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Abstract

SMART Pilot is a multipurpose small capacity integral type reactor. Main coolant pump (MCP) of
SMART Pilot is a canned-motor-type axial pump to circulate the primary coolant between nuclear fuel
and steam generator in the primary system. The reactor is designed to operate under condition of
310°C and 14.7MPa. Thus MCP has to be tested under same operating condition as reactor design
condition to verify its performance and safety. In present work, a test apparatus to simulate real
operating situations of the reactor has been designed and constructed to test MCP. And then functional
tests, performance tests, and endurance tests have been carried out upon a prototype MCP. Canned
motor characteristics, homologous head/torque curves, coast-down curves, NPSH curves and life-time
performance variations were obtained from the qualification test as well as hydraulic performance

characteristics of MCP.
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Fig. 1 Prototype of main coolant pump
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Table 1 List of MCP qualification test items

Category Test item Remark
Canned motor Measurement of shaft torque
and efficiency of MCP
test
motor
Function Gas removal | Measurement of gas
Test test removal rate
Cooling module Venﬁcapon o_f performance
of cooling coil for the
test
motor
. Measurement of hydraulic
Hydraulic test performance of MCP
Transient behavior of MCP
Coastdown test durin tdown
Performance uring coastdow
Test NPSH test Net positive suction head
P Measurement of pressure
ressure p
: pulsation at the pump
pulsation test :
discharge
Durability - 3,0001) continuogs operation
Durability test | Transient operations
Test Overload operations
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Fig. 2 Schematic diagram of MCP test loop
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Fig. 3 Photograph of MCP test loop at KIMM



SMART 972 FYZAAT AZAY 861

Table 2 Description of instruments

Instrument  |Maker & Model Accuracy
Flo@meter Daehan Ins. 20°C: 0.8%
M-PITOT-2 310°C: 1.0%
Pressure Honeywell o
Transmitter Smart-TM 0.5 %
Temperature Omega o
+
Sensor K-type 0.6°C
Order made L.
Tachometer Tachogenerator +1 d:glt
Electric Yokogawa o
Powermeter WT230 *0.2%
Dynamometer Tokyo Schenk Torque: +0.3 %
ynamometet 230kW Speed: +1dgt.
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Fig. 4 Vanation of electrical torque of MCP motor
as a function of slip with respect to speed
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Fig. 5 Overall efficiency of MCP motor as a
function of slip with respect to speed
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