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Indices of protection of electrical equipment enclosures

Protecied agains!
jets of water
comparable 1o
heavy seas

Protacted against the

effocts of immersion
10 depihs of between
Indices of protection : D.i5and1m
in accordance with |EC 34-5
== Pratected againgt the
Example : mf | efects ol proionged
- A | immersioaatdepth

IP : Index of protection

5 : Machine protected against dust and accidental contact.
Tiest result | no dust enters in harmiul quantities, no risk of diract confact
with rotating parts.

AR



Section £
P 8410 123

P.8410 123 Armature

Yy

Cooli

_IEC 346

Sec A
secton 41

',E;

Protection
IEC 34-5

o



IEC 34.1.1990

LEROY

SOMER

&
MADE IN
FRANCE

_[>|_ MOTEUR A COURANT CONTINU _D|_
DIRECT CURRENT MOTOR

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

Classe / Ins class H IM 1001 IP 23 IC 06

M,on / Rated torque 301 N.m| Awit. 1000 m | Temp. 40 °C
kW min-’ vV A Vv A

Nom.Rat.| 36.3 1150 440 95.5 360 3
3.63 115 44 9.55 360 J
36,3 1720 440 95.5 240

T Systéme peinture: | Induit / Arm. Excit. / Field

() Service / Duty S1

DE 6312 2HS C3

NDE 6312 2RS C3 ()

¥ Explanation of symbols used on identificalion plates

: Range M...kg : Weight
: Frame size lcl.H . Insulation class H
- No. of poles IM 1001 : Operating position
. otator symbaol IP23 . Index of protection
- Gonstruction code IC 06 : Index of cooling
- Impregnation index M. © Rated torque
- Painting system Altit. : Maximum operating altitude
in metres
number Temp. . Maximum ambient operating
: Motor batch number DA
- Serial number
; T;::t;ﬂ;q;au::;?ﬁtrzm Nom : Rated characteristics
: kW : Power factor
min* - Revolutions per minute
v . Armature voltage
& . Armature current
Vv . Feld voltage
A : Field current

: Dther operating points

Bearings
DE : Drive end
Bearing
NDE : Nondrive end
Bearing
50 g* :Amount of grease at each

regreasing (in grammes)
3900 h* : Regreasing interval

{in hours)
UNIREX N3 : Type of grease

* indicated for non-sealed bearings

Yy




Typ D K| K E

Type of
current

D

Machine type

K
5

Cooling method,
degree of protection

A
R

K

L

o
c

Version (encoded information)
Bearing arangement, non-standard voltage
and frequency, explosion-protection type,

AC (b5 a5y 5 Sl SN -F

three-phase a.c.

sguimel-cage motor
slipring motor

self-ventilation IP 23/24
closad-circuit ventilation IP 54/55
(air-to-air heat exchanger)
closed-cisrcuit-cooling IP 44, IP 54
Upon request (ai-to-water heat
axchanger)

forced ventilation IP 44

{duct connection)
air-to-air-heat exchanger

with 2 fans sets IP 54/55
air-to-water heat exchanger
with one fan IP 44,

IP 54 upon request
open-circuit ventilation

with one fan set IP 23

surface cooling IP 55

ribbed cooling IP 55

"r:\
-

Core length (encoded values)
Number of pole pairs
Additional letters for modifications and special requirements l

o

¥




CEGELEC MOTEURS - NANCY (FRANCE)

MOTEUR ASYNCHRONE | INDUCTION MOTOR

Typ.F3RXC 355 LBG [NO024068_9213923 | 1992
200 kW|Cos « 0,80 74 1/min

ICOTAST [IM1007 [IP 5SS

Stat. [0 6300 V]| 24,5 Al3i~| Y [CIF AT B0 K

Rt3Cage (U _ VI _ Alel_[aT - K

Temp. < 45 °C[S1 [F50 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. [U 6300 V[I 56,3 Al3~~|Y |CIF [AT B0 K
Rott. BAGUES (U 580 V|I 530 A|CIF |AT 80 K
Temp. < L5 °C|ST1 |F 50 Hz{M 5200 kg

Yo




Induction motor type :N3 RXS450J60

Power 500 kw

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 0,85 0,81 0,72
Insulation class : F
Temperature rise 80

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 151 kg

Weight of bearings + miscellaneous 1229 kg

XE



Induction motor type : N3RXSA00J6G

Power 330 «ku

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 94,2 942 935
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



T NOTOR. . emsy oot ememer o o
Direction of rotation (accordingto IEC 34.8) 526,11 Counterclockwise ; 536.11 Clockwise
Radial stress (N) 0
Axial stress (N) 0
Efficiency (% of nominal power) 125) Gy »T 0D mé | 3
 Cosphi (% of nominal power) iz (%) 688 |09 o |poo) om0
Rotor inertia ( m.A2) . (Kgm2) | 128
** | Starting cos phi - - N i -
~ Winding Insulation class [EcMl | F =
o Winding temperature insulation class lEcML | B L
Type of construction LEC 347 | IM1001
Service LEC 34.1 Continous
Protection Degree LEC 34.5 IP55
Cooling mode LEC 346 || ICO1 AS1
'shaft side 6220 C3
47|  Bearings | noshatt side | NU 218
48] maintenance operation | @YBIY:, o vinnssisscamsasssisse HOLIS
49| |Starting mode ] | |
9 |Starting current 4.8 nominal current
. Hotoric voltage (Volis)
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) 1659
60! | Type of installation | Horizontal
61 | Type of coupling Direct (semi_Elastic)
62 | Terminal box position stator { according to [EC 34.8) Left
63| | Terminal box postion rotor ( according to |EC 34.8 ) Left
64| | Cable glands stator For 1 cable 3x 120 Sgmm 6/10 Kv
65] |
86| | Accessories (optional) Key Yes
67 Healer Yes
68 base with anchor bolts,andliner. No
%9 Vibralion sensors No
0 Speed sensors No
B E:
72
73 NOTE:  Torque curve hereafter enclosed
74 IEC 34.8: facing the motor shaft end
75 The direction of rotation for these mators is reversible
76
= |

YA




Sﬁﬁ MO OR R ftem.: 28 703
43] | Direction of rotation { atmrdlngﬂiEG 34,8 } ' Clockwise
34| |Radial siress (N) 31000
35| | Axal stress (N) 0 |
136| | Efficiency (% of nominal power) 2s) s %1 09 M5 |gw M8 |
37| Cos phi (% of nominal power) ) g0 0m|0% os |00 08s
38! [Rolor inertia { m.R2 ) ~ (Kgm2) 427 -
39' i Staﬂlngmﬁ phi -
40" |Winding insulation class LECHM F g
41 |Winding temperalure insulation class T ECHI | B S
42 | Type of construction EC 147 | IM1001
43| |Service IEC 3.1 Continous |
44|  Protection Degree [EC 345 IP55
45| |Gooling mode IEC 36 [ICO1AB1
46 shaft side NU 1026 + 6026C3
47  |Bearings |no shaff side NU 1022
48 ** maintenance operation BVEMY:vvcussensissseisnes HOUTS
49| |Starting made 'Resistor | |
“0| | Starting current Following starting equipment B
| Rotoric voltage (Volts) | 580
T52| | Rotoric current (Amp) 530 |
53| |Nbrof consecutive start up from a cold state 3
54 | from a warm slate 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
58|** | Rotor weight (Kg)  [1511
60|  Type of installation " Horizontal
61 | Type of coupling Pulley and belt
62|  |Terminal box postion stator ( according to [EC 34.8) Right
"83| | Terminal box postion rotor { according to [EC 34.8) | Right
64 |Cable glands stator for 1 cable 3x 120 Sqmm 610 Kv l
65|* |Cable glands rotor See note ;
66| |Accessories (optional) Key Yes |
67 Heater Yes |
68 'base with anchor bolts,and liner. No |
8 Vibration sensors " No |
3 | .| Speed sensors No
i)
72 |NOTES: Torque curve hereafter enclose
73| Low voltage cables are designed and supplied by KHASH CEMENT
74 |EC 34.8: facing the motor shaft end
Fis
78
i
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Mounting arrangements

Foot-mounted motor.

Flange-mounted motor,
large flange

Flange-mounted motor,
small flange

Foot- and flange-mounted
motor with feet,
largeflange

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

Foot-mounted motor,

shaft with free extensions

*) Not stated in IEC 34-7.

Codel/Codell
IMB3 IMV5 IMV6 IMB6 IMB7 IMB8
IM1001 IM1011 IM1031 IM1051 IM1D61 IM10T71
Ha

B} by D (2 T
IMB5 IMV1 IMV3 %) " )
IM3001 IM3011 IM3031 IM3051 IM3061 IM3071
£ 507 80 @ 3
IMB14 IMVI9 %) 9 “ "
IM3501 IM3611 IM3631 IM3651 IM3661 IM3671
IMB35 IMV15 IMV36 *) . 9
IM2001 IM2011 IM2031 IM2051 IM2061 IM20T1
D0 ey
IM B34

IM2101 IM2111 IM2131 IM2151 IM2161 IM2171
TPl Refic:Yim
IM1002 IM1012 IM1032 IM1052 IM1062 IM1072

£ 0 £} OHED 12

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 = foot/flange-mounted,
term.box top

foot/flange-mounted,
term.box RHS

T = foot/flange-mounted,
term box LHS

J = footflange-mounted,
small flange
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and positions (IEC standard 34-7)

mounted motors
(FF) flange maunted

I

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

@ possible positions. Please consult Leroy-Somaer about any other positions
Y
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STANDARD MOTORS

Aluminum motors D '{: {D ‘D {:]

b6 83 71 80 & W 112 =}

Steel motors :D
1 {j{j@

Cast iron motors I . . -. .

nnnmuzmm

% il L] a0




AC ;DC (b, 5505 S 518 sla 35 A

S1 5,8 w3, ™™

Sl gl s S A SR L lesei ) JSE

Load

Electrical losses

300l Doyl a4l L o g ey S

il |

Temperatisng rax
ey gl
NEC R PRCPRESP-PEry-[E- ) NPT PIPe
Time A Sl Glee gles ] sle2 <} Sak
M = operation at constant load : P . P
Trae = maximum temperature attained 7 Lé"rs-“ H.JLH-L y JL! ‘-H',‘ L

.¢H|J_9:y‘5;ﬁ1 L.EL”'

S2 .8 =i B

Load

s Aol Gl e ¥ ISS

K ps b5 AN Sl gl

T max B e abis ||J S2
A sa] n'u'_,s J_,:_,»j_,:ﬁiJlS' I_:I'I.GJ

Electrical losses

i

Temperature

Time
Al A.xi.j:q‘ jf" T A E
N = operation at constant load
T = maximum temperature attained Sheos S olal P. JL ol I:'L

T‘-}S_:v vF .n;n.uLJ_,EJ.a_g).“.iH



Cycle length
- -

B S3 L8 mis

Load 5 L;‘-LJ:-KH 'l-:-'w; I-JL: JL’!_’A-; v J-i-:
S g b A 5ol gl
Electrical losses F _-__ Aas ,__;ﬂ' :_.'IL:.; 'J 33

/\/\ 3 ikl sl ED U )8
_.;;_....ul,"r.F* j T' . Tlﬂ 3 ‘!'l:}

e 5 01 A3 pglae K Ob) e S

N = operation at constant load ‘_jj}; - fh‘* 53 *j_'j; K
R = rest
Trex = maximum temperature attained o N
ED=  Dutycycle (%)= —— +100

v s N+R

ycit lmngth
——— e

fh—h S4 ., w3 T

Flectrical Insses jﬁfglﬁwﬁajbﬂ:_}ufp
L L S s buF s S Gl g
- Aas e 0L 1, S4

Tima ij}jﬂ1 ‘ sz'!-ul ﬂlJ q:.'llif:' G;-Jlﬂ"

Temperature

D = slarting 5 U T {'_;f j"‘:ﬁ I.J
N = operation at constant load D= {S.IJLG]"]J ..!'1‘”.-" Sida
R = rasi
N= - | 8 o)
o J [l ol
Tra: = maximum temperature attained during : H:LJJJ JSJ i
cycla
R: ta )k ¢ malodad Ma a
DN s 3l g Sl il ) O
Duty cycle (%) « 100 t”" 5 ’
N + R 4 D

T Y0



——

Elactrical insees

Taer fras alarie | 11

M o
e

= starting

oparation at constant load

F = olactrical braking
[E] = reasl
Teran = Maximum Temparature attained durirng
cycla
Dw=MN+F
Duty cycla (%) = 100

B+MN+F+R

0 s
Cycia length

N

e
_— =

N ll
Electrical insges - -

_
Temperature M T man

Time
N = gperation at constant load
L) = no-load operation
Traa = maximum temperature attained during
cycla

N

Duty cyclae (%) = « 100
N+ V

=

S3 s, =30

gl 5 S S ol Gl s 0SS
1,83 L8 EPLEII S ISy
..Lh.':dal_ﬂ..:.r

L:-JL‘-" ﬁl)ﬂ-‘.é—uﬂ' 84 L:.\:‘JLS“SS B
Sy ) S i p s S
7= 30 e sSae OL 2 5o 5 L s
HIJ _}JJ_,.AJ_;’.QLASLL#' n.l...:-d.';.';l;

o Lud
= goklel e S
N= b JL S8 ey 2as
= {;SPQ&C*JJEQQJHW:FJ:CFL‘:*‘:‘“
R= e 3 i g ol o e
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Blactrical losses

Elpcirical losses

= starting
M oparation at constant load
F = alecirical braking
T = Maximum ampoerature attairned during
cycla

Duty cycle 1

v s
Gyche langth

- —

Load

Temperature

Soed

FiFz = electrical braking
D = slarting
MiMNzM3 = operation at constant loads

T = maximum temperature attained during

cycle
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Electrical losses

e e i s = - Tmax
Temperature \" \h_

L~
Time
D = starting
L = operation at variable loads
F = electrical braking
R = rest
s = operation at overload
Cp = full load
Trmax = maximum temperature attained
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Load
L1

Elaectrical lossaes

ITemparatiire

B

T Z

by

TH
Time 1
= load=s
= povwer rating for duty type S
= & f% = reduced load
= tirme
= total ovcle time
= discrete period within a cycle
= ti i Tp = relative duration of period withinm

a cycle
elaectrical losses

temperature at power rating for duty tyvpe
=1

iNncrease or decreasae in laemparature rise
at the i*h period of a cyvcla
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Contactor utilization categories
(IEC 947-4 - 1)

Utilization categories: AC

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

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

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

v AC-ba Ccntrol of discharge lamps.

v AC-5b Control of incandescent lamps.
v AC-Ba Ccentrol of transformers.

v AC-6b Ccentrol of capacitor banks.
v AC-Ba Centrol of sealed compressor motors for refrigeration with manual reset of
overload trig.

v AC-8b Control of sealed comprasscr 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 slight'y inductive loads, resistance ovens

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

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

v DC-6: Control of incandescent lamps

A3
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Rated voltage Un K 12KV 175KV 24 kv

Rated current n A 400 | 630 | 1250 400 | 630 | 1250 | 400 | 630 | 1250

May, rated current | A 400 1 630 | 1150 400 | 630 | 180 | 400 | 630 | 1150

Short circurt making capacity Ima  kApeak | 67 | 67T | 67 50 | 50 | 50 5 | 80 50

Peak withstand cument ldm KApeak | 75 | 75 | 75 50 | S0 | 50 1 50 | 50

Short time current 1 s8¢, th kA ef nypang AN 5 25 25 N1 A 20
2 s&c. " ' 25 0] 20 |2
3 sac. : : 010120 16| 16 16

Mainly active load breaking capacity

(test duty 1 and 2. EC 265) I A 400 | 630 | 1250 400 | B30 | 1250 | 400 | 630 | 1250

Mainly capacitive breaking capacty

(test duty 4, IEC 265 I A 150 | 150 | 150 | & | & 8 | 80 | &

Mainly inductive breaking capacity

s =015 A 6| 16| 16 % | 16 16 6] 16 16

Rated earth fault braaking capacity, IEC 265

Earth fault breeking capacity, fig. 6 | A 150 | 150 | 150 00 70 | 70 Bl 5 | B

Capacitive breaking capacity, fig. 7| A o | % % 0 1 40 40 A A AN

“at 206KV

Max. breaking capacity in co-operafion with

fuses (IEC 420 1900-11) A 1600 | 1800 800 | 800 800 | &0

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

Power frequency withstand voltage 50 Hz 1 min

-t earth and between poles kY 5 45 55

- across isolating distance kv 45 60 Tl

Impulse withstand voltage 1,2/50 us

-fo earth and befween poles kY 75 95 125

- across isolating distance kY 85 10 145

Pole distance P mm 150 and 210 170 235 and 275

Max. operating torque at:

- tlosing K/A mech, Nim 115 - 120 Nm

- opening K/A mech. Nm K-mech. 120 Nm | A-mech, 3 Nm

Operating angle on the shaft deqrees 130

Opening time ms 40- 60

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

A4




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 0-0.3sec-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 vollage
110125V or 22050 Vi or Heating elements

Swtg  Nom Foner consunptn
Rated cument current Confinuously ~ Thermostatically
voltage nstantanecus  atde. Rated voltage connected  controlled
V doprox. A agprox. A VAC i W
20 20 4 210-240 50 200
10 40 8 10127 50 200
Spring charging ime 10-15 8




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

Rated Voltage IEC KV 725
ANSI KV 725
Power frequency withsland voltage
- 1 mindry EC kv 140
« 1 min wet IEC kv 140
« 1 mindry ANSI kY 160
- 10 sec wel ANSI KV 140
Lightning impulse withstand valtage (LIWL) [EC kv 325
«  Full wave 1.2/60 s ANSI - kV 350
= Chopped wave 2 s ANSI kY 452
= Chopped wave 3 ys ANSI kY 402
Creepage distance 1o 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 o clear factor 1.3
Making current / peak KA 62.579.0
Closing time ms 60
Opening timz ms 30
Total break ime ms 50
Dead time 3 300
Duration of short circuit 5 J
Rated reclosing time, 60 Hz ANSI eyeles 20
Rated operating sequence ECand ANSI 0-0.3sec-CO-Imin-CO
ANSI CO-15sec-CO

4\



e =
Dielectric Tests
TYPEof | Rated Raled Rated | Breaking
CB. “’?#l:;gﬂ Ltl:;’m Fri.'f_;ﬁm Capacity - [mg'ﬁiﬁﬂ Power Frequency
p KV rms
FPOTI6B | 7.2 60 0 | uptols4 | 60 W
FPOT3ID [ 72 | 120 | S0 | UPTO3LS | 60 2
PGB | 12 60 | S0 | 16 |7 2
FPIZSD | 12 0 | 90 | » 75 B |
FPMIB| 24 | 60 | 0 | 16 | 15 | 50
FPdsh | 1250 50 25 25 | 50
FPI6IGB | 36 | 60 | 0 | 16 10 |
P35D| 36 | 1250 | S0 |25 170 70
Operating cycle acc, to IEC Standards: *0-3 min - co - 3 min - co *0-0.3 sec- co-15 sec-co "eo - 15 see-co

wm&wanmwmmmm
?
- ——— T_ ;

e

O I R A et :
| Qo e | L il I

_—

BD: Tripping coil, BE: Closing coil, AP: Anti pumping Relay, MIA: Under voltage coil, M: Motor, FM: Motor Fuse,
IN : Motor Limit switch, MCA: Pressure switch, A: Terminals, 5: Auxiliary contacts.

% |
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UPS &ivs > blis ole 5 A0 SO S gll -\ F

to the

inverier
anti-harmonic - — +
inductance ! o [
2 coils
Mains 1 u 1 F U1
L1 —’____ e 1
FU2
L2 e charger or
"——‘I_. U3 battery voltage
L3 I - { }
S T s ij = '_\‘* -
30 to 120 kVA EPS 2000
Mains 1 Mains 1 — =
10 to 20 kVA EPS 20
: o voltage current
# ~ Measure- measure- control R1
13 ment ment FC-board
rectifier-charger module u F1
L2 —KF""--_-
battery t.l [l |_T
L3 S current
measureg= baﬂew
ment
rectifier-charger single-line diagram
inverter
- - - modules
P
L3 ; I
) 5
control ] [cnn:md | i control K3N
PC-board PC-board PC-board - i L1
it L2
i L3
inverter voltage J [ inverter current
measurement measurement

inverter single-line diagram
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_,S-,Jt-ula-_u__,.-aq]gau_,UPS n&u:uﬁg#&iﬂﬁh;

D3BP {BY-PASS)™ —|
| e
——
———
'F 3‘ Mains 2
'ﬁ >‘ input filter
Iﬂ? ] [] L_H giatic switch module
L1 Qus™ ey
——
T e L
L3 - e -
N it 11.“..!
F |
Mains 2 [ contral PC-board |
— - K3N FUL-5-6 Q5H= e
e = (S  E— P
Lz P Lz
g gt _ e Lz
~, | N aii " s N
inverter T load
{*) : on standard versions of the 30 to 80 kVA units, swilches G Suveuk
Q45, Q3BP and O5M open the neutral. AT

static bypass switch single-line diagram

hgﬂ.\.gf.‘s_gﬂjffl_ﬁsypﬂl:;ﬁ _J._-...GL:UPS Cj&{#&?rlﬁhg

MAIMNTAIMN BYPASS -
_,-"
el
o5 3
[EAFCIE markk
1
MAIN-2 L1 3 e
MAIN-2 L2 G EMi "{-— S.T.5
T
MAIMN-2 L3 ——
= as5'2
- {AFCE mark}
1 1
MAIN-1 L1 (3 | AC DC " 0 oLt
MAIN-1 L2 G EMI -"'r— -~ EMI— owe L2
MAIN-1 L3 Py -~ oP L3
= as' == AG asa 2
APCE mark) {IPYCE markc)
CHG -k
(=1 S| 3| Oosd4| omm rums Muss
QsEF‘ Swiich ez
P on | om| orr| om| on ExT.
Ml = HBmtimry — mmsary | g
p“:_"":m ‘; o | om| o] oer| ow
(Gersicsa s Muss
Poritiken 3 QsyF2 Swiich Swibch
R orr| crr| om| orr| orr e i (=0
{1PACE )
EMI VP M
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UPS , 3Ls s 4

Mains 1 Mains 2
(normal input) (bypass input)

matching ' f_ N

transformer or | {.—<1 , transformer
autotransformer : i"x_ 2h (optional)
(optional) J e )
e
——————————————— A,
Y
]
‘P rectifier- é
Q1 charger
Q48>
static
E by;?ass o
~ switch
QF1
_T_ inverter  static g #
= bypass
bat_t* K3N line
ery A :
QsN
\ \— QaspP
EPS 2000 % maintenance bypass line

Y !'matching transformer or

| 4

: l\. 3_7/’ : autotransformer (optional)
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ANSI a8 lol 5 Sy sl Ol 5 bl gla 4 o 08 o led —\0

( Master Element) L Lol ol

Ay s bps 2 P - SRS
Time Delay Starting or Closing Relay

o g o S s g el g A
Ckecking or Interlock Relay

( Master contactor) .l ssks

( Stopping Device ) cuus (5o ¢ doss

( Start Circuit Breaker ) .%o &, Sobgl ads

(Anode Circuit Breaker) . i 0L > <2 i Sl gl ads

(Control Power Disconnecting Jzs s alai uls
Device)

( Reversing Device ) ol 258 cys g odiS oS & dlny

( Unit Sequency Switch ) ,& 5 ¢ eass a0 ulS

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

( Over Speed Device ) sLj;ce v geaus J S

( Synchrounous Speed Device ) cs . il saus J 28

(Under Speed device ) .5 s, a5 J o5
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JJE‘J...E' L L LY ,,JLMS:._- nkl.:...u_g
(Speed Or Frequency Matching Device )

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

( Switching or Discharge Switch) L.; ; plad als

( Accelerating or Decelerating Device ) _lki i adws

Frens S 5 pa o sy SIS
( Starting To Running Transition Control)

( Electrically Operated Valve ) < i .=

( Distance Relay ) —iL. 4,

( Equalizer Circuit Breaker ) .. Law Solgl uls

( Temperature Control Device ) =, > 4> s J =8 dws

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

035 Uy S dm

( Synchronizing or Synchronism Check Device)

(Appratus Thermal -ij ;S o)l > 455 J 25 dews
Device )

( Under Voltage Relay}?s W 4,

( Flame Detector) dui o8 K20 abws

@G0B BB GG GGG

\EE




( Isolated Contactor) ..sius | Sks

-t
-

( Anunciator Relay ) ( c,s &) sxas = 4,

( Separate Excitation Device ) | & v jlas siis o

( Reverse Power Relay) ..o, ¢4,

( Position Switch ) cws; J 28 uls

N ;8 _};—Lf[,.:liu S (58 oa Ly
( Motor operated Sequency S witch)

il g LY =L:_,5‘ Jlail 5 Ji&; ok 5l p NELI
( Brsh operated or slip ring Short Circuiting
Device )

®1@0@ 06 0606¢C

LU Ll Sl plwle 5l (g5 s (g dhs
( Polarity Device )

(Under Current or Under Power Relay) .5 o, L 0L = 4,

( Bearing Protective Device ) ouuL cbli> ¢ s

( Mechanical Condition Monitor) <Gl i J 25 K

(Field Relay ) (Glas oLz ol s ) S Slas 4,

( Field Circuit Breaker) < Ui ola. Sl gl als

-

( Running Circuit Breaker) -l Jsen ;5 s
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e
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( Manual Transfer or Selector Device)

..J..:-l_g ‘;.:_':JJ' )'LS E—j_’.ﬂ; _}-"‘l‘,r‘.j"d;l
(Unit Squense Starting Relay)

Sor Bl g es RS
( Athomospheric Condition Monitor )

Qb Jolad e 5 B s 4
( Reverse Phase or Phase Balance Current Relay)

( Phase Squence Voltage ) ;i ;35054

(Incomplete Sequence Relay) .5 olles 0ss plal 4,

ol b sl sadl 5 S Gl 4
( Machine or Transformator Thermal Relay)

3L Sk gl e 4

( Instantaneous Overcurrent or Rate of Rise
Relay)

(AC Time Overcurrent Relay ) stz 5L ol > sl 4

(AC Cicuit Breaker ) stz oL ~ ol Sl g1 s

it O o Wgs b s liS S o0 w0 b s 4
( Exciter or DC Generator Relay)

ot Ol 2 e alad SOl g1 S
( High Speed DC Circuit Breaker)

( Power Factor Relay ) -, . 2 4,

( Field Application Relay) < Ui oo J s 4,
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Lot Jlail s o4 Jlail ) e OL = J&l'l.u.!- RLCN
( Short Circuiting or Grounding Device)

o ydd g ediaS peati &ﬁ&é&-{l_‘.
({ Power Rectifire Misfire Relay )

( Overvoltage Relay ) sL; 31, 4,

( Voltage Balance Relay ) ,iu s - 5y S5l 4

(Current Balance Relay ) i ;2 - oL~ S5 4

( Time Delay Stopping or Oenning Relay) ki ,: .G 4,

-

mle bl g Pl Sl i u ba e d,
( Liquid or Gas Pressure, Level, or Flow Relay)

( Ground Protective Relay ) ...; Jiai 3l cblis

( Governor ) (;,;€) ;55 s sa8 B

( Notching or Jogging Device ) Jleel slaw J 28 ¢ s

o

wgbza jls g sl 0L e 4
( AC Directional Overcurrent Relay)

( Blocking Relay ) suus s e 2 4,

SSlegl LIS L Loy 5 abd SlSal Zge cs Ll g5 LS
( Permissive Control Device)

( Electrically Operated Reostat) ( —o o)) ;5 s s ke s jlie

( Reserved For Future Application) (0.

(DC Circuit Breaker ) .= 2L~ SGLgl ¢ aaus <
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eslae LSS
( Load Resistor Contactor)

(Alarm Relay ) ( ¢ a 5 o ) o5 4,

(Solegl AdS' ) Condy pdd (5 ahowy

( Position Changing Mechanism )

i 305 0L 2 Sl P
( DC Overcurrent Relay)

( Pulse Transmiter) _Ju ¢excnji e

H8 Gl bl 4

( Phase Angle Measuring or out of Step Protective Relay)

sk 0L 2 sdems Jlail STbe gl 4,

(AC Reclosing Relay)

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

( Frequency Relay) :L;L oS S 5 4,

oo Ol 2 s Jladl SSLe 61
(DC Reclosing Relay)

ey S b oS SSLgl A
( Automatic Selective Control or Transfer Relay)

( Operating Mechanism) (. i

Juf. ,I-..n')'J- T a..l.?ﬁf 5 ekicw b dl,
(Carrier or Pilot Wire Reciever Relay)

( Locking out Relay) ...s s d;
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( Differential Protective Relay) . aula: ol 4,

( Auxiliary Motor or MOtor Generator) 45 ,du— S5 g

(Line Switch ) (il sl 55) jaso b ulS

(Regulating Device ) oo b g dus

( Voltage Directional Relay) ,: ce= 5U5 4,

Jls g o s W A
(Voltage And Power Directional Relay)

oS Oldes pdd eSS
( Field Changing Contactor)

( Trpping or Trip Free RE‘IEY]-&;M}HJ.:HJ=M5#¢JJ

( Reserved For Future Application) ( s,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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Tunciions ARET
code.

AC (slajsise bli= sla o, gl -\#

20

M2 M2

SEPAT Iypes .
M02 W03 MO4 MO5 MO6 MO7 MO8 M09 M1i

M14 W5 M6

protections

thermal averaad 49

phase overcurrent 50151

earth fault (sensilive EF) EOR/GTNIG)

negalive sequence | unbalance 4R

W23

T p—

locked rolorexcessive starting time 487511

phase undercurrent 37

1
2
2
1
1
i

starts per hour 88

_-.__.._..mm_..

positive sequence undervoltage 27D

direction of rofatian 47

1
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diractional earth fault BTN

e | m-..-..-..-...m.hj!_l.

reversa real power 2P
reactive averpower 320040

RS (N Y QRS v P L1 L |

—a| x| pal —f sl =] malpa| ==

lemperature sat points SRA9T

mator ditferential ' BT

— ]| =] —

metering

—

phase currems {11, |2, 13]

peak demand phase currents (11, 12, 13)

voltages (U2T, U32, UT3)

real / reactive power (P Q)

peak demand real ! reaclive power

pawar factor
frequancy

accumulated real [ reaclve energy (LW, +VAM]

Tripping currents (11, 12, 13, To)

Iriee 1mis curmant

dsturbance recording

thermal capacity used

start infulbil time delay /
number of starls beiore inhibition

HEEREENEEE DR

tehperaiur&

phase rolation

unhalance rafio | unbelance current
starting time and curren
residual current
razidual voliage

cutmulative braaking current
and number of breaks

diffierantial curent
and through current

control and monitoring

apen / close

Iockout relay BE

inshibit clesing ]

annunciation a0

Ioad shedding

restart

loic discriminalion i}

trip circuit supervisian 74

detection of plugoed 4
connectars {OPC)

EmE e e

operation counter
running hours courter
phase fault frip counter

distuibance recording friggering
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e Motor Management
Relay

BEARING
STATOR
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12RTD NPUTS

. REMOTERTD | STATOR
MODULE BEARING
{Optian Fy 'HIH’T[}HHJTS] AMBIENT

O

VoV



52— Q)
BUS
R L
AUXILIARY T
Ry L
I AUXILIARY T
i R4
ALARM T
Y4
o RS ]
IH BLOCK =
START
i D
| SEESCE T
s ®
AMBIENT AIR STATOR RTDs
e ) [SRase RELAY
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4 ANALOG INPUTS

4 ISOLATED
ANALOG
OUTPUTS

g
—
—

START
e

Typical applications inv
¢ Pumps

o [Fans

+ Compressors

o Mils

o Shredders
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