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Important Notice

Cur experience has shown that, if the infermation and recommendations contained in this Operating Instructions
are ohserved, the best passible reliability of our products is assured.

The data contained hersin purpons solely to describe the product and is not a warmanty of performance or
characterizstics. It is with the best interests of cur customers in mind that we constantly strive to improve our
products and keep them abreast of advances in technology, This may, however, lead to discrepancies between a
product and its "Technical Descriplion® or ° Operating Instructions”.

This document has been carefully prepared and reviewed, however should in spite of this the reader find an erraor,
he is reguested 1o inform us at his earliest convenience.

It is scarcely possibie for the operating instructions for technical equipment to cover every eventuality, which can
GEEUF I prachee. We would therefore request vou to nabify us or our agent in the case of all unusueal behaviour that
does not appear to be covered by these cperating instructions.

It is peinted oul that all local regulations must be observed when connecting and commissiening this equipment in
addition to these operating instructions,

We cannot accept any responsibility for damage incurred as a resull of mshandling the equipment regardiess aof
whether particular reference is made in these operating instructions or not,

Wae lay particular stress on the fact that only genuine spare parts should be used for replacements.

All rights with respect 1o this document, including applications for patent and registration of other indusirial property
rights, are reserved. Unauthorized use, in particular reproduction o making available 1o third parties, is prohibated.
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1. SAFETY INSTRUCTIONS

1.1 General

The safety instructions shall be followed during installation, commissioning, cperation and maintenance of the
excitation system, Read all instructions carefully before operating the device and keep this manual for future
referance.

Regquired Qualification

Personnel involved in installation work and commissioning of the 52006 must be familiar, specially
instructed and informed about the residual danger areas according to the regulations currently in force,

Ciperating personnel is not permitted to work at the control system,

Specially instructed personnal must only carmy out maintenance and repair work,

The maintenance persanngl must be informed about the emeargency shutdown measures and must be
capable of turning off the system in case of emergency.

The mairtznance personnel must be familiar with the accident prevention measures at their workplace
and must be instructed in first aid and fire fighting.

It is the owner's responsibility to ensure that each person involved in the installation and commissioning
of the 52006 has recaived the appropriate training or instructions and has thoroughly read and clearly
undersiood the safety instructions in this chapter.



1.2 Safety Instructions

The safety instructions always appear at the beginning of sach chapter and/or precede any instruction in the
context where a potentially dangerous situation may appear. The safety instructions are divided inta five categories
and amphasized by the use of the following layout and safety signs:

DANGERI
This symbol indicates an imminent danger resulting from mechanical forces or
g high voltage. A non-observance leads to life-threatening physical injury or death.
DANGER
WARNING!
This symbeol indicates a dangerous situation, & non-observance may lead o bad
or [fe-threatening physical injury or death.
IMPORTANT!
This symbol indicates useful information. Mot o be used to indicate dangerous
situations,
?Ql-._l.'tﬂ
NOTICE!
This symbol emphasizes important information. A non-observance may cause
damage to the converter or to objects close to it.




2. PRODUCT DESCRIPTION

2.1 Preface

S2008 5 an automatic voitage regulator of the latest design for synchionous gensrators and synchronous motors.
The unit contains the most advanced microprocessor fechnology together with [GET samiconductor technology
(Insulated Gate Bipolar Transistor).

A practical and simple-io-operate panel on the unit s used for all contred operations. In addition, user friendly
software facilitates commissioning and allows optimization of operation,

Thea mechanical construction is compact and rebust. You can order the reguiator in the rack configuration 18 °.



2.2 Area of application

Thes advanced-design automabc wvoltage reguiator 15 used for the excitabon of indirectly escited synehronows
machinas. This unit is only suitable for this one area of application,

The regulator can also be switched over to function as & reactive power-, power factor- or field current regulator

EM = Synchronows Machine

E = Exciter
PMG = Parmanant-Magnet-Ganerator
. /
Ciptianal: e
»  Synchronization unit —{—
» Diode moenitaring : 5 2006
«  Change over 1o a back-up unt.
—

Generator or motor excitation with
PMG or external supply.

——m— AVR
S 2006

Feplacement of voliage regulators for

generators or motors with direct-current
axcitation machinas. f

AVR
% S 2006

s ——o)—

8MaT



2.3 Hardware

Structure:
The device is built info an aluminum casing with cocling flanges.
The connection terminals are mlegrated around of the circul boards.

FPower electronics.

The power part is fitted with an IGET semiconductor,

The average value of the output voltage is always positive.
The ocutput is current limited and shor-circuit proof

Control elements:;
The oparating keys and the display are [ocated on the unit cover.

installation:
The site of installaticn must be dry and free of dust,

Mounting:
The S2006 is designed for wall mounting.
For optimal cooling is o keep free a minimum distance of 100mm all around the unit

Connection diagram:
:Tﬂﬁ'"d -'«::Llilwul:pm
....... oL
/ - E -!—Erns-u.-.
(I — 3 AVR i——}'ﬁu:: Bus
1) 2 -{—} Ethernet
H P M -T i

Supply powner

—rm—
i thires lase,

i
-

M singol phase
or continuos ournent




2.3.1 Control elements and interfaces
Carrying out settings on the unit
The display and the faur keys are sufficiant to sllow complete cparation,
All settings can be carried out directly an the unit without additional eguipment

+  Configuration of inputs and outputs
= Parameter setting
= Display of important measuring values,

Interface with PC
FParameter setting and also optimization iz possible using the user-friendly software S2006 Configurator
for Microsoft Windows.
Connection cabla, standard USE with A-B connectors
« Configuration of inputs and outputs
Parameter setting
Trending function for optimization of the controller (Oscilloscope, Pawer chart)

Display of important measuring values
Parameter File upload or download.

" & & @

RLEL T



Terminal blocks
Crwarview of the device connections

TR - S T .

11067
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CN1 - Communication USB (type B)
i Y uUuS8
2 [k
3, D+
4  GNDUSB

CHNZ = Communication CANBUS
CAM H
CAM H
CAM L
CANL
GHDO CAMN
GHDCAN
CH3 = Communication RG486
Lirk=
Link=
Link=
Link+
GMD RE5485
GHD RE4E5
CHM4 = Analogic inputs/outputs
Cuitput + 10V (evenhead polanticretes)
Anakog input 1 (-20mae+20ma, or -10V++104)
Analog inpul 1 GHD
Output + 10V [eventhsal potentiometer)
Analog input 2 {-20me=+30mdy, or - 10+ 100
Analog imput 2 GND
Analog output 1 +
Analog culput 1 GHD
Analog output 2 +

10. Analog output 3 GRD

11, Watch-dog G

12, Walch-dog E
CMN13 = Digital outputs

1-2. Digital cutpat K10

3-4. Duagital culput K5

55, Digital oulput K8

7-8. Digital cutpul K7

8-40, Digital cutput KE

11-12. Digital catpat K5

13-14, Digital cutput K4

15-16. Digital oulput K3

17-16. Digital oulput K2

19-20, Digital cutput K1
CH18 — Digital outputs

1-2. Digital autput K16

1.4, Digital output K15

55, Dugitad outpus K14

T8, Duagitad outpu K13

S0, Digital cetput K12

11-12. Digital output K11

(o (B0 T 5 R X TR 0 & R =

O~ ok WM =

0

CN 20 — Digital inputs

Digital input 10

Digital input 9

Digital input 8

Digital input ¥

Digital input &

Digital input 5

Digital input 4

Digital input 3

Digital input 2

Digital input 1

+ 2V {lor PHP conmection)
MO {for MPN connectian)

CHM 21 = Digital inputs

1
2
3
4
a
a

CMNZ2 =

LR R T

CN23 -

1.
2

Digital input 16
Digital input 15

Digital input 14

Digital Input 13

Digital input 12

Digital input 11

Sensing inputs

TA-51 genaratar

TA-52 generatar

e

L1 generator

L2 generator

L3 genaratar

L1 main

L2 rrain

De-energize command
5

CHN 24 = Power electronics supply input

1

2,
3.
4.

Fhasa L1
Fhasa L2
Fhasa L3
PE

CH 25 = Excitation output

1
2.

Exchation +
Excitation —

CHM 30 — Auxiliary power supply [optional)

1.

2
3
4

L
o]
PE
o =2

nc = not connected

12567




2.3.2 Device connections: power and high voltage

Terminal designation Signal Specifications
Auxiliary su ignal AC input voliage 20 to 265 Vrms 50+60 Hz
DC input voltage 20 to 400 Vde
r ics suppl AT input  woliage | Twa models are available according
three-phase o the maximum supply voltage
fal i IrpaLet voltage | = 265Vrms / 400Vde
single-phase « 530Vrms | B00Vdc
DC input woltage

MMeasurements inputs

3 penerator voltage

2 main voltage

« Galvanic isolation
« 0=100 ar 0+500 Vrms
»  Automatic range selection

1 generator current

#= Galvanic isolation
= 0=1 ar 0+5 Arms
= Automatc mnge selecton

Excitation guliput

Excitation

0 to Vmax, where Vmax is a function

of the input valtage of the power

electronics supply:

* Uup 1o 98% of DT supply

= up to 90% of rectified AC supply
for three-phase

* up o 80% of reclified AT supply
for single-phase

Current: (five sizes available)
= OtoS5A

= Do 104

o Do 158

« O1ia 254

= 0104048

13067




2.3.3 Device connactions: control signals and interfaces

Terminal designation

Signal

Specifications

Digital Inputs

16 digital inputs

14567

= Connection with intermal supply

12

-
a
¥
i
-

=
o

O oW B o & 88

= connection with external supply

R R AN D s

+ opto-isolated
= 12-24% 7 2, 5mA
= programmakble function




Terminal designation

Signal

Specifications

Digital

16 digital outputs

2o
19
18
L7
2]
13
1%
13
L2
11
p ]

52006
CMN13

i

EEEAFAEEEAED

= ok W & BN oMW

i
P

--lul_l.n.'.llp-ql;-mE:

= relay, CO voltage-free contact
« BA @ 250Vac

= BA @ 30Vdc

= 024 @ 110Wde

= D1A @ 220Vdc

s programmable funclion

135967




Terminal designation

|signal

Analog inputs

2 analog inputs

G- 10% /20mA,

5-10K12

opto-isolated

differential input

0+20mA [/ -10+10V by software
setting

programmable function

Analog output 2 anﬁm outpuls
' 52006
7 CNAa
A2 } ﬂu-.r 1
- L]
L]
A-Z0mA ‘}GUT 2
= (]
L]
opto-isolated
4+20ma
maximum voltage 20%
Load 470 = Re < 4700
atchdo 1 digital output

] 52006
1 o

opto-isalated transistor
imaA & 24Vde

Communicatian

1 USB

opto-isolated
standard type "B” connector
Virtual Com Faort driver

Modbus RTWU and propretary
protocols

1887



Terminal designation

Signal

Specifications

1 R5485

52006
LN 3
LENS4

Lin

LEME-

apto-isolated

half duplex

multidrop, max 128 devices
sefectable termination

Modbus RTU and proprietary
protocots

1 CAN

52006
cN 2

CAN
G

opto-Isclated
selectable terminaton
CAMN open and propristary protocols

2 Ethemet
{optional)

galvanic isolatkon

standard RJ-45 connectors
full duplex 10/100Base-TX
Modbus/TCP protocol

R5ETP  protocol for  loop-fres
redundant connection

1raT




3. OPERATOR INTERFACE

in this following charer are described the operafions of management parameter, using programming keybaard

3.1 Control keyboard and signaling

The modifications operated on the values of the parameters, also entering In action immediately, are not stored in
way automatic, but require a specific action of storage that is obtained by means of the command “C.000" [Save
parameters].

LT
i
I

-
BELTRAME
E.H rl " wwem heliramprse som

Seroll manu: Consent change menu' parameter (dooo, Rowas, Ly, Py and Cooux)

Enter: used to begin setling parameter and/or confirm value;
LIP: used to increase displaying parameter and/or numernical value;

used (o decrease displaying parameter and'or numencal value,

> ap m =
2
s
=

+ "’ UP + DOWN = RESET
pushed both execute manual reset

K1 KA the function is fresely programmable by parameter
K2 k2 the function is freely programmable by parameter

Meaning of LED :

Run (greenled): -led on = The RUN command is enabled and activated
= led fast blinking = The contrailer is Nmiting

Ind (green Led):  positive reactive power generated

Cap (greenled): negative reactive power generated

1867



SW  (red Led): - led on = Parallel Switch Closed
- led slow blinking = Operation owside the synchronization window
- lad fast blinking = Operation within the synchronization window

Prg (yeliow Led): - lad on =when not ready to run
- led blinking = when a parameter modification is not saved

L1 (yeliow Led): the funclion Is freely programmable by parameter (defaull = calibrator at minimwem)
L2 {yeliow Led): the function is freely programmable by parameter (default = calibrator at maximum)

3.2 Navigating the menus
When the S2006 is power on, the display automnatically shows parameter 4.000 (Field current) in the Display menu.

(44

dodd Menu of read-only parameters [display)

Maru af referenc es and reg ul Stees settings

? oo My af inputfoustput setbng | digtallanalog) and feld buses

Menu of all other parameters (Excitation, generator, data, etc:)

cooo Menu af camraldype parameters [(Sawe, Load default, et )

1587



Example: how to change the lecc referance

lece

P.oo0

Example: how to save the parameters after the change

Exit without
Save

Exit without
Save

» C.000 |«

—©O-

Toe canfirm na w
satting desired

E=xit wdthoul confirm

it maintains the
praviouws walee)

Confirm

A e

|

Confirm

rune done

20087



3.3 Display
3.31 Field
Parameter | Description Notes
d.000 Field cumrent sxpressed in % of the ewcitation rated current
(P00
o, 30 Field current referencs expressed @ % of the axclaton raled
current {P.000%
| 4.005 Ripple leval of the field current in % of fhe exctation rated
current (F.O0 )
d.010 Figld voltage expressed in % of the excitaton rated voliage
(E.0d)
d.319 Field voltage reference expressed In % of the excitation rated
waltage (P O10)
& 020 Diuty Cycle expressed in %
o223 Duty Cycle reference exprassed in
.30 Time laft in case of imtervention of the imitation of the maxmum
current of excitation
3.3.2 Generator
Paramater | Description Notes
d. 100 Generator voltage L1-L2 expressed m % of the ganerator rated
voltage (P.100)
d. 401 Generator vollage L2-L3 expressed in % of the generator rated
valtage (P.100)
d.102 Genergtor voltage L3-L1 expressed in % of the generatar rabed
voltage (P.100)
d.103 Generatar vollage refersnce expressed in % of the genesator
rated voftage (P.100)
d. 104 Gaxneratar fregquancy expressad in HZ
d.110 Ganarator current axpressed in % of the ganaralos rated currant
(P10
4411 Generator power factor
d112 Generator power facter reference
G120 Generalor apparent power sapressed jn % ool the genesator
rated power (P_100:P, 110}
.12 Generator active power expressed in % of the generator rated
power {P100=F 110)
d. 122 Generator reactive power gxpressaed in % of the gensrator rated
power (P.100xP, 110)
d.123 Generator reactive power reference expressed n % of the
generator rated power (P100xP, 110)
d 130 Time [0 in case of Alensenbon of the imitation af the maximuam
current of generator
3.3.3 Mains
Parameter | Description Notes
d. 200 Mairs vollage expressed in % of the gensrator raled vollage
{P.100)
d.2M Bains frequency enpressed in HZ
d.210 Sync slip expressed in HE
d.211 Dela Phase eypresead in dag
d.212 Last circuit breaker closing tine
d.213 Last Synchromization Time

21087




3.3.4 Actual regulation

Parameter |Description Notes
0.300 Control staties a Fault
1 Blop
2 P I el
3 FvR coniml
4 FCR contrzl
b Wait frequency
L5} Ramp
7 AVE contral
8 PFAVAR control
d.301 Contid mode As PA00
d.302 Referenes
d.303 Feadback
o304 Errar
d.310 Froporbonal plus dervabive gain
d.311  |integral gain
d3aiz Rexgpubalor cail
d 330 Active limits bit mapping (hex codes):
| 0001 Minirmum lregquisney
0002 Wiz
0004 Ramp
0008 Under excitation
{0010 Pimimum current
Q20 Minirnum reactive poser
Q040 cadibsratar al minimum
Q00 = Rpsarved---
aﬂ-!ﬂrl:l- calilrratar at maximam
(0200 Cher excitation
!mm Field I
{0800 Generatar Ixt
| 1000 Ganerator curment
iECII'.'ID Ganaratar Voltage
{4000 Maxaimurm reaclive povwiarn
3.3.5 Digital & Analog Inputs/Outputs monitor
Paramaeter | Description MNotes
o400 Digital inputs monitor
o 401 Drigitaal inpeuts local monilar
@402 |Digital inpuls ramate monitor
o 410 Diigital oulpuls monilor
d411 Diggital oulpuds cal monitoer
412 Digyital outputs mmotoe monitar
d. 420 Analog input 1 mandtor {filtered)
d. 421 Analog input 1 monitor (conditionad
ol 222 Analog input 1 mondtor { e
d.423  |Analoginpul 1 manitor {local)
ol 224 Analag inpul 1 manitos {remolo)
430 Analoar input 2 maonitor (Nllered)
d.431 Analag input 2 manitor (conditioned)
d 432 Analog input 2 mordtor {rans)

22,7




d.433

Aralog input 2 monitor (iocal)

:d.dﬂd Analog Input 2 manitor [remdabe)

| d.440 Analog cutput 1 monitor {ftered)
|d-441 Analog cutput T monitor {condtioned)
|d.442 Analog output 1 monibor {raw)

Ed.#Eﬁ Analog output 2 momitor {filtered)
|d.451 Anglog culput 2 monibor {(conditioned)
id 452 Analog oulput 2 manibar (raw)

3.3.6 Fieldbus

Faramater |[Description Nates
| d.500 CAN Rx errors
| 501 CAM Tx emors
|d.502 CAN status
3.3.7 Alarms
Parameter | Deseription |Notes
o B0 Faulls (Mask Low) bit mapping (hex codes):
000 Cwer cuarent 0.C
0002 Watchdog uds
00034 Ower heating oH
0008 Exiemal fault EF
0010 Escitation over load E.OVL
0020 Serial fime oull =y |
o040 Serlal tirme ot 2 S0 2
Q080  Power supply feedback loss PSPl
0130 Parallel switch fault BAral
0200 TV loss vl
40 TV asymmatrical W AasY
DEQD  Rotor diode opean r.0.G
1000 Rotor diode shor rDa
2000 Under valtage .
4000 Temperature Sensor emor LS. Er
5000 TAloss pAL
o B0 Faults (Mask High) bit mapping (hex codas)
0007 Brake Resislor over healing.  br.OH
2000 Params emor P.Eir
4000 Params file ermor B.F.Er
E000  Configuration fil2 error CFEr
dB10 WWamings {Mask Low) As d.sin
CEIE Wamings [Mask High| As 420
3.3.8 Fault log details
Farameter | Description Nates
4. B50 Faults L A= d.800
d 851 Faults H As d. 801
id.ﬂﬁ:} Wamings L | As d.B10
d.803 Warmnings H | Az d.B11
o BG4 Povaies an lime L A d GEO
o BEG Powoer an fime H Asd 881

23087




3 858 Run time L Az d 082

d.B57 Run time H As d, 983
3 858 Fiald Currant As d.000

d.858 Fiald Valtage As d.010
4 860 Ganeralor Valtage L1-L2 As d.100

d.861 Ganerator Freq. Oul As d.104
| BEZ Ganerator Curran As d.110

d.BE3 Generator Power Facior Asd, 111

864 Conirol Status As d.300
| 4.865 Control Mode As d, 301
' BEE Raf As d.302

d.867 Feedback As d.303
4. BEE Regubator Oul As d.312

d.86% Active limits As d. 330
4870 Digy Inpuis monitar As €400

4.871 Dig. Cut monitor As d.410

d.872 DEC Bus Vollage As d.009

3.3.9 Exciter

Parameter | Description Noles
 d.800 Exciter In

d.901 Exciter Ipk

d.810 Exc. DC s W max

o BS0 FW ver, & rev,

d. 851 FW release

d.0527 SN HI

d.053 BM LO

d. 8954 Param chackswum

o 980 Poweer an time L

d.881 Paosar an time H

d.BE2 Run tine L

d. 8983 Run time H

d 987 Heatsink femp.

d.998 Exciter [xT lav.

o999 DG Bus Voltage




4. CONFIGURATION

4.1 Inputs and outputs
4.1.1 Digital inputs

The voltage regulator S2008 has 16 digital inputs.

Parameter Input Default

1,000 1 1 RUN(NDY
1001 2 25  GRID PAR SW (NO)
1002 3 41 FF REF2 (MO

1003 4 31 SET RAISE (ND)
1,004 5 33 SET LOWER (N}
1005 fi 3 Q=0 (N0

Lo ? _21___GRID FOLLOW (NO)
LOO7 B 13 MANUAL FCR (NO)
L0208 ] 35 SET PRE POS (MO
1.009 10 5 AL*EM_FEEE_FJE_D}
Lg10 11 g EXTERMAL FAULT (MC)
g1 12 0 MONE

Lo 13 0 MNONE

1013 14 | 0 NONE

LO4 156 0 HONE

1015 16 0 NONE

Each input can be configured as desired, the following is the list of possible configurabons:

HOME

LM (M)

RUMNE)
EMARLE (N0}

ALARM REEFT (MDY (EDEE}

ALARM REEET RC [EDGE]

EATERNAL FAULT {HG)

EXTERNAL FAULT {NC)

0
1
2
3
4 |emame o)
S
2]
7
B
B

BABLIAL PWM (D)

A0 | MAMUAL PWRE D)

1" BLaMUAL FYR [N

12 | MAMLIAL PR G

13 BAAMUAL FOR (MO}

M | MANUAL FGR (HE)

15 BUTO AVR [NO

18 | ALITCH AWE (G

17 [AUTO WD (O

e AUTO VDS (NG

1% AUTO WOC GRIDE [

AUTO WD GRICGE [MC)

GRID FOLLOW a0

GRIID POLLOW (N0

GRID BEYMC (N

SRID PAR 5W (O

el
S
2z
1 |GHID SYMC (MO
24
o
T

GRID PAR EW [RE)

ar AUTEPF (NO)

20 | AUTOPF (NG}

20 |AUTO VAR NDY
an AUTH VAR (NG

b | BET RASE (MO}

a2 SET RAISE [HC}

a3 EET LOWER (MO

34 SET LOWER [HC)

35 EET PFRE POE |NI)

a6 SET PRE POE RS

a7 WASTER Fall [

38 MASTER FAIL [RS)

i e ()

0 |o=omo

4 PF REFE IR

&2 FF REF2 [MNC)

LH] 5% N

re-

L4 150%: {HC}

L SUPPLY BUILDLE O )

&k SUPPLY BUILDUE [NC)

a7 W GEM REFZ (NO)

48 WOEN REFE (NC)

48 %F LIRIT NSABLE MG

il W LIT [HSABLE M)

51 ERAKE R THERMAL BEEMS (WD)

g2 BHAKE B THERMAL SEMS (HE)
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4.1.2 Enabling virtual digital inputs

Through a "virtual setting” via serial line or fieldbus, It is possible to use all the functions availatle on the digital
inputs,

The setting can be carfed cut in such configurations, where the digtal commands are a med of "wirlual® and
terminals.

The virtual assignment can be performed through the parameter C.500.

Below is the reporied the drawing describing the combination between the byte of the virtual inputs and the drive
terminals, with the relative decoder mask.

The switch between the "virtiual® commands and the terminals is datermined by programmakle mask 1050,
These parameters have to be managed bitwise. Al each bit cormesponds a switch, as follows.

Parameter Description Nates
1060 Famote anable mask 0 Terminal
1 Wirual

The formula below describes the result of the virtual inputs setling:

(Input AND (NOT Mask)] OR (Virtual AND Mask)

Terminal digital inputs Wirtual digital inputs
CH 20 '
Bl7|e|514]3|2]1 B|7|e|5|4|3|2|1| Cc500
CN 21 |
I 1
| I
v W F % ¥ ¥ w ¥ L N N w W 3 -*
0,401 a?ﬁsqaiz1 sl7lelslalalz|1]| Daoz
. 1
|| I S ||
I 1 |
|

1 - || S A e e T et g - | Lo Bt DI

l

To intemnal drive
digital commands
1aoo...... 1015
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4.1.3 Digital outputs
The valtage reguiator $2006 has 16 digital cutpuis,

Paramater Output | Defauit
1100 1 8  Parallel CB (NO)
1101 2 38 0=0(NO)
1102 3 13 Calibrator max (NO)
1103 4 11 Calibratar rmin (MO0
1104 5 18 Manual mode (NO)
1105 B 3 Fault (NO)
| 108 7 21 PF 2nd reference (NO)
1107 B 0 Mone
1108 g 0 None
| 108 10 1 Run(NO)
1110 T 0 Mone
1111 12 0 MNone
1112 13 0 Mone
1113 14 0 MNone
1114 15 0 MNone
I115 18 0 Hone

Each output can be configured as desired, the following is the list of possible configurations:

0 | Mopa 25 | Boost (MO] 50 | Contal mode FYR (MC}
1 Buin (MO 26 | Boosl {NCH 51 | Contral made FCH (RO
2 | Run(MC) 27 | Warring (MO 52 | Control made FCR [NC)
3 | Fault {NO) 28 | Warrang (NC} 53 | Conbrol mode AVR (NO)
4 | Fautlt {MC) 28 | Warreng Mask1 {HO) 54 | Conbol mode AVE [MC)
5 | Resdy (NO) 30 | Warring Maskt [HC) 55 | Control rade PF (ND)
& | Resdy (WG] 31 | Warreng Maskc (NG 56 | Contral made PF (MNC)
7 | Walchdog (MO} 32 | Warrmng Magk2 [HC) 57 | Control made VAR MO
8 | ‘Walchdog [(MHC) 33 | Limits Any (WO} 58 | Contral mode VAR [MNC)
3 | Parallel CB (MO} 34 | Limits Any (W) 59 | Tharmal warming (MO}
10 | Paralled CB (M) 35 | Limils Mask1 (NO) 80 | Thermal waming (MC)
11 | Calibrator min (MO 36 | Limits Mask1 (MC) g1 | Gan 'V Calbe=100% (MO
12 | Calibrator min (NG} AT | Limits Mask? (NO) 62 | Gan ¥ Calip==100% (NC)
135 | Calibealor ma (0] 3B | Limits Mask2 (NG} 63 | Speed Up (MO}

14 | Calibrator max {FC) 38 | g=0Mm0) 84 | Spaed Up [NC)

15 | PF = 1 [NO} 40 | Q=0 MC) 65 | Spesd Down {NO)

16 | PF=1[NC) 41 | Gnd V matching (HO) 68 | Speed Down |NC)
17 | Esciter Overload (NOj 42 | Grd V maiching (NC) i o

18 | Excitar Chiarioad (M) 43 | Gnd F rmatcining (MO

18 | Manual made (MO} 44 | Grid F rralching (MG}

20 | Mamal mode (HC) 45 | Calibrator at prasat (MO

21 | PF 2nd refesence (NO) 46 | Calibrabor al preset [NC)

22 | PF 2nd referance (NC| 47 | Control mode PYWEA (MO}

23 | Fiald Flashing (MO &3 | Cantral mode PYW [NC)

24 | Fiald Flashing (NC} 49 | Control modae FYR (MO}
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4.1.4 Enabling virtual digital outputs
Through a “virtual setiing” wia serlal line or fieldbus, i Is possible to use all the functions available on the digital
outputs,
The setling can be camed oul in such configurations, where the outputs are a mix of "virlual” and drive function.
The virtual assignment can be performed through the parameter C.550,
Below i the reporied the drawing desciibing the combination between the byte of the virtlual culputs and the drive
terminals, with the relative decodar mask.
The switch between the “wriual” oulputs and the drive fjunctions is determined by programmable mask 1150

Thesa parametars have o be managed biwisae. At each bit corresponds a switch, &s follows.

Parameter Description Nates
1150 Femate anable mask 0 Drwve funciion
|1 Viruad control

The formula below describes the result of the virual outputs setling:

[Dutput AND (NOT Mask)] OR (Virtual AND Mask)

Dirve |exfpoal shates Virtual setlings
T c883ggas " — AR €550 |
—_— — o m omm mm — m m— |
L LU NN
DAI0 |16, (8|7 6151432 1‘ % RS, | -3 | D411 |
% T 1
| | RN |
Uil s |
R ntem il B
13 1
ba of eg &1]0g &
K& SK j X 1,180
Bit 15 Bit 1 Bil 0
L 3 N 3 N
16 2z 1 D410
T l 1 1
OUT 16 [ | OUT2 | OUT1 | CNiZeCNiB

Zaia¥



4.1.5 Fast De-Excitation output

In the event of & fault or siop, the fast de-excitation cutput command allows all the enengy stored in the field circuit
ta be discharged through an appropriately sized de-excitation resistor,

The regulator through the CH23 connector output can oonirol a de-excitation module (optional) which inserts ar
short circuits an appropriate resistor (opticnal) connected in series to the field circuit

Through the parameter 1180 if is possible to set the function type of the rapid de-exgitation oulput,

_Fﬂ'l"'l'm Mw- " Motes

1180 De-Excilation mode 0 Achve al FAULT
i Mot-active at FAULT
2 Active at STOP
B NN oo

1.160=1 st | |

The guiput will deactivate for one of the

following reasons: Emahle -

« when there is a fault with the regulator
due to intemal or extenal causes {if Fault T
an input of 1L.0xx=7 or & is configured i }

i Wf‘ill:_":l'lpﬂi'EElbﬂE:x ! ‘gu } De-Eacitanion I I !

1.160=3 Start —_—

The autput will deactivate for one of the . : :

following reasons; Enable —

= when it does not START Faull I

= when disabled : ! | ; | i

# inthecase of a FAULT DDe-FExcitanion | | | | | |
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: S2006
: 2 CN23
o
I.160=0
The output will aclivate for one of the Stan _| —
following reasons; Roabls I
« when there is a faull with the ' :
regulator due to internal or extemal Fauli i
causes {if an input of |.0xx=7 or B is i i
configured) Dre-Exeitanion I | |
«» when disabled
1.160=2
The output will deactivate for one of the st I_i
follwing reasons; FEnahle i I | I—
« when it does not START i -
= when disabled Fauln 1 : |_ |
s inthe case of a FALLT ! ! i
De-Excitanion 1 1 —

3ET




4.1.6 Analog inputs
The valtage reguiator 52006 has 16 analog outputs.

FParameler Description Nofes

| 200 Type of Input 0 woltage (-10 ! +10V)
1 currand (-20 =20 mA)

209 Inpait eaondinate X1 Cenfigurahle from -100% ta | 202
|-2i02 Inpaut cocrndinate X2 Cornfigurable from 1.201 to 100%
200 Cuitpuf coordinalie 1 Configurable from -300% to 400%
| 20 Qutpul eoordinaiey? Configurable from -300% to 400%
205 Filter Configurable from 0 to 25

To correctly configure the analog input reguired, you must configure the range of the analog input and the
correspanding range of the output you wish to control.

[7] A

LB
4}

e s analapico |

Ingresss nnalagaco *

LU S
v

Example:

In the event you want to vary the voltage reference In a range thaf goes from 85 fo 105% of the nominal voltage
through an anslog input 4-20mA, where B5% comesponds fo 4mA and 105% corresponds o 20mA, proceed as

folows:

T,
2,

3

4.
5,

saf the parameter |, 200=1 (cumant ingut)
sef the pararmeter |.201220 (the coordinate X1 in input

X X2
where 4mA correspend fo 20%) 3y i .1' W [mAl
sef the parameter | 202=100 (the coordinate X2 in input  + — -
where 20mA correspond fo 700%) <10 * 20 L

sef the parameter | .203=85 (the coordinate Y1 in autput)
sef the perameter |, 204=705 {the coordinate Y2 inoutoul)

i this way there is a inear varmation of the analog inpuf funchion vollage reference

[ %] e Machine valtnge

1{k51

#E -

>
[ma]

Anniye g

Similar considerations can be made when configuring the second analog input

a7



Parameter Description Notes

1.210 Type of Input 0 vollage (<10 / +10V)
1 current (-20 ¢ +20 md)

1211 Inpul ecordinate X1 Configurable from -100% o | 212
1.212 Input conrdinate X2 Configurable fromn 1211 to 100%
1.213 Qutput coordinate 1 | Configurable from —400% to 400%
1.214 Cutput coordinate Y2 Configurable from -400% o 400%
1L.215 Filter Configurable from O fo 28

ke Jelll -




4.1.7 Enabling virtual analog inputs

Through & "virtual seiting” via seral line or fieldbus, it is possible o use all the functions available on the analog
inputs.

The sefing can be camiad out in such configurations, where the analog commands are a mix of “virtual®™ and
terminals.

The virlual assignment can be performed through the parameter C.600/C 801,

Below is the reporied the drawing describing the combination between the byte of the virlual inputs and the drive
terminals, with the relative decoder mask.

The switch batween the "virtual" commands and the terminals is determined by programmable mask 1.050.
These parameters have to be managed bitwise, At each bit corresponds a switch, as follows.

Paramebar Desecription Notas
1250 Remote enable mask 0 Temminal
1 Wirtual
Cha | ‘
123 . C.B0) | 455 C. 601
' w
: W
.00 | ;210
i E I W
D42y D424 [ 1 B O 534

D422 D.432

p— |25

O421 | O3 |
.
Filra pasis
W_. i
ondrd

O.420 430

8
&

AT



4.1.1 Analog Outputs
The voltage regulator 52006 has two analog cutpuls configurable between 0-20mA,
Through the analog output contrallad current, it is possible to have any size ksted in the table (parameter 1,300},

]

Parameter | Description

TR

L300 Size Available

:

Field |

Fiald W

Ot Duity

Gensrator V
Generatar |

Generatar P
CGensrator O
Gerprabor 5
Generator PF

Mains W

Actual Reg. Reference
Actual Reg. Feedback
Actual Reg. Error
Achial Heg. P+D
Actual Reg. |

Actual Reg, Output
Remata

O Bus Woltage

Sync freq. Adj

An Inpuf 1

An Input 2

130 Input coordinate X1 Configurable from -400% to 1302

|.a02 Inpuf cocrdinate X2 Configuratie fram 1.301 o 400%
1303 Chsput coordinate 1 Configurable from O to 100%
1304 Cufput coordinate W2 Canfigurabda from O to 100%

|.305 Filter Caorlegurable from O to 28

BEsdanionidemvansunao

To correctly configure the output, the procedurs I8 similar to that shown in the previous paragraph for the
configuration of the analog inputs.

(%] A
o+ g
BT T e o S N v P IR
N
:
i
i
I
I b2 e T et ] R Ao S
I3 ! '
- ; . .
-4 1301 1302 400 [%]
1311 1312
Useitn mnmbogea |
Ulseatn aiviilogacs 2
-100 4
v

JET



Exampies:
In the case where you want the excitation current with a range from O o 150% of the nominal excitalion current

through the snalog owlpwt 4-20mA, where 0 corresponds fo 4mA and 150% corresponds fo 20mA, you can
procesd as follows:

1. &2t the parameter | .300=0 fexcitation current) [mAL A %]
2. selbthe parameter |.301=0 (coordinate X1 of the size selected) mAL A
3. selthe parameter |.302=150 (the coordinate X2 of the size salected) v2 20 4100
4. saf the paramater [ 303=20 (the coordinate ! in owpwt where 4mA comespand to 20%) o
5. zet the parameter | 204=100 (the coordinale Y2 in owlpu! where 20ma commespond o
T0026)
Y1 4 <20
In this way there (£ a linear analog oufput variation
depending on the excifation curment b+ 0

Excitation curmeni

Similar considerations can be made to configure the second anakog output

Paramater Dascription Netes
E310 Size Available See the praviows table
13119 Imput coordimate X1 Configurabse from -400% 1o 1,302
L3112 Input cobrdinate X2 Configurabla from 1 207 to 400%
L2313 Dulput coordinate Y1 Canfigurable fram O fo 100%
314 Outpul coordinate Y2 Canfigurabée Tram O o 100%
L3115 Filtar Configurabés from 0 ic 25

28T



4.1.1 Enable Virtual Analog Outputs

This parameter allows, through the “virual setting” (from field Bus), the remote control of the analog oulputs. When
the parameter |.300 is set at 16, the analog output 1 is conirofled by the value setin parameter .

LUSCITA 1 LCITA 2

| C.650 C.am,

Bl

| LLlbaaadgtd
16
| 1.300 4\ 1,310
l k

D442 ‘ D453
F k
' 4
I Condiz anamanis |
Ted
r v
D441 D451

Fiiro passa
Dasso 1" 4 1395
orine

D.440 0.450
CNE | Cpd
7-8 810

IBBT



41,1 RS485 Communication

Farameter

Deseription

Notes

l.400

RE485 config

dizalblad

Madbus RTL BN
Modbus RTU 8E1
Madbus RTU B0
Madbus RTL BN2

| 401

RE4E5 bilrale

4840
se00
19200
38400
STE00
115200

P A B == 0| da 3 B - D

402

RE485 node ID

Configurakxle from 1 to 247

| 403

RE4ES fimecul

Configurabhke from 0-25 secomds

| b

RE485 delay

Configurable trorm O fo 0.1 seconds

411 USB

Communication

Parameter

Deseription

Notes

| 450

LSE config

Disabled

Madbus RTL) M1
Madbus RTL EEY
Madbus RTL 01
Modbus RTL BM2

| 457

LIZE bitrate

4800
200
18200
38400
BTE00
116200

LR R e = e =

452

USE node 1D

Configuratle from 1o 247

1453

USE timeaut

Configuratrle Tram 0-25 secomds

411 CAN

bus communication

Description

Maotes

15040

CAaN conlig

Disakled
CAM progrietary
CAM apen

1501

CAN bitrate

20 kBps
50 kBps
125 kBps
250 kBps
oS00 kBps
800 kBps
1 MEBps

LT R = T e~

502

CAN node 10

Configuratxle from 1 to 127

JTET




4.1.1 Ethernet communication

Parameter Description Nofes
I.&00 Ethamet moda D disabled
1 ModbusTCP sarver
I &10 IP addrass b1 Froam 1 o 258
811 P address b2 Froem 1 to 255
LE&12 P address b3 From 1 to 255
1813 IP address b4 | Froam 1 to 255
| 820 IP subneal mask b1 | Frowm 1 to 255
LE21 IP subnet mask b2 From 1 to 255
622 IP subnet mask b3 Froam 1 to 255
1623 IP subnet mask hd | From 1 to 258
I.&30 IF gateway b1 From 1 to 256
831 IP gateway b2 Froam 1 o 255
I.632 IF gateway b3 From 1 to 255
LE33 IP gateway bd From 1 to 255

4.2 Description and Configuration Parameters
4.2.1 Field excitation data

Parameter | Description Notes
F.ood Field rated curment  expressed in & leco
P00 Field owver excitation Fmit expressed in % of the escitation raied current
(P00
P.og2 Field under excitation limit expressed in % of the excitation rated cument
(P.o0o)
P.210 Field rated voltage expressed in W Vacoc
P01 Field maxbmim WHE ﬂ:ﬂq!lﬁil!ﬂﬂ in % of fhe excitatian f-'ﬂllb!!_ current (P U_ilﬂ:l
P00 Field resistance skpressed in 1
P.021 Field inductance expressed in H
F.030 Field thermal | expressed in % of the excitation rated current {P.000)
P03 Field ower excitation delay time
P.032 Field aver excilation limit timea
P.0s0 Ratora poles palr
4.2.1 Minimum Excitation Current
The minimum excitation current is enabled only with machinge in paraliel network.
It shows the minimum excitation curant, under which, the machine cannot wark.
g el
e
.5 AT
Paramefer |Description MNotes
F.o02 Field under excitation limil expressed in % of the excitalion raled curent

(P00

3867




4.21 Maximum Excitation Current
The limit of maximum excitation current operates a limit on the maximum excitation current,
Excitation current [%a]

A

PO0] A -

3| Jeftinmrnt ="

P

I
|

ol ke B T
I
I

Continsis current 4 E
i t
| b >
. ﬂ'i' | ‘f (5]
Paramster | Dezceription Nates
F.ob1 Field ower excitation limit expressed in % of the excifation rated current [F.000) [e]
P00 Figld tharmal | expressad in % of the excitation rated curmant (P.000} [%a]
PO3Y | Fleid ovar siliion deleg 8rte 5]
P.0a2 Fiald ower excitation limit ima [=]
4.2.2 Generator data
 Parameter | Description Notes
P10 Genaraior rated voitage M
P.1a1 Generalor maximum voltage expressed in % of the generglor rated voltage (P.100% | [%)
F.102 Generator miremum vodtage expressed in % of the  generator rated voltags (P.100) | [%)
P10 Generafor raled current [A]
E.111 Generator maximum curent expressed in % of the generator rated current (P,110} | [%)]
F.112 Generator minemum cument expressed in %% of tha gensrator rated current (P.110) | [%)]
P13 Generafor TA loss delay [=]
Pi20 Generalor rated frequency [Hz]
F.130 Gienerator Wi minimum frequency expressed n % of P20 [%a]
P.131 Generator Wi madmum frequency expressad in % of P20 [%a]
P13z Generalor soft start Hmer [£]
P40 Genarator themmal currend  expressed in % of B 110 [%a]
P.141 Ganarator maximum curment delay tima []
P.1432 Gereralos maximwm curment tine [=]
P.150 Generator poles pair
P. 160 Limil minimum reactive power al P = 0% expressed in % of he generalor rafed
porwer (B, 100=F.110)
P.161 Lirmil minimum resclive power al P2 25% expressed in % of the generator rated
porwrer (P, 100=F.110)
P.162 Lirmil minimum resclive power al P = 50% exdpressed in % of the generator rated
porrer (B, 100=F.110)
P.163 Limit minimum reaclive power al P2 75% expressaed in % of he generalor raled
porwer (P, 100=F.110)
P 164 Lirmil mirimum reaclive power al P = 100% expressed in % of the generalor rafed
porer (P, 100=F.110)
P.170 Limit maximum resclive power al PP = 0% edgpressed in % of the generatar rated
porver (B, 100=F.110)
F.1T1 Limit maximurn reactive power al P = 100% expressad in % of the genermator rated
powner (B 100=F.110)

JWET



4.2.3 Generator current

Within these parameters it s possible to 52t the data retating to the alternator curent
«  Mominal alternator current
«  Maximum curreant threshold of the alternator, above which the regulator tands to da-energise tha altemator
o bring the current within the limits.
Minimum current threshold of the altermator, below which the PF and VAR regulators do not work.
IF the alternator current confinues baelow the minimum current for & pericd longer than the "Delay amp
signal loss” the alarm “TA Loss" is activated

Current
A
g P e e
Flllde=e= el S AL, L,
Fll2dsssscssscscanans
T .
L
Cintrailler enable PF ¢ VAR 13 |
TA Luss T
Parameter | Description Notes
Ll Generstor rated cument I
P.111 'Ganﬂrah:r rmamum cument exprassed in % of the generator rated curment fF’ 110)  |[%]
P.112 :Gﬂnamiur minimum current expressead in % of the ganerator rabed currenl (P.1100  [[%5)
P13 | Generalor TA leas delay [=1

4.21 V/Hz limit

The WiHz limit Is always active during the voltage contral phase. It limits the machine voltage as soon as the
frequency falls below the maximum frequency set in parameter P.1371. In the event of a reduction in revolutions,
this avoids over-fluxing.

Machine voltage [*a]

A

1.1

_f:—'
Parameter  Description Notes
(=R L] | Generalor rated vollage [yl
120 | Genarator rated frequency Hz]
P30 Generalor VIT minimum frequency expressed in % of P 120 ]
P31 Generator VA maximum frequency Emreasad in % of P120 4]

AHET



4.2.2 Soft Start

Through the configuration of parameter P.132, yvou can set the ramp of excitation of the maching, The soft start
function is only enabled in the Auto miodse

The excitation ramp s only activated if all the following conditions are met

+  Start command 15 actve
* The alternator frequency (P.120) is greater than the minimum fréeguency set (P.130)

F.132 |GanErE|.l-:|r soft start times [£]
P.100 | Generator rated voitage vl |

Machine voltage [%]
'y

P00

Resdunl volage
of tho genorabar

§ o
[T N S I T ]

4.2.1 The Limit of Minimum Reactive Power

The limit of minimum reactive power is determined by 5 points
P [w]

undergacited overexciicd

P10 Lirmit manimum reactive power ab Po= 0% expressed in % of the generator
rated power (P_100P 1100

P18 Lirmik mirimsam reactve power al Po= 25% expressed in % of the generator
rated power (P_100R 1100

P62 Lirmit mirdmvam reactve powsr al Po= S0% expressed in % of the generator
rated power (P_100P 1100

P83 Lirmik mirimvim reactve power al Po= 7% expressed in % of the generator
rated power (P_100R 1100

P16 Lirmit minirmwem reactive posenal P o= 100% expressed in % of the generator
rated power (P 1002 110)

41087



4.2.1 The Limit of Maximum Reactive Power
The limit of maximum reactive power s determined by 2 points.

underexcived

overexcited

-

]
]
]
:
Q- 1 Q+ [var]
:
Motor |
v
]
]
]
'
P10 =i
Parameter | Descripiion Nofes
AT Limit masimiem reactive power at P = 0% expressed in % of the generatos
rifed powar (P.100xP. 110)
P11 Limt mrsimiuem reastive poseer at P= 1 00% expressed n % of the generatar
rafled powar (P.100xP.110)
4.2.1 Implementation Limits
[ oe P 03]
(Ve _max[ P.110] " J’ AN
+ = Ref } Em M " ; { \
27 = FfIP[P17x] —.4"-. + f—————— 0OE T\ - If_mmax .-'I
g max , [P111,P.14x] e Jr g : o
‘ R A |, W—
II.'I-..-E'.L
o |
F.x}'g ]

X

(O~ = FUPILP 16x] Y i e -
._fg_nmh[F.liI,F_I-lx]] X v )—N [ﬁlrﬁ;]

o
- JE—
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4.2.2 Sensing

Parameter | Descrption Notes

2200 Genamtor voltage sensing 0 simgle phase V sense
s - i 1 Wweephase V sente

P.201 Fiedd buildup lewel e-xpmas&ﬂ in % of P.O00 '

P.210 TV Mains phase [deg]

P.211 TV Mains K

£212 Mains V toll [4]

|P.213 Mains aubo folloy

4.2.3 Power supply

TF-ﬂmHur Descriplion Notes
|P.250 Supply rated voltage

4.2.4 Control mode
The transition betwaean the various function modes is without sensitive varations (bump-less).

It is possible to select the default control mode through parameter p.300. This can be changed at any time
through a configurable digital input.

Parameter | Deseription Notes
P 300 Cenlal Made 0 =10

1 FVR

] FCR

& ANE

4 PF

& VAR

B ==
Dpen Loop (PWM) ; T
Manual control with a fixed output voltage X
Mobe: Mo limits are active. |

E
Manual Control (FVR) :
It reguiates the excitation woltage of the machine (or ;
the exciter machine) —%: |
Mote: The limits of the synchronouws machine are
deactivated.
E }

L. 3
Manual Regulation (FCR)
It regulates the excitation current of the machine (or of | P
the exciter machine) D — !
Mote: The limits of the synchronous machine are i '
deactivated. j

E | |
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”ﬂmﬁﬁémﬂﬁ;—ﬁwlﬁ;ﬂn[m] n | = ........ i
It regulates the voltage o the terminals of the 4
synchronous maching. | PFID —

Mote: Maasure of the current far compensation/droop

Regulation PF or VAR

It regulates the power-factor or the reactive power of
the synchronaus machine,

Mote: These functions are only active with the machine
switch in & closed state.

PID |

4.2.5 Droop

The compensation funchon (K>0) 15 used to cancel 3 fall in voltage in the transformer connected downstream of the
alternataor,

The droop function (K=0) is used when there are more generators running in paraliel. A reduction of the voltage is
applied depanding an tha reactive power supolied.

Parameter | Deseripbion Notes
F.400 Voltage compensation K expressed in % of P00 at reactive power=100%
P.401 Compensalion ramp bme
P.402 Prirmary grid ID
P.443 Altermn. grid 1D
Machine vodinge
[¥in} 4 K| 5%
|_'.r||:rl'l"=""""':rIlllrl :
i
I
d
o :l:.q 3%
|
: Resctvie power
< e
TiHPG %)

4.2 6 Series compensation
The seres compensation function corrects the voltags depending on the active pawer supplied

Parameter | Description Noles
P.410 | Valtage compensation K expressed in % of P00 al active power=100%
P11 Compensation ramp tme
Machine voliage
o -
(%) wl_wm | K=1,5%
I
|
I
I
i
i
I
._L. Achive Fm_r;
HF Enﬂ

HiET



4.2.7 Field flashing

Iin the case where the machine does not have enough residual voliage and the power of the regulator is directly
connected to the machine terminals. it is necessary to resorn to fisld-flashing.

It is possible o configure an cutput on the regulator to control the pre-excitation circui,

Once it has received the siarl signal, the reguiator will enable the configured owtput. Once it has reachad a
minimum set threshold through the parameter “FF off level” (p.420), the output will be deactivated. If afier “FF time
out’, configured through the parameter (P.421], the voltage does not reach the minimum threshold "FF off level”,
the regulator will fault,

Paramefer |Descripiion Notes
P.420 Fleid flashing off leved expressad In % of P.100
P42 Fiedd flashing maximum tme

Machine voltage [%]
A

-
#
F
1] " -.."-l-. L]
[} A L]
FJIﬂ—---f—————}f{—{————-
i FA
TR i B
i .__.-"' i ]
: —
Hum 1 P42 g]
FF digitsl onabpal ___:_
v FF gime out - -

428 Boost

The Boost function enables an external circuit thatl allows an increase in the excitation curment for a maximum set
tirme.

Parameter | Descripiion Notez
P.4340 Boost on level axpressad im % of Po100

P.431 Boost off hysteresis

P43z Boost maximum time

Machine voltage [%s]

P, 1) -

P.431 A
1. A3
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4.29 New Function Q
Parameter | Description Notes
P.450
P.451
P.452
P.453
P 454
P.45%
P 456
P.45T

——

4.2.10 New Function PF
Parameter | Description Notes
P.470
P.471
P472
PAT3

4.2.11 Rotor diode monitor
The Diode control function allows the detection of the following anomalies:
« Intarruplion of 3 dicde
=  Short circuit of 8 diode

Iin the brushless excitation system this function B notably important as it allows the control of the diodes installed
cn the rotor during its operation,

The block diagram that follows represents the excitation cincuit;

A
Symchomious
maching

N G N

To correcily configure the diode control function it is necaessary to know the rotor pole pairs and the generator pola
pairs:

« Rotors poles pair P.OS0
= Generator pabe pair  P.150

The rotor pole pairs are given by the manufaciurer (there are 2 by default) while the generator pole pairs can be
obtained through the number of revalutions and the freguency using the following formula:

_f-60
o

Ip

whera:
25 I8 the number of the pole pairs
fis the nominal frequency of the machine [Hz]
i 1= the number of nominal revalutions of the machine [rpm]

During normal operations, the current in the field circult of the exciler circuit has a very low ripple value [(d.005)

AT
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P.G10
P.E11

To configure the protection intervention it is necessary to specify the lzvel of ripple and the delay in detecting the

fault.
» Signal delay sc

= Detect leval sc



 Parameter | Desecription Notes
F.050 Riotogrs polas pair

F.150 Generalor pobes pair

P.&00 Detact lavel apen circst E!q:lI'EE.'E.Eﬂ.I..I'I % of P.000

P.&01 Signal delay open circuit

FP.&10 Dretect level shar circwil expressed in % of P.O0D

611 Signat defay shart circuit

4.2,12 Synchronization (optional)
When the synchroniser is disabled (P.704=0) tha parallal consensus output (|, 1XX=910) activates when voltage
and altemator frequency are equal, in order 1o enable a relay of extemnal synchronisation.
When the synchroniser is enabled (P.704:=1) the parallel consensus owtput activates on impulse for 300ms when all
the following conditions of synchronisation are met;

+  Valtage within the admitted iolerance in parameter P.700

o Flow betwesn the minirmum (p.701) and the maximum (P.702).

« Condition of aver synchronisation (P 703},

« Calculating the number of cyclas reached (P.704},
The paraliel consensus is anticipated in the response time of the switch (P.T06).
The closure time of the switch s maasured and visuglised on parametar d. 212,

Parameter| Description Notes
P.7on Wodtage tolerance expressed in % of P00 .
P70 | Minimum slip-sxpressad in He |
P.T02 haxmum slip expressed in Hz | '
P.703 Gererator Tasber
P704 | Waitcycles
P.708 Circuit breaker close time 5 |
P.710 Frequency adjiust type 0 analog out

: =2 incides pulse duty 10-80%

0 inc’dec time linear
F.711 Frequancy 2djust span expressed in Hz |
P.T12 Frequancy adjust tme axpresesd in g | '

The S2006 can send commands 1o the revalution regulator either digitally or analog,

The commands are periodically updated based on parameter PT12.

52006 regulates the flow halfway between the minimum and maximum admitted (parameaters P.701 and P.702).
Thers is a dead band around the flow set (within which S2006 does not generate commands for the rpm regulator),
egual fo 1/2 of the distance between minimum and maximum flow, With parameter P 710=0 the command is given
on the analog autput whose value i& preporbonal bo the flow and has full scale given by parameater P.T11.

With parameter P.710 comprised from 1 to 9, the digital commands generated have a figed duty cycle from 10 to
20% while with P_.710=10 the duty cycle is proportional to the flow, with full scale given by P.711.

W& | 13
|,\1:|p|.| § |l_7,.1'.|IH... PP P e BT TN W
_— L
[ -
| [Hz]
il 2o - Y]

" v *
[FIM] iSe [FFOZ]
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4.2.13 Alarms

Parameter | Description Notes
P.E0C Fault enable mask low |as D BOO
P.801 Fault enable mask high as D801
P.&10 Signal mask 1 1o @s% D800
=F .5 Signal mask 1 high |as D801
PE2O Signal mask 2 low as DEOO
P21 |Signalmask2high |as D801
P.&30 Thermal warning temparature expressad in “C |
4.2.14 Limitations
Parameter | Description Notes
P.&50 Limil rask 1 as% D330
P.ES1 Limit mask 2 as 00330
4.2.15 Operator interface
Parameter | Description Notes
P.and F1 key configuration 0 none
T setpoint raise

2 setpoint lower

3 setpoint pre position

4  alarm resat

5 jump o parameter
P F1 key aux valus
Pa10 F2 kery configuration ‘as P800
Pai1 F2 ey Al value
P.820 Free lad 1 configuration | As 1000
P221 Frea |lad 2 configuration &s 1000
Paan Passward level 1
P88 Passward level 2
Pag2 Sharbup param
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4.3 Commands

4.3.1 Non volatile parameters

Paramater | Descrption MNotes
G000 Farams save

C.0o1 Piarams reload

o002 Params defaust

4.3.2 Self commissioning

Parameter | Description MNotes
C00 Freld auto funing

4.3.3 System test utilities

C.200 Test step
G201 Test tima
C 202 Tast trigger

4.3.4 Virtual /O

Parameter | Deseription Motes
G500 Degital inputs remote stafus
C.550 Dhgital culpuls remote status
£ 600 Analogic input 1 remote value
€.601 Analogic input 2 remots valua
C.850 | Anslogec outpul 1 remole value
C.651 Analogic output 7 remote vaiue
4.3.5 Alarm

in the event of a faull an alarm code will appear on the display or several codes in rotation in the case of more
alarms. When there is an alarm, you can no longer visualise or modify any paramester. The alarm code continues to
flash on the display until the following operations are carried out;

L3

Resel the digital input {1L.0xx=5 or §) after the cause of the fault has been fourd.

Manual reset (keys UP + DOWM) after the cause of the fault has been found.

Identify the alarm (ACK) by pressing the key "M” for more than 1 second, in this casa the display continues
fo flash but it is possible to visualise and/or madify the parameters, In the event vou want o see the alarm
code that has caused the Fault, it is possible to reset the alarm ientification (ACK) through parameter

C.800=1

Parameter | Descripfion Naofes

oc _|Over Cument e Currant

UG Watchdog Watch Dog

OH Civer Heating Crver heating

E.F Exterrsl Faul Extermnal Faull

EOVL | Exciter OVerload | Exciter Overoad

S Sanal TimeOut 1 Timeout communicaton RG4S

3102 enal TirseOut 2 Timeoul Communication LISE

PAraL Paralied gwitch fauit

L ™ loss Failwrg §0 rend the sensing voiage

WASY | TV ASYmmedrical Imbalance greater than 20% between the 3 sensing vollages
observed [valid oply iT the sysiem s corfigured In threas
phases oo BP200=1)

D0 Rodor Diade E!Fl:rl Dicde failure (open)
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riD.5 Rotor Dioda Short Chods faiture (short cincuit)
Ly Under Vollage E.?EL‘?UE vollage s lower than the value sel in parmmeter
LS.Er Temperalure Sensor ERror Temperabure Sensar Errar
1AL TA loss Amp signalloss
|brOH Brake Resstor OwarHeating Cre-axcitaton esistor ovarbeating
P.Emr Params ERRor Parametar arroes with the consedquent inlroducticn of default
parameters
B.F.Ef Params File ERror Paramater file errors with the consequent inlroduction of
default parameaters
[CFE  |Configuration File Ermor

Far every fault the regulator memorises a series of data in order to analyse the causes more deeply. Through
parameter C.910 it |5 possible to s&t the parameter index that you want 1o see (for exampie 0 if you want (o see the
data of the last event), and through parameters from d.850 fo d 872 the following values:

Parameter | Description | Parameter that is recorded at the time of & fault |

d 850 Faults L d.B0oo

d.8561 Faults H d.B01

o 852 Warmimgs L d.B810

d.Bs3 Warnimgs H a8

o B&4 Powar on fims L d.980

d.855 Pawer on lime H d4.981

d 858 Rumn time L oanz

d B5T Run time H o983

d 858 Field Current d.000 ]

o 858 Fiald Voltage d01d

d.860 Generalor Viollage L1-L2 d.100

o Be1 Gensrator Freq. Chut o 104

o ag2 Ganarator Cumrent d. 110

d.BE3 Geaneralor Pewsr Fachar d.111

o _Be4d Control Status d.300

d BES Contral Mode d.301

d BEE Ref d.302

s K= LT Feadback d.303

o.BER Regulator Qut d.312

4.BER | Active limits | d.330

d.870 Dig. Inpu'ta maonitor d.400

d.871 Dig. Cwt monitor d410

o B¥2 0T Bus Voltage o 9949
Parameter | Description Notes
| C.a0d Resat al. Ack
, C 910 Faulis kog index Da da 7 (0= lasl svent)
iE g1t Clear faults (5]

4.3.6 Access control

Parameier Descriplion Nofes
g8 Password laval 1
981 Password havel 2
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5. REFERENCE AND REGULATORS

5.1 PWM reference (PWM)

This function mode allows controfling the command duty cycle of the IGBT,

In this case the regulator acts only on the ignition command of the 1GBT, without considering
what could happen extemally,

This function mede could be useful during the commissioning phase of the regulator or in the

case of troubleshaoting.
Dhuty
Cycle
Reference
»  PWM
Parameter | Deseription Notes
r.000 PYWW dully referends Saurce 0 mane
|1 analog input 1
{2 analoginput 2
3 digital
r.001 PN reference marinminm | [5a]
r.002 P referance maximum | [B4]
F.003 PO digglal refenence | 7,00 1=r 003, 002
r.o10 P 'ramp time '.is;] ! -
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5.2 Field voltage reference (FVR)

This function mode allows confrodling the regulator outpul voltage.

In this case the regulator only controls the output curment to the exciiation terminals of the
regulator, without considering what could happen externally.

This functicn mode could be useful dunng the commissioning phase of the regulator or in the

case of troubleshooting.
Dty
Cycle
i ref Realerence
- [ FWR 3 P
Vbus bk
L
Parameiter Description Notes
r. 100 Fiald valtage refarence sourca 0 nona
1 analog input 1
2  analog imput 2
3 digital
1101 TRR VORmOR: FTMNTIOR NI LAY SireeEe X1 W OF DV {11
r.102 Field woltage reference maximurm expressed in % of P.O10 [%]
r.403 Field voltage digital reference expressad in % of P00 r.401=r103<r.102
L1108 1 Field vollage ramg fime. 1151
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5.3 Field current reference and regulator (FCR)

This function mode allows controlling the regulator output veltage.
in this case the regulator only conireds the output current to the excitation terminals of the

ragulator, without considering what could happen extemally.

This function mode could be useful during the commisskoning phase of the regulator or in the

cass of troubleshoaoting.

[P.011]

Dutty
R Cycle
A.. FCRH U virel - FVR Retrence = PWN
[R25x] |/ .
4 N F
S I bk .-_" { "'{ﬂ:l-l_.IE bk ;
. Lty
Parameter | Description Motes
r-200 Field currant reference source 0  none
1 analog inpst 1
2  analog input 2
3 digital
F201 Fretl Cumment iulereno MiSTOT ATk n el ke 1)
r.202 Field current reference masimum expressed in % of P.OD0O %]
r203 Fiald current digital referance sxprassed in % of P.OOJ r. 201 <r 203<r 202
r210 Fleld current ramp time =]
r-250 Froportional gain
r251 Intagral achon fime
r262 Dervative actian lime

SET




5.4 Generator voltage reference and regulator (AVR)

The regulater automatically confrels the culput voltage to the alternator berminals.

This is the principal function mode,

Glven the importance, 2 controls have been sat up that can be configured with different parameters in order o
cbiain a different response from the system according to the situation,

e
| fmax
~
[F.011]
Duty
—— - — e— SRS i. ae [:?:_13 =
Wg_rel FiD W _ref Fi _rel Reference
__Mfl_—____.. AVR U = - FCR U ———— FvR * PAVM
Rasg |7 M R25) | £ N |
T [
/ vawk /
) T A ivms_u-c ,f’r
‘,_-"" i
Irl"\ If_min
Paramater Deseription Notes
300 Generator voltage reference source 0 none
1 analog inpat 1
2 analog input 2
i digital
4 genarator mied
$ mains
.01 Generator vollage reference minimum expressed o % oof P00
r.a02 GeEnerglor vellage referencs maximum expressed in % of P00
r303 Ganarator voltage digital reference exgprassed in % of P.100
304 Ganerator voltage digital eference 1 expressed in % of P.100
1310 Senerator vollage ramp Lime
r.a11 Generator voliage calibrator slops
r. 360 Praporiconal gain raw
r.351 Integral action lirme raw
r3462 Dervative action time raw
r 360 Proporional gain fines
r.361 Integral action time fine
r.2G2 Derivative action tima fine
raTh Fire gains windows expressed in % of relerence
T.380 &, W avr smpls
r381 GV pbfik T
1362 GV il wind. :
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5.5 Generator PF reference and regulator (PF)

The regulator automatically controls the power factor of the alternator terminals.

—
I
[P.of1)
Dy
Cycle
PF ref | FID [ ref FiD W et Reference
ST e PF Yo I = FCR L T = = FUR -
[R45x] ¥ ] [R-Z5x] £ Y |
&
N —f =
r.400 Generabar PF relerence sourcs 0 Mene (PF=1)
1 analog input 1
2 analog imput 2
3 digital
r.a01 | Generator PF reterence minimum 3
r.402 Generator PF referance maxdmum
ra0d Generator PF digital reference
(gt i) Generator PF digital reference 4
r410 Generator PF rmmp time
450 Proparlianal gain
r.451 Integral action time
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5.6 Generator VAR reference and regulator (VAR)

The regulater avtomatically confrels the reactive power of the alternator terminals,

[P.011]
Dty
PD | PID e ' ey
WMAR_ el Yoo if_ref S oof Wi_ref i Referencs
5 wr | = ==+ FcR 2 FVR
[RBsx] | [R.26x] £
WAR_ X
P __\\l S I ik . bk
)
Fi=a
Vel T War
i - U
i A -\.
I.Il "‘I
o | o s
t ]
4 Saig ;
R
H‘"\. ..-"/));
Parameter Descrption MNotes
r.500 Ganarator VAR referencs sourcs 0 Mone
1 analog inpud 4
2 analog input 2
3 digital
r.501 Generator VAR reference minimum expressad in % of the genarator
rafed power (P00, 1103
r-502 Generstor VAR reference maximum expressed in % of the
generaler rated power (P 100xP, 110}
r-503 Generator VAR digital reference expressed in % of the generafor
rafed pewer (P00, 110}
r-510 Generator VAR ramp time
r.o5l Proporticnal gain
r551 Integral action fime
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5.7 Limit regulators

Paramater Dieseription

r.800 COwver excitation limit regulator proportional gadm
r.80 Crvar axcitation limit regulator Integrad action timea
P.810 Under excilatian limil requiator propotional gam
r.811 Linder excitation limit regulator Integral action time
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6. COMMISSIONING
6.1 Safety regulations

The 52006 operates with a dangerous voltage over 400V,

Working on live partz could cause injury to people or damage to the surrounding
environment.

Potential risks can be excluded if it is operated in the correct way and following the
instructions given hara.

After the unit has been swilched off, check that therg is no voltage over 50V in the terminals,

After disconnecting the circuits, 10 avoid unintentional closing, it is worth identifying through warning signats. the
switch points,

6.2 Connection of the Regulator

6.2.1 Power Supply
The regulator can be supplied through DG voltage, single phase AC or three-phases A,

E When ordering it should be specified the type and level of voltage on which the regulator will be cperated.

Once vou know the value and the type of nominal supply voltage, vou can apply a simple formula to find the value
to meed in P.250.

P.250=k-Vn
Where Vi is the nominal supply voltage and & can be obtained from the following table:

D Vaoltage | k=0.7
Single phase AC Voltage k=1
Three Phase AC Vollage | k=1

For example, suppose we had & nominal voltage of 200Vac three phase, the parameter P.250 would be set at:
P.250 =1 -200 = 204

The regulator ignores the run command wntil the supply voltage reaches the value set in P.250
If the regulator is supplied by a terminal board support, i is necessary 1o set the parameter P.250=0

6.2.1 Veltage Signals
The regulator has 3 inputs for the aliernator voltage and 2 inputs for the mains supply.

It Iz necessary o configure the value of the input voltage to the reguiator by setting the parameter P100 o the
comect value,

If there are only two alternator voltages, set the parameter P_200=0.

6.3 Setting the Standard Parameters

In the first commissioning phase it i essential to check all the parameters.

To upload the default parameters set the parameter C.002=1
To save the parameters, s2t the parameter C.000=1
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Standard Programming Procedurs

Parameter |Description Sat Valua

P.ODD Mominal excitation curent [0,14A]

P.O0 Creer Excitation Limit

P.OD2 Under Excitation Limit

PO Mominal excitation current [0, 1V]

P.O11 Dutput Vaoltage Limit (ceiling)

P_100 Maminal voltage of TV of sensing altemator output

P.101 Maximurm voltage of alternator output [%P.100]

P.110 Momiral Current of the TA of sensing altermnator culput
(0.1 A]

P11 Maximum voltage of alternator output [%P.110)

To disable protection set 98%

P.120 Mominal Freguency altermator output [0.1Hz)

P.130 Minimal frequency W (excitation start freguency)

S ...

P.13% Maximum freguency VIF (frequency intervention "low rpm
protection”] [%P.120]

P.160 Capability curve of the alternator [%P.1002P_110] (set

P.164 everything at -100% to disable the limitation)

P.200 Selection Sensing TV AC single phaseithreg-phase
[0 single phase/ithree phasa]

P.250 MNominal supply voltage [Vrms] {for precharge handiing
on exciters supplied independently from the alternator
cutput)

P00 | Frodeimpd Conuot hidde

Based on the wvalue set in P.300 and ofther requirements of the application specified, the following is
verfied/modified:
» The parameters relative 1o the references In the controd mode wsed and the gains of the associated
regulators (Roxax, usually at least R2wx, R.3xx, often also R.4xx o r.50x)
» The parameters related to the configuration of the digital and analog inpuisfoutpuis as well as the field bus
used {ixxx)
s {Oher functions like compensation o droop, series compensation, recognition faully dicdes,
synchrenisation, field-flashing, boost ele. on parameters P.xxx

6.4 Operations to be done while the machine is off

Preliminary Checks;
¥ Check the wiring comparing the connections with the electrical diagram
P Bupply auxiliary voltage
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F Adjust the parameters

= Check the measuring circuits for voltage and currents
¥ Measure the field resistance

#  Adjust the limits based on the client's power diagram

6.5 Operations to be done while the machine is off

Mo-load Test: (rotation at nominzl speed)
= Excitation and De-excitation in autematc and manual maods
= ESoft start in automatic mode
F  Adjust the et point range, optimise the voltage regulator
=  WHz Limitations
Load Test:
*  Measure the stator current, measure the active and reactive power, eventual droop or compeansation
=  Test the imit of over excitation and under excitation
= DOptimige the limits of the maximum and minimom excitation curent

= Dptimise the limits of the maximum and minimum reactive current

The setting of the P2 limits muzt be coordinated with the protections of the alternator. Usually the regulator
limit should be set at least 5% less,
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7. MAINTENANCE AND BREAKDOWN

Before carrying out any procedurs on the voltage regulator it is necessary to cut the current
and apply protective earthing equipment

7.1 Maintenance

VWhen the system is off it is necessary to check the sorew terminals thal, due to vibrations, could be loose.

honthly check that the cooler is not dusty, Clean using

7.2 Problem Solving

a dry cloth or vacuum cleaner,

The following instructions can be used to help locate a fault in the excitation system.

List of Possible Faults

Possible Causes

Checks

The machine does not start up

= Figld circuit brokan
= [Fiaeld switch cpen

& Check the winng
= Check the state of the field switch

o The Texld ashing does nof work

» Check e field Bashing circul

e Mo supply of the U alactronics

e Maazure the auxiliary woltage LIALLK
= ‘Verify amy release of the protective switch

= Mo supply of the Upys power

s Measure the voltage of Be UOWR power elreuit
= Verily any release of the protective switch

# The machine 1= only energisad by field fashng

= The machine i energised and de-ensrgised

s feasure the confrol and power supply voltage
& Chack the level of culpat of the fisld flashing phase

e Check the function mode. Field flashing @ normally
used autometicalty

Check the bevel of outpat of the field flashing phase
Check the set point
Measure the confrol and powsr supphy voltage

Over Voltage During Start up

e Owar voltage cawsad by the reguiabor

= Fiald Flashing current foo high

Measure the alternator voltage at the regulator votage
inpuls

Check the configuralion data

Check thea funcbon modsa

Check the et point and the ssttings

Check the vollage threshold limal

Check the lield Rashing cireul

Field flashing should supply a currant wvalus egual to :
10+15% of the excitation current in a no-load operation. |

The machine voltage is not stable during the no-load operation

G267



Possible Causes

Checks

= Regulaton Ermors

= Check the function mods
# Check the set point
| = Chack the automatic regulater parameters

o Sel point Errar

= Lipfdown input unstable
» Extermnal inpul unstable

= Breakdown of and aelement

= Checlk the winng, verfy the nput vollage, werity the
adpul currant

Parallel Function with unstable network.

Periodic oscillations of the reactive and possibly active power

# Incormect regulalor setting

Changes have been made 1o the nebwork configuration?
= ‘fes: reset the regulator

= Mo: check the parasmeters of the function mode
selechad

Irregular instability, sporadic over or under excitation not caused by the network

s Thae influanes al the Droop o the vollage requlator
is imaffective or TA s defeciive

s Check lhe dioog of compensalion sel
= Cheak the TA axtarmal circull
= Alert that the machine switch 5 nol active

& Machine functioning outside jts admissible rangs
{nocrmslly profected by bmits )

= Take the machime i = normal opseating rangs
reqgulating the set point

& Check thee frits s

The operating point cannot be reached

& Sei point Errar & Chieck the function modse
= Chaclk sat point
» Limit active » Take the machine o & normal operating range

regulading the sef point
& Check the Bmils sl

boost circuit
= Thara is no voliage in the power unid

= Reagulaton Ermor

# Measure the contral and powar supply voltage
= Yerify any release of the protectve switch

= Chiack the funclion mode

& Check the sai poinl

& Chack the automatic regudatar paramasters
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8. GENERAL DATA

Information
Device: 52008

Order code
S2006 / / /
& & &
Excitation curmrent

IenS5A os |
len=10A 10 |
len =154 15 |
=2 oty 25 |
lera =404 40 1 |
Withouwt tin bead |2 |
CEB Version O |

Power electronics supply
<240V - 0 <340V L
'-""24':"'4".&_.:- ] 3"34'3"-!":: H

Auxiliary supply

Mot present z
Preseant E

Ethernet communication
Mot present i
Presant b

Digital IFO

10 1O 10
16 IO 16
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8.1 S2006 up to 15A

{- ) T w9

RECOLATORE DI TENSIONE DICITALE

52006
g3
=
e gl
, _
§
o 3
i i
il o P 28 P,

Mechanical data

Weight = 5.6 kg

Protection class IP20

Dimensions (LxBxH) 360x340x130 mm
Climate stability

DOperating temperature 0 = 60°C
Storage temperature -20 = +75°C
Electrical data

Auxiiany supply Usx: Max powear Z50W
Pawer alectronics supply Uggn: DC ar AC (fram 40 to 800 Hz)
Excitation current 15 A

Onverlosd 200% for 108

Ovarload 150% for 4min
Curren| reduction for ambient lemperatures =50 °C 1 A /degree
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8.2 S2006 up to 25A

) %o
REGOLATORE DI TEMSIONE DIGITALE

s2006

8

-
'#

L8 -

Mechanical data

Waeight = 7.5 kg

Protechon class IP20

Dimensions (LaBxH) 400:300x1.35 mm

Climate stability

Operating temperature 0.+ 60°C

Storage temparature -20 + +75°C

Electrical data

Auxiliary supply WX Max powar 25W

Power electronics supply Uswr: DG or AC (from 40 to 800 Hz)
Excitation current 25 &

Chvarload 200 for 10s

Chverload 150% for 4min
Current reduction for ambient temperatures =50 "C 1 A /degres
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8.3 S2006 up to 40A

: SRRy
REGOLATORT DL TENSIONT DIGITALE

S2006

.

He &
e
e ¢

158

Mechanical data

Welght = 25 kg

Profection class (P20

Dimensions (LxBxH) 400x300:150 mm

Climate stability

Operating temperature 0+ 60°C

Storags tamperaturs -20 = +75°C

Electrical data

Auriliary supply Uae Mayk powes 250

Power electronics supply Usws: DG or AC (from 40 to 600 Hz)
Excitation currant 40 A

Overloed 150% for 10s

Curren! reduction for ambsent lemperatures =50 "C 1 A degree
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