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This manual concerns the alternator AVR which you have just purchased.

We wish to draw your attention to the contents of this maintenance manual. By following
certain important points during installation, use and servicing of your alternator, you can
look forward to many years of trouble-free operation.

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.

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

The various interventions described in
this manual are accompanied by
recommendations or symbols to alert the
user to potential risks of accidents. It is vital
that you understand and take notice of the
various warning symbols used.

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

(WARNING )

Warning symbol foran 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.

Note: LEROY-SOMER reserves the right
to modify the characteristics of its products
at any time in order to incorporate the
latest technological developments. The
information contained in this document may
therefore be changed without notice.
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All servicing or repair operations performed on the AVR should be undertaken by
personnel trained in the commissioning, servicing and maintenance of electrical and
mechanical components.

Copyright 2009 : MOTEURS LEROY-SOMER

This document is the property of:

LEROY-SOMER.

It 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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1-PRESENTATION

1.1-Operation

A schematic diagram of the D510 appears below.
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Terminals Signals Scheme
X1 Powersupply | T
X2 - Auxiliary winding input Xt ],
Z1 - PMG input o %S
. B
Z2 - SHUNT input Up o
180V b1
Z1 LA
— 22 4p #
b2 D510
L1 Mains voltage measurement
L2
U Alternator voltage measurement
\% For single-phase: use V and W
W
IU = (s1, s2) Alternator current measurement
IV = (s1, s2)
IW = (51, 82) 1A or 5A | +pV
Al1 Analog inputs: | yrtttiiiiisssssiiioccccsssiiooooosssnnoooooooon ]
Al2 External setting ! POT 5000 |
Al or AI2; 0 |, S:20MANNScE0
] fc_ 0-10v_ 210kQ !
+10v_ 10kQ
DI1 Digital inputs:
DI2 U=U and PF/kVAR regulation
B+ DC power supply
B-
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Terminals Signals Scheme
F+ Field excitation: 6 A
F- upto 15A/10 s ! :
CTP Temperature sensor
PT100_1
PT100_2
PT100-3
CAN_H
CAN_L CAN BUS !
B H_‘_ pP e
L CAN
Transceiverf .-«
USB_D+ USB 2.0 communication port
USB_D- +5V: :
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).

A 10A fast fuses externally mounted
the D 510C must be used in the three
cases.

« 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 temporised 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 alternator is running in parallel operation
or at PF or KVAR regulation or stator current

limitation.

 The possible configurations are:
-1CTonphaseU
-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
1PTC or3PT100s.

» Communication:

- USB port: This is used to connect the AVR
to a computer and creates the link between
the EasyReg software and the D510.

- CAN port: This is used to connect the AVR
toabus CANinterpreterinordertoexchange
parameters with the D510.

The CAN link is only available in the
CAN version identified by the letter C
(eg: D510-C).

« 1/0: This part is used to:

- Enter settings

- Send information from the D510

- Receive information from the alternator

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

% 7
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1.2 -Characteristics

The different functions of the D510 are:

- Inductive PF. [0; /2] means that the
current is lagging behind the voltage. The

- Voltage regulation

- Regulation of the power factor (PF)
- Regulation of the reactive power

- Manual regulation (lexc)

« Voltage regulation: The D510 regulates
the alternator output voltage. Regulation is
applied to the mean value or the true rms
value (TRMS).

* Regulation of the power factor: The
D510 regulates the power factor. This is
the ratio between the active power
(P =~3*U*I*cos ¢) and the apparent power
(S =V3*U*).

(5}
Q)

@ KW ()

load is inductive
transformer, etc).

(induction

motor,

- Capacitive PF. [1/2; ] means that the
current is leading the voltage. The load is
capacitive (fluorescent lighting, etc).

* Regulation of the reactive power:
The D510 regulates the reactive power
(Q =V3*U*I*sin @) at a fixed value.

* Manual

regulation: The D510 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 530 V -
Mains voltage ratio 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 -
LEROY
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Name Minimum value Maximum value Adjustable
LAM knee-point 37 Hz* 100 Hz* Yes*
0, 0,
Adjustable LAM VoIta;g r/oegrence VoIta;(()eorﬁfg:ence Yes
Variable U/F 1.0 3.0 Yes
Voltage reference setpoint 0V 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*
Profit 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 -
PT100 temperature threshold 50°C 200°C -
PTC input 0% 100% -

1.3.3 - Environments
Storage temperature : -55°C +85°C

Functioning temperature : -40°C +65°C

%
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2 - HUMAN-MACHINE INTERFACE
The D510 human-machine interface
consists of 3 elements:

- The USB link

-The I/O

-The LEDs

2.1 - Communication

USB link
The EasyReg software and the D510
communicate via a USB cable (Universal

Serial Bus).

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.

|

«10V A AL2 l!i"\." Al !"\'

AR

Di1 Di2 OVDOIALIALS LA
0oz

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,

-+ 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.

2.3 - Digital /0
E/S | Type Characteristics
DI . Te
DI; Pull up input tc?(?\(/a connected

Max current: 60mA
DO+ | Opened collector Voltage: 0 - 24V

A, 30Vdc/250V A
DO> | Dry contact ?on’ ?gsigg/r)so c

AL4 Max current: 60mA
AL Opened collector Voltage: 0 - 24V

2.4-LEDs

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

Name Colour Meaning
Power ON Green The bo?rd is supplied
with power
| Hz Red Speed drop

Problem of overvoltage or|

1/ Volt Red undervoltage

Problem of overexcitation

111 Exc. Red or underexcitation

Problem on the exciter
field diode bridge

—F Faut| Red

Manu Yellow Manual mode enabled

Regulation of the power
PF /KVAR | Yellow | factor or reactive power
enabled

Alternator voltage =

u=u Yellow Mains voltage

USB Blue AVR connected to a PC

10
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2.5 - Wiring scheme
AVR connections:

|."ooooT1 |

1- Power:

[t1rrrreee]

-AREP : Yellow wire on X2 - red wire on Z1 - green wire on X1 - black wire on Z2

-PMG: X2, X1and 22
-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

- Alternator voltage: - single-phase: V and W

- three-phase: U, Vand W

5- Current transformer(s):

- Placing in parallel and measurement: CT on U

- Measurements: CTson V. and W

6- Temperature sensor:
- PTC: see mounting above
- PT100: see mounting above

7- USB port
8- Digital I/0

%
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3 -SETTING THE FUNCTION
PARAMETERS

EasyReg is a Leroy Somer Software which

allows to :

- Easily configure the digital regulator D510

- 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
ison.

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.
Fle (23 Parameters.
EasyReg®
Configuration Software for D 500 AVR series
©'D510C CONNECTED Standud mods
LEROY
12 SOMER
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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)

File | Edit Parameters ?

19 New configuration Chrl+N

Mew customised configuration
]3 asfromafile  Ctrl+0

=
= M tri+ asFrB}SaDSDO
a Dave as krl+Shift+5

v

e Print Ctri+p

If the AVR is not connected or has never been configured, it is impossible to «Open from a
D510».

PROPERTIES
The user can choose to lock the regulator to avoid the configuration modification. In that case,
the configuration name and a lock code must be entered.

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.

File Edit Parameters | ?

u Language  * (I B French
English

Genetator setting | outpL

Lewvel b

Generatol
[eneratar maodel:

== Cerman

ELEROY,; 13
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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 forusers who possess the skills to make certain more complex adjustments
or to use the AVR in a wider range of operating conditions.

@ Language »

| Level N . Standard |
- Expert

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

Software: EasyReg.exe
Revision: 2.20

Developed by: Leroy Somer
D500 Software Version:

PC code: 100424PBPBO1ECCPS17L
www leroy-somer.com 0K [225)

Click on« Copy code » and email the PC code to: SupportTechniqueSillac.IALS@Emerson.com

The access code will be sent you back.
Incorrect settings can harm the AVR and the alternator and can cause serious
damage (tousers, loads). Selectthe duty type and the class according to your specification.

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
«Savey.

LEROY
14 SORMOER
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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-->D510
D510 -->PC

- click « PC —=> D510 ».
Wait for loading to complete.

File Edit Parameters ?

DS00->PC  Ctrl+F10
Gener | Monitors I
Pg i\gDSOU Fi0
Gel ;
Generator model: - |

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

By default, the software is in standard mode.
TheAVRis 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 D510 via the «Edit» menu
then «PC => D510» 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.

i EasyReg)

H=E)

Fichier  Edtion  Poramétres 7

Confiouration Afernateur |1

BAITERIE
¥y

Altarnateur Schéma de ciblage
Type dtemateur: K|
=]
o R ROUE POLAIRE
F r
r r INDUIT
=i
= r

STATOR

I

Etape 1

D500 CONNECTE Mods standard

ELEROY,; 15
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¢ Alternator

— In the dropdown lists or boxes, select:

File: Edit Parameters ?

Generator seting IReguIaﬁon model Fautts and digital autput 1 ) The type Of alternator
Generator 2. The length
Generator model: I: . ) )
3. The type of field excitation
Field excitation system: 1| PG | ARERTT| SHUNT 4. The frequency
Freaieney nominsg——J— 0= = o= 4] 5. The number of stator outputs

Murniber, of stator outputs: |_
Stator connection diagran: IZ 7 4—@

7. The voltage sensing
Wolage sensing: ¥ | Single phase = Three phases (single or three-phase)
- 7]

6. The stator connections

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 it is also possible to select
the Service, the temperature rise class and the alternator power.

NB: 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.
s [-[oXx]|
g | [ ]

Generator
Generalormodet  [LSA 442 B

Length: (5H <]
MAINFIELD STATOR
Field excitation system: [~ 1/ ¥ AREPI™

r nie [ Intn | tnte
Frequency nominat P osHz sesTuRE
Stator ulputs: P 12vies™
Stator connection disgram: [CONNECTION.0_+] 2 [p—— L N

M
Vokage W Singe [ Thiee
S phae  phovet

Options
T~ Temperature sensing
1 r

BUS (ody feePF. kAR mede)

frery
lraev

I Cutert arslomes) CT)
cic r

r
 —
I Genarator votage anslome: (P.1.)
3 3
1™ Bus vokage iansformer

— —

Step 1

©'D510C CONNECTED LSA 442,112, AREP, 50 Hz, 400 V

Standerd mode

The alternator configuration is recalled at the screen left bottom

LEROY
16 ESORMOER
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e Options
Options

¥ FIC = Fiio0

[~ Temperature sensing .

To obtain the following options, tick the
boxes:

1. Temperature sensors, select either
1PTCor3PT100s.

2. Current transformers (CTs), select the

[ Current transforme(s) (C.T.)

= IN Sensing
I~ | IN¢2 Sensing

/00 T i Sensing

Humber: & 1 3

B atic:

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,

™ Generator voltage transformer [P.T.)

unbalenced current.

Frimary L [+):

Secondary U 4]

3. Alternator voltage transformer, enter
Primany L [4]: Secondany U [4]: . :
e et the voltage values at the primary and at the
secondary if a transformer is connected..
T Bus vokoge tansfomer 7] 4. Bus voltage transformer, enter the

voltage values at the primary and at the
secondary if a transformer is connected.

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

parameters selected.

EasyReg,

[- o)X

Fie Edr Parameters ?

Generstor setng | [ (e

Generator

Genegormodet (LS4 422

Lengthc M7 -
Field exchation system [~
Frequency nominal

Stator outputs:

Statoe connection diagram: [CONNECTION:© | 2

v AREPT™
M SHz
¥ 12wresl™

Voltage sensng I~ Single ¥ Theee
phase phates
Service/Class
Service T'C/Class T'K Power (KVA}
[H7125% = [2 =
Options
¥ Tempersture sensing
I~ pIC v PT100
IV Current tansforme(s) (C.T.)
Number 1 G 3 M INSersing
I~ IN/2 Sensing

Ratio: [ B9 N4 Seniing

[V Genesator vohage bansfomes (P.T.)

PimayU V) [ 1500 Seconday UV [ 1]

¥ Bus vokage translommer

MAINFIELD

STATOR

I

L DUS (o toc PF. kVAR mode)
\ 000

g"\) | OR 3 PHASE TRANSF ORMER
~Jaov

|

DATTERY
12v2ev

o

Pimay U (V) [~2.000]  Secondary U (v}
Step 1

ji'D510C CONNECTED LSA 42.2 , M7, AREP, 50 Hz, 1500 V

Expert mode

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.

ELEROY,; 17
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3.3.3.2 - Regulation mode
After entering the «Alternator Configuration» part settings, fill in the «Regulation Mode» part.

EasyReg [ [=1]e]
Fe :

Regulation funct

< Voltage - PF < kVAR < lexc.

Step 2
Select the
regulation function

D500 NOT CONNECTED  LSA46.2 , M3, AREP, 50 Hz, 230 V. Standard mods.

4 types of regulation are offered:
- Voltage

- Power factor (P.F.)

- Reactive power (kVAR)

- Manual (I exc)

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
18 SORMOER
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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
EasyReg [BA[EES
Fo  E  Paametes 7
S aings ]
Regulation function _
© Voltage cIPE < kVAR <l exc.
Volage regustn | 114 |
Setting uv)
Votage seting Vol VOLTAGE CURVE
r
r dE o
i T -
g
[EEaE]
o 2 =H
0% %% 50% T5% 100% PKW)
u
Optiont) ™) REACTIVE DROOP CURVE
d Clvse 23]
=
=l o
o =
r 230
@ Average regulation " True RMS regulation
Step 3 Ne> 0% 25% 50% 75% 100% Q(KVAT)
R0 NOT CONNF TR LSA 462 -5 AREP. 50 7300 e

A1.1 - Settings

Voltaﬁregdalion | |

39“\'!:199 seing Volts
1. The displayed value comes from
|2 Easyreg® database. It can be adjusted in
o e s 010/ okt L1010 the range + 10% maximum.
™ Digital
RET S - Expert Mode: The adjustment range can be
I™ Reaclive doop = extended to + 30%

ELEROY,; 19
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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.

W Remote adustment

Range

I Reactive droop
compensation:

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

percentage.

I~ 420mA

[~ Por.

I 010V cninput | Al
v sy
I~ Digtal

(-]
i

420

Nominal value adjustabie ot $5%
Precision adustment can set the voltage
setting from 380V to 420V

380

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

Fis Ede Parameters ?
Generator settng Regulation mode |'uswmws|nnm|
Regulation function
“ Voltage c PF ~ kVAR -l exc.
Votage regduice | |
Sefting uv)
Vehage setirg @ Vois VOLTAGE CURVE
I 420ma
I~ PoT 104
M Remcte sdstmert [~ 010V oninpt ¥ 5 m o
v g raz hoos
r 3% 39
Range mmnngq’::“*
setting from 396V 10 404V
¥ Reactive dioop E
0% 25% 50% 75% 100% PkW)
i Ui
Option(s) V) REACTIVE DROOP CURVE
I~ Votageine docp |~ -]
r« ’_-I-‘nl‘é"l 1%
from 386V 3 J52V
r -t of GMAX
r r - -
r 100 Rm
3% ER—..”
384
@ Aveesgs egulston " Trus RMS regulston
Step 3 Nt ] | 0% 2% 50% 75% 100% Q(KVAY)
ji D510C CONNECTED LSA 43.2 , L65, PMG, 50 Hz, 400 V Expent mode
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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%.

Fie Ede Parameters ?

Generator seing Regulation mode |fmmd¢uo\m| Wectors |
Regulation function

“ Voltage EIRE - kVAR - | exc.

Valtage rogubston | Underspsed setting|

Setting

Vohags semng Vos

™ 42004
™ PoOT.
W Remcte sdustment [~ 010/ onipu | A1 uv)
I~ sV a2
™ Digtal VOLTAGE CURVE
Rarge X -|

I~ Reactive docp -I _'_-__‘_—__'___,__—————a'"‘
compenzation 04 412

Option(s)

Vot 9 7]
™ 420ma
I~ POT.
I~ ooy
I~ s0v

onret r': 0% 25% 50% 75% 100% S(kVA)

© Aversgerepdaton  * Trus RMS regudaton

Step 3

i D510C CONNECTED LSA 43.2 , L5, PMG, 50 Hz, 300 V Expest mode

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

The LINE DROOP COMPENSATION cannot be activated when the REACTIVE DROOP COMPENSATION function is already

0‘ activated. desactivate the REACTIVE DROOP COMPENSATION function to activate the LINE DROOP COMPENSATION

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 splitinto three parts:
- Starting

- Underspeed

- Engine

A2.1 - Starting

Start
Factory setting: disabled

Diuring I 1.0 Second(s)

To adjust Soft-start, check the box and select the duration between 0.1 sand 120 s (1 step=0.1s).
Clicking on the question mark give help information on this function.

Fasyhee BEES

Fle  Edt  Parameters 7

Reguiton mors | Softstart function:
Generator setting ) Fauts and digtal wmmsl Mernitors The softatart unction gradusly raise

Regulation function the vatiage during the engine starting

indepencenily of the freouency. THS votage
“ i« wvalue is always limited by the UF law (gl
Voltage P b L I'exc.

In seconds from 015 to1 2005

Woltage regulation  Underspeed setting I Example with soft-start at 305

Sl UNDERSPEED CURVE

v Softsta: 7

During 1.0 Secondls)

Underspeed
Knee 280 Hz 7
Slpe  [10 x| UF
Engine aid
I~ LAM 0|z ?

I~ Soft vakage recovery 00 sfoHz 7

Upload settings to the
controller card

1500 NOT CONNECTED LSA 46.2 , M3, AREP, 50 Hz, 200 V Standard mode.

LERQY ©
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A2.2 - Underspeed
Underspeed

Factory setting: 48 Hz for 50 Hz
K | o= 58 Hz for 60 Hz
Skpe 10 <] UF

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.

Fie  Edt  Parameters 7

Generstor setng Resuiaton ot | Fauts ana agtel otputs | 11
Regulation function

¢ Voltage £ AR <l exc.

s —T——

v e
Start f PICAL UNDERSPEED CURVE

@ sotsmt 7

e [}
Dusing 70 Secondt) _

Underspeed / -
fee [0 W 7

Sope  [10 <] UF

Engine aid

I LA [ix 2 |w

I Soltvoageecovey [ a1tz 7

Upload settings to the

controller card L T Y T T O T I O T T

[0 NAT CONNECTED  1SA 465 W3, ARFD. 0 17, 280 U ot et

Fle  Edt  Parameters 7

Genersto seting et o | Fauts n gl caputs | wordors |
Regulation function

 Voltage Rk - kVAR < lexc.
Vohags eguiaion Underspeed seting |
Start TYPICAL UNDERSPEED CURVE
¥ Sotst 7
During 1.0 Secondis)
Underspeed 00
Knee @0 W 7
Sepe [ UF
Engine aid) o
I~ LAMfS x 7 200

I~ sonullsfovey [ 07 astokz 2

Upload the setting: / i H
1o the generator Lo T R R O T ) [

dDS10CCONE Y “ED LA 42, L6s,PMG, 50z, w0V Expertmode
@’LEROYR 23
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A2.3 - Motor help

Engine aid

1. Ifthe LAM function is required, tick the box
and select its value between 0% and 30%

"o o 2 (1 step = 1%).
I Sat e omey [ ot 2 Recommended setting: LAM 9% - U/F 1.7%

A= —

Generstor sty 7 o [ Pt sttt oututs | -
Regulation function

© Voltage €

i ]

v

Start

[ Sohaiat 7

Duing [0 Seconds) o8]+ Tine

Underspeed

e
siwe 10 <] UF o

Engine aid

® Lan [@x 2?2 |m

oft voliage recover 77 snoHz o
™ Sotvategerecovey [ 77 iz 2 B

Upload s
cont

ings to the
er card 2 = = To w0 Tl

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

EasyRog
e o e

- [B]x]

= P

Re:

oltage o |w

i |

[
Start

" soat 7

Duing 70 Secerdt)

200

Underspeed

koo [ W3 2

sepe  [10 <] UF 160 LAM:20%

Engine aid

" LaM 2z 2

I Soltvolagerocovey [ 01 s/itHz 7

Upload settings to the
controller card FE R T T T T T T TR T 0]

Save (see section 3, «Save» part).

Load the configuration in the regulator : To configure another function, click the

I Next» button and go to the corresponding
- By clicking on the button . «INext» bu
- Or by using the key F10 | 1egenaatr page In this manual.

- Or PC—D500 in « Edition » menu Step 4
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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
DIMDI2 OV

,,,,, u=u FF

- &~ DIz

U-UPF

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

B2 - Settings

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

Setting

Power factor ¢ .

I Remote contral

P —
-

I

1. Select the power factor value.
The value depend on the alternator type.
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FasyReg

Fle  Edt  Paameters 7

Genarstor sefting  Reguiation mode Ifmuuauuumd msl
Requlation function

< Voltage

Vdmleguml Undesspeed setting Pmlmugldionl

- kVAR |l exc.

Digital inputs
__biprzov

u=u PF c & DI2

Setting
Power factor 080 LG i

Leading Generator

Lagging Generator
CAPACITIVE

INDUCTIVE
0.80

I™ Remote adustment

I

Upload the setting
to the generator

i 'D510C CONNECTED LSA 43.2 , LG5, PMG, 50 Hz, 400 V Expert mode

. 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.

B lmwer limit 0.78 |G =

; Please verify the
/3 & Qmax value of
i 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

File Edit Parameters ?

Generator sefting Regulation mode lh\lsmﬂ”dml Munlovsl
Regulation function

~ Voltage ¢ PF - kVAR <l exc.

Votags eguision| Underspeed seiting Powet factor tegulation |

Digital inputs
__biorov

U=U FF
“ “ on

U=u\ f PF (ol ~ D2

Leading Generator 094 Lagging Generator
CAPACITIVE y INDUCTIVE

0.79

I~ 420mA
v POT
™ Remote adustment [~ .10y oninput vV oan

[~ 10V a2
r

PF hight limit

PF lower limit

Upload the setting
to the generator

i'D510C CONNECTED LSA 43.2 , LG5, PMG, 50 Hz, 400 V Expert mode

. Remote adjustment operation area

. Database Authorized area
|:| Database not recommended area

. Forbidden area

Save (see section 3, «Save» section). L friﬁ‘;'?gfatgi
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

Digital inputs
DIDIZ OV
..... U=U KvAR
i« ooon
lﬁ DIz
U=U PF

Check the digital input on which the voltage match circuit has been placed in order to enable it.
The second digital input is reserved for enabling reactive power regulation mode.

C2 - Settings

Settings

var amax
I~

I~ FRemete contiol F -
i -
r
7 |
| |

1. Select the value of the reactive power according to the load. This value depends on the
alternator type.

LEROY®
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Itis possible to set a fix value or use a remote adjustment in a predefined range.

File Edt  Parameters 7

Generstor setting Wmlrmn“um|msl N
Regulation function
- Voltage - PF “~ kVAR c | exc.
Votage reguiaion| Undesspeed seting KVAR tegulaion |
Digital inputs

Leading Generator Lagging Generator
CAPACITIVE INDUCTIVE

9
AT
A

Upload the setting
to the generator

o 'D510C CONNECTED LSA 43.2 , LG5, PMG, 50 Hz, 300 V Expeit mode

. Database Authorized area |:| Database not recommended area . Forbidden area

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

Setting

KVAR
= 4-20m4
J= | pOT

I™ Remote adustment [~ (10 o 1 AL
= I=lalz

KVAR hight limit

KAR [ower limit B0% LG

Please verify the
! Qmax value of
/5 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 (3 Peramaters ?

Generator seting Regulation mode |memmw| Monors|
Regulation function

< Voltage Ik “ kVAR | exc.

Vokage tegulation| Underspeed setling KVAR regulaton |

Digital inputs
__biprzov

..... U=U KVAR
& Con

U=u\ §WAR C @ D12

Setting

Leading Generator
Vi

Lagging Generator
CAPACITIVE VE

INDUCTY

E— T

[~ 420mA
I~ por
[V Remote sdustmest [~ 010V oninput |
WV s a2
-

KVAR hight limit ~ [21%L0___~]
KVAR lawer imit RO - |

Upload the setting
to the generator

510C CONNECTED LSA 43.2 , LG5, PMG, 50 Mz, 400 V Expert mode

. 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 e

button the controller card |
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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

Setting

Enable manual M anual ref
WV FC mode [ooa =

Enter the desired excitation current value between 0.0 A and 10.0 A (1 step = 0.1 A). Manual
mode is enabled by clicking the corresponding button.

D2 - External control

External comand

I 4-20mé
= [ POT.
N o1V on input I an
a0 raz Kl
r
vV Extemnal
e DI1DI2 OV
Manual mode
~ DN
Manual 4—.
Mode b2

1. To set the excitation current 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.

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 cirrent measurement before the switching.

File Ede Parameters. ?

Germestor satting Regustion mode |rmn¢uuwu| Montors |
Regulation function

- Voltage »FF - kVAR
Vohage reguistion] Underspeed seting. Manual mode |

Manual mode ENABLE [

Generator votage lexc

Setting

o oo —

Fobower mode 7
@ Disable Upload the setting| .
 Enable to the generator (]

External comand

™ 420w

I~ por
R Remote adytment F'I?:M o o

v L
r
W Exonat
st DIDI2 OV
‘Marusl mode
Manu; £
Modo C oR
i D510C CONNECTED LSA 43,2 , L85, PMG, 56 Hz, 400 V Expet mode

Save (see section 3, «Save» part).

Load the settings into the AVR by clicking the button :

Upload settings to!
the controller cardi
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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

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

File Ede Parameters ?

Generstor seting | Reguistion mode Fauts and digtal outpets | Mortors |

Faults affectation Information mode destination

AL1 AL2 DO1 DOD2

Man K J > c c

il o1 DO2

Not used ~ ®

Loss of voltags sensing c ¢ ~ c
u=u - -

Short crout fauk c c c c
PF/KVAR c ~

Under excitation o g g g
Marval mode c C

Over excitation on level Y 9 Y U

Over excitation on curve c c c c

Over volage 3 (9 g g
Over tempasature PTC (g g g iy
Fault options
Overtempesatire PT1000 € & € C LevelPTI001 [ 60T
OvertemperatrePTI002 ¢ € € € [ e
OvertempaeaePTI003 ¢ € € [
Unbdlance staborcument © € C © E
Stator overcuttent g (9 (g g [:
i D510C CONNECTED LSA 43.2 , L3, AREP, 50 Hz, 400 V Stardad mode

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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Faults options

Itis 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.

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

Information mode destination
The digital outputs DO1 and DO2 are assigned to « U =U », « PF /kVAR » and « manual mode »

in priority.

The Expert mode offers other functions

Fie Ea Parammters ?

Generstor seting| Reguistion mode Fauts and digtal cutpats | Monors |

Faults affectation Information mode destination Enable/disable of faults
AL1 AL2 DOV DO2 £
Main fauk y ¥ ¥ ¥ e
bo1  oo2 Loss of vokage sensng - -
Not used “~ “~
Loss of vollage seraing y ¥ @ S f e pactected pu pu
U=u » cC P ~
Shoet cicut fauk @ L] » C Over volages protected
PF/KVAR y » Gord Code Funchen € I ¢
y ¥
e Ty Nominal field cument ad A
Marval mode » s
Over ancilation on level » 9 w v Logical Inputfoutput
Start on Threshold 7 Enstie Duatie
r ~ Inversion of OI1 - 15
Over excitation on curve ( I Enble
Irwersion of DI2 ~ s
Over vokage ¥y ¥ ¥ C X ikl PWM Lo ﬁ
. Irwersion of D01 C 5
Activason thieshold (V) | g ?
Over tempecature PTC C c » c Irwersion of D02 c ~
Foult options
Irwermon of ALY ~ “~
Over tempeestre PT1001 C » C L
Irwersion of AL2 c -
Overtompeeabre PTI002 ¢ C 3|
Digtal extennal setrg - C o
Ovectorpeatwe PTI003 C C | e .
Unbalance stator cunent gl g = Em—
= D510C
Statcr overcurment E: (s ( ( [ ] m T m
i D510C CONNECTED LSA 43,2, L65, PG, 56 1z, Mo Vv Expert mode
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* [Expert mode] Start on Threshold
Activate and set this function.

* [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.

* [Expert mode] Nominal excitation current
This value comes from the database but can be changed by the user

 [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 when
passing from one mode to another regulation mode.

3.3.4 - [Expert mode] D510C Options

The regulator D510C offers several functions accessible by clicking on the button
D510C
OPTIONS

* [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 network 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.
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D510 Options

Rotating diode bridge fault Generator current limitation
EnabledDirabled o EncbledDisabled

DIODE Fault = - Current limitation o )

Shutdown lexc (o » Cuarent mitation value [%1n] 1100
Reg.dation gn [ 9

CAN Network configuration

Enabled Disabled

" & CAN sctivalion delap (s}~ [ 0.

' L T i DS101D O
¥ Broadcast parameters ¥ Broadeast J1933 ?
HBroadcast sent parameters ?

Parameles 1 |Glid'rm Tresqueency j Sendng pencd [ms] E
Parametes 2 |Iem IMsatLe j
Parameter 3 |G¢n¢r¢bu wveltage one phase j
Parameler 4 |I_|5d!m j
0K | [ Cancel I

Click on OK to validate the configuration
Click on OK and Upload

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

LERQY ©
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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.

File Edt Parameters ?
Generstor setting | Reguistion mods | Fauts snd digtal outputs Monkov:l
Red M BuaeMax [~ o=
T.0000] 5000
Generator voltage PT100-1
M R r 00 451
= r
Generator frequency PT100-2 800 402
Al e I
Generator 1L PT100-3
S c I &
= = 500 304
r J=
400 206
Bus frequency
_I'_ r
r r 30 157
Generator P lexc
r 1§
Generator G 100 S8
ookvar I
r
Generator S RedMin __ Blue Mn | 1000 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 160 170
lor
r 00 100 Time (5)
_r— Generator 1
e Volage [Varags stabity | Transient
abe Communication Frequency diop . Manual mode .
Ju Reading stop E ﬂ
F Undecfovervotage @) PFAVAR mods ®
: 400.0 V
CT phase comrection O Undee/over exciation . Vokage equalzation
WO =
01e % Indes speed sellings e ®
AT afing diodes faull .
e g
15 15 Filtering © 02s
=
i'D510C CONNECTED LSA 43.2 L3, AREP, 50 Hz, 400 V Standard mode Monor enable _

5] 2]

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 AVRis 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 lé—l .

The setting of Underspeed is also directly accessible. —
The approach is the same for the other regulation modes (PF, kVAR et lexc)

LEROY
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Transient test
Itis possible to configure a transient test in order to evaluate the regulation performances.

FasyRep, L‘D‘f\
Fle Edt  Paameters  ?
Generator seting| Regubaton mode | Fouts and digtl cutputs Manitors |
Red Max Blue Max ~
1000 SO0
1.0000 5000
Generstor votage . PTi0a
230.1v |8 A ) B
r r &
Generator trequency PT100-2 00 402
r _l_
- o 00 38
Generstor 1 PT1003 -
S
| Generator | V r Bus votage r 00 255
0A __ [SEE22s0v I8
00 208
Generstor 1w Bus frequency
oA [N 00Hz I8
r r 0 157
Generatar P lexc
o T o T
Generstor @ - 10 S
ookvar I8
o 10
RedMn  BusMn
S 00 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 160 170
ookva I i =
r Generator
P Communication Votage Votage abity [ Tisnse| Frequency dop @ Mowsmode [ ]
g S — =
hooic B ' o B s O
CT phase conection 0 Undet/oves enchaion @) Vohags equaleaiion
WO
01s 3 Rotatng dodesfot (@) Faul =
il il “ ~
1 5 Filtering © 02¢ —/3 ,“@
3 LSA 43.2 , L65, PG, 50 Hz, 400 V Expest mode

[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 & \] and by flying over the graph

[Expert mode] An auto-scale can be obtained by clicking on the button l .

[Expert mode] Fault reset ‘
Itis possible to clear fault display by clicking on the button ,F;‘,': @

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

Proportional:
Intégrate: Ij]
Derivate:
Gain:
Scale: El

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

PID setting methodology:
Please use Transient Test:

(D Initial conditions:
* Proportionnal = 10
* Integral =1
* Derivative = 1
*Gain=10
*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 @ .

@

moe e TN,
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PID controller
The PID controller is an important system
forthe AVR. Itis used to adjust the static gain
with the proportional part, stability with the
derivative action and speed thanks to the
integral action.

- Proportional action

This action affects the speed.

The smaller the proportional band, the lower
the static error and the shorter the response
time.

Influance da Xp

Xp=5%

Temps s

If Xp (proportional band) is small, there may
be an overrun but if Xp is too large, the static
error is greater.

- Integral action

This action changes overtime and is used to
reduce the static error.

Itis filled in by the «Integral in relation to the
time» mathematical operator.

In an AVR, the integral action is defined
using one of two parameters: Tiintegral time
or Ki integral gain.

N %_[ ,

» Temps

The smaller Tiis, the more quickly the value
of output Y increases. The time Ti is the time
it takes command Y to increase with the
value of input E.

Tafhusncs da T

If Ti is too short, there is a strong possibility
that the reference will be exceeded but if Ti
istoo long, the measurement takes longer to
reach the reference.

%
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- Derivative action

This action amplifies abrupt variations in the
reference. It has the opposite action to the
integral action. This function isfilled in by the
«Derivative in relation to the time»
mathematical operator. In an AVR, the
derivative action is defined using the
derivative time Td.

5 Tempe

The larger Ti is, the greater the value of the
Y output. The time Td is the time it takes
input E to increase by the value of output Y.

Influgnce de Td

Si Td est trop long, une erreur statique
apparait mais si Td est trés court, la ré-
ponse est plus longue et un dépassement
de la consigne se forme.

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

LEROY
SOMER
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4 - CONNECTION DIAGRAMS

Leds

inputs/outputs

Régulateur Numérique D510 / digital AVR D510
Bornier avec porte-fusibles / teminal block with fuses

ROUE POLAIRE Bobs auxiliaires
MAIN FIELD Aux windings
EXCITATRICE / EXCITER =
i*]
k]
) s
Induit / Armature >
3
2
8
°
s
>
—
Ponts tournants
Inducteur Rotating rectifiers =
Exciter field |8 B | x
812 |5 |8
bleu / blue 5 E oD
; d 3|
blanc / white ou noir / or black (LSA 50.2) < % n% zo
ou rouge / or red (LSA 50.2) ==
5 6 9 [10]11] 12
10 F1
o X2 P ——
8 Z1 =
o x> =
o 72 12 S—
8 F2
8 =
(o] E 6
| | F3
— |+
Bat: —|+ Supply:
D 510C - a0V b
Bat- = 30vDC
) 31 L1
Notice / leaflet N° 4243 L1 32 RESEAU / MAINS
L2 1 L2 | si3F/if 3F used
U
2
sondes temp. / v 3
USB temp. sensors T/ CT w
————__ W V U
[T ot
T
PT100 fL-8
or CTP i e bl

250VAC/10A

250VAC/1A

FUSIBLES/ FUSES :
F1, F2: temporisé/slow

F3: temporisé / slow

IM-€L
SM-6L

TM-9L
IM-ZLL

NOTE :

Alternateur 6 fils / 6 leads alternator
marquage / mark : T1 a/to T6
TI 04 --> T4

OPTION - OPTIONAL

TI04: TI/ - /ICT

TI04 on phase U is required for droop
compensation, PF and KVAR fonctions

L
2%

2 i R9

N —

blanc/_L_
white

---->TI-T2-T3: noir/ black
----> N : bleu / blue

DESEXCITATION - DESENERGIZING
Bobs auxiliaires - Auxiliary

windings
9 12
D510 ouvrir E 01
open E 01
X1| <utf!
72| ——

CONTACTS NON FOURNIS PAR LS
CONTACTS NOT SUPPLIED BY LS

%
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5 - 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 —» Replace the diode bridge if faulty

OK

v

Replace the AVR

v

Generator and control runn

ing [ ———

44
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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

Fault

V_okK

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
¥ oK
Fault Measure the voltage sensing * Fault OK
on terminal block 4
(380 - 220 Volt) Check the USB link to
terminal block 7
+ OK Blue LED on
Modify the wiring Replace the AVR 4—’ oK ¢Fa“"
OK
L Check the connections or
Replace the USB cable
Re-install Easyreg
v L
————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

Monitor the load applied to
the alternator

Fault Adjust the
generator speed
< of rotation

+OK

$0K

Check the exciter field

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

+OK

Check whether the remanent

¢ Fault

voltage is < 7% of UN

+ >7%

Replace the
rotating diodes

Check the USB link to
terminal block 7

Replace the AVR

Blue LED on

lFau It

Check the connections or
Replace the USB cable
Re-install Easyreg

>

Generator and control running

OK

v

<
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Incorrect regulation or Voltage

unstable

v

Check the stability of the
speed

+0K

; Fault

Check the D500

Correct the stability of the
drive system speed

ﬁ Unstable

Stabilise the load

ﬁ Fault

Replace the exciter field

ﬁ Fault

configuration
Fault (type of alternator and PID)
OK
OKI™ Modify the D500
configuration Check whether the load
Adjust the PID is balanced
Fault
* + Stable
Check the USB link to OK —
terminal block 7 l Check the exciter field
Blue LED on * OK
* Fault
Check the rotating diodes
Check the connections or | |
Replace the USB cable OK * OK
Re-install Easyreg
P> Replace the D510 AVR
——— P Generator and control
P> running

<

Replace the rotating diodes

%
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Response time too long

v

Does the speed regulator
respond quickly enough?

OK

Set the Monitor
Screen stability

Fault

Adjust the speed stability
of the prime mover

Fla”" Adjust the AVR stability
potentiometer in Easyreg

¢ Fault
Fault Reduce the value of the

gradual voltage return

(7 s/10 Hz factory setting)

Fault

\ 4
OK
Replace the D510 AVR
OK

\ 4

> Start generator and ¢
control running

48
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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

Replace the D510 AVR

I

Start generator and

>

control running

%
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KVAR phase imbalance or

Incorrect PF regulation

Enabled

r Enable KVAR or PF
regulation (yellow LED on)

Fault
OK

v

4_

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

*Inactive

Check whether quadrature
droop has been enabled

Check the USB link
to terminal block 7
Blue LED on

OK

Jor

Check the no-load voltages
are matched before
connecting

OK

Check connections

lOK

or
Replace the USB cable
Re-install Easyreg

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

¢0K

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

¢0K

_>

Replace the D510 AVR

v

Start generator and
control running

Fault
— Quadrature droop
disabled
Fault
> Match the voltages
Fault
> Modify the wiring
Fault
> Modify the wiring
<
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PF or KVAR range incorrect

Fault

v

——

Enable KVAR or PF
regulation (yellow LED on)

Check that KVAR or PF
mode has been enabled

Fault

OK

Check the USB link to
terminal block 7
Blue LED on

Check the selection mode

(internal or external)

Enable the setting mode
_> g

Fault

Check connections
or

Replace the USB cable
Re-install Easyreg

o | LOK

Fault

OK

—

Replace the AVR

Check and modification of

OK

OK

the setting range and limits

Fault

Start generator and
control running

i

%
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Voltage matching impossible

:

Check that there is a
mains voltage reference
on terminal block 4

Fault

OK

Check and modify, if
necessary, the wiring of
the digital input on
terminal block 8 DI1 DI2

Fault

Check that U = U mode
has been enabled
(yellow LED on)

OK

I

Check the wiring of the
mains voltage on
terminal block 4

OK
Fault

—

Replace the AVR

Modify the wiring

Lox

Start generator and
control running
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LED status

Green "POWER

ON" LED active - Board supplied with power

[H7 RedLED | —

on

Speed drop

¢/¢ Volt Red
LEDon [P

Problem of overvoltage
or undervoltage

? /# Exc Red
LEDon [P

Problem of overvoltage
or undervoltage

Manuyellow —— Jp

LED on

Manual mode enabled

PF/KKVAR [——P

Yellow LED on

Regulation of the power
factor or reactive
power enabled

Manu Yellow —>

LED on

Alternator/mains
voltage matching

Blue USB

LED on ’

EasyReg software/
D510 communication

%
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