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Important Notice

Our experience has shown that, if the information and recommendations contained in
this Operating Instructions are observed, the best possible reliability of our products is
assured,

The data contained herein purports solely to describe the product and it is not a
warranty of performance or characteristics. It Is with the best interests of our
customers in mind that we constantly strive to improve our products and keep them
abreast of advances in technology. This may, howaver, lead to discrepancies between
a product and its "Technical Description" or "Operating Instructions”,

This document has been carefully prepared and reviewed, however should in spite of
this the reader find an error, he is requested to inform us at his earliest convenience.
It is scarcely possible for the operating instructions for technical equipment to cover
every eventuality, which can occur In practice. We would therefore request you to
notify us or our agent in the case of all unusual behavior that does not appear to be
covered by these operating instructions.

It is pointed out that all local regulations must be observed when connecting and
commissioning this equipment in addition to these operating instructions.

We cannot accept any responsibility for damage incurred as a result of mishandling
the eguipment regardless of whether particular reference is made in these operating
instructions or not.

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

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

1.1 General

The safety instructions shall be followed during installation, commissioning, operation
and malintenance of the excitation system. Read all Instructions carefully before
operating the device and keep this manual for future reference.

Required Qualification

Personnel involved in installation work and commissioning of the 52022 must be
familiar, specially instructed and informed about the residual danger areas according
to the regulations currently in force.

Cperating personnel is not permitted to work at the control system.

Specially instructed personnel must only carry out maintenance and repair work.

The maintenance personnel must be informed about the emergency shutdown
measures and must be capable of tuming off the system in case of emergency.

The maintenance 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 52022 has recelved the appropriate training or instructions
and has thoroughly read and clearly understood the safety instructions in this chapter.
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1.2 Safety Instructions

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

DANGER!

This symbol indicates an imminent danger resulting from
mechanical forces or high voltage. A non-observance leads to
life-threatening physical injury or death.

WARNING!

This symbol indicates a dangerous situation. A non-observance
may lead to bad or life-threatening physical injury or death,

CAUTION!

This symbol indicates a dangerous situation. A non-observance
may lead to physical injury or cause damage to the converter.

NOTICE!

This symbol emphasizes important information. A non-
observance may cause damage to the converter or to objects
close to it.

IMPORTANT!

This symbol indicates useful information. Not to be used to
indicate dangerous situations.

Pz, 5f4 2



2. DEVICE DESCRIPTION

2.1 Introduction

52022 is an automatic voltage regulator of the latest design for controls altemators
excitation. The unit contains the most advanced microprocessor technology together
with IGBT semiconductor technology {Insulated Gate Bipolar Transistor).

A practical and simple-to-operate panegl on the unit is used for all control operations.
In addition, user friendly software facilitates commissioning allows optimization of
operation.

The mechanical construction is compact and robust.
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2.2 Area of application

This advanced-design automatic wvoltage regulator is used for the excitation of
synchronous machines. This unit is only suitable for this one area of application.

The regulator can also be switched over to function as & automatic voltage regulator,
power factor or reactive power regulation.

SM= Synchronous Machine

E = Exciter
PMG = Permanent-Magnet-Generator
/
+—— h— AVR
s 2022
P
Generator excitation from generator
output
(o
/
Generator excitation with _ T— AVR
PMG or external supply. S 2022
/
Replacement of voltage regulators for ——a— AVR
generators with direct-current + S 2022
excitation machines.
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2.3 Hardware

Structure:

The device is built into a plastic casing, depending on the nominal output current some
madels have an aluminum base for cooling.
The connection terminals are integrated on top of the circult boards.

Fower electronics:

The power part is fitted with SCR semiconductors.
The average value of the output voltage is always positive. The output is protected
against short-circuit by a fuse.

Controf elfements:

The operating keys and the display are located on the circuit board.
The connector of the communication port it is located on the regulator.

Installation:
The site of installation must be dry and free of dust.

Mounting:

The regulator must be installed inside the machine or inside the control panel in order
to be protected against accidental contacts. For fastening the regulator, 4 MA through-
screws should be tightened with self-locking nuts in two corners holes.

It is recommended to bind the regulator back on a metal plate for better dissipation.

Connection diagram:

GENERATOR »
3
Power supply 1ph
3. 300 Vac
&0 - Aidd 2
B R4RS Enrdt

2.3.1 Control elements and interfaces

Carrying out settings on the unit
The displays and the four keys are sufficient to allow complete operation.
All settings can be carried out directly on the unit without additional eqguipment.

« Configuration of inputs and outputs;
« Parameter setting;
+  Display of impertant measuring values,
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Interface with PC

Parameter setting and optimization is possible using the user-friendly software 52022
Config for Microsoft Windows.

Connection cable with RS-485 Half-Duplex {two wire)

= Configuration of inputs and outputs;
= Parameter setting;

= Display of important measuring values;
= Parameter File upload or download.

Terminal blocks
Creerview of the device connections

[
BBB8 o

52022

FUSE FF12A
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FX1 - Power connections CN1 - Auxiliary power supply
= Excitation output 1 +12+35 Vdc
+  Excitation output GMND
L1 Power supply
L2 Power supply CN2 - RS 485 Serial Interface
L3 Power supply 1 GND
oV Sensing 2 GND
115V Sensing 3 Riservato
B Sensing 4  LINK -
490V Sensing 5 LINK +
PE 6 Riservato
7  Riservato
FX2 - Current sensing inputs 8 Riservato
S1 T.A 51
$2 T.A 52 CN2 - Control connections
Cl Comman
C2 Increase
C3 Decrease
C4 Parallel feedback
C5 45V Analog In
C6 Pobtentiometer adjust
C7  +6V aux
CB N.C
C9 OUT(E)
C10 OuT {C)
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2.3.2 Device connections: power and high voltage

Terminal designation | Signal Specifications
Auxiliary power supply DC Voltage 12+35 Vdc
Power electronics supply Input voltage MaX 440 Vac

mionofthree phase 0+-400 Hz

input continuously 0+700 Vdc

M ments ing 2 Generator voltage | = 0+490 Vrms

1 Generator current |« 055 Arms
» Galvanic isalation

Excitation output  Excitation voltage | 0 to V supply

Excitation current | 0+10 A (20 A per 10 s)

2.3.3 Device connections: control signals and interfaces

Designazione Segnale Specificazioni
connettore
Digital in 3
programmable 1
digital inputs 2
k1
¢+ 52022
5 (CN3
&
7
8
= 4mA
= Not isolated from power supply
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Designazione Segnale Specificazioni
connettore
Digital oukputs 1

programmable
digital output

124V

24N

+ Load Max 65mA 24Vdc

Analog inputs

2 Analog inputs

52022
CMN3

[T R TN SN S ¥ TR 4 )

s input £5V for reference adjust
= not isolated from power supply

ki)

MAMA
LA

o R W A=

» potentiometer 1K 5% for reference
adjust

+ not isolated from power supply

Pag. 12/4.2




Designazione Segnale Specificazioni
connettore
Communication 1 R5485
« Modbus RTU and propristary
protocols
+ half duplex
2.4 Software

2.4.1 Operating modes

Bump less changeover between all modes of operation

Regulates the terminal wvoltage of the |

synchronous machine.

Mote: Current measurement is optional;

used only for droop compensation

............................

PF or Var regulation (PF, Var)

Regulates the power factor or reactive a PF

power of the synchronous machine.

SM E
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3. DESCRIPTION OF THE FUNCTIONALITY

3.1 Soft Start

Thanks to the configuration of the following parameters, it is possible to sel up the excitation
ramp of the alternatar as follows:

Parametro |Descrizione {short) | Descrizione

P.100 Gen rate vollage Generator rated voltage [V]
P.101 Max zen, voltage Generator maximum voltage [9]
R.002 Ramp siope Ramp slope [%/s]

Machine voltage [%a)
A

L S T

P 1iH)

A soft start is done only in the AVR mode

3.2 Droop Compensation

The compensation function (K= 0} is used In order to cancel the voltage drop in the possible
transformer, which is downstream connected with the alternator.

The ‘droop’ function {K<0) is to be used if you are operating with more genarators in paralial.
It is applied a voltage reduction according to the output of the reactive power.

Machine voliage

i k [%a] i
' e
[ i
1 i
i 'Kq -], 9%,
i L]
i ]
L] ]
L] [ ]
i 1
: 1 Reactive power
i i =
[ 10 [%]
capacitive inhacive

This function is enabled only in AVR mode. The input must be configurad as follows: 100x = 4,
Parametro | Descrizione (short) |Descriziona
P.400 Voltage comp K Voltage comp [%%]
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3.3 'Keep alive’

This feature allows o maintain a8 minimum exci@tion current even when the alternator
frequency drops below the minimum (F.130).

The parameter P.250 is the one, where the minimum excitation current must be set up; this
setting must be done based on the power source (set up to 0 if the power is from PMG or
auxiliary}.

The AVR 52022 works to maintain an input auxiliary voltage of 80V in order to feed itzelf.

Parameter Description (short) |Description

P.250 KeepAlive min I Eoep Alive minimam I

P.130 Gen. VA min freg Generatar W minimum frequency
[Hz]

A

PR crog s oy s i g o
B R O
P g R A
P HEEPH""-’E £

[T R SR

¢
# ' a El
# # e ¥ ] i - -
L] L i [ # £ # i ¥ ‘f P r # ]

Having P.250 = 0 under the alternators minimum frequency the output will be
disabled.

[Hz]
A

P.130F -~ P - s e
w Ly i - " ' F e o

AL OFF S

“ ; ; b .-r rr' r:. |“ a'll. alll.
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3.4 Limiters

3.4.1V/f Limiter

The ¥V / Hz limit s active during the voltage control phase. It works by limiting the alternator
voltage as the frequency falls below the maximum frequency set in parameter P.131. This
aoperation can avoid an alternator over-flushing In case of a reduction of laps.

Machine voltage [%]
A

Gien. rated Vo

Parameter |Description (short) |Description

P.100 Gen. rated V Generator rated veltage [V]

P.130 Gen. VAFmin freg Generator VT minimum frequency [Hz]
P.131 Gen. VA Max freg Generator VT maximum frequency [Hz]
P.132 Vi shope Generator VT slope

3.4.2 Minimum excitation current

The limit of minimum exctation current (s only active when the machine is in parallel with
main.

It represents the minimum excitation current below which the machine cannol work.

Apwl
mulerexeyd gz Caien]
(enerhm
lemmin
o Q4 far
f =
oo

Parameter |Description (short) |Description

P.002 F. UE Lim Field UE Lim. [%]
r.000 OE/UE Lim reg KP | OE/UE Lim. Reg. KP
r.901 OE/UE Lim reg TI OE/EU Lim. Reg. TI
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3.4.3 Maximum excitation current
The limit of maximum excitation current np-eral:es a limitation on the maximum excltation

current.
[¥o]
A
PF.0O01
P 000
.0040
Parameter |Description {short)
P.000 F. rated Field rated I [A]
F'_.ﬂ‘D.'I. F'._ ﬂf__: L_.fm FIEIFI CI!'_E I:irTL. [‘5'1_:3
P.032 F. OF Lim time Field OE Lim time [s]
r.900 OEFUE Lim reg KPP | OE/EU LIM reg KP
r.901 QEFUE Lirm reg T1 OE/EU LIM reg TI

3.4.4 Minimum capability

The curve of minimurm capability represents the reactive power limit absorbed by the machina.
It iz determined by interpolating 5 data:

underexcited

o T

AP W]
1,

overcxcited

1
e 1%
L |
L]
4 -——— 1, Grenerator
]
[ ]
i
- :— ————— 259
'
! Q+ [var]
=3 >
e
Ly
Lo
=H-r
Ly
i
i
(]
ok
i n
1 L]
-
L]

Ll e

| B
areieie | Besciiion isherii Tescrttion
P.160 Q - lim @ P 0% Limit Q- a P=0%
P.161 Q-lm@P25% |Lmit Q- a P=25%
P.162 Q- lim @ P50% |Limit Q- a P=50%
P.163 Q-lim@P75% |LUmit Q- a P=75%
P.164
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3.4.5 Massima capability

The curve of maximum capability represents the reactive power limit dellvered by the machine.
It is determined by interpolating 2 data:

« Q+ limit a P=0% P.170 [%]
« Q+ limit a P=100% P.171 [%]

underexcited overexcited

=
=)
=
2

s i - i a n  I  cm o

Parameter |Description (short) Description
P.170 Q + fim @ P 0% Limit Q+ a P=0%

P.171 Q@+ fim@pPfi100% |Limit Q+ a P=100%

Par. 18742



4. REFERENCES AND REGULATIONS

AVR [Automatic Voltage Regulator]

]

Lt
L
=

P.100 / Reference of
@——the current
excitation
r.350/r. 351 i/s
FBE
FCR [Field Current Regulation]
>
r. 0
®— SCR%
F.250/r. 251 1/=
FBE
PF/VAR Control
r.400 /
r. 401 Reference of
Pp—the voltage
altermator
1/=
FEE
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4.1 Field Current Regulation (FCR)

This functioning mode allows to control the reguiator output
current. In this case the reguiator contrels only the output current
to the regulator excitation terminals without considering what
happening externally.

This functioning mode could become useful during the regulator
commissioning phase or In case of the eventual fallure search.

Parameter | Description Note

roo0  F.Tdigital |% compared to P.000
F.002 Bamp slope [5] 1%n/s

r.250 Field I Reg KP i

r.251 Field I Reg T1 .

r.010 Deita Ref calibrator | %

r.011 Delta Ref analog |

r.012 Dielta ramp 5'I|:r|:|é E’%,-'E

4.2 Automatic voltage regulator (AVR)

The regulator controls automatically the output voltage to generator terminals.

This is the main functioning mode.

The AVE function is active when the parameter P300 = 1 is set and when the configured input
100X = 4 is closed.

Parameter |Description Note
P.100 Generator rated voltage |V rms
r.002 Ramp slope [5] {B/fs
r.350 Generator \ Reg Kp T
r.351 Generator V Reg TI |
r.010 Dedta Ref calib %o
r.011 Delta Ref analog | %
r.012 Delta ramp slope %5

Fog, 20fAE



4.3 Automatic Power Factor regulation (PF)

The regulator controls in automatic mode the power factor at generator terminals.

The AVRE function is active when the parameter P300 = 1 is set and when the configured input
100X = 5 is closed.

Q-
Parameter | Description

r.<00 Genarabor PF digital ref
r.402 Ramp slope

r.450 PF/AAR Reg KP

r.451 PF/VAR Reg T

r.410 Dwalta Ref calibrator
rdll [=lta Ref analog

rd412 Delta ramp slope

4.4 Automatic reactive power regulation (VAR)

The regulator controls in automatic mode the reactive power at generator terminals.,

The AVR function is active when the parameter P300 = 1 is set and when the configured Input
100X = 5 is closed.
Flw

rdll  F 401
_'_,—I— —

g P S
/ Cremeraior

Pebitine fll
= - /
~y o’
Parametro | Descriziong Note
r.401i Generator VAR digital reference % compared to P 10O =P 110
r.402 Ramp slkope
r.450 PEAAR Reg KP
r.451 | PF/VAR Reg TI
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r.410 Delta Ref Calibrator
rd11 Delta Ref anatog
r.412 Delta ramp siopa

4.5 Digital reference adjust by calibrator (U/Down)

Thanks to the programmed digital inputs (100X = 1 Increase, 100X = 2 decrease) it s possibla
to vary the reference in a range batweaen the maximum and the minimum of parametrzed

delta.
| AVR/FCR PF/VAR
& . r

+200% ; =21% -

v iRy 3 v P 8
{r;-l'_l:l| Refercnoe = r.0iQ = |1} rEH = 20 ‘“:ﬂl Rioherome ‘_‘r.-lllr' 1 d 0= 20

T o O

-20% E -20% Y

- =

4.6 Digital reference adjust by analog (Pot/An. In)

Wia the analog inputs (potentiometer or input £5V) it is possible to vary the reference in a
range between the maximum and the minimum of parametrized deita.

AVR/FCR PE/VAR
e Y
| _M_i -
+ 11 E B T
?ﬁ} Bl o— | 0 11 P il i |: ::ﬁll R iepinc: w— ] ] 1l 1T 1}
-1 : N X
20 208 !
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5. OPERATOR INTERFACE

In this chapter, it is described how parameters are managed by using the
programming keypad.

5.1 Control keypad and display

0|8]818] 2o

® )
MENU  ENTER

MENU | Scroll menu’ : It allows to change parameters (d, r, I, P)
key Enter: It is used to start the setting of parameters and / or to
ENTER
confirm
up key UP: It is used to increase the visualization of parameters and / or the
numerical value
key DOWRMN: It s used to decrease the visualization of parameters and /
DOWN :
or the numerical value

5.2 Navigating the menus

While the 52022 is working the parameter d000 is shown automatically in the Display
mienu.

Vigen

}

.
|I'.:l'£|
-:.-'.'_:J

— 3

d.000| Menu of ready-only parameters (display)

0| Menu of references and regulators seitings

Menu of input’output setting {digital/analog)

-
P %1
R

P.0M| Menu of all parameters
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Example: how to change a Rated voltage generator reference

401

I To confirm the new
T setting desired

P00 — A0
l —» | Exit without save

da.:::rtam:v

399
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5.3 Menu
5.3.1Menu d - Display
ianA‘m [Nama| IPA [Description [[UM]] Min [ Default Max | Motes, values
| Fiekd d 000 | O | Field Cuccent % 0.0 2000 | %ol P.OOO
| d.020| 1 |Oue Duky Cyela % oo 100.,0
| Gereralon olpat | d.100 | 2 | Genes. W (T oo . o o P00
doigd | 3 |Ganer. Fred. Hz 000 G g8
d.410| 4 |Genes. Carrant % 0.0 - % oef PO
d.411| 5 |Gener. PowsrFact . | 0,25¢ 0251 | Capacilive § Inductive
4120 6 |Gener. Poder O % 0.0 % of P00k, 110
d.i21| 7 |Oenes, Powsr F % | 4120 d120 | % of P.100sP, 113
| dizd| & |Gener, Power O % & 120 d 120 | %od PR 170
| Excllier d950 | & |FH war, & pev. - - . e
. d 852 | 10 | =K B & ¥ann
d 88T | 11 |Hesbsink Tanp. I+ 110
d.989 | 12 MUK ¥ V 0o
5.3.2Menu r — References and Regulators
REFERENCES & | Mame | IPA | Descriptisn [LTTH] Min | Default | Max | Motes, values
REGULATORS
iﬁr'muryregumnr rO00 [ 200 [F. [ digital cel % ] 00 |F.001| % of P.O00
0z [ 209 | Eanp alofss Yt 0.1 5000 | USRS
g0 | 20 [ Uelen Be=f calib kL d 20 200
r1 | 208 |Delta el analog o a 20 200
I rd1 | 204 | Oelta ramp ziope Yils 0.1 1,0 0.0
|Fiekd current r360 | 205 |[F. [ l=g KT - 0,0 0.50 :fifs.'m'
| regLEaLar r2f [ 206 7. T peq T WzAwsF) | 01 | 20,0 | 100.0 | related to Aux supply period
[ Gereralor vellage | £.380 | 207 | 0. @ Faag KP - 0.0 050 | 9999
| ey 351 [ 208 |G. W Reg T1 H2GenF) | 04 | 200 | 1000 | related 1o genarator pericd
;E-amrmr'g' rA00 | 208 [11. BF Sig. et - T0EGe [ 400 | 0500 [ Capacitive inductive
| Feguiabar pA0d | 290 (6. WAR dlg. rot % A o 100 | % of P, 1009, 110
rA02 | 291 |Fanp olopes By 01 1,0 I._1m_u_
rA10 [ 292 [Oelen Faf calib [ d 0 100
rA11 | 213 |Dalra Bl analog % 0 2 | 100
1 r412 | 214 [Delea ramp siope s 01 18 | 100
{PFVAR rABD | 215 | PE/VAL R WP = 0. 0,80 | 9059
| FAS1 [ 246 | PESYRR Tag T1 1092"GenF) | 01 20,0 !m:r.l:r refated 1o genarater pedicod
| A weltage FES) [ 217 [ Auxl Bag K - 0,01 0,50 ;59.5&
Ere-.ul-l-atﬂr p8al | 218 | Aumy Reg T 1H2* BuxF 0,1 200 | 1020 | refabed to Aus supply period
| r800 | 219 [OEJOE LIM Rag ED - 0.0 0,28 | 9558
l r901 | 220 [DESUE LIM Beg TI 16iF req) 0,1 40,0 :Em:u:r refated o genarator pesiod

Paz. 2542
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5.3.3 Menu I - Inputs and outputs

|u_na |lhml| IPA |n--unru.u l [U.M.] | Min ||:|-|'-ut| Max |Hn¢n, values
Cigital mguts LOD0 | 00 |[Dig inp 1 ool - [1] 1 [ 0 NONE
1 SET RAISE
2 SET LOWER
oo | 801 |Dig Inp 2 oefg - 0 -1 & 3 MAMLUAL FCR
4 GRID PAR (VD)
5 GRID PAR (PF)
LO0Z | 602 [Dig inp 3 oig : o 5 6 & GRID PAR (VAR
Digital cutputs L1 | &03 |Dig out 1 ont - ] 3 4 O MOME
1 FALLT
2 MOT FALULT
3 LIMIT
| 4 M LIMIT
RS485 1L400 | 604 |FS4ED confia . 0 a 4 [0 custom protocol
1 hzdbus RTU BN
Z Modbus RTU BE1
3 Meodbus RTU BO1
4 Modbus RTU BN
L401 | 806 |RE4EnN pitrate - o 2 E | 04800
1 Q600
2 19200
3 38400
4 57600
5115200
1402 | 606 |BS4E8 noda 1D - 1 1 24T
La04 | GOT [FSHEG colay B 0000 | o001 0900
5.3.4 Menu P - Parameters
[P.IHH.I_'E'ERB | Mame | IPA |pescription | mMI [ Min | Default | Max |Notes, valuss
Field excitation POOO | 1000 |F. catasd | A 1.0 ] 10,0
data pagd | 1001 |F. OF Lim T 100 150 250 | % of P.OOO
PO02Z | 1002 |F. UE Lim e o B 50 | % of P.OOG
PO3Z2 | 1003 |F. ©E Lim ©lms 5 | 10 240
Generator data P0G | 1004 ratod W W orms 50 100 500
P01 | 1005 |G. max ¥ % 105 120 120 | % of P.100
PO | 1006 [G. rated 1 A s 0,20 260 | 500
P.130 [ 1007 |[5. ¥/ min treq Hz 20 a0 150
PAS | 1008 |G VT mass Toeng Hz P.1%0 a5 250
P.432 | 1008 |&. VW/E slope 1,0 2.0 4.0
P480 | 101D @ - Lim # I O3 T -100 40 5 [#%ofP100xP. 110
PABL | 1011 |9 - Lim B P 25% T -100 1] -5 | %ol PADG 2 P110
PABR | 1012 |Q - Lim B T 50% B 100 .30 5 | % ef P00 % P10
PABS | 1043 |9 - Lim # P 75% B -100 25 -5 | %ol P00 x P.110
PAgd | 1014 |9 - Lim B P 100% % 100 .20 5 | % of P00 x PL110
PATD | 1016 |2 + 1im B ' % o 5 a0 100 (% of PAOD x P 110
PATL | 10496 |Q + Lim ¥ P 100% B 5 B0 100 | % of P.100 x P.910
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PARAMETERS | Name | IPA |Description [U.m.] Min | Default | Max | Notes, values
Power supply P.260 | 1017 |Feephiive min | [ 4 B0 3 [ %ol POGD
gl O for PMG o
other indapendent
Powear Supply
Control moda P00 | 1018 | Frinary redg. - 0 1 1 0 FCR
1 AVR
Valtaga Droop PAM | 1099 |Voltage comp £ % -10,0 0.0 100 |% ol PA0DGh Q=
Companaalan 1005
|.ﬁ.u:m candrol |P.II1| 1020 ||'-1-r-«='-ﬂr'i = | [i] | 1 | [RTHTE |I:I—=rmpmvm:| |

FPag. 27142

A\
.gé

ML e



6. MAINTENANCE AND FAULTS

6.1 Safety regulations
WARNING!

The secandary voltage of the excitation transformer and the rator field
voltage are fed into the excitation cabinet.
Thesa camponants present a great danger of alectric shocks.

Maintenance work shall only be carried out on the electrical
installation if the system has been switched off and protective grounds

instalied.
6.2 Maintenance

When the system is at a standstill, check the fastening of faston terminals on the regulater,

6.3 Trouble shooting

The following instructions are supposed to assist in localizing a fault within the excitation
system as a whole, However, it is not possible to deal with all eventualities in full,

List of possible faults

Possible causes

| Checks, action

Machine is not excited

= Field cirouit interrupted
» Field circuit-hreaker does nat close

# Check wiring for break
v Check field clrcuit-breaker

» No electronics supply

e Modsura power supply Aux - Com
¢ Check for tripped probective circuit-breaker
¢ Check bulltin fuse

= Sat paint arror

= Check operating mode

= Check programmable digital inpuk setting and
connection

e Check set point

Overvoltage during build-up

= Oyervoltage caused by voltage regulator

= Ganerator voltage present {measure woltage sensing
input at terminals Veans and Cammon Ausx)

# Check system data

= Check set point

& Check overvaltage threshold
+ Check regulator settings

Machine voltage not stable in no-load operation

= Regulatar error

= Check aperating mode.

« Check programmable digital input setting and
connection

# Check set points
= Check parameters of voltage regulator

& Sat point arror

= Highwer, lowear inputs unstabile
= Exbernally input set point adjust unstabla
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» Control element fault » Check wiring, loose contact WV generator, Exclitation
CUrrent

Parallel operation with grid unstable.
Periodic oscillation of reactive and possibly active power

« Regulator settings incorrect Were changes made to the grid cenfiguration?

are additional outputs, loads etc, installedy

= Yes: re-set regulator

= Mo check parameters of Auto and PF, Var regulator

Irregular instability, i.e. sporadic over - or under excitation which is not
caused by grid

» Droop influence of the voltage regulator » Check droop compensation setting
Ineffective or CT measuremeant defective « Check external current transformer clrcult
= Gen CB Closed Status not active
= Check programmable digital Input setting and

cannection
s Machine withln inadmissible operating rangs = Bring machine into normal operating rangse by
(mormally pratected by |imiters) adjusting the set point.

= Check setting of limiters

Operating point cannot be adjusted

* Set paint error « Check operating mode,

» Check programmable digital input setting and
connection

s Check set point

e Limiter active = Bring machine into normal operating range by
adjusting the set paint.

« Check satting of limiters

i

External controls faulty

« Mo external control voltage = Measure control valtage
= Chetk wiring

« Configuration of the digital or analeg inputs | « Check configuration
are not correct

6.4 Repair

A defective unit should be sent back for repair.
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7. GENERAL DATA

Mechanical data
Weight: =1400 g
Protection class: IPOD (limited by faston-type terminails,
IPS0 If terminals are protacted by an extarnal isolation screen)

Dimensions (LxWxH): 200x110x75 mm
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Climatic stability

Temperature range for operation:

Temperature range for storage:
Vibration:

Electrical data
Power electronics supply:

Excitation output:

0 to 55 °C
=20 to +80 =C
Smm, 2 G, 5=<f<150 Hz

440 Vac max, 0 to 400 Hz
0+700 Vdc

maximum continuous current 10 A

Current reduction for ambient temperatures
=50 °*C 1 Afdegres
overload (maximum 10 s) 20 A

Frequency range of measuring values Vgan and Igen 10 to 100 Hz

Accuracy: Voltage regulation =0.5%

Test voltage: power electronics supply agaist case 2500 Vdc, 2 5
Voltage measurement inputs V Gen, without galvanic separation

Relevant standards, CE conformity

EMC directive: 89/336/EEC

Genaric emission standard EN 50081-2 (IEC 61000-6-4)
Generic immunity standard IEC/EN 61000-56-2
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8. CONNECTION DIAGRAM

Following you will see some typical connection diagrams.

All diagrams are to be intended as examples and should not be considered exhaustive for real
applications.

8.1 Medium voltage connection

Connection with power source from riser through power transformer and reference voltage
(400v7.

The power of the transformer must be calculated with reference to the excitation data + the
celing + K (K = 0741 for three-phase) transformer; K = 1.11 for single-phase transformer?.
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)

Connection from riser through power transformer and reference voltage [ 100V

The power of the transformer must be calculated with reference to the excitation data + the
celing + K {K = 0741 for three-phase; K=1.11 for mono-phase).
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Connection with power source from PMG (Max 440V) and reference voitage from voltage
transformers (100V).

o e
H!M__H_h_?ul:t
s KiFH (s o
L L L3 M GHO GHD r__.__T___r_r_T_I
| | | | | |l
L] ~ 2 I I
5 | oL 1)
"N N N
S e
L e — | == [ I
e i3 L4 1
S B
T e il
- P I 3 FE R ST e J
i Fok b e e e et o J
H
"
Afmackenion=
ausliorly 4
pRy L - =
lFLIE‘.EFI-‘T'Ml
) |1-'.'-':|-.i=§.¥:¢'
RIIII
e
g kR
Ly 1N

Pez. 34,42



=

[ g

Connection with power source from DC auxiliary (MAX 700%) and reference voltage from
voltage transformers (100V).
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Connection with power source from auxiliary winding (MAX 440VAC) and voltage reference
from wvaoltage transformers (100V).
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Connection from riser for power source (mono or three phase) and voltage reference (MAX

8.2 Low voltage connection
440V).
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Connection from riser through power transformer and voltage reference (100V). The power of
the transformer must be calculated with reference to the excitation data + the celing + K (K =
0741 for three-phase; K=1.11 for mono-phase).

Caric Wl
m.i_ﬂu:

®
N oL L LS s GHD B GMD r——— 4= ==

Elmaniarions
A Farid 1
| =0 -

|~ Ui A o =

Pec, 38/42



Connection with power source from PMG (mono or three phase Max 440V) and reference
veltage direct from riser (MAX 49007,
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Connection with power source from DC auxiliary (MAX 700V) and voltage reference directly
from riser (MAX 490V),
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Connection with power source from auxiliary winding DC (MaX 440VAC) and voltage reference
directly from riser (MAX 490 V).
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Note:

Pac. 42432




