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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.

©-This documentis the property of Moteurs
Leroy-Somer, it can not be reproduced in
any form without prior written authorization.
Moteurs Leroy-Somer reserves the right to
modify the design, technical specifications
and dimensions of the products shown in
this document. The descriptions cannot in
any way be considered contractual.
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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.
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New functionalities:
The table below describes the list of major changes on EasyReg 2.40 and the D510C
firmware 1.30.

Softwares releases Evolutions

Improvement of "transformer ratio" in Customized mode
Modification of data import method

Modification of the configuration windows

Update of the alternators database

Adding of a Step-up transformer

EasyReg 2.40 Modification of the bus transformer

Faults assignment through combo list

Inhibition of mains voltage and frequency reading in regulation and
manual mode

Access to diodes fault and stator current limitation on the «Faults
and digital outputs» tab when in Expert mode

Improvement of the power calculation (kVAR, kW et kVA) when
using J1939 messages

Improvement of Power measurement accuracy

Management of «BUS» and «Step-up» transformers
Improvement of temperature measurement through PT100
Adding of a parameter for lagging current (mainly for single phase
applications)

Firmware 1.30 Modification of overvoltage fault detection method

New management of stator current limitation: adding of a flag
indicating the status of this function and protection against
unexpected deactivation of the current limitation mode

Improvement of the voltage and frequency measurement

Adding of the possibility to reset the soft start function via the CAN
communication regardless the D510C operation steps

Using of the voltage transformer ratio for J1939 messages

LEROY
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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
X2 - Auxiliary winding input x [, !
z1 - PMG input v 2§ §
. B H
z2 - SHUNT input Up to |
180V b i
z1 |,
22 ip %S
b2 D510C
L1 Mains voltage measurement O S
L2
8MQ
Up to f
530V | smMoQ | /[T
U Alternator voltage measurement s
\Y For single-phase: use V and W L
" o (T A
CT|
530V T f/é\? o
IU = (s1, s2) Alternator current measurement
IV = (s1, s2)
IW = (s1, s2) AorsA ooz N\ & |
Al1 Analog inputs: | prttiiiisssssiiiocccsssssoooooossinooooooooy
Al2 External setting POT 5000 !
Al or A2} 10 VA =W
— i ?C‘ 010V 210kQ
— 1
+10v_ 10kQ
DI1 Digital inputs: Qui Ty
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_‘_ uP e
L:i| CAN
T [Transceiver -
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).

& 10A fast fuses externally mounted
the D510C 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:
-1CTonphase 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 (P)

(@)

- 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. [r/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 -

S¥E%
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Name Minimum value | Maximum value Adjustable
LAM knee-point 37 Hz* 100 Hz* Yes*
0, 0,
Adjustable LAM VoItagjg r/:;fc()efrence Voltaggeorﬁf::ence Yes
Variable U/F 1.0 3.0 Yes
Voltage reference setpoint 20V 530 v** Yes
Adjustment of external accuracy - 10%*** +10%*** Yes***
Quadrature droop 0% +10% Yes
Soft start acceleration 01s 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 -
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

10
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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

2.1 - Communication

USB link

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

&

Connect to the PC Connect to the D510C

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

2.2 - Analog /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 (0 V —10 V) is present which can
be used as a reference for an electronic
device.

.13 3.1 IRERRER
+10V AlT AIZ OV AOT OV DI DIZ OVDOTAL1ALZ

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,

-+ 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 I/0
E/S | Type Characteristics
DI .
Dl Pullup input 1o b connected

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

A, 30Vdc/250V A
DO, | Dry contact ?On’ ?eosisicc)/r)w c

AL+ 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.ard is supplied
with power
1 Hz Red Speed drop
Problem of overvoltage or
1/ Volt Red undervoltage
Problem of overexcitation
/] Exc. Red or underexcitation
Problem on the exciter
% Red field diode bridge
Fault
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

ELEROY,; 1
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2.5 - Wiring scheme
AVR connections:

EERE -]

|¢¢cooooT1|

[t1rrrre1e]

1 - Power:
-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/O

LEROY "
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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».

Iy

EasyReqg

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.

E@sy=Reg)®

Configuration Software for D 500 AVR series

rd‘Dm 0C CONNECTED I Standard mode
3

ELEROY,; 13




LEROY-SOMER | Installation and maintenance | 4243en-2014.04/g

D510C
Automatic Voltage Regulators (AVRSs)

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)

S Z2Z202O29waaase. 20 WS

Edit Parameters ?
11 Mew configuration Chel+n
Mew customised configuration
H Open . * | asfromafie Cro
H save Cirhs from the DS10C controller card
# Saveas.. ChrH-Shift+5
Properties
= Print ChrP
. Electric Power Generation Division
Close Ale+F4 E% 1l
B
-

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.

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 7
o Language »
Generator settin g 9uag B0 French
B English
Generato Level LS B
: GErman
Generator maodel: |

LEROY "
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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.

EasyReg

File Edit Parameters ?

\’ Lanquage »

| tevel N ¥|[o] 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.corm 0K (223)

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
«Save».

ELEROY,; 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.

e

File Edit

Parameters ?

DS00->PC Chr+F10

| PC-=DS00 F10 |
b

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.

1 EasyReg
Fle et Pa

Generator | Connection diagram

k|

MAINFIELD

ARMETURE

BATTERT
ey

Options

BUS (ol for PF, kAR mode)

STATOR

i

Step 1

if’D510C CONNECTED Standard made:

16
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e Alternator

File Edit Parameters ?

Generator setting i Re

Generator

Generator model

In the dropdown lists or boxes, select:

1. The type of alternator

2. The length

3. The type of field excitation

4. The frequency

5. The number of stator outputs
6. The stator connections

7. The voltage sensing
(single or three-phase)

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.

Edit

e

Connection diagram

Generator setting | e

Generator

Generator modst: Lsa 462 -

Length ] ~|

Field esciation systems [~ P15V AREPT SHUNT MAINFIELD

W 50Hz ™ BOHz

Frecqe

Numberofsaloroulpuks: 1o L

Stator connection diagram: [CONNECTION: D~
v

Volage sersg: 5 e phase [ Thise ph (O] T LUy

3 phases |

STATOR

il | dnte | tnte

BUS (orly for BF, kVAR mode)

Options

Step 1 Nest>>

h'D510C CONNECTED  LSA 5.2, L9, AREP, 50 Hz, 400 ¥ Standard mode

The alternator configuration is recalled at the screen left bottom

ELEROY,; 17
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e Options To obtain the following options, tick the boxes:
¥ Tempsrsturs sensing 1. Temperature sensors, select either 1 PTC
o PIE M P 0 or 3 PT100s.

I Current tansformer(s) [C.T.) 2. Current transformers (CTs), select the

Mumber: © 1 & 3 ¥ INSensing number (1 or 3), the measurement (IN, IN/2 or

i /73 i 2] IN/4) and the ratio. unless one CT is mandatory
for parallel operation, PF or kVAR regulation,

K ey el e U] stator over current, unbalenced current.

Primary U (k1| 0630 Secondary U (4] 3. Alternator voltage transformer, enter the
voltage values at the primary and at the
secondary if a transformer is connected..

[V Bus volage transformer

Primary U (k4] Secondary U [V]: .

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

Prinay U VI 049 Secondany U (1 5. Step-up transformer, fill the values of
primary and the secondary.

[¥ Step-up transfomer

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

Fle  Edit  Parameters 7

Generstr seting | [ \ |

Generator Connection diagram
Options ‘ Step-up transformer
o M2kv
¥ Temperature sensing nae
BUS Gl for PF.
o FE I Price R o MAINFIELD
TR hER
I Cunent ansforme(s] (C.T.] 0 v, ot
FRMATURE

Number, © 1 & 3 ¥ INSensing
IN/2 Sensing

=
Raic 710 T N Sensing
¥ Generator voltage hiansformer [P.T.]

Primaiy U (V) 0630 Secondary U )

F F
EXCITER

J¥ Bus valktage transfomer

Primary U (k) Secondary U (¥

fy— g \ 000 k7
vy

0011 5001

¥ Steprup transformer

Primary U (V). Secondary U KV}

Step 1 Net >

D510 NOT CONNECTED LSA 46.2 , LS, AREP, 50 Hz, 690 ¥ Standard 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.

LEROY "
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3.3.3.2 - Regulation mode
After entering the «Alternator Configuration» part settings, fill in the «Regulation Mode» part.

Generstor sefting Reguiation made: | Faulks and digitel oudns | Menitors
Regulation function

- Voltage CARE ~ KVAR | exc.

Prr

Step 2
Select the
regulation function

d'D510C CONNECTED ~ LSA 462, L9, AREP, 50 Hz, 630 V' Standard mode

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.

ELEROY,; 19
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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

File Edit Parameters 7

Generator seting Reciaton mock | Feuts and citlcupds | Noriors|
Regulation functin -
* Moltage - PF - KVAR -l exc.
Valage eguition | 1 seting]
Setting | [
Voltage seing Vals VOLTAGE CURVE
T~ Remote control
690
Fange.
I et
compensatirt !
0% 258% 50% 75% 100% P{kW)
Option(s) | uwy
REACTIVE DROOP CURVE
690
Step 3 0% 25% 50% 75% 100% Q{kVAN

’DS10C CONNECTED  LSA 462 , L9, AREP, 50 Hz, 690 V Standard mode  Regulstion funcion Voliage

A1.1 - Settings

Setting
1. The displayed value comes from
“oltage setting: -EHU,U “olte < . .
e ' i Easyreg® database. It can be adjusted in
the range + 10% maximum.
™ 4-20ma
¥ POT
LA M g Expert Mode: The adjustment range can be
a2
& extended to + 30%
Range:
st 3
LEROY®
20 SOMER
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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.

I 4-20ma
¥ POT. .
W Rematecortol [ 0oy gninge M AT 25 T 25
™ sy a2 630 +e800
[ 656 +656
]
FRange: +5% - hominal value adjustable at +5% :
Precision adjustment can set the voltage I
ey setting from BSEY to 7254 !
Gaciive droop | 1% |
campenzation; ! |
:
0% 25% 50% 75% 100% P{kW)

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.

" EasyReg

|| Fle  Edt  Parameters ¢

Generator setting Regulation mode ; Faus anclcigtl outpues | Montors |
Regulation function

“ Voltage - PE ~ kVAR - lexc.

Voltage regulation ! Underspeed sefiing|

Setting | Uv)
Valtage setting 5300 wake VOLTAGE CURVE
I~ 4-20ma
¥ FOT
P Remsizcontol [ 00y onige @ A1 |20 A
I a2 690 +-690
I™ Digital 656 656
]
Range: +5% = Norminal value adjustable st +5% i
Precision adjustment can set the voltage '
I Ees drnnp % sefting from BSEY to 725V |
compsnsaton. . i
0% 25% 50% 5% 100% P(kW)

Option(s) | UMW

REACTIVE DROOP CURVE

Nominal value adustabls at +5%
Precision adustmert can et the wokage
setting from B49Y 1o 717V

&t 100% of GhiaX

725

P I

656 63
N 4

Step 3

©'D510C CONNECTED  LSA 462 ,L9, AREP, 50 Hz, 690 V Standardmode  Regulation function: Voltage

0% 26% 50% 5% 100% QikVAR
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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.

File  Edit  Parameters 7

Gensratorseting. Reguision moce | Fauts et gt utputs | wonters
Requlation function

“ Voltage cPF < kKVAR -l exc.

Wokage regulation | Undersped setting]

Setting |
Option(s) |

IV Yolage line droop [~ vale:  [1% ~
™ 4-20ma
v POT a
PO s T AL UV
I~ oy W iz
e

VOLTAGE CURVE

Waluies for the maximum
of the sefting voage

& Average regulation £ True AMS regulation /757\/ max

725 /759\/ max
590 /ﬂw max
656 ;

%
et the voltage

Hominal value adjustabls st +5
Precision adusiment can s
setfing from 856V 10 725\

0% 25% 50% 78% 100% S(kVA)

Step 3
'D510C CONNECTED  LSA 46.2 , LS, AREP, 50 Hz, 690 ¥ Standard mode  Regulation function: oltage

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

B I W T — ﬂ‘

. The REACTIVE DROOP COMPENSATION cannot be activated when the LIME DROOP COMPENSATIOMN 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

LERQY ©
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A2 - Underspeed settings

This page is split into three parts:
- Starting

- Underspeed

- Engine

A2.1 - Starting

Start |

Factory setting: disabled

To adjust Soft-start, check the box and
select the duration between 0.1 sand 120 s
(1step=0.1s).

Clicking on the question mark give help
information on this function.

¥ Soft-start ?

Diuring

Second|z)

Flle  Edt  Parameters 7
Generator setiing Reculstion mode IFauns and digital outputs | Moitors [SOftstart function:
= The soft-start function gradusly raise
Regulation function the voltage during the engine sterting
I3 ¢ | independertly of the frequency. This voitage -
Voltage wvalue is always limited by the UIF law I exc.
defined in seting. The adjustemert is
Yaltage requistion Underspeed sefting I in seconds from 015 t0 120.0s.
——| W _Exemple with soft.start &t 30s
o),
Start I UNDERSPEED CURVE
¥ Softstat 7
7
During Seconds)
BI0 F-mm e
'
'
1
'
'
Underspeed | '
F—— '
Engine aid | '
'
1
'
'
|
'
'
T {
d '
I '
I '
I I
I '
I '
i 1
I '
¥ I '
I '
‘l’ I ]
I '
Vi | 1
/ I i
. el ' '
Upload settings to the i’ ] ;
/
controller card . n
10 R o 's0 50 0 8 S0 100 M0 120 fiHz)
24 48
ii'D510C CONNECTED  LSA 46.2 L8, AREP, 50 Hz, 630 V Standard mode  Regulation function: Yoltage

S¥E%
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A2.2 - Underspeed
i ! Factory setting: 48 Hz for 50 Hz

e 7 1] 58 Hz for 60 Hz

Kree

Slope

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.

Regulation function

© Voltage ® R clexc.
e (et
v, u

Start | T EAL UNDERSPEED CURVE
Underspeed ]

free = [

Sipe

690

Engine aid

35

Upload settings to the ¥
controller card
O R T I T

i D510C CONNECTED  LSA 46.2 ,L9, AREP, 50 Hz, 690 V Standard mode _ Regulation function: Voltage:
2. Enter the gradient value between 1.0 and 3.0 U/F (1 step = 0.1 U/F). Factory setting: 1/U/F.
=S C=rat
Conertor ssting Roguion mde | Fous nt gt ot weritors |
Regulation function
¢ Voltage cPF  kVAR clexc.
i G )|
),
Start TYPICAL UNDERSPEED CURVE
Underspeed
Kres W 9
690
Engine aid

315

Upload settings to the I/' ' :
controller card
FE T D T T T T T T T TR TITE)

|d’D510C CONNECTED  LSA 6.2 ,L9, AREP, 50 Hz, 690 V. Standard mode  Regulation function: Vokiage.

LEROY "
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A2.3 - Motor help

Engine aid |

¥ LaM [ = 7 <—|I|
[V Soft voliage recovery | [ <10z T

Volageetin. Undpsed st |
™,
Start
Underspeed
Engine aid
P Lam [ 2
N »
691
0 Sohvotagerecovey [ 7] 1oz 7 e Uhm
621
r Max speed dip. Erequency
S
03 g = <
o3
345
Power.
vartoninheiosd
Upload settings to the
controller card
i D510C CONNECTED  LSA 46.2 L9, AREP, 50 Hz, 690 V. Standard mode  Regulation function: Voltage:

and 30.0 s/Hz (1 step = 0.1 s/10 Hz).

o e e
s

© Voltage

s e

st |

Underspeed
Engine aid

 Lan Cwx 2

W Sohvotsge ecovey [ 70| r10Hz 7

LAM:10%

5

[i'D510C CONNECTED  LSA 46.2 ,L9, AREP, 50 Hz, 630 V. Standerd mode  Requltion functor: Vokage

Save (see section 3, «Save» part).

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

Recommended setting: LAM 9% - U/F 1.7%

2. If you wish to have a gradual increase, tick the box and select the value between 0.1 s/10 Hz

Note: the recommended setting is
7s/M0Hz

Load the configuration in the regulator :

- By clicking on the button rioe
- Or by using the key F10
- Or PC—D500 in « Edition » menu

the controller card

Then a warning message is displayed.

EasyReg =25
| 2 Before upioaded deta, ensure the generalor s stopped
! ! Dayou wantto coniinue?

) w
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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

DIDIZ 0V

,,,,, u=u pF
- “ on
(o & D2

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 0.80LG = 47

I I e i

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

LEROY "
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File: Edit Parameters ?

Generator setting Regulstion mode I Falts and clgital nutputsl Monmrs|
Regulation function

< Voltage ¢ PF - KVAR ©lexc.

Valtage regulation| Underspeed setting  Power factor regulation

oy R

Digital inputs

Setting

Power factor 080 LG =

I~ 420ms
I~ POT roa
F 0¥ o input a2 Leading Generator Lagging Generator
S CAPACITIVE INDUCTIVE
it

PF Hight limit 0.80

PF lawer limit 0.79 LG &

Upload settings to the
controller card

D510 NOT CONNECTED LSA 46.2 , L9, AREP, 50 Hz, 690 V'

Standard mode  Requlation 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.

BF lower limit 079G x.

Please verify the
Fé ! '& Qmax value of
; generator

@’LEROY“
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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 =)

|| Fle  Edt  Parameters 7

Generator setting Regulstion mode IFsurts and cligtal numutsl Mnr\mrsl
| Regulation function

I ~ Voltage s PE ~ kKVAR - | exc.

Yoltage requlation| Underspesd setting Power factar regulation |

Digital inputs

Setting

Fowier factor 0.80 LG =

i I 420ma

v FOT

v Fiemale conirol : [ an

emate control '|: 010V oninput ¥ Az Leading Generator Lagging Generator
- Sm:l\ CAPACITIVE INDUCTIVE
it

PF hight limit 0589 L0 = 0.80

PF lower limit 0.80 LG =

Upload settings to the
controller card

D510 NOT CONNECTED LSA 46.2 , L8, AREP, 50 Hz, 630 V Standard mode  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

Digital inputs
DIDIZ 0V
..... U= kvaR
« Coon
¢ &ooe
U=U KVAR

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 j
an s
I s20m8
I~ Hemota coniol ]]: i
roar ™ &l
™ Digi

Selectthe value of the reactive power according to the load. This value depends on the alternator
type.
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Itis possible to set a fix value or use a remote adjustment in a predefined range.

File: Edit Parameters 7

Generator sefiing Renulation mods I Faults and digital nulpulsl Murvllursl
Regulation function

- Voltage ®[FlF

“ KVAR ~ | exc.

Voltage requlation | Underspeed setting KVAR regulation I

Digital inputs

Settings

KWVAR

P
™ R | Ll e ™
te con -
e F e Az Leading Generator Lagging Generator
e CAPACITIVE INDUCTIVE
I™ Digital

KWAR hight lirmit 30% LD =
KAAR [ower limit

d1D51 0C CONNECTED  LSA 46.2 , L9, AREP, 50 Hz, 690 V

Standard mode  Reqgulation function: kAR

. 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.

Settings |
KAVAR
™ 4-20ms
I~ par
I Remate cantrol ™ 010 orinput I~ &l
Il I~ a2
I™ Digital

KWVAR hight limit 30% LD i
FWAR lower limit 0 %

Please verify the
/W Qmax value of
e
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 Parameters 7

Generator setting Regulation mace IFauns and digital Uulputsl Munnurs|
Regulation function

« Voltage « PF “ KWVAR | exc.

Wolage regulsion] Underspeed seting KVAR requlstion

Digital inputs

Settings

KWAR 0% LG | OMAX

™ 4-20m P
~ el v a1
¥ Remote control - i v

emote control '|: 010Y  on input oAz Leading Generator Lagging Generator
= SW:fI " CAPACITIVE INDUCTIVE
iaital

KNAR hight limit 20% LD b

KWAR lower limit

i’'D510C CONNECTED  L5A 462 , L8, AREP, 50 Hz, 690 ¥ Standard mode  Regulation function: KvAR

. Remote adjustment operation area

. Database Authorized area
|:| Database not recommended area

. Forbidden area

Save (see section 3, «Save» part).

Upload settings to
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
Setting
Manual ref
mode
¥ PC

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” 420ma 1. To set the excitation current externally,
s s ',; E?;\: oninput <—{1] tick the box, select the source (POT, 0-10VV,
JC 10 iz etc) for this setting and also the input (Al1 or
ik sy B Al2). One of the inputs may be greyed-out if
% . . it is already being used by another function.
i
Mads s 5:12 2. Check the digital input on which manual

mode has been placed in order to activate it.

LEROY "
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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 Edit Parameters ?

Generator sefting Regulation mode IFauns and digital nutputsi Mnni!nrsl
Requlation function

< Voltage - PF -~ KVAR ¢ | exc.

Voltage reguiaton| Urdetepsed seting Manual mode |

L b
Manual mode ENABLED 7m0
Generator voltage I exc.
Setting
Manual ref
Disable manusl
=

3

Follower mode &
& Disabled | Exc Max
" Enabled 10)

External comand

I 42
¥ Remate contrl E E‘E;v i [l
sy v alz
¥ Extemal | Bl
camand DI1DIZ 0V
..... Manual mode
Manual & o
Mode b2
’'DS10C CONMNECTED  LSA 46.2 , LS, AREP, 50 Ha, 90 ¥ Stardard mods Regulation Fanciar | exc

Save (see section 3, «Save» part).

Upload setiings to
Load the settings into the AVR by clicking the button :

[ 33



LEROY-SOMER | Installation and maintenance | 4243en-2014.04/g

D510C
Automatic Voltage Regulators (AVRSs)

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.

3 =

@_{asynag [

Fle  Edt  Parameters 7

Generatar seting | Reguistion mode Fauts and distal outputs |Mun,|ws|
Faults affectation and logical output

ALl

[Mone

4

AlL2

[Hone ~|
DO1
[Wone: |
DO2
[Wone -l

Fault options

Level FT100-1 ‘C

Level PT100:3 ©

Unbalarce thieshold %1 AVR average
Detection from %In

AR Overcument Threshold %#In

'D510C CONNECTED ~ LSA 46.2 , L9, AREP, 50 Hz, 690 ¥ Standard mode  Requlation function: | exe

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

LEROY "
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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.

- The Expert mode offers other functions

[Kzasyﬁag C="ra"

Fle  Edt  Parameters 7
Genertor setting| Reguiation mode Faults and digital outputs IMDnms|
Faults affectation and logical output Start on Threshold Enable/disable of faults
™ Ensbled ? Enabled Disabled
% il PurM Loss of valtage sensing. ®
Activation threshald (] e - ~
AL2
[Nore | Rotating diode bridge fault Over voltage protected & «
Enabled  Disabled
Do1 DIODE Fault (o w Girid Code Function g 2
[Mre 5| Shutdown lexc IS 92 Norminl fiskd curert A
Do2 Generator current limitation
[Nore | Enabled Disabled
Current limitation g @
. Curtent liitation value (2n)
Fault options Regulation gain
Lewel PT100-1 160] T i
Digital Inputs/Outputs
Enabled Disabled
Level PT100-2 i
e 160 Iversion of DI1 r «
Level PT100:3 T Inversion of DI2 « «
Urbalaree thieshold e Gl # Cl
Imversion of DO2 . "
Detection from
Inversion of ALT [ w
A4R Overcurrent Threshold
Inversion of AL2 (o w
Memoiization of ~ 9
estrenal digital setting -
Can Network
Configuration
©'D510C CONNECTED  LSA 46.2 , L9, AREP, 50 Hz, 6§90 ¥ Expert mode Requlation function: | exe.
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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 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

* [Expert mode] digital input/ outputs
Itis possible to reverse these digital [Os.

* [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 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.

LEROY "
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CAN Network configuration
Enabled Dizabled |
g '
CAM activation delay [s)
[rata transfer Rate 1 Mb (L < 30m) - |
IDDE10C 1D 144 090 hd ?
W Broadcast parameters [™ Broadecast 11939 ?
Broadcast sent parameters s
Parameter 1 |Generator frequency _vj Sending period [msz) lj
Parameter 2 |Grid input valtage one phase _vj
Parameter 3 |tri|3 state 1 :I
Parameter 4 |None :i
| 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 - CAN communication port (DB9) must not be connected while the D510C
is energized.
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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.

| EasyReg
File Edit Parameters 7
Generstor samngi Regulation mndal Faults and digtal outputs  Monitors: I
RedMax  Blue Max 759 30
oo
Generator vattage
L [
Generator freguEncy o 607 24
R FTION2 }
OIS paam
It T
Generator | L
rRPTID3 -
- s 1
| )
Generatar |V ) . W
B i
304 12
Generator | Wy
R Eusirequency
oA o rr
e
Generator P
oow — JHEG e =T
N 0.0~ 98
16
Generator G i 3 |:
povar [
[EF RedMn  Blus Min oo
41 54 61 74 &1 84 104 114 421 131 144 151 164 174 181 181 201 24
Generator 5 [ Time (=)
re ks Yals e] :
Cammunicaon g |Valage stabiiy | Transient | PR [ QT ®
(enerator PF Fieading stop 9
_ e Underfovervohage @ PFAVAR mode @
: 0] 690,0 vV Ut PY PY
CT phass corraction Yo st e Woltage equalization
01s % Under speed seflings
s - Sieing -0z = Rotating diodles fauit @[ 3
i'D510C CONNECTED  LSA 46.2 , L9, AREP, 50 Hz, 690 V Ewpetmode  Regulation function: Valtage monitor ensbied [

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.

LEROY "
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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)

[ 39



LEROY-SOMER | Installation and maintenance | 4243en-2014.04/g

D510C
Automatic Voltage Regulators (AVRSs)

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

The Expert mode offers other functions.

| EasyReg o=
File: Edit Parameters 7
Generator seﬂingJ Regulation mndal Fautts and digital outputs Monitors |
Red Max  Blue Max 750 a0
0 T
Generator voltage
- -G
Generator frequency = B07 24
[ 0.0Hz  JRS
rs 53 2
Generator | U )
rr FoS )
- w 1
i [
Generator |V } vl w0 15
i ]
- 04 12
Generator |
e
- 2 o
B =
Generator P
ow — JHE", e oo
N 00~ |98
Generator O s 2
povar [
LiE RedMin  Blue Win oo
0o 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 180 170
Generatar S 0.0] 0,0] Time (s)
e Vol ]
3 g t tabilt
Chianication Vokage Valtage stabilty | Transient | O @  uin o
Generator PF Peading stop Proportional [}
I : Underfovervohage @ PRAVAR mode ®
B vgete A
S| ————— Deivac Undevoversciaton @ Volsgosqusiion @)
L B 01s 35 Gain: 100,
a5 I 150 | Filering ¢ 025 & — Rotsing doces it @) Faultreset
'D510C CONNECTED LS 46.2 ,L3, AREP, 50 Hz, 630 V Evpertmode  Regullion funclion: Voliage Monitar enabled

[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 Iﬁ .

[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.

LEROY "
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Yaoltage Yoltage stability |Transient|

Proportional:
Intégrate: |j]
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 =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 @ .

)

S TNy
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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 %_[ ,

L »Time

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.

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.

42
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- Derivative action

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

r
—
(=%
I

r

I 1

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
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4 - CONNECTION DIAGRAMS

Régulateur Numérique D510C/digital AVR D510C
Bornier avec porte-fusibles / teminal block with fuses

ROUE POLAIRE Bobs auxiliaires
MAIN FIELD Aux windings
EXCITATRICE / EXCITER _ a8 3
— d 5 s H
3 2 - (2]
Induit / Armature >l?
— 8
2
8
———¢ £
o -
z 7 P
— S
Ponts tournants
Inducteur Rotating rectifiers =
Exciter field cl8 B | x
glel |% |8 i
bleu / blue % >q.') ¢ |m |
R T =
- ou noir / or black (LSA 50.2) £ § 3|8 |
ou rouge / or red (LSA 50.2) > |l
I
5 6 9fo|11 12| 3|21| gll; | NOIE:
- |l Alternateur 6 fils / 6 leads alternator
° X2 ::’ [ | marquage / mark : T1 a/to T6
S 2117 = 1 TI04 > T4
g S X e = I
“lo = F2 I OPTION - OPTIONAL
: T [ e e
o E 6 | | TI04 on phase U is required for droop
| | F3 | | compensation, PF and KVAR fonctions
+
Bat: =|+ Supply: | T1~—+
- 11V to 29
D 510C Bat- - EOVIDC [l 15—~—¢ R791
31 Il NTT1
2 Notice / leaflet N° 4243 L, L] RESEAU/MAINS I bianc /.1
s L2 L2 | si3F/if3F used [ L
3 Tl —>TI-T2-T3: noir/ black
2 2 | >N : bleu / blue
3 sondes temp. / \ 3
N USB temp. sensors T/ CT W Il
—— W V u | ‘
[[ITTITTT] [fedetedetes N
PT100 ! | 8 | DESEXCITATION - DESENERGIZING
or CTP |_ - Bobs auxiliaires - Auxiliary
7 windings
FUSIBLES/ FUSES : 9 12
F1, F2: temporisé/slow D510 .
E 01
250VAC/10A EO01 zu;;: E 01
F3: temporisé / slow X1
250VAC/A . -
CONTACTS NON FOURNIS PAR LS
CONTACTS NOT SUPPLIED BY LS
LEROY ©
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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

7%

* Yes

No

Check the regulation mode

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

+ 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

Check the exciter field connections

Modify the wiring, *Fault
then reboot the
machine if Modify the exciter field wiring or
necessary replace it if faulty
A 4 Fault
Check the diode bridge —P» Replace the diode bridge if faulty

OK

v

Replace the AVR

v

Generator and control runn

ing [———

S¥E%
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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

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
(U, Vand W)
+ OK Fault
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

* 0K
Fault

Monitor the load applied to €

Adjust the
generator speed
of rotation

the alternator

+0K

$0K

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

* 2 7% Fault

Replace the AVR |

L 4 |

>

Generator and control running ——

OK

S¥E%
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unstable

Incorrect regulation or Voltage

v

Check the stability of the
speed

OK

Check the D500

Fault

Modify the D500
configuration
Adjust the PID

OK

Unstable }

configuration
(type of alternator and PID)

OK

Check whether the load
is balanced

+ Fault

Correct the stability of the
drive system speed

+ Stable

v Unstable

Stabilise the load

+0K

Replace the D510C AVR

Generator and control
running

<

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

Replace the rotating diodes

48
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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 | A 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

S¥E%
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Considerable drop in voltage, on-load

Check the value of the
CT and the ratio setting

Fault

Adjust the quadrature
droop
(factory setting 3%)

OK

Fault

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

o

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

50
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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

Jor

Fault
P Quadrature droop
disabled
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

*OK

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

Fault

> Modify the wiring

] ox

Replace the D510C AVR

v

>

Start generator and
control running

S¥E%
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PF or KVAR range incorrect

Fault

Enable KVAR or PF
regulation (yellow LED on)

Fault

OK

e ——

v

Check that KVAR or PF
mode has been enabled

OK

Check the selection mode
(internal or external)

—>

Enable the setting mode

OK

Fault

OK

—

Replace the AVR

OK

Check and modification of
the setting range and limits

Start generator and
control running

i

Fault

52
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Voltage matching impossible

'

Check that there is a

Fault

mains voltage reference
on terminal block 4

OK

Check and modify, if
necessary, the wiring of
the digital input
DI1 DI2

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

Fault

OK

N

.

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

OK
Fault

Replace the AVR

Modify the wiring

L

Start generator and

OK

control running

S¥E%
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LED status

Speed drop

Problem of overvoltage
or undervoltage

Problem of over-excitation

Regulation of the power
factor or reactive
power enabled

Alternator/mains
voltage matching

Green "POWER . .
ON" LED active —» Board supplied with power
*Hz RedLED |— P
on
?/ ¢ Volt Red
LED on EE—
? /# Exc Red
LED on —P or under excitation
Manuyellow B Manual mode enabled
LED on
PF/KVAR [————P
Yellow LED on
Manu Yellow —>
LED on
Blue USB
LED on —> EasyReg software/

D510C communication

54
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