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ooo,oo00,o000, 000,000,000

gooooooo
oo0oob bobOo0o Oobog 1050

oad

gooo0 oboo 0o bob OO0 0L bobO0O o0 bDOoobo oob oo o
o000 0ob oboob. 0 bobo0o 0o oobooobob oo 0 booob oo
ogoo 0ob OO0 0o 0bh Ob oobobO. 0 oboooo boobobo obo oo
0o oobo,o0b oo 0b OO0 bobo 0o 0D o0ObOOob o0 oob. b oo
OO0 DOO0OO0O0 OO0 3000,200°CcO0 Reynolds OO0 2600000000.0 OOOO
oo oo 0obob b0 Oob bobo oboboob OO o0 bbo obooo.

Abstract

A full-scale hydraulic test facility is being built for the design verification of a fuel assembly. This
paper describes the design of test facility for measurement and control systems based on the loop
operating condition. The facility will conduct the fuel assembly pressure drop, fuel assembly lift-off flow-
rate, and flow-induced rod vibration and wear. The design limit of the facility is up to Reynolds number
of 2.6 X 10°. The measured data could be extrapolated to predict the hydraculic characteristics on the

reactor operating condotion.
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Table 1. Full scale Hydraulic Test Facilities in Oversea

Fuel Vendor Facility Capacity Test Parameters No. of Fuel
Assembly
Westinghouse FACTS 121°C Pressure Drop 1
(USA, 15.5 Bar Uplift
South Carolina) P Vibration
9.5m*°/min
RE = 270,000
Westinghouse VIVER 204°C Pressure Drop 2
(USA, 24.1 Bar Fretting wear
South Carolina) P
226 m*°/min
RE = 500,000
FramatomeSiemens LBV [1] 340 °C Pressure Drop 1
(Germany) 170 bar Uplift
160 kg/s
RE = 700,000
FramatomeSiemens RHTF [2] 148.9°C Pressure Drop 1
(USA, Washington) 13.8 bar
11.4 m®/min
RE = 340,000
NFI KUMATORY 60°C Pressure Drop 1
(Japan) [3] 1Bar Debris Trapping
9m®/min
RE = 148,000

Table 2. Housing and Bundle Flow Area

Parameters Unit Full Scale Fuel Assembly
Rod Array 16 X 16
Housing Width mm 211.8
Fuel Assembly Pitch mm 207.8
Fuel Rod Diameter mm 9.5
Number of Fuel Rod 236
Fuel Rod Pitch mm 12.85
Thimble Diameter mm 23.27
Number of Guide Thimble mm 4
Instrumentation Tube Diameter mm 24.89
Number of Instrumentation Tube mm 1
Housing Flow Area mm? 25,687
Bundle Flow Area mm? 24,009
Hydraulic Diameter mm 12.57




Table 3. Pump Maximum Operating Condition

Pump Type System Coolant Volume RE

Pressure | Temperature | Flow Rate (x10%)
[Bar] [°C] [m?®/minj
Centrifugal 30 200 8.3 43
Table 4. Pressure Loss Test Condition

Test RUN | System Coolant Volume RE

No Pressure | Temperature | Flow Rate (x10%)
[Bar] [°C] [m3/min]

101 5 40 3 3.7

102 5 40 4 4.9

103 5 40 5 6.1

104 5 40 6 7.4

105 5 40 7 8.6

Pressure [ 106 5 40 8 9.8

Drop 107 5 120 3 9.8
108 5 120 4 13.1

109 5 120 5 16.4

110 5 120 6 19.6

111 5 120 7 22.9

112 5 120 8 26.2

201 5 40 6 7.4

202 5 40 6.2 7.6

203 5 40 6.4 7.8

204 5 40 6.6 8.1

205 5 40 6.8 8.3

Lift-off 206 5 40 7.0 8.6

Flow-rate 207 5 40 7.2 8.8

208 5 40 7.4 9.1

209 5 40 7.6 9.3

210 5 40 7.8 9.6

211 5 40 8.0 9.8

212 5 40 8.2 10.0
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Figure 1. Schematic Diagram of Hydraulic Test Loop

Figure 2. Test Section
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