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Indices of protection of electrical equipment enclosures

No protection Na protection

Protected against :
HTM solid objects of d against 150

over 50 mm Oripping " Impact energy :
‘) (e accidental . : IC> 5o 0.225)
el hand contact) :

f'*{? mﬂz mm
(O)  lea )

- i bﬁ“‘lm gt vy
=

Protected against
B25m, saiig bjects of
over 2.5 mm
{e.9. tools, wire)

Protected against | !

BIMM ol objectsof :

i ~  Protected against the
: & ) 5 effects of immersion
I v i . 1o depths of between
Indices of protection : W0 015208 1 m
in accordance with |EC 34-5 B |
, —— Protected against the
Example : R = Mimﬂ

IP : Index of protection

5 : Machine protected against dust and accidental contact.
Test rasult : no dust enters in harmiul quantitias, no risk of diract contact

with rotating parts.

Y\



Range
dsrﬂiﬂcaﬁﬂn
Framesize |
|EC 72
No.of poles |
PoBA10123 Stator type

and construction
code |

_ . gee section @
For direct selection, page 78

Yy

Cooling
IEC 34-6

Pogsds-50 | Protection

IEC 34-5

‘Ssction B1
Page 19
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IEC 34.1.1990 SOMER FRANCE

I MOTEUR A COURANT CONTINU >

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 307 N.m| Amt. 1000 m | Temp. 40 °C
kW | min’ v A v A

Nom./Rat.| 36.3 1150 440 95.5 360 3
3,63 115 44 9.55 360 2
363 1720 440 95.5 240

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

(O 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
: Stator symhal IP23 . Index of protection NDE : Non drive end
: Construction code IC 06 : Index of cooling Bearing
. Impregnation index M. . Rated torque
- Painting system AMit.  : Maximum operating altitude 50 @"  : Amount of grease at each
in metres regreasing (in grammes)
Almber Temp.  : Maximum ambient operating 3900 h*: Regreasing interval
temperature (in hours)
: Motor batch number
UNIREX N3 : Type of
: Serial number ARRORIEE
‘I":Iuntgf{:-f manf:fatwture Nom . Rated characteristics
- Year of manufacture KW 6 P Bt
min! - Revolutions per minute , )
v - Armature voltage * indicated for non-sealed bearings
A . Armature current
Vv : Field voltage
A : Field current
: Other operating points

Yy



AC b, 500 il fg) 9 Slss SO -F

Tve |D K|[K|[E|[R] [6][3}i2

1 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 upoen request
L open-circuit ventilation
with one fan set IP 23
0 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-F3RXC 355 L8G |NO 024068_9213923 | 1992
200 kW|Cos ¢ 0,80 741 1/min
ICOTAS51 [IM1001 |IP 55
Stat.‘U 6300 V[I 245 Al3~| Y |[QF]aT80 K
Rot.2 (age U -  VII - A|€I- |AT - K
Temp. < 45 °C[S1 [F50 HzM 2300 kg
ITEM 526.11 et 536.11 J|
MOTEURS
ALSTHOM

CEGELEC MOTEURS - NANCY (FRANCE)

MOTEUR ASYNCHRONE

INDUCTION MOTOR

Typ. N3 RXS 450J6G

No 024067 921

1992

500

kW

Cos ¢ (),

85

988 1imin

IC 01A61

IM 1001

IP 55

Stat. lU 6300 V

56,3 A

3| Y

ClF

AT 80 K

Rot. BAGUES

U

580 V

| 530 A

ClF

AT 80 K

Temp.

< L5

°CIS 1

F 50 Hz

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 2k

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



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) as) Gy 27 o9 \e  |aoy 96
37| |Cos phi (% of nominal power) les (50) 065 |09 0% |(100) 080
38 Rotor inertia (m.R2) N (Kg.m2) 12,8
39| ** | Starting cos phi
40| | Winding insulation class 1E.C34.1 F N
41| | Winding temperature insulation class LEC 34,1 B -
42| | Type of construction LEC 347 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 BV Lnsssissvuminssasssins Hours
49| [Starting mode l |
‘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 postion rotor ( according to IEC 34.8 ) Left
64| | Cable glands stator For 1 cable 3x120 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
71
72
731 |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



Direction of rotation ( according to IEC 34.8 ) Clockwise
Radial stress (N) 31000
35| |Axial stress (N) 0
36| |Efficiency (% of nominal power) 25) G0) B4 |05 %5 |00 %8
37| |Cos phi (% of nominal power) @) §0) 072 |05 081 |{100) 085
138 | Rotor inertia ( m.R2) (Kg.m2) 42,7 -
39| ** | Starting cos phi __
40| | Winding insulation class LEC 3.1 F
41| | Winding temperature insulation class LEC 34.1 B -
42| | Type of construction LEC 347 [M1001
43 [Service LEC 34.1 Continous [
44| | Protection Degree [EC 34.5 IP55
45| | Cooling mode LEC 346 | /IC 01 A61
46 shaft side NU 1026 + 6026C3
47| |Bearings |noshaft side NU 1022
48| ™ maintenance operation BVEIY: errssensssessesessees HOUTS
49| | Starting mode Resistor | ]
“0| |Starting current Following starting equipment
] Rotoric voltage (Volts) 580
T52| |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
1
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
i
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Mounting arrangements

Foot-mounted maotor.

Flange-mounted motor,
large flange

Flange-mounted motor,
small flange

Foot-andflange-mounted
rmator with feet,
large flange

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

Foot-mounted motor,
shaft with free extensions

“) Not stated in |EC 34-T.

Codel/Codell
MBI IMYS IMVe IMBe IMBY IMBS
IMT00T IM0T  IM1031  IM1051T  IM10ET  IMI0T
Sa . = . -
1 O A
MBS  IMVT  IMV3 %) *) )
IM300T  IM30TT  IM3031 II'-.-1 2051 IM30ET  IM30T1
S (5 " -
£ S 0F £ & L}
IMB14 1M \.-“19 *) *) )
IM3EDT  IM3E11 IM3631 IME‘»EE I IM3BET  IM3GT
Co O an s )
IMB35 IMWVIS IMYV3E ™) ) "
IM2001  IM2011T  IM2031 IME{JE I IM2061  IM2071
MFEIN;
- =
4 by D O CF
IM B34
2101 IM2T11 0 IM2131T  IM2151  IM216T  IM2171

€ J 5 @@

IM1002

- L
LI g

IM1012  IM1032  IM1052

[P EHE T2

IM10B2  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 = footflanga-mounted,
term.box top

5 = footflange-mounted,
term box RH3

T = footflange-mounted,
term.box LHS

J = footflange-mounted,
small flange
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o,

tings and positions (IEC standard 34-7)

‘Foot mounted motors

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

Mounting options according to
the frame size

Some operating positions are not
permitted for motors in the standard range:

‘Select the possible configurations for

consult Leroy-Somer.

installation in the machine from the
table below. In case of difficulty, please

@ po: 'blé pos‘iﬁhs. Please coméuLsmy—Somer"abom any other positions

Yy
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AC 5 DC (a5 505 51 (5,8 gla 3, A

S1 s, pibc@

Q;J‘J’ &Lrjﬁ‘jé,&‘ Qws gJ\ng_,»J\ Jﬁ
a3 o 0L 1) ST LK g b 55 505 S

Load

Electrical losses

K) )‘J%li CQJ‘J;- LESLIY ‘;AU )Q o JJﬁ_rq3J;SU|
Temperature Tmax

ey ool

il |

S o S By Oy 55 e SN ST 55 00
&S el jles gles 31 OT glos aSST By

Time

N = operation at constant load

s S S el Pobols P
o) )‘93‘9.0‘9}&‘ 5\.4:

Tmax = maximum temperature attained

S2 ;.\ R =B

Load

_9‘;3';&"&&15 Qb ,lases ¥ JS..’&
SN A BTSSP S o
T max MRS ol |, S2

Electrical losses

i

Temperature
| olSjs )j}'yjfs.” )\S C}LAJ'
D lkwl 6,138 ,L sl Ol
Time
.C—M‘@JQ' ‘99' CYe O\
N = operation at constant load
Tmax = maximum temperature attained by S olis Py olg P

*Jg‘i (7 .¢w|)‘,§y}}’;§.“



Cycle length
-~

LN A S3 =i B

K) ﬁjﬁ‘ ol c‘)lg J‘.:}u' Y JSJ
IS 5 b LS S Sl bl

Load

Electrical losses

Temperature

P RHCMBPIIN = o NRPIC SN

] [ E jf' <YO (VO

e I ol Ll fj'l“&}sﬁ"“&uj Sl ;‘
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Electrical losses

Temperature
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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 Slip-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-B8a 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: Series motors: starting, current reversal, inching. Dynamic
motor disconnection

v DC-8: Control of incandescent lamps

1
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Rated voltage Un kY 12kY 175kY 4KV

Rated current In A 400 | 830 | 1250 400 | 630 | 1250 | 400 | 630 | 1250

Mau. rated current I A 400 | 630 | 1150 400 | 630 | 150 | 400 | 630 | 1150

Short circuit making capacity Ima  kApeak | 67 | &7 | &7 50 | 0 50 50| &0 50

Peak withstand current ldyn  khpeak | 75 | 75| 75 a0 | &0 50 50 | 50 Gl

Shorttime current 1 sec. th kA eff G I LB 25 200 20 20
2 geC, ' ' 25 000 2 20
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 | 830 | 1250 | 400 | 630 | 1250

Mainly capaciive breaking capacity

(test duty 4, IEC 265) I A 150 | 150 | 150 5] &5 | & 80 | &0 &0

Mainly inductive breaking capacity

cos =015 A e 16| 16 16 | 16 16 6| 16 16

Rated earth fault breaking capacity, [EC 265

Earth fault breaking capacity, fig. 6 | A 150 | 150 | 150 01 70 70 5| 5 25

Capaditive breaking capacity, fig. 7 | A G0 | 0 | 90 40 40 40 A A A

“at 20,6 KV

e, 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

- actoss Isolating distance kV 45 60 7

Impulze withstand voltage 1.2/50 us,

- to earth and between poles kV 75 45 125

- across isolating distance kv 85 110 145

Pale 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- 60

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 - 62.5
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 Earih (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
10125V or 220-250 Vac. o1l Heating elements

Satng Normal Power consumption
Reted curtent current Confinuously  Thermostaticelly
voltage Instantaneous  atdc. Rated voltage connected  controlled
V approx, A approx. A V,AC W W
220 20 4 210-240 50 200
10 40 8 10127 60 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 voliage
= 1mindry 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 ps ANSI KV 350
= Chopped wave 2 s ANSI - kV 452
« Chopped wave 3 yis ANSl KV 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 15
Making current / peak KA 62.5/79.0
Closing time ms 60
Opening tims ms 90
Total break ime ms 50
Dead time 3 300
Duration of short circuit 5 3
Rated raclosing time, 60 -z ANSI cycles 20
Rated operating sequence [EC and ANSI 0-0.3sec-CO-3min-CO
ANSI CO-153ec-CO
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Dielectric Tests
TYPE of Rated Rated Rated Breaking
o V?t!t\?lgc LL{‘K;”“ Fm(?;l:]ncy Capacity * | Tmpulse Power Frequency
| KVp KV rms
FPO7I6B | 7.2 630 0 | UPTO 184 0
FPOTID | 7.2 1250 50 | UPTO3LS 0 N
FP1216B 12 630 50 6 | 7 23
FPI2SD | 12 50 @ 0 | % 75 B
PP24I6B| 4 60 50 |6 125 50
FP42D | M 1250 0 | 28 125 50
FPI6I6R | 36 ‘ 60 | 0 | 16 170 0
PISD | 36 1250 N | 170 70
|Operating cycle acc. to [EC Standards: *0-3 min - €0 - 3 min - co *0-0.3 sec- co-13sec-co oo - 15 sec-co

38w gl | Wl A et
s | e | Syt | |

Wiring diagram of BLRM operating Mechanism: |
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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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UPS ogbékéﬁu’ ﬂhﬁj;ﬂégﬂj;&‘ 6‘}2—‘—\\‘

to the
inverier
anti-harmonic ; e +
inductance s
coils 1
Mains 1 u—] FU1
L1 e ——
FU2 e harger or
2 i — gaﬁe?’y voltage
- FU3 N
#"— —— T
N\
N [ , L1 N .
30 to 120 kVA EPS 2000 *
Mains 1 Mains 1 . -
10 to 20 kVA EPS 2000 voltage iifreet
s : \ measure- measure- control R1
g1 ment ment PC-board
L1 ﬂ#—_ =
rectifier-charger module OF1
battery | I
L3 s current
.#._
measure- battery
ment
rectifier-charger single-line diagram
inverter
_ = " modules
+
—
C3 ;«l )\
) ' 5
I K3N
control control ] control
PC-board I PC-board PC-board D= L1
Capuimeer== L2
)
N
inverter voltage _I T_ inverter current
measurement measurement

inverter single-line diagram
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Q3BP {(BY-PASS)*

————
T
e
‘&':"él';ﬂl Mains 2
&» input filter
lﬂl?[] [] [:” static switch module
L1 Qus= |
Lz P l—'K"\J
L anaal \J
L3 ‘mgcw '
N - |7Kl'
Mai 1
ains 2 [ control PC-board |
L1 K3HN FUL-5-6 Q5H*
— L1
Lz [ —_ —————
LE (=% — = e
L3
i | E——— R
v N N
inverter T foad
(*) : on standard versions of the 30 to 80 kVA units, switches load current
Q4S, Q3BP and Q5N open the neutral. measurement

static bypass switch single-line diagram

SIS 5 mspe 412 BY PASS s LUPS 45 S s gl SLs

MAINTAIN BYPASS

Qs 3
(3P/CE mark)
|
MAIN-2 L1 O —
MAIN-2 L2 O EMI - S.T.S.
P
MAIN-2 L3 J—
Qs'2
(3P/CE mark)
|
MAIN-1 L1 T |AC Dc O o/P L1
MAIN-1 L2 (O EMI /‘/7 EMI—() o/P L2
MAIN-1 L3 A O o/r L3
Qs 1 Dg AG Qs 4
(3P/CE mark) (3P/CE mark)
CHG - - -
Qs1 QS2| QS3| Qs4| Qss5 Fuse Fuse
QS6/F1 Switch Switch

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

(Normal) —_ Battery —_ Battery BATT

P("Ss“i?”—f ON| oN| oN| OoFF| onN

ervice Fuse Fuse
postion o QS7/F2 Switch Switch
(Bypass) OFF OFF ON OFF| OFF —— - - ass I/P N

(1P/CE mark)

EMI O/P N
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UPS /1,55 5 4

Mains 1 Mains 2
(normal input) (bypass input)
4 f
matching ,'—,_ 3 -'] isolating
transformer or | {.—~1 | transformer
autotransformer ! A | (optional)
(optional) | M |
k= o
——————————————— ‘.Pﬁf"\.
J._ N\
rectifier-
Q1 charger
Q48>
static
; bypass 5
~— switch
QF1
j_ inverter  static ﬁ ¢
= bypass 1
b l‘T 3“\ line
attery |
‘3‘5“3-1_ "‘1 QaBpP
EPS 2000 % maintenance bypass line
A

{ Y !matehing transformer or
\

———— A — — — —

| autotransformer (optional)

L

SR

load
aA

r-hn—-*1
1y,
—|-Hl
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and protection
J system (optional)



ANSI J.Su..o\.w‘ﬁ ‘éﬁ 6\A C)LoJ‘_gu"«E\.b QS\'“ 4.‘) ‘5)|.'\§ eJ\.«Z—\O

( Master Element) ;i ol Ol

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

A gy o2 IS s S (Al (5 4
Ckecking or Interlock Relay

( Master contactor) L.l ,gzsks

( Stopping Device ) caus s g g dhws

( Start Circuit Breaker ) o&Kus §, Ssbgl ads

(Anode Circuit Breaker) s O o e lie S3le g3l S

(Control Power Disconnecting J s jlas phi s
Device)

( Reversing Device ) il 555 g g odiS o gSme (g ahm

( Unit Sequency Switch) ;5 cs; oS a4 udS

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

( Over Speed Device ) sbj)cs m gouss Jxs

( Synchrounous Speed Device ) s, ok oucs J xS

(Under Speed device ) oS cs w5 oais J 8

SSISICIGIOICHCIOHCHCIOICINE

14




S b o 03 DLy Al
(Speed Or Frequency Matching Device )

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

( Switching or Discharge Switch) fo; 5 &k als

( Accelerating or Decelerating Device ) ot i 4wy

Saoms IS 9 g9 o dauly S lS
( Starting To Running Transition Control )

( Electrically Operated Valve ) <31,

( Distance Relay) il 4,

( Equalizer Circuit Breaker ) cuus Juas Ssbgl als

( Temperature Control Device ) o, > 4> 5 J =5 dewy

( Reserved For Future Application) ( 4,;,).........

035 0 SR dlem

( Synchronizing or Synchronism Check Device )

( Appratus Thermal s.;, oS Sl 4 s J RS ey
Device )

( Under Voltage Relay)(.s 5Wy o,

( Flame Detector) dus g oaus KT doug

® GGG RGeGG GGG
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(Isolated Contactor) cacslos> aSls

—
D

( Anunciator Relay) (s, ,&) caas,s 4,

( Separate Excitation Device ) ;5w S oo s sdiS Juoy

( Reverse Power Relay) . e o, o4,

( Position Switch ) c.xsy J s uls

Kaws L8 J""V’Es%d)":y%ls
( Motor operated Sequency S witch)

Slde (g 0diS ob oS Jlast 5 JB ) ok yls  o&Kiws
( Brsh operated or slip ring Short Circuiting
Device )

® @03 06060C¢

LB L b Clad bl 51 (6,8 sl (5 ahmsy
( Polarity Device)

(Under Current or Under Power Relay) (.5 Cydd L oL >

( Bearing Protective Device) oLLL cbli> o by

( Mechanical Condition Monitor) SGie Ll s J xS oKiws

(Field Relay) (olas ol jals b alai) (S xS0 Sl 4

( Field Circuit Breaker) 8 Ol Kb gl AlS

—£

( Running Circuit Breaker ) ..l Jsess ,I5 uds

—£
—

DO BGOG
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Connd g Ol s (g dbewy
( Manual Transfer or Selector Device)

Ja-‘j w&';Jls &9;& J:-‘,c‘_gﬂdj
(Unit Squense Starting Relay)

Sor il s g oS J s
( Athomospheric Condition Monitor )

0L 2 dslws pde 5 50 is
( Reverse Phase or Phase Balance Current Relay)

( Phase Squence Voltage ) ;G 5 w5 3654,

(Incomplete Sequence Relay) _..; ols 054 eloili 4,

oele b )b ghudl 5 g S, A
( Machine or Transformator Thermal Relay)

35 0L (sl i

( Instantaneous Overcurrent or Rate of Rise
Relay )

(AC Time Overcurrent Relay ) <t 5L 0L > Sbj 4,

(AC Cicuit Breaker ) otz o4 o alad Sl gl uJs

s Ol o M go b 0diS S o bgy 0 4,
( Exciter or DC Generator Relay)

s Ob 2 s p plad Sl 51 S
( High Speed DC Circuit Breaker)

( Power Factor Relay) o, % s s 4,

( Field Application Relay) S 31 olaw Jzs 4,

e e 0606 ® 06 eer e 606

VoY




(O-y’j JW‘} AU}S Jlasl) s dl-j.,? u:.BL&.» alg.‘;.ab
( Short Circuiting or Grounding Device)

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

( Overvoltage Relay) s ; 5u, 4,

( Voltage Balance Relay ) lus g5 o 505 SNl o,

(Current Balance Relay ) jlue 55 o 0L o SNl 4,

(Time Delay Stopping or Oenning Relay) s ;5 b 4,

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

( Ground Protective Relay ) ..; Jlail 3l cbli= 4,

( Governor ) (;,58) ;3 g oucs lass

( Notching or Jogging Device ) Jls! slaws J 25 5 ab s

Cabie s S 3L 0L Sl A,
(AC Directional Overcurrent Relay)

( Blocking Relay ) su:s 5505w s 4,

&:}'lﬁj‘wgyjjdasb&dg;ﬁdza;db-‘g:w
( Permissive Control Device )

( Electrically Operated Reostat) ( wlws,) 550 6 dhw g pmiie Cooglin

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

(DC Circuit Breaker ) ciu. 0L o Sl sl (5 oS plad

SHOISHOICIGISICOIOISICISGIGICIC
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ool b eSS
(Load Resistor Contactor)

(Alarm Relay ) ( s 5 row ) g5 4,

(SSbgl Al ) Camdy i (5 Aoy
( Position Changing Mechanism )

et 315 0L 2 Sl 4,
( DC Overcurrent Relay)

(Pulse Transmiter) L s oucu b Wy

HB Ol bl J,

( Phase Angle Measuring or out of Step Protective Relay)

Salie 0L sdowe Jlasl Kb gl 4,
(AC Reclosing Relay)

( Reserved For Future Application) ( 4,;,).........

( Frequency Relay) su; L oS S5 4

s O 2 e Jlasl Sle gl &
(DC Reclosing Relay)

Condy Jids b QLS SSL sl 4,
( Automatic Selective Control or Transfer Relay)

( Operating Mechanism) j. S

JL.{.,.» rﬁwdoﬁﬂf‘ge.&zﬁ} 4,
(Carrier or Pilot Wire Reciever Relay)

(Locking out Relay) ..cs | 4,

® 606 G660 06060666 G06
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( Differential Protective Relay) ¢ alic chl> 4,

( Auxiliary Motor or MOtor Generator) ,si;5 ;50— SoS ;540

( Line Switch ) (i by C3lte B 1) i g las- 1S

( Regulating Device) c..s s (5 Al

( Voltage Directional Relay) s cg= 54 4,

Jls Cgr oy 5 5 A,

(Voltage And Power Directional Relay)

oS Olds i g5 S
( Field Changing Contactor)

( Trpping or Trip Free Relay ) Ssb gl als s oucs o 4,

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

( Reserved For Future Application) ( 4,;,).........

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

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

( Reserved For Future Application) ( 4,;,)..........

® 060 606606 666’
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AC

sbogsn Bl gl 4, gl -V F

functions ANST Sepam types "
code M02 M03 M04 MO5 MO6 MO7 MO8 M09 Mi1 Mi4 M15 M16
M20 M21  M22 M23
protections
thermal overload 49 1 1 1 1 1 1 i 1 1 1 1 1
phase overcurrent 50/51 2 2 2 2 2 2 B 2 2 2 2 2
earth fault (sensitive E/F) S0N/BIN(G) 2 2 2 2 2 2 £ 2 2 2 2 il
negative sequence / unbalance 46 1 1 1 1 1 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 1 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 1 1 1 1 1 1 1 1
directional earth fault 67N 1 1 1 1
reverse real power 32P 1 1 1
reaclive overpower 320040 1 1 1
temperature set points 38/49T 6 6 6 6 6 6 B
12 iz 12 12
molor differential 87M 1 1 1 1
metering
phasecurrents (11, 12, I3) n ] u ] ] ] ] ] ] [} = =
peak demand phase currents (1. 12, 13) ] = w ] ] ] ] 0 ] [] E [ ]
voltages (U21, U32, U13) = [ n L] u B " [ [] =
real / reactive pawer (P, Q) [ ] | [] ] ] ] [] B []
peak demand real / reactive power L ) [ ] u u L u u u u
power factor L [ = [ ] [ [ [ ] [
frequency B [] u (] [ ] [] ] = m
accumulated real / reactive energy (+Wh, £VArh) [ ] [ u u [] " [] u o n
tripping currents (11, 12, 13, lo) ] ] e = u [ ] I [ ] ] ]
true rms current [ [ [] = u o [] u ] [ (] ]
disturbance recording ] ] = = S ] = ] [ ] ] [
thermal capacity used [ ] ] =} ] ] [ ] | ] [ ] [ ] [
start inhibit time delay / [] [ | [] ] [ [ [] m ] ] [ ]
number of starts befare inhibition
temperature [ ] ] ] | | = | |
phase rotation ] [ ] n ] [ [ B = = ]
unbalance ratio / unbalarice current [} [ = L] ] u ] u m n u [ ]
starting time and current " L] ] B ] | [ ] " L] [ u ]
residual current ) E = = " ™ " w "= = m o -
residual voltage [] [] = =
cumulative breaking current ] [ ] u H ] ] [ ] [ = = |
and number of breaks
differential current = ] u ]
and through current
control and monitoring
open / close ] ] n [] n [ [ 5] ] u ] [
lockout relay 86 L] ] [] ] [] ] = B u " ] [
inhibit closing 69 [ [ [ ] [ ] = L [ [ [ L]
annunciation 30 ] o m ] ] | a u ] | [ | L]
load shedding [ = ] ] ] ] B = [ L] ] [ ]
restart m [ ] L] [E} [ ] [ ] ] ] ] ]
logic discrimination 68 m ] [ ] [ B & (] . n u u ]
trip circuit supervision 74 [ = = [ ] = ] = B ] a L
detection of plugged 74 [ u [] [ [ [ ] ] [ ] L ]
connectors (DPC)
operation counter a ] [] n = ] [ (] [ [] L [
running hours counter [ [] m [ [] [ E = [ [] ] =
phase fault trip counter | ] m [ ] | [ ] [ [ [ m
disturbance recording triggering = ] u ] (] [ ] = = " [ ]
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Typical applications in
¢ Pumps

+ Fans

¢ Compressors

e il

«  Shredders
+  Extruders
« Debarkers
+  Fefiners
«  Cranes

« Conveyors
+  Chillers

¢ Crushers

'+ Blowers
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