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Development of Advanced Diagnostic Technologies for Motor-operated Valves
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As use of condition-based maintenance is allowed in the new regulatory inspection system
employed in Japan’s nuclear power plants in 2009, development of advanced diagnostic
technologies for motor-operated valves (MOVs) is now required. This report discusses advanced
technologies in valve-setup verification, valve performance evaluation, monitoring of
valve/actuator conditions by performance diagnostic system and moreover detection of stem crack

by ultrasonic diagnostic system.
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Motor
Torque spring pack

Motor feeder line

Optical DMT
(Torque spring displacement, i.e.
actuator torque measurement)

Motor current/voltage s
probe ;

Limit switch

C-clamp or ETT
(Stem thrust or torque
measurement)

Switch monitoring
probe Stem’

Body

C-clamp
(Stem thrust measurement)

Optical DMT
(Torque spring displacement,
i.e. actuator torque measurement)

M

Fig.1 Sensors and measurement points
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Table1 A list of sensors and measurement data

C-Clamp or
ETT (strain Stem thrust or Stem Valve/A«A:t.uator o A
torque load condition
gage)
Optical DMT . Outside of | Valve/Ac':t'uator
. Torque spring . |load condition
(displacement | . torque spring . A A
displacement *Torque switch
transducer) pack . .
operating condition
Motor Motor *Motor load
current/voltage |Motor feeder |condition o]
current/voltage . . O »
cobe (by measurement |line *Motor operating (*2)
P at valve or MCC) condition
Current through
Switch or voltage across |Contacts of |+Limit/Torque o
monitoring control switches |limit/torque |switch operating @] 2
probe (by measurement {switches condition
at valve or MCC)

(Note) (*1) O: Indispensable measurement, A: Arbitrary measurement
(*2) Measurement at MCC
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Opening stroke load | | A\
. H Closing stroke load
Max. compressive 1} 1
force on stem \ Z
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Motor current (rms)[A] Stem thrust [N]
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0 Opening stroke Closing stroke Time

Full Full Full
close open close
Typical MOV significant events -
(DMotor starts (®Hammerblow
(@Hammerblow ©Stem compression fully relieved

(DStem starts to move
(Disk motion stops

(@Stem compression fully relieved
@Stem starts to move

®Disk pullout (Close torque switch opens
®Motor stops (@Maximum compressive force put on stem
@Motor starts

Fig.2 Typical MOV significant events on signature
traces (example)

Table2 Analysis report (example)

Test DescriptionClose Test Case
Test Date1995/10/31 16:26:36
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Attachment of ultrasonic sensor

Stem

A -

CLOSE Thrust Data: Open Thrust Data
Value at C3 N Value at 04 N
Value at C20 (Avg Run Thrust N Value at 022 (Avg Run Thrst N
Value at C19 (Max Run Thnst N Value at 021 (Max Run Thnist N
Thrustat CST N Thrust at Disc Pullout N
Maximum Thrust N Offset between C3 and 04 N
Closing Thrust Margin N
Inertial Thrust N

Close Stem Torque Data Open Stem Torque Data
Avg Running Torque Nm Avg Open Running Torque Nm
Torque at C14 Nm Max Torque at Disc Pullout Nm
Maximum Torque Nm

Close Power Data Open Power Data
Peak Close Inrush Power watt Peak Open Inrush Power watts
Avg. Running Power Close watt Avg running Power Open watt
Power at C14 watt Power at Disc Pullout watt
tMax Closing Power watt

Close Motor Current Data Open Motor Current Data
Name Plate Running Curren Amps
Max Close Inrush Current Amps Max Open Inrush Current Amps
Avg Close Running Current Amps Avg Open Running Current Amps
Cumrent at CST Amps Max Curmrent at Disc Pullout Amps
Current at Motor Cutoff Amps e
Close Contactor Dropout Tin Secs Open Contactor Dropout Tirr Secs

Ultrasonic vibrometer
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Ultrasonic
pulser

pulser &
receiver

& receiver

IV

SRR A ..

Crack point

Fig.3 Ultrasonic vibrometer and measurement point
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Fig.5 Stem vibration and strain data
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Fig.7 Diagnostic system
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Fig.8 Measurement result of stem
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