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SUMMARY>

;

This report presents Conductivity Liquid Level Detector (CLLD) cata of .-
the Cylindrical Core Test Facility (CCTF) first main test, Cl-1 (Run 010),

'

i

which was conducted by the Japan Atomic Energy Research Institute (JAERI) *
.

on June 21, 1979. The objective of the test was to study the ef fect of '

pump resistance on reflood behavicr under the initial cenaitions of the

base case.

Data f rom the JAERI supplied instruments is reportea in the Quick Look

j Report on Large Scale Refic a Test-1, CCTF Test Cl-1 (Run 010),
_

Jt|ERI-Memo-8453, August 1979, listed in Reference 1. The CLLD Neasuring

System worked very well with the exception of some of the upper plenum
4

probes which indicated a wet probe during the entire test. The upper

plenum bubble plot is a composite of remaining probes. ,

,

In this test the CLLDs showed that the time f or all assenblies to -

; become wet is 766 s, except the upper plenum and the cowncomer above .

7000 mm which remained cry for the entire test.
.

; The objective of this report is to determine the effectiveness of the

: CLLDs during the reflood phase of a loss-of-Coolant Accident (LOCA) ano to

i show the physical phenomena detected by the CLLDs. The CLLD data in this
report were processed at the Ioaho National Engineering Laboratory (INEL)

,

from analog tapes using the Loss-of-Fluid Test (LOFT) Data Processing,

i System.
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1 lhTRODUC TION

g This report presents Conductivity Liquid Level Detector (CLLD) data of
the tirst main test, Cl-1 (Run 010), of the Japan Atomic Energy Research

., Institute (JAERI) Cylindrical' Core Test Facility (CCTF).

The CCTF is an experimental test f acility designeo to model a
full-height core section and f our primary loops and their components of a

Pressurized Water Reactor (PWR). This f acility is used to provid,
information on fluid behaviors in a pressure vessel which simulates a PWR

reactor vessel and integral system responses during the refill and refloca
phases of a hypothetical loss-of-coolant accident (LOCA) of a PWR. The

contral part of the test f acility is a nonnuclear core with 2000
electrically heated rods arranged in a cylindrical array. The core is
housed in a test vessel which includes a downcomer, lower plenum, and upper,

plenum as well 6s a core region. The core design is based on 8 x 8 roo
assemblies which model typical 15 x 15 f uel assembly PWRs. Vo lumetric

,

scaling is based on core area scaling..

The objectives of the f acility are:.

1. Demonstration of Emergency Core Cooling System (ECCS) behavior
ouring refill and reflood

2. Verification of reflood analysis codes

3. Collection of inf ormation to improve the thermohyarodynamic model
in the analysis cooes.

lhe f irst main test, Cl-1 (Run 010), was successf ully conducted by
JAERI on June 21, 1979. The objective was to stuoy the ef f ect of pump

,

*

resistance on the reflood behavior under the initial conditions of the base
case, as shown in Table 1.-

o

1



Data f rom JAERI are included in Ref erence 1. Only the data f rom the
CLLDs are included in this report. The objective of this report is to

cetermine the effectiveness of the CLLDs during the reflooo phase of a LOCA **

and to show the physical chenomena detected by the CLL0s.
e'
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a

2. TEST FACILITY

e, The CCTF was designed in consiceration of the following objectives:

l. The f acility should provide the capability to reasonably simulate*
,

the flow conditions in the primary system of a PWR during the
refill and reflood phase of a LOCA

2. The downcomer design should provide ECC flew behavior throughout
the test which is reasonably representative of that of the PWR
cowncomer.

A schematic diagram of the CCTF is shown in Figure 1. The main

components of the CCTF are a pressure vessel, three intact loops, a broken
loop, two steam generators, four pump simulators, and an ECCS.,

The reactor vessel contains approximately 2000 electrically heated.

roos simulating the f uel elements. The ECCS consists of an accumulator and.

a Low Pressure Coolant Injection (LPCI) System.

The vertical aimensions and locations of the system components are as
close as possible to the reference Trojan reactor in the U.S. and the Ohi4

reactor in Japan, while the flow areas are scaled down according to the,

cimensions in Table 2.
1

i Further CCTF inf ormation can be found in Reference 1.

i
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3. TEST SPECIFICATIONS

:n preparation for tne test, tne accumulator tank, the LPCI tank, the p

water tank, ano the secondary sides of tne steam generator simulators were
filled with water whicn was purified with ion exchange resin. After all .'
the components and instrunents were inspected for mechanical and electricol
leakages, the instruments were checkea for zero points and sensitivity.

After establisning tne initial conditions of the test, the electric

power for preheating was turned off ano tne lower plenum was filled to a
,

ispecifiec level directly from the water tank. Wnen the water level in the

lower plenum reachea 0.87 m, and other initial conditions of tne test
stabilizeo at an allowable tolerance, electric power was applied to the
neater rods in the core and the data recording was started.

.

When the water level reached the specified height from the bottom of
neated length, tne injection port was changea from the lower plenum to the"

,

three intact cold leg ECC ports. At a specified time after the initiation .

of accumulator (ACC) injection, the valves in ACC line and LPCI circulation
line were closea and the valve in LPCI injection line was opened. These *

actions transferred the ECC injection from ACC injection mode to LPCI
moce. Tne generated steam and the entrained water flowed via broken and
intact loops to the containment tanks.

The measured values of initial test conditions for Test C1-1 (Run 010)
and the base case are given in Table 1.

The sequence of events that occurred during Test Cl-1 is listea in ;

Table 3.
i

Further test information can be found in Reference 1. .

,
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4. LOhDUCllVllY L10VID LEVEL NEASUREFLN1 SYSlth

e, The Conductivity Liquid Level Measurement System (CLLMS) consists of
the CLLD assemblies, the signal condition electronics, and the
interconnecting wiring between them. The system is oocumented in octail in*

,

Ref erence 3.

4.1 Description

A typical CLLD assembly (see Figure 2) consists of a specified number

of aetectors or probes arranged in vertically prescribed intervals. These

detectors or probes are weloed to 1.5875-mm-diameter support wires.

Figure 3 shows a single aetector of a typical CLLD assembly. The

Jr.conel probe tip is centered in an Inconel sleeve with a temperature,

resistant ceramic pressure seal between the two. Impedance is measured

between the probe tip and the grounded sleeve. Up to 17 of these.

indiviaual detectors are combined into a vertical assembly.=

The electrical cables from each of the detectors are concentrically*

placed around the aetectors and spacers are locateo between the oetectors.
,

Stainless steel foil wraps the cables tightly to the outside of the
detectors and spacers to minimize movement or vibration caused by water
flowing around the aetectors. Each detector assembly is completely

surrounded over its entire length by two concentric cylinorical tubes. The

cylindrical tubes are designed to protect the liquid level detector
assembly from excessive side loading due to strong lateral flow of the
coolant and also to serve as a mechanical support for the cetector
assembly. These tubes contain a repetitive pattern of slots aligned over
each other at the positions of the signal electrodes, with aoditional
aligned slots between detectors.,

.

The slots are designed to admit liquid to the electrodes auring a*

*
refill or reflood cycle, and at the same time to prohibit rapid lateral
splashing of the coolant on the electrodes. This prohibition prevents

5
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erroneous liquid level inaications. Operational CLLD assen.blies are of the
f ollowing 1ive basic aesiens: Incore Narrow-Range, Incore Wide-Range,
Lower Plenum, Upper Plenum, and Downcomer. The only essential diff erences 5'

hetween these designs are the spacing of the electroces ann the type of
| splash shield. The three types of splash shields can be distinguished in

.
'

the f ollowing way:

1. The slotted ports in the inner and outer tube face each other.

This design is used where rapia admission of liquid is important
and where f acility and installation constraints prohibit the
application of external splash shields (Core and Lower Plenum).

2. The slotted ports are 90 degrees offset between th. inner ano
outer tube. This cesign is used where moderate, bidirectional
splashing of liquid is expected (Upper Plenum) . '

3. Each slotted port of th_e outer tube is proviaed with a conically *

shaped hoo_d niounted directly over the slotted port. This design *

is usea where severe splashing of liquid is expected (Downcomer).
4

4.2 Prot'e Locations

The vertical elevations of each probe with respect to the upper
surf ace of the vessel lower heaa is shown in Figure 4 There are three
assemblies each in the lower plenum, upper plenum, and downcomer. In the
core there are three assemblies with Wide probe spacing and three
assemblies with narrow probe spacing.

The prot:es are numbered from 1 to 5 f or the lower plenum assemblies
ana f rom 1 to 17 f or the remainder. The numbering is sequential with the
f irst and last probe numbers indicated in Figure 4. |

'

The racial distribution of the CLL0s throughout the pressure vessel is
,

shown in Figure 5. The number associatea with each symbol corresponos to
the assembly number on each plot.

|
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4.3 Principles of Opt rat ion

The presence of water in the test vessel is aetected by measuring the'-

chs.nge in conouctance at the sensor, or conductivity probe. Conductance is
*

measured between the pin and the surrounding grouno plane.*

The concoctivity probe, consisting of the electrical pin ano booy, is
connected by cable to o stainless steel hard cable which splices to sott
shielded cable just outside of the test vessel. The soft cable carries the
probe conductivity measurement to the signal conditioning electronics. The

probe and cable impedance forms one lee of a resistance bridge circuit.
The trioge is excited by a 10-Hz squar e wave whose amplitude can be

adjusted to be 1, 2, 4, 8, or 16 Vcc peak to peak. The brioge differential

is fed into an integrated circuit instrumentation amplifier set for a gain
of unity. The amplifier will track tne dif f erence in brioge voltage as the,

probe conductance changes with the presence and absence of water. To

en6ble it to f ollow small changes in conductance, the brioge amplifier hase

I2an input impeaance of 2 x 10 ohm. There is also a dc 0FFSET ADJ on the*

signal conditioning module which may be used to compensate for any ac
* cerrponent which may be present in the system,

lhe bridge leg resistance of 250,000 ohms corresponds to the mioregion
between wet and ary conductivity probe impedance. The bricge balance
resistor opposite the prebe leg of the bridge is acjustable. This allows

the operator to perf orm some adjustment t. corrpensate f or probe aging, a
phenomenon observed in high-temperature and high-pressure environments,

f;ormally the brioge balance aajustment will be preset to 250,000 ohms.

The signal conoitioning system is shielded and isolated to prevent
noise f rom disturbing the data. Some attenuation to noise above 40 Hz
occurs oue to the combined effects of the input cable capacitance and the,

' brioge impeaance. Any noise greater than an acceptable level of +0.1 V can
be removea by switching in a two-pole active filter network.'

|
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.

The automatic threshold electronics discriminates between v t . and dry
probes. This discrimination process is run during real time ano in no way

,

af fects the pulse amplitude modulated (PAM) train output cata. The
"

'

: automatic threshold electronics samples and averages a selected number
*

(f rom 1 to 10) of the probes' analog signals, and generates a wet-to-ory *

; threshold f or all probes in the electronics crate. The analog signal from
j each probe is comparea to the automatic threshold, and the output is a

logical one for wet when the analog is above the threshold or a logical
'

zero f or dry when the analog signal is below the threshold. ,

!

A separate wet or dry signal is thus generated for each probe. This
j signal provides a close look at the wet or dry status of the probe. This

1

{ information could be used as an automatically determined probe status
'

|
signal and could be rccoroed in place of the PAM signals. However, this is

not done because of the uncertainty involved in automatically setting thej '

| wet or dry threshold. By saving tFe analog data, the wet or ory thresholo '

can be varied af ter the test until the uncertainty is minimized. '
,

.

t

In discriminating between het and dry, the transfer function between;

i

; probe resistance and output voltage shown in Figure 6 is useo. Probe ;

~

j resistance varies depending on the condition at the probe. All water gises
the lowest resistance. Increasing resistance occurs as the fluid state
passes through two-phase, liquid film, ano complete dryout. The
discriminat. ion between wet and dry should be set midway in the two-phase,

f flow region. A typical impedance plot, shown in Figure 7, shows the

] transitions through each of these conditions. By looking at impedance
i plots f rem each probe, the appropriate oiscrimination level can be
; selected. Once this level has been selected, liquid flow distribution,

bubble plots can be constructed which indicate the wet or cry conoition as-
a function of time for all probes in each assembly. A typical bubble plot
is shown in Figure 8, where an "X" indicates a wet condition. '

!
8 4

i

.
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5. DATA PROCESSING

The CLLD data were processed at the INEL from analog tapes using the*

Loss-of-Fluid Data Processing System. The impedance plots for Test Cl-1

are shown in Appendix A. The probe numbers are indicated on the vertical,

axis of the impedance plots.

The bubble plots for each assembly are shown in Appendix B. Table 4

is a list of the inoperable probes. When .he bubble plots are made from
the impedance plots the inoperable probes are ignored. The elevations of

the working probes are noted on each bubble plot. The electronics f or the

Downcomer-2 assembly was disabled; therefore there is no information for

these probes.!

Because of the large number of probe failures in the upper plenum, a
conposite bubble plot was made of the working probes by assuming radial

symnetry of fluid conditions at each level. Table 5 is a list of the
, ,

probes used to construct the upper plenum bubble plot.i

.

.

O
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1 6. TEST RESULTS'

: :

'
|
.

The lower plenum assemblies started becoming wet from the bottom to
,

~ the top from 57 to 66 s. The regions around all three assemblies were

completely wet by 66 s except LP-1 which had a few bubbles arouno it from
,

1

j

! 733 to 750 s. See Figures B-1 to B-33.
}
\ The core wide range assemblies started becoming wet from the bottom by

,

'

The regions around all three assemblies had active two phase flow
j 66 s. The two phase flow was ,

until 700 s when the core was covered with water.
]

] above 2500 m around CWR-1 and CWR-3, and above 2900 m around CWR-2.
i

! CWR-1 became completely wet by 744 s, CWR-2 by 747 s, and CWR-3 by 766 s. i

See Figures B-34 to B-66.

The core narrow range assemblies started becoming wet from the bottomi

CE-1 had active two phase flow along its entire length until
f by 78 s.

There were some bubbles between 665 to 733 s when CNR-1 became665 s.j
CE-2 and CNR-3 had active two phase flow along their

,

j completely wet.
Seeentire lengths until 690 s when they became completely wet.

! .

j Figures B-67 to B-99.
j

f
The region around DC-1 had some two phase flow below 5500 mm and

Except for a
active two phase flow between 5500 and 6800 mm until 750 s.

] few bubbles, DC-1 became completely wet below 6100 mm by 756 s.
The region

;

around DC-3 had some two phase flow below 5100 mm and active two phase flow
i

between 5100 and 7100 mm becoming completely wet by 750 s.
The regions

around both assemblies had steam with a few leaks above 7000 m during the
j

entire test. See Figures B-100 to B-121.

:

The composite upper plenum assembly started to become wet at the
Above that elevation there was steam with some dropsbottom by 570 s. *

No fluid reached the upper plenum level aboveuntil the end of the test.
6700 mm at any time during the test. See Figures B-122 to B-132. ,

' .

4

!

10
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7. CONCLUSIONS

Tne first main test of CCTF-Cl-1 (Run 010) was successfully completea
,

June 21, 1979. Inere was active two phase flow in the core above 3000 noi

with slightly more activity in the region away from the breaks. The.,
oowncomer nad active two phase flow between 5000 and 7000 nm, with steam

above thol elevation, with the lower plenum becoming completely wet at 66 s
ana the aowncomer becoming completely wet at 740 s. All CLLD assemblies,

except tne upper plenum and tne downcomer aDove 7000 mm were completely wet

oy 766 s.

The CLLD System worked very well in detecting tne presence of fluia in
the CCTF under the test conditions of pump resistance.

.
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.

T ABL E 1. INITIAL CONDITIONS FOR TESTS Cl-2 AND Cl-1,

.

Base Case Purr.p Resistance
( Tes t Cl-_2) (les t Cl-1)_

Pow er

lotal (EW) 9.36 9.35
Linear (kW/m) 1.4 1.40
Radial power distribution 1.07:1.0:0.82 1.08:1.0:0.82
Decay type (ANS x 1.2 + Actiniae) 30 s after Scram 30 s after scram

Pressure (kg/cm2 )a

System 2.07 2.07
.

Steam generator secondary 50 50

Terrperature (K)-

.

Downcomer wall 460 461Primary piping wall 391 395
Steam generator secondar.) 536 536

-

Peak clad at ECC initiation 775 779
Peak claa at beginning of reflood 890 887
:ower plenum filled liquid 386 389ECC liquid 312 311

hater Level (m)

Lower plenum 0.86 0.87
Steam generator seconaary 7.3 7.1

injection Rate (m3/hr)

Accumulator 242 264
LPCI 30.9 30.6

o

e

a

t

l

,
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.'

1 ABL E 2. CCTF AND PWR COMP 0hENT DIFENSIONS COMPARED
|

Ccmponent PWR CCTF RATIO

Pressure Vessel

Vessel inside ciameter (mm) 4394 1084

Vessel thickness (mm) 216 90
Core barrel outside diameter (mm) 3874 961

Core barrel inside diameter (mm) 3760 929

Thermal shield outside diameter (mm) 4170
Thermal shield inside ciameter (mm) 4030
Downconier length (n,m) 6066 6066 1/1
Downcomer gap (mm) 114.3 61.5
Downcomer f low area (m ) 4.23 0.197 1/21.44 .

Lower plenum volume (m ) 29.6 1.38 1/21.44
Upper plenum volnme (m ) 43.6 E.04 1/21.44

.

Fuel (Heater Rod) Assen,bly ,

hunber of bunales 193 32

Rcc array 15 x 15 8x8 .

Roo heated length (mm) 3660 3660 1/1
Roo vitch (mm) 14.3 14.3 1/1
Fuel rs a outside oiameter (nim) 10.72 10.7 1/1
Thimble 'ube ciameter (mm) 13.87 13.8 1/1
Instrument tube diameter (mm) 13.87 13.8 1/1
Number of ht ater rods 39372 1824 1/21.58
humber of noi.5icatin 4053 224 1/18.09
Core ilow area (m2)g rods 5.29 0.25 1/21.2
Core i luid volun.' (m3) 17.95 0.813 1/21.2

Primary Loop ;

Hot leg inside diameter (mm) 736.6 155.2 1/4.75
Hct leg flow arec (m2) 0.426 0.019 1/22.54
Hot leg length (mm) 3940 3940 1/1
Purrp suction inside diameter (mm) 787.4 155.2 1/5.07

'Pump suction flow area (nJ) 0.487 0.019 1/25.77
Pump suction length (mm) 7950 7950 1/1 |

*

.

4

22



._ - - .- . ..

l A BL E 3. Cf00h0 LOGY OF EVEN15 FOR TES1 Cl-1 (RUN 010)

.,
__

Event TIME (s)
's

Test Cl-1 initiated 0
(fkater rods power on)
(Data recoroing initiated)

I Accumulator injection initiated 54

Power decay initiated 66
(Beginning of core recovery)

Accumulator injection switched 69.5
from lower plenum to cold leg

Accumulator injection ended and 75
LPCI injection initiated

*

All heater rods quenched 633

Power of f 664,

' * LPCI injection ended 759.5

Test Cl-1 ended 1073'

(Data recording endeo)

T ABLE 4. CCLD INOPERABLE PROBES

Assembly Probes

Core wice range 2 17
3 7

Core narrow range 1 7, 9
2 6, 10, 15, 16, 17
3 16,

'

Downcomer 1 12
2 1 to 17-

P

23
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TALLE 5 UPPER PLENUM C0FPOSITE ASSEMBLY

Prot:c 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

a a
Tr ack 1 f ) ) ) f 2 2 f 2 1 1 1 3 3 1 1

.

a. Failed.
.

O

O

|'

I*

.

9
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Figure B-44. Core wide range 1 (1000 to 1096 s).
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Figure B-45. Core wide range 2 (0 to 100 s).
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Figure B-46. Core wide range 2 (100 to 200 s).
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Figure B-47. Core wide range 2 (200 to 300 s).
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Figure B-48. Core wide range 2 (300 to 400 s).
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Figure B-49. Core wide range 2 (400 to 500 s).
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*..t. 4.5 C.J.i

121:1;
[1?*$ *,le.c =
487.4 *
4t2.7 *
437.5 *
413.2 *

X X XX X X XLibit 38E.4 *
X X X X XXXX(CM) 363.6 *

314.1 * X X XXX XX XX X XXXXX
XXXXXXXXXXXXXXXXXXXXXXX.XXXXXXX285.4 *

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX264.6 *
235.4 * XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXe215.1 *

ee.........e.........e.... ...e...... .e.........e ....e .. .e. .....e ......e... ..

0.0 1C.C 20.0 3C.0 4C.C *C.0 60.0 70 0 E0.0 90.0 100.019C.3 *

TIME (SECChD5)

Figure B-56. Core wide range 3 (0 to 100 s).

ro
U3

* Lt L:L CbR.3
+ ,

3

'

567.7 *
561.7 *
$3e.4 *
ill:2;
462.7 *
437.9 * X

X

413.2 ** X X XX X

XX X X X X X XXX X XX X XX XXX XXX XXXX XXXX XXX XX XXXX X366.4LEVEL

XX XXXXX XXXXXXXXXXXXI) X XXXXXXXXXXXXXXX XXX XXXXXX XXXXXXXXXXXXXXX XXXXXX
(CM) 362.6 *

X XXX XX X X
XXXXXXXXXXXXXXXXXXXXXXXX)a3XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX}14.1 * X )XXX XXXXXXXXXXXXXXX** X)XXAc69.4

*XXXJXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXhXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX264 6 *XXXXX))X XXXXXXXXXXXX

19 0. 3 * X.X .X.X.X.X.X.X.X.X X .X.X .X .X.X X .X.X.X X X X X 1 X X X .X.X ))X.X.X.X X.X.X.X.X X.X.).X.X .K ) } ) 3 } 3 X X X X X .X X.X X.X X X X X X.X X.X X X X.X X.X.X X X X X X.X.X X X X.X.X X X .X.X.X.X.X .X.X .X.X X
234.4
'15.1 * XX X)XX XXXX XXXX)XXXXXXXXXX XX X XX XXXX)XXJXXXXX

e . o e... . . e ._ - . e.. . e. ... .e e
X. X .X .a.1.p p

100 0 110.0 120.C 130.0 140.0 150.0 160.0 170.0 1t0.0 19C.0 200.0
eo e . e.. ...

TIME (SECONDS)

Figure B-57. Core wide range 3 (100 to 200 s).
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* U- (!* u.i-2

|

t e 7. 7 *
te l. 7 *
13t.% *
f12.2 *
467.4 *
462.7 *
437.9 * X X41 3. 2 * ) X X X

X X XX X
LEVEL $ *

{6e.463.6 * 3) 2 3 3 3R R I X XXX FXX33XI XXX X XX X XX XXXX X XX XXXX XX X
(CM)

14.1 ** 3 1813) A3331 3XXXXXXX XXXXX X X XXXX X XX XXXXXX XXX X XX XXXXX X X X XXXX XX XXX XXXX
3XXX)X3xXz1xX3XxXXXXXXXXXXXXXXX XXXX3 53133n33X33 1 XXXIX XXXX X3n3X1X3XXXkXAh3)3NX XXXXXXXX2t9.4 *zXa3:13

*13333)))33333373XXX3X3NXXIXXXXX33XXXXXX3333333333XXXXX)XXXXXXXXXXXXXXXXXXXXXX333XXXXXXX 3XXXXXXXXXX264.6
*11133h7A13AX33)hnXXRX)3XXXXXXXXXXXXXXXX37333XXXXXX)3XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX{34.5 * X X A 3 3 X 3 313 X 3 3 X AX X1X X X X XXX XX X X XX XX X XXXXX)3333 3 3 3 3XX3F A XX3 h1XXXXXXXXXXXXX XXX XXX XXXXXXX3XX XXX XX3XXX XX X XX411.1
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200.0 Ilc.C 220.0 230.0 240.C 2*L.0 260.0 270.0 260 0 290 0 300.0

TIPE ISECChDSI

Figure B-58. Core wide range 3 (200 to 300 s).

ro
sus tic r.e-3g;e

iti:1:
$3t.4 *
$14 2 *
467.4 *
462.7 *
437.9 *
413.2 * X X X a x XI 33 s>x3 xX X X XXXx X XXXXXX zXX XXXXXXXX3xX:3XXXX X

LEVEL 3ee.4 * * X zy X ) XX X XX X X > XX XX X X X X X X X X X X X XX XX

(CMI 363.6 *X 3) XX XX32X X X X X X A33 XXX X XX XX X XX X 3 3XX X X
XXX 31 XXX XX X XXXXX XXXXX XX XXX X XXXXXXX XX314.1 *XXX 733 333XX3 X XX XXX X XXXXXXXX)

)M33333)7 XX34XX XXXXXXXXX3XXX XXXXXXXXX XXX XXXX XXXXXXXXX XX189.4 *XX17373 333X3) XX 3XXnXXX XXX3XXXX XXX
* X3)2) 2373X33 3X XXXXXX3)XX3X XXXXXXXX X3X) 3)2))AXXXXXXXXXXX XXXX1XXXXXXXXXX33XXXXXXXXXXXXXXXXXX XX264.6
*X31133333)XXXXXFXXXXXXXXXXXX3XXX3XXXXXXXX1313X)3XXXXXXXXXXXXXXXXXXXXAXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX23 .9

1 *XXXX))XXX3XXXXXXXXXXXXXXX3XXXXXXXXXXXXXXXXX3XXXXkXXXXXXXXXXXXXXXXXXXXXXXXXXhXXXXXXXXXXXXXXXXXXXXXXXXX21
. 3 * a.X .X 113 3 3.X.X X .31.31X .X.X.X.X X.X.X.X.X X.X X X.X X.X.X.X.X.X.X.X.X.X X.3 3 3 3.X ) 3 3 3 3..X X X.X.X.X X.X X.X X.X.3.X.X X.X.X.X X X X X.3.X.X.X X.X X X X X X.X X.X.X.X .X.X.X X.X X.X.X h X X.19 .... . . . . . .. ..

. . .. . .. ... ... . . . . . ..

3CC.C 310.C 320 0 330 0 340.0 350.0 360.0 370.0 360.C 390.0 400.0

TIPE (SECCh0SI

Figure B-59. Core wide range 3 (300 to 400 s).
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elk s1L Lkt-3-

it7.7 *

161.7 *
tit.S *
1A1.2 *
4t7.4 *
462.7 *
437.4 * X X X X 3 X X X X X X X X X XX XX

413.2 * XX X3 33X 33XX3X XX X XXXXXX XXX XX X 3 X XXXX X XX XXX3X X XXXXX X XX XX XXX X
LinfL 360.4 * XXXX 33 X X 3XXX XXX X XXXX XXX XXX * X NX X XX XXXX XX X XX X XXX XXX X XXXX

(CM) 3o3 6 * X X ))) ) X33 XX X X XX X X XXXXX XX X X XX X X XX XXX X X XX yu XXXXX XXX

314.1 *XX XX33XXXXXX XX XXXX XX XXX XXXXXX X XX XXXX XX XX X X XXXXXX X XXXXXX XX XX XX XXX

Z84.4 *X)33 XX XX X X3 XXX3 XXX X XXX XX X XX X 3XXXXX3XXXX3XXXXXXXXXXXXXXXXX XXX3X ZXXXXXXXXXXXXXXXXXXXXXXXX XXX
833XXFXX31X7X333)X)3FI) XX XX XXXXXXXX3 XXXX XX XXXX 3 X3 3 3XX33 3 XXXX XXXXXXXX3XXXX XX3XXX EXXFXIXXXX X X{b4.t

439.4 *XX23X)))3333)3XXXXXXX3X3XXXXX3XXXXXXXXXXXXXXXX3XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX3XXXXXXXXXXXXXXXXXXXXX
215.1 *XXX33XXXXXXX333XXXXXXXXXXXXX3XXXXXXXXXX3XXXXXXXXXX3XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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4CJ.0 410.C 420.0 430 0 440.C 45C.0 460.0 470.0 460.0 490.0 500.0

TIPE (SECChDS)

Figure B-60. Core wide range 3 (400 to 500 s).
.

N

[$ 6.e C10 Cmk-3

$f7.7 * X XX X X X X XX X XX XX XXXX X X*

X XX$ t 1. 7 *
$36.4 * ) X X X X 3 X X X X

11 .2 * X X X X XX
4s 4 * 3 3 X X X X X X X

46 .7 *
437.4 * X X X X X X X X FX X X X X XX X X X XX X
4 2* X X33X XX XX XX XXX X X3XX X XXXXX XX XX XX X XX X XX XXXXXXXX X XXXXX XXX yXX X X XXXXX

LEVEL 3 4 *XXX )X XX XX X3 X X XXXX XXXX XX XXX FXXXX XXXX X X XXXXX X XX X XXX XXXXXX XX XXXXXX XX XXXXXXX
(CM) 3 6 *X X3) ) 3 XX X X XXXXXXX XX XXXXX) 3X3 X X X XXXXXX X XXX XX XX XXXX3 XXXXX X

314.1 *X X 3 )XXX I)))X XX) X XX XX X XXXX X XXXX3X) )3 23XXX XXXXXXX XXXX X XXXXX XX XX XXXXX XXX XXXX X
26%.4 *K3XXXXX XXXXX3 XXXXXX X XX X X X XXX X X XXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXX XXXXXXXXX 3XXXXXIX XXXXXXX
264.0 *X)X))XXXXX XX XXXX X XXXXXXXXXXXXXXXXXXX3XXX333 33XXXXX XXXXXX XXXX X XXXXXX XX XXXXXXX XXXX X
211.1 ***X)))))XX33)))23XXXXXXX3XXXXXXXXXXXXXXX3233333333)g7FXXXXXXXXXXXXXXXXXXXXXXXX3XXXXXXXXXXXXXXXXXXXXXX234.5 *XXX))XXXX3X33XX)XXXXXXXXX3XXXXXXXXXXXXIXXXXXFXXXFF3a33XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX '

e ........__3 3 3 3 X 3 X X X X.X X X X X X X X X X.X X X X X X X X X 3 X X X X.X.X X X X X .X X X X X.X 3 X X X.X X X X X 3 X X X X X X X X.X X X X X X X X X X X X X 3 X X.X X 3 X X X X X X XX*XXX)X))XX319C.3
......... .. . ......... .__ . . .. .__. .. ........ . .. .._.... .........e

5C0.0 SlC.C 520 0 530.0 540.C 550.0 560.0 570.0 560.0 590.0 600.0

TIME thECChD$3

Figure B-61. Core wide range 3 (500 to 600 s).
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*CV LIL C.3-3

567.7 R) Ex)x x x3 3 xx) x xx3x xxxx 3 >>xx) x): xxxx1 x xx xx x xxxxxxx33xxx3xxx xxxx3x):3xxxx3x3x
101.7 * 3) xx 3x x x) ) xx x x)x x 3x xx)) x xxxxx3xx3xz3xxxxxxxxxx
$3t.4 * xx x x xx x x xxx
$12.2 * x xx x x xx ) > Xz x xx x x x3Xxxx xxx x xxxxxxXXxxxxxxxx xxx
467 4 * x x x x x x x 3x x x x xxx x xxxxx xx xxx xxxx x 3x3x33xxxxxxxx
462.7 * x x 3xx x3x' xxxx3xxx3xxxx
437.9 * )> z xx x x 3x x x x x xxx x xx xxx xxxx xxxxxxx3xxxxxxxxxxxxx
413.2 *** >>3 xxxxx xx xxx3x xxxxx xxx x xxxxxx x)33 )Xxxxxxx xxxx xx xxxxxxxxxxxx3xxxxxxxxxx3xNXxxxxxxx

LEVEL 366.4 4xx xxxxx)mx)>)x xxx xxxxxxx xxxxxxxx xXxxx x xxx xxxx x xxx xxxxxxxxxxxxxxxx3xxxxxxxXxxxxxxxxxInxx
cen 363.e *> az a xxzx x xx xx x x xxxx xxx xxxxx xx xxxxx xxxx xxxx xxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxx

314.1 *> xx x x x xx3x xxxxx xxxxx xxxxxxxxx xx 3xxz33333xxxx xx xxxx xxxxxxxxx3xxxx)Rxxxxxxxxxxx3xxxxxxxx269.4 *xxxx ) 3xxxxx33xxxxxxxxxxx xxxxxxxxxxxxxx)x3: 333xxxxxxxxxxxxx xxxxxxxxxxxxxxx3xxxxxxx3xxxx3xxxxxxxx
264.t *x z)>> x3x3xxxxx xxxxxx xxxxxx xx xx3x xx 3Xx 23xxxxxxxxxaxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
235.5 *xxx)axx>xna))xxxxxxxxxxxxxxxxxxxxxxxxxxxxx3xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxx
215 1 *xxxxx)xx3:33x3 xxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxx3x):3xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

19 0. 3 * 3 x x x )) a_) x 3 3..x.x x ) x x 3 x x x x x x 7.xx x ) a n 3 ) m a x x x x X x.3 7 3 ) x )) 3 3 3.3 3 3 x x xx x 3.x x x x x x 3 x x x x..x x x x x x x x x.x x x x x x x x x x x x x x x x x x x x.x... _ __ _______.__ .___........_. ........ . ____ ______... ..______ _______.....__...__
6C0.0 610.C 620.0 630.0 640.0 65C.0 660.0 670.0 600.0 69C.0 700.0

TIPE (SECChDSI

Figure B-62. Core wide range 3 (600 to 700 s).
m
N
C) :u (10 t ws-3

se7.7 .xxxxx>>>>>xxxx>>>xxxxxxxxxxxxxxxx3xxxx3xxz >>>>xx>>xxxxxxxxxxxxxxx3xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
3e 7 .xxxxxxxix :: xxxx,xxxx3xxxxxxxxxxxxxxxxxxxxx x>zzzzzxxxxxxxxxxxxzsxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx1 .

! 9 x,xxx> >>>, xxx xxxxxxx xxxxxxxxxxxx xxx xxx>>> xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxx>xxxxxxxxxxxxx

51$2 .xx>>xxxxxxxx>>xxxxxxxxxxxxxxxxxxxxxxxxx3xxxxxaxaslxxxxx3xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxaxxxxxxxxxxxxx
46r.7

xaxsa>>>izzi>xa>xxxax>xxxxxxxxxx3xxazzman>>>>>) x azzzxxxxxxxxxxzxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx4e 4
3 xxa>>>xxxxx xx x>xxxxxxxxxx xxx xxxxxxx : 3 azzzzxxxxxxxxxxxxxxxxxxxxxxxxzxxxxxxxxxxxxxxxxxxxxxxxx

4l7.9s 3.2 .exxxxxxxxxxxxxxxxxxxxxxxxxxxxxxaxxxxxxxxxxxx3xxx3nxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx>xxxxa>xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx3rizzmaxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Figure B-63. Core wide range 3 (700 to 800 s).
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Figure B-64. Core wide range 3 (800 to 900 s).
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Figure B-65. Core wide range 3 (900 to 1000 s).
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Figure B_66. Core wide range 3 (1000 to 1096 s).
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Figure B-67. Core narrow range 1 (0 to 100 s).
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Figure B-68. Core narrow range 1 (100 to 200 s).
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Figure B-69. Core narrow range 1 (200 to 300 s).
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Figure B-88. Core narrow range 2 (1000 to 1096 s).
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32s.( * X
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e..........e_....__..e.....____e_........ ............. .... ...... .e. ___ . ........ . .XXX
XXXXXXXXXXY XXXX XX

.e
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Figure B-89. Core narrow range 3 (0 to 100 s).
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Figure B-90. Core narrow range 3 (100 to 200 s).
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3 0 3 . 5 .* .R X X ) X X XX XX X 3 3 X XXX X XX 3 X.....____.______...._________...____....X_______..._____X_X___.XXX...______.___X _3XX_ ____3. _X X X _X__ __ _.X.X ...X X.X .X X X

X X X
_ _ _ _ ..

)
2cc.c alc.c 220.c 230.c 24c.C 2sc.0 26c.o 270.0 2e0.0 290.0 300.0

TIME (SECChD58

Figure B-91. Core narrow range 3 (200 to 300 s).

+ - a * *.. , ,
,,

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



Oo e
e MMMMMMMMMMmeoMMMMM M MMoo M M M MM M 0WMMMMMMMM4o M $ unMM M M MMa4 MM Mm MM MMM$M MM f MMMM MMMMM|MM M M MMM M $ M M MMMMMM9g M M MM MMM $ M M M MMM MM$M MM M $e MM M MMmMMMMM$

M MMMM M MM | M Ma M MMMMMMM 80MM M 4o M M MMMm MMM$ emM MM MMMMm) e MM M MM M Mm eQ
M M M MM4 Q M MM %M M M M MM 5 CPg
MM MMMM MMg& M A WMMM|tM MMM M M M M g et m M M mmM mM0MmMM $ M MMMM$M MMMmMMMM M MW MM MM sM M MM MM m MMM MmMe

M M MMM MM MMMMMM |M MM MMM $ M MMMMM MM3o
M MM go

M M MMMMM M 6eM MMMMg e
M M MMMM eo gM MMMMMMMMMMoo am M M MMMmm $ d)MMMM Ma M M M es M MMMM1e

mM MMm MM ct
m M MM MMMMMeM M M mMM M MMMMMMIM MMM MMMMMM

M 3 m M M M 3

M M MMMM4MMMMMM$ a M x MMt
M MMMMMMMMMM g M M MM MMMM IOMMMM MM so MMMMMMMMMi eM *M MMM MMMMMMM| e
M MMM MM eo M M MM Meo* ^

^ M MmM M M $MM MM MMMMM $ Po
MMMMMMem M M MMMMM M se M

M Mm M MMM MMe
M MMMMMMI

M M MMMMMM| o M M MMM MMM8 O
M Mm Ma e O

M M MMMMM a o MmMMM M e mMM i y MMMMMmMMMM4
M M M MMM M i " " "80MMM M MMeo O ""M M"M M MM e e 0

M #MMMMM M i e M MMM MM MMoo
M M MM eo

MMM MM 4 42 4 M M MMM $&
M MM MM n et O M MmMMMMMMM se O

M MMM m 4 O m M M MM 4 O
MMMMMM m a M MM MMMMant 4

M mMMMMMMMMA8 v
MMM M m MMM v

Ma M M MM $ =
Mx M MMMM = MMMMMMM mMMMMi ett M,

M M MM M be y a M + MMMSO caM M mm O a
4 M mMmMM mM4e 4 @4xMmMManae z O mMmmM mnev umMM Ma eu y G

4 M mM ma s et u CD M MMM MM M s et u
A Mm M MmM e ce w C a MMMManM MmmaMaes w C,

m M M | Vs @ mM Mm M m $ We @
LL maman m M e -4 MM m M m a w

M MMA 8 M M M M M$
mammat w 3Ma MM e W 3 * ***^^8 A OM MM MMMMMI E O "ma Mm Ma manneo m gM M mmmeo w g

M M8 e p= m M MMM mMMMMeo e= b
e bM Mxx Moo n Mm M MMoo 9@ m M m M M mm8eM M M M M 4e

M M MM M tm C MMMMMMt* C
M $ M MMMMMM$

MM mma4 e a M M MmmM g 0
mmMM Mn MM a L M M M M MMMe L

M M MMMMI oM MM MMMM mMI o MM MMMe y
M MMM M t y

M MMM M MMM M Meo
M M MMto M M eeMMMax 8 e

M Meo xmMmm MmMMMMeo *
* MMM m MMMMM$MM M m MM S Fs M

MMMMMMM l es N m MMMA Ma et
M m M MMM t G MM MMMM m MM4 G

MM MM8 i MM MMM8 S

M g cc M M M mMMMMMe CD

M M M M MMi M M M M0
M MMMMMMt g M Mm M MMMme o

M M Ma M MMMMM40 gM M M MM to y M MM ee 7i MM MMMM9 e 3 M MM MMmeoMM M MMMeo M M MMASN
Mn Am 4 MMM i s4 ""

m MMMMtm n MMMMM4MM 14'"

a M AmMMMM$ 1 M MMMMM| b
M MM AMMMMpmM MM4MM MMf M MM MmmI

M MM$
x a MM e a aman Ma a

M MMA MMMM MMM8 M M M M M MM MM$
0 M $W 9 AM mA Ma MAA$Q

m MM $ e
d. MMM m ) e A.

A mMMMou A 4 m Mmm MMmmeo
a mMMMMM4e4 'J A M mA M Mm $ .4e.

MMMAMMMMMMMM$#w
MM M M M $M

M ma A4 M I
s A a MMMA8 ,

s AmM M 8 4 m a mMMMM=I
| m a x e s M xMMMan Mag

M4 MMMM 4 m M M numa $.
|

* xx M4 e . M M n=Maag

, M = MM to J 4 M M M ee M M M xM a rs
s MMMMmMMmee

O & M M MMS e a
MMMMm M M M e n)MMMM eo D Deeee##e#4eeee4*Jeeoeeeeeeeeeeeeeeo #M

*J J As J >Jbw 43 e sp*O.n# e tmuets t

eN eset e'e.J4enMO he tMW Det
sD eeeeeeeeeeeeeeee**ee eee eeeeeeee

P"+4f 4AW9e4P% e t W e2 GNMe t Pa * geg g & ggJneq@teg es wytygogg g

# M'WeV) @w3P*P= ed)W me1Na40 MNet M.DP*P*C od mmN 40 |

4 4 4 4 eMeempgFbegeenmmesemsg g 4 4 ggene)ct.gmmptm.gmping |

,,,a me
e.f **

.e: M e:J E
20DU spwead w
me=0

235

. - _ _ _ _ _ - - . _



.s. . Lte-3
e

ni?.c * * ))*) > >> ** ts > > ))sh 3) > 13 >> > A ) 31 >A3X anR)XF XXX X y X XX )XX 33X 3333

a21.C * s ) >> ) 3 s ) )> 3 A > s 1 5 3 X XX

412.t * * 3 ) X ) > > >> > 3 X 5 5 X1 53 3 X2

'C'.i * A A A 3xx y X yX X XX > 3 ** XX X 31 AX XX a XX X X XIX X XXX

|Ct.3 = s ) xx 3 X x x> X) 13 ) ) )) 3 3 3 X )) X F 3 3FX NF > 77) 3 3
*1))31 55) )s x 3 s)> > 2 3 5) 1 3 X ) 1 33 3 5 X x1.tt.

374.c *A > )) 3 sa X k ) XXXh3xXX3 X z 3)s A ax xx a x1X XXX 3 X) 3 3 2 X3 X X

371.t *A) 3 3) DX) X x3) x XX X ANA ) 33 XX la X X 3 X33 3 33 3 XXX X XX
3e3.3 +3xx) *n XIy 33)>3XXXy>xXx 333X1*nzy 3)axxx) 3 3x)xXxXXxX X33xXh zXXXXI y X3x xyX3x X A XXa 3 FM

L}ght91 35!.C *IXB > )) 3 '31) ) ) At & 3 X)))X )) Da ) X33XA AXA X X X X 3 AX 3) XX 3 FAX X 3
24t.t *AAR ) 171))) )33)X) )X13313 XXX) X 3) ) 33)X)333311)X X) A XX)3Xhn 3 XIX) R X"XX XX33)FXX11 3

53t.' 3))R)X) ))) ))MBA) XX) * X A33 133) 1 733 >A33AA3AX AXXXX Xh)3A XXX J 33XXX X X X XXXXXX
33C.3 '*32A))3 ))) aAN*))a > *)XA X XxxxaX XXX X > 31 )))) ) A 3X AAXX X JIX3 XABX XXXXX X3) X N 11

>

320.L *)Ak A)3)) XX 3)PAA) 13X3 3 3X X)X 3 3) ))33 AXP 3 XXXX AX 13 ) R 3 33 XX X X 33X)3 3 X 33 XX
313.t *17 3))))))3))3)))yznan)sXXXx))2 3 InX133) >337) 13))))AXX)prA3X1xX3333X X3AA X) XX33XXX XX X XXXXXXX3
30* ! *X3)))ap)A 3 m)))))3) ) XXXX)y 3 ) 333 ) FX) 3 311 A X .* 3 A XXXX XX 3XF 3 A 3333 3XX X RA

s.--.......e... -e.......e.........e.--------.--......e-........e--...e.......e.--.--...e
200.J 11C.C 523.0 530.0 54C.C 55C.G 560.0 570.0 Sto.O 590.0 600.0

13tf (SECCkDil

Figure B-94. Core narrow range 3 (500 to 600 s).
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Figure B-95. Core narrow range 3 (600 to 700 s).
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Figure B-96. Core narrow range 3 (700 to 800 s).
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Figure B-97. Core narrow range 3 (800 to 900 s).
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Figure B-98. Core narrow range 3 (900 to 1000 s).
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Figura B-99. Core narrow range 3 (1000 to 1096 s).
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Figure B-100. Downcomer 1 (0 to 100 s).
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Figure B-101. Downcomer 1 (100 to 200 s).
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Figure B-102. Downcomer 1 (200 to 300 s).
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Figure B-103. Downcomer 1 (300 to 400 s).
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Figure B-104. Downcomer 1 (400 to 500 s).
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Figure B-110. Downcomer 1 (1000 to 1096 s).
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Figure B-ll2. Downcomer 3 (100 to 200 s).
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Figure B-113. Downcomer 3 (200 to 300 s).
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Figure B-ll4. Downcomer 3 (300 to 400 s).
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Figure B-115. Downcomer 3 (400 to 500 s).
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Figure B 116. Downcomer 3 (500 to 600 s).ro
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Figure B-ll7. Downcomer 3 (600 to 700 s).
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Figure B-118. Downcomer 3 (700 to 800 s).na
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Figure B-119. Downcomer 3 (800 to 900 s).
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Figure B-120. Downcomer 3 (900 to 1000 s).-
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; Figure B-121. Downcomer 3 (1000 to 1096 s).
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LEtal h 9''s .EL e
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eo.- .......... .... .... ... .........e.........e.. - ..o ..........-e.......e...-e.
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TIPE (SECCh05)

Figure B-122. Upper clenum composite (0 to 100 s).

N

$ RLN CIC (F CCrPOSITE

857.c *
627.5 *
613.g **196.4
766.5 *

la'4:l4*LEVEL 70 .0 *
(CMI 49*.2 *

679 3 *
664.5 *
649.6 *
e34.7 *
619.5 *

.....- -...... e.---...-..~.e...........-.-.- ....-.-e .......... ....
100.0 110.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0 190.0 200.0

TIME (SECCNDS)

Figure B-123. Upper plenum composite (100 to 200 s).
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LEVEL 7
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TIME E5ECCMOS)

Figure 8-124. Upper plenum composite (200 to 300 s).
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$ Rbb C1c UP CCPPOSITE

til:t:
A.3.0*8

766.; e.
* |s

111:4: |

'fl!! 18!:1: |
679.3 *
e64.! *
649.6 *
634.1 o
619.9 *

*e.- e. - .e.._ ...o .. - e.-...... _ e - ..o......- o___....o ... ..e
300.C 310.C 320.0 330.0 340.0 350.0 360 0 370.0 380.0 390 0 400.0

TIME ISECCMDS)

Figure B-125. Upper plenum composite (300 to 400 s).
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RUN C10 LF CCPPOSITE

85 7.6 *
627.5 *
213.0 *
196.2 *
166.* *
7S3.6 *
723.5 *

LEVEL 705.C *
(CM) 694.2 *

679.3 *
464.S *
649.6 *

!!4:3:
e......._......._ .e. - ...............e_........ .... __e___ _.. _. ..............*

400.0 410.0 420.0 430.0 440.C 45C.0 460.0 470 0 460.0 490.0 5C0.0

TIME ISECCNDSI

Figure B-126. Upper plenum composite (400 to 500 s).
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$ RUh ClO LF CCPPCSITE

657.c *
827.9 *
213.0 *
196 *

76. 2.3*
7d 3. 6

*
a., .

'f m 18t:1 ~
679.3 *
664.s e

tit:1:
... MX X XX XXXXXXXXXXXXXXXXXXXX619.9 *

.. . . ...............ee. _.........__e.....e.......e-..
500.0 53C.C 520.C 530.0 540.C 550.0 560.0 570.0 580.0 $90.0 600.0

TIME (SEC0h03)

Figure B-127. Upper plenum composite (500 to 600 s).
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elk LIC LF CCPPCSITE

e57.e *
e27.5 .
613.0 e
756.2 *
766.! *
753.t *
72 3.5 *

LEVEL 705.0 *
(CN) t94.2 *

679.3 *
e64.5 * X(45.e o X X6J4.7 * X X X XX
c19.9 eXX

* XXXX XX
. .._...XXXXXXXXXX.X XXXX XXX XXX XXX.........X X X X X X X X X X .X X X.X X.X X X......... .. . ....e........XXXXXXXXXXXe _X X _ X X X X.X.X X X.X X X.X...X X. .X X .X......... . .. _ _ . ......e600 0 616.C 620.0 630.0 640.C 450.0 660.0 (70.0 680.0 cv0 0 700.0

TIME (SECCh05)

Figure B-128. Upper plenum composite (600 to 700 s).

N,u
W RL> C10 LF CCPPCSITE

E57.4 *
627.5 *
E13.0 *
796.2 *
766.5 *
753.e *
723.5 *

LEVEL 709.0 *
(CMI 694.2 *

679.g **664.,
e49.6 *
634.7 * X
619.9 * XX XXXXXX XXXXXXXXXXX X XXX

e...._ - ............._.......................... ........ ..XXXXX..XXXXXXXXXXX XXXXXXt.XXXXXXXXXXX... ......... _............... .
700.0 710.C 720.0 730.C 74C.0 7'C.0 760 0 770.0 780.0 790.0 800.0

TIME (SECChDSI

Figure B-129. Upper plenum composite (700 to 800 s).
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&l' ~ *
e.:.; *
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(LVEL 70s.t .
(Cml e9 ...

t?%.3 *
t t ', . 5
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ECO.0 610.0 e20.C 630.0 640.0 650.0 860.0 670.0 etc.0 Por.c 4;c.;

TIPE (SECCacil

Figure B-130. Upper plenum composite (800 to 900 s).
N

$ Ruh CIE UP CCPPOSITE

m

057.6 *
t27.5 *
e13.C *
79t.2 *
76E.5 *
753.t *
723.9 *

LEVEL 709.0 *
(CMI 694.2 *

679.3 *
e64.5 *
649.6 * *

634.7 *
......e..... ..e_.........XXXXXXXXXXX.XX X XXX

619. 9 * X X X X X X X X X X X..X X.X.X X X X X.X.X X X X.X X X.X X.X X X.X X X.X.X X X.X X.X X.X.X.X.X.X X X X X X X X X X X.X.X.X X.X.X X X X X X X X X X X... _ . e. .. .. . .. -- . .........e...._.... . ....

900.0 910.C 920.0 930.0 940.0 950.0 960.0 970.0 960.0 990.0 1000.0

11RE (SECChD51

Figure B-131. Upper plenum composite (900 to 1000 s).
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Figure B-132. Upper plenum composite (1000 to 1096 s). '
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