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[ ABSTRACT ]

In general, the capacity of 3-phase squirrel cage induction motor has been
calculated, and types of the starter have been selected without proper data.
The selections of not only motors but also the starters were made based on
engineer's own experience and intuition. As a result, the improper selections
caused not only economic loss but also conflicts amongst project participants.
For example, in terms of the selection of the motor capacity and starter, of
motors , N—circuit starters are applied in less than 15hp capacity of motor, Y-A
starters were applied in more than 15hp. Moreover, it becomes more difficult
to make such a decision due to recent IEC standardization. Therefore, this
paper presents a cost-effective way of starter selection on motor uses
considering transformer capacity, line distance, distance between MCC and

motor etc of motor.

The author of this paper analyzed calculation method of motor capacity and
starter, reviewing standard applied by the owners and designers, the foreign
standard etc, the design comparative analysis framework. In doing so, the price
competitiveness was compared and analyzed through the classification of
economical efficiency to 4 types of the conditions of starting circuit( N-circuit
starters, Y-A starters, reactor starters, soft starters), and it was based on the
standard circuit of each starting types. The method of choice divides into the
general and highly effective motor, and the starting method fall into four

divisions.



These are the results; first, the same or one level lower of the motor was
available by applying service factor 1.15 to a highly effective motor, and the
reliability improved to the extent that it selected the motor of same level when
the motor capacity is calculated. Second , as each style of the motor loaded,
the starting method is different, but the reliability usually improve by applying
the diverse starting method. Third, in spite of limited application, the soft
starter was being more competitive than Y-A starters, reactor starters, etc., by
increasing the capacity, being less expensive with technical development,
possible to apply various method of starting and control, and decreasing the
area and the measure of it in the control panel of motor. So the application of

this method was economical in the design phase.

The investigation of the various calculation method of motor capacity in this
study was to provide with more correct information when it was applied to the
selection method of motor capacity in the light of service factor 1.15 to a
highly effective motor and applied to the more reasonable standard capacity of

the emergency motor by the capacity of fire pump.



T L B A B oo e et r e s 1
1.1 0] B B A e 1
1.2 AT 0] T ] e 5

Al 2 A BF TZ E AFBIRAb oo e eerens 6
2.1 AET1Y T T T e 6

2.1.1 A E T T B A e 10
2. L. T B R T e ——————— 12
2 L 3 T o 15
2.1.4 FH-FE] B8 (Service FACLOT) wuueeeneeeeeeeeeeeeeeeeeeeeee e, 16
2.1.5 HAZATFANML HE7] 2 e, 16
2.2 B T O T Bt e e 16
2.2.1 A7 B A A 718 oo 17
2.2, A T E A e 18
2.2.3 AZ7] 715 HE2A] AAA] T8 AFSE e 29
2.3 T 10 QB T E e 30
2.3 1 A O] A A T A H] 7] S e e 30
2.3.2 AL T A R A e e 30
2.3.3 ABAFEAEE U] 2 A, 31
2.3.4 T FAL A7 AR FAFTAE AR 31
2.3.5 WEFElFAL A7 ABZAFTAE AA 31



31

32

A7V FAFE 3] A7)V A AT e

71 et

2.3.7

32

LT T2 e

9|

2.3.8

.32

33

2.4.1

.. 33

—_
fite)

Akl 84k 7154

.. 36

36

o1 TIFERFE L] 8] e e

.. 36

e

.39

.. 43

|=]

Fﬂ

_Lmo

3

]

7

il

A%7) 1539 A%

3.1.3

.. 46

=
iz
o

puzel

X
il

And 7)s

3.1.4

53

A 47 15FA D FAEY BAA BEA e

.93

A1 FAFH]L AE

53

AT 71O BT L

4.1.1

54

FAFHIE-O] AR (i

H]

4.1.2

58

4.1.3

59

61

.61

.62

63

_ii_



65

0!
B

e

66

- i -



13
13
20
22
23
25
.. 30

Al FLESE

Ay

Z AP F 7] 2] GDZZF TOTGUE v e

4. 3132k

)

it

7. Sequence of Operation(F & Reactor 71 & W2 o,
8. Sequence of Operation(TA U 7] 7158 ) i,
9. Sequence of Operation(Part=Winding TYDPe) .eeuuuuuuoeeeeeeeeieeeeeeee e

6. Sequence of Operation(Star Delta Satarter) .....eueue oo eeeeeeieeeeeeeeeeeeeeeeeenns

3.

-
st
-
st
-
st
-
st
-
st

37

ALG=OTIS 4P) oo

E
)

=4 34 w=ds719

B

B

38

AALG=OTIS 4P) oo,

E
-

T 3 s s Aw

B

B

.. 40

.42

_!Ln

=K

43

gut
~

%/
o

o
ol

JJo
_

44
45

}7] 22,900/380,220V) ...........

E7] 7152 E ZFABIL(2006.03) e

g

A
L

16.

A
it

50

3|

AL 5

N

B

.. 90

52

AR ZAT

B

.. o4

_iV_



5

M

14
o

14
o

14
o

14
o

14
o

14
o

14
o

I
i)
©

MR H M
iR RS « N o Y

14
o

TR ZIZ AL i e 59
G 71HBEE] 7] AT e 60
AHADTIT D T e e 61
FAS71 A A8 HAE &5 e, 62
[ 1

CAET] BT AT T e 6
c AT 7] TOrQUES] T et 7
CAETIY FE - BT B 7
s A A T B R e 18
.Y — A (Star-Delta) 7] & %21 (Open Transition)........c.ccoeeeeveeeeeeeeeeneennn. 20
.Y — A (Star-Delta)7] 52 (Closed Transition) ......c.cccceeeeveevveeveenneennn. 21
A Reactor Z1E A s 22
CZ1EBRAET] ZIE(FARRT] 718 ) i 23
AR S (A E DI 718 )i 24
AN 715 (Part-Winding TYDPE) cvevveieieieieieieeee e 25
Soft=Starter 7] W21l B i, 26
cAAE T1 ] s 27
QU E] 718 R i 27
ZAY 715 T8 EA Al 28



1.1

124 =W A

} X

ﬁAO
)

o
e

el

A =

—_—

SKe)

X

s 74

o | A]

o] 60%, A+

e
T
%/

4
o anw

H]

(Pump)®=

hyA

19%7} W(Fan), 38%7} &

.

=] -

}_

S

JAHEZ ] 30%

A

TR
TN

o]
H

BjK

st )

S

=

A

=

=

717} 3.1%

1

-

TAE77F 92.6%, AL EE3NGE
Fo

EELE

[e]
o
°]-&

3%
>
o

=
=
o

1

pis

]

%
LA

X

|
=
=

]

Z_I

At

71| ]

A A

-

71 2.2%,

)
th3] 3445 4E7]
o F 5490]

of g3 7Bl

—
25

o

ol A 2

Al

AE7]83F0] 37kWol3d} &



X 1. A8 AE7] ERdF [3]
ME7|2% 2dHrE dS57 UHE WS
2erf4 2R Al

(kW) BMRE | DES3 | 3MRE | Tasg’a
0.4 1,671 174 20,121 121 22,087
0.75 1,375 92 29,833 43 31,343
1.5 1,728 900 18,231 302 21,161
2.2 1,666 18 14,508 120 16,402
3.7 2,155 37 14,906 123 17,221
5.5 1,679 100 12,038 98 13,915
7.5 1,435 67 12,013 215 13,730
11 1,607 81 7,043 209 8,940
15 937 76 6,405 172 7,590
18 458 42 1,893 120 2,513
22 511 37 4,297 76 4,921
30 531 42 3,657 109 4,339
37 411 15 3,134 112 3,672
45 186 10 1,460 89 1,745
55 176 4 1,583 84 1,847
75 90 1 1,968 53 2,112
90 42 0 803 85 930
110 28 1 836 45 910
132 8 0 321 27 356
160 18 0 392 45 455
200 13 2 1,060 32 1,107

2000 At 37 2 700 5 744
A 16,762 1,701 157,292 2,285 178,040




rok
2
oft
N
ofo
ol
e
-r
ax
=
-
il
>
B
f
B
=5

29} Zomw 37kWeolsl’t 95%= b

£ 2. 57183 AXds 8% (3]

E%(iwll)%% Mdxldis | eEoS | MRIdE % g;';”f A
0.4 22,087 22,087 12.4% 12.4% 22,087
0.75 31,343 53,430 17.6% 30.0% 31,343
1.5 21,161 74,591 11.9% 41.9% 21,161
2.2 16,402 90,993 9.2% 51.1% 16,402
3.7 17,221 108,214 9.7% 60.8% 17,221
5.5 13,915 122,129 7.8% 68. 6% 13,915
7.5 13,730 135,859 7.7% 76.3% 13,730
11 8,940 144,799 5.0% 81.3% 8,940
15 7,590 152,389 4.3% 85.6% 7,590
18 2,513 154,902 1.4% 87.0% 2,513
22 4,921 159,823 2.8% 89.8% 4,921
30 4,339 164,162 2.4% 92.2% 4,339
37 3,672 167,834 2.1% 94.3% 3,672
45 1,745 169,579 1.0% 95.2% 1,745
55 1,847 171,426 1.0% 96.3% 1,847
75 2,112 173,538 1.2% 97.5% 2,112
90 930 174,468 0.5% 98.0% 930
110 910 175,378 0.5% 98.5% 910
132 356 175,734 1.2% 98.7% 356
160 455 176,189 0.3% 99.0% 455
200 1,107 177,296 0.6% 99.6% 1,107

2000] &t 744 178,040 0.4% 100.0% 744
A 178,040 100.0% 178,040
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715 A A E = Torque
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¥ 3. ¥F 4PAZ7])9 GD?$} Torque

ME718 | ME7(9 6* & 2F5l6D° Torque

ZF (kW) (kg - m*) (kg - m*) (kg ) 7| (%) HS(%)
0.75 0.0092 3.6 0.42 240 280
1.5 0.0174 6.0 0.84 250 280
2.2 0.0351 12.0 1.23 250 290
3.7 0.0600 15.3 2.07 250 280
5.5 0.1060 22.2 3.11 250 280
7.5 0.1434 29.3 4.25 250 280
11 0.2869 37.8 6.07 230 260
15 0.3764 48.0 8.28 230 260
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¥ 4. 3 AR} EA Z=EA

Sl TEEMAE It acex TEEMAE T2

o} & KVA(KVA/HP) o} & KVA(KVA/HP)
A 0.0 - 3.15 K 8.0 -9.0
B 3.15 -3.55 L 9.0 - 10.0
C 3.55 - 4.0 M 10.0 - 11.2
D 4.0 - 4.5 N 11.2 - 12.5
E 45-5.0 P 12.5 - 14.0
F 5.0 - 5.6 R 14.0 - 16.0
G 5.6 - 6.3 S 16.0 - 18.0
H 6.3 - 7.1 T 18.0 - 20.0
J 7.1 - 8.0 u 20.0 - 22.4
v 22.4 and Up

NFPA 70 NEC Code(1999) table 430-7(b) Locked-Rotor Indicating Code Letter

=2

5. F=A1E71Y 715A=

ZIsAH = 1kW [kVA] ZIsAH= 1kwW [KVA]
A 4.2 K 9.5 -12.1
B 4.2 -4.8 L 12.1 -13.4
C 4.8 -5.4 M 13.4 - 15.0
D 5.4 - 6.0 N 15.0 -16.8
E 6.0 - 6.7 P 16.8 -18.8
F 6.7 -75 R 18.8 -21.5
G 7.5 -8.4 S 21.5 -24.1
H 8.4 -9.5 T 24.1 -26.8
J 9.5 -10.7 U 26.8 -30.0

Y, 30.0

3 KS C 4205(F- 285719 7] &4 )
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2.1.3 B4

Edv Ae77r st Ao mA S wel g Ea7F AT 7
%% 4 (Locked Rotor Torque or Starting Torque):= AE7]7F 9l ZF= ¢ X4
skl AXGEjA A AAHYG Y FIgeER BAsteE HAEAOY, JMEEA

(Accelerating Torque or Pullup Torque)= oW & oA FIIEF 9} WA E 9

Aol o] EAL REVE AL AA4E FetE AANHAA RS}
A 7FEAY, AE-SFE A (Pull Load Torque) AF-slEToA FAEHS 34
371 Y& 23k zholth F W EA(Breakdown Torque)= {ZFAH &£E7+4A ¢l
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X 6. Sequence of Operation(Star Delta Satarter)

Contactor Contactor
Open Closed
Transition Transition
1S 2S M 1S 2S M 2M
Start * * Start * *
Transition * Transition 1 * * *
Run * * Transition 2 * *
Run * *
- ™ oL
1 X
™
L2 = <l 1 i} 2.7
3 1M ~
2M _
i p g
2M = @
ll—': {
oM s
il ¢
TR TR 2M =
—il 1 (5}
Y ,
S 1
il 1M )
]
1M s !
i} £ e——9
2 Wire Control
Device if Used
i====lk=-=--
I Stop , Start 4 oL

®

TR
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r=-- 1] oL T1
Li=1~ ¥ ik X o- -
L
! 1M
L2 --u(I:Jl p—i s
: " M
ta-d +—it X
1
i
2*:! :
| 3T :
ik :
2 B
TR TR M
i o— Gr——4
b1
TR
LA 1 r
i
™ 5 .
it + CF—t
2 Wire Conirgd
Davice il Used
jmmmm|p=-—--
'y Stop zs_ﬂ’ i3 @ oL

%Y 6. Y — A (Star-Delta)”] 5% (Closed Transition)

2) 4 Reactor
A&7 715320 AHR Reactorg AYste] 7ssta £%7F A=AHE 714
Ho] AF7F #HA4sHH Reactorg @EAl7|= WAlo® 7]s3dEge 7]edA[F(E

= Ahe] 25l vy wiel ARrsael mlate] 7lE o] "ozl

_,4
jubad
Q‘L
£
ri
it
i)

A7bsst AZ7)o] 3 AGF7F ol Ao wet JfEE S 9 FU)r
NeRo 25 Ao
Starter& 59 sl 2 &3t}

- 7T - AR s A 72 50-65-80% (% 50-65-80%)

=9 7]lEo]l 7hesith. A, $3F7], B2, WA #AACushion
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- 7| EER A 1 25-42-64%(% 50-65-80%)

¥ 7. Sequence of Operation(¥]&d Reactor 7]%5%4])

CONTACTOR

25

1S

Open
Transition

Start

Run

IM

LIV

a8 7. @Y Reactor 7544

3) 71 RV 71 F(EEEET] 718

Fo] 50, 65, 85%<]

o
X1:1

d

s

d

e, ds71 7153

1
.

bl 718 8ha, £w7} of

ey

42 Reactor®
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Al

2o

13Dl 2%

S
L

7B AF (e

A7l W
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=
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& 34

of Hlate] 7]
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H

971
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1

NI

sz

7]
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]
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oA Z1Ea W Agtel wet A EAF, Ao EELAE 2AbsSH,
£719 SA57} Fobdel whet AEEe A FAk st 2ES J)Euc

T A =% 7)Fo] sbsett @, $%7], B2, WA AA Cushion Starterd %

BN

- 7lEAds s AARTIE ] 50-65-80% (% 50-65-80%)
1 25-42-64%(% 50-65-80%)

=
- 44 Bee] 27} Wl 2, A8 A&l Fsa.

¥ 8. Sequence of Operation(GF@WL7] 71%)

Open CONTACTOR
Transition 1S 2s RUN
Start * *
Transition *
Run *
F|unI et T1

S.15
L} 1 T
2 dOHE :} g~ (1o0)

'
L3 -4 !
' 1

&BCmm
J:—c
|
=3

-
33
)

H
(& ey

T
i r
—cm

e
T
T
%a J-:u
]
:\
L
I

{H1) Pri

FUT — T
T S o b4
2 Wire Control Gnd
___Device (It Used) (If Used)
; f
' sto Start 1 oL
el @5
@ 1TR

¥ 8. 7l RA7] 71E@EEdT] 71%9)
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4) 1AAZ7IEHE 49 E 715)

golut ¢
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il
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71 s ARG AAM AFE AT

2w

& AYHA

g2

SRIOE

71 <l

Moz A

5

SH

ol 7

7

ol

72 50-65-80%(% 50-65-80%)

%

3l

H7E

- 7] ¢E2A  50-65-80% (5 50-65-80%)

000

R}

a8 9. 1AAY7|5(FE d9d = 7)%)

5 REEAA 715 (Part—-Winding Method)

14 7] %= (Spilt Winding Starter)@}aL

a4

(Part-Winding Method)& +#

A
2l
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A7F 513

CONTACTOR

Run

¥ 9. Sequence of Operation(Part-Winding Type)

Open
Transition

Start

Run

To
Modor

o

oLz
e

w0

"
Ll
Ll

5=

i 1
-l h -

ahsss

IIIIIIIIIIIIII

i
-

[T

R
1T

Denvice [ Lisad)

2 Wire Conbicd

oL o2

1pe=-

Stan
|

AX 7]%(Part—-Winding Type)
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FEdE71= 71EAe A §F3ke] 400% Torquest 600~700%2] 716 577k %
th 400%°] 71E Torques H-E7]¢F F-AE 9= 7|0y} HE Hjo] g

ol MR gpdEe] Qo] o {§A BgH|ES FUHAZIA " 600%©]72
=2 715 A F+= Magnetic Contactor?] & Ao o} (Arc)E HAAA, AH &

ol ogt A T d]le] Ha AAstE SAAMA ANLRHFS SUATI=

o

Qlo] #t}, wela FHA Soft Starterg 483t 7|5 Torqueo| &ub= At
e 4 TorqueZt wAshz WA A8 Analog St HE71el 1 st

o~

AAFZ Motorg 7| &A1, E "9}E3H(Over Load)Al Trip 7]%", "2

(Phase Loss)A] Trip 7]%", "47F @=A] Trip 7]%", "SCR #EA] Trip7| " 5

HES HFH, ot Fazue Paleht AAW ALBAL 9t F971%

(Soft Start)e] 7Fsat=s st BAA 7] 71(Solid-State Starter)= & EA|

KICK START
1~3
v /
80k —— SOFT START :
0~-120 ; : SOFT STOP
IHIT AL . : :
TORGUE ; H Final torque 20%
A : ;
v : > t(s=c)
START R sTop

13 11. Soft-Starter 7] 5249 &3
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FU Start

29 12. AAY 754

7) WY 7159
ol E (Inverter)oll 238 A& =l

=
=
o Foh4el Agte]l R WA

2lolt}, oAl FakgA|ofdd oste] IHFE Jo)xA hesta, VEARE
Aolrbsatne Ade) AE2AS BET & dAW 7 Eae] o] )
M
@A&ﬁ# Conveter—?’—’—{ Hislzs H Inverter= }*Aﬁ*@
M F ol 1 t
, | CEEL | ThAde
50/60Hz She =T

o 13, 9HE 71FH



o = = H 3 = o 5
< st stH, Y — A 7], +3da47]E B T2 AE7e] P2l Hx
=) A= [e) 2~ = =)
2 AgHolol ahw, JIBweld ABAAA Bel WAL HEselof u F
AR A& a1y w oo gt
Solid
Full Voltage Autotransformer Wye Delta Part Winding State
Appuad voitage &l 100% 501 651 B0% 100% 100% Ramped Up
G00% 150 1 250 1 380% 200% A90% 200 - S00%
Starting cument B
% Ful 1038 current .
VATSUS
= | —\
150% 40760 7 100% E0% T0% 16 - 105%
Starting tarque P
%Full lbad forque Fy b
VETSUS
Starting time 6-7s88c 10- 15 s8¢ 115800 230 s8c
-High torquesamp -High torqueamg m&n
Simphe Good for high G for Simple )
Sumamary of inertia loads accaleration imes -Fleudbie starting
advantages -Cost effective e o g -Small size characienslics
~Ajustabie tap -Good .
setlings inertia loads Doceleration control
-High cumrent inrush _ Low torque -Mat suitable for ~5CR heal dissipation
-Large size -
dmmr;;:,g -High starting torque Linivod ity o fexibityinstarting | H4h inertia loads or -Ambegnt limitations
-Abrupt start characteristics Fraquent starts m‘ 1o power
Type of motor Standand Standand Spacial Spadial Standand
a9 14. FAY 715 F8 54 v
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T 200 N
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%11 258 3 AEdE5719 EA40G-0TIS 4P)
o | mo | oy | OERN | e | & S0 = 5
} 5% 6] 1000 | 506 | 78 | 100%
=1 A7 VS
(k) | B er) (%) 71 S| 7IE S| Ba | =5 | =25 | 25 | S5t B5t
04 1,720 440 9| 1.8 5.2 1.1 80| 730| 70| 55| 00| B0
0.75 1,75 4.17% 2 3.3 1.5 19| 05| 0| 75| %5 | B0 | ®.5
15 1,7% 3.61% 8 6.4 2.1 37| ®O| BO| WPS5| 50| 05| 75
2.2 1,745 3.086 % 8.3 3.1 48 | 812 | &0| &3| 640 | /62| &5
3.7 1,745 3.086 103 | 134 P05 771 85| &0| &3| B5| P5| &0
5.5 1,720 4.4 10| 19.6 %6 N3| &40| &8| &5| B5| 85| 840
75 1,70 4.48 26| 6.3 247 12| &8 &B0| 5| 70| &0 | 845
11 1,766 1.9% »H| B6 1876 23| &2 83| &5| 00| PO| &85
15 1,766 1.9% 231 905 242 N2 80| DO| N8| 5|85 &8
18.5 1,788 1.78% 01 626 29| 1 BO| NVO| D8| 725|815 | &4
2 1,768 1.78% 65| ®.7 2| 43| 80| V6| 92| 00| BO| &5
Kl 1,7% 2.50 79| 100.8 BT BV2| 88| ND5| 90| 5| 8.3 &8
37 1,7% 250 B | 124 Hr8| M7 88| NV5| 92| 75| 82| 80
4 1,766 1.9%% 90| 1485 Bl2| &7 5| 95| R5| B5| 5| &0
% 1,790 27 | 11% | 1&.7 09| 107r2| &5 A5 RO| BS5| &0| &5
H 1,790 2.78h 140 | 207 &r2| 106| 5] 95| RO| &0| &5| &85
% 1,790 2.78h 1,50 | 7.9 &0 | 1778 80| D5| 95| &0| &5| &85
110 1,790 2.78h 240 | 6.7 | 1403 02| 85| 90| 20| &0 &B5| V5
2) AE719 71F AT
As719 71sAlES 71sdged dig AAd el gt A== HE e
Ao GAw el nEE A WL MASARI, F2 47
o]t 7l EANE AAAY, BAFITFAA Vs FAE AFESHA A,
g 1kWd 7] s 4= (KVA)e|th
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12. 279 34 fr=dE719] 7157+ 541G-0TIS 4P)
(kW) | (KVA/KW) (KVA)
0.4 7.8 G 3.2
0.75 9.6 J 7.2
1.5 11.4 K 17.1
2.2 10.9 K 24.0
3.7 10.4 J 38.5
5.5 10.0 J 55.0
7.5 10.6 J 79.5
11 10.4 J 114.4
15 10.2 J 153.0
18.5 10.1 J 186.9
22 11.3 K 248.6
30 0.8 J 294.0
37 6.8 F 251.6
45 7.4 F 333.0
55 8.6 H 473.0
75 7.4 F 555.0
95 7.6 G 722.0
110 8.5 H 935.0
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e | mes | ENERN B8% |9 8N Edoos) gg JE
st 78 | S| 2 e ve | se | e e o) | R
1.5 1,75 5.3 34| 85| &5 n5| 83| Ib| | 02| K
2.2 1,780 3.0 47| 86| &85 00| 19| 20| 0| 004| J
3.7 1,7% 5.7 7] 93| &5 80| 2.1 X | 3| 006 | J
5.5 1,7 35| M1 R5| 97 80| D7 20| 20| 012| H
75 1,76 %o | B2 7| 97 20| 06| 20| 20| 016| H
1l 1,770 w4 29| B4 | R4 85| 3| 20| 20| 0I| G
15 1,7 M3 BS| A1| BO 8.0 8.1 200 20| 04R| G
18.5 1,770 29| 0| H4| B6 85| P8 10| 20| 063| G
2 1,7 X33 | &5 U8 | B6 80| 1183 20| 20| 0741| G
R 1,770 3BA| B4 B6| K1 8O| 618 10| 20| 0MB| G
3 1,775 Qre| N7 B6| K1 85| 1PV0| 10| 20| 19| G
4 1,775 56| 87| A7T| W5 5| 220 M| 20| 218| G
% 1,780 B30 123 62| %O 60| 49| 20| 20| 33| G
7 1,780 880 | 181 | B5| B4 %5 42| A0| 20| 60M60| H
% 1,78 1060 03| %5| B4 85| 73| A0| 20| 88&0| H
10 1,78 1280 1B2| 9| %8 80| 82| AW| 20| N30| G
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¥ 14, AT 1a&AF7 a8

D olete ME7| 158 ME7| =25
=a1=

(kW) 2E8(%) | 7H(Y) [ E8W%) | JHEH(Y) | MRz _
A X

0.75 7.5 108,000 82.5 130,000 16,000 2,000
1.5 78.0 113,000 84.0 140,000 19,000 4,500
2.2 81.0 147,000 86.5 178,000 27,000 5,636
3.7 83.0 171,000 87.5 210,000 34,000 8,667
5.5 85.0 268,000 88.5 320,000 46,000 14,857
7.5 86.0 315,000 89.5 385,000 53,000 20,000
11 87.0 428,000 91.0 520,000 87,000 23,000
15 88.0 568,000 91.0 700,000 89,000 44,000
18.5 88.5 798,000 91.7 965,000 132,000 52,188
22 89.0 925,000 91.7 1,110,000 144,000 68,519
30 89.5 1,439,000 92.4 1,720,000 208,000 96,897
37 90.0 1,652,000 93.0 1,960,000 220,000 102,667
45 90.0 2,680,000 93.0 2,940,000 285,000 86,667
55 90.0 3,598,000 93.6 4,400,000 403,000 222,778
75 90.5 4,907,000 94 .1 5,890,000 549,000 273,056
90 91.0 5,120,000 94.5 6,050,000 606,000 265,056
110 91.2 6,268,000 95.0 7,400,000 784,000 297,895
150 9.7 8,612,000 95.0 10,310,000 950,000 514,545
200 92.0 10,517,000 95.0 12,581,000 1,030,000 688,000

A5 www.sukipm.co.kr/producr/premium.htm
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£ 15. 1ESAFY]) 484 057k ALAND AE
NEIRY mEBA | JbHA - | S4Ibs LSHA AlZbE
gy | P EAEAI g T [ ad | m@EEAER)
0.75 11.0 6,000 2:55 1:27 0:58 5.61
1.5 6.0 8,000 3:34 1:47 1N 6.12
2.2 5.5 4,000 1:19 0:39 0:26 8.23
3.7 4.5 5,000 1:12 0:36 0:24 11.33
5.5 3.5 6,000 1:15 0:37 0:25 13.09
7.5 3.5 17,000 2:36 1:18 0:562 17.86
11 4.0 5,000 0:27 0:13 0:09 29.93
15 3.0 43,000 3:50 1:55 1:16 30.61
18.5 3.2 35,000 2:22 1M 0:47 40.27
22 2.7 41,000 2:46 1:23 0:565 40.41
30 2.9 73,000 3:22 1:41 1:07 59.18
37 3.0 88,000 3:11 1:35 1:03 75.51
55 3.6 399,000 8:06 4:03 2:42 134.69
75 3.6 434,000 6:28 3:14 2:09 183.67
90 3.5 324,000 4:08 2:04 1:22 214.28
110 3.8 348,000 3:21 1:40 1:07 284.35
150 3.3 748,000 6:05 3:02 2:01 336.72
200 3.0 1,034,000 6:56 3:28 2:18 408.15

3.1.3 A% Z15AAY 74 W) 9T 24
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(9] A<D

N

3 6

VVWF
(W) o8 )
2.2 kw 269 457 746
3.7KW 299 457 1,295
5.5KW 335 485 385 1,370
7.5KW 366 485 423 2,052
11KW 422 542 511 2,374
15KwW 458 619 770 558 2,805
22KW 492 795 898 600 3,069
30KW 539 872 966 799 3,393
37kwW 579 1,055 1,027 868 4,241
40kW 609 1,126 1,077 908 4,720
45kwW 667 1,499 1,545 1,033 6,567
55kW 697 1,499 1,643 1,073 6,567
60kw 753 1,983 1,735 1,190 7,836
75kwW 809 1,983 1,882 1,307 7,836
90kW 898 2,410 2,211 1,544 9,884
110kw 952 2,410 2,398 1,639 )
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£ 17. 2% W7 A71d SAXN(EAE=HS7] 22,900/380,220V)

EY(KVA) | 22(%) HAHSS(%) | Lzex(%)| 8 L
200 97.0 1.90 4.00
300 98.0 1.80 6.00
350 98.2 1.70 6.00
400 98.2 1.60 6.00
450 98.2 1.60 6.00
500 98.2 1.60 6.00
600 98.4 1.50 6.00
750 98.6 1.30 6.00

1,000 98.6 1.30 6.00
1,500 98.7 1.30 6.00
2,000 98.8 1.10 6.00
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1 35.7/58.2 = 61.3%
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F 18, A F-aF AbElEA
w 1 [30kW | Y-A | 58.2% | 90% | 81.3% | 22.0kW
w 2 |30kW | Y-A | 61.3% | 90% | 81.3% | 22.0kw
w 3 |30kW | Y-A | 57.9% | 90% | 81.3% | 22.0kw
w 1 30kW | Y-A | 20.1% | 88% | 72.5% | 11.0kW
w 2 30Kw | Y-A | 19.0% | 88% | 72.5% | 11.0kW
1 |7.5kw 53.4% | 86.8% | 74.0% | 5.5kW
1 |1.5kw 56.8% | 76.0% | 74.0% | 1.5kW
2 |1.5kw 54.1% | 76.0% | 74.0% | 1.5kw
M Blower 2 7.5kW 85.6% | 88.5% | 82.0% | 7.5kwW
M  Blower 3 7.5kW 85.6% | 88.5% | 82.0% | 7.5kwW
55.2%
X 19. FAFTHE AE71Y Y71
sate] R ME7|9 7|SAIZH ST
HIE, & 3% 0|5}
HZ, H 3~ 6=
Z|&Alztol 21 A 6 ~ 10x
I P B N b B i R s B i B
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¥ 20, A= wey] &% 9 dE7] 715 ALEERAL
(KVA)/

750/1 | 1,000/1 | 55kKW

300/1 | 11kW Y-A
200/2 | 11kw

750/1 | 750/1 | 11kwW Y-A
11kw
1,500/1 | 2,500/4 | 55kW

KTF 2,000/2 | 11kW Y-A
11kw

500/1 | 500/1 | 11KW Y-A
750/1 | 11kw

500/1 | 600/1 | 15KW Y-A
15KW

o0 600/1 | 600/1 | 11kwW Y-A
11kW

200/1 450/2 | 11kw Y-A
11KW

300/1 | 400/1 | 11kw Y-A
11kw

750/1 | 400/1 | 11kwW Y-A
11kwW
1,000/3 | 1,000/1 | 55kW

APT 15kw Y-A
15kW
350/2 | 350/1 | 55kW

APT 11kw Y-A
11kW
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# 21. 437 &3¢ wWi@-wAd V&

1/C 3WIRE" 1/C 6WIRE™
K
(W) W OO Q) Q)
11.0 25.3 6.0 22 6.0 28
15.0 34.2 10.0 28 10.0 36
18.7 41.6 16.0 28 16.0 36
22.0 49.0 16.0 28 16.0 36
30.0 65.8 25.0 36 25.0 42
37.5 84.2 35.0 36 35.0 54
45.0 100.0 50.0 42 50.0 70
55.0 121.0 50.0 42 50.0
75.0 163.0 95.0 54 95.0

@ AAN7E, daelE, dd@dadrE, AAEE, JAHEVE 5

4.1.2 FAM]| &9 Axt

A7) AR FAGL ABgA g vgI FAH Gl vl )
g0z WAyl o Aol Hess v Mo BRI 5 Ak o
7l A= @7 8-S diskTE AL 2006 1/4%7] ©@7HE A&8Sloh. (R 22 F

=z

,_L_).

off

71 F AT G = 71 FAN G + el A&

o)

DEN R EREE A

a=)

Mg+ MAEAE - RSB §

pius

1/C 3WIRE v} ZAH] & = sj a7} = 3

1/C 6WIRE #j4 A& = vl X7} = 6
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E 22. WiF@-wl A FAM DI AAAE

_55_

22 2,075 | 7,115| 142 9,332

28 2,659 | 9,114 | 182| 11,955

36 3,391 | 12,952 | 259 | 16,602

42 3,899 | 16,150 | 323 | 20,372

54 5,474 | 21,987 | 439 | 27,900

70 6,977 | 28,463 | 569 | 36,009

( )FR8 |6.0 1C 699 | 1,299 | 25 2,023

( )FR8 |10 1C 999 | 1,299 | 25 2,323

( )FR8 |16 1C 1,115 | 1,856 | 37 3,008

( )FR8 |25 1C 1,735 | 2,413| 48| 4,19

( )FR8 |35 1C 2,376 | 2,691| 53 5,120

( )FR8 |50 1C 3,065| 3,527| 70 6,662

( )FR8 |95 1C 5,824 | 5,940 | 118 | 11,882
(W/ 10 1C 170 | 6,497 | 129 6,796
(W/ 16 1C 255 | 7,982 | 159 8,396
(W/ 25 1C 329 | 9,004 | 180 9,513
(W/ 35 1C 329 | 9,468 | 189 9,986
(W/ 50 1C 537 | 10,210 | 204 | 10,951
(W/ 95 1C 1,129 | 13,273 | 265| 14,667

) oS EEAL A9t 71F 200691/487) AR



d1 11Kw AF7E FAY715F Y - A 7159 FA$(AF: 50m)

1) A 715 (A A & (Soft Starter)”] 5, 2 HE}7]

offl
=]
ot
©
oM,
o

H gl v g = AR S + WA FA] S+ SRR S A R
g AL ¢ A AP 22/C @9,3329/M*50M = 466,6009
w4 FAF @ FRS 6mi 3W @2,0239/M*50M*3W= 303,450¢
SRS b SR8l
& 7 1 466,600+ 303,450=770,050¢

2)Y - A 715 A
H gl e 8 = w AR S + WA FAR S+ SRR S A R
HlBEAF ¢ A 28/C @11,95599/M#50M = 597,750
w4 FAF © FRS 6mi 6W @2,0239/M*50M*6W= 606,900
G2 4 bmie HEYE fle
& 7 : 597,750+ 606,900=1,204,650¢

3) FAHH&-9] Apol
1,204,6509-770,05091=434,600¢

715 x8]8-2] zto] 7} 400,000 olulel AL FAAAH] 9L

11kW 7| 539 F$- | 1694 <123
CIHE 7] ES A3 3MA A V) EFH ] v gl Y - A 7]Fe] HEHT
vdomz thekdl 7|5 A go] sl

42 30Kw AT71E AY71EH Y - A 71&9 BF(A: 75m)
1) A%71%5 (8 A3 (Soft Starter) 715, S NE 7|5 X3 4
@A u] g = s AgAE + A EA G+ SR ESEA] S
W #-FAL - AP 36/C @16,6029/M*75M = 1,245,150
B X454} © FR8 25mi 3W @4,1969/M+75M*3W= 944,100
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SR 4 L oA 2] 25m 3% @9,5139/%#3%=28,539¢
3 7 11,245,150+ 944,100+ 28,539=2,217,789¢

DY - A5 AL
Hj A A n] g = A S + A AR S+ SR S A] S
AL - AA T 42/C @20,3729/M+75M = 1,527,900¢)
w4 FAL © FR8 25mf 6W @4,196$)/M+75M+6W= 1,888,200
AL - A 2] 25m 6% @9,5139/%+6%=57,078¢
g 7 11,527,900+ 1,888,200+ 57,078=3,473,178¢

3) A -9 A}o]
3,473,178%1-2,217,789¢ =1,255,389
7152082 ze] 7} 1,200,000 o]iel A9 7FA A Ao

dlo

o)
AR

30kW 7154219 B¢ & 1694 &4 23}
AHE7lsS At 34 7]EdAe] vgol Y - A 759 H&

stomz thd 715 e A8l sl

o3 45Kw AF71E FAY7IEF Y - A 7159 H$+(AZ: 25m)
1 24715 (8 A& (Soft Starter)7]&, 2| NEF7]& 3D 4-F

WA G = ARG + AT+ EAR ST A §

J
g

Al BFAF - A 42/C @20,3729/M*25M = 509,300

¢

Hl A F AL © FR8 50mi 3W @6,662¢)/M#+25M*3W= 499,650
SA S - A 50m 3% @10,9519/%+3%= 32,8539
3 A 1 509,300+ 499,650+ 32853=1,041,803¢
2)Y - A 7159 A%
wj A A n] g = A S + AR E + SR S A] S

A - A 70/C @36,0099/M=x25M = 900,2259Y
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Hj A FAL @ FR8 50mi 6W @6,662¢)/M*25M*6W= 999,300
SA S - A P 25mt 63 @10,9519/3+63%= 65,7069
g+ A 1 900,225+ 999,300+ 65,706=1,965,231¢
3) A &9 Aol
1,965,2319-1,041,8803=923,428¢
715 &R m g2 2Fo]7F 900,000 oWl A5 7AH A ] 3l

dlo

45kW 7153219 A % 16914 1A
AW EI 7] ES AL 3AAuA 7 EFA 2] Hgo] ¥ - A 7]E9] HERT}
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