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ABSTRACT

This paper presents a method to increase the 3 phase induction motor with high
efficiency operation for the big load and small load operation. In normal situation the motor
efficiency will be high when the motor gets full load and will be decrease when it has a small load
less than % of full load. The method to increase the motor efficiency while it has a small load is to
decrease the voltage to the motor to a proper voltage in order to maintain continuous operation .
The process of the machine always uses PLC to control, because PLC already knows the load
status of motors. This paper will also add a program to PLC for controlling the voltage of the
motor following to the cycle time of the motor operation. It will increase the efficiency of the

induction motor in that machine and also saves the electrical power consumption.
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3114 5.8 31 phase angle controtter
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2N Y [ 7, &, ' /7 ]
L= “ & SR PA™ VA | ‘
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Analog input . ~_ b — g Load
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Tussouthmaraananeg

M54 7.1 waamsdszanasinsisenia tihvesganaseuiunlszninmuoined

Name piate | True power | Voltage Currest | Apparent powsr | reactive power Power Factor Type of Energy Savings
Description: No.

KW/HP, Amps| (KW) (Voltz) (Amps) (Kva) (Kvar) Plant Machine load % Kw

1. wivanh B34 1 4 0e 126 a4 5 na 175 0.8 [ Vary | 59% 13
2. wioadh B4 1 45 kw .4 0 42 ns ns 03 (Y] Vary | T1% 11
by, wieanh B2 1 2 kw 566 405 154 w3 23 (%] 053 Vary | 63% | s

5. wisach B11 1 25 6P 558 03 158 155 1446 0.85 036 Vary | 6% 15
5. wioah B 1 10 HP 214 03 81 49 538 0.85 (Y] Vary 1% (G
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M3 7.2 uﬂﬁﬁ“ﬁﬁﬂmwﬁunwm‘qﬁnﬁnaammﬁuﬂszﬁnimmmmamas'

Energy Savingy Work period Peak Energy FT Total
Description Ne. KW) Demand Comsumtion B0.3792 Saving Investment | Puy Back
(hr/day) |(day/yesrs)
B285.05 BLOSS2

1 wieah B34 1 13 24 317 B4,446.78 $10,466.02 L7504 B18,663.24) 325,000 134
2 wisoauth B24 1 17 % 37 8581502 B13,636.33 450442 BAMSTI| 825,000 102
1. wah B2 1 0.65 24 a7 23 85,3301 B1L375.22 39,331.62]  B25.000 268
4. nsah B11 1 15 b7 317 85,130.90 B12,076.17 B4 B24,534.00) 825,000 L2
5. wipaih B49 1 0.625 u 317 5213787 B5.031.74 B1,503.09 397206  M25.000 278

P -ooa Pt ¥
ANTNN 7.3 uﬂmﬂszﬁmmmmmmﬂas‘n"hmﬂﬁm

- Name plate Voltage Current Power [actor Efficieney

Description Eff

K WHP, Amps| (Volts) (Amps) | (%)

1.m3sanf1 B34 1 40H P 380 618 0.85 86
2.3y B24 1 45k W 380 94 0.85 85
3. mmieanly B2 1 ] 20k W 380 39.5 0.85 84
4. mieandt B11 X 25SH P 380 s - 0.85 - 84
5.mmivan)1 B49 1 10 H P 380 16 0.85 83
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(*"Warm & cool restrat*)

o

%S1

("Set safety current®)

——COMPARE——
1 %MW4>8500

-OPERATE-
%MW1:=0

HMW5:28000

-OPERATE
%MWB8:=7500

-OPERATE:

%MW7:=5000

—

(*Transfer /P to memory word*)

——OPERATE
*%QWO0.10:=0

(*Program haven'l cooling time.*)

———COMPARE—,
%MW 2<5000

OPERATE-
BMW2:=%IW0.2

—OFPERATE
WMW3=%IW0.3

—OPERATE—
YMWA=5%1WD 4

/

(*Program in cooling time .*)

——COMPARE———
- *%AMW2>5000

e

5
N

%QW0.10:0




(*Set minimun of current for coolinf time*)

MAST - Main

———COMPARE——— %M12 %M29 ——OPERATE—
H  UMWA<=%MWT ——-I Il ﬁl /}— UMWT=%MWT40 H
———COMPARE——, %M12 %M29 ——OPERATE
. AMWO%MWT —-I |--——!/|L UMWT:=%MW4-20 rl
———COMPARE. ——OPERATE——
%UMW7<=0 AMWT:=0 B
———COMPARE: %M22
- %TM2.V=10 { )
%M22
(*Set level vollage maxmum®)
OMPARE: %M12 SRO
Is Loy
" 1_ 4 C
%C1.V=50 ——l f s oo
———COMPARE——, %M20 wMZT ——OPERATE:
%MWS>%MWI l UMW5=%MWS-5 H
b .
[ COMPARE—— —— GOMPARE—<— “wiiia %M20 ——OPERATE—
1 %MWA4<KNMWT AMWT-%MWA>30 L—* I-——!/IL HWMWSE=%MWS H
%M27
e )_
.
———COMPARE———_ ~——OPERATE—
‘AMW4¢-%I_€W? %MWS:=%MWS+10 -
%M20
i
—
("Automatic set voltage minimum®)
——COMPARE———  %m12 %M29 ———OPERATE— :
M %MW7-%MW4>50 ——i H/%% HMWT:=%MWT+500 j—
J
%M28
/
e )
%M28 ——COMPARE—— %M29
'—-‘, UTMZ.V510 [ >_
e
%M29
OMPARE—— OPERATE
%MW7>5000 KMWT:=0
%M29 ——OPERATE— —
— 4 -
%M29 %M31 —OPERATE—
l }" X _{/; %AW0.10:29500




%M4

("Output value to PAC.*)

Y%M12 %M29

(*Voltage more than setpoint®)
———COMPARE———, %4M12 %M1
F
H  %MW3=%MWS i /{l— ( )_
M1 %M12 /mz
| l I
Tl % ¢
“%M2
("Voltage lower than setpoint*)
COMPARE: : %M12 %M3
H  %MW3<%MWS { /IL < )T
%M3 %Mi2 /m
e e S 1A

i

OPERATE
_{ I_ | AMWBO:=4MW1
———COMPAR E~——— -
aiian HMW1:29500
——COMPARE—— —"r
%MW1 <0 w50
. S “OPERATE-

E

__I

KMW1:=%MW1+10

H ——

“M2 %M12

Tt R %M14
l i
—(
————COMPARE: ©%M17 o4
= %TM2.V>=30 —I IL (
W15

——OPERATE
HMW1=%MW1-10
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{*set time 10 ms®)
“M12 %TM1
—|/ [l N ™ Q
MODE: TON
TB: 10ms
™P: 1
MODIF: Y
(*Limit tlime=)
———COMPARE—— %CO
H %C0.V>500 R c E+
s oF
mmL C.P: 9999
| cu Fi
MODIF: ¥
Yo
%M2 %C1
= T T/ ok
o N
%M4
"ML C.P. 9999
[ cu F+
MQDIF: ¥
e
%M15 HWTM2
jl/}—- IN ™ at
MODE: TON
TB: 1s
TM.P: 9999
MODIF: Y
o MAST - Main




COMPARE- »C3
1
i “AC3.Vv>=50 R c E}
E 5 o+
C.P: 9899
By i 4
MODIF: Y
= cD
———COMPARE— — wes
i %C5.V=4 R c Ef
i Qs ot
%I e C.P: 9999
| cu "y 2
MODIF. Y
Zeo
("Count for measure voltage and current®)
%C4
E R { o3 E < g
2 s D1
sw'llz_ 3 S P ANPAR of CP: 098
[ %C4.V<600 ——1‘ cu El
MODIF: ¥
-|° €0
COMPARE- 2
W %C4.v=6800 \ /
VeM32 i, )
~
o) MAST - Main

Pl h /] anam o an
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