " 386 TG- S 5 "
337 [ 7T TB- 1 | C.B.Inner Surface A-1 " 387 TG- 6 6 "
338 TB- 2 A-2 " 388 TG- 7 7 "
339 TB- 3 A-3 " 389 TG- 8 8 "
340 TB- 4 A-4 " 390 TG- 9 9 "
341 TB- S A-5 " 391 TG-10 10 "
342 TB- 6 A-6 " 392 TG-11 {Upper Tieplate A Low.1 .
343 TB- 7 A-7 " 303 TG-12 : 2 "
344 TB- 8 | C.B.Inner Surface A-8 » 394 TG-13 3 "
345 TB- 9 A-9 " 395 TG-14 4 "
346 T8-10 A-10 " 306 TG-15 5 "
347 TB-11 A-11 " 397 TG-16 6 "
348 TB-12 A-12 " 398 TG-17 7 "
M9 TB-13 A-13 " 399 TG-18 8 "
350 TB-14 A-14 . 400 | T6-19 - 9 .




Table 3.1 (Continued)
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Cll.. 401 ~ CH. S00
(:(', Item | Symbol Location Range ("::) Item | Symbol Location Range
ao1 | PR, | 16-20 [Upper Ticplate A low.20] 0500 °C [ 45y [“)493Y | Li- 6 | 1awer P1.North Rottom | ON - OFF
a02 |G 18- 1 [ C.B.Liquid Level Al-1 | ON-OFF || 457 LL- 7| Lower P1.South Low "
‘la03 LB- 2 2 " 453 LL- 8 Bottom "
404 LB- 3 3 " 454 | Void | VF- 1] AS5 Tic Roed Pos. 1 0~ 1.0
405 LB- 4 4 " 455 VF- 2 2 "
406 LB- § 5 " 456 VF:- 3 3 "
407 LB- 6 6 " as7 VE- 4 4 .
408 LB- 7 7 " 458 VF- S S "
| 409 LB- 8 | C.B.Liquid Level A2-1 " 459 VF- 6 '3 "
410 LB- 9 2 " 460 VE- 7 7 "
m LB-10 3 " 461 VF-15 | CSS5 Tie Rod Pos. 1 "
412 LB-11 4 " 462 VF-16 2 "
a3 LB-12 5 " 463 VF-17 3 "
414 LB-13 6 " 464 VF-18 4 "
415 LB-14 7 " 465 VF-19 5 "
416 LB-15 | C.B.Liquid Level B-1 " 466 VF-20 6 "
17 LB-16 2 " 467 VF-21 7 "
418 LB-17 3 " 468 VE- 1 | Lower Pl. North "
419 LB-18 4 " 469 VE- 2 Center "
420 LB-19 5 " 470 VE- 3 South "
21 LB-20 6 o han VE- 4 | Channel A Outlet "
422 LB-21 7 " 472 VE- S " "
423 LB-22 | C.B.Liquid Level C-1 " 473 VE- 6 " "
424 1B-23 2 " 474 VE- 7 | Channel B Outlet "
425 LB-24 3 " 475 VE- 8 " "
426 LB-25 4 " 476 VE- 9 " "
427 LB-26 5 " 477 VE-10 | Channel C Outlet "
428 Le-27 6 " 478 VE-11 " "
429 L-28 7 " 479 VE-12 " "
430 LB-29 | C.B.Liquid Level D-1 " 480 VE-13 | Channel-D Outlet "
431 LB-30 2 " 481 VE-14 " -
432 LB-31 3 " 482 VE-15 " "
433 LB-32 4 " 483 VP- 1 | Lower Plenum 1-1 "
434 LB-33 5 " 484 | VP- 2 ) 1-2 "
g35 | - ]1B-34 6 " 485 VP- 3 2-1 '
436 LB-35 7 " 486 vP- 4 2-2 " -
437 L-1| powncomer D1 " 487 [Density] DF- 1 | JP-1,2 Outlet Beam 1 |0~1000 kg/
438 L-2 D2 " 488 DF- 2 Beam 2 v
439 L-3 D3 " 489 DF- 3 Beam 3 "
440 L-4 D4 " 490 DF- 4 | "JP-3,4 Outlet Beam 1 "
441 L-5 DS " 491 DF- § Beam 2 "
442 L-7 Downcomer B 2 " 492 DF- 6 Beam 3 "
443 L-8 B3 ” 493 DF- 7 | Break A Beam 1 "
444 L-9 B 4 " 494 DF- 8 Beam 2 "
445 L -10 B S5 " 495 DF- 9 | Break B Beam 1 "
446 L= 1| Lower Pl.Center ligh " 496 DF-10 Beam 2 "
447 LL- 2 Middle 1 " 497 [MmePt UM - 1] JP-1,2 outlet Spool 0 L590° kit/nd
448 LL- 3 Middle 2 " 498 M - 2| JP-3,4 Outlet Spool .
449 LL- 4 Low " 499 M - 3| Brcak A Spool Picce "
450 LL- 5| Lower P1.North lLow " 500 - 4| Break B Spool Picce "




Table 3.1 (Continued)
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CH. 501 ~ Cil. 600

_(;_:)‘. Item | Symbol Location Range (;:(l) Item [ Symbol Location Range
501 |Signal| S - 4| Cooling Water Valve A | Open~Closc) 55y | Shab I 1s-13 | Filler Block C Pos. 1] 0~400 °C
502 §-5 B " 552 TS-14 2 "

| 503 S - 6| HPCS Valve " 553 T5-15 3 "
504 s - 7| LPCS Valve " 554 TS-16 4 "
505 s - 8| LPCI Valve " 555 TS-17 S "
506 S - 9| Feed W. Control Limit " 556 T5-18 6 "
s07 S -13 | MRP-1 Power Off ON - OFF 557 'rs-}Ag Filler Block A Pos. 1 "
508 S -14 | MRP-2 Power Off " 558 TS-20 2 '
509 RD- MRP-1 Pos.- Neg. |l 559 TS-21 3 "

510 RD- 2 | MRP-2 " 560 TS-22 4 "
531 [Velocity| FE- 1| Channel A Outlet 0+3.0 m/s || se) TS-23 5 "
512 FE- 2 | Channel B Outlet " 62 T5-24 6 "
513 FE- 3| Channel C Outlet " 563 T5-25 | JP-1 Diffuser Wall "
514 FE- 4 | Channel D Outlet " 564 TS-26 JP-2 Diffuser Wall "
c15 | % | FD- 1| Channel A Outlet Pos. - Neg. |l cgs5 Ts-27 | JP-3 Diffuser Wall "
516 FD- 2 | Channel B Outlet " 566 TS-28 | JP-4 Diffuser Wall "
517 FD- 3| Channel C Outlet " 567 TS-29 PV Wall Inside- 1-1 "
518 FD- 4 | Channel D Cutlet " c68 Ts-30 | PV Inner Surface 1-2 "
<19 | Press.| P -20| Break Nozzle A Pos. 1 |0~ 100 kg/ehll 569 Ts-31 1-3 "
520 p -21 2 " £70 TS-32 PV Wall Inside 2 "
52) P -22 3 " 571 T5-33 3 ”
522 P -23 4 " 572 TS-34 4 n
523 p -24 5 " 573 Ts-35 | L.P. Inner Surface "
524 p -25 | Break Nozzle B Pos. 1 " 574 Ts-36 | L.P. Wall Inside "
525 P -26 2 " 575 H‘}"eln‘;,ip T -23 | Steam Line Below Valve "
526 P -27 3 " 76| XS | - 6 | Upper Plenum ON - OFF
527 P -28 n " 577 | "Gyow| F - 8 | HPCS ( Lower Plenum ) | 0 150¢/min
528 P -29 5 " 578 F -10 | LPCS ( Lower Plenum ) "
g9 |FMd | 7 _z7 | Break Nozzle A Pos. 1 | 0400 °C || 570 F -12 | LPCI ( Lower Plenum ) | 0~ $00%/min
530 T -28 2 " 580 F -13 | LPCI ( MRP-2 Suction )| 0 250%/min
531 T -29 3 " 581 F -14 | LPCI ( MRP-1 Suction ) "
532 T -30 4 " 582 F -16 | Steady Feed Water 0~ 600L/min !
533 T -31 5 " cg3| Void | VF- 8 | B55 Tie Rod Pos. 1 ON - OFF
534 T -32 | Break Nozzie B Pos. 1 " c84 VE- § 2 "
$3s| - - -I-T -33 2 " 585 VF-10 3 "
1536 T .34 3 " 586 VF-11 4 "

537 T -35 4 " 587 VF-12 5 "
538 T -36 5 " 588 VF-13 6 "

539 $iab TS- 1| Core Barrel C Pos. 1 o 589 VF-14 ? "

540 TS- 2 2 " 590 VF-22 | DSS Tie Rod Pos. 1 "

s41 TS- 3 3 ul 591 VF-23 2 "
542 TS- 4 4 " £92 VF-24 3 "

543 TS- 5 5 " 593 VF-25 4 "

544 TS- 6 6 " 594 VF-26 5 !
545 TS- 7| Core Barrel A Pos. 1 " 595 VF.27 6 "

546 TS- 8 2 " 596 VF-28 7 "
547 T8- 9 3 " 597

548 TS-10 4 " 598

549 TS-11 S " 599

550 T5-12 6. " 600 i
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Table 3.2 Core Instrumentation List
Item JFos.pore 15,0 ) Ipos.2 |Pos.3 | Pos.d Pos.5 |Pos.6 |Pos.7 | CoT®
D Qutlet Inlet
gg? 3660 3417 3114.5{2879.5| 2527 2174.511939.5{ 1637 1454
Surfacel All TF 1 |{TF 2 |[TF 3|TF 4|TF S5 |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 2
Al4d TF 22 |TF 23 |TF 24 | TF 25 | TF 26 |TF 27 |TF 28
AlS TF 29 TF 30 '
Al7 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 SO | TF 51 |{TF 52 {TF 53
A26 TF 54 TF 55
A28 TF 56 TF 57
A3l 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 TF 77
. A42 TF 78 TF 79
F%;ES, Ad4 TC 1 |TF180 |{TF181 [TF182 | TF183 | TF184 |[TF185 |{TF186 | TC 2
Surface| A45 TF 80 TF 81
Temp. | 246 TF 82 TF 83
A48 TF 84 TF 85
AS51 TF 86 TF 87
AS3 TF 88 TF 89
A54 TF 90
AS57 TF 91 TF 92
A62 TF 93 TF 94
Ab4 TF 95 TF 96
A66 TF 97 TF 98
A68 TF 99 TF100
A7l TF101 TF102
A73 TF103 TF104
A75 TF105 TF106
A77 TF107 TF108




JAERI-M 9243

Table 3.2 (Continued)

Item s. gziiet Pos.l |Pos.2 |Pos.3 |Pos.4 | Pos.5 |[Pos.6 |Pos.7 %gf:t
58? oL 3660 3417 3114.5(2879.5} 2527 2174.5]1939.5} 1637 1454
Surface| A82 TF109 TF110
Tem. 184 TF111 TF112
A86 TF113 TF1l14
A88 TF115 TF116
B11 TF117
B13 TF118
B1S TF119 | TF120 | TF121 | TF122 | TF123 | TF124 | TF12S
B31 TF126
B33 TF127
B35 TF128
"Temp. | B44 | TC_ 3 |TF187 | TF188 | TF189 | TF190 | TF191 | TF192 | TF193| TC 4
Surface|{ B5] ' TF129
Temp. [ ges TF130
B85S TF131 | TF132 | TF133 | TF134 { TF135 | TF136 | TF137
Cll TF138
Cl3 TF139
C1s TF140
C31 i TF1l41
C33 TF142 | TF143 | TF144 | TF145 | TF146 | TF147 | TF148
C35 TF149
F%gﬁg, C44 TC S5 | TF194 | TF195 | TF196 | TF197| TF198 | TF199 | TF200| TC 6
Surface| c51 TF150
Tem. | o3 TF151
C77 TF152 | TF153 | TF154 | TF155| TF156 | TF157 | TF158
D11 TF159
D13 TF160
D27 TF161 | TF162 | TF163 | TF164 | TF16S | TF166 | TF167
D31 TF168
D33 TF169
D35 TF170
Fluid
Temp, D44 TC 7 | TF201 | TF202 | TF203 | TF204 | TF205 | TF206 | TF207| TC 8
Surface| D51 TF171
Temp. [ pes TF172
D88 TF173 | TF174 | TF175 | TF176 | TF177 | TF178 | TF179
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Table 3.2 (Continued)

Item Pos. 88{?& Pos.l |Pos.2 |Pos.3 |Pos.4 | Pos.5 |Pos.6 |Pos.7 %g{:t
ﬁg? L3660 |3417 |3114.5|2879.5|2527 | 2174.5]1939.5| 1673 | 1454
void | ASS VF 1|vF 2 |VF 3|VF 4|{VF s |vF 6 |VF 7
BSS VF 8 |VF 9 |VF 10 |VF 11 |VF 12 |VF 13 |VF 14
cs5 VF 15 |VF 16 |VE 17 |VF 18 | VE 19 |VF 20 |VF 21
D55 VF 22 |VF 23 |VF 24 |VF 25 | VF 26 |VF 27 |VF 28
Channel| A1* T8 1|TB 2 |TB 3|TB 4|TB 5 |TB 6 |TB 7
gﬁifac A2* TB 8 |TB 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* LB 1 |LB 2|{LB 3{LB 4 (LB S |LB 6 |LB 7
Eﬁviie A2 * 1B 8 |tB 9 (LB 10 |LB 11 |LB 12 |LB 13 |LB 14
Channel| B* LB 15 |LB 16 |LB 17 |LB 18 [ LB 19 |LB 20 |LB 21
Box Cc* LB 22 |LB 23 |LB 24 |LB 25 | LB 26 |LB 27 |LB 28
D* LB 29 |LB 30 |LB 31 |LB 32 |LB 33 [LB 34 |LB 35
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Fig. 3.1 Instrumentation in the Pressure Vessel
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Fig. 3.2 Location of Thermocouples in Filler Block
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Peaking Factor ; A = 1.4, B=1.0,C=1.0,D=1.0

Heater rod 0.D. is 12.27 mm.

Add,A55,B44,B55,C44,C55,D44 and DS5 are water rod simulators.
The 0.D. is 15.01 mm.

Fig. 3.4  Core Instrumentations ( cf. Table 3.1 )
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Fig. 3.5 Upper Tie Plate Instrumentations
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