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D510C

Digital voltage regulator

This manual concerns the alternator AVR which you have just purchased.
We wish to draw your attention to the contents of this maintenance manual.

SAFETY MEASURES

Before using your machine for the first time,
it is important to read the whole of this
installation and maintenance manual.

All necessary operations and interventions
on this machine must be performed by a
qualified technician.

Ourtechnical supportservice will be pleased
to provide any additional information you
may require.

The various operations described in this
manual are accompanied by recommenda-
tions or symbols to alert the user to potential
risks of accidents. It is vital that you under-
stand and take notice of the following war-
ning symbols.

WARNING

Warning symbol for an operation capable
of damaging or destroying the machine
or surrounding equipment.

AN

Warning symbol for general danger to

personnel.

Warning symbol for electrical danger to
personnel.

I\

All servicing or repair operations perfor-
med on the AVR should be undertaken by
personnel trained in the commissioning,
servicing and maintenance of electrical
and mechanical components.

JAN

When the generator is driven at a
frequency below 28 Hz for more than 30
seconds with an analogue AVR, its AC
power supply must be disconnected.

WARNING

This AVR can be incorporated in a EC-
marked machine.

This manual is to be given to the end
user.

© - We reserve the right to modify the
characteristics of this product at any time in
order to incorporate the latest technological
developments. The information containedin
this document may therefore be changed
without notice.

This document may not be reproduced in
any form without prior authorisation.

All brands and models have been registered
and patents applied for.
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Disposal and recycling instructions

VAN

The temperature can more than 70°C in surface, the product must be place inside the
terminal box or an electrical panel.

The AVR is IP00, it must be incorporated in an environment which ensures it a IP20
protection.
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General description
This manual describes how to install, use, set up and maintain the D510 C AVR.
The purpose of this AVR is to regulate alternators with a field current of less than 6 A in

continuous operations, and 15 A maximum in the event of short-circuit for 10 seconds
maximum.

It is designed for mounting in a generator terminal box or a control cabinet. It must be installed
in compliance with local protection and safety standards, especially those specific to electrical
installations with a maximum voltage of 300VAC phase/neutral.

Itis an electronic card molded in a polyurethane resin.

EasyReg software

The D510C must be configured using the dedicated EasyReg software (only compatible with
PCs). The EasyReg software is available on the Leroy-Somer website:
www.leroy-somer.com/epg

Scan the code or go to http://Irsm.co/d510
to access product documentation and software.

4 LEROY-SOMER’
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1 - PRESENTATION

1.1-Operation

A schematic diagram of the D510C appears below.
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Terminals Signals Scheme
X1 Power supply | T
X2 - Auxiliary winding input X1 |,
Z1 - PMG input o #
z2 - SHUNT input 18
up to
180V ot
.
22 g 2§
22 D510C
L1 Mains voltage measurement P
Mains
L2
wpto 8MQ
530V | 8MQ f """
U Alternator voltage measurement | T M Q """" — |
\% For single-phase: use V and W 2
W 16V
+15V
IU = (s1, s2) Alternator current measurement -15V.
IV = (81, 82) +15V
WwW=(s1,s2) (| | Sseam—5a |- NIl / |
-15V
Al1 Analoginputs: | g
Al2 External setting POT 5000
i +33V
Al1 or AI2 _/_ 4-20mA 3320
| _\ 010V 210k0
i —+—
DI1 Digital inputs:
DI2 U=U and PF/kVAR regulation
B+ DC power supply
B- B+
11Vto
30V
B-
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Terminals Signals Scheme
F+ Field excitation: 6 A
F- upto 15A/10 s b
CTP Temperature sensors
PT100_1
PT100_2
PT100-3
CAN_H
CAN_L CAN BUS !
B H_‘_ uP e
L:i| CAN
T [Transceiver -
USB_D+ USB 2.0 communication port S ———————
USB_D- +5Vi
D- ! uP
D+ | usB
oV & Controller
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» Power: It varies according to the type of
field excitation (3 types).

-AREP:The AVR s powered by two auxiliary
windings which are independent of the
voltage sensing circuit.

The first winding has a voltage in proportion
with that of the alternator and the second
has a voltage in proportion with the stator
current.

- PMG: A permanent magnet generator
(PMG) added to the alternator supplies the
AVR with voltage which is independent of
the main alternator winding.

- SHUNT: The AVR is powered by the main
winding (140 V —50/60 Hz).

Two fuses 10A/250VAC, Ref. Mersen:

E084414P - MI6SA25V10/50 or
equivalent, mounted externally of the
D510C must be used in the three types of
excitation.

 Battery: This is used to supply the AVR
with between 11V and 30 V. It must always
be present.

/_\ The battery supply must be
protected by a 1 A Ref. Mersen :

A217028Q - GDL1 or equivalent fuse.

* Mains: This input is dedicated to the
measure phase-to-phase mains voltage
which will be taken as the reference when
voltage matching is performed.

« Alternator voltage: This input measures
the alternator output voltage to the AVR in:

- three-phase (U, V, W)

- single-phase (V, W)

* Current transformer(s): This input
measures the current supplied by the
alternator. It must always be present when
the alternatoris running in parallel operation
or at PF or KVAR regulation or stator current
limitation.

* The possible configurations are:
-1 CTon phase U
-3 CTsonphases U, Vand W

» Temperature sensor(s): These are used
to measure the alternator temperature and
alertthe userifthere is arise in temperature.
This measurement can be taken either with
1PTCor3PT100s.

» Communication:

- USB port: This is used to connect the AVR
to a computer and creates the link between
the EasyReg software and the D510C.

- CAN port: This is used to connect the AVR
toabus CANinterpreterinordertoexchange
parameters with the D510C.

« 1/O: This part is used to:

- Enter settings

- Send information from the D510C

- Receive information from the alternator

* LEDs: These light-emitting diodes inform
the user whether the AVR is working
correctly or not.
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1.2-Characteristics

The different functions of the D510C are:
- Voltage regulation

- Regulation of the power factor (PF)

- Regulation of the reactive power

- Manual regulation (lexc)

* Voltage regulation: The D510C regulates
the alternator output voltage. Regulation is
applied to the mean value or the true rms
value (TRMS).

» Regulation of the power factor: The
D510C regulates the power factor. This is
the ratio between the active power
(P =~3*U*I*cos @) and the apparent power
(S =V3*U*I).

(5]
(@)

© KW ()

- Inductive P.F. [0; m/2] means that the
current is lagging behind the voltage. The
load is inductive (induction motor,
transformer, etc).

- Capacitive PF. [/2; ] means that the
current is leading the voltage. The load is
capacitive (fluorescent lighting, etc).

* Regulation of the reactive power:
The D510C regulates the reactive power
(Q = V3*U*I*sin ) at a fixed value.

* Manual regulation: The D510C can
regulate the excitation current.

These functions are selected when setting
the AVR parameters.

1.3 -Specifications
1.3.1-Characteristics

Name Minimum value Maximum value Adjustable
Battery power supply 1M1V 30V -
Alternator frequency 10 Hz 100 Hz Yes
Mains frequency 10 Hz 100 Hz -
Single-phase mains voltage 50V 530V -
Mains voltage ratio 1 100 Yes
Excitation current 0A 6A -
Max. excitation current 0A 15 A/10s -
Single-phase alternator voltage ov 530V -
Three-phase alternator voltage ov 530V -
Alternator current input 1A 5A Yes
Alternator | u 0A 5000 A -
Alternator | v 0A 5000 A -
Alternator | w 0A 5000 A -
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Name Minimum value Maximum value Adjustable
LAM knee-point 37 Hz* 100 Hz* Yes*
0, 0,
Adjustable LAM Voltag;(g r/oefc:efrence Voltal;(()eorﬁfg:ence Yes
Variable U/F 1.0 3.0 Yes
Voltage reference setpoint MV 530 V** Yes
Adjustment of external accuracy - 10%*** +10%*** Yes***
Quadrature droop 0% +10% Yes
Soft start acceleration 0.1s 120 s Yes
Loading acceleration 0.1s/10 Hz 30.0 s/10 Hz Yes
Voltage drop compensation 0% 10% Yes
Excitation current manual reference 0A 10A Yes
Rated cosine P.F. -0.6 (LEAD) +0.6 (LAG) Limited by settings
kVAR -100% +100% Limited by settings
Proportional action 0* 1500* Yes*
Integral action 0* 200" Yes*
Derivative action 0* 12000* Yes*
Loop gain 0* 100* Yes*
Scale 1/50* 1/1* Yes*
*in expert mode - ** without voltage transformer - *** 30% in expert mode
1.3.2 - Status and faults
Name Minimum value Maximum value Adjustable
Short-circuit delay 0.5s 10s no
Short-circuit excitation 0A 10A no
current demand
Underexcitation delay 0.1s 5.0s no
| EXC SHUT down 0A 5A no
Overvoltage time Os 100s no
Overvoltage threshold 0% 120% no
PT100 temperature 0°Celsius 250°Celsius no
PT100 temperature threshold 50°C 200°C no
PTC input 0% 100% no
1.3.3 - Environments
Storage temperature: -55°C +85°C
Operating temperature: -40°C +65°C
10 LEROY-SOMER'
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2 - HUMAN-MACHINE INTERFACE

The D510C human-machine interface
consists of 3 elements:

- The USB link

-The I/O

- The LEDs

U
®
fo
fo
fo
fo
®

Joqe | |LL3 LIS LLS| W v | |

USB port

110
LEDs

2.1 - Communication

USB link

The EasyReg software and the D510C
communicate via a USB cable (Universal
Serial Bus).

Connectto the PC

Connectto the D510C

&Warning: In SHUNT operation,
please use a USB isolator to connect the
PC to the D510C.

Do not connect the USB during the
starting if the DC supply of the AVR is
switched off.

2.2 -Analogl/O

This part of the board allows the operator to
use the inputs to make manual settings and
the outputs to check certain data or to
indicate whether certain AVR functions are
working correctly or not. An external voltage
(0V—-10V)is present which can be used as
a reference for an electronic device.

LTt L)l feshi ]
+10V AT AIZ OV ADT OV DIt DI2 D\" DO AL1ALZ

Doz

The minimum analogic input setting is 0%
and the maximum is 100%.

External by setting is either:

- from an external potentiometer (1k Q),
-4-20mA,

-0-10V.

The two analog inputs can also be used to
achieve digital functions +/ -.

NB : Make sure that the voltage applied on
analogue input does not exceed 10V. For
applications requiring the use of +/-10V, the
D510C must be configured as 0-10V and the
following schematic must be used.

e +10V
10kQ )
+ 10kQ ! '
LAl ]
DC Source ]
+10V & 00V E
5 D510C
2.3 - Digital /O
E/S | Type Characteristics
Dl Pull up input To be connected
D, pinp to OV

Max current: 60mA
Voltage: 0 - 24V

6A, 30Vdc/250V AC
(on resistor)

AL+ Opened collector Max current: 60mA
AL, | P Voltage: 0 - 24V

DO+ | Opened collector

DO> | Dry contact

2.4-LEDs

The LEDs serve to inform the user whether
the AVR is working correctly or not.

LEROY-SOMER’ 11
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Name Colour Meaning
Power ON Green | The board is supplied with power
L Hz Red | Speed drop
1/ ] Volt Red | Problem of overvoltage or undervoltage
11/ ] Exc. Red | Problem of overexcitation or underexcitation
% Fault| Red |Problem on the exciter field diode bridge
Manu Yellow | Manual mode enabled
PF /KVAR | Yellow |Regulation of the power factor or reactive power enabled
u=u Yellow | Alternator voltage = Mains voltage
USB Blue |AVR connected to a PC

2.5 - Wiring scheme
AVR connections

1/ Power:

EERELIE -

:

e

|.."'..?T |

1 U| 1111
e b,

E3 W AW ST OE TRGIEL T

62

- AREP: Yellow wire on X2 - red wire on
Z1 - green wire on X1 - black wire on Z2
-PMG: X2, X1 and Z2
- SHUNT: X1 and X2
2/ Field excitation:
- the field winding + to the terminal F+
- the field winding - to the terminal F-
3/ Battery: ensure the polarity is correct
when connecting
4/ \/oltage sensing:
- mains voltage: L1 and L2

f<s

[ererr1et]
3
* 8

- alternator voltage:

* single-phase: Vand W
« three-phase: U, Vand W
5/ Current transformer(s):

- placing in parallel and measurement:

CTonU

- measurements: CTson Vand W
6/ Temperature sensor:
- PTC: see mounting above

- PT100: see mounting above
7/ USB port
8/ Digital I/O

12
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3-SETTING THE FUNCTION
PARAMETERS

EasyReg is a Leroy Somer Software which
allows to:

- Easily configure the digital regulator D510C
- Monitor several important parameters
such as alternator output voltage, excitation
current, active and reactive power, etc...

- Optimize the regulation loop

- Set the AVR parameters.

- Configure the inputs and outputs.

- Display faults and parameter measure-
ments.

It is the interface between the user and the
digital AVR.

3.1 -Installation
Double click on the installer EasyReg and
follow the installation instructions.

3.2-Startup

Connect the AVR to the computer with a
USB cable. Check that the blue «USB» LED
is on.

To start the software, go to «Start»,
«Programs» then «EasyReg».

3.3-Appearance

The regulator is connected to the PC via standard USB cable, the blue LED (labeled LED) of the
regulator is then ON and the information « D510C CONNECTED » is displayed on the screen

left bottom.
IS EosyReg S —— [E=SE=l™ =]
File. Edit Options Parameters
E@syy=Reg)®
Configuration Software for D 500 AVR series
r-FDsl 0C CONNECTED | Standard mode

LEROY-SOMER’ 13
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There are four options when using this software:

- New configuration

- Open a configuration from a file

- Open a configuration from the pre-programmed AVR.
- Create customised configuration (Expert mode)

Edt  Options Parameters ?

11 Mew configuration Ctrl+N
New customised configuration
B Open P || from a file Ctrl+0
H s from the D510C controller card
& e

=& Print Cirl+P

Electric Power Generation Division

Close Alt+F4

(1]
-]
-

If the AVR is not connected or has never been configured, it is impossible to «Open from a
D510C».

PROPERTIES

The user can choose to lock the regulator to avoid the configuration modification. In that case,
the configuration description and a lock code must be entered. In customised mode, only the
lock code can be entered.

I EasyReg _— e e ———

File Edit Options Parameters ?

Generator setting I Regulation mudel Faults and digital Dulpulsl Mumtnrsl

Generatar | [Cunnecliun diag
T
Generator model .
D510 Properties
Length:
Description || ?
Fieldenciiationsyste | — 2
| Frequency nominal o | Corcel | |
Nurber of stator Ut —— — E!

PRINT

The configuration can be edited in a Word or PDF format file.

3.3.1 - Languages and modes

3.3.1.1 -Languages

Three languages are available on EasyReg: French , English and German.

I EasyReg
File Edit Options Parameters ?

Language *
Generator setting IReguIath M—‘ T French ntnrsl

) R B English B B
Generator Level ection diagram
== German

Generator model: - ‘

14 LEROY-SOMER’
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3.3.1.2 -Modes

Two operation modes are possible:

- Standard mode by default

- Expert mode which offers additional functions

Thismode isreserved for users who possess the skills to make certain more complex adjustments
or to use the AVR in a wider range of operating conditions.

iy EasyReg
File Edit Options Pararneters 7

\J Language P

Lwzel

-

Standard

Expert

If you require the Expert mode access code, please use the main menu: click on « ? » then «
About... ». The following window is displayed.

About ... E]

Software: EasyReq.exe

Revision: 2.20
Developed by: Leroy Somer

D500 Software Version:

PC code: 100424PBPBOTECCPS17L
WWw . leroy-somer.com 0K (22 5)

Click on« Copy code » and email the PC code to: LS-SillacTechSupport.IALS@mail.nidec.com.
The access code will be sent you back.

Incorrect settings can harm the AVR and the alternator and can cause serious
damage (to users, loads).

3.3.2 - Saving and loading the configuration
Save your configuration (for the 1st time):

- Go into the «File» menu and click «Save As»
- Choose where you wish to save to

- Name your saved configuration

- Click Save As

Subsequently, to save the configuration, you just need to go into the «File» menu and click
«Save».

LEROY-SOMER’ 15
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Send the configuration to the AVR:
- check that the AVR is connected correctly
(blue LED on) at the bottom left-hand side of
the screen.
- go into the «Edit» menu.
-Goto:+PC-->D510C

+D510C -->PC
- click « PC =>D510C ».
Wait for loading to complete.

¥ EasyReg
File Edit Options

DS00-=PC  ChrHF10

| Pla-Ds00 FiD |

Parameters ¥

3.3.3 - New configuration
There are two possible configuration levels:
standard or expert.

By default, the software is in standard mode.
The AVR is programmed step by step. Access
to the «Regulation Mode» page is only
possible if the «Alternator Configuration»
page has been filled in. The program is
transferred to the D510C via the «Edit» menu
then «PC =>D510C» or by pressing F10 on
the keypad.
This software must be used in the order
indicated below:
1. Alternator configuration
2. Regulation mode:
- Voltage regulation
- Underspeed settings
- Other types of regulation (PF, reactive
power, manual) depending on the user’s
selections.
3. Faults and digital outputs
4. Monitors

3.3.3.1 - Alternator Configuration

Open «New configuration» from the menu bar, which takes you to the «Alternator Configuration»
window. The parameters for this page are set in two parts: Alternator, Options.
The wiring scheme varies according to the characteristics specified by the user.

5 eaeg oo s
File Edit Options Parameters.
Generdtor sefting ‘ | | |
o ‘ Connection diagram
R
r r - MAINFIELD STATOR
(bt b
r r ARMATURE
r r
M7 ! ¢
~ r
st 5, i
ey
4 LN -l -] ®
Options ;
L]
[ )
Step 1
id’'D510C CONNECTED Standard mode
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e Alternator
IS Easyfeg In the dropdown lists or boxes, select:
File: Edit Options Parameters 7
(seneretor setiing | | | 1. The type of alternator
Generator | G 2. The length
Geegormedet [ ] 3. The type of field excitation
L A 4. The frequency
SeMEE = ) 3] 5. The number of stator outputs
r r < 4]
6. The stator connections
= I .
7. The voltage sensing
[ 1?7 «—¢] (single or three-phase)
= O <«—|7]

Note: The information relating to items 1, 2, 3 and 4 can be found on the nameplate.

[Expert mode]: the alternators list is more expanded. In this mode itis also possible to select the
Service, the temperature rise class and the alternator power.

Note: FF and G electrical connections are dedicated to single phase application, no three-
phase sensing is possible.

Stator connections: Click on the question mark to get help on the stator connections.

5 tasyReg = 8| 2

Fle  Edt  Options  Porameters 7

Generator ‘ Cannection diagram

Generator model L34 462 |
Length (] -

- [ aREPE MAINFIELD STATOR

rite | indn | dein
o | s 12

Frequency nominat W 50Hz [~ AEMATURE

Nurmber of stator outpuls: ;1oL

v v
Stator connection diagram [CONNECTION:D <[ BCITER

Voltage sersing:

IV Single phase [~ Thise ph

BUS enly for PF, kAR made)

1" oo aon
Options S I
[ Py

[h'D510C CONNECTED  LSA 46.2 , L9, AREP, 50 Hz, 400 ¥

Standardmode  Regulation functior: | exc.

The alternator configuration is recalled at the screen left bottom.

LEROY-SOMER’ 17
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e Options
¥ Temperature sensing
¥ PTC [~ PT100 .
< .1
V¥ Current bransformes) [C.T.]
Mumber ¢ 1 & & I 1N Sensing < .
™ IN/2 Senzing

Ratio: A0 T 1N/ Sersing
¥ Generator volkage transformer [P.T.]

Primary U [kW1| 06900  Secondary U [v):
v Bus volage transformer

Primary U (k) Secondary U [V]: < .

[¥ Step-up transfomer

Primawy U (v} 0,63 Secondary U kv < H

To obtain the following options, tick the boxes:

1. Temperature sensors, select either 1 PTC
or 3PT100s.

2. Current transformers (CTs), select the
number (1 or 3), the measurement (IN, IN/2 or
IN/4) and the ratio. unless one CT is mandatory
for parallel operation, PF or kVAR regulation,
stator over current, unbalenced current.

3. Alternator voltage transformer, enter the
voltage values at the primary and at the
secondary if a transformer is connected..

4. Bus voltage transformer, enter the voltage
values at the primary and at the secondary if a
transformer is connected.

5. Step-up transformer, fill the values of
primary and the secondary.

The electrical schematic below shows how the «wiring scheme» part changes according to the

parameters selected.

[T EasyReg

=

Fle  Edt  Options  Parameters 7
Generstor satting | Regustion mods | Faus and eigesl outputs | Moritors |

Generator Connection diagram

Options

Step-up transformer
1M.2kV 0.4 kv

I™ Temperature sensing Iy
BUS (niy for FF. %
o = A8 mode) &

10F 3 PHASE
TRANSF ORMER

e

W Current ansformer(] (C.T.)
W N Sensing
I IN/2 Sensing

Raic 1.0 1 14 Sensing
¥ Generator vokage ansfomer (P.T.)

PlimavyLI[kV] Seondaty U V)

ARMATURE

Number. 1 €3

MAINFIELD

W Bus volage trarsformer

Frimary U (kV). Secondary U V]

W' Step-up transformer

Primary U (kY] . il Secondary U (V) | 11.20)

@’'D510C CONNECTED  LSA 462 , L9, AREP, 50 Hz, 400 V

Standard mode  Regulation function: | exc.

After entering the data in this page, go to the second page by clicking «Next». In some cases,
you will need to adjust the workscreen in order to access the «Next» button.

18
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3.3.3.2 - Regulation mode

After entering the «Alternator Configuration» part settings, fill in the «Regulation Mode» part.

[ ]

Fle  Edit  Optons  Parameters 2

Generator sefiing Regulstion mods | Fauls and dightl outputs| Monitors |
Regulation function
- PF

- Voltage © kVAR © Manual Mode

Prr

Step 2
Select the
regulation function

i’D510C CONNECTED  LSA 44.3 , M6, AREP, 50 Hz, 400 V Expert mode

4 types of regulation are offered:
- Voltage

- Power factor (PF)

- Reactive power (kVAR)

- Manual Mode

Always setting begins with voltage regulation.

Caution, regulation of the reactive power PF and the quadrature droop can only be

enabled if there is a CT on phase U and it has been selected.

LEROY-SOMER’
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A -Voltage regulation
This page consists of two parts :

- Voltage Regulation

- Underspeed settings

Setting the parameters for this part starts with the «Voltage regulation» page and ends with the
«Underspeed settings» page.

A1 - Voltage regulation

This page is split into two parts:
- Settings

- Options

B File Edit Options. Parameters
e o e | e oy e
Regulation function
© Voltage o[RF “ kVAR © Manual Mode
Votage reguatin | |
Setling |Tugv
Votage setng Vot VOLTAGE CURVE
|
I~ Bemote corirol) ; 4 r A
T r 400
5
C
S |
e | j
- 0% 26% 50% 75% 100% P(KW)
Option(s) ugvy
REACTIVE DROOP CURVE
400
Step 3 0% 25% 50% 75% 100% Q(kVAR)
['D510C CONNECTED  LSA44.3 , M6, AREP, 50 Hz, 400 V Expert mode. Regulation function: Voage

A1.1 - Settings
Setting

Voltage =etting: Volts

] 1. The displayed value comes from
Easyreg® database. It can be adjusted in
the range + 10% maximum.

I~ 4-20ma

¥ Remote cortrol

oninput ?: a Expert Mode: The adjustment range can be
e extended to = 30%.

i b

Range: E2iv A -

¥ Reactive droop 3% -

compensation:
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2. To set the voltage externally, tick the box, define by what means (POT, 0-10V, etc) this setting
will be made as well as the selected input (Al1 or Al2), then enter the desired setting range.

Setting ] u(v)]
Vokage setting: Vots VOLTAGE CURVE
[~ 420ma
e ||V AHOT: ;
W Hemole corirell - . 107 g Poan |4 420
I a2z |40 +400
I~ Dig 380 +-380
I~ cAN !
HNominal value adjustable at 5% I
Precision adjustment can st the votags '
Range: +5% - setting from 380V to 420V :
I

The setting « Digital » is used for the « +/-» mode thanks to the analogue inputs Al1 and Al2.
It allows to modify the regulation reference thanks to successive pulses on Al1 and Al2.

3. If you wish to have voltage quadrature droop, tick the box and select the quadrature droop
percentage.

This function is only available if a CT is used.
It can be adjusted up to 10% maximum.

[ o [PEmFEN S
File Edit Options. Parameters 7]
Generator setting  Regulation mode ’ Faults and digital Dutpu!sl MDMDrSi
Regulation function
¢ Voltage - PF ~ KVAR < Manual Mode
Votage reguiaton | od setting|
Setting ‘ u(v)
Voltage setting: 400.0] Volts VOLTAGE CURVE
I 420ma
¥ POT.
P Remddecotol [~ 010V oninput l‘ Al a0 420
I 10 A2 400 -4
D 380 +380
I~ can !
Nominal value adjustable at +5% '
Precision adjustment can set the voltage i
Range: |+5% - setting from 380V to 420V :
¥ feaciive droop | 3% - i
ot 0% 25% 50% 75% 100% P(kW)
Option(s) Uy
REACTIVE DROOP CURVE
Nominal value adjustable at +5%
Precision ak.‘»&estmem can setthe voltage
settin; frum 407V
at 10 Q.
420
5 s‘m
|
380 R}%
A
369
j
i
1
Step 3 ‘
Next
p 0% 25% 50% 75% 100% Q(kVAR)
’'D510C CONNECTED  LSA44.3 , M6, AREP, 50 Hz, 400 V Bpetmode  Reguiation function: Vottage
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A1.2 - Options

1. If you wish to have line drop compensation, tick the box and select the type of setting by a
% value or an external setting. The standard setting is 3%.
This function is only available if a CT is used.

Fle  Edt  Optons  Parameters 7

Generator setfing Reguiation mode | Fauts and digtal outputs| Hanitors|
Regulation function

“ Voltage c PF « KVAR - Manual Mode

Vuhageregulatmni spes ]

Setting
Option(s)

R Slokags ine droop | I Vlue

ompensation:
I~ 4-20mA

B e U,
I oov L
s

VOLTAGE CURVE

¥ Average regulation € True RMS regulation _/___/——/hud
42 /ﬂm

400 //__/—‘rssa

380 3

Hominal value acjustable at =5

=

SEiing om S50V 10 20V I

0% 25% 50% 75% 100% S(kVA)

Step 3
i'D510C CONNECTED  LSA 44.3 , M6, AREP, 50 Hz, 400 V' Expert mode Regulation function: Votage

The function « Voltage line droop compensation » cannot be simultaneously activated with
«reactive droop compensation».

- T TR ——

The REACTIVE DROOP COMPEMSATION cannot be activated when the LINE DROOP COMPENSATION function is already
i activated. Deactivate the LINE DROOP COMPENSATION function to activate the REACTIVE DROOP COMPEMSATION

Itis possible to impose the desired compensation by direct entry of the % value or make an
external adjustment (10% max).

2. Select which value regulation should apply to :

- mean value

- true rms value

To go to the next step «Underspeed settings», click «Next».

Step 3
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A2 - Underspeed settings

This page is split into three parts:

- Starting

- Underspeed

- Engine

A2.1 - Starting

Start

¥ Soft-start: ?

Diuring

Soft-start reset delay

| Eoen

Second(z]

Factory setting: disabled

To adjust Soft-start, check the box and
select the duration between 0.1 sand 120 s

(1step=0.15s).

Clicking on the question mark give help
information on this function.
The Soft-start reset delay (default 20s), can

be adjusted from 5s to 20s.

File Edit Options Parameters ?
Reguistion mod I Soft.start function:
Generator setting EQVU lation mo :e Faults and digital DIIIDUISI Monitors. The soft-start function gradualy raise
Regulation function the voltage during the engine starting
z independently of the frequency. This voltage
o VOItage » value is always limited by the U/F law ~ Manual Mode
defined in setfing. The adjustement is
Voltage regulation Underspeed seiting I in seconds from 0.1s to 120.0s.
V' Example with soft-start at 30s
vy, start
Start | el UNDERSPEED CURVE
ithout soft-start o
i
W Softstat: T < ——— 1 With i
soft_start |
i
During Second(s) e—— 13
Soft-start reset delay
400
¢ |
Engine help |
200
Upload settings to the
controller card
60 70 80 20 100 110 120 ﬂHZ,
i'D510C CONNECTED  LSA44.3 , M6, AREP, 50 Hz, 400 V Epetmode  Regulstion function: Voltage

LEROY-SOMER’




4243 en-2019.02/p

Electric Power Generation

Installation and maintenance

D510C

Digital voltage regulator

A2.2 - Underspeed

Underspeed

Kree

Slope

! Factory setting: 48 Hz for 50 Hz

Hz ? < .

58 Hz for 60 Hz

1. Enter the knee-point value between 47.5 and 52.5 Hz (1 step = 0.1 Hz). An error message
appears when the value displayed is outside the permitted range. The extended range is

accessible in expert mode.

Parameters 7

e st optons
o Reguiston mode |
Regulation function

R « Manual Mode

“ Voltage

e e e

AL UNDERSPEED CURVE

Start
Underspeed

Knee w0 i 7
sope [10 5] UF

Engine help

0 fHa)

Regulation function: Voliage:

'D510C CONNECTED  LSA 443 , M6, AREP, 50 Hz, 400 V

2. Enter the gradient value between 1.0 and 3.0 U/F (1 step=0

EasyReg
File Edit Options. Parameters
T =
Regulation function
© Voltage BRE ~ KVAR < Manual Mode
e |
)
Start TYPICAL UNDERSPEED CURVE
Underspeed
Knee w w7
Sope ur
400
Engine help
v G PO
ey 0 20 1‘4 T T T R TR O O T T )

Expettmode  Reguiation function: Votage:

{'D510C CONNECTED  LSA 443 , M6, AREP, 50 Hz, 400 V

.1 U/F). Factory setting: 1/U/F.
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A2.3 - Motor help L ) .
——— | 1. Ifthe LAM function is required, tick the box
and select its value between 0% and 30%
R LA [m: 27 (1 step = 1%).

il
" sotvolagercony [ 70000 74— 2] Recommended setting: LAM 9% - U/F 1.7%

Fle =it Optons  Paameters 7

s (R P T s -

e (st |

Start

Underspeed

Engine help
¥ LaM wx 2
?

¥ Sot votage ecovey 70 7

Upload settings to the
controller card

0 fHe)

[/D510C CONNECTED  LSA 443 , M6, AREP, 50 Hz, 400 V. Eqetmode  Reguiston function: Vokage

2. If you wish to have a gradual increase, tick the box and select the value between 0.1 s/10 Hz
and 30.0 s/10 Hz (1 step = 0.1 s/10 Hz).

Mode Note: the recommended setting is
o = _ 7 s/10 Hz
S —
P LAM [w= 2
¥ Schvotagerecovery [ 70]a/104 2 z:
controller card -
e T SR T
't LsA 443 REP, 50 Hz, 400 V. Expet mode. Voltage:
Save (see section 3, «Save» part).
Load the configuration in the regulator : Then a warning message is displayed.
- By clicking on the button | it ™ e —
_ Or by us|ng the key F1 0 a Bt sttt e the genectr s seed
- Or PC—D500 in « Edition » menu —
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B - Regulation of the power factor

Caution: You can only enable selection of regulation by power factor PF or selection of
regulation of the reactive power KVAR, and the quadrature droop, if there is a CT on
phase U which has been enabled on the alternator configuration page.

This page is split into two parts:
- Digital inputs
- Settings

B1 - Digital inputs

Digital inputs

DI1DI2 0V

U=UFF

B2 - Settings

Itis possible to set a fix value or use aremote
adjustment in a predefined range.

Setting ]

Pawer factar 47

I H EiEiEiEE

Check the digital input on which the voltage
match circuit has been placed in order to
enableit. The seconddigitalinputis reserved
for enabling power factor regulation mode.

1. Select the power factor value.
The value depend on the alternator type.
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File Edit Options Parameters ?

Generalor seting Regulation mods I Faults and digital Du(put.sl MDnltDrsl
Regulation function

~ Voltage “ PE ~ kKVAR - Manual Mode

Voltage regulation | Underspeed setting Power factor requlation

Digital inputs

Setting

Power factor 0.80LG =

I~ Remote control
Leading Generator
CAPACITIVE

[l W

Lagging Generator
INDUCTIVE

0.80

il ] ml i 5l

Upload settings to the
controller card

©i’D510C CONNECTED  L5A 44.3 , M6, AREP, 50 Hz, 400 V Expert mode Regulation function: PF

. Database Authorized area
|:| Database not recommended area

. Forbidden area

It is impossible to enter a reference value outside the limit values which are automatically set
from the data on the alternator database.

Warning: When a value is outside the database recommended area, a message appears as
indicated below.

EF lower limit .79 .G X

Please verify the
g !""\_& Qmax value of
; generator
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2. To set the power factor externally, tick the box, select the source (POT, 0-10 V, etc) for this

setting and also the input (Al1 or Al2). One of the inputs may be greyed-out if it is already being
used by another function.

. EasyReg [ o
Fle  Edt  Optons  Parameters 2

Generalor setiing Regulation mode: I Faults and digital Duluu'sl MDmtDrs!
Regulation function

~ Voltage “ PF ~ kKVAR - Manual Mode

Vitag requlston| Underspeed seting Poner factor eguiaton |

Digital inputs
Setting
I~ 420mA
I” POT.
¥ Remote control ™ A
© conte ,': D10V oninput oAz Leading Generator Lagging Generator
r d CAPACITIVE INDUCTIVE

PF high limit 099 LD o
PF lower limit 090 LG =

Upload settings to the
controller card

i’D510C CONNECTED  LSA44.3 , M6, AREP, 50 Hz, 400 V

Brpetmode  Regulation function: PF

. Remote adjustment operation area

. Database Authorized area
|:| Database not recommended area

. Forbidden area

Save (see section 3, «Save» section).
Load the settings into the AVR by clicking the following button:
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C - Regulation of the reactive power kVAR

Caution, regulation of the reactive power PF, and the quadrature droop can only be
enabled if there is a CT on phase U and it has been configured.

This page is split into two parts:

- Digital inputs

- Settings

C1 - Digital inputs
Check the digital input on which the voltage

Digital inputs
match circuit has been placed in order to
_____ DHDI2 OV enableit. The seconddigitalinputisreserved
..... U-u kveR for enabling reactive power regulation
o w
SRS mode.
U=U KVAR
C2 - Settings
Sottings | Select the value of the reactive power
2 according to the load. This value depends
KVAR amax on the alternator type.
I~ Hemale contiol o A
I~ a

b e
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Itis possible to set a fix value or use a remote adjustment in a predefined range.

o o= ]
Fle  Edit  Options  Parameters 2
Generator setting Regulation mode I Fautts and digital Dutputsl Mnmtnrsl
Regulation function
- Voltage ~ PF

= KVAR ~ Manual Mode

Vikage requizton| Underspeed seting KVAR reguiaton |

Digital inputs |

Settings |

KVAR AR ~| QMAX

r
r
r
r

™ Remate control

Leading Generator
CAPACITIVE

Lagging Generator
INDUCTIVE

KVAR high limit

KVAR lower limit 0% i

Upload settings to the
controller card

ii'D510C CONNECTED  LSA 44.3 , M6, AREP, 50 Hz, 400 V

Eetmode  Reguiation function: KVAR

. Database Authorized area . Forbidden area

|:| Database not recommended area

Warning: When a value is outside the database recommended area, a message appears as
indicated below.

Settings |
KVAR
I~ 4-20m
J& EEOT;
™ FRemate control Eovin el
[~ 10y Iz
I™ Digital
FOVAR hight limit 30% L0 it
KWAR lower limit 0 % i¥;

Please verify the
i QGmax value of
e Y
generator
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2. To set the reactive power externally, tick the box, select the source (POT, 0-10 V, etc) for this

setting and also the input (Al1 or Al2). One of the inputs may be greyed-out if it is already being
used by another function.

File Edit Options Parameters ?

Generator setting Regulation mode I Fautts and digital Duluu'sl Mnmmrs!
Regulation function

- Voltage - PF = KVAR -~ Manual Mode

Voliage reguiaton | Underspeed settng KVAR requston |

Digital inputs |

Settings i

KVAR 20% LG -] QMAX

¥ Remte control ™ 10V oninput oA

Az Leading Generator Lagging Generator
CAPACITIVE INDUCTIVE

r

I Digts
KVAR high limit 30% LD =
KVAR lower limit 50% LG =

Upload setlings fo the
controller card

ii'D510C CONNECTED  LSA 44.3 , M6, AREP, 50 Hz, 400 V Expert mode Regulation function: kVAR

. Remote adjustment operation area

. Database Authorized area
|:| Database not recommended area

. Forbidden area

Save (see section 3, «Save» part).

Load the settings into the AVR by clicking the appropriate button:
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D - Manual regulation: | exc
This page is split into three parts:
- PC (settings)

- External control

- Follower mode

The manual mode can be activated and adjusted either with the PC (via EasyReg software) or
remotely. In that last case, a switch allowing the activation/ deactivation of the manual mode
must be connected to one of the digital inputs and the excitation current setting is achieved by
the remote analogue device through the Al1 or Al2.

D1-PC Enter the desired excitation current value
Setting between 0.0 Aand 10.0 A (1 step = 0.1 A).

able manual Manual ref 1 H H
Manual mode is enabled by clicking the

corresponding button.

"Softstart lexc(s)" allows to gradually
increase the excitation current up to the
setpoint. A timer up to 5 seconds can be
entered.

¥ PC Softstart lexc (s):

D2 - External control
e 1. To set the excitation current externally,
I~ POT _ - ti ~

W oy enmet LA ick the box, select the source (POT, 0-10V,
=10V v uz<—{1] etc) for this setting and also the input (Al1 or

¥ Remote control

M | DI1DI2 0V T Al2). One of the inputs may be greyed-out if
""" i S it is already being used by another function.

& DIt 4—.
Hﬁ'&:ﬂ D2 2. Check the digital input on which manual

mode has been placed in order to activate it.
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D3 - Follower mode

If this function is enabled, it allows to switch in manual mode with initial setting value as a copy
of the last excitation current measurement before the switching.

[ EasyReg
Fle  Edit  Optons  Parameters  ?
Generator seting Regulation mode | Fauts and diatal outputs| fontors |
Regulation function
- \oltage c PF ~ kVAR ¢ Manual Mode
Voliage regulaion | Undlerspeed seting Manusl mode |
U ax
Manual mode ENABLED 7
Generator voltage IExc.
Setting
Manual ref
Disable manual
¥ pC Softstart lexc (s): 20
Folower mode T
" Disabled 1Exc Max
@ Enabled 10)
External command
7 Remote contc A
F Az
™ Edemal
command DIDI2 OV
""" EEEER E
=1
e
|
i’'D510C CONNECTED  LSA 443 , M6, AREP, 50 liz, 400 V Epetmode  Regulation funclion: Manual Mode
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3.3.3 - Faults and digital outputs

This page is split into three parts in standard mode:

- Assignment of faults

- Assignment of digital outputs

- faults options

- Assignment of faults and digital outputs

The main faults can be supervised by assigning them to digital outputs.

(15 eosyre ‘ [ESNEE=>)

Filg Edit Options Parameters 7

Generator seting | Reguistion move Faults and digtal outpds ‘Mmms|

Faults affectation and logical output

[Hene -
DO1
[Wone |
D02
[Wore =
Fault options
=
‘ =l
[
i
I
i'D510C CONNECTED ~ LSA 46.2 , L9, AREP, 50 Hz, 400 ¥ Standard mode  Regulation function: | exc.

NOTA : The fault « Unbalance current » is only selectable if 3 CT are checked.
This page offers the possibility of assigning faults and operating modes to 4 outputs (AL1, AL2,
D01 and D02).

Example of settings:

- Assignment of «Overvoltage» fault to AL1

- Assignment of «PT100-1 overtemperature» fault to AL2 with the maximum temperature set at
200°C

- Assignment of «Loss of voltage sensing» fault to DO1

- Assignment of «PF/kVAR» digital output to D02
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The list of the faults that can be assigned to
the outputs are given below.

o

b4 zir Favilt

Loss of voltage sensing

S hort circuit trip

B attery fault

Under excitation

D+ver excitation on level
Dvver excitation on curve
0vervoltage

0ver temperature FTC
(0ver temperature PT100-1
0ver temperature PT100-2
0ver temperature PT100-3
lUnbalance stator current
Stator overcurrent

Trip Grid Code

[Short circuit diode

- Faults options

It is possible to configure the thresholds for
triggering certain faults:

- On temperature measurement (PT100)

- On stator current unbalance: it is possible
to set the level for sensing and unbalancing
level compare to the current mean value.

- The Expert mode offers other functions

- On Stator Overcurrent: The current level
above which the faultis activated can be set.

- Over-excitation on curve protection

lexc_ceiling —
Y
N 120s
. N —
150% lexc_nominal _—
s |
| } b = I
~
. ! 1~ -
105% lexc_nominal ! | -
T T
I 1
I 1
| e
| ! >
>
| 10s t

The over-excitation on curve prevents the
rotor over-heating by limiting the excitation
current to the 105% of its rated value. The
activation delay of this function depends on
the level of the excitation current. When for
instance, the excitation is 150% of the
nominal current, it will take 120s before the
limitation is applied.

IT EasyReg ERICEEP
File. Edit Options Parameters 7
Generstor setting | Regultion mode Fats snd sistel outputs | woniors |
Faults affectation and logical output Start on Threshold Enable/disable of faults
I Enabled 7 Enabled Disabled

ALT [00.,0] Loss of voltage sensing 2 C
[Mone ~|

(- e &
AL2
[Mare ~| Rotating diode bridge fault Over voltage protected g C

Ensbled  Disabled

Dol DIODE Fault (o ~ Grid Code Function C 7
N E
[Nere El w r? Nominal field curent A
DO Generator current limitation
[None | Kvar Convention Enzbled Disabled

Fault options

41

El & [

& Generator " Metwork =

Current limitation - o

It

Digital Inputs/Outputs
Enabled Disabled

Inversion of DI r @
Inversion of DIZ s “
Inversion of DO s 5
Inversion of D02 r “
Inversion of AL ~ @
Inversion of &2 r @
Memarization of p 5

extrenal digial setting

Can Network
Configuration

©'D510C CONNECTED ~ LSA 46.2 , L9, AREP, 50 Hz, 400 V Expert mode:

Fiegulation function: | exc.
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- [Expert mode] Start on Threshold

Activate and set this function. This function
allows an initialisation of the voltage
regulation in a way which avoids the voltage
overshoots during voltage build up. The
PMW % level reduce the excitation current
up the voltage threshold voltage level. The
Start on threshold can be tuned on “Faults

and digital outputs” tab.
NB : this function is reset 20 seconds after the

engine is stopped.

- [Expert mode] Enable/disable of Faults
Allows to activate/deactivate the regulator
protections (overvoltage, over-excitation,..).

- [Expert mode] Grid Code Function
Allows to activate/deactivate this function.
At least one CT is necessary to use this
function. It allows to switch from PF
regulation mode to voltage regulation mode
when the voltage is out of the range -90%
and 110% of the rated voltage.

- [Expert mode] Nominal excitation
current

This value comes from the database but can
be changed by the user. This value must be
set according to the admissible excitation
current for the generator.

- [Expert mode] digital input/ outputs

Itis possible to reverse these digital IOs.

- [Expert mode] Digital external setting
memorization

This function is use in « +/-» mode; it allows
to keep the regulation mode adjustment in
case of DC supply cut off.

3.3.4 - [Expert mode] D510C Options
The regulator D510C offers several
functions accessible by clicking on the
button:

Can Network
Configuration

- [Expert mode] rotating diode bridge
fault

Activate/deactivate the rotating diodes state
supervision of exciter.

In case of the supervision of activation of
this feature, the « shutdown lexc » function
must be also enabled.

- [Expert mode] Generator current
limitation

Set this function.

- [Expert mode] CAN
configuration

Enable CAN.

Set the data transfer rate.
Choose the regulator identifier.
Select the broadcast protocol (J1939 and/or
Owner CAN).

In the case of Owner CAN, choose the
parameters to broadcast.

kVAR convention: when generator
convention is selected then the kVAR is
considered negative when generator is
consuming reactive power and vice versa.

network

Kwar Convention
 Generator 7 Metwark
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CAN Network configuration

Enabled Disabled |

o g
CAM activation delay [s) m
[rata transfer Rate 1 Mb (L < 30m) - | -
IDDE10C 1D 144 090 - ?
W Broadcast parameters [~ Broadcast /1939 ?
Broadcast sent parameters 2
Parameter 1 |Generator frequency _vj Sending period [ms) lj
Parameter 2 |Grid input valtage one phase :J
Parameter 3 |tri|3 state 1 :J
Parameter 4 |None :J
| PC-»OptionDS10C | | OptionD510C-+PC | | OK

Click on OK to validate the configuration

Nota: the key F10 doesn’t allow to transfer the CAN parameters.
Nota: The selection « Broadcast J1939 » locks the transfer rate at 250Kb/s

&WARNING - When connecting a female DB9 connector onto the D510C CAN port,
please ensure that the D510C is powered OFF beforehand.
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3.3.5 - Monitors

This page is only displayed when the AVR is connected to the computer. It consists of 15 digital
control screens (voltage, frequency, current, etc), an analogue screen, 3 adjustment tabs
(voltage, voltage stability and transient test) and displays the LED states.

s v

Fle  Edt  Optons  Parameters  ?
Generator setting | Reguiation mode| Fauts and digial outputs mcnncrﬂ
RedMax  BlueMax 0t 5]
Generator voltage
B
[ (A
Generator frequency 0 : 02 02
. .
re =
03 03
Generator |U =
-« I
I =
H ] 8 0, 0
I
-
R 00~ [SN o
s
Generator P
T - e i
- .
Generator O ar e
£
bk B
it ) e _mun 1,0 20 30 40 50 60 70 80 90 100 11,0 120 130 140 150 160 170
(Ganerator 5 Time (s)
i Voktage | Valtage stabilty | Transient
Communicafls o ol A, Frequency drap @  teaimee ®
Generator PF Stop reading 9 10
_ rr Underfovervotege @ PFAVARmode [ ]
FE D 8y Underfoveranciction @ Voksge squaizaton
CT phase comection ...m..m.mmm.m.... = R
i settings
| @ S0 = [ e sped st ] =
{| s 15 || Filtering & 025 Recirg dodesiot @) Faut reset ()
|
ﬂﬂ"Dsmc CONNECTED  LSA44.3 , M6, AREP, 50 Hz, 400 V Expett mode Requiation function: Manual Mode  Monitorenabled [l

1. The 15 windows display the alternator values compared to the enabled options.

By selecting 1 CT you can display: Alternator | U, Alternator P, Alternator Q, Alternator S,
Alternator PF.

By selecting 3 CTs you can also display: Alternator | V, Alternator | W.

By selecting PT100 temperature sensors you can display: PT100-1, PT100-2, PT100-3.

2. Click this button to adjust the stability.

3. This part displays the LED status.

4. Click on the button «start reading» to display the values. The filtring parameters can also be
set.
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5.These 2indications show thatthe AVR is connected and its characteristics have been selected.

6. 2-signal display screen. Simply tick in one of the boxes (R or B) and set the scale (Max-Min).

7.The CT phase angle should be compensated to improve the accuracy of the display by moving
the «CT phase angle correction» slider.

8. Transient test: & Do not start this test if in load operation.

- Click on «Transient test»,
- The test voltage level setting window appears,
- Enter the values, confirm, wait for the process to end.

Note: Set the minimum and maximum values within the range permitted by the generator
voltage sensing device.

9. To start reading, click «Start reading». The filter value can be adjusted by 0.1 sto 3 s.
10. The voltage to track is displayed and can be adjusted thanks to the buttons % .
The setting of Underspeed is also directly accessible.

The approach is the same for the other regulation modes (PF, kVAR et lexc).

11. This button allows to export the data displayed on the monitor in CSV format.
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Transient test
Itis possible to configure a transient test in order to evaluate the regulation performances.

The Expert mode offers other functions.
[ =] x
File Edit Options Parameters ?

Generamrseﬂingj Regulation mmel Faults and digital outputs Monitors ‘

Red Max Blue Max 00 00
Generator vollage . I B
ooy — 1 R
L[S
Generator frequency 02 02
. —
2 e J5
: 23 03
v =
= -« [
r— I
- re 05 0
£ I iR
06 08
I
BN 00 [N o
re
Generator P
g
U o
B Il
Generator @ e -
LV -
|5 10 10
Red Min Blue Min t "00 10 20 30 40 50 &0 70 80 S0 100 11,0 120 130 140 150 160 17,0
Generator Time (s)
R Curves>Csy | ‘Generator
e icati Vollage |Vokage stabity | Transient |
Communication o |Votage ety Tansert | ey s @  Venusimoce ®
s 3 Under/overvotage  #F PRAKVARmode [ ]
Derivative: 300 i
e = T we— nteioverictain @ Vetoge casdaion @)
@ @ o % e L Rotating dioces faut
15° 15 Filtering  02s ® Scale 5
|’D510C CONNECTED  L5A 443 , M6, AREP, 50 Hz, 400 Boetmode  Regulation function: Manual Mode  Monitor enzbied [l

[Expert mode] monitors
The graph is memorized using up to 150 000 sliding points.

Itis possible to move the curve by clicking on the button e and by flying over the graph.
[Expert mode] An auto-scale can be obtained by clicking on the button U .

[Expert mode] Fault reset
Itis possible to clear fault display by clicking on the button

[Expert mode] PID
The digital potentiometer is replaced by the PID numerical values in READ/WRITE mode.
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Yaoltage Yoltage stability |Transient|

Proportional:
Intégrate: E}
Derivate:;
Gain:
Scale: Ij]

& Warning: A wrong setting of the PID can damage the alternator.

PID setting methodology:
Please use Transient Test:

(D Initial conditions:
* Proportionnal = 10
* Integral =0
* Derivative =0
* Gain =100
*Scale=1

@ Adjust the proportional part to obtain a response as given in the figure below.

@ Adjust the integral part to have the output voltage in steady states equal to desired voltage
(reference voltage).

@ Adjust the derivative part to obtain response without oscillations.
@ Adjust the gain if necessary.

@ Change the scale value if the setting is unsuccessful and go back to step @ .

)

S TNy
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The table below summarises the effects which may be influenced by the PID actions.

PID controller Effect

Proportional action Speed
Integral action Accuracy
Derivative action Stability

3.4 - Configuration in customised
mode

3.4.1 - Useful data

To create afile for customised configuration,

you will need following data.

* Excitation:

- type,

- excitation current value at no load,

- excitation current value at full load,

- excitation current value on short circuit
3xIn,

- exciter resistance.

3.4.2 - Creation of configuration file
On EasyReg®, go to « File » then « New customised configuration ».

* Machine:

- machine rated power,

- rated voltage,

- frequency,

- power factor,

- PQ curve with the maximum power
absorbed.

* Regulation:

- values of voltage sensing PT,

- value of the droop CT,

- the possible additional configuration:
push button, diodes default, follower on
manual mode, etc.

File Edit Options Parameters ?

19 Mew configuration Ctrl+M

'.:1 Mew customised configuration

& Open »

e Print Ctrl+P

Close Alt+F4

A page, containing 2 tabs « Customised » and « Protections and limitations » appears: all the

Electric

values need to be filled in order to let the configuration being taken into account.
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3.4.3 - Tab « Customise »

3.4.3.1 - Alternator part

- Type Alternator: 20 free characters, enter
the type of the machine first.

Generator |
Generator model [LsAS4 MZL 105 4P }
Nominal voltage [V) 11 000
Mominal frequency [Hz) l 50.0
Apperant power (KVA) 3129
Field excitation system IAREP LI

Nominal field excitation current (&) 57

Field inductor resistance (Ohms)
PF Ref [

Voltage sensing:
IV Single phase
[~ Three phases

3.4.3.2 - Regulation
- This partis relative to different PID used for
the machine.

Regulations ‘

Voltage PF lexc
Propotional | 60 [ 10 [ 100
integral [ 3 1 10
Derived [ 1200] [ 20| [ 500
Gain [ e [ 50 [ 100]

[V Negative forcing
[V VBus compensation
Scale of PID Gain

[111 ~|

- Nominal voltage: enter the nominal
voltage of the machine.

- Nominal frequency: enter the nominal
frequency of the machine.

- Voltage sensing: check “Single phase® or
“Three phases* box.

- Apparent power: enter the nominal power
of the machine.

- PF Ref: enter the nominal power factor of
the machine.

- Field excitation system: choose the
excitation type of the machine.

- Nominal field excitation current: enter
the nominal field current value of the
machine.

- Field inductor resistance: enter the
exciter resistance value.

- Voltage for this particular case:
- Proportional: 60
- Integral: 3
- Derivative: 1200
- Gain: 80
- PF and kVAr by default:
- Proportional: 10
- Integral: 1
- Derivative: 20
- Gain: 50
- lexc by default:
- Proportional: 100
- Integral: 10
- Derivative: 500
- Gain: 100

- Select also the negative forcing, the compensation VBus if needed.
- Reselect the scale of gains PID to 1/1 or 1/50 depending on the alternator size.
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3.4.4 - Tab « Protections and limitations »

3.4.4.1 - General
- The page appears in two parts:

« the left part is relative the values to enter by the user,
« the right part shows the schematics corresponding to the adjustments.
- According to the limitation adjustments, a red arrow appears to allow a better understanding
to what this configuration is corresponding.
- In the following figure, for example, the low limit for P.F instruction.

Mone sy

|

Leadng KVAR ke (%] Cl
Lagging KVAR i 1 (%) o
Laggng KVAR ket 2 (%) 9 ‘rm\m
Overvokage level (%) 120)
Deley [5) 109

IEXC

o Reion Henitell
Over excitalion Emitell

Comicmten nu-u--ul---l

Step 1 Net 2>

e

A

-io

KVAR

D510 NOT CONNECTED LSAS4 MZL 105 4P, AREP, 50 Hz, 11000 V

Expert mode

3.4.4.2 - Limitations and protections P.F. and kVAr
- Use the Capability curve of the machine. In this case, we suppose that the following diagram is:

PFO8 PE.09

kWe / rated kVA
ELE]
+0

PFO8

08 7 FraT

\\:,-"'

KVAr / rated kVA
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In our case we can configure the values:

Limitations and protections

Leading PF limit 0,50
Lagging PF lirit 1 0.75
Lagaing PF limit 2
Leading K¥AR fimit (%)
Lagaing KVAR firit 1 (%)
Lagging KR limit 2 (%)
Overvoltage level (%)
Delay [g]

3.4.4.3 - Under-excitation Limitation

Under excitation limitations

|

lexc run limitation (4] 22
lexc reset limitation (&)
Under-excitation delay (s) 20

3.4.4.4 - Over-excitation Limitation

Over excitation limitations

lexc run limitation (&) 11.0
lexc reset limitation (&) | 100
lexc shutdown (&) 0.5

lexc short-circuit (&)

s =

Short-circuit delay [s)

Click on the “Next >>” button

- Leading PF limit (min): 0.5

- Lagging PF limit 1 (max): 0.75

- Lagging PF limit 2 (max): 0.70

- Leading kVAr limit (%): -60% (we can
read « -0.6 » on kVAr/kVA of the diagram
PQ)

- Lagging kVAr limit 1 (%): for power factor
0.75 : nearly « 0.62 »,either 62%

- Lagging kVAr limit 2 (%): for power factor
0.70 : nearly « 0.65 », either 65%

- Over voltage level: 110%

- Delay: 10s

- This limitation is more sensible.

- lexc run limitation (A): it corresponds to
the minimum value from which the limitation
will enter in action.

-lexc reset limitation (A): value from which
the limitation is not active anymore.

- Under-excitation delay (s): it must be
very short such as 2s.

- lexc run limitation (A): this corresponds
to the highest value of the field current when
ceiling in short-circuit.

-lexcreset limitation (A): this corresponds
the lowest value of the field current when
ceiling in short-circuit.

- lexc shutdown (A): is the shutdown
current.

- lexc short-circuit (A): excitation current
value to reach the short-circuit.

- Short-circuit delay (s): adjusted a 10s.

The customised part of the configuration is done and the remaining settings are the same as

described in the sections above.

3.5 - Advanced Grid code function

The D510C provides new features such as generator internal angle calculation, data log, LVRT
monitoring and recording. For more information please refer to the dedicated manual ref 5507.
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3.6 - Dead bus synchronization

The principle is to synchronize the
generators while in standstill and then start
them simultaneously. The system should
ensure a limited reactive power sharing
between the generators. The authorization
to switch to the regulation mode may be
given either automatically or via an external
command.

Note: the power plant manager must
ensure that all the dead bus synchronized
gensets correctly started and we are not
responsible of huge reactive power
absorption by agensetwhich start sequence
failed during the dead bus synchronization
(DBS) sequence.

3.6.1 - DBS Automatic management

In this case, the D510C manages the pre-
excitation and the switching to the voltage
regulation mode without any external
command. To do so, the “Start on
Threshold » functionis used as given below.

eshold

% initial PWM

Activation threshold (V)

-3

Note: it is mandatory to have the same
activation  threshold on the whole
synchronized generators. As regards the
initial PWMs, they can be set according to
the excitation type, e.g 5% for generator
with PMG excitation and 15% for those with
AREP excitation.

Step 1: each D510C pre-excites the
alternator to which it is connected following
the initial PWM. Each generator will have its

voltage gradually increased according to
the genset speed.

Step 2: when the activation threshold is
reached (e.g 200V), all the D510C will
switch to voltage regulation. The voltage will
gradually reach the final reference value
following a slope depending on the selected
Soft Start value.

Note: here also, it is mandatory to have the
same « Soft Start » on allthe D510C used in
the application.

Start
WV Softstat: 7
During 5,DA Second(s)
Soft-start reset delay 20.0]

3.6.2 - DBS management via external
command

Here, an external command such as a digital
input or CANBUS flags is used. The pre-
excitation of each generator is done with a
constant value (not necessary to have the
same excitation reference when different
generators sizes are used) and when the
conditions are respected, a command is
sentto ensure the switching to the regulation
mode. The approach involving the CANBUS
is presented below.

Step 1: the genset controller sends the
command to the D510C to enable the
Manual mode regulation (parameter 5.49)
with a constant reference (parameter 5.33).
During this phase, reactive power sharing
may occur, but it can be minimized thanks to
appropriate definition of the excitation
current references on each generator.
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Step 2: when the genset reach the
appropriate speed, a new command is sent
to the D510C to switch to the voltage
regulation mode (parameter 5.30=1). The
voltage, as in the previous automatic
management, will gradually reach the final
reference voltage with limited reactive
power sharing between the generators.

Note: more details on the CANBUS
communication are accessible on the
manual ref 4971.
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4 - CONNECTION DIAGRAMS

Digital AVR D510 C

Terminal block with fuses

Auxiliary
MAIN FIELD windings
= =
EXCITER < g
=
Armature
o
d P
Exciter field Rotating rectifiers
[~ 3
B3 |3 |
blue or black (LSA 50.2) o2 @ I
white or red (LSA 50.2) |l
|l
5 6 9fol1]12] 3|21 sll7 |noTE
e 10 F1 : : 6 leads alternator - marking T1 to T6
Q 1 —] T104 --> T4
8 21 == Il
w0 X1 @I‘ |l
B0 721112
Slo = [l OPTIONAL
8 _ =l i
o E- 6 | TI04 on phase U is required for
| droop compensation,
F3 . I PF and KVAR functions
— |+ Supply:
Bat =3[+ 1Vto |l T1—~——$
———————§
D 510C el - 30vDC [ 21 Rt
| N9
@ Leaflet n° 4243 o H L1 MAINS .
£ 32 R | white ==
= L2 L2 [ToFuse |
3 v —>TI-T2-T3: black
2 2 | —>N: blue
5 v
a 3 | |
£ [HusB Temp sensors CT w i
[[] | \81\3481\848184 I |
PT100 8 | DESENERGIZING
or CTP | L~ = | " .
- T - - —— " Auxiliary windings
FUSES: -
Warning: the secondary of the BRI PR SR D510C open E 01
MI6SA25V10/50 or equivalent E01
CT must not be connected to the
d 250VAC/10A X1| <
ground. F3 : Ref. Mersen : A217028Q - 70| =
GDL1 or equivalent
250VAC/A CONTACTS NOT SUPPLIED BY LS
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5 - DIMENSIONS AND MOUNTING

5.1 - Top view

175 mm 12.5 mm

|
|
!
a

: pie) - K ]
: TN POU: i) OO (f v

115 mm

™~/

.

The mounting is done via 4xM5 type screws and the nominal torque must be 2.5 N.m.

5.2 - Side view
A \“'1 _,.-“’1, :' jL ,
58 mm 7 — ? ik !ﬁj
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6 - FAULT FLOW CHARTS

Absence of voltage

v

Check the power supply is present

on the AVR

Green "POWER ON" LED active

* Yes

No

Check the regulation mode

Check the wiring and the
supply voltage between
12 and 30 Volts

7%

+ Yes | No v

Check whether the measured
voltage < 7% of UN

Start voltage regulation

h 4

+27%

Check the polarity of the exciter field

* Fault

Modify the wiring,
then reboot the

Check the exciter field connections

+ Fault

machine if Modify the exciter field wiring or
necessary replace it if faulty
\ 4 Fault
Check the diode bridge ——P» Replace the diode bridge if faulty

OK

v

Replace the AVR

v

Generator and control runn

ing [ ———
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Voltage too high/Red LED activated

VOLT

v

Check the value of the AVR
Internal or external reference
connected to the analogue
input

V_oK

Fault

\ 4

Fault Measure the electrical
continuity of voltage Correct the value of the external
sensing UV W analogue input if necessary or
the AVR internal reference
V¥ oK
Fault Measure the voltage sensing
(U, Vand W)
Fault
- * OK au
OK
Modify the wiring Replace the AVR —
——— P Generator and control running [@——
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Voltage too low/Red LED on VOLT

Readjust the load

Fault

Fault

Replace the
exciter field

7%

i

v

Check the speed of rotation Fault

+ oK
Fault

Monitor the load applied to —

Adjust the
generator speed
of rotation

the alternator

$0K

+OK

Check the exciter field

Check and if necessary
adjust the position of the
U/F activation knee-point

+OK

Check whether the remanent
voltage is < 7% of UN

Replace the
rotating diodes

+ > 7% Fault

Replace the AVR |

L 4 |

>

Generator and control running —

OK

52

LEROY-SOMER’




Electric Power Generation |

Installation and maintenance |

4243 en-2019.02/p

D510C

Digital voltage regulator

Incorrect regulation or Voltage

unstable

v

Check the stability of the

speed

OK

Fault

Modify the D500
configuration
Adjust the PID

Check the D500
configuration
(type of alternator and PID)

OK

Check whether the load

+ Fault

Correct the stability of the
drive system speed

is balanced

Unstable

OK

v Unstable

Stabilise the load

4 + Stable
Check the exciter field * Fault
* OK Replace the exciter field
Check the rotating diodes v Fault

¢0K

Replace the D510C AVR

Generator and control 4

running

Replace the rotating diodes
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Response time too long

v

Does the speed regulator
respond quickly enough?

OK

Adjust the PID parameters
of the controller
in Expert mode

Fault

Adjust the speed stability
of the prime mover

Fault | ) gjust the AVR stability

potentiometer in Easyreg

OK

# Fault

Reduce the value of the
gradual voltage return
(7 s/10 Hz factory setting)

OK

Start generator and

control running
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Considerable drop in voltage, on-load

Check the value of the
CT and the ratio setting

Adjust the quadrature

droop
(factory setting 3%)

OK Fault

Fault

Check the D500
configuration
(LAM, U/F, etc)

Jor

Check the generator
load level

Fault

Decrease the load

Jor

Check the quadrature
droop parameter settings

OK

Fault

Check the wiring of the
voltage reference U/V/W

_>‘ Modify the wiring

oK
\ 4

Check the position and
location of the CT on
phase U

OK

Modify PID parameters
of the D510C

I

Start generator and

>

control running
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KVAR phase imbalance or
Incorrect PF regulation

Not enabled

v

Enable KVAR or PF
regulation (yellow LED on)

4_

Check that KVAR or PF
mode has been enabled
(yellow LED on)

Fault

*Enabled

OK

Check whether quadrature
droop has been enabled

Fault

Quadrature droop
disabled

Jor

Fault

Check the no-load voltages
are matched before
connecting

Match the voltages

lOK

Fault

Check the wiring of the
voltage sensing U/V/W

Modify the wiring

¢0K

Check the position of the
CT on phase U (P1 at
source end) and the
output connections (S1-S2)

Fault

Modify the wiring

’_

¢0K

Replace the D510C AVR

v

>

Start generator and
control running

56

LEROY-SOMER’



Electric Power Generation

Installation and maintenance |

4243 en-2019.02/p

D510C

Digital voltage regulator

PF or KVAR range incorrect

Fault

v

Enable KVAR or PF
— regulation (yellow LED on)

E——

Check that KVAR or PF
mode has been enabled

Fault Check the selection mode Enable th i d
e (internal or external)  —p» nable the setling mode
Fault
OK OK
Replace the AVR
OK Check and modification of
the setting range and limits
OK

OK

Start generator and
control running

T

Fault
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Voltage matching impossible

'

Check that there is a mains Fault
voltage on terminals L1 ¢

and L2 of the D510C

Check the wiring of the
OK mains voltage on
terminals L1, L2

Check that U = U mod
Check and modify, if | Fault ok e mode
he wiri ¢ has been enabled OK
necessary, _t e_wmng 0 4— (vellow LED on) Fault
the digital input
DI1 DI2 i
OK i
> Replace the AVR Modify the wiring
OK

Start generator and
'S control running <]
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LED status

Green "POWER

ON" LED active - Board supplied with power

*Hz RedLED [ P Speed drop

on

?/ ¢ Volt Red Problem of overvoltage

LED on g or undervoltage

? / ¢ Exc Red Problem of over-excitation

LED on —P or under excitation

Manuyellow i Manual mode enabled

LED on

Regulation of the power

PF/KVAR > factor or reactive

Yellow LED on power enabled

Manu Yellow - p Alternator/mains

LED on voltage matching

Blue USB

LED on P EasyReg software/

D510C communication
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7 - SPARE PARTS
7.1 - Designation

Description Code

First installation kit 4814176
Replacement kit 4818634
Adaptation kit +10V 5090072

7.2 - Technical support service

Our technical support service will be
pleased to provide any additional
information you may require.

For all spare parts orders or technical
support requests, send your request to
service.epg@leroy-somer.com or your
closest contact, whom you will find at
www.lrsm.co/support indicating the type
and the code number of the AVR.

To ensure that our products operate correctly
and safely, we recommend the use of
original manufacturer spare parts.

In the event of failure to comply with this
advice, the manufacturer cannot be held
responsible for any damage.
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Disposal and recycling instructions

We are committed to limiting the
environmental impact of our activity. We
continuously  monitor our production
processes, material sourcing and product
design to improve recyclability and minimise
our environmental footprint.

These instructions are for information
purposes only. It is the user’s responsibility
to comply with local legislation regarding
product disposal and recycling.

Recyclable materials

Our alternators are mainly constructed from
iron, steel and copper materials, which can
be reclaimed for recycling purposes.

These materials can be reclaimed through a
combination of manual dismantling,
mechanical separation and melting
processes. Our technical support depart-
ment can provide detailed directions on how
to dismantle products on request.

Waste & hazardous materials

The following components and materials
require special treatment and must be
separated from the alternator before the
recycling process:

- electronic materials found in the terminal
box, including the automatic voltage
regulator (198), current transformers (176),
interference suppression module (199) and
other semi-conductors.

- diode bridge (343) and surge suppressor
(347), found on the alternator rotor.

- major plastic components, such as the
terminal box structure on some products.
These components are usually marked with
information concerning the type of plastic.

All materials listed above need special
treatment to separate waste from
reclaimable materials and should be
entrusted to specialist recycling companies.

The oil and grease from the lubrication
system should be treated as hazardous
waste and must be treated in accordance
with local legislation.
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Service & Support

Our worldwide service network of over 80 facilities is at your service.

This local presence is our guarantee for fast and efficient repair, support and
maintenance services.

Trust your alternator maintenance and support to electric power generation experts.
Ourfield personnel are 100% qualified and fully trained to operate in all environments
and on all machine types.

We have a deep understanding of alternator operation, providing the best value
service to optimise your cost of ownership.

Where we can help:

Design

*Consulting & specification
*Maintenance
contracts

Life Extension

*Reconditioning Start-up

*System upgrade *Commissioning

*Training

Jo 4

Optimisation
*Monitoring Operation

=System audit «Genuine spare parts
*Repair services

Contact us:

Americas: +1 (507) 625 4011

Europe & Rest of the world: +33 238 609 908
Asia Pacific: +65 6250 8488

China: +86 591 88373036

India: +91 806 726 4867

Middle East: +971 4 5687431 Scan the code or go to:

4 service.epg@leroy-somer.com www.Irsm.co/support
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www.leroy-somer.com/epg

Linkedin.com/company/Leroy-Somer
Twitter.com/Leroy_Somer_en

Facebook.com/LeroySomer.Nidec.en m u “ E
YouTube.com/LeroySomerOfficiel
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