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Protecled againstthe
. : A Ay lodepths of between
Indices of protection : L 0.15and 1 m

in accordance with |EC 34-5 :

Protected ogainst the |
effects o prolonged
immersion at depth

IP : Index of protection
5 : Machine protected against dust and accidental contact.

Test result - no dust enters in harmiul quantities, no risk of direct contact
with rotating parts.
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Range
dentification

Frame size
IEC 72

No. of poles |

P.Béto 123

and construction

Stator type

code

éaeuﬁn'E
PB4 to 123

Armature
voltage

|

Section D2
Page 61

|
Rated
speed

=

Rated
power

IEC 34-7

Sacion e
Page 63

Mounting
arrian' em%m

Yy

Section G1
Page 26

Field
*._rult'avga'-

Section D2

Page 60

caEHng

IEC 34-6

Section C4.1
Pages 45- 50

Protection
IEC 34-5

‘Section B1
Piige 19



- [-EROY MADE IN :

IEC 34.1.1990 SOMER FRANCE

> MOTEUR A COURANT CONTINU I

DIRECT CURRENT MOTOR

TYPE: LSK 1604 S 02 Ne 700000/10 9/1992|M 249 kg

Classe / Ins class H IM 1001 IP 23 IC 06

M,/ Ratedtorqgue 3071 N.m| Ant. 1000 m | Temp. 40 °C
kW | min™ v A v A

Nom./Rat.| 36.3 1150 440 955 360 S
3,63 115 44 9.55 360 3
36,3 1720 440 95.5 240

i § Systéme peinture: | Induit / Arm. Excit. / Field

() Service/Duty S1 |DE 6312 2RS C3 |NDE 63122RS C3 (O

¥ Explanation of symbols used on identification plates

. Range M...kg : Weight Bearings

: Frame size lcl. H . Insulation class H DE - Drive end

: No. of poles IM 1001 : Operating position Bearing

: Slator symbal IP 23 . Index of protection NDE  : Nondrive end

- Construction code IC 06 : Index of cooling Bearing

. Impregnation index M., : Rated torque

- Painting system Altit. : Maximum operating altitude ~ 50 g*  : Amount of grease at each
in metres regreasing (in grammes)

o Temp.  : Maximum ambient operating 3900 h*: Regreasing interval

temperature (in hours)

: Motor batch number
: Serial number
: Month of manufacture

UNIREX N3 : Type of grease

: Nom . Rated characteristics
- Year of manufacture kW & Poar Etor
min! - Revolutions per minute
vV - Armature voltage * indicated for non-sealed bearings
A . Armature current
Vv . Field voltage
A : Field current

: Other operating points

Yy



AC sla, 50 cmal oy, 9 Slox SO -

Typ  |D|K||K|E||R| |6||8(1211 4| |w

Type of
current
D three-phase a.c.

Machine type
K squirrel-cage motor
S slipring motor

Cooling method,

degree of protection

A self-ventilation IP 23/24

R closed-circuit ventilation IP 54/55
(air-to-air heat exchanger)

K closed-cisrcuit-cooling IP 44, IP 54
upon request (air-to-water heat

exchanger)

F forced ventilation IP 44
(duct connection)

S air-to-air-heat exchanger
with 2 fans sets IP 54/55

M air-to-water heat exchanger

with one fan IP 44,

IP 54 upon request
L open-circuit ventilation

with one fan set IP 23
O surface cooling IP 55
C ribbed cooling IP 55

Version (encoded information)
Bearing arrangement, non-standard voltage
and frequency, explosion-protection type,
construction type, heavy starting, etc.

Frame size (encoded information)

Core length (encoded values)

Number of pole pairs

Additional letters for modifications and special requirements

Y¥



MOTEURS
ALSTHOM

CEGELEC MOTEURS - NANCY (FRANCE)

MOTEUR ASYNCHRONE [ INDUCTION MOTOR
Typ-F3RXC355 LBG |N0 0240689213923 | 1992

200 kW|[Cos ¢ (.80 741 1imin
ICOTAS1T [IM1007 [IP55

Stat. [U 6300 V[l 245 Al3~| Y |cF[aT80 K

Rot. 3 Cage U _— vl — aAlel-[aT -

Temp. < 45 °C|S1 [F 50 HzM 2300 kg
ITEM 526.11 et 536.11

MOTEURS
ALSTHOM

CEGELEC MOTEURS - NANCY (FRANCE)

MOTEUR ASYNCHRONE | INDUCTION MOTOR
Typ. N3 RXS 450J6G[No 024067 921 1992
500 kW|[Cos ¢ 0,85 988 1imin
IC 01A61 [IM 1001 [IP55
Stat. [lU 6300 V|I 56,3 A[3~~|Y [CIF |AT 80 K
Rot. BAGUES [U 580 V|I 530 A|CIF |AT 80 K
Temp. < L5 °C[ST1 |F 50 Hzi[M 5200 kg

Yo



Induction motor type :N3 RXS450J6(G

Power 500 ku

Voltage 6300 v

Phases number : 3
Terminals number : 3
Current 56,3 A

Rated speed 988 rpm
Synchronous speed 1000 rpm
Frequency 50 Hz

Loads 4/4 3/4 2/4
Efficiency 9.8 945 931
Power factor 085 0,81 0,72
Insulation class : F
Temperature rise 80 K

Maximum torque/Rated torque 2,6

Direction of rotation (view from DE) Clockwise
Airgap when cold 2 mm
< WEIGHTS

Total weight 5200 kg

Weight of stator 2660 kg

Weight of rotor 1511 kg

Weight of bearings + miscellaneous 1229 kg

\t4



Induction motor type : N3RXS4&00J6G

Power 330 kw

Voltage 6300 v

Phases number : 3
Terminals number : 3
Current 38,7 A

Rated speed 987 rpm
Synchronous speed 1000 rpm
Frequency 50 Hz

Loads 4/4 3/4 2/4
Efficiency 9.2 942 935
Power factor 083 080 072
Insulation class : F
Temperature rise 80 K

Maximum torque/Rated torque 2

Direction of rotation (view from DE) Clockwise
Airgap when cold 15 mm

« WEIGHTS

Total weight 3775 kg

Weight of stator 1862 kg

Weight of rotor 988 kg

Weight of bearings + miscellaneous 925 kg

Yv



tems

33 Direction of rotation ( according to IEC 34.8) 526.11 Counterclockwise ; 536.11 Clockwise
34| |Radial stress (N) 0
35 Axial stress (N) 0
36 Efficiency (% of nominal power) (25) Gy 927 |on @\ o) 96
37| |Cosphi  (%ofnominalpower) a5 (50) 065 @9 0% [(00) 080
38 Rotor inertia ( m.R2 ) . (Kg.m2) 12,8
391 ** | Starting cos phi B B
40 | Winding insulation class LEC 3.1 F -
41| | Winding temperature insulation class LEC34.1 B8
42| | Type of construction LEC 47 || IM1001
43 Service LEC 34.1 Continous
44 Protection Degree LEC 34.5 |P55
45 Cooling mode IEC 346 | ICO1 A51
46 shaft side 6220 C3
47 Bearings |no shaft side NU 218
48| " maintenance operation L —— Hours
49| |Starting mode I |
‘0| |Starting current 4.8 nominal current
A Rotoric voltage (Volts)
52| | Rotoric current (Amp)
53 Nbr of consecutivelstart up from a cold state 3
54 from a warm state 2
55 Nbr of start up in an hour 3
56 Temperature sensors windings Nbr;6 Type PT100
57 bearings Nbr:2 Type PT100
58| |Motor weight (Kg) 2300
59| | Rotor weight (Kg) 659
60| | Type of installation Horizontal
61 Type of coupling Direct (semi Elastic)
62| | Terminal box position stator ( according to IEC 34.8) Left
63| | Terminal box posttion rotor ( according to IEC 34.8 ) Left
64| |Cable glands stator For 1 cable 3x 120 Sgmm 6/10 Kv
65
66| |Accessories (optional) Key Yes
67 Heater Yes
68 base with anchor,bolts,andliner. No
59 Vibration sensors No
0 Speed sensors No
171
72
73] |NOTE:  Torque curve hereafter enclosed
74 |EC 34.8: facing the motor shaft end
75 The direction of rotation for these motors is reversible
76
77

YA




o

Clockwise

33| | Direction of rotation ( according to
34| |Radial stress (N) 31000
35| | Axial stress (N) 0
36| |Efficiency (% of nominal power) 25) G0) B4 |05 %5 a0 %8
37| | Cos phi (% of nominal power) e s0) 07 |05 081 |(100) 08
38 [Rotorinertia(mA2) _ (Kgm?) 42,1 o
39| ** | Starting cos phi - -
40| | Winding insulation class lEcwl | F -
41| | Winding temperature insulation class LECH] B - -
42| | Type of construction LEC 34.7 IM1001
43 [Service LEC 34.1 Continous [
44| | Protection Degree [EC 345 IP55
45| | Cooling mode IEC 346 | IC01A61
46 shaft side NU 1026 + 6026C3
47| |Bearings |no shaft side NU 1022
48| ™ maintenance operation L) — Hours
49| | Starting mode Resistor | ]
“0| |Starting current Following starting equipment
Rotoric voltage (Volts) 580
752 |Rotoric current (Amp) 530
53| | Nbrof consecutive start up from a cold state 3
54 from a warm state 2
55| |Nbr of start up in an hour 3
56| | Temperature sensors windings Nbr:6 Type PT100
57 bearings Nbr:2 Type PT100
58| | Motor weight (Kg) 5200
59|** | Rotor weight (Kg) 1511
60| | Type of installation Horizontal
61| |Type of coupling Pulley and belt
62| | Terminal box position stator ( according to [EC 34.8)) Right
63| | Terminal box position rotor ( according to |EC 34.8 ) Right
64| |Cable glands stator ' for 1 cable 3 x 120 Sgmm 6/10 Kv
65|* |Cable glands rotor See note
66| |Accessories (optional) Key Yes
67 Heater Yes
68 base with anchor,bolts,and liner. No
49 Vibration sensors No
) Speed sensors No
171
72| |NOTES: Torque curve hereafter enclose
73 Low voltage cables are designed and supplied by KHASH CEMENT
74 IEC 34.8: facing the motor shaft end
75
76
77

Y4




AC &SI sla 5 g0 3,18kl o =0

Mounting arrangements

Foot-mounted motor.

Flange-mounted motor,
large flange

Flange-mounted motor,
small flange

Foot- and flange-mounted
rator with feet,
large flange

Foot-and flange-mounted
rator with feet,
small flange

Foot-mounted motor,
shaft with free extensions

*) Not stated in |[EC 34-7.

CodeliCodell
MBI IMYS IMVe IMBe IMBT IMBS
IM1001 IM101T  IM1031T  IM1051  IM10ET  IM10T
Sa . = . -
1 O
MBS  IMV1T IMV3 %) *) "
IM3001T  IM301T  IM3031 II'-.-1 3051 IM30ET  IM30T1
= " -
£ O 0F £ O L}
IMBT14 1M \.-“19 *) *) "
IM3EDT  IM3B11 IM3631 IME‘»EE I IM3BBT  IM36T1
Cn O an s )
IMB35 IMWVIS IMV3E ™) ") ")
IM2001  IM2011T  IM2031 IME{JE 1 IM2061  IM2071
MFEN;
- =
4 by D e CF
IM B34
IM2101  IM2111  IM2131  IM2151  IM2161T  IM2171

€ J 5 @@ 3

IM1002

- L
L g

IM1012  IM1032  IM1052

[P EHE T2

IM1062  IM1072

Product code pos. 12

A = foot-mounted,
term.box top

R = foot-mounted,
term.box RHS

L = foot-mounted,
term.box LHS

B = flange mounted,
large flange

C = flange mounted,
small flange

H = footflange-mounted,
term.box top

5 = footflange-mounted,
term box RHS

T = footflange-mounted,
term.box LHS

J = footflange-mounted,
small flange
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DC (b, sse i slo Sy, -#

untings and positions (IEC standard 34-7)

‘Foot mounted motors

(FF) flange mounted motors
Foot and (FF) flange mounted
motors

Mounting options according to Select the possible configurations for
the frame size installation in the machine from the
Some operating positions are not table below. In case of difficulty, please
permitted for motors in the standard range. consult Leroy-Somer.

Yy
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STANDARD MOTORS
Alminum motors
Steel motors

31k (slas 590 o b 2l -V

o000
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AC 5 DC (b, 5500 S 5,8 sl o5, A

Sl s, =32 2
é)‘f&%‘jéﬁ,ﬁ‘@%cJ\fJbﬂ\Jﬁ

AR wbw |) Sl J\S &_93\93_93_,»;;&“

9ol Sl 4 b L Co ) ey S

Temperature Tmax .
ey ool

|/ (S S Ay O 589 S ST 55 50
&S gl e gl 51 OT gles aSST B9

Load

Time

N = operation at constant load

sSSP oLols Py
) )‘93}.0‘9}7&” ‘5\.0:

Tmax = maximum temperature attained

S2 s,k =3 =B
Load
5 S S Sl b s gal ¥ K

SN A BTSSP S

T max RS e ol S2
| 0\3§ J"S"A"J:S.” J\S Q\AJ'

Lo lhkul g 108 ,L sl 0L

Electrical losses

Temperature

Time
.C—M‘@J%' ‘99' Yo o\
N = operation at constant load
Tmax = maximum temperature attained by u-gng” ol P JLole P|_

*Js& (7 .Q’.m‘)‘,}'y}}&‘



Cycle length
- ——

B S3 oS mi ==

K] é;ﬁ‘ ol c_)\g )‘:‘9.«3 Y JSJA
SN A BTSSP s

Load

Electrical losses

Temperature Tmax : ;)‘Jﬂ:ﬁ,‘ ‘SLA ED L; ‘5)\5 ‘7".’.}"&
| 1B K fe e YO N
e 5 Of A3 plas JKw Obo; ke S
N = operation at constant load .Uﬂf W J.EJ L 4.3...9:.: \»
R = rest
Tmax = maximum temperature attained o/ N
ED=  Dutycycle (%)= —— +100

v e N+R

Cycle length

Load

S4 s, =i T2

jé‘}&j‘ oolals c)‘f_)b‘,.o.;f ‘.}Sﬁ.’,
S 5 kL5 SN Gl gl
fe Ay e olis S4

Electrical losses

Temperature

w‘Jécw‘SS 4?...:*:'5)384 BL)
Time )j}ﬂ};&‘ ‘ 6}‘).3‘ G‘J C)\iﬁ C—JL’-

3 é %
D = starting LY Wl DS e ‘)
N = operation at constant load D = LS.:)L‘MJ L')LAJ AT
R = rest
: | _ | N= 2ol o o a S8 e s
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Contactor utilization categories
(IEC 947-4 - 1)

Utilization categories: AC

v AC-1  Nen-inductive or slightly inductive loads, resistance cvens.
v AC-2 ESlip-ring motors: starting. disconnecticn.

v AC-3 Cage motors: starting, disconnection of running motcrs.

v AC-4 Cage motors: starting, reversal of direction, inching.

v AC-5a Centrol of discharge lamps.

v AC-5b Control of incandescent lamps.
v AC-6a Centrol of transformers.

v AC-6b Centrol of capacitor banks.

v AC-8a Ccntrol of sealed compressor motors for refrigeration with manual reset of
overload trip.

v AC-8b Control of sezled compresscr motors for refrigeration with autcmatic reset
of overload frip.

Note: AC-8 (a&b): American influence

Contactor utilization categories
(IEC 947-4 -1)

Utilization categories: DC
« DC-1: Non-inductive or slightly inductive loads, resistance ovens

v DC-3: Shunt motars: starting, current reversal, inching. Dynamic motor
disconnection

v DC-5: Seres motors: starting, current reversal, inching. Dynamic
motor disconnection

v DC-8: Control of incandescent lamps

1
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Rated voltage Un KV 12KV 175KV 24KV

Rated current In A 400 | 830 | 1250 400 | 630 | 1250 | 400 | 630 | 1250
Max. rated current I A 400 | €30 | 1150 400 | 830 | 150 | 400 | 630 | 1150
Short circuit making capacity Ima  KkApeak | 67 | &7 | &7 50 | 0 50 50 | 50 50
Peak withstand current ldyn  khpeak | 75 | 75| 75 a0 | 50 50 50 | 50 0
Shorttime current 1 sec. th kA eff GIU I H B 25 200 20 20

2 geC, ' ' 25 000 20 |2
3 sec, ' ' 0120 2 6| 16 16

Mainly active load breaking capacity

(test duty 1 and 2, IEC 265) I A 400 | 630 | 1250 400 | 630 | 1250 | 400 | 630 | 1250
Mainly capacitive breaking capacity

(test duty 4, IEC 265) I A 150 | 150 | 150 5] &5 | & 60 | 80 | &0
Mainly inductive breaking capacity

cos p =0,15 A 6| 16| 16 16 | 16 16 16| 16 16
Rated earth fault breaking capacity, [EC 265

Earth fault breaking capacity, fig. 6 | A 150 | 150 | 150 7 7 7 5| 25 25
Capaditive breaking capacity, fig. 7 | A 90 | 0 | 90 40 40 40 a0 21 |2t

"at 206KV

Max. breaking capacity in co-operation with

fuses (IEC 420 1990-11) A 1600 | 1600 800 | 800 800 | 800

Max. fuse size In A 125 | 125 63 | 63 63 | 63

Pawer frequency withstand voltage 50 Hz 1 min.

-to earth and between poles kY 35 45 55

- across Isolating distance kV 45 60 7

Impulze withstand voltage 1.2/50 us.

- to earth and between poles kV 75 95 125

- across isolating distance kV 85 110 145
| Pole distance P mm 150 and 210 170 235 and 275
Max. operating torque at:

- closing K/A mech, Nm 115- 120 Nm

- opening KA mech. Nm K-mech. 120 Nm / A-mech. 3 Nm

Operating angle on the shaft degrees 130

(pening time ms 40- 80

Dimensional drawings switch disconnector 12, 17,5 and 24 kV NAL with mechanism

A




Type FPS 2425 D FPS 3625 D

Rated Voltage (Kv) 24 36
Rated Normal Current (A) 630 - 1600 630 - 1600
Rated Breaking Current (KA) 16-25 16-25
Duration of short Circuit (Sec) 3 3
Rated Frequency : (Hz) 50 50
Making Current (KA Peak) 40-62.5 40-625
Power Frequency Withstand Voltage (Kv) 50 70
Lightning Impulse Withstand Voltage (LIWL,Kv) 125 170
Rated Operating Sequence IEC 0-0.3 sec- CO -3 min-CO
Creepage Distance to Earth (mm) 1260 1260
Creepage Distance Between Terminals (mm) 1260 1260
Closing Time (ms) 46 46
Opening Time (ms) 46 46
Dead Time (ms) 300 300
Motor
Universal series motor for voltage _
110125V or 220-250 V ac. or . Heating elements

Satng Normial Power consumption
Reted curtent current Continuously ~ Thermostatically
voltage Instantangous  atd.c. Rated voltage comnected ~ controlled
V approx, A appror. A VAC W W
20 20 4 210-240 50 200
10 40 8 10127 o0 20
Spring charging time 10-15 5




Values complying with [EC 56 (50 Hz) and ANSI C37 (60 Hz)

Rated Voltage IEC  kV 725
ANS| kY 725
Power frequency withstand voltage
« 1 min dry IEC KV 140
< 1 minwet EC KV 140
- 1 mindry ANSI KV 160
« 10 sec wet ANSI KV 140
Lightning impulse withstand voltage (LIWL) IEC KV 325
- Full wave 1.2/50 yis ANSI KV 350
- Chopped wave 2 s ANSI KV 452
- Chopped wave 3 yis ANSI kY 402
Creepage distance to earth 1)2) mm 1995
Creepage distance across break 1)2) mm 1995
Rated normal current A 2000/ 2500
Rated breaking current at 50Hz kA 315
at 60Hz kA 25
First pole to clear factor 1.5
Making current / peak KA 62.5/79.0
Closing time ms 60
Opening tims ms 30
Total break fime ms 50
Dead time I 300
Duraiion of short circuit 5 3
Rated raclosing time, 60 Hz ANSI cycles 20
Rated operating sequence [EC and ANSI 0-0.3sec-CO-3min-CO
ANSI CO-153ec-CO

Q)
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Dielectric Tests
TYPEof | Rated Raied  Rated | Bregking
Wtk V?tl?)gc U{JK;:"I F"i?:l;f‘flcy Capacity * | Impulse  Power Frequency
KVp KV rms
FPOTI6B | 72 630 0 | UPTOIS4 | 60 0
FPOT3ID | 72 1250 50 | UPTO3LS 60 20
PI2IB | 12 630 50 16 5| »
FPIZSD | 12 o 0 W 7 B
CFP24I6B [ 4 630 50 [ 125 N
FPuSD | M 1250 30 25 125 50
FP3I6B| 36 60 | S0 | 16 170 70
P36SD | 36 | 150 | S 25 170 70
Operating cycle acc. to [EC Standards: *0-3 min - co - 3 min - co “0-0.3 sec- co-15 sec-co "eo - 15 see-co
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Wiring diagram of BLRM operating Mechanism:

|"f ! P S8 0 8 05 o0 ¢ 2 88 M s-rjA
|
| [;!m #
| 1
| m[‘é’” head wonanen
I| ra i | nis, 18 o iy, 5] &l a1k
| 2 ET ziT -_r!'I' FX';}" Efm{:ﬂ ,EI‘E "§b §
|
l
|
| 2
I it
f A ) €7 s e, el ol ool o) )zl ) A
; |
PR ([ 1R [ " IRTRR TP S LT f
g 'm: Joy bl 8 e cat ikt |

BD: Tripping coil. BE: Closing coil, AP: Anti pumping Relay, MIA: Under voliage coil, M: Motor, FM: Motor Fuse,
IN : Motor Limit switch, MCA: Pressure switch, A: Terminals, S: Auxiliary contacts.
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s TERMINALS
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UPS o@:%éﬁb ﬂhﬁjﬂécﬂjﬂ‘ 6‘}2—‘—\\‘

to the
inverter
anti-harmonic 3 e +
inductance s I
coils l
Mains 1 01 FU1
L1 e ——
L2 ,Il?_‘ — charger or
e — battery voltage
- FU3 —
#"— —_T
' S O N S Y

S~ . s
30 to 120 kVA EPS 2000

.l

1 L.

Mains 1 Mains 1
10 to 20 kVA EPS 2000 voltage cuirerit
/ : \ measure- measure- control R1
01 ment ment PC-board
L1 #ﬁ'—-_ ==
rectifier-charger module QF1
battery | I
L3 s current
.#._
measure- battery
ment
rectifier-charger single-line diagram
inverter
_ = . modules
+
28
' ] ' TS5
K3HN
control control | control
PC-board I PC-board PC-board D= L1
Capuimeermi== L2
)
N
inverter voltage J T_ inverter current
measurement measurement

inverter single-line diagram

45




ﬂw‘@y‘\-’w;ups a@:&&&?ﬁﬁk;

Q3BP {BY-PASS)*

T
e
e
‘F)T‘:"fél';' Mains 2
&» input filter
lﬂl?[] [] [:” static switch module
L1 Q48> ey
L2 = o el
L3 = g nl
N m——— H(ll
- —
Mains 2 [ control PC-board ]
- iy K3N FU4-5-6 QSH* .
- L2 ——i L2
L3 = PR = L3
&™) N il — - N
inverter T load

load current

(*) : on standard versions of the 30 to 80 kVA units, switches
measurement

Q48, Q3BP and Q5N open the neutral.

static bypass switch single-line diagram

SIS 5 sy 412 BY PASS s LUPS 55 & s Gl SLs

MAINTAIN BYPASS

Qs 3
(3P/CE mark)
I
MAIN-2 L1 F—
MAIN-2 L2 EMI /\/7 S.T.S.
g
MAIN-2 L3 —
Qs'2
(3P/CE mark)
I
MAIN-1 L1 T JAC bc ——O or/P L1
MAIN-1 L2 EMI /‘/7 EMI—() o/P L2
MAIN-1 L3 A O orr L3
Qs 1 Dg AG Qs 4
(3P/CE mark) (3P/CE mark)
CHG i iy
QS1l| QS2| QS3| Qs4| QS5 Fuse Fuse
QSG/Fl Switch Switch

Position_1 ON| ON| OFF| oN| ON EXT.

(Normal) —_ Battery —_ Battery BATT

P(°:“°_"—f oN| oN| on| oFF| on

ervice Fuse Fuse
E—— QS7/F2 Switch Switch
(Bypass) OFHF OFF ON OFF| OFF RS S QS . I/P N
(1P/CE mark)
EMI O/P N

v



UPS o S5 S ok

Mains 1 Mains 2
(normal input) (bypass input)
7 f
matching :—,_ Ly -'] isolating
transformer or | {.—~1 | transformer
autotransformer ! A | (optional)
(optional) i ‘m_ A
L o

)
* rectifier-
Q1 charger

static

~— switch
; inverter  static k i
bypass” 1

P line
battery \,
QSN "‘1 QaBpP
EPS 2000 % maintenance bypass line
-1 .
L r Y I' matching transformer or
I | autotransformer (optional)
LT 1
[ St =1 g ' load side distribution
: X kg and protection
ke _1_ _} _ _} q J system (optional)

load
aA



ANSI JSU.»L»‘J.: ‘éﬁ ‘_;Ué leju"«u\.b ‘_;\.h 4.‘) ‘_;JUg UM—\O

( Master Element) aJsi b ol Ol

Ay o g ss o AU S s 4,
Time Delay Starting or Closing Relay

A gz ot IS R S (S 5 4
Ckecking or Interlock Relay

( Master contactor) ol ,gsks

( Stopping Device ) ouss isgn g dows

( Start Circuit Breaker ) o&ws §p Ssbogl ads

(Anode Circuit Breaker) s O o e lie S3le il AS

(Control Power Disconnecting Js i sl sls
Device)

(Reversing Device ) il j55 8 Cugr (g odiiS o gSms (5 Ahumn

(Unit Sequency Switch ) ;8 e g oS L g5 AdS

( Reserved For Future Application ) ( 5,5, ).......

(Over Speed Device) sbLj) s mw g oass J xS

( Synchrounous Speed Device ) ce o Goks oS J =8

(Under Speed device) oS cs pu 5 oS J 8

SCeISNGICIOICHOICHOICICNE

14




oS AL e e S Sl Ay
(Speed Or Frequency Matching Device)

( Reserved For Future Application ) ( 5,5, ).......

( Switching or Discharge Switch) Jos 5 sk als

(Accelerating or Decelerating Device ) ks i ahwy

Saonn S 9 g9 o dauly eSS
( Starting To Running Transition Control)

( Electrically Operated Valve) 31,

( Distance Relay ) cilws 4,

( Equalizer Circuit Breaker ) saus fas Kbl als

( Temperature Control Device ) ol > a> s J xS dewy

( Reserved For Future Application ) ( 5,5, ).......

035 09 N dlow g

( Synchronizing or Synchronism Check Device)

(Appratus Thermal si; oS Sl e J RS
Device)

(Under Voltage Relay)(.s 36y o,

(Flame Detector ) dus g oaus KT doug

® QGGG GO GGGGE

Voo




(Isolated Contactor) cacSlas ,gSs

-
D

(Anunciator Relay ) (s, p&) odkas, s 4,

( Separate Excitation Device ) I & pu jlds sdiS Juo g

(Reverse Power Relay ) ke oyus g4,

( Position Switch ) caxsy J 28 uls

Kaws L8 JA,“.,E;:Q.P,‘_;,,:‘,»,\AS
( Motor operated Sequency S witch)

Slde (g odiS ob oS Jlast 5 JB 5 ok yls  ol&iws
( Brsh operated or slip ring Short Circuiting
Device )

® @@ 060606C¢C

L3b L b Clab bl 51 608 sl (5 Aoy
( Polarity Device)

(Under Current or Under Power Relay) (.S Sy L oL

( Bearing Protective Device) 0BGl cbli> g aws

( Mechanical Condition Monitor) sl Ll s J x5 oKews

(Field Relay ) (olas ol jals b ali) (S0 Sl 4,

(Field Circuit Breaker) 800 ol Kilo gl Als

—£

( Running Circuit Breaker ) il Jgers ;5 A8

-
—

DO BG

AER




Cond g QLS (s (6 dhmy
( Manual Transfer or Selector Device)

Axly o 5 S g e s 4,
(Unit Squense Starting Relay )

Sl s g oS J s
(Athomospheric Condition Monitor )

0L ol pas 5 50 ,ois 4,
( Reverse Phase or Phase Balance Current Relay)

(Phase Squence Voltage ) ;6 5wy 3654,

(Incomplete Sequence Relay) ..y ols 034 eleili 4,

el b 8l 0kl 5 g SOl A
( Machine or Transformator Thermal Relay)

345 0L sl a4,

(Instantaneous Overcurrent or Rate of Rise
Relay )

(AC Time Overcurrent Relay ) ol b 0L > Sl 4,

(AC Cicuit Breaker ) ot b o alad Ssbo gl A4S

s Ol o M gn b 0 diS S o bgy o 4,
Exciter or DC Generator Rela
y

s Ob 2 s o plad Sl 551 S
( High Speed DC Circuit Breaker)

(Power Factor Relay ) «,8 s s 4,

(Field Application Relay ) 30 0lae dzs 4,

e e 6006 ® 06 eee e 606

VoY




(;m-ﬁj &JLAJ‘}A\S}S dW‘)bblﬁj{- u-';bu.’- BK.:—A)
( Short Circuiting or Grounding Device)

SN (G kS Sy K o plad (5 4
(Power Rectifire Misfire Relay)

(Overvoltage Relay ) sb; 54 o,

(Voltage Balance Relay ) lus 55 o 565 SNl o,

(Current Balance Relay ) jlas g3 o 0L o S35 4,

(Time Delay Stopping or Oenning Relay) b s PP

el b cgr gl 0L LS 4 by d)
(Liquid or Gas Pressure, Level, or Flow Relay)

(Ground Protective Relay ) ) Jlail 3l cbl> 4,

(Governor ) (;,58) ,s5 g oS lass

( Notching or Jogging Device ) Jles! sluws J 28 (5 ahos

ol Hls g b3 0L (Sl 4
(AC Directional Overcurrent Relay)

(Blocking Relay ) saus s gd5w s 4,

&gbﬁlwgy‘g}daﬁb&dg;@?du;db-}:w
( Permissive Control Device)

( Electrically Operated Reostat) ((lws, ) 5550 ¢ dhow g pmiie Cos gl

(Reserved For Future Application) ( 5,5, ).

(DC Circuit Breaker ) s O o S3le il (g oS ahad

@O EBIGOGEE®
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ol b eSS
(Load Resistor Contactor)

(Alarm Relay ) (g 5 orow ) g5 4,

(SSbgl Al ) Candy udd (5 Aoy
( Position Changing Mechanism)

pw 3L 0k > Sb) 4,
DC Overcurrent Rela
y

(Pulse Transmiter ) Ju g odcw 3 Jgs

HB Ol bl J,

(Phase Angle Measuring or out of Step Protective Relay)

Salie 0L o sdowe Jlas|l Kb gl 4,
(AC Reclosing Relay)

( Reserved For Future Application ) ( 5,5, ).......

(Frequency Relay) st L oS eSS 4

s O o 3 om0 Jlail Sl gl o
(DC Reclosing Relay)

Condy Jods b Bl SSbgl A
(Automatic Selective Control or Transfer Relay)

( Operating Mechanism) j«s e 1o

IS Do (5 0 S 5 0kt 3 4,
(Carrier or Pilot Wire Reciever Relay)

(Locking out Relay) saus |a 4,

® 06 @6 060060606666
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( Differential Protective Relay ) sl awslic cbli> 4,

(Auxiliary Motor or MOtor Generator) g5 ;50— S ;540

(Line SWitch ) ((uites b oslie &) 5 grmSon Jas aS

(Regulating Device) cws s (5 Al

( Voltage Directional Relay) s cg= 54 4,

Jls Cgr o8 5 5 A,

(Voltage And Power Directional Relay )

oS Oldes iS5 S S
(Field Changing Contactor)

( Trpping or Trip Free Relay)&csu,su,tsdo.wscbsu,

( Reserved For Future Application ) ( 5,5, ).......

( Reserved For Future Application ) ( 5,5, ).......

( Reserved For Future Application ) ( 5,5, ).......

( Reserved For Future Application ) ( 5,5, ).......

( Reserved For Future Application ) ( 5,5, ).......
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AC a5 g0 BlUs gl o, ¢lgl-\#

functions ANSI Sepam types |
code M02 M03 M04 MO5 MO6 MO7 MO8 M09 M1l M14 M15 M16
- B M20 O M21 M22 - mM23
protections
thermal overload 49 1 1 1 1 1 1 1 1 1 1 1 1
phase overcurrent 50/51 2 2 2 2 2 2 2 2 2 2 2 2
earth fault (sensitive E/F) S50N/5TNIG) 2 2 2 2 2 2 2 2 2 2 2 2
negative sequence / unbatance 46 1 1 1 1 i 1 1 1 1 1 1 1
locked rolor/excessive starting time 48/51LR 1 1 1 1 1 1 1 1 1 i 1 1
phase undercurrent 37 1 1 1 1 1 1 1 1 1 1 1 1
staris per hour 66 i 1 1 1 1 1 1 1 1 1 1 1
positive sequence undervoltage 27D 2 2 2 2 2 2 2 2 2 2
direction of rotation 47 1 1 i i 1 1 1 1 1 1
directional earth fault 67N i 1 1 1
reverse real power 32P 1 1 1
reactive overpower 320040 1 1 1
temperature set points 38/48T 6 6 6 6 6 6 B
12 12 12 12
molor differential 87M 1 1 1 1
metering
phase currents (11, 12, I3) u ] = ] u [ ] = (] [} = =
peak demand phase currents (1. 12, 13) [ ] | [ ] ] ] W ] 0 ™ ] ] n
voltages (U21, U32, U13) = ] L L ] E ] ] = ]
real / reactive power (P, Q) u ] | [] ] B ] = B []
peak demand real / reactive power L ) u u u m u u u u
power factor ] ] E [ & El ] [ ] u [
frequency B n o [ | [} ] ] u [ ]
accumulated real / reactive energy (+Wh, £VArh) [ ] = u u u u u [ [ B
tripping currents (11, 12, 13, lo) ] [ ] e = u [ ] = [ ] = [
true rms current [ u [ = n a [] i [] u [ ]
disturbance recording ] ] E = [ [ ] L u [} ] o [}
thermal capacity used L [ | ] ] ] B ] L] ] L ] [ ]
start inhibit time delay / [] [ a u ] o [ [] [ ] ] ] [ ]
number of starts before inhibition
temperature [ ] B [ ] ] ] ] [ ]
phase rotation | [ | n u [ [ B = | ]
unbalance ratio / unbalance current L] ] & L] = u ] [ [ ] [ ] ] [ ]
starting time and current . m  @m B B ™ " ® " "I ™ "
residual current " ®m = =® = =u " . I o "I
residual voltage [] = = m
cumulative breaking current [ ] ] ] &} ] ] ] | L] i E ]
and number of breaks
differential current = ] [ n
and through current
control and monitoring
open / close ] ] n [] B ] [] ] u u ] [
lockout relay 86 = [ ] | | E E [ ] [ ] [ ] ] m [} B
inhibit closing 69 ] ] [ [ [ L] = L [ L ] ]
annunciation 30 [ ] L m ] ] ] a [ L] u u w
load shedding = B ] ] L] = B L S L] ] [ ]
restart u W = i [ [ [ [] ] ]
logic discrimination 68 m ] ] u ] = ] u n u L] [ ]
trip circuit supervision 74 i = = [ m H B = u u a "
detection of plugged 74 [} ] ] [} ] a ] [ ] ] u [ u
connectors (DPC)
operalion counter L ] ) [ = E [ [ (] [] [ "
running hours counter [ [] m [ L] [ = ] [ [] ] H
phase fault trip counter = m [ [ ] ] [ L4 n [ [] u
disturbance recording triggering [ n ] ] [] [] [ = [ [ ] ]
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Typical applications in
¢ Pumps

+ Fans

¢ Compressors

e Ml

+  Shredders
+  Extruders
« Debarkers
+  FRefiners
«  Cranes

e Conveyors
+  Chillers

¢ Crushers

'+ Blowers
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