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(8) CNS 1373 C4040 B B (B3kV)= 4R B & # 18

30
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(13) CNS 16017 B7311 v f&#° 4 & f R B iic wigidsh-1 % 2 &2
3 &

1L CNS R > % 300 S0 RS K > 5 % H 3T CNS 1373 C4040
BRGIKV)ZAPRE BT E4s > 0T B FRIT-R R 80E g ApRE 0 T

CNS 1373 C4040 -3 timg 27 » Thfddn - 1 £7 o £4 3

B2 £ 6HLAIP ¥ & IP22 ~1P23 ~IP44 ~IP55 % » &2 p K-k * e
ORGSR AP IR R o kS g G R L Hok
KRR RYELG

222 T8 il

- dnh g TR A A BT R 2
Fernt GIRE (T A B TR WATF ARG o AR o ALY o B
WF @ IE k5»ek £ k47 §#sed o [E1~IE2~1E3 - [E4 ~
[ES 40 IB6 A WS £ 3 fp ek $ 5 o G 4% R 420485 o

El &4 2 Muocd &b % m o 4 fL5 "4 Lo
( Standard Efﬁciency) T B2 R HWEARE I 2 eaqd 2%
oo 4 FL"B ‘" (High Efficiency ) & # 1%  IE3 7 #* 8 ¥_K "% »%
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BeAR IE S a3 Horddkg > R { 3 85Tt ivign
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ARKAR S 0P T AERR Y ST I L E G R AL R
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eciency Electric Motor Efficiency Ratings

A Q.0 9 9,9 .9 .9.9 QS ®
’\c’x'\"\,o’";"'b %c”\"'» & @% Y '\gaojaf\‘agp o kW

—— [E1 IE2 IE3 IE4

B 2-11 %8 foes-o 5 0 S
223 T @xF R

(1) IEC60034-30-1

IEC 60034-30-1 & d B % ¥ 12 £ A ¢ ( International
Electrotechnical Commission » IEC ) 4] & eh— BE£ R8> ¢ 2 = 452
T B T B B oS 2 o 2RE 5 IEC 2% 2014 & % % (IEC
60034-30 = 2008 &3 7 ) » g~k 5 f 3;%] A1 0.12 kW~1000
kW > g 27 B S0 V~1000 V > #&#c 2P ~ 4P ~ 6P ~ 8P » 7 & {3x 5 &
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% IEI (Standard,# % )~1E2 (High,® )~1E3 (Premium, i§ %)% IE4 (Super
Premium,4g %)% B » ¥ ¢k [ES 2 4p B 225 2+ 2016 £ & IEC 60034-
30-2 4P R0 & 2-1 % & 2-2 B F H st o

33



% 2-11EC 60034-30 § #+ 483 2% £ 5 % 1

Table 1 Table with efficiency classes: IE 60034-30 (2008)

kW HP | IE-1 - Standard efficiency i IE2 - High efficiency IE3 - Premium efficiency

. 2 pole : 4 pole : 2 pole : 2 pole : 4 pole .
.50 Hz . 50Hz .50 Hz ; 60Hz : 50 Hz .50 Hz ; 60Hz ; 501 OHz ;80 Hz ; 60Hz ; 50 Hz | 60 Hz :
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Table 1

Minimum 50 Hz efficiency values defined in IEC/EN 60034-30-1:2014 (based on test methods specified in IEC 60034-2-1:2014)

+
T~

2-2 IEC 60034-30-1 & # #5%F

~

N

L

Ve
BT

A4

S )

Output IE1 IE2 IE3 IE4

kw 2 pole 4 pole 6 pole 8 pole 2 pole 4 pole 6 pole 8 pole 2 pole 4 pole 6 pole 8 pole 2 pole 4 pole 6 pole 8 pole
0.12 45.0 50.0 38.3 31.0 53.6 59.1 50.6 39.8 60.8 64.8 57.7 50.7 66.5 69.8 64.9 62.3
0.18 52.8 57.0 45.5 38.0 60.4 64.7 56.6 45.9 65.9 69.9 63.9 58.7 70.8 4.7 70.1 67.2
0.20 54.6 58.5 47.6 39.7 61.9 65.9 58.2 47.4 67.2 71.1 65.4 60.6 719 75.8 71.4 68.4
0.25 58.2 61.5 52.1 43.4 64.8 68.5 61.6 50.6 69.7 73.5 68.6 64.1 74.3 77.9 74.1 70.8
0.37 63.9 66.0 59.7 49.7 69.5 72.7 67.6 56.1 73.8 773 73.5 69.3 78.1 81.1 78.0 74.3
0.40 64.9 66.8 61.1 50.9 70.4 73.5 68.8 57.2 74.6 78.0 74.4 70.1 78.9 81.7 78.7 74.9
0.55 69.0 70.0 65.8 56.1 74.1 77.1 73.1 61.7 77.8 80.8 77.2 73.0 81.5 83.9 80.9 77.0
075 72.1 72.1 70.0 61.2 774 79.6 75.9 66.2 80.7 82.5 78.9 75.0 83.5 85.7 82.7 78.4
1.1 75.0 75.0 72.9 66.5 79.6 81.4 78.1 70.8 82.7 84.1 81.0 717 85.2 87.2 845 80.8
1.5 77.2 77.2 75.2 70.2 81.3 82.8 79.8 74.1 84.2 85.3 82.5 79.7 86.5 88.2 85.9 82.6
2.2 79.7 79.7 717 74.2 83.2 84.3 81.8 77.6 85.9 86.7 84.3 81.9 88.0 89.5 87.4 84.5
3 81.5 81.5 T 77.0 84.6 85.5 83.3 80.0 87.1 87.7 85.6 83.5 89.1 90.4 88.6 85.9
4 83.1 83.1 81.4 79.2 85.8 86.6 846 81.9 88.1 88.6 86.8 84.8 90.0 91.1 89.5 87.1
5.5 84.7 84.7 931 81.4 87.0 871.7 86.0 83.8 89.2 89.6 88.0 86.2 90.9 91.9 90.5 88.3
7.5 86.0 86.0 84.7 83.1 88.1 88.7 87.2 85.3 90.1 90.4 89.1 87.3 91.7 92.6 91.3 89.3
11 87.6 87.6 86.4 85.0 89.4 89.8 88.7 86.9 91.2 91.4 90.3 88.6 92.6 93.3 92.3 90.4
15 88.7 88.7 871.7 86.2 90.3 90.6 89.7 88.0 91.9 92.1 91.2 89.6 93.3 93.9 92.9 91.2
18.5 89.3 89.3 88.6 86.9 90.9 91.2 90.4 88.6 82.4 92.6 91.7 90.1 93.7 94.2 93.4 91.7
22 89.9 89.9 89.2 87.4 91.3 91.6 90.9 89.1 92.7 93.0 92.2 90.6 94.0 94.5 93.7 92.1
30 90.7 90.7 90.2 88.3 92.0 92.3 91.7 89.8 93.3 93.6 92.9 91.3 94.5 94.9 94.2 92.7
37 91.2 91.2 90.8 88.8 92.5 92.7 92.2 90.3 93.7 93.9 93.3 91.8 94.8 95.2 94.5 93.1
45 91.7 91.7 91.4 89.2 92.9 93.1 92.7 90.7 94.0 94.2 93.7 92.2 95.0 95.4 94.8 93.4
55 92.1 92.1 91.9 89.7 93.2 93.5 93.1 91.0 94.3 94.6 94.1 92.5 958 95.7 95.1 93.7
75 92.7 92.7 92.6 90.3 93.8 94.0 93.7 91.6 947 95.0 94.6 93.1 95.6 96.0 95.4 94.2
90 93.0 93.0 92.9 90.7 94.1 94.2 94.0 91.9 95.0 95.2 94.9 93.4 95.8 96.1 95.6 94.4
110 93.3 93.3 93.3 91.1 94.3 94.5 94.3 92.3 95.2 95.4 95.1 93.7 96.0 96.3 95.8 24.7
132 93.5 93.5 93,5 91.5 94.6 94.7 94.6 92.6 95.4 95.6 95.4 94.0 96.2 96.4 96.0 949
160 93.8 93.8 93.8 91.9 94.8 94.9 94.8 93.0 95.6 95.8 95.6 94.3 96.3 96.6 96.2 95.1
200 94.0 94.0 924.0 92.5 95.0 95.1 95.0 93.5 95.8 96.0 95.8 94.6 96.5 96.7 96.3 95.4
250 94.0 94.0 94.0 92.5 95.0 95.1 95.0 93.5 95.8 96.0 95.8 94.6 96.5 96.7 96.5 95.4
315 94.0 94.0 94.0 92.5 95.0 95.1 95.0 93.5 95.8 96.0 95.8 94.6 96.5 96.7 96.6 95.4
355 94.0 94.0 94.0 92.5 95.0 95.1 95.0 93.5 95.8 96.0 95.8 94.6 96.5 96.7 96.6 95.4
400 94.0 94.0 94.0 92.5 95.0 95.1 95.0 93.5 95.8 96.0 95.8 94.6 96.5 96.7 96.6 95.4
450 94.0 94.0 94.0 92.5 95.0 95.1 95.0 93.5 95.8 96.0 95.8 94.6 96.5 96.7 96.6 95.4
500-

1000 94.0 94.0 94.0 92.5 95.0 95.1 95.0 93.5 95.8 96.0 95.8 94.6 96.5 96.7 96.6 95.4
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(2) NEMA MG-1
NEMA MG-1 (National Electrical Manufacturers Association Motor
and Generator, Part 1 ) £.d 2 MR RE § WE F 5 ¢ ] iR > ik
F0ORB ol AR s i frBRR R Ko 3% 1R Table 12-13 %
Table 20-C 2L 2_7 g 27 /& 601~5,000V > {&=#c 2P ~ 4P ~ 6P ~ 8P ¥ %
& B A F # $3(Open motors) %2 > 3 B 3| & # % (Enclosed motors) %
AR RS ARSE  d iR AR 3R

¥ 3¢ ¥ (Nominal Efficemcy)?] 1 »
7t B 1432 & (Minimum Efficemcy)#% |

Y o ided 2-3 2 4 2-4

NEMAMG-1 § ##3f 2o S 54 o

2

# 2-3NEMAMG-1 § #83p ercf %4 |

Table 1213
Full-Load Efficiencies for 60 Hz Premium Efficiency Electric Motors
Rated 5000 Volts or Less (Form Wound)

Open Motors
2 Pole 4 Pole 6 Pole 8 Pole

Nominal Minimum Nominal Minimum Nominal Minimum Nominal | Minimum
HP | Efficiency | Efficiency | Efficiency Efficiency | Efficiency | Efficiency | Efficiency | Efficiency
250 | 94.5 93.6 95.0 94.1 95.0 941 936 924
300 | 94.5 93.6 95.0 941 95.0 94.1
350 | 94.5 93.6 95.0 941 95.0 94.1
400 | 94.5 93.6 95.0 94.1
450 | 94.5 93.6 95.0 94.1
500 | 94.5 93.6 95.0 94.1

Enclosed Motors

2 Pole 4 Pole 6 Pole 8 Pole
Nominal Minimum Nominal Minimum Nominal Minimum | Nominal | Minimum
HP | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency
250 | 95.0 94 .1 95.0 94.1 95.0 94.1 94.1 93.0
300 | 95.0 94 .1 95.0 941 95.0 94.1
350 | 95.0 94 .1 95.0 941 95.0 94.1
400 | 95.0 94 1 95.0 94.1
450 | 95.0 94.1 95.0 94.1
500 | 95.0 94 .1 85.0 94.1
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% 2-4NEMAMG-1 R &3 eoxF £ 2
Table 20-C
Full-Load Efficiencies for 60 Hz Premium Efficiency Electric Motors
Rated 5000 Volts or Less (Form Wound)

Open Motors
2 Pole 4 Pole 6 Pole 8 Pole
Nominal | Minimum | Nominal | Minimum | Nominal | Minimum | Nominal | Minimum
HP | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency
300 |- ees nees —eee e 936 924
350 |---- wee= e - == 93.6 92.4
400 | -—-- aeee - - 95.0 941 936 92.4
450 | --- aeen e e 85.0 94.1 936 92.4
500 | -—- —een - - 85.0 94.1 936 92.4
600 |95.0 941 954 945 85.0 941 941 93.0
700 | 95.0 a4 .1 954 94.5 95.0 941 941 93.0
800 |95.0 94.1 95.4 94.5 85.0 94.1 94.1 93.0
900 |95.0 94 1 954 945 95.0 941 941 Q3.0
1000 | 95.0 941 a95.4 84.5 85.0 94.1 941 a3.0
1250 | 95.4 94.5 95.8 95.0 895.0 94.1 94.5 a93.6
1500 | 95.4 94.5 95.8 95.0 95.0 94.1 04.5 938
1750 | 95.4 94.5 95.8 95.0 954 94.5 94.5 93.6
2000 | 95.4 94.5 95.8 95.0 95.4 94.5 94.5 93.6
2250 | 954 945 95.2 954 954 945 - —eee
2500 | 95.4 84.5 96,2 85.4 858 95.0 - —-e-
Enclosed Motors
2 Pole 4 Pole & Pole 8 Pole

Nominal | Minimum | Mominal | Minimum | Mominal | Minimum | Nominal | Minimum
HP | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency | Efficiency

300 | —- — —_ —_— — —_— 941 93.0
350 | === — -— - - - 941 93.0
400 | —- — — — 85.0 94.1 94.1 93.0
450 | === — — — 95.0 94.1 94.1 93.0
500 |- — - — 95.0 941 94.1 93.0
600 |95.4 94.5 95.4 94.5 85.0 94.1 94.1 93.0
700 | 954 94.5 95.4 94.5 95.0 941 94.1 93.0
800 | 954 94.5 95.4 94.5 85.0 94.1 941 93.0
900 | 954 94.5 95.4 94.5 5.0 94.1 94.5 93.6
1000 | 95.4 94.5 95.4 94.5 95.0 94.1 94.5 93.6
1250 | 95.4 94.5 95.4 94.5 85.0 94.1 94.5 938
1500 | 95.4 94.5 95.4 894.5 85.0 94.1 94.5 93.6
1750 | 954 945 95.8 95.0 954 94.5 95.0 94.1
2000 | 95.4 94.5 95.8 95.0 95.4 94.5 95.0 94.1
2250 | 95.4 94.5 95.8 95.0 95.4 94.5 —_— —_—

2500 | 95.4 945 96.2 954 95.8 95.0 o =

(3) CNS 1373 C4040

% CNS 1373 C4040 % B (3.3kV)= AP R J& T 6 {41 28 4144 > 3¢
Fal 2 BBEE SR BTHBCHE D2 2 HPALFBERE SR
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AR

& 1
S’ﬁ/ﬂ&‘,?”‘\\%l'—h;(, ~ [i&_

3 B IEC60034-30-1 ~ NEMAMG-1 2 CNS 1373 C4040 ==
Mo A L BAcdk 2

Z.F o ¥ AT disiasic CNS1373C4040 B % 7 10P 2 12P

it

2 2-5TE it R4

£ $ %P | IEC60034-30-1 | NEMAMG-1 | CNS 1373 C4040
N '?T’ 5 | ‘\: ~
¥ IEi%ﬁf@wi-’d 'j%jwﬂ@?q, J*ﬁvﬁﬁ 35
52 ’Fﬁéﬁi fk? - e
Rp o
7 37~4480kW
. 0.12 ~1000 kW 250~2500Hp (50~6000Hp)
FLLR | 50 V~1000 V 601V~5,000V 3,300V
2P ~ 4P ~ 6P -
fEfic  |2P~4P~6P 8P| 2P 4P 6P 8P | o oo oy

% 11 400Hp (300kW) %t * {& # 5
[EC60034-30 %% m = »IE1~1E2~1E3 2. ¥

95%% 95.8% o

% 94.1% - ¥ %34 CNS 1373 C4040 24 A& &

S

90% » CNS B fJ& 7 & f2 F & #>cF 4pd [EC %
NEMA % B 508 &7 5% i 14 o § 00 M oa 3k chi fstig »

FEFEE R

Hp g #* ¢
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—
‘I‘\

o IRy
2R AT AHHARE L HL R R R LAY £ R i

224 8% A2 g

MT s W@ Té’ag(NEMA)f%i% MG 1-2009-12.43 % % 7 % &
HHER S 400C TR A% A A-B-F2 HES %3 %
BAE P MEERGYE F GBERT 2Bk LR drdk 2-60

# 2-6 NEMAMG 1 -+

Class of Insulation System (S8 1.65) . ... e A B F* H*t
Time Rating (shall be continuous or any short-time rating given in 10.36)
Temperature Rise (based on a maximum ambient temperature of 40°C), Degrees C
a. Windings, by resistance method
1. Motors with 1.0 service factor other than those given in items

adand a4d ... et e eee e 60 80 105 125
2. All motors with 1.15 or higher service factor ... 70 90 115
3. Totally-enclosed nonventilated motors with 1.0 service factor ............................. 65 85 110 130
4. Motors with encapsulated windings and with 1.0 service factor, all

ENCIOSUMS ...ttt et e cae e s 65 85 110

b. The temperatures attained by cores, squirrel-cage windings, and miscellaneous
parts (such as brushholders, brushes, pole tips , etc.) shall not injure the insulation
or the machine in any respect

¥ iz CNS 1373 C4040 % BR(G.3kV)Z R & 182 3.4 5 4 3

T2 BL g7t 2-THRHTHEILT o

-—\\

oo RE R THEE T TR

a

% 2-7CNS 1373 C4040 3 & 3.3kV = #R B 7 o2 B 4 5 2

WEEE | A | E% | BE | FE | HE

& & ) ) )
~HIE A& gggzggfg%gg
Sle| T lm| T ml el m
| | E| ek Rl B
i B A = o PR W gl |

TE F A R R 3 E PR B DAL 50 65 70

e R EE L I DR R R R Bl R
R EREC HO B A ARG 60 75 80 100 125
e SBIEAMAEERENRES 40C -
W& (BAR) HA RIS 45°C MBMEES 55C -
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G uBhaiE A S e £ 2-8 5 IEC 60085 17 f 8 4 eht 4
FHEHCBFITER (C) - P o g BRI 58
INDAR ~ PLEUGER ~ ANDRITZ 2 # (R} B )3 Rp tn B i8M
Blz R § 84%mBE5OR Y% LRUTFELRPE .

% 2-81EC 60085 T # & G at# % & 2

RRRAA s | AR R
A A ECC) | (O)
=90 <105 90 Y
=105 <120 105 A
=120 <130 120 E
=130 <155 130 B
=155 <180 155 F
=180 <200 180 H
=200 <220 200 N
=220 <250 220 R
=250 250 -

23 Rk SR KBA RS2 2R

FRICKA R R R RE P DB FRTE L F A H e
§F AP o REREREE A RIAPR Do A2 FEN KR T
% {¢ * 5% 1 INDAR ~ PLEUGER ~ ANDRITZ % # $ (R} B >
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2.3.1 &% : INDAR

(1) 4)3% : SPUGP(® = 3b)

R lem & 2R 2-12 ¢ 3 ¢ E #(Impeller) ~ & i #h(Pump shaft) -
& i #(Pump bowl) ~ /% & -k (Radial bearing) ~ ¥ -k & (Suction body) »
-k T g 4 (Suction strainer) o

TH e & %5 3 (Rotor) ~ Z+ (Stator) ~ /& fih-ik(Radial
bearing) - E#=7(Friction disc) - #% ## #hdf(Mechanical seal) ~ + $ihi i
(Upper bearing housing) -~ %% (Windings) ~ 7 # {% ¢} #(Motor case)
# % (Membrane) ~ p ¥%;4 £r ¥ #5(Internal cooling impeller) -

R 2 2082 AR 0E 7 (Flange)it % > @ & g B b F
(Coupling)ift s o ¥ ¢F &R Fo s p #T K Z P IVAFrER L KT
AL AR Y S VR REE AR R Y Z 0 TR RIVE

W ERETE R R S MBI LB
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Part list

Discharge flange
Spacer sleeves
Impeller

Pump shaft
Suction strainer
Coupling

Rotor

Stator

Radial bearing

0 0 NGO A WN e

. Friction disc

— =
= O

. Axial bearing

—
[hS]

. Screw

—
(03]

. Pump bowl

,_.
'S

. Radial bearing

—
(&)

. Suction flange

—
[9)]

. Suction body

—
~J

. Coupling flange

—
co

. Mechanical seal

—
o]

. Motor flange

=
N
o

. Upper bearing housing
. Windings
. Motor case

RN NN
w N =

. Base

B REE &

()
.;;

. Membrane

N
(&)

. Internal cooling impeller

B 2- 12 INDAR/SPUGP itk ® B3 -k #2]5 B
(2) A13% : SPUGP-M( 4w 34)
R 2-13 ¢ 7 5 & e 3] F 27 SPUGP(P w5 )b B2 £ 8 e
ARBWET S > RGP AT 0 FRLEWING B ok frk
(Cooling shroud) > *h ¥R E j& e~ » @ T &8 T 85 F % & (Union body)

PSRl rE 2 R RE o
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Installation options Range of materials

* Inverted or low suction Iron

Stainless steel:
304
316
904L
Duplex
Super duplex

Part list

. Radial bearings

. Cooling shroud

. Rotor

. Axial bearing

. Coupling

. Pump radial bearing
. Upper wear ring

. Impeller

9. Key

10. Washer

11. Suction body

12. Discharge body
13. Upper bearing housing
14. Motor casing

15. Lower bearing housing
16. Friction disc

17. Mechanical seal
18. Union body

19. Spacer sleeve

20. Pump shaft

21. Pump bowl

22. Lower wear ring
23. Pump shaft nut
24. Strainer

00 NO OB WN -

B 2- 13 INDAR/SP UGP-M /K % 15 3 -k 1521 6 8]
232 &% : PLEUGER

R 2- 14 ¢ 7 g DI 2 ook ¢ s kg2 R OF A (Pump
bowl) » & i ¥ #(Pump impeller) ~ & i #h(Pump shaft) ~ =k o 7 &
(Suction casing) & 324p i » e it INDAR it k8 -k A dio g 3 0 1

43



fe 3% 0+ % (Non-Return valve) » i 1F [§ 73 3K 7 "% Mo K8 s prar 2
4 e RAEIR G 0 oRAET Ao id S dE 4 PR ede i B SV AE R o ¥ il
#h K et $57 (Highly wear-resistant Journal bearing) % 7+ H 4 i * 3

s 2 phk -

Non-Return valve (discharge),
casted and robust design

Pump bowl, casted and
robust design

Highly wear-resistant
journal bearings

Pump impeller, casted
and keyed design

Pump shaft

Suction casing

Submersible motor

B 2- 14 PLEUGER itk ¥ s 3% b -K #8325 [
B 2- 15 5 PLEUGER "k3f;' T # 52w B] > & INDAR -k 4%

44



2T B4 4 i

T4
)

o

N

&

2_ & 5 (Membrane)# &
14
ZHr o ¥ A

28

4B 2-16 =i

4o ¢ H % 15 " (Rubber diaphragm) INDAR
)fBPE' ﬁ‘ 'ﬂm_)i; @’; i ’5\'%@7%
feeo ¥ ABBe T 7 £ ;% ¥ 2 (Rewindable Winding) #

how B g [2ER “/‘ 7B LR R

# (Induction motor)$x * &4 ;% #& 3+ (Squirrel cage rotor) O

Flat or Round Cable

Space-saving cable design for
installation with limited space

NEMA Flange Connection

Offers easy connection to
standard hydraulics

Motor Housing

Robustly designed cast housing

ensures reliable strength, stiffness,

corrosion resistance and durability

Induction Motor:
Squirrel Cage Rotor for
Asynchronous Motor

or

Permanent Magnet Motor:

Rotor equipped with Permanent
Magnets for Synchronous Motor

* Upto 14 % points higher
motor efficiency compared to

asynchronous motors, mainly due

to no copper losses

* Hermetic encapsulated rotor
ensures protection of magnets

against corrosion and mechanical

damage

Up to 200 kW available

Rewindable Winding

Provides maintenance cost savings, PE

insulation as standard

Rubber Diaphragm

Guarantees pressure and volume
compensation of liquid inside
and outside the motor to extend

mechanical seal and O-ring service life

{328 fo

45

B I 5 7 # 4% (Permanent magnet motor)#| 5 < pE2 F I8 14
LSRR LM e

Signal Cable (optional)

Used with temperature sensor
PT100 for monitoring motor
temperature

Motor Shaft End

Standard duplex stainless-
steel construction provides the
best combination of corrosion
resistance, mechanical strength
and stiffness. Special materials
available on request

Mechanical Seal

High-grade SIC/SIC/Viton®
as standard ensures wear
resistance and maintenance-
free operation

Stator Tube

Standard 316 stainless-steel
construction offers excellent
corrosion resistance over the
service life. Special materials
available on request

Motor Filling

Prefilled and tested with water/
glycol mixture or potable water
on request

Thrust Bearing

Heavy-duty, maintenance-free
design to ensure extraordinary
lifetime of motor, developed by
Pleuger
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2.3.3 & : ANDRITZ

A S Alsdc B 2- 16 5

(Single-thread interstage casing)

il

ot B i a g
Sefln R g F R
® /% (Large shaft diameter) ™ 7 # %

]

—=

(Incremental bearing)# %

o

v

A i@ $ h
5 iE T

5 f 0 p KA E R

Bt L o BH A Y
# = & 2)(Hexagon)iZ 3 4 v »x&(Notch effect)F $2.% cifz 4 i@ ﬂi%] o

0 SINGLE-THREAD INTERSTAGE CASING
Advantage: high operational reliability, easy
to adapt to changing delivery conditions, fast
assembly and disassembly.
© OPTIMIZED HYDRAULICS
Advantage: high efficiencies guarantee

low energy costs. Exact adaptation of duty
possible by means of reduced diameters.

WEAR RINGS/THRUST RINGS

Advantage: protects the impeller

and casing against wear.

o LARGE SHAFT DIAMETER
Advantage: higher transferable duty.

e INCREMENTAL BEARING

o

Advantage: quiet running guarantees
extremely long service life.

MODULAR UNIT
Advantage: smaller number of parts due to
modular impeller design. Adapts easily to

changing delivery conditions, fast assembly
and disassembly.

o CABLE PROTECTION ELEMENT

Advantage: fast assembly and disassembly.
e NON-POSITIVE CONNECTION

BETWEEN IMPELLER AND SHAFT

Advantage: guarantees optimum true running.
HEXAGON

Advantage: secure and symmetric power
transmission without notch effect,
high torque transmission.

STANDARDIZED COUPLINGS

Advantage: maximum flexibility in
selection of motors.

B 2- 16 ANDRITZ it K 3 K83 6 B
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ANDRITZ it k3% 4 -k % f

4R AR

TEWNEIT AR 2- 170 e ik

(Extremely high efficency) > £ 4p

100% 2+ g”lﬁ;fj A ph &

R T YT A L

Z—r

3%
» % & F|fc(Power factor)#i73% 1 st 42 L ™ 5

BATRENRERT S AE 5

%nl
.L,aL

fBo~t2hh TE R S

°] (Smaller cable cross-section) ; #i- i it & <

(Modular rotor) ¥ 4-¥#xffic e i 7 { 4% 5 & 7 B & % B (Sensorless

motor technology) & &

poIRE S

iR ARERBES S

-3‘\%

o EXTREMELY HIGH EFFICIENCY
Advantage: significant reduction of energy
costs.

o FLEXIBLE PUMP PERFORMANCE
VIA THE FREQUENCY CONVERTER
Advantage: avoidance of losses by
throttling.

o WIDE PERFORMANCE RANGE
Advantage: loss-free use by extremely high
efficiencies up into the partial load range.

o ENORMOUS INCREASE IN POWER
Advantage: at the same size as
asynchronous motors, IPM technology
enables over 100% more power.

° SMALLER CABLE CROSS SECTIONS
Advantage: higher efficiency, power
factor close to 1 and thus lower energy
consumption.

© MCT COOLING SYSTEM
+ HIGHER EFFICIENCY
Advantage: minimal heat generation.

© MODULAR ROTOR
Advantage: targeted replacement of faulty
power modules.

o SENSORLESS MOTOR TECHNOLOGY
Advantage: no sensors within the motor are
required for rotor position.

° NETWORK BOOTABLE MOTORS
UP TO 1500 RPM
Advantage: no frequency transformer in
cost-sensitive application.

B 2- 17 ANDRITZ <R g\ T & 3] 6 B
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9% ‘
mit IPM Technolog

Motors with IPM tecnnorogy : : 3 : S

90

Motoren ohne IPM Technologie
i Motors without IPM technology

Wirkungsgrad
Efficiency

ETA (%)
“:\f. "u. (R ORISR U | | S .

MotorbaugroBe
Motor size

B . - — I e [l
= | i = 3 | o 14

Motorleistung
Motor power

P2 (kW)

B 2-19 ANDRITZ At @ 8 2L Rt sck £ B ]
24 BRIKIF KPR TP -LBLR R

MoKt A R A AR R FIELY R REKARE
S22 Juok B 400HP(3 )/ ¢ 33 3300V B RETEH 0 L
FRR KNSR B A ST EPERF s TR
AEFI R FENKEPNEFH K T b g e FIT 2 -
S ERCRELBLTE AL F R FRE KPR PLLT @
R Ak o A kR A SR R ke e DTk S kg

<ok

FORITUKF MRS TR R L B o dTdod 2- 100 Bk
bz R e R 2-200 1 = *’%f AR D7 0 Bdhdd k8 aoan S b
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With both pumps operating, flow is not doubled,
H but a useful increase has been obtained.
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g 1 2HPANNM L FBRASRE BT HB

WEMENE |5 W T 5 B % (E
FEEY ™ yxw i | BT b | 0% B o | o O 2 o | i 0
ik 54 4 9 W B B 1) L I % m

T " (rpm}) 7 pf (BHz | (BBZ |&HAZ | s

THE) | FHEHE) | FHEE)

% | 60Hz (%) (%) (A) (A) (A | (%)

37 50 80.0 LLE[79.0 4k | 60T 4.5 10,0 | 5.0
45 60 8ISELE [7195LLE 72T 5.5 e rse
55 | 75 S30DF [S00BIE | 85T 62 | 142 | 43
TS 100 87.0 LA E |81.0 KL L 110 AT 8.1 1'8:2 4.5
90 | 125 875 B E 81 5% E 135 LF 9.2 2155 4.0
110 | 150 88.0LLF [82.5LAF | 1624 F | I1.0 25.9 | 4.0
32 11975 885 LI F |83.0 L E | 190BLF | 12.5 30.7 . |- 3.5
150 | 200 89.0 BL.E 835 L E | 213 LLF 14.0 34.5 3.0
160 | 220 §950 ¢ SIS E | 2388+ | 15.0 36.8 | 3.0
185 | 250 89.5 LI L [84.0LLE | 2704 F | 16.2 SHME T
200 | 270 89.5 LI E [84.0 A E | 290 LLF | 17.8 45270
220 | 300 90.0 L [84.5LNE | 3204 F | 18.0 49.7 | 3.0
260 | 350 90.0 Lk [85.0 U E [ 370BLF | 18.5 56 |v2s
300 | 400 S0SLIE [85.5LIF | 430X F | 19.0 | 66.6 | 2.5
335 | 450 905 DA E [85.5LLFE | 480LXTF | 19.2 HD 125
370 | 500 & T LLE [86.0LLE | S40LLF | 19.7 808 | 2.0
450 | 600 91.0 BLE [86.5 4k | 650 LAF 22.0 97.7 2.0
520 | 700 910 LA E [87.0BLF | 760LL T | 22.5 | 112.3 2.0
600 | 800 91.5 Lk [87.0Xk [ 860 AT | 29.0 | 128.8 | 2.0
670 | 900 o5 Bk [87.SELE [ 9705l T | 325 [t4ze | 3.0
750 [1000 92 0BL.E B7.5EIE [1080LLF | 36.5 | 159.0 | 2.0
[120 |1500 92.5 L F [88.0 LA E 1620 AT 53.9 235.2 1.8
1490 [2000 93 0LLE [88.0 1 F |2160 LA~ | 68.1 | 311.2 1.8
1870 {2500 93.5 BL E |88.0 Ll E (2700 BATF 81.1 388.5 1.8
2240 [3000 940 Dl E 2sZBlE 3240 LT 96.1 | 460.3 1.8
2610 [3500 945 LIE (83 5LLE [3790LLF | 110.7 | 533.5 1.5
2980 (4000 945 LI E |€9.5 LLE [4330LLF | 121.8 | 609.1 15
3360 [4500 945 LI E |890 LI E |4870LLF | 136.6 | 682.9 1.5
3720 5000 950 X E [90.0 L E [S410 X F | 150.0 | 745.7 1.5
4430 (6000 95.0 LLE |90.0 BLE 16490 LT | 180.0 | 895.7 1.5

i
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48 E o oh R i T 4 2%l

EE L N T o | AETNEE va |0, 9 v e 0% 96 v | O
i 54 8 1 W . £ 1, T

kW o (rpm) 7 of (BHZ |(BHEZ BBz | s

FiE) | FHE) | FHE)

60Hz (%) (%) (A) (A) (a) | (%)

37 50 25.0 LLiE 17755 BB SOLLF 4.8 9.3 5.0
45 60 85.5 FE [78.05L E 72 BLF 5.8 11.4 5.0
55| 75 870LIE [SSBE | SHF| 65 | 135 | 43
75 | 100 87.5LLE [80.5LLE | 113BLF 8.4 18.3 4.5
90 | 125 88.0LLE [BLSBLE | 132LLF 9.6 20.8 | 4.0
110 | 150 88.5 L\ E (820D F | 16200 | 11.3 26.0 | 4.0
132 175 89.0 L E (82.5 Lk 189 PAT 1_2.9 30.5 4.0
150 | 200 89.5LLE [83.0LLF | 2161 | 14.3 345 | 3.5
160 | 220 89.5LLE [83.0LLE | 230X | 15.3 36.8 | 3.5
185 | 250 90.0LLE [83.5LLE | 260LLTF | 16.7 2.1 | 35
200 | 270 900 LLE [83.5LLF | 284ELT | 18.1 455 | 3.5
220 | 300 90.0 LI E [84.0 L E | 3204 F | 19.7 49.7 | 3.0
260 | 350 905l E [840AE | 360 LA F| 232 | 585 | 3.0
300 | 400 S0SIIE [845LIE | 420 5L F| 250 | 67.1 | 3.0
335 | 450 91.0 L E [84.50LF | 480 LI | 26.8 745 2.5
370 | 500 1800 ISTOLIE [85.0 L E | 530 BLF| 28.6 8.8 | 25
450 | 600 91.5LLE [8S.0LLE | 650 LI F| 29.6 98.9 | 2.5
520 | 700 91:5 BLETI85.5 BLE™| 760 LT 34.1 113.6 2.5
600 | 800 920 LLE [85.5 LA E | 8500 F| 39.1 | 130.4 | 2.0
670 | 900 920Xk [86.0LE | 970 Lk T | 43.4 | 144.8 | 2.0
750 1000 9235 DLk [86.5 PL £ 1080 LATF 48.1 160.2 2.0
1120 [1500 93.0 L E [87.0LLE [1610 X T | 68.6 | 236.6 | 2.0
1490 [2000 935 LI E [87.5LLE [2150 LAF | 92.4 | 318.6 1.8
1870 12500 94 0Ll E [87.5LLE [2700 LT | 108.8 | 388.6 1.8
2240 13000 945 DI E [88.0 LE [3230 LT ! 1289 | 460.4 | 1.5
2610 3300 945l £ [88.0LLE [3790 LI | 144.9 | 536.5 iy
2980 (4000 945LIE [88.0LL.E [4320 L F | 165.4 | 612.5 1.5
3360 (4500 94.5 XL [88.5 L\ E [4860 L F | 178.5 | 686.7 1.5
3730 5000 95.0 LLE [89.0 L E |5400 LA F | 196.1 | 754.1 1.5
4480 6000 95.0 LLE [89.5 LI E 6490 LLF | 225.1 | $00.7 1.5
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#E i 2h R W % 1 2% H

CEA L Ty Thak | AB O v | A v | O O O |
k> 55 - i I, TR e

kW (rpm) 7 of (BHZ |EHz |&BZ | g

£ Skl TiE) | M) | FYE)

60Hz (%) (%) (A) (A) (A) | (%)

57 [ 50 8455l E [76.0 LE | 62LTF| 5.3 9.9 | 5.0
45 60 GSHEWISBE] BT 6.1 TR
55 | 75 S6SLIE [785ELE | 86LF| 69 | 13.9 | 5.0
75 | 100 8TO0LIE [80.0LIE | 1I7TLLF 8.6 185 | 4.5
90 125 7.5 BIL & “[80.5°LL E 138 LF 10.2 21.4 4.5
110 | 150 880\ F [SI.0DLE | 166541 | 11.8 265 | 4.0
182 | 175 885 LLF |81SLIE | 19351 F | 13.5 314 | 4.0
150 200 89.0 L F (8200 EkE | 220 AF 15.1 35.2 4.0
160 | 220 890LIE [820L0F | 23400 F | 16.1 375 | 4.0
185 | 250 8955 F [825LIF | 264 LK | 17.8 430 |35
200 | 270 89SLILE [825LLF | 288041 | 19.2 5 19
220 | 300 895 LI L [83.0 L E | 3200 F | 20.9 50.6 | 3.5
260 | 350 895 L L [835LIE | 360LLT | 24.5 59.5 | 3.5
300 | 400 S00LIE [83.5LAE | 4200 F | 27.2 68.2 | 3.0
335 | 450 SO0LLE [s40LLF | 480(F | 288 T5.% 1| - 550
370 | 500 1200 T T84.0L(E | S30LLT | 316 $3.2 | 3.0
450 600 90.5 L E [84.5LLE | 650 LF 37.4 101.2 3.0
520 700 91.0 L E [84.5 Ll E 760 BAF 41.6 1156 209
600 | 800 91I0LIE [85.0LLF | 840 L~ | 47.7 | 132.6 | 2.5
670 | 900 915LIE [8SO0LLE | 960LL T | 53.0 | 147.3 | 2.5
750 [1000 915D\ E [855LLE [LO7T0LLT | 57.4 | 163.9 | 2.5
1120 |1500 9205 F [86.0LLFE [1600LLF | 79.9 | 242.0 | 2.0
1490 (2000 92.0 L E [86.5LLE [2150 LI T | 105.6 | 320.0 | 2.0
1270 [2500 92.5 LLE [86.5 BLE [2700 50T | 127.8 | 399.5 | 2.0
2240 [3000 S30LIL [87.0 LE 13230 LUT | 146.7 | 473.2 2.0
7610 [3500 5305 E [87.0 LE [3780LLF | 1693 | 564.4 | 2.0
2980 |4000 940LLE [87.5LLF 43205 LT | 185.8 | 619.3 | L.8
3360 [4530 940LLE [87.5LLF [4860 LLF | 252.5 | 698.3 | 1.8
3730 {5000 95.0 LL & [88.0 LA E 5400 BLF 218.6 780.6 1.5
4480|6000 95S.0LLE [88.0 LLE [6490 LT | 256.5 | 916.0 | 1.5
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\EMmHhE |5 i 2%l
CEg 2 S e R A A AT
£ 4 K B B i 1, G R
kW - (rpm) 7 of (BHz [(BEz |@&H2 | s
FHE) | THIE) | FHE)
B| 60Hz (%) (%) (A) (A) CA) | (%)
37 | 50 840LLE [72580F | 62T 6.0 104 | 5.0
1 60 8500 E [740LLF | 72BLF 73 126 | 5.0
55 | 75 860LE |7550LF | S6LLT 28| 445 .50
75 | 100 865DLE [770BLE | 1BBLF 9.9 TR
90 | 125 870LLE [780LLE | 132501 | 10.6 TED Ll s
110 | 150 8750 E [79.0LLE | 16250 F | 13.0 273 | 4.5
132 | 175 88.0 L L [79.5LLE | 189 BLTF 15.0 31.8 4,5
150 | 200 885 LI E [B0.0BLE | 216 AT | 16.6 355 | 4.0
160 | 220 88.5 LI E [80.0LLE | 230X F | 17.7 37.9 | 4.0
185 | 250 89.0 L F [80.5LLE | 260LLF | 19.6 457 | 40
200 | 270 890LLF [80.SLLE | 284X F | 21.2 478 | 40
220 | 300 89.0 L E [8L.OLLE | 320X F | 23.0 532 | A0
260 | 350 (895 E [ST.O0LLE | 360LBLF | 26.9 61.3 | 3.5
300 | 400 8951 F [SI.SLLE | 42050 F | 30.2 3 | 3.5
335 | 450 g Sk 90.0 BLE [81.5BLE | 480 LF 33.5 78.1 3.0
370 | 500 900LLE (8200 E | 5204 F | 36.0 &7 [ a0
450 | 600 90.5LLE [82.0LLE | 640BL T | 43.6 | 103.7 | 3.0
520 | 700 90.5 L E [82.5LAE | 760 LLF 50.0 119.1 3.0
600 | 800 STOBE [B3.5LLE | B40BLF | 574 | 1366 | 2.5
670 | 900 91.0LLE [83.0LLF | 960X F | 63.7 | 151.6 | 2.5
750 [1000 915 BLE [83.0 X E |1020 L F | 70.9 | 168.8 | 2.5
1120 [1500 9201 F [83.5 L1 F |1600 LA F | 102.2 | 249.2 | 2.0
1490 [2000 920 L E [84.0LLE [2150 B F | 135.1 | 329.5 | 2.0
1870 [2500 925 DL E [84.5 L E [2700 A F | 167.7 | 409.0 | 2.0
2240 [3000 . 9305 E [85.0 L E [3220 LT | 193.8 | 4844 | 2.0
2610 |3500 ! 93.0LLE [85.5LLF [3770LL T | 224.4 | 561.1 2.0
2980 [4000 94.0 Bl F [85.5 LLE [4300 BLF | 253.5 | 633.8 1.8
3360 [4500 G 0LLE [86.0LLF [4850 BLF | 284.2 | 710.5 1.5
3730 |5000 945 LLE [86.0LLE |5400LLF | 313.8 | 784.5 5 Tl
4480 [6000 945 LI [86.0LLF |6490 LLF | 376.9 | 942.3 1.5
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BEMHEIIE |5 i 1% 2% i

EEZ S O e thae | RS 0) A vn | A AL v |l 0 B v | e
2R 5 4 dH W 8 i) 1 I e ®

kW (rpm) 7 of (BHz | (BHEZ |(BHEZ | s

(2% fH) % !
FE) | FHME) | FHEE)

Bl 6oHz (%) (%) Ea) | EaD k) %

37 50 3.5 DLEVIG8. S BLET] ORI 6.9 11.1 5.0
45 60 845 L E [70.0LLE 78 LT 8.3 13.6 | 5.0
55 75 855 DLk [P1.SELE 90 LU T 9.1 15,5 [R50
75 | 100 860l E [13.SBLE | 121 BITF 11.4 20.4 5.0
90 | 125 B6SELE IS ETIEEITF | 127 23.1 [o*.5
110 | 150 §I00LE 975.5BLE | 19T T | 151 263 | 4.5
132, | 175 875LLE [76.0LLFE | 203BLF | 17.6 3281 A5
150 | 200 88,0 BL.E “i76.S Bl .E | 225 BL°F 19.5 38.2 4.0
160 | 220 880LLE |716.5LLE | 240X F | 20.8 40.7 | 4.0
185 | 250 gES PLE (775D .E ) 278 BLF 22.6 46.2 4.0
200 | 270 B85S E [@7.5ELE |300ELT | 24.4 49.9 | 4.0
220 | 300 885 LLE [78.0L0E [ 320B0F | 26.7 545 | 4.0
260 | 350 gESBLE [TB5BLE | 360LLTF | 314 64.0 | 4.0
300 | 400 890 LLE [19.0 L E | 4205l F | 35.0 72.9 | 4.0
335 | 450 80.0LLE 79500 F | 480LLF | 38.8 80.9 | 4.0
370 | 500 Tl 89.5LLE [79.5850k | 5200 F | 41.8 880 | 3.5
450 | 600 89.5 4 F [80.0 A E | 640 AT 50.5 107.4 35
520 | 700 90.0 LLF [80.0LLE | 760LLF | 58.0 | 123.5 3.0
600 | 800 900 LA F [81.001E [ 840LLF | 66.2 | 140.7 | 3.0
670 | 900 905 Ll E [81IOLIE | 960LLF | 73.4 | 156.2 3.0
750 [1000 S0.5LLE [81.SKLE [1020LXF | 79.9 | 173.8 | 3.0
1120 (1500 91.0LLF [81.5LLE [1600LLF | 118.7 | 258.1 L8
1490 |2000 91.0 Pl E [82.0 L E 2150 BLTF | 153.6 341.3 2:5
1870 12509 91.5 L F [82.0 L E [2700 BLF 1:5E91.7 426.0 25
2240 {3000 STSLIE [s25 BAE [220 BLF j222.1 | 507.2 | 2.5
2610 [3500 5505 E [s25BE P770KT | 2586 | 587.8 | 2.0
2980 [4000 93.0 LA E [83.0 L E [4300 LA | 283.8 | 660.0 | 2.0
3360 14500 93SLIE [83.0LLE [4850 L0 F | 318.2 | 740.1 2.0
3730 {5000 94.0 pL F |83.5BL £ [5400BLAF | 333.0 812.3 1.8
4480 [6000 94.5 L E [84.0 L E [6470 LAF | 385.9 | 964.7 1.5
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6 & D) R i % PR 2 # 1l
RZRY v | BT | O v [ 7 O
B B 43 it 6 Iy o 1y i I, I o
A (rpim) " of (#HZ |EHZ |(BHEZ | s
FEHE) | FHEE) | FHEE)
60Hz (%) (%) (A) (A) (A) (%)
37 50 83.0 LE [64.0 4k | T7TLELTF 7.9 kL9 L =575
45 60 84.0 BL £ [66.0 DL E 85 LT 9.4 14.5 55
35 | 75 8SO0LLE [675BLE | 1005 F | 104 | 165 | 5.0
75 | 100 85.5BLE [69.5EE | 130BUF | 13.1 215 | 5.0
90 | 125 860LLF |TIOLLE | 147BLF | 14.8 287 1. 4.5
110 | 150 865 0L |BORE | IBOET | 113 30.3 | 4.5
132 | 175 87.0 A E [725 0 E | 216 LT | 20.1 358 | 4.5
150 | 200 8IS |730BLE | 2388 F | 233 403 | 4.0
160 220 875 Bl E 1730t E 248 DLF 23.8 43.0 4.0
185 | 250 880l E (7400 E | 287TLLT 21.6 48.7 4.0
200 | 270 B3.6LL.E [74.0BLFE | 310LL T | 282 52.6 | 40
220 | 300 88.5 L E (7450 [ 3204F | 30.7 5Ta | 4.0
260 | 350 88.5 Ll E (7450 [ 360BLF | 36.1 67.4 | 4.0
300 | 400 89.0 LA E [75.0 4L | 420 BL°F 41.4 773 4.0
335 | 450 coo  |PPOBE [SOBE 280 T | 46.0 | 858 | 4.0
370 | 500 8o.5 L E [7S.5BLE | 520 ATF 48.9 94.1 4.0
450 | 600 89S LAL |155BLE | 640 BLF | 59.1 | 113.8 3.5
520 | 700 895 LLE [760LLE | 760LL T | 67.9 | 130.7 3.5
600 | 800 900 E [76.0LLE | 840RLTF | 76.5 | 149.9 | 3.0
670 | 900 90.0 LLE |76.5LLE | 960 LA T | 84.8 | 166.3 3.0
750 1000 90.5 L E 176.5 L E [1020 LF 94 .4 185.2 3.0
1120 [1500 90.5 LI E [77.0 L E [1600 AF | 137.4 | 274.7 | 3.0
1490 (2000 90 BET 7.0 8L E 12150 BLF | 181.8 363.5 25
1870 [2500 91.0 BLE |77.5BLE [2700 LA | 226.6 | 453.2 2.5
2240 [3000 915 BI.E [77.5BL E 3220 BL | |-270.0 | 540.0 |-2.0 |
2610 [3500 i91.5L>u: 78.0 LLE [3770 L F | 306.3 | 625.1 | 2.0
2980 [4000 92.0 LLE [78.0LLE [4300 LT | 347.9 | 710.0 2.0
3360 [4500 92.5 LLE 178.5 LLE [4850 L F | 387.6 | 791.0 2.0 |
3730 (5000 930 LLE [79.0 LA E 15400 XXF | 416.5 867.8 2.0
4480 6000 93.5 L E [79.550F (6470 pLF | 484.2 [1030.2 1.8

HEERFAFIZEDBR  MEBNEMBEERNFSEEMS 3300V WHEEE E (V) R

[ 3% DL 3300/E ~ B ~ ThE M 3300V MH[E -
MR RFI RN SR D REYZ R RK— R 28 M Ed 5 4P [1250HP
Z A HR - THE LA 1500HP 465K 93.0 L & » THEG 87.0 LA R dr Bp i e -
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it 2 2HFIUFAR{LSR BT P

MEMBEIE 5 i A% 1 2% {H
REWB [ g Thok | AD DN v | 0, 4 v | 0 O U | R
¥ 15 43 4t 1 0% o i I, I 2 =
kB s (rpm) 7 of (B2 |(BHEz |[(BHZ | s
FHfE) | FEHE) | FHEHE)
% 60Hz (%) (%) (A) (A) (A) | (%)
37, [ 850 800 LLE 7900 E | 67TKLTF 4.5 100 5.0
45 | 60 8151 E [79.5 Bl E 81 LI F 5.5 119 |58
TR 8305l [B0O0BIE | O5BLF| 62 | 142 | 45
75 | 100 §T0LLE [BILOELE | 127BLF 8.1 22 45
90 125 STS5BLE BLSELE 148 LT 9.2 %5 4.0
110 | 150 88.0LLE [825LLE | 1784 F | 11.0 259 | 4.0
13211 475 885 Bl E B30 BL.E T 2TEBLTF 12.5 30.7 3.5
150 | 200 890LLE [83.5LLE | 23850 F | 14.0 345 | 3.0
160 | 220 800LLFE [83.5LLF | 250BLF | 15.0 36.8 | 3.0
185 | 250 890.5 L F [84.0LLE | 286 A 16.2 42.1 3.0
200 | 270 89.5 LI L [84.0BLE | 307LLF | 17.8 52 | &0
220 | 300 89.5 LI E [845LLE | 3404 F | 18.0 497 | 3.0
260 | 350 90.0 L E [8S.0LLE | 370BAF | 18.5 Sh.L |45
300 | 400 90.0LAE [85.5BLE [ 430LLF [ 19.0 66.6 | 2.5
335 | 450 90.5 Lk [85.5LLE | 486 LT 19.2 74.0 2.5
370 | 500 5|35k 90.S LI E [86.0LLE | 540LLF | 19.7 80.8 | 2.0
450 | 600 91.0LAE [86.5BAE | 650 AT 22.0 9749 2.0
520 | 700 91.0 AL [87.0L4E | 7SO0LATF 255 112.3 2.0
600 | 800 OTSL\E [87.0LLE | 860X | 29.0 | 128.8 2.0
670 | 900 91.SLLE [87.5LLE | 970LLF | 32.5 | 143.0 2.0
750 1000 92.0 LLE [87.5LLE [1080LLT | 36.5 | 159.0 2.0
1120 [1500 025 LLE |88.0 LLF |1620 L F | 53.9 | 235.2 1.8
1490 [2000 930LLF [88.0LE [2160LLF | 68.1 | 311.2 1.8
1870 [2500 93.5 Ll I [88.0 LLE [2700 L F | 81.1 | 3@8.5 1.8
2240 [3000 | 94,0 pL k£ |88.5 LI E [3250 LLF 96.1 i 460.3 1.8
2610 (3500 9451 L [88SLLE [3790LLF | 110.7 | 533.5 K5
2980 [4000 94 SLIE [¢8SLLE [4330LLTF | 121.8 | 609.1 1.5
3360 4500 045 LI L [89.0LE [4870 LT | 136.6 | 682.9 ¥5
3730 [5000 9SO0LLE [90.0LE [S410LLF | 150.0 | 745.7 L%
4480 (6000 95.0 LI E [90.0 LLE 6500 L T | 180.0 | 895.7 [.5
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FEMEDE |g W T 1 T B
RE®Y T gz ik | BV v MR v |WA 0% 0 VR | 0
£t 5 4 4B B - . I, o
kW : (rpm) 7 pf (BMZ |(&HHZ [(BiHZ S
(2% H) : .
FEHE) | FHEE) | FHE)
¥l 6oHz (%) (%) (A) (A) | (A) | (%
37 50 85.0 BLE 1775 ELE 63 LAF 4.9 9.6 4.5
45 60 86.0 BL E |78.5 KL E 5 L 5.7 11.4 4.5
55 75 ST 0P E 795 ELE 90 DI 6.5 13.6 4.0
75 100 7.5 B E 1805 Bl E 123 LLF 8.5 18.3 4.0
90 125 880 LE [81LSELE 144 DL 9.7 20.8 4.0
110 150 88.5 Lk [82.0 DL E 176 BLF 11.4 26.0 4.0
132 175 89.0 L E (82.5 Bl E 206 A 13.0 30.5 4.0
150 200 89.5 L E |[83.0 Bl E 235 BLF 14.3 34.5 3.5
160 220 89.5 A E [83.0 A L 250 AT | 36.8 355
185 250 90.0 LL E ([83.5 Bl E 283 DLF 16.8 42.1 3.5
200 270 J 90.0 L E [83.5 A E 309 AT 18.2 45.5 3.5
220 | 300 900l E [84.0LLF | 335CLF | 19.7 | 49.7 | 3.0
260 350 90.5 L E |84.0 DA E 388 AT 23.2 58.5 3.0
300 400 90.5 BL E. [84.5 DL 445 DUF 25.0 67.1 3.0
335 450 91.0 A E |84.5SLLE | 490 LTF 26.8 74.5 2.5
370 500 . 150 91,0 L E [84.5 L E 537 AT 28.6 81.8 2.5
450 600 95 BlE 850l E 644 DUF 29.6 98.9 2.0
520 700 91.5 L E [85.0 8 E 740 DATF 34.1 113.6 2.0
600 800 920 DL B 1855 B & 850 AT 39.1 130.4 2._0
670 900 920 LI E |85 5SPLE 965 LAT 43 .4 144.8 2.0
750 {1000 92.5 L E [86.0 L E [1070 BLF 48.1 160.2 2.0
1120 |1500 93.0 LL & (86.5 LAk [1600 LLF 68.6 236.6 2.0
1490 [2000 93SCIE [87.0LLF [2150LXF | 92.4 | 318.6 | 1.8
1870 2500 940 L £ 87.5 L E [2700 BLTF 108.8 388.6 1.8
2240 (3000 94.5 v - [88.0 L E (3250 LLF 128.9 460.4 kS
2610 (3500 94.5 L. [8RB.OLLE (3785 LT 144.9 536.5 I.5
2980 (4000 94.5 DLk |88.0 Lk [4330LLTF ! 165.4 612.5 1.5
3360 (4500 94.5 DL E [88.5 L L 14850 AT 178.5 686.7 k.5
3730 5000 95.0 LL E i89.0 L.k 5400 LLF 196.1 754.1 )
4480 (6000 95.0 L E (89 5Ll L 6550 LT | 225.1 900.7 k.5
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L 5 @ : B £ 1, I (& =
308 — (rpm) 7 of (&HZ | (BHZ (%?Fﬁz S

FEE) | FHE) | FHE)

60Hz (%) (%) (A) (A) (A) (%)

37 50 845k |75.0 BL E 66 LT 5.5 10.0 4.5
45 60 85.5 ELE "176.5BL .E T1ELF 6.3 TE 4.5
55| 75 86SLIE [77SBE | STBLT| 72 | 141 | 45
75| 100 87.0 A E |79.0 Bl E 123 BLF 9.} 18.7 4.0
90 | 125 87.5 BLE 9.5BL.E | 145 Ll 10.4 221 4.0
110 | 150 88.0 L F [80.0BLE | 176 LATF 122 26.7 4.0
132 ) 178 88.5 4k (8050 E | 206 LAF 14.0 3L7 4.0
150 | 200 89.0 Lk [81.0LLE | 235LLF 15.5 35.6 4.0
160 | 220 89.0 L £ [81.0 Bl E 250 LT 16.6 38.8 4.0
185 | 250 89.5 A E 81.5BLE | 2830LA°TF 18.1 43.4 3.5
200 | 270 89.5 A E [81LSBAE | 310 XTF 19.6 46.9 3.5
220 | 300 80.5 Lk (820l L | 335 4F 22.6 51.2 3.5
260 | 350 89.5 Lk 825Xk 390 LR 26.5 60.2 3.5
300 | 400 920.0 AL (825X L | 450BATF | 29.5 | 69.1 3.0
335 | 450 3t 90.0 L E [83.0LL L | 490 LLTF 31,2 76.7 3.0
370 | 500 90.5 Lk [83.0lE | 540 LT 34.2 84.2 3.0
450 | 600 90.5 AL [83.0L4E | 645LAF 40.5 102.4 3.0
520 | 700 91.0 Ak [83.5 Ak | 740 LT 45.1 117.0 2.5
600 | 800 91.0 L E [84.0 LA E 850 LLF 317 134.2 2.5
670 | 900 91.s Bl E [840LLE | 965 LT 57.4 149.0 2.5
750 [1000 91.5 Ak (8451 E 1070 BAF 622 165.8 2.5
1120 (1500 92.0 L E [85.0 LIk {1600 BLTF 86.6 244.8 2.0
1490 2000 920l L |85s. 5L E 213SLLT | 114.4 323.8 2.0
1870 (2500 92:5'BL.E [85.5BL.E. 2700 BLF | 138.5 .| 404.2 2.0
2240 (3000 93.0 L £ [86.0 L E [3240 AT | 158.9 | 478.7 2.0
2610 (3500 93.0 Lk [86.0 X E [3780 AT | 183.4 557.8 250
2980 (4000 94.0 Lk [86.5 LA E [4330 XF | 201.3 | 626.5 1.8
3360 4500 940 Lk [86.5 A E (4840 LLF | 219.4 | 706.4 1.8
3730 |5000 95.0 DL E [R7.0LE [5400 AT | 236.8 | 771.4 55
4480 [6000 o5 5L E I87.0'BL B [6500 BLF ..277.9 - | 9265 1.5
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WEMBDE |5 i T, 7 B%E
GES. 1 '8 mare o | RN | v | L R | A
, i 5 S W 5 i 1, I s =
i (rpm) 7 of CEFARNC T - RC-2 - Al
F{E) | FEE) | FHE)
B! 60Hz (%) (%) (A) (A) (A) | (%)
37 50 840 E [T1SBLE | 66LLTF 6.2 10.5 | 4.5
45 | 60 8SOLLE |713.0LLE | 77LLF 2.2 i3 1A
55 | s 860LLE [74SBIE | SIBLTF 8.1 147 | 4.5
75 | 100 86SDLLE [760LLE | 12350 F | 10.3 19.5 | 4.5
90 | 125 870LLE [77.0B0E | 144BLF | 11.0 230 A5
110 | 150 87.5BL.E [P80BLE | 176LLF | 13.5 276 | 4.5
132 | 175 88.0LLE [7185LLE | 206 L~ | 15.6 D0 | As
150 | 200 88.SLLE [79.0BLE | 235BLF | 17.3 36.7 | 4.0
160 220 88.5 Ak [79.0 BA |k 250 LT 18.4 39.1 4.0
185 | 250 890 LLE [195LLE | 283 LA F | 20.4 447 | 4.0
200 | 270 89.0 L E [79.58LE | 309 LTF 22.1 48.3 4.0
220 | 300 89.0 L E [80.0LLE | 335 B4AF | 23.9 52.8 | 4.0
260 | 350 89.5 DL L [80.0LLE | 390 L F | 28.0 62.1 | 3.5
300 | 400 89.5 LI F [80.5LLE | 450 LA F | 31.4 Wi | 8.5
335 | 450 AL 90.0 LLE [80.5LLE | 490 LA F | 34.9 79.0 | 3.0
370 | 500 90.0 BLE [81.0BLE | 540 LT 375 86.8 3.0
450 | 600 905 E [BLOLLE | 645LL T | 454 | 1049 | 3.0
520 | 700 90.5s LE [81.5 L E | 740 AT | 52.0 | 120.5 | 3.0
600 | 800 Bl E BLSELE | 84DRL T | 593 | 1383 | 2.5
670 | 900 S1.OLLFE [82.0LLE | 960 LA F | 66.3 | 153.5 | 2.5
750 (1000 91.SLLE [820LLE [1060LLTF | 73.8 | 170.9 | 2.5
1120 |1500 920 L E [82.5LLE [1580LLF | 106.3 | 252.2 [ 2.0
1490 [2000 92 0L E [83.0LLE [21305LF | 140.6 | 333.5 | 2.0
1870 |2500 925 DL E [83.5LLE (2690 LIF | 174.5 | 413.9 | 2.0
2240 (3000 93.0 L E (84014 F [3230LL°F 201.6 490.1 2.0
2610 |3500 93.0 L [84.5LLE [3780LLF | 233.5 | 567.7 | 2.0
2980 [4000 94.0 LLE |84.5 L1 [4330LLF | 263.7 | 641.3 1.8
336C 4500 94 0Ll L [85.0L1 F [4830 LT | 295.7 | 718.8 1.8
3730 (5000 945 LLE [85.0 bL.r 5380 LT | 326.5 | 793.8 1.5
L4480 6000 54 SLIE [85.0LLE [6490 BLF | 392.1 | 953.4 s
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BEMBEDE |5 i 756 2% H
AE@Y [T g | I g | v | A v | e A
8 15 4 44U B "% I, I = =
3.1 Y- (rpm) " pf (BHHZ |(BHEZ | (BHEZ ] s
FfE) | FEE) | FHM)
%1 60Hz (%) (%) (A) (A) (A) | (%)
37 50 83.5PLE 675 E 66 LLF 3.2 11.2 5.0
45 60 84.5LLE [69.0 L1 £ 77 L F 8.5 132 | 5.0
T B55E [705BE | ST | 95 | 156 | 5.0
75 | 100 j 860ELF [25BLE |123BITF| 119 2056 | 5.0
90 | 125 865 B E J3SELE | 144BT | 132 2 T R
1'to. | 150 27.0 Bl E |74.5 Bl E " 176 BLF 15.7 29.0 4.5
132 [ 175 875LLE [1S0LLE | 2065(F | 183 344 | 4.5
150 | 200 8S0LLE [P5SELE | 235BLF | 20.3 38.6 | 4.0
160 | 220 88.0 4k |75.5LLE | 250 AF 21.6 41.2 4.0
185 | 250 §ES BB P6SBL.E | 283ELF | 235 46.7 | 4.0
200 | 270 885 LA E |76.5ELE | 309BLF | 25.4 505 | 4.0
220 | 300 885 LI F [77.0BLE | 335LA R | 27.8 $55 ' |' 4.0
260 | 350 885 LI E [7T7.508F [390BATF | 32.7 64.8 | 4.0
300 | 400 89.0 A E [780LLE [ 45S0LLTF | 36.4 739 | 4.0
335 | 450 89.0 L E |785LLE | 490BLF | 40.4 82.0 | 4.0
370 | 500 i b 89.0 LA FE [78.5LL L | S40BLF 43.5 90.0 3.5
450 | 600 895LLE [190CLE | 645 T | 52.5 | 108.8 3.5
520 | 700 89.SLAE |79.0LLE | 740LAF | 60.3 | 125.0 3.0
600 | 800 _[p0.0 X E [80.0 B E | B45ELT | 68.9 | 142.4 | 3.0
670 | 900 90.0 LLE [80.0LE | 960LLF | 76.4 | 158.2 3.0
750 1000 90.5 LLF [80.5 LA E [1060LLF | 83.1 | 176.0 3.0
1120 [1500 91.0LLE [80.5 L E 1580 LLTF | 123.5 | 261.3 3.0
1490 [2000 910LLF [81.O0LIE [2130LLTF | 159.8 | 345.5 R
1870 [2500 915 L L [81.0LLE [2690LLF | 199.4 | 431.2 i
2240 (3000 91.5 5 F [81.5BLE [B210BLF | 232.1 | 513.5 2.3
2610 (3500 920 Ll B1.5LLE [3780BLTF | 269.0 | 595.0 2.0
2980 (4000 93.C LLE [82.0 L E [4300LLF | 295.3 | 668.0 2.0
3360 [4500 93 5 LI E [82.0 L= [4800LL T | 331.1 | 749.1 1.8
3730 [5000 94.0 L) [82.5 Bl E [5360 LLF | 346.5 | 822.2 1.8
4480 (6000 945 LI [83.0 U E [6500 LLF | 401.5 | 976.3 1.5
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WEMHIIR |5 W % e A B %5 1E

[ 4 4 B %R o= AT | TR U AR T U AR e

i, 5 4% 5t 8 0 B 1y i 1, S .
i (rpm) n ot (BHz |(BHZ |BHEZ | s

FHE) | FHE) | FTEHE)

¥ 60Hz (%) (%) (A) (A) (A) | (%)

37 50 83.0 L E 63081 E 66 DIF 8.2 12.1 5.5
45 60 84.0 BLE [65.0 LA E 77 LT 9.8 14.1 5.5
55 75 85.0 LA E 166.5 LAk 91 LLF 10.8 16.6 5.0
75 | 100 855 Lk [68.5BLE [ 123LLTF 13.6 21.9 5.0
90/ | 125 86.0 L F |70.0 L E | 144 LITF 15.4 25.6 4.5
110 | 150 865l F [710LLE | 176 LI 18.0 30.6 4.5
132 | 175 87.0 L E |71.5 L E | 206 AT 20.9 36.3 4.5
150 | 200 87.5 L E |72.0BLE | 235BLTF 23.2 40.7 4.0
160 | 220 87.5LLE [720 0Lk | 250LLF 24.8 43.4 4.0
185 | 250 88.0 LA E |73.0LL Lk | 283 LT 27.1 49.2 4.0
200 | 270 88.0 LLE [73.0 LA L | 309LLTF 29.3 53.2 4.0
220 | 300 88.0 A E [73.5LAE | 335LF 31.9 58.1 4.0
260 | 350 88.5 L F [73.50E | 390 LLF 37.5 68.7 4.0
300 | 400 S8 SLIE [A0BE | 4500 F | 43.1 | 783 | 4.0
335 | 450 Al g 89.0 A E [74.0LLE | 490 UTF 47.8 86.9 4.0
370 | 500 89.0 L E (7450 F | 540 AT 50.9 96.0 4.0
450 -| 600 895 LA E [745BLF | 645LLF-| 61.5 | 115.4 3.5
520 | 700 89.5 L E (7500 | 740 4T 70.6 | 133.4 3.5
600 | 800 90.0 L E |7S.0 L E 845 DL 79.6 151.9 3.0
670 | 900 90.0 L E [75.5 LJL 960 AT 88.2 | 168.5 3.0
750 {1000 90.5 BL E [75.5 BLE [1060 BIF 98.3 | 187.6 3.0
1120 [1500 90.5 Bl L |76.0 L E 1580 BLF | 142.9 | 278.3 3.0
1490 (2000 91.0 BLE [76.0 Lk (2130 LA | 189.1 368.3 2.5
1870 |2500 9L.0 L E [76.5 LAk [2680 BLTF | 235.7 | 459.2 2.5
1240 [3000 915 L E [76.5 L E [320080F | 280.8 | 550.0 2.0
7610 13500 91.5 L E [77.0 L4 E (3780 2LF | 318.6 633.2 2.0
12980 (4000 92.0 pLE |77.0 A L (4300 LLF | 361.8 7191 2.0
}3_360 4500 92.5 BLE [77.5 L& [4800 LR | 403.1 801.2 2.0
3730 5000 93.0 LA £ |78.0 LA E [5360 LU'F | 4332 | 878.9 2.0
4480 (60060 93.5 Lk |78.5 8Lk 6500 LATF | 503.6 |1043.3 1.8

I 5 LA 3300/E « %K ~ THER G 3300V fHE -
MEGLIRET AN YR -BE Y BRI K — R 2 g §) 4P 1250HP
ZWE S HBE B L, 1500HP ¥ % 93.0 Ll & - AR 86.5 Ll E MR BRIEAE -
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