LSA 50.2 M6 / 4p - 1050kVA - 690V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ|LSA 50.2 M6 / 4p PF 0,8
Leistung 1050 kVA Frequenz 50 Hz
Leistung 840 kWe Drehzahl 1500 1/min
Leistung 883 kWm Isolation/Erwarmung H/F
Spannung 690 Vv Schrittwicklung|n® 52S (p2/3)
Nennstrom 879 A
PQ Diagram
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LSA 52.2 M60 / 4p - 1870kVA - 400V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSA52.2 M60 PF 0,8
Leistung 1870 kVA Frequenz 50 Hz
Leistung 1496 kWe Drehzahl 1500 1/min
Leistung 1560 kWm Isolation/Erwdrmung H/F
Spannung 400 Vv Schrittwicklung p2/3
Nennstrom 2 699 A
PQ Diagramm
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LSA 52.2 M60 / 4p - 1870kVA - 415V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSA52.2 M60 PF 0,8
Leistung 1870 kVA Frequenz 50 Hz
Leistung 1496 kWe Drehzahl 1500 1/min
Leistung 1560 kWm Isolation/Erwdrmung H/F
Spannung 415 \' Schrittwicklung p2/3
Nennstrom 2 602 A
PQ Diagramm
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LSA 52.2 M60 / 4p - 1733kVA - 690V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSA52.2 M60 PF 0,8
Leistung 1733 kVA Frequenz 50 Hz
Leistung 1386 kWe Drehzahl 1500 1/min
Leistung 1443 kWm Isolation/Erwdrmung H/F
Spannung 690 Vv Schrittwicklung p2/3
Nennstrom 1450 A
PQ Diagramm
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LSA 52.2 XL65 / 4p - 1600kVA - 3300V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSA52.2 XL65 PF 0,8
Leistung 1600 kVA Frequenz 50 Hz
Leistung 1280 kWe Drehzahl 1500 1/min
Leistung 1336 kWm Isolation/Erwarmung H/F
Spannung 3300 Vv Schrittwicklung p5/6
Nennstrom 280 A
PQ Diagramm
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LSA 52.2 XL65 / 4p - 1600kVA - 6300V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSA52.2 XL65 PF 0,8
Leistung 1600 kVA Frequenz 50 Hz
Leistung 1280 kWe Drehzahl 1500 1/min
Leistung 1337 kWm Isolation/Erwarmung H/F
Spannung 6300 Vv Schrittwicklung p5/6
Nennstrom 147 A
PQ Diagramm
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LSA 52.2 ZL60 / 4p - 1250kVA - 10500V - 1500 rpm - 50Hz|

Main Machine Parameters

Typ| LSA52.27ZL60 PF 0,8
Leistung 1250 kVA Frequenz 50 Hz
Leistung 1000 kWe Drehzahl 1500 1/min
Leistung 1054 kWm Isolation/Erwarmung H/F
Spannung 10500 Vv Schrittwicklung p5/6
Nennstrom 69 A
PQ Diagramm
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LSA 52.2 ZL60 / 4p - 1250kVA - 11000V - 1500 rpm - 50Hz|

Main Machine Parameters

Typ| LSA52.27ZL60 PF 0,8
Leistung 1250 kVA Frequenz 50 Hz
Leistung 1000 kWe Drehzahl 1500 1/min
Leistung 1054 kWm Isolation/Erwarmung H/F
Spannung 11000 Vv Schrittwicklung p5/6
Nennstrom 66 A
PQ Diagramm
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LSA 52.2 ZL70 / 4p - 1500kVA - 10500V - 1500 rpm - 50Hz|

Main Machine Parameters

Typ[LSA 52.2 ZL70 / 4p
Leistung 1500 kVA
Leistung 1200 kWe
Leistung 1258 kWm

Spannung 10500 \'}
Nennstrom 82 A

PF 0,80
Frequenz 50 Hz
Drehzahl 1500 1/min
Isolation/Erwarmung H/F
Schrittwicklung p5/6

PQ Diagram
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LSA 52.2 ZL70 / 4p - 1500kVA - 11000V - 1500 rpm - 50Hz|

Main Machine Parameters

Typ[LSA 52.2 ZL70 / 4p
Leistung 1500 kVA
Leistung 1200 kWe
Leistung 1258 kWm

Spannung 11000 \'}
Nennstrom 79 A

PF 0,80
Frequenz 50 Hz
Drehzahl 1500 1/min
Isolation/Erwarmung H/F
Schrittwicklung p5/6

PQ Diagram
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LSAC47.219 / 4p - 498kVA - 400V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSAC47.219
Leistung 498 kVA
Leistung 398 kWe
Leistung 420 kWm

Spannung 400 \'}
Nennstrom 719 A

PF 0,8
Frequenz 50 Hz
Drehzahl 1500 1/min
Isolation/Erwarmung H/F
Schrittwicklung| n° 6 (p2/3)

PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC47.219 / 4p - 505kVA - 415V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSAC47.219 PF 0,8
Leistung 505 kVA Frequenz 50 Hz
Leistung 404 kWe Drehzahl 1500 1/min
Leistung 426 kWm Isolation/Erwarmung H/F
Spannung 415 Vv Schrittwicklung| n° 6 (p2/3)
Nennstrom 703 A
PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 49.1 19 / 4p - 785kVA - 400V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSAC49.119 PF 0,8
Leistung 785 kVA Frequenz 50 Hz
Leistung 628 kWe Drehzahl 1500 1/min
Leistung 659 kWm Isolation/Erwarmung H/F
Spannung 400 Vv Schrittwicklung| n° 6S (p2/3)
Nennstrom 1133 A
PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 49.1 19 / 4p - 785kVA - 415V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSAC49.119 PF 0,8
Leistung 785 kVA Frequenz 50 Hz
Leistung 628 kWe Drehzahl 1500 1/min
Leistung 659 kWm Isolation/Erwarmung H/F
Spannung 415 Vv Schrittwicklung| n° 6S (p2/3)
Nennstrom 1092 A
PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 50.2 L7 / 4p - 995kVA - 690V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSAC50.2L7
Leistung 995 kVA
Leistung 796 kWe
Leistung 834 kWm

Spannung 690 \'}
Nennstrom 833 A

PF 0,8
Frequenz 50 Hz
Drehzahl 1500 1/min
Isolation/Erwarmung H/F
Schrittwicklung|n® 52S (p2/3)

PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 50.2 L8 / 4p - 1220kVA - 400V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSACS50.2L8 PF 0,8
Leistung 1220 kVA Frequenz 50 Hz
Leistung 976 kWe Drehzahl 1500 1/min
Leistung 1020 kWm Isolation/Erwdrmung H/F
Spannung 400 Vv Schrittwicklung| n° 65 (p2/3)
Nennstrom 1761 A
PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 50.2 L8 / 4p - 1250kVA - 415V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSACS50.2L8 PF 0,8
Leistung 1250 kVA Frequenz 50 Hz
Leistung 1000 kWe Drehzahl 1500 1/min
Leistung 1045 kWm Isolation/Erwdrmung H/F
Spannung 415 Vv Schrittwicklung| n° 65 (p2/3)
Nennstrom 1739 A
PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 50.2 L8 / 4p - 1050kVA - 690V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSACS50.2L8 PF 0,8
Leistung 1050 kVA Frequenz 50 Hz
Leistung 840 kWe Drehzahl 1500 1/min
Leistung 877 kWm Isolation/Erwdrmung H/F
Spannung 690 Vv Schrittwicklung|n® 52S (p2/3)
Nennstrom 879 A
PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 50.2 VL10 / 4p - 1315kVA - 400V - 1500 rpm - 50Hz |

Main Machine Parameters

PF 0,8
Frequenz 50 Hz
Drehzahl 1500 1/min
Isolation/Erwdrmung H/F

Typ| LSAC50.2 VL10
Leistung 1315 kVA
Leistung 1052 kWe
Leistung 1097 kWm

Spannung 400 \'
Nennstrom 1898 A

Schrittwicklung

n° 6S (p2/3)

PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 50.2 VL10 / 4p - 1315kVA - 415V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSAC50.2 VL10
Leistung 1315 kVA
Leistung 1052 kWe
Leistung 1096 kWm

Spannung 415 \'
Nennstrom 1829 A

PF 0,8
Frequenz 50 Hz
Drehzahl 1500 1/min
Isolation/Erwdrmung H/F
Schrittwicklung| n° 65 (p2/3)

PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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LSAC 50.2 VL10 / 4p - 1232kVA - 690V - 1500 rpm - 50Hz |

Main Machine Parameters

Typ| LSAC50.2 VL10 PF 0,8
Leistung 1232 kVA Frequenz 50 Hz
Leistung 986 kWe Drehzahl 1500 1/min
Leistung 1027 kWm Isolation/Erwdrmung H/F
Spannung 690 Vv Schrittwicklung|n® 52S (p2/3)
Nennstrom 1031 A
PQ Diagram

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date : 20.11.2014 1720kVA - 400V - 50 Hz V4.02 - 11/2014

Capability Curve —_ Umax +10% 440 v
— Un 400 V
----- Umin  -10% 360 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
PF-0,7 Uﬁ; A —~ ‘ 08 PF 0,7
PF-0,6 E K PF 0,6
]
|
N 1
PF-05 | | ' PFO,5
PF-0,4 N HL \ any A\ PF 0,4
PF-0,3 Rl NS L PF 0,3
PF-0,2 ‘ \‘; PFO,2
PF-0,1 - ] PFO,1
-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 27304 A 11xIn
symetrical two phase short circuit max 17078 A 6,9 x1In In= 2483 A
symetrical three phase short circuit value 20748 A 8,4 xIn
ISC (Per rated current - rms) === e Symetrical phase to neutral short circuit
== «= == = Symetrical two phase short circuit
12 e Symetrical three phase short circuit
Heat damage curve limit
w)
Ec 10
£
3
§ 8
I
[J]
S
® 6
©
.‘g
=
S 4
ot
[e]
<
(%]
2
0
0,001 0,01 0,1 1 10 100
Time (second.)
test1 rev. 1 Page 1
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date : 20.11.2014 1720kVA - 400V - 50 Hz V4.02 - 11/2014

Efficiency Curves

‘ e PF ] = e e ePF0,8
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e PF = 0,8

test1 rev. 1
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date:  20.11.2014 1720kVA - 400V - 50 Hz

Thermal Damage Curve

V4.02 - 11/2014

Stator current

3 (per rated current)
\
N\
\\

2,5

’ N\,

AN
2 N
SN
1,5 P~
B
1
10 100 1000

Maximum duration (second.)

10000
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Unbalance Load Curve Stator Earth Fault Current
. Fault Current (A)
Negative phase sequence Current (per C: Extensive damage
rated current 75 B : Considerable damage -
\ A : Acceptable damage -
50 +
25 ,
N\ ) N\ ™~
~.i\ A \\ \\ ™ T |t ——
\\ ™ (| e — | —— ._.-|
0
1 10 100 1000 10000 0O 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault (second.) Maximum duration of fault (second.)
test1 rev. 1 Page 3



ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date : 21.11.2014 1720kVA - 415V - 50 Hz V4.02 - 11/2014

Capability Curve —_ Umax +10% 457 v
— Un 415 V
''''' Umin  -10% 374V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
PF-0,7 | 0'95/ . ~—— ‘ ‘ 0.8 PFO,7
PF-0,6 PF0,6
PF-0,5 PFO,5
PF-0,4 PFO,4
PF-0,3 \ PF 0,3
PF-0,2 e PFO,2
PF-0,1 L— PFO,1
-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 29390 A 11,8 x1In
symetrical two phase short circuit max 18383 A 7,4x1In In= 2483 A
symetrical three phase short circuit value 22334 A 9xIn

Isc (Per rated current - rms)

=== e Symetrical phase to neutral short circuit

== «= == = Symetrical two phase short circuit

14

e Symetrical three phase short circuit

Heat damage curve limit

=
N

[y
o

(o]

short circuit at generator terminals

0,001 0,01 0,1 1 10 100

Time (second.)

test1 rev. 1 Page 1
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date : 21.11.2014 1720kVA - 415V - 50 Hz V4.02 - 11/2014

Efficiency Curves

‘ e PF ] = e e ePF0,8
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date:  21.11.2014 1720kVA - 415V - 50 Hz

Thermal Damage Curve

V4.02 - 11/2014

Stator current

3 (per rated current)
\
N\
\\

2,5

’ N\,

AN
2 N
SN
1,5 P~
B
1
10 100 1000

Maximum duration (second.)

10000
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Unbalance Load Curve Stator Earth Fault Current
. Fault Current (A)
Negative phase sequence Current (per C: Extensive damage
rated current 75 B : Considerable damage -
\ A : Acceptable damage -
50 +
25 ,
N\ ) N\ ™~
~.i\ A \\ \\ ™ T |t ——
\\ ™ (| e — | —— ._.-|
0
1 10 100 1000 10000 0O 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault (second.) Maximum duration of fault (second.)
test1 rev. 1 Page 3



ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date : 24.11.2014 1594kVA - 690V - 50 Hz V4.02 - 11/2014

Capability Curve —_ Umax +10% 759 v
— Un 690 V
----- Umin -10% 621 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
PF-0,7 0,95—/ 1 \ 0,8 PFO,7
PF-0,6 PFO0,6
PF-0,5 PFO,5
PF -0,4 PF 0,4
PF-0,3 PFO,3
PF -0,2 PF 0,2
PF-0,1 PFO,1
-1 -0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 15978 A 12xIn
symetrical two phase short circuit max 9993 A 7,5x1In In= 1334 A
symetrical three phase short circuit value 12110 A 9,1xIn
ISC (Per rated current - rms) === e Symetrical phase to neutral short circuit
== «= == = Symetrical two phase short circuit
14 e Symetrical three phase short circuit
Heat damage curve limit
2 12
£
£
&£ 10
S
©
e 8
[J]
oo
(]
£ 6
>
=
'S
5 4
&
2
0
0,001 0,01 0,1 1 10 100
Time (second.)
test1 rev. 1 Page 1
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date : 24.11.2014 1594kVA - 690V - 50 Hz V4.02 - 11/2014

Efficiency Curves
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date:  24.11.2014 1594kVA - 690V - 50 Hz

Thermal Damage Curve

V4.02 - 11/2014

Stator current

3 (per rated current)
\
N\
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1,5 P~
B
1
10 100 1000

Maximum duration (second.)

10000
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Unbalance Load Curve Stator Earth Fault Current
. Fault Current (A)
Negative phase sequence Current (per C: Extensive damage
rated current 75 B : Considerable damage -
\ A : Acceptable damage
50 +
25 ,
N\ ) N\ ™~
~.i\ A \\ \\ ™ T |t ——
\\ ™ T " t—— | —— -—--|
0
1 10 100 1000 10000 0O 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault (second.) Maximum duration of fault (second.)
test1 rev. 1 Page 3



ALTERNATOR
MAIN CURVES

LSA 52.2 XL65 / 4p

Date : 25.11.2014 1482kVA - 3300V - 50 Hz

LS Reference : testl

V4.02 - 11/2014

Capability Curve — Umax +10% 3630 V
— Un 3300 V
''''' Umin -10% 2970 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
bF 0,7 095 e = 0,8 PF 0,7
N\,
PF-0,6 / \ . PFO6
b
PF-0,5 N | PFOS5
PF-0,4 \\ " PF 0,4
PF-0,3 ! PFO,3
%
PF-0,2 1 PF0,2
PF-0,1 - PFO,1
-1 -0,8 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 2531 9,8 xIn
symetrical two phase short circuit max 2044 7,9x1In In= 259 A
symetrical three phase short circuit value 2476 A 9,6 x In

Isc (Per rated current - rms)

12

== «= == = Symetrical two phase short circuit

e Symetrical three phase short circuit

=== e Symetrical phase to neutral short circuit

Heat damage curve limit

short circuit at generator terminals

0,001 0,01 0,1 1

10 100
Time (second.)

test1 rev. 1
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ALTERNATOR
MAIN CURVES

LSA 52.2 XL65 / 4p

Date :

25.11.2014

Efficiency Curves

LS Reference : testl

1482kVA - 3300V - 50 Hz V4.02 - 11/2014
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ALTERNATOR
MAIN CURVES

LSA 52.2 XL65 / 4p

LS Reference : testl

Date : 25.11.2014 1482kVA - 3300V - 50 Hz V4.02 - 11/2014

Thermal Damage Curve

Stator current
3 (per rated current)
\
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AN
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\\‘
1,5 S~
I —
1
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Maximum duration (second.)

Unbalance Load Curve Stator Earth Fault Current
. Fault Current (A)
Negative phase sequence Current (per C: Extensive damage
3 rated current 75 B : Considerable damage -
\ A : Acceptable damage
2 50 +
1 25 1
N\ ) N\ ™~
\n.\ A \\ ~ o~ —— e
\\ e~ ol ___-|
0 0
1 10 100 1000 10000 0O 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault (second.) Maximum duration of fault (second.)
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ALTERNATOR
MAIN CURVES

LSA 52.2 XL65 / 4p

LS Reference : testl

Date : 26.11.2014 1482kVA - 6300V - 50 Hz V4.02 - 11/2014

Capability Curve —_ Umax +10% 6930 V
— Un 6300 V
----- Umin  -10% 5670 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
PF-0,7 ‘ . \ 08 PF
-0, ~ 0,7
PF-0,6 PF0,6
PF-0,5 PFO,5
PF -0,4 PF 0,4
PF-0,3 PFO,3
PF-0,2 \ PFO0,2
PF-0,1 et PFO,1
-1 0,8 0,6 8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 1158 A 8,9xIn
symetrical two phase short circuit max 935 A 7,2x1In In= 130 A
symetrical three phase short circuit value 1133 A 8,7xIn
ISC (Per rated current - rms) === e Symetrical phase to neutral short circuit

== «= == = Symetrical two phase short circuit

10

e Symetrical three phase short circuit

9 i N , N T Heat damage curve limit

short circuit at generator terminals
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Time (second.)
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ALTERNATOR
MAIN CURVES

LSA 52.2 XL65 / 4p

LS Reference : testl

Date : 26.11.2014 1482kVA - 6300V - 50 Hz V4.02 - 11/2014

Efficiency Curves
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ALTERNATOR
MAIN CURVES

LSA 52.2 XL65 / 4p

LS Reference : testl

Date : 26.11.2014 1482kVA - 6300V - 50 Hz V4.02 - 11/2014

Thermal Damage Curve

Stator current
3 (per rated current)
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. Fault Current (A)
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3 rated current 75 B : Considerable damage -
\ A : Acceptable damage
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1 25 1
N\ ) N\ ™~
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Maximum duration of fault (second.) Maximum duration of fault (second.)
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Date : 26.11.2014

ALTERNATOR
MAIN CURVES

LSA 52.2 ZL60 / 4p

LS Reference : testl

1150kVA - 10500V - 50 Hz V4.02 - 11/2014

Capability Curve —_ Umax +10% 11550 Vv
— Un 10500 V
----- Umin  -10% 9450 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PFO0,8
PF-0,7 ‘ . \ 08 PFO,7
\\
\ /
PF-0,6 PF0,6
PF-0,5 \ PFO,5
PF -0,4 PF 0,4
PF-0,3 \ PFO,3
t
PF-0,2 e PF 0,2
PF-0,1 1 PFO,1
1M
-1 -0,8 -0,6 0,4 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 451 A 7,5xIn
symetrical two phase short circuit max 365 A 6,1xIn In= 60 A
symetrical three phase short circuit value 442 A 7,4 xIn
ISC (Per rated current - rms) === e Symetrical phase to neutral short circuit
== «= == = Symetrical two phase short circuit
8 e Symetrical three phase short circuit
" 7 Heat damage curve limit
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ALTERNATOR
MAIN CURVES

LSA 52.2 ZL60 / 4p

LS Reference : testl

Date : 26.11.2014 1150kVA - 10500V - 50 Hz V4.02 - 11/2014

Efficiency Curves
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ALTERNATOR
MAIN CURVES

LSA 52.2 ZL60 / 4p

LS Reference : testl

Date : 26.11.2014 1150kVA - 10500V - 50 Hz V4.02 - 11/2014

Thermal Damage Curve

Stator current
3 (per rated current)
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. Fault Current (A)
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\ A : Acceptable damage
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Date : 26.11.2014

1150kVA - 11000V - 50 Hz V4.02 - 11/2014

LSA 52.2 ZL60 / 4p

ALTERNATOR 1 |
MAIN CURVES

LS Reference : testl

Capability Curve —_ Umax +10% 12100 vV
— Un 11000 V
----- Umin  -10% 9900 V
Thermal Limit
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-1 -0,8 -0,6 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 495 A 8,2xIn
symetrical two phase short circuit max 400 A 6,7 xIn In= 60 A
symetrical three phase short circuit value 485 A 8,1xIn
ISC (Per rated current - rms) === e Symetrical phase to neutral short circuit
== «= == = Symetrical two phase short circuit
9 e Symetrical three phase short circuit
8 Heat damage curve limit
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ALTERNATOR
MAIN CURVES

LSA 52.2 ZL60 / 4p

LS Reference : testl

Date : 26.11.2014 1150kVA - 11000V - 50 Hz V4.02 - 11/2014

Efficiency Curves
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ALTERNATOR
MAIN CURVES

LSA 52.2 ZL60 / 4p

LS Reference : testl

Date : 26.11.2014 1150kVA - 11000V - 50 Hz V4.02 - 11/2014

Thermal Damage Curve

Stator current
3 (per rated current)
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ALTERNATOR
MAIN CURVES

LSA 52.2 ZL70 / 4p

LS Reference : testl

Date : 26.11.2014 1381kVA - 10500V - 50 Hz V4.02 - 11/2014

Capability Curve —_ Umax +10% 11550 v
— Un 10500 V
''''' Umin  -10% 9450 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
PF-0,7 09> : - - . PFO,7
\ /)<| \\
\ /
PF-06 K - PFO6
PF-0,5 PFO,5
\ ‘
PF-0,4 PFO,4
PF-0,3 ) PFO,3
PF-0,2 e PFO,2
PF-0,1 1 ——— pPFo1
It
-1 -0,8 -0,6 0,4 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 549 A 7,6 xIn
symetrical two phase short circuit max 444 A 6,2 x1In In= 72 A
symetrical three phase short circuit value 538 A 7,5xIn

Isc (Per rated current - rms)

=== e Symetrical phase to neutral short circuit

== «= == = Symetrical two phase short circuit

e Symetrical three phase short circuit

Heat damage curve limit

short circuit at generator terminals
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ALTERNATOR
MAIN CURVES

LSA 52.2ZL70 / 4p

Date :

LS Reference : testl

26.11.2014 1381kVA - 10500V - 50 Hz V4.02 - 11/2014

Efficiency Curves
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ALTERNATOR
MAIN CURVES

LSA 52.2ZL70 / 4p

LS Reference : testl

Date : 26.11.2014 1381kVA - 10500V - 50 Hz V4.02 - 11/2014

Thermal Damage Curve

Stator current
3 (per rated current)
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. Fault Current (A)
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ALTERNATOR
MAIN CURVES

LSA 52.2 ZL70 / 4p

Date : 26.11.2014 1381kVA - 11000V - 50 Hz

LS Reference : testl

V4.02 - 11/2014

Capability Curve —_ Umax +10% 12100 vV
— Un 11000 V
----- Umin  -10% 9900 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PFO0,8
PF-0,7 ‘ T ~ 08 PF0,7
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PF-0,1 i PFO,1
-1 -0,8 -0,6 -0,4 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 603 A 8,4 x In
symetrical two phase short circuit max 487 A 6,8 xIn In= 72 A
symetrical three phase short circuit value 591 A 8,2xIn
ISC (Per rated current - rms) === e Symetrical phase to neutral short circuit
== «= == = Symetrical two phase short circuit
9 e Symetrical three phase short circuit
8 Heat damage curve limit
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ALTERNATOR
MAIN CURVES

LSA 52.2ZL70 / 4p

Date :

LS Reference : testl

26.11.2014 1381kVA - 11000V - 50 Hz V4.02 - 11/2014

Efficiency Curves
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ALTERNATOR
MAIN CURVES

LSA 52.2ZL70 / 4p

LS Reference : testl

Date : 26.11.2014 1381kVA - 11000V - 50 Hz V4.02 - 11/2014

Thermal Damage Curve
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ALTERNATOR
MAIN CURVES

LSA47.219/ 4p

LS Reference : testl

Date : 19.11.2014 526kVA - 400V - 50 Hz V4.02 - 11/2014

Capability Curve —_ Umax +10% 440 v
— Un 400 V
''''' Umin  -10% 360 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
bF-0.7 0,9‘5/ 1 ‘ 08 PFO7
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PF -0,4 PF 0,4
PF-0,3 \ PF0,3
PF-0,2 \". : PFO,2
PF-0,1 ~H——— PFO1
-1 -0,8 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 7104 A 9,4 x In
symetrical two phase short circuit max 4125 A 5,4xIn In= 759 A
symetrical three phase short circuit value 5052 A 6,7 xIn

Isc (Per rated current - rms)

=== e Symetrical phase to neutral short circuit

== «= == = Symetrical two phase short circuit

e Symetrical three phase short circuit

Heat damage curve limit

short circuit at generator terminals
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ALTERNATOR
MAIN CURVES

LSA 47.219/ 4p

Date :

LS Reference : testl

19.11.2014 526kVA - 400V - 50 Hz V4.02 - 11/2014

Efficiency Curves
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ALTERNATOR
MAIN CURVES

LSA 47.219/ 4p

LS Reference : testl

Date : 19.11.2014 526kVA - 400V - 50 Hz V4.02 - 11/2014

Thermal Damage Curve
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ALTERNATOR
MAIN CURVES

LSA49.119/4p

LS Reference : testl

Date : 19.11.2014 785kVA - 400V - 50 Hz V4.02 - 11/2014
Capability Curve —_ Umax +10% 440 v
— Un 400 V
----- Umin  -10% 360 V
Thermal Limit
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Stator Current decrement curves
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symetrical two phase short circuit max 7354 A 6,5xIn In= 1133 A
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10 100 1000 10000
Maximum duration (second.)

Unbalance Load Curve Stator Earth Fault Current
. Fault Current (A)
Negative phase sequence Current (per C: Extensive damage
3 rated current 75 B : Considerable damage -
\ A : Acceptable damage
2 50 +
1 25 1
N\ ) N\ ™~
\n.\ A \\ ~ o~ —— e
\\ e~ ol ___-|
0 0
1 10 100 1000 10000 0O 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault (second.) Maximum duration of fault (second.)
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

LS Reference : testl

Date : 19.11.2014 1315kVA - 400V - 50 Hz V4.02 - 11/2014
Capability Curve — Umax +10% 440 v
— Un 400 V
''''' Umin -10% 360 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
PF-0,7 : | 0.8 PFO,7
\\
N
bF-0.6 PF 0,6
PF-0,5 N P PFO,5
PF -0,4 N / PF 0,4
PF-0,3 >~ l \ PFO,3
PF-0,2 L ; \. : PF0,2
PF-0,1 - ] PFO,1
-1 -0,8 -0,6 -0,4 0,4 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 24997 A 13,2x1In
symetrical two phase short circuit max 14759 A 7,8 x1In In= 1898 A
symetrical three phase short circuit value 17114 A 9xIn

Isc (Per rated current - rms)

=== e Symetrical phase to neutral short circuit

== «= == = Symetrical two phase short circuit

e Symetrical three phase short circuit

Heat damage curve limit

short circuit at generator terminals
-]

6
4
2
0
0,001 0,01 0,1 10 100
Time (second.)
test1 rev. 1
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

Date :

LS Reference : testl

19.11.2014 1315kVA - 400V - 50 Hz V4.02 - 11/2014

Efficiency Curves

s PF | @ = == ® PF 0,8

98

97
X
2 9 > = mmmmmem—— e e
5 et [——
g / o"——
g 95 / "'w—
o / Ple
: 7
g /'
g HYS7
frs /
p %

93

92

91

25% 50% 75% 100%
Load - Charge - % of rated electrical kWe

Transient Voltage Variation

0%

5%

10%

15%

Voltage dip - (% of rated voltage)

20%

25%

30%

Transient voltage dip curve versus load impact

Load inrush - Appel de charge - % of rated kVA

0,0 1,0 2,0
AN
\
TN
N\
N
SN
%
Y
N
N
NLINL
N
\g\
N N
S

Transient voltage rise curve versus load rejection

25%

20%

15% /

10%

Voltage rise - (% of rated voltage)

5% /
/

0%

000 025 050 0,75 100 1,25 1,50 1,75
kVA shedding at P.F. Delestage de charge - % of rated kVA

e PF = 0,8
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

LS Reference : testl

Date:  19.11.2014 1315kVA - 400V - 50 Hz

Thermal Damage Curve

V4.02 - 11/2014

Stator current

3 (per rated current)
\
N\
\\

2,5

’ N\,

AN
2 N
SN
1,5 P~
B
1
10 100 1000

Maximum duration (second.)

10000
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Unbalance Load Curve Stator Earth Fault Current
. Fault Current (A)
Negative phase sequence Current (per C: Extensive damage
rated current 75 B : Considerable damage -
\ A : Acceptable damage
50 +
25 ,
N\ ) N\ ™~
~.i\ A \\ \\ ™ T |t ——
\\ ™ T " t—— | —— -—--|
0
1 10 100 1000 10000 0O 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault (second.) Maximum duration of fault (second.)
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

LS Reference : testl

Date : 21.11.2014 1315kVA - 415V - 50 Hz V4.02 - 11/2014

Capability Curve —_ Umax +10% 457 v
— Un 415 V
''''' Umin  -10% 374V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
PF-0,7 ) . 038 PFO,7
_~ \\
f N
PF-0,6 PF0,6
PF-05 | \‘ L J P . PFOS
PF-0,4 IRNER N h oA N ! PFO,4
PF-0,3 , | PFO,3
PF-0,2 L ‘ PFO0,2
PF-0,1 — i —— PFO1
i
-1 -0,8 -0,6 0,4 0,6 0,8 1
kVAr | rated kVA

Stator Current decrement curves
symetrical phase to neutral short circuit initial 26906 A 14,2 x In
symetrical two phase short circuit max 1588 A 8,4xIn In= 1898 A
symetrical three phase short circuit value 18422 A 9,7 xIn

Isc (Per rated current - rms)

=== e Symetrical phase to neutral short circuit

== «= == = Symetrical two phase short circuit

16

e Symetrical three phase short circuit

[y
=y

Heat damage curve limit

=
N

=
o

o)

(=)]

H

short circuit at generator terminals

0,001 0,01 0,1 1 10 100

Time (second.)

test1 rev. 1 Page 1
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

LS Reference : testl

1315kVA - 415V - 50 Hz V4.02 - 11/2014

Date : 21.11.2014
Efficiency Curves
s PF | @ = == ® PF 0,8

98

97
X
b5 ///
2 9 > = mmmmmem—— e e
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g 95 / "'w—
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Load - Charge - % of rated electrical kWe

Transient Voltage Variation
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Load inrush - Appel de charge - % of rated kVA 25%
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Transient voltage dip curve versus load impact

Transient voltage rise curve versus load rejection
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15% /
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kVA shedding at P.F. Delestage de charge - % of rated kVA

e PF = 0,8
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

LS Reference : testl

Date:  21.11.2014 1315kVA - 415V - 50 Hz

Thermal Damage Curve

V4.02 - 11/2014

Stator current

3 (per rated current)
\
N\
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2,5

’ N\,

AN
2 N
SN
1,5 P~
B
1
10 100 1000

Maximum duration (second.)

10000
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Unbalance Load Curve Stator Earth Fault Current
. Fault Current (A)
Negative phase sequence Current (per C: Extensive damage
rated current 75 B : Considerable damage -
\ A : Acceptable damage
50 +
25 ,
N\ ) N\ ™~
~.i\ A \\ \\ ™ T |t ——
\\ ™ T " t—— | —— -—--|
0
1 10 100 1000 10000 0O 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault (second.) Maximum duration of fault (second.)
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

LS Reference : testl

Date : 24.11.2014 1307kVA - 690V - 50 Hz V4.02 - 11/2014
Capability Curve —_ Umax +10% 759 VvV
— Un 690 V
''''' Umin  -10% 621 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PF 0,8
o ‘ v : \\j\L " Y
SN
0;8
PF-0,6 K / PFO,6
PF _0,5 \ :, Y,0 / v e oF 0,5
PF-0,4 \ . PFO,4
PF-0,3 | PF 0,3
!
PF-0,2 B PFO,2
PF-0,1 PFO,1
-1 -0,8 -0,6 0,6 0,8 1
kVAr | rated kVA

Stator Current decrement curves
symetrical phase to neutral short circuit initial 14872 A 13,6 x1In
symetrical two phase short circuit max 8658 A 7,9x1In In= 1094 A
symetrical three phase short circuit value 10040 A 9,2xIn

16

Isc (Per rated current - rms)

[y
=y

=
N

=== e Symetrical phase to neutral short circuit

== «= == = Symetrical two phase short circuit

e Symetrical three phase short circuit

Heat damage

curve limit

=
o

o)

(=)]

H

short circuit at generator terminals

0,01 0,1 1

10 100
Time (second.)

test1 rev. 1
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

LS Reference : testl

Date : 24.11.2014 1307kVA - 690V - 50 Hz V4.02 - 11/2014

Efficiency Curves

s PF | @ = == ® PF 0,8
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Load - Charge - % of rated electrical kWe
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kVA shedding at P.F. Delestage de charge - % of rated kVA

e PF = 0,8
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ALTERNATOR
MAIN CURVES

LSA 50.2 VL10 / 4p

LS Reference : testl

Date:  24.11.2014 1307kVA - 690V - 50 Hz

Thermal Damage Curve

V4.02 - 11/2014

Stator current

3 (per rated current)
\
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2 N
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B
1
10 100 1000

Maximum duration (second.)

10000
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Unbalance Load Curve Stator Earth Fault Current
. Fault Current (A)
Negative phase sequence Current (per C: Extensive damage
rated current 75 B : Considerable damage -
\ A : Acceptable damage
50 +
25 ,
N\ ) N\ ™~
~.i\ A \\ \\ ™ T |t ——
\\ ™ T " t—— | —— -—--|
0
1 10 100 1000 10000 0O 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault (second.) Maximum duration of fault (second.)
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

LS Reference : testl

Date : 20.11.2014 1720kVA - 400V - 50 Hz V4.02 - 11/2014
Capability Curve _— Umax +10% 440 vV
— Un 400 V
""" Umin  -10% 360 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kvA PFO0,9 PFO0,8
PF-0,7 0,95 * ~ ‘ 08 PFO,7
/)'ﬁ \\
\ D
PF-0,6 5 K PFO,6
PF-0,5 ) A 6% PFO,5
04 ;; 4 \ yd P bF 04
PF-0,3 / \ PFO,3
PF-0,2 \ PFO0,2
PF-0,1 - J" PFO,1
-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 27304 A 11xIn
symetrical two phase short circuit max 17078 A 6,9xIn In= 2483 A
symetrical three phase short circuit value 20748 A 8,4xIn
Isc (Per rated current - rms) == e Symetrical phase to neutral short circuit
== e» @= @ Symetrical two phase short circuit
12 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e Symetrical three phase short circuit
Heat damage curve limit
(%]
E o+~
g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
s LN
5 8
©
[J]
c
% 6
& NG
s NS, N
8 ,,,,,,,,,,,,,,,,,,,,
S 4
5 b N IS e N
o T T Y IS
L 1 [ F e
2t
o0y
0,001 0,01 0,1 1 10 100
Time (second.)
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ALTERNATOR
MAIN CURVES

LSA5 .2 M60 / 4p

1720kVA - 415V - 50 Hz

LS Reference : testl

Date : 21.11.2014 V4.02 - 11/2014
Capability Curve _— Umax +10% 457 v
— Un 415 V
""" Umin -10% 374V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kvA PFO0,9 PFO0,8
PF-0,7 . 095 . —~ - 038 PFO,7
PF-0,6 ! K PFO,6
PF-0,5 N 0.6 PFO,5
. l RN \ N e PF 0.4
PF -0,2 “\{ .l“ PF 0’2
Sy 1
PF-0,1 \ 5 — E_ PFO,1
-1 -0,8 -0,6 -0,4 -0,2 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 29390 A 11,8 xIn
symetrical two phase short circuit max 18383 A 7,4 xIn In= 2483 A
symetrical three phase short circuit value 22334 A 9xIn

14

short circuit at generator terminals

Isc (Per rated current - rms)

=== e Symetrical phase to neutral short circuit

== e» @= @ Symetrical two phase short circuit

e Symetrical three phase short circuit

Heat damage curve limit

100
Time (second.)
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ALTERNATOR
MAIN CURVES

LSA 52.2 M60 / 4p

1594kVA - 690V - 50 Hz

LS Reference : testl

V4.02 - 11/2014

Date : 24.11.2014
Capability Curve _— Umax +10% 759 vV
— Un 690 V
""" Umin -10% 621 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kvA PFO0,9 PFO0,8
PF-0,7 0357/ * ~— 08 PFO,7
/"ﬁ \\
PE-0.6 |: K PF 0,6
PF-0,5 . 1 - Y PF 0,5
PF-0,4 P \ o / \ PFO,4
PF-0,3 / \ PF 0,3
PF-0,2 L/ ,: PFO0,2
PF-0,1 \‘\ E PFO,1
-1 -0,8 -0,6 -0,4 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 15978 A 12 xIn
symetrical two phase short circuit max 9993 A 7,5xIn In= 1334 A
symetrical three phase short circuit value 12110 A 9,1xIn
Isc (Per rated current - rms) == e Symetrical phase to neutral short circuit
== e» @= @ Symetrical two phase short circuit
14 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e Symetrical three phase short circuit
e Heat damage curve limit
(%]
2 12
£
£
£ 10
S
©
@ 8
[J]
oo
©
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>
o
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S 4
ey
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2y
o404
0,001 0,01 0,1 1 10 100
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ALTERNATOR
MAIN CURVES

LSA 49.119/4p

LS Reference : testl

Date:  19.11.2014 785kVA - 400V - 50 Hz V4.02 - 11/2014
Capability Curve _— Umax +10% 440 vV
— Un 400 V
""" Umin  -10% 360 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kVA PFO0,9 PFO0,8
0,95 1 — 0,8
PF-0,7 o ~ ' PFO,7
-\ ~N/
PF-0,6 : K PF0,6
PF-0,5 N i o Y il PFO0,5
PF-0,4 o \ o ap PF0,4
PF-0,3 / \ PFO,3
PF-0,2 L~ \ PFO0,2
PF-0,1 ],' PFO,1
-1 -0,8 -0,6 -0,4 -0,2 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 12691 A 11,2 x1In
symetrical two phase short circuit max 7354 A 6,5xIn In= 1133 A
symetrical three phase short circuit value 8575 A 7,6 x1In
Isc (Per rated current - rms) == e Symetrical phase to neutral short circuit
== e» @= @ Symetrical two phase short circuit
12 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e Symetrical three phase short circuit
Heat damage curve limit
(%]
E R e B N
g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
s |
5 8
I S T T T e T T
[J]
C B NN T N sy
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& NG
0 ., N
8 R e e
S 4
5 b NS N
o 1
L 1 O s e [
r A I N D D A
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0,001 0,01 0,1 1 10 100
Time (second.)
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ALTERNATOR
MAIN CURVES

LSA 49.119/4p

785kVA - 415V - 50 Hz

LS Reference : testl

V4.02 - 11/2014

Date : 20.11.2014
Capability Curve _— Umax +10% 457 v
— Un 415 Vv
""" Umin  -10% 374 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kvA PFO0,9 PFO0,8
PF-0,7 095 * ~ - 038 PFO,7
/:/\ \\
TN N
PF-0,6 ! K PF 0,6
PF-0,5 \ o PFO,5
PF-0,4 l \ \ o / PF 0,4
PF-0,3 SIEANE ‘ PF0,3
PF-0,2 4 : PF 0,2
\\\ “
PF-0,1 \ - : ——— PFOL1
[ r|-:—
-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 13661 A 12,1 x1In
symetrical two phase short circuit max 7916 A 7 x1In In= 1133 A
symetrical three phase short circuit value 9230 A 8,1xIn
Isc (Per rated current - rms) == e Symetrical phase to neutral short circuit
== e» @= @ Symetrical two phase short circuit
14 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e Symetrical three phase short circuit
e Heat damage curve limit
,—"Q 12 +—- i —
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S
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o4y
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ALTERNATOR
MAIN CURVES

LSA 49.119/4p

LS Reference : testl

Time (second.)

Date:  12.11.2015 697kVA - 690V - 50 Hz V4.04a- 10/2015
Capability Curve — Umax +10% 759 vV
— Un 690 V
_____ Umin  -10% 621 V
PF-0,8 PF -0,9 kWe / rated kVA PF 0,9 PF 0,8
PF-0,7 ‘ . 0.8 PF0,7
\\
"N
PF-0,6 N\ / PF 0,6
\ X
PF-0,5 . | PFO5
PF-0,4 PF 0,4
PF-0,3 \ PFO,3
| \
PF-0,2 i PFO,2
PF-0,1 - PFO,1
Il
-1 -0,8 -0,6 -0,4 -0,2 0 0,2 0,4 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 6720 A 11,5x1In
symetrical two phase short circuit max 3903 A 6,7 xIn In= 583 A
symetrical three phase short circuit value 4565 A 7,8x1n
Isc (Per rated current - rms) == e Symetrical phase to neutral short circuit
== e» «= ® Symetrical two phase short circuit
14 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e Symetrical three phase short circuit
e Heat damage curve limit
(%]
2 12
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£ 10
S
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ALTERNATOR
MAIN CURVES

LSA 49.1111/4p

LS Reference : testl

Date:  28.01.2016 830kVA - 400V - 50 Hz V4.04c- 12/2015
Capability Curve — Umax +10% 440 vV
—_— Un 400 V
_____ Umin -10% 360 V
PF-0,8 PF -0,9 kWe / rated kVA PF 0,9 PF 0,8
PF-0,7 2 08 PFO,7
\\
N
PF-0,6 N\ / PF0,6
N\ N
PF-0,5 . PFOS
PF-0,4 \ PF 0,4
PF-0,3 / i | PFO,3
PF-0,2 : PFO,2
PF-0,1 i+ PFO,1
-1 0,8 -0,6 -0,4 0,2 0 0,2 0,4 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 12373 A 10,3 x1In
symetrical two phase short circuit max 7329 A 6,1xIn In= 1198 A
symetrical three phase short circuit value 8572 A 7,2x1In
Isc (Per rated current - rms)
== === = Symetrical phase to neutral short circuit =~ = =====—-

12

I
r

Symetrical three phase short circuit

Symetrical two phase short circuit

Heat damage curve limit

short circuit at generator terminals

100
Time (second.)
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ALTERNATOR
MAIN CURVES

LSA 49.1L

11/ 4p

LS Reference : testl

Date:  28.01.2016 830kVA - 415V - 50 Hz V4.04c- 12/2015
Capability Curve — Umax +10% 457 v
— Un 415 Vv
_____ Umin -10% 374V
PF-0,8 PF-0,9 kWe / rated kvA PF 0,9 PF 0,8
PF-0,7 . 0.8 PFO,7
L Ny
"N
PF -0,6 . 4 PF 0,6
PF-0,5 ; N\ | PFOS5
PF-0,4 N, f PF 0,4
PF-0,3 / \“‘ PF 0,3
PF-0,2 L PFO,2
PF-0,1 \ —H PFO,1
-1 -0,8 -0,6 -0,4 0,6 0,8 1
kVAr | rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 12840 A 11,1 x1In
symetrical two phase short circuit max 7606 A 6,6 x In In= 1155 A
symetrical three phase short circuit value 889%6 A 7,7 x1n

Isc (Per rated current - rms)

Symetrical phase to neutral short circuit

Symetrical two phase short circuit

12
Symetrical three phase short circuit Heat damage curve limit
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ALTERNATOR
MAIN CURVES

959kVA - 690V - 50 Hz

LSA 50.2 M6 / 4p

LS Reference : testl

Date : 24.11.2014 V4.02 - 11/2014
Capability Curve _— Umax +10% 759 vV
— Un 690 V
""" Umin -10% 621 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kvA PFO0,9 PFO0,8
PF-0,7 095 _ fomert ‘\-\J\L 08 PFO,7
\ >
PF-0,6 K / PF 0,6
PF-0,5 N oio / PFO,5
PF-0,4 NS N \ - aw ) PF 0,4
PF-0,3 [ A\ PFO,3
PF-0,2 \‘-, PFO0,2
PF-0,1 = PFO,1
-1 -0,8 -0,6 -0,4 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 8110 A 10,1 x1In
symetrical two phase short circuit max 4818 A 6xIn In= 802 A
symetrical three phase short circuit value 5599 A 7xIn

12

[y
o

(o]

short circuit at generator terminals

Isc (Per rated current - rms)

=== e Symetrical phase to neutral short circuit

== e» @= @ Symetrical two phase short circuit

e Symetrical three phase short circuit

Heat damage cu

rve limit

100
Time (second.)
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ALTERNATOR
MAIN CURVES

LSA 50.2VL10/4p

Date : 19.11.2014

LS Reference : testl

1315kVA - 400V - 50 Hz V4.02 - 11/2014

Capability Curve _— Umax +10% 440 vV
— Un 400 V
""" Umin  -10% 360 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kvA PFO0,9 PFO0,8
PF-0,7 0.5 . — 08 PFO,7
,’": \\
] \ /
: N-R
PF-0,6 K PF 0,6
PF-0,5 e 4l - PFOS
PE _0,4 / \ ““ PF 0’4
PF-0,3 ) \ PFO3
' \
PF-0,2 \ PF 0,2
PF-0,1 - j" PFO,1
)
-1 -0,8 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 24997 A 13,2x1In
symetrical two phase short circuit max 14759 A 7,8 xIn In= 1898 A
symetrical three phase short circuit value 17114 A 9xIn
Isc (Per rated current - rms) == e Symetrical phase to neutral short circuit
== e» @= @ Symetrical two phase short circuit
14 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e Symetrical three phase short circuit
e i
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ55;;::ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ Heat damage curve limit
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ALTERNATOR
MAIN CURVES

LSA 50.2VL10/4p

1315kVA - 415V - 50 Hz

LS Reference : testl

Date : 21.11.2014 V4.02 - 11/2014
Capability Curve _— Umax +10% 457 v
— Un 415 V
""" Umin -10% 374V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kvA PFO0,9 PFO0,8
PF-0,7 0,95 * ~— 08 PFO,7
/f/.'\ SN
A\ N
PF-0,6 ! K PF 0,6
1
PF-0,5 \ S o o PFO,5
PF-0,4 h I \ o ap \ PFO,4
bF-0.3 N /l ',' \ PFO.3
PF-0,2 L/ PFO0,2
PF-0,1 E_ PF 0,1
-1 -0,8 -0,6 -0,4 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 26906 A 14,2 xIn
symetrical two phase short circuit max 15886 A 8,4 xIn In= 1898 A
symetrical three phase short circuit value 18422 A 9,7 x1In

Isc (Per rated current - rms)

16

14

e e Symetrical phase

to neutral short circuit

== e» @= @ Symetrical two phase short circuit

e Symetrical three phase short circuit

Heat damage curve limit

12

10

short circuit at generator terminals

g o el
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100
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ALTERNATOR
MAIN CURVES

LSA 50.2VL10/4p

LS Reference : testl

Date : 24.11.2014 1307kVA - 690V - 50 Hz V4.02 - 11/2014

Capability Curve _— Umax +10% 759 vV
— Un 690 V
""" Umin -10% 621 V
Thermal Limit
PF-0,8 PF-0,9 kWe / rated kvA PFO0,9 PFO0,8
PF-0,7 ‘Vl \-\J\\ 08 PFO,7
PF-0,6 / | PFO6
PF-0,5 S - e ) | PFOS
PF-0,4 \I . AR PF 0,4
PF-0,3 I \ PFO,3
PF-0,2 L * } PFO,2
PFO1 —— : PFO,1
-1 -0,8 -0,6 -0,4 0,2 0,4 0,6 0,8 1
kVAr / rated kVA
Stator Current decrement curves
symetrical phase to neutral short circuit initial 14872 A 13,6 x1In
symetrical two phase short circuit max 8658 A 7,9xIn In= 1094 A
symetrical three phase short circuit value 10040 A 9,2x1In

Isc (Per rated current - rms)

=== e Symetrical phase to neutral short circuit

== e» @= @ Symetrical two phase short circuit

16

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e Symetrical three phase short circuit

[y
B

Heat damage curve limit

[y
N

[y
o

(o]

)]

F=3

short circuit at generator terminals

100
Time (second.)
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Leroy-Somer ALTERNATOR MAIN CURVES
Electric Power Generation

LSA 50.2 VL10 / 4P
LS Reference: LSA 50.2 VL10
Date: 02.03.2017 1307kVA - 600V - 50 Hz V4.05L - 02/2017
Capability Curve _—— Umax +10% 660 V
— Un 600 V
_____ Umin  -10% 540 V
PF-0,8 PE-0,0 PF-0.95 KWe/ratedkVA oo o5 prgg PFO,8
0,95 1 0,8
PF-0,7 \ ' / 7 ' PF 0,7
\\ A/ \\ //
P ! Ny
7 \ ," // //\
; -
I / /
PF-0,6 N K / / PF 0,6
) HEAN /
\LI :" \ / /
" \ / /
PF-0,5 ' \ o N/ \ PF 0,5
N l ' \ / / \ e
7\ ] \ [/ \
PF-0,4 ~ ! \ /Y - PFOA4
PF-0,3 ‘ PFO0,3
PF-02 _ — L PFO2
PF-0,1 —— T —p—— Proa
-1,0 0,8 1,0
kVAr / rated kVA
Efficiency Curves According to: IEC
PF1 === PF0,8
97,5 \
96,9 96,9
97,0 96,7
/47—
X 96,5
s 96,0
E 96’0 P o oo
g ——__————- g '1}---_*--
-8 95,5 47'— ’ 95,8 95,7
5 / P
nlc 95,0 / "/ 95,4
> P
& 945 Pid
o V4
- Ve
w
94,0 7
’
935 i ¢
4 934
93,0 4
¢ 92,9
92,5
25 50 75 100 125
Load (% of rated kWe) - Charge (% kWe nominaux)
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Leroy-Somer ALTERNATOR MAIN CURVES
LSA 50.2 VL10 / 4P

Electric Power Generation

LS Reference: LSA 50.2 VL10
Date: 02.03.2017 1307kVA - 600V - 50 Hz V4.05L - 02/2017

Stator Current decrement curves

Symmetrical phase to neutral short-circuit — initial 16833 A 13,4x1In
Symmetrical two phase short-circuit =777~ max 10843 A 8,6 xIn In= 1258 A
Symmetrical three phase short-circuit — | value 12575 A 10xIn
Thermal Limit —
Isc ( Short circuit current per rated current - Courant de court circuit / In)
— — Symetrical Phase to neutral short circuit
16 . _ — ———  ====- Symetrical two phase short circuit
R R S SRR R il Symetrical three phase short circuit
L 14 i - SR — T
1 I B o O U N S S S DS A = —= B R
- e s i L N ehh,Sh,eS—.-
B e e e e e et e e e 5 s B e
ES L TR N
g E 10 e N
S8 |l T
o un
s g 8
c o
o O
oo ©
©® 5 6 T
2 © QP
k=T (AUt S Ot St 0 1 AU AVt Sl Sl O e
A RS e s o . B s s 3 3 s B -~y R s S S £ B
R e e T e o I e S B L T R e S S
st I R
G2 2T T T T T T
(5 N A A A O A A S A A A
o J
0,001 0,01 0,1 1 10 100
Time - Temps (second.)
Asymmetrical three phase short-circuit _— 17975 A 14,3 xIn
Isc ( Short circuit current per rated current - Courant de court circuit / In)
Symetrical three phase short circuit (rms)
16 S i — — Asymetrical three phase short circuit (peak)
, 14 ‘"‘ 77777 e Thermal limit curve
,—E ] e s A 1 R e
Eg Pl N o
I -
58 10 +—
[T RSSO
e I T i
% 3 S R DU
§ 3 R \\ -
c © 4 N
S T
< Lo
< 2
o
0,001 0,01 0,1 1 10 100
Time - Temps (second.)
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Leroy-Somer

Electric Power Generation

ALTERNATOR MAIN CURVES
LSA 50.2 VL10 / 4P

Date: 02.03.2017 1307kVA - 600V - 50 Hz

Transient Voltage Variation

LS Reference: LSA 50.2 VL10

V4.05L - 02/2017

Transient voltage dip curve versus load impact
Load inrush - Appel de charge - per kVA
0 500 1000 1500 2 000 2500 3000 3500

— 0%
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[ | ~
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~ ——PF=08 ----- PF=0,6 ------- PF=03 ===-PF=0,6 - 100%
Transient voltage rise curve versus load rejection

kVA shedding at P.F. Delestage de charge - per rated kVA
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ALTERNATOR MAIN CURVES
LSA 50.2 VL10 / 4P

LS Reference: LSA 50.2 VL10
Date: 02.03.2017 1307kVA - 600V - 50 Hz V4.05L - 02/2017

Thermal Damage Curve

Stator current
3 (per rated current)
\
\
\\
2,5
N\
AN
2 A
\\‘\
1,5 S
e
[
1
10 100 1000 10000
Maximum duration - durée maximum (second.)
Unbalance Load Curve Stator Earth Fault Current
Negatlvg phase sequence Current Fault Current - Courant de défaut (A)
courant inverse (per rated current)
75
3 \ C : Extensive damage
B : Considerable damage
A : Acceptable damage
2 50
1 25
N
“n\ —— ——
~1l] akpinuk
0 0
1 10 100 1000 10000 o 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault - Maximum duration of fault -
Durée max. du defaut (second.) Durée max. du defaut (second.)
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Leroy-Somer

Electric Power Generation

ALTERNATOR MAIN CURVES
LSA49.119 /4P

LS Reference: Datenblatt LSA 49.1 L9

792kVA - 400V - 50 Hz

V4.05L - 02/2017

Date: 24.02.2017
Capability Curve _—— Umax +10% 440 v
— Un 400 V
_____ Umin -10% 360 V
PF-0,8 PE-0,0 PF-0.95 KWe/ratedkVA oo o5 prgg PFO,8
\ 0,95 4 7 0,8
PF-0,7 \ /(\/ \7/\ / PFO,7
'\/ : W
~T1. :' / //7\
/ : /
T H ’
\ 1 / /
PF -0,6 \ K / / PFO0,6
1 /
I 1 \ / /
] ': ) fa W / / \
PF-0,5 ," \ bl // / \ PF 0,5
I 1 '-' \ I/ \ e
'l \ / / “
PF-04 ~ \/ i \ \ - /Y )\“ - PFOA4
~_ L 7 \ 7 7 \ \
PF-0,3 ~l / PFO,3
PF-0,2 ——— - \L | PFO,2
PF01 ——— —— PFO1
-1,0 -0,8 -0,6 -0,4 -0,2 0,0 0,2 0,4 0,6 0,8 1,0
kVAr / rated kVA
Efficiency Curves According to: IEC
PF1 ee== PFO,8
97,5 \ ‘
97,0 97,1 97,0
97,0
< 96/
S 9,5 !
= /
[J]
g 96’0 '—— Y % X X ) - am ----
- - o
S / - 96,0 ul SUS
€ 955 27 958 95,8 -
. , P 95,7
? / s
U4
3 950 ,
& U4
L U4
’
945 f -
& 9a4
’l
94,0 17
€ 938
93,5
25 50 75 100 125
Load (% of rated kWe) - Charge (% kWe nominaux)

Datenblatt LSA 49.1 L9 rev. 1
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Leroy-Somer ALTERNATOR MAIN CURVES
LSA 49.119/ 4P

Electric Power Generation

LS Reference: Datenblatt LSA 49.1 L9
Date: 24.02.2017 792kVA - 400V - 50 Hz V4.05L - 02/2017

Stator Current decrement curves

Symmetrical phase to neutral short-circuit — initial 14242 A 12,5x1In

Symmetrical two phase short-circuit =777~ max 9216 A 8,1xIn In= 1143 A
Symmetrical three phase short-circuit — | value 10741 A 9,4xIn
Thermal Limit —

Isc ( Short circuit current per rated current - Courant de court circuit / In)
— — Symetrical Phase to neutral short circuit

14 — . 1 eee=. Symetrical two phase short circuit

Symetrical three phase short circuit

12

e Thermal limit curve

10

short circuit at generator terminals -
court circuit aux bornes de I'alternateur

0,001 0,01 0,1 1 10 100
Time - Temps (second.)

Asymmetrical three phase short-circuit _— 16787 A 14,7 x In

Isc ( Short circuit current per rated current - Courant de court circuit / In)

Symetrical three phase short circuit (rms)

18

— — Asymetrical three phase short circuit (peak)

16

14

12

10

court circuit aux bornes

short circuit at generator terminals -

0,001 0,01 0,1 1 10 100
Time - Temps (second.)
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Leroy-Somer

Electric Power Generation

ALTERNATOR MAIN CURVES
LSA49.119 /4P

LS Reference: Datenblatt LSA 49.1 L9
Date: 24.02.2017 792kVA - 400V - 50 Hz V4.05L - 02/2017

Transient Voltage Variation

Transient voltage dip curve versus load impact

Load inrush - Appel de charge - per kVA
0 500 1000 1500 2 000 2 500

0%

5 % = E\\‘

10% TSN

15% NS

~~
S~

20% e S

25%

30%

Voltage dip - Chute de Tension (% of rated voltage)

—PF=0,8 ----- PF=0,6  ------- PF=0,3 ===-PF=0,6 ------ 100%

Transient voltage rise curve versus load rejection

kVA shedding at P.F. Delestage de charge - per rated kVA

30%
m
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S /
o)
‘E 20% =
G /
x
= 15%
S /
g 10% ]
=)
(%)
& 5% 7
(0]
g
§ 0%

0 500 1000 1500 2000 2500
= PF=0,8 ------- 100%
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ALTERNATOR MAIN CURVES
LSA49.119 /4P

LS Reference: Datenblatt LSA 49.1 L9
Date: 24.02.2017 792kVA - 400V - 50 Hz V4.05L - 02/2017

Thermal Damage Curve

Stator current
3 (per rated current)
\
\
\\
2,5
N\
AN
2 A
\\‘\
1,5 S
e
[
1
10 100 1000 10000
Maximum duration - durée maximum (second.)
Unbalance Load Curve Stator Earth Fault Current
Negatlvg phase sequence Current Fault Current - Courant de défaut (A)
courant inverse (per rated current)
75
3 \ C : Extensive damage
B : Considerable damage
A : Acceptable damage
2 50
1 25
N
“n\ —— ——
~1l] akpinuk
0 0
1 10 100 1000 10000 o 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault - Maximum duration of fault -
Durée max. du defaut (second.) Durée max. du defaut (second.)
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&
EMERSON.

ALTERNATOR MAIN CURVES

LSA 52.357 / 4P

1510kVA - 690V - 50 Hz

LS Reference: Grid Code

V4.05G - 10/2016

Date: 04.11.2016
Capability Curve —_— Umax +10% 759 vV
— Un 690 V
_____ Umin - 10% 621 V
PF-0,8 PF-0,9 PF-0.95 KWe/ratedkVA g5 pegg PFO,8
PF-0,7 N : — 08 PFO,7
A\ \ /
PF-0,6 | K | PFO6
PF-05 | | | \L b - o
PF -0,4 l AN ) \ \ - N proga
PF-0,3 g —1\i PFO,3
PF-0,2 PFO,2
PF-0,1 ; PFO,1
-1 -1 -1 0 0 0 0 1 1 1
kVAr / rated kVA
Efficiency Curves According to: IEC
———PF1 === PF0,83
97,5
97,1 97,2 97,1
97,0
95/
S .
$ 965 A
g / ——____-ﬂb—----____-_ -
§ 960 =" 96,2 i TP
'g P 96,1 96.0
g 27 959 ’
© 955 e
>
§ / ,/'
S 950 ,
b= U4
w ’
945 i
& on4
’I
94,0 14
¢ 938
93,5
25 50 75 100 125

Load (% of rated kWe) - Charge (% kWe nominaux)
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LSA 52.357 / 4P

% ALTERNATOR MAIN CURVES
EMERSON.

LS Reference: Grid Code

Date: 04.11.2016 1510kVA - 690V - 50 Hz

Stator Current decrement curves

Symmetrical phase to neutral short-circuit - initial 15861 A 12,6 x In
Symmetrical two phase short-circuit =7~~~ max 10210 A 8,1xIn
Symmetrical three phase short-circuit value 11818 A 9,4 x In

Thermal Limit —_—

V4.05G - 10/2016

In= 1263 A

Isc ( Short circuit current per rated current - Courant de court circuit / In )

14

Symetrical three phase

12

— — Symetrical Phase to neutral short circuit

Symetrical two phase short circuit

short circuit

10

short circuit at generator terminals -
court circuit aux bornes de I'alternateur

0,001 0,01 0,1 1

10 100
Time - Temps (second.)

Asymmetrical three phase short-circuit —_— 28647 A 22,7 x1In

Isc ( Short circuit current per rated current - Courant de court circuit / In )

Symetrical three phase short circuit (rms)
25 — — Asymetrical three phase short circuit (peak)

. e Thermal limit curve
= 20
£
£
o
S 15
I
[J]
C
[J]
(1]
© 10
5
b
'S
5 5
=
wv

0

0,001 0,01 0,1 1 10 100

Time - Temps (second.)
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&

LSA 52.357 / 4P

Date: 04.11.2016 1510kVA - 690V - 50 Hz

Transient Voltage Variation

:
EMERSON

LS Reference: Grid Code

V4.05G - 10/2016

Transient voltage dip curve versus load impact

Load inrush - Appel de charge - per kVA

0 500 1000 1500 2 000 2500 3000 3500 4000
— 0%
S 5% e
-g h “;N
9] N S~
£ 10% s l~——
S S~
5 . Sy \\
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c Sae T~do
2 20% SSua e
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% 25% R St i
e} ";‘: ~~~~~~~~~~
5 S N
5 30% "QN: ~~~~~
S
o
S 35% <
&
£ 40%
~ -==-PF=0 =——PF=08 =----- PF=0,6 - PF=03 ----m 100%

Transient voltage rise curve versus load rejection

40%

kVA shedding at P.F. Delestage de charge - per rated kVA

35%
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20% /
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10% /

/,
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&
EMERSON
LSA 52.3S7 / 4P

LS Reference: Grid Code

Date: 04.11.2016 1510kVA - 690V - 50 Hz V4.05G - 10/2016

Thermal Damage Curve

Stator current
3 (per rated current)
\
\
\\
2,5
AN
AN
2 \\
\\‘
1,5 [
=
1
10 100 1000 10000
Maximum duration - durée maximum (second.)
Unbalance Load Curve Stator Earth Fault Current
Negatlvg phase sequence Current Fault Current - Courant de défaut (A)
courant inverse (per rated current) o
3 \ C : Extensive damage
B : Considerable damage
A : Acceptable damage
2 50 — c
—
1 X
1 25 el N
N N NS
\\\ A \\ J — — el
N — —
NG S | —— — | —
0 0
1 10 100 1000 10000 o 1 2 3 4 5 6 7 8 9 10 11 12
Maximum duration of fault - Maximum duration of fault -
Durée max. du defaut (second.) Durée max. du defaut (second.)
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& | ALTERNATORMAINCURVES |
ALTERNATOR MAIN CURVES
EMERSON.
LSA 52.3S6 /4P
LS Reference: Grid Code
Date: 04.11.2016 1350kVA - 690V - 50 Hz V4.05G - 10/2016
Capability Curve —_— Umax +10% 759 vV
— Un 690 V
_____ Umin - 10% 621 V
PF-0,8 PE-0,0 PF-0.05 KWe/ratedkVA o0 prgg PF0,8
PF-0,7 Lo)ﬂgs/ : —~ y 08 PFO,7
i\ DA
PF-0,6 | K | PF0,6
\ g )
\ . i ) e :
PFO5 | P e \. | PFos
\\\ \i \ \\\ % 4 \)
PF-0,4 P \ M\ - PFO4
PF-0,3 L PFO,3
PF-02 ——| ‘_ L PFO2
PF-0,1 -: PFO,1
Ik
-1 -1 -1 0 0 0 1 1 1
kVAr / rated kVA
Efficiency Curves According to: IEC
———PF1 === PF0,8
37,5 97,2 97,2 97,2
97,0 9.8 /
® / —
S 96,5
2 S W
5] / e=-="" il T
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y ALTERNATOR MAIN CURVES
EMERSON

LSA 52.3S6 / 4P

LS Reference: Grid Code

Date: 04.11.2016 1350kVA - 690V - 50 Hz V4.05G - 10/2016

Stator Current decrement curves

Symmetrical phase to neutral short-circuit - initial 12867 A 11,4 x In
Symmetrical two phase short-circuit =7~~~ max 8287 A 7,3xIn In= 1130 A
Symmetrical three phase short-circuit value 9540 A 8,4 x In

Thermal Limit —_—

Isc ( Short circuit current per rated current - Courant de court circuit / In )

— — Symetrical Phase to neutral short circuit

14 Symetrical two phase short circuit

Symetrical three phase short circuit

12

10

short circuit at generator terminals -
court circuit aux bornes de I'alternateur
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Time - Temps (second.)

Asymmetrical three phase short-circuit —_— 22921 A 20,3 x1In

Isc ( Short circuit current per rated current - Courant de court circuit / In )

Symetrical three phase short circuit (rms)
25 — — Asymetrical three phase short circuit (peak)
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S
EMERSON
LSA 52.3S6 / 4P

LS Reference: Grid Code

Date: 04.11.2016 1350kVA - 690V - 50 Hz V4.05G - 10/2016

Transient Voltage Variation

Transient voltage dip curve versus load impact

Load inrush - Appel de charge - per kVA
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EMERSON
LSA 52.3S6 / 4P

LS Reference: Grid Code

Date: 04.11.2016 1350kVA - 690V - 50 Hz V4.05G - 10/2016

Thermal Damage Curve

Stator current
3 (per rated current)
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LSA 52.3S6 / 4P

1590kVA - 415V - 50 Hz

% ALTERNATOR MAIN CURVES
EMERSON.

LS Reference: Grid Code

Date: 04.11.2016 V4.05G - 10/2016
Capability Curve —_— Umax +10% 457 v
—_— Un 415 Vv
_____ Umin - 10% 374V
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y ALTERNATOR MAIN CURVES
EMERSON

LSA 52.3S6 / 4P

LS Reference: Grid Code

Date: 04.11.2016 1590kVA - 415V - 50 Hz V4.05G - 10/2016

Stator Current decrement curves

Symmetrical phase to neutral short-circuit - initial 24113 A 10,9 x In
Symmetrical two phase short-circuit =7~~~ max 15529 A 7 x1In In= 2212 A
Symmetrical three phase short-circuit value 17878 A 8,1xIn

Thermal Limit —_—

Isc ( Short circuit current per rated current - Courant de court circuit / In )

— — Symetrical Phase to neutral short circuit
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&
EMERSON
LSA 52.3S6 /4P

LS Reference: Grid Code

Date: 04.11.2016 1590kVA - 415V - 50 Hz

Transient Voltage Variation

V4.05G - 10/2016

Transient voltage dip curve versus load impact

Load inrush - Appel de charge - per kVA
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EMERSON
LSA 52.3S6 / 4P

LS Reference: Grid Code

Date: 04.11.2016 1590kVA - 415V - 50 Hz V4.05G - 10/2016

Thermal Damage Curve

Stator current
3 (per rated current)
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B : Considerable damage
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ALTERNATOR MAIN CURVES

EMERSON
LSA 52.3S6 /4P

LS Reference: testl

Date: 04.11.2016 1590kVA - 400V - 50 Hz

V4.05G - 10/2016

Capability Curve —_— Umax +10% 440 v
— Un 400 V
_____ Umin - 10% 360 V
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y ALTERNATOR MAIN CURVES
EMERSON

LSA 52.3S6 / 4P

LS Reference: testl

Date: 04.11.2016 1590kVA - 400V - 50 Hz V4.05G - 10/2016

Stator Current decrement curves

Symmetrical phase to neutral short-circuit - initial 23246 A 10,1xIn
Symmetrical two phase short-circuit =7~~~ max 14971 A 6,5xIn In= 2295 A
Symmetrical three phase short-circuit value 17234 A 7,5xIn

Thermal Limit —_—

Isc ( Short circuit current per rated current - Courant de court circuit / In )
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EMERSON.

LSA 52.3 56 / 4P

LS Reference: testl

1590kVA - 400V - 50 Hz

Date: 04.11.2016

Transient Voltage Variation

V4.05G - 10/2016

Transient voltage dip curve versus load impact
Load inrush - Appel de charge - per kVA
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EMERSON

ALTERNATOR MAIN CURVES

LSA 52.3S6 / 4P

Date:

04.11.2016

Thermal Damage Curve

LS Reference: testl

1590kVA - 400V - 50 Hz

V4.05G - 10/2016

Stator current
3 (per rated current)
\
\
\\
2,5
AN
N\,
2 \\
\\‘
1,5 S
=
1
10 100 1000 10000
Maximum duration - durée maximum (second.)
Unbalance Load Curve Stator Earth Fault Current
Negatlvg phase sequence Current Fault Current - Courant de défaut (A)
courant inverse (per rated current) o
3 \ C : Extensive damage
B : Considerable damage
A : Acceptable damage
2 50 — c
—
1 X
1 25 el N
N ™N
\\\ A \\ J — — el
N —
\~ S | —— — | —
0 0
10 100 1000 10000 0O 1 2 3 4 5 7 8 9 10 11 12
Maximum duration of fault - Maximum duration of fault -
Durée max. du defaut (second.) Durée max. du defaut (second.)
test1 rev. 1 Page 4 /4

Anhang A4 zum Einheitenzertifikat Registriernummer 4479713137945
PQ-Diagramme (Seite 117 von 118)



&

EMERSON.

ALTERNATOR
MAIN CURVES

LSA49.119/4p

Date : 12.11.2015

697kVA - 690V - 50 Hz

LS Reference : testl

V4.04a- 10/2015
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