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ABSTRACT

92/ 7)), Research Reactor( 1782

A primary cooling system pump circulates the coolant from the reactor core to the heat exchanger in order to remove the

heat generated from the reactor core continuously. A centrifugal pump with the non-dimensional specific speed of 0.59[-] and

specific diameter of 4.95[-] is designed in consideration of the flow band design and the pressure drop of the primary cooling

system, the NPSH margin, and the coastdown flow rate. Acceptable uncertainties of the total pressure drop of the primary

cooling system are determined to be +7% from the best estimated design point based on pump performance test results. The

NPSH margin of 2.0 is ensured to operate the primary cooling system pump without the cavitation. After the primary cooling

system pump stop, the core decay heat is removed by the pump coastdown flow induced by the inertia force of the flywheel

installed between the pump casing and the motor. The flywheel is designed to provide the rotating kinetic energy of 162 klJ.

The pump hydraulic efficiency model is suggested to predict the coastdown flow rate. The pump coastdown flow rate is

maintained for more than 85sec.
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S-2hH A (Flow cross— sectlon) m’]

BHP  Al%53¥(Brake horse power), [

H el Adj(Absolute) e, [m/s]

e A7, [m]

e J=Rr] Fukee, [He

ol YT oA, (o
FE7MEE, 9.81 [m/s7]

¥4 (Head), [

s T B £,
I EH E (Moment of inertia), [kgm’]

AHEAA G (Pressure loss coefficient), [—]
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ZE23}1Z0](Flow passage length), [m]
S (Mass flow rate), [kg/s]
S| M4, [rpm]

= 3N T N g > e
Jo
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r Zel(Total pressure), [Pal

Py ;ﬂ%ﬂ (Pole) (-]

P, 271 (Vapor pressure), [Pal

S )| 71HE(Slip rate), [%]

t Az, [s]

w FEAG dHy o Ad(Relative)S =, [m/s]

WHP 4% (Water horse power), [W]

At A7V 7YA(time step), [s]

d2|AEX}

a 3|74 21714 % (Angular acceleration), [rad/s’]
=g 88, [-]
=7}51A14>(Dynamic depression coefficient), [—]
9 = (Density), [kg/m’]

w 3| AA| Z+&%(Angular velocity), [rad/s]
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Fig. 1 Schematic diagram of an open—pool research reactor
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Fig. 2 Schematic diagram of the primary cooling system pump
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Table 1 Conceptual Design of the primary cooling system pump

Specific speed [-] | Specific diameter [-] | NPSHr| Pump Type
0.59 495 1.9 Centrifugal
0.89 3.55 33 Centrifugal
1.78 2.26 82 Mixed
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Fig. 6 NPSHr with the diameter of the pump inlet
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Table 2 Instrument list and accuracy

Instrument Accuracy Maker ARESS;;Z(;

Flow rate + 0.28% ABB + 1.5%

Differential Pressure + 0.2% ABB + 1.0%
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Speed meter + 0.1% TESTO + 0.3%
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Table 3. Fluctuation of parameters

Discharge
Head

Suction

Head Power

Measurement Flow rate

Acceptable range | + 2.0% + 2.0% +20% | =2.0%

Results = 0.1% + 0.1% +£02% | £02%

Table 4, Pump mechanical conditions

Instrument Acceptable value Results

Pump vibration < 3.0 mm/s 1.4 mm/s

Flywheel vibration < 3.0 mm/s 0.4 mm/s

Motor vibration < 3.0 mm/s 1.0 mm/s

Pump bearing temperature <80C 38T

Flywheel bearing temperature < 80T 38T

<80C
< 85 dB

Motor bearing temperature 44C

Sound level
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