\

&

EMERSON.

Industrial Automation

LEROY
SOMER

PARTNER ALTERNATORS
LSA 42.3 - 4 Pole

Electrical and mechanical data

4802 en -2011.10/b



EARGNERY LSA 42.3 - 4 Pole

ALTERNATOR,

The LSA 42.3 alternator is designed to be suitable for typical generator applications, such as: backup,
marine applications, rental, telecommunications, etc.

COMPLIANT WITH INTERNATIONAL STANDARDS
The LSA 42.3 alternator conforms to the main international standards and regulations:
-|IEC 60034, NEMA MG 1.22,1SO 8528-3, CSA/ UL on request, marine regulations, etc.
It can be integrated into a CE marked generator.
The LSA 42.3 is designed, manufactured and marketed in an ISO 9001 environment and ISO 14001.

TOP OF THE RANGE ELECTRICAL PERFORMANCE

e Class H insulation.

e Standard 12 wire re-connectable winding, 2/3 pitch, type no. 6.

e \/oltage range:
-50Hz:220V-240V and 380V -415V (440 V)
-60Hz:208V-240V and 380V -480V

e High efficiency and motor starting capacity.

e Other voltages are possible with optional adapted windings:
-50 Hz: 440V (no. 7),500 V (no. 9), 690 V (n°10 or 52)
-60 Hz: 380 Vand 416 V (no. 8), 600 V (no. 9)

e THD Total harmonic distortion < 2% (full load).

e R 791 interference suppression conforming to standard EN 55011 group 1 class B standard for European zone (CE marking).

REINFORCED MECHANICAL STRUCTURE USING FINITE ELEMENT MODELLING
e Compact rigid assembly to better withstand generator vibrations.
e Steel frame.
e Aluminium flanges and shields.
e Two-bearing and single-bearing versions designed to be suitable for commercially-available heat engines.
e Half-key balancing two bearing.
e Permanently greased bearings (20 000h).
e Direction of rotation : clockwise and anti-clockwise (without derating).

EXCITATION AND REGULATION SYSTEM SUITED TO THE APPLICATION

Excitation system Regulation options

* * R 734*

T.l. R726 R731 . :
VOItage SHUNT AREP PMG |[current transformer Mains 3-Phase 3-Phgse sensing on Potentiometer
regulator for paralleling paralleling sensing mains paralleling Remote voltage

unbalanced
R 220 Std - - - - - - .
R 438 - Std Std ~ ~ ~ N N
R 450 Optional | Optional |Optional N N N N N
D510* Optional | Optional |Optional N inclus inclus contact factory \/

* Steel terminal box mounting. \/: Possible mounting.

COMPACT AND DESIGN TERMINAL BOX
e Easy access to the AVR (lid) and to the connections.
e 8 way terminal block for reconnecting the voltage.
e Predrilled holes for cable gland.
e Steel terminal box in option.

PROTECTION SYSTEM SUITED TO THE ENVIRONMENT
e The LSA42.3is IP 23.
e Standard winding protection for clean environments with relative humidity < 95%, including indoor marine environments.
Options: - Filters on air inlet : derating 5%.
- Filters on air inlet and air outlet (IP 44) : derating 10%.
- Winding protection for harsh environments and relative humidity greater than 95%.
- Space heaters.
- Thermal protection for stator windings.
- Height fixing : H = 225 mm (option) with the order ..

Copyright 2004: MOTEURS LEROY-SOMER

LEROY-SOMER reserves the right to modify the design, technical specifications and dimensions of the products shown in this document. The descriptions cannot in
any way be considered contractual. The values indicated are typical values.
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LSA42.3 -4 Pole
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General characteristics

Winding pitch 2/3 (wdg 6) R 220 R 438

AVR type

Protection IP 23 Short-circuit current - 300% (3IN): 10 s

Overspeed 2250 min" Waveform: NEMA = TIF (**) <50

(*) Steady state. (**) Total harmonic distortion between phases, no-load or on-load (non-distorting).

Ratings 50 Hz - 1500 R.P.M.

Duty/T°C Continuous duty/40°C Continuous duty/40°C Stand-by/40°C Stand-by/27°C
Phase 3 ph. 1 ph. 3 ph. 1 ph. 3 ph. 1 ph. 3 ph. 1 ph.
Y 380V 400V 415V 440V AA 380V 400V 415V 440V AA 380V 400V 415V 440V AA 380V 400V 415V 440V AA
A 220V 230V 240V 230V 220V 230V 240V 230V 220V 230V 240V 230V 220V 230V 240V 230V
220V 220V 220V 220V
- I —_ —13_7 —W m
17,9 10,9 20,8 12,7 21,6 13,2
423Vs2. I —W —W —W —_
17,6 11,8 20,5 13,9 21,3 14,4
42.3Vs3. I —W —W —m —W
24 154 254 16,3 26,4 16,9
2384 I —_ —_ m —W
24,5 17,6 18,7 27,0 19,4
25,5 18,2 29,7 21,2 30,8 22.5
2307 I —_ —m m —_
31,2 21,6 28,4 19,7 33,1 23,1
23V8 I —_ —W —W —_
31,3 21,8 36,5 254 37,8 26,4
2319 I —_ m —38_2 —_
41,3 28,8 3,7 37,6 26,2 50,9 43,8 30,5 2,8 5,4

Ratings 60 Hz - 1800 R.P.M.

Duty/T°C Continuous duty/40°C Continuous duty/40°C Stand-by/40°C Stand-by/27°C

Phase 3 ph. 1 ph. 3 ph. 1 ph. 3 ph. 1 ph. 3 ph. 1 ph.
Y 380V 416V 440V 480V AA 380V 416V 440V 480V AA 380V 416V 440V 480V AA 380V 416V 440V 480V AA
A 220V 240V 240V 220V 240V 240V 220V 240V 240V 220V 240V 240V
208V 220V 240V 208V 220V 240V 208V 220V 240V 208V 220V 240V
- I —W 265 284 287 287 172 —_ Fe2TeaATsaTeaT] 208
3,3 25,2 252 151 21,2 22,8 229 229 138 24,7 26,5 26,7 26,7 25,6 27,5 27,7 27,7 16,6
423Vs2. I W 269 29 307 307 184 —W m
kw 23,7 255 27 27 16,2 21,6 232 246 246 14,7 5, 27,1 286 286 17,2 17,8
kw 27,6 304 19,2 251 27,7 291 29,1 17,6 293 322 339 339 204 304 334 352 352 211
2384 I —W 334 366 390 398 25 39 427 454 464 292 404 443 472 481 303
322 343 35 26,8 293 31,2 31,9 20 31,2 34,1 364 371 233 323 354 37,7 385 242
42385 I —W 382 419 446 455 284 w [46275061 53911851 344
kw 336 368 392 40 25 30,6 335 357 364 228 5,6 41,6 42,4 265 37 405 43,1 44 27,5
23M7 I m 419 455 487 514 308 m m
6,8 42,8 45,2 27,1 335 364 389 41,1 247 42,4 454 47,9 287 0,5
23M8 I m M489 STATSATIST 3.1 —m —W
kW 41,2 452 47,6 50 37,5 41,1 433 455 273 437 53 31,8 453
2319 WA —_ 537 592 628 683 41 —F —m
kw 47,2 52,0 552 43,0 47,3 50,2 54,6 328 50,0 551 585 636 382 519 572 607 66,0 396
* December 2011 available LEROY °
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LSA42.3 -4 Pole
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Efficiencies 50 Hz (— P.F.: 0.8) (-----P.F.: 1)

LSA 42.3 VS1
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o —
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80 80
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Reactances (%). Time constants (ms) - Class H/400 V

Short-circuit ratio

Quadrature-axis synchro. reactance unsaturated

X'd Direct-axis transient reactance saturated

X’d Direct-axis subtransient reactance saturated

X’q Quadrature-axis subtransient reactance saturated

X2 Negative sequence reactance saturated 10,11

Other class H/400 V data

ic (A) On-load excitation current (SHUNT/AREP)

Response time (AU = 20% transient) <500ms <500ms <500ms <500ms <500ms <500ms <500ms <500ms
_ - - - 920 920 1035 1150 1380
kVA Start (AU = 20% cont. or (AU = 30% trans.) AREP 107,6 107,6 121,1 134,5 161,5
| % TensintAU (ondoad 44) SHUNT-PF:08,,, - - - <18% <18%  <18%  <18%  <18%

% Transient AU (on-load 4/4) AREP - P.F.: 0.8, <18% <18% <18% <18% <18% <18% <18% <18%
W Nelaglsses e 7l 784 sl s %43 o9 1051
w Heat dissipation 2951 3209 3692 4237 4237 4529 4735 5207
* December 2011 available LEROY ®
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Transient voltage variation 400 V - 50 Hz

Phase loading (AREP & PMG)

Phase loading (SHUNT)
30 % 30 %
[ g [ 7}
25 © 25 [ Vs ]
o
20 20

Voltage drop
>

Voltage drop
o

N
N

5 // 5 /
0 40 80 120 kVA 0 40 80 120 kVA
kVAat PF @ 0.8 kVA at PF @ 0.8
Load shedding (SHUNT) Load shedding (AREP & PMG)
[vs1 Xvs2 L vs3) OB ®
40% 40%
o
30 30
g © g
© ©
(0] (0]
g 20 g 20
S G
= / / =
10 / 10 .
0 40 80 120 kVA 0 40 80 120 kVA
kVA at PF @ 0.8 kVA at PF@ 0.8
Motor starting (SHUNT) Motor starting (AREP & PMG)
s Us1 o0 O O a0, /s3]
0 (]
O
% ©
30 30
Q. Q.
o =
o ©
(0] (0]
()] (o)
s &
5 S 20
> / >
: 10
0 40 80 120 160 200kVA 0 40 80 120 160 200kVA

458 locked rotor kVA at PF @ 0.6 locked rotor kVA at PF @ 0.6

1) For a PF with a @ other than 0.6, multiply the kVA by K = Sin @ /0.8
Example of calculation for a PF with a @ other than 0.6: motor starting kVA calculated at PF @ 0.4 = 40 kVA
= Sin @ 0.4 =0.9165 » K = 1.145 » corrected kVA = 45.8 kVA » Corresponding voltage drop for M8 = 14 %.

2 ) For a voltage U other than 400 V (Y ), 230 V (A) at 50 Hz, multiply the kVA by (400/U)2 or (230/U) 2,
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Efficiencies60 Hz(—P.F.: 0.8) (----P.F.: 1)

LSA 42.3 VS1
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95% +— : : LA 423 VSZ: : : 95% +— s %8 : : :
o |o23 8281023 | | | | e B AL |
0 | | Tl | | | o | T L~ : ‘ | |
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Reactances (%). Time constants (ms) - Class H/480 V

Short-circuit ratio

Quadrature-axis synchro. reactance unsaturated

Direct-axis transient reactance saturated

X’d Direct-axis subtransient reactance saturated

X"q Quadrature-axis subtransient reactance saturated

X2 Negative sequence reactance saturated 10,53 10,29

Other class H/480 V data

ic (A) On-load excitation current (SHUNT/AREP)

ms Response time (AU = 20% transient) <500ms <500ms <500ms <500ms <500ms <500ms <500ms <500ms
_ - - - 98 958 1078 1198 1438
Start (AU = 20% cont. or (AU = 30% trans.) AREP 112,1 112,1 126,1 140,2 168,2
_ - - - <18%  <18%  <18%  <18%  <18%
% Transient AU (on-load 4/4) AREP - P.F.: 0.8 , <18 % <18 % <18 % <18 % <18 % <18 % <18 % <18 %
_ 859 886 957 MO M0 1192 1241 1336
Heat dissipation 3442 3620 4215 4774 4774 5122 5340 5854
* December 2011 available LEROY ®
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Transient voltage variation 480 V - 60 Hz

Phase loading (AREP & PMG)

Phase loading (SHUNT)
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Motor starting (AREP & PMG)

Motor starting (SHUNT)
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45.8 locked rotor kVA at PF & 0.6 locked rotor kVA at PF & 0.6

1) For a PF with a @ other than 0.6, multiply the kVA by K =Sin & /0.8
Example of calculation for a PF with a @ other than 0.6: motor starting kVA calculated at PF @ 0.4 = 40 kVA
= Sin @ 0.4=0.9165 = K = 1.145 » corrected kVA = 45.8 kVA = Corresponding voltage drop for M8 = 13 %.

2 ) For a voltage U other than 480 V (Y), 277 V (A), 240 V (YY) at 60 Hz, multiply the kVA by (480/U)2 or (277/U)2 or (240/U)2.
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ALTERNATOR,

3-phase short-circuit curves at no load and rated speed (star connection Y)

10000

LSA 423 VS1 Symmetrical
1000 = Asymmetrical
g . 'd%
= o0 L ARER
£
> N
O N
10 \\
= SHUN
time (ms)
1 10 100 1000 10000
10000
LSA 423 VS2 .
Symmetrical
R 1000 Jeeee Asymmetrical
< - e T
- ST
c ﬁ"\ i
2 100 ~ =
>
(@) N
N
10 \\
\\ L Il II
time (ms)
1 10 100 1000 10000
10000
LSA 423 VS3 Symmetrical
1000 S —r- Asymmetrical
= ] S
= e REP
C I \§~-
o 100 - ~
—_
>
O N
N
10 \\
N e
time (ms)
1 10 100 1000 10000
10000
LSA 423 S4 Symmetrical
1000 Asymmetrical
< e
= T 4
= ‘s_____ L
o 100 N e
—
>
O N
10 \
time (ms)
1 10 100 1000 10000

Influence due to connection

Curves shown are for star (Y) connection.

For other connections, use the following multiplication factors:

- Series delta : Current value x 1.732 - Parallel star : Current value x 2

LEROY®
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LSA42.3 -4 Pole

ALTERNATOR,

3-phase short-circuit curves at no load and rated speed (star connection Y)

10000
LSA 423 S5 Symmetrical
1000 = Asymmetrical
< S
= S AREP
c Tt~
o 100 N T — ~—
5
O N
10 AN
time (ms)
1 10 100 1000 10000
10000
LSA 423 M7 Symmetrical
1000 fEtiinzes Asymmetrical
< S —— AREP
< ~ ~~ [ —
o 100 >~
5 ~
(@] NS
10 AN SHUNT-——
time (ms)
1 10 100 1000 10000
10000
LSA 423 M8 Symmetrical
1000 Jotfzes - Asymmetrical
jE, \\:\ AREP
———— gt
§ 100 ™
5
(G]
10 SHUNT
time (ms)
1 10 100 1000 10000
10000
LSA 423 L9* - Symmetrical
1000 = = Asymmetrical
< RS AREP
< ~d B
e 100 s,
5 ~
(G] ~\‘
10 \ DTN
time (ms)
1 10 100 1000 10000
Influence due to short-circuit 3-phase |2-phase L/l 1-phase LIN
Curves are based on a three-phase Instantaneous (max.) 1 0.87 1.3
short-circuit. -
For other types of short-circuit, Continuous ! 5 22
use the following multiplication factors Maximum duration (AREP/PMG) | 10 sec. 5 sec. 2 sec.

* December 2011 available
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ALTERNATOR,

Single bearing dimensions

(LSA423L9-S.AE.3) L XBG @ 11 holes equid. over @ M
L - LB - 420
- - \
AH LB AH_ | 89 L,32J32TJ 89 , 47 Access to o Access to
3' 3' X | terminals{ L J AVR
- - g A T
1T - J Q— |||
A i - Cable CF
o @_L outlet ©
oo N |V O
R o595 3 e
g ?C; oo alt = 1LY Y
Q= | x Q g e **E ’*"ﬁ *}‘XQYholes
ol @ Q equid. over '\
Q . o U
. P. WA
_¥ | _¥ | - ‘,' ) Y
/ / ;V ﬂ»ﬂ‘—i—L A|AR Optional _t-- ] T
AIR OUTLET v AIR OUTLET ¥ INLET H =225 | A2 |
. 112.5 112.5 7{% N 7 A A
C <t
L ) 5 c Sl I8
Type L LB Xg Weight (kg) Frame size Flange 2 3 4
LSA 42.3VS1 565 503 237 115 H [ 180 =~ 225 Flex plate
TLSA423VS2 | 565 | 503 | 242 T 120 Feet dimensions Tz T x Cox -
LSA 42.3VS3 565 503 252 131 c [260 1~ 315 10 X X X
TLSA423s4 [ 610 | 548 T 275 156 AT 7307 | = 400 e I e e
LSA42.3 S5 610 548 275 156 A2 [ 279 = 356 7112 - X X
"LSA423M7 650 588 287 171 [ ] I N N
LSA 42.3 M8 650 588 295 176
"LSA42319* 662 622 310 186
S.AE. P N M XBG B° S.AE. BX U X Y AH
4 406 361.95 381 12 15° 11112 352.42 333.38 8 11 39.6
"3 | 452 40958 42862 = 12 15> 10 31432 ~ 29528 8 11 538
2 490 447675 466.725 12 15° 8 263.52 244.48 6 11 62
Xr

Y

A A ©

] _ © 3 5| 8

Torsional analysis data S S L 8 ®

Disque S.A.E. 7 1/2 Disque S.A.E. 8 Disque S.A.E. 10 Disque S.A.E. 11 1/2
TYPE Xr Lr M J Xr Lr M J Xr Lr M J Xr Lr M J
LSA 42.3 VS1 279 526.2 4536 0.2209 277 558 45.68 0.2246 274  549.8 4613 0.2363 272 5356 46.62 0.2843
5262 47.36 7558 4768 '549.8 4813 5356 48.62 0.2611
LSA 42.3 VS3 287 526.2 51.41 0.2592 286 558 51.73 0.2629 = 283 549.8 5218 0.2746 281 535.6 52.67 0.2866
5712 6149 7603 6181 5948 62.26 '580.6 6275 03444
LSA 42.3 S5 310 571.2 6149 0.317 308 603 61.81 0.3207 = 306 594.8 68.18 0.3645 304 580.6 62.75 0.3444
6112 67.41 7643 67.73 6348 6818 6206 68.67 0.3765
LSA 42.3 M8 330 611.2 70.42 0.3683 328 643 70.74 0.372 326 634.8 7118 0.3837 324 620.6 71.68 0.3957
6412 77.49 Ter3 7781 6648 78.25 '650.6  78.75 0.4415
* December 2011 available LEROY ®
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Two bearing dimensions

L

- L 4x2 M 10 holes on @ 381 at 12h and 3h/6h/9hours
- LB | 420 |
32(32
S22 X9 89 l‘ r) 89 4 47 Access to terminals 15° | 15° Q%C,i?/sr\’to
1 M16 hole - | i~
36 depth i i ! i
k — H‘g—' ‘ Cable
o l\(P outlet
. K )
(9] o
w|+ Y ~ TS
< - R 1 _ JE—
Nk S| B
o€
sl .
S . .
v - | : R =
7l - 213 o AIR 1 M12 hole | mf
. V INLET 18 depth 79 |
AIR OUTLET _|~"139 o b | 137 ‘ !
| Y 320

TYPE Weight (kg)

L LB c X
———*
“LsA423vs2  el0 88 18925 247 14
"LsA423vs3 ~  el0 &8 1828 257 145
"LSsA423s4 e 573 20275 20 A0
"LSA423ss = e 573 20275 20 A0
“LsA423M7 6% &3 20275 202 188
“LSsA423mM8 6% &3 20275 30 10
“LsA423L* 725 e 20275 34 207

Xr

I — 1 3 3 O
S B 3 I8
Q Q (] Ql
Torsional analysis data - Lt >
Lr M J
T es as  o2m

* December 2011 available LEROY ®
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