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Literature Review

Hibiki and Ishii summarized findings over many
experimental campaigns that internal recirculation
occurs near pool boiling conditions in large pipe
geometries and bundle geometries

— A key process that affects the 3D flow field is channeling of
voids into a central column

At LINX facility, voiding in adiabatic conditions drove
internal recirculation

At CCTF, radial power differences enhanced internal
recirculation

At PKL facility, internal recirculation homogenized the
axial and radial boron distribution
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Hibiki-Ishii Review

Investigator Fluid system Pipe diameter D (m) Number  Superficial gas Superficial lig-  Mixture volu-  System pres- Bubble injec-
of data velocity (/) (mfs)  uid velocity metric flux (j)  sure P (MPa) tion method
Uje) (mds) (m/s)

Hibiki and Ishii [21,25) Nitrogen—-water  0.0508, L/D = 108 73 0.0320-0.484 0.00-0.596 0.0320-1.02 0.1 No horzontal
section

Hibiki and Ishii [21) Nitrogen—-water 0,102, L/D = 53.9 59 0.0373-0.286 0.0109-0.387 0.0482-0.655 0.1 No horzontal
section

Hibiki and Ishii [22 Nitrogen—-water 0,102, L/D = 53.9 12 0.0349-0.146 0,0389- 0,198  0.,0754-0.336 0.1 Horizontal
section

Hills [7) Air-water 0.150, L/D =70.0 301 0.040-0.62 0.0-0.50 0.040-0.85 0.1 Low flow data

Hills [7) Air-water 0.150, L/D =70.0 93 0.10-3.5 0.0-2.6 0.10-6.1 0.1 High flow data

Hashemi et al. [16] Air-water 0305, L/D =94] 16 0.0100-1.16 0.0-0.060 0.0300-1.22 0.1 No horizontal
section

Hirao et al. [11,12) Steam-walter 0.102, L/D =553 23 N/A N/A 0.720-3.43 01,05, 1.5 Vertical and
L-shapeal pipes

Ohnuki and Akimoto [I8]  Air-water 0480, L/D =42 32 N/A N/A 0.0284-1.01 0.1 Sinter inlet

Ohnuki and Akimoto [I18]  Air-water 0480, L/D =42 7 N/A N/A 0.0114-1.02 0.1 Nozzle inlet
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LINX
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CCTF
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SCTF
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Primarkreislauf Primary Circuit
Reactor Coolant System (PKL)
Information Follows
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A Postulated C PKL Test
Scenario Result

@ Steam

¥ Coolant lig.

» High flow resistance in COL » ECC just compensates for evaporation Realistic power and ECC flow rates:
(partially filled) in core
- very low ECC flow rates = DC completely filled, hot side

» High pressure in upper plenum ) . swell level reaches SG inlet chambers
» Hot side swell levels just covers core

- High pressure in UP effectuates low - Deposit of boron Into SG U-tubes
swell level in core = Small mixing volume in RPV - boron precipitation in core stagnates

- Small mixing volume in RPV ) TR
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Injectlon with CVCS In cross-over leg
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Monitoring Subcritical Margin

* Similar to startup procedures, ex-core nuclear
instrumentation can be used to monitor
subcritical margin.

e Subcritical multiplication monitoring is used

with 1/M plots typically to predict critical rod
position.
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Timing of Downcomer Dilution

Approximate

Time of ECCS DC Reactor St Rt Time to reach Time to reach
Actuation Concentration Power 100 ppm 10 ppm
post-ECCS
seconds ppm %RTP kg/sec days days
1700 1000 1.0 0.74 0.96 10.3
2800 900 1.0 0.74 0.86 9.3
3300 800 1.0 0.74 0.77 8.3
1700 1000 0.5 0.37 1.89 20.6
2800 900 0.5 0.37 1.70 18.5
3300 800 0.5 0.37 1.49 16.5
1700 1000 0.2 0.15 4.70 51.5
2800 900 0.2 0.15 4.19 46.3
3300 800 0.2 0.15 3.68 41.1
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