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Multifunctional variable speed driver for pumps

by Masakazu KOMALI, Kimi HATABAYASHI, & Kenta TSUKAKOSHI

A multifunctional variable speed driver (Model EVFC) has been developed that allows users to willingly and easily achieve energy

savings in pump operations.

Model EVFC provides variable speed motor drive control for both induction motors and efficient permanent magnet synchronous
motors. It also supports optimum pump control (including pressure and flow controls), multi-pump control, and many pump protection

functions based on Ebara’s long-standing expertise.

Thus, model EVFC allows users to achieve energy savings in pump operations and to ensure suitable operation and protection for

each application.

Keywords: Variable speed drive, Energy saving, Optimum pump control, Permanent magnet synchronous motor, Sensorless vector control, Motor
mount, Multi-pump control, External communication function, Pump protection
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Photo 1 Multifunctional variable speed driver (Model EVFC)
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Multifunctional variable speed driver (Model EVFC)
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Fig. 1 Schematic of installation
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Photo 2 Installation on the motor mount
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Fig. 3 Multi-pump control (method of all inverters)
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Fig. 4 Multi-pump control (method of single inverter)
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Table Specifications

i — e
Conforming motor

22/37 [kW], 55/75 [kW], 11/15 [kW], 185/22 [kW]

R =H AC200 ~ 230 [V] / AC380 ~460 [V] (10 [%]) 50/60 [Hz] (=5 [%])
Power supply 3 phase
07 9 Bt DR 1~400 [Hz] LETBREEEOZE

Output frequency range

Setup of upper and lower limit frequencies

A voN—=Z il

Inverer control method

PMHRERAE £ > L A2 VI, V/F il
PM sensorless vector control (for use with SPM and IPM), V/F control

JUL iy R v TR, AW T a2 E S EER, FEREEE 3R
Operating method Optimal pump control operation, external analog signal control operation, manual operation.
[ By L) — S, R SRIE ) —sE B, T — b, AEFEHCAIRIG, okt —se i, PIDRIE CE-Usie)

Optimal pump control function

Constant pressure control, constant estimated terminal pressure control, difference pressure constant control,
difference pressure proportional control, constant flow control, PID control (forward and reverse actions)

FETHTE

Operation function

IR Ml BB, AR EBIRRE, KRS R R

Minimum-speed operation, detection and stop control at low flow rates

PR e

Protection function

VAT LA vy —ny, W UEDRET, WoAET, SMRRER AT, MUERRE, To—2 1 v
FRE, 4WMNA Y TiREES, A =Bk (B, 1), P r TEEE, Einklsh, SEK, H)Ek
Ry 7@as, BET, AREE, BREEUE B MK, s, RER

System interlock, discharge pressure abnormal drop, decreased suction pressure, abnormal external contact
input, protection of shut-off operation, flow switch error, too frequent pump starting within 24 hours, stall
prevention (current, electric power), power fail recovery, jump frequency, DC brake, over-current, output short
circuit, pump overload, over voltage, under voltage, overheating, open phase, ground fault, low current

JR IR e

History function

R Y TR E, R TERHRE, 77 —-2EE, V7 by 2T oN—Y 3 YER
Pump run time, number of pump starts, alarm history, software version

Display function

E{f&ﬂ%ﬂ[ﬁ (ML LI, 220, dist, ki), DR, MO0, DB, JEinE — &, Roefl, B, #fic—,

Controlled system value (discharge pressure, difference pressure, flow, water temperature), output frequency,
output current, output voltage, operation mode, parameter, history value, error codes, alarm code

A5 T RS485, MODBUS-RTU 7u b 2V

Communication method RS485, MODBUS-RTU protocol

ELARRZ B - BN, JEHPHEEE - 10 ~ 40 [C], & 1000 [m] BLF

Installed condittion Indoor & outdoor, air temperature: — 10 to 40 [C], altitude: Max. 1000 [m]
i G HOE R O SE s, EMA AD BRI L

Atmosphere No direct sunlight and no gas of explosiveness and corrosive

PRI TP54AIY Bl

Protection class IP54 drip-proof

AR BEHNTF RN E—F =~ b

Mounting form

Wall mount & Motor mount

i INT I No. 239 (2013-4)




R THMEHEREAH N T AN

D2 AT %o
CHEM LD - AR R Y T T EHEETN
HPHAL T OEIL 2 BT %o

- YD D AR PR ¢ R R ¥ TR Y RIS X B
WA D # A& B 13 %o

MK EAEIEEIE B Y v s R G AT AT,
R EDSBUEMUL T CoMlnZ 1k L, 5K
AVF—HE LT %o

<) 3y o= FEREEGE R THE A =N (3
b HERBIETH 5 E— 7 HHMEANIRE) 2% 57%
9, B oEKMHTEMNOBRME L <1E
TWIMEZ T L, S ORIBRMEZ 2 72w X9 12 bliiz
HEZHIHT L LT, Ry 7oEiEr kL, T—
yo#fan - wmEEDIET 5 (R6). R7i%, FEE
12V 3y ba— Nilifg LR v 7o disipc
Hbo BIRMLOHEEETIHND HMELL FIHNET,
—EIZ R o TWBE I EWTh b,

3. BlRtiE—8
EVFC# o 74 8 B 2 ISR T,
4. B H V) (Z

VKT, B ANVF—Farb 7 e L BRER
DRV THGBHAZIHREAL TS, KFTHRAL:
RYTEHERLERBETZEFIANEVEC L R Y T ouf
AL Bk, b S EOT 7 r—a v il
CTEBHTELIEND, R TOEIT AV F— L% ik
FTLFERELTUAHRICHMTEL LERFL TV S,

SHORBIHEIRL 72K Y 7O T AL F— b 244
FRAEAR B 2 B 72 R AR B L T LT ECTh %o

i

INF R No. 239 (20134)



