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STAMFORD

SX460 AUTOMATIC VOLTAGE
REGULATOR (AVR)
SPECIFICATION, INSTALLATION AND ADJUSTMENTS

GENERAL DESCRIPTION

X460 i a half-wave phascocontrolfed  thyristor type
Auvtomatic Voltage Rogulatar [AVRY and fomms part of the
pecitation system far a brush-less ganerator,

In addiion to regulating the generator voltage, the AVA
tircuitry includes urder-speed ang SeNsing I0ss protection
foatures. Excilation power {5 desived directly from the
genaratar terminals, :

Positive valtage build up from residual levels is ensured by
the use of efficient semiconductars in the power circuilny of
e AVA.

The AVA is linked with tne main stator windings and the
exciter ficld windings to provide closed loop controt of the
nutput vakage with load regulation of +/- 1.0%,

In additien to being pawered from the main statar, the AVR
alsn derives a samgle voltage from the output windings for
voltage control purposes. In respanse to this sample voltage,
the AVR eontrols the power fed to the exciter ficld, and
henee the main field, to maintain the maching qutput voltage
within the specified limits, campensating for load, spead,
temperature and power factor of the generator.

A frequency measuring circuit conbinually rmonitors  the
generator output and provides output under-spaed protection
of the excitation system, by reducing the output valtage
proportionally with speed below a pre-settable Wreshaold, A
manual adjusimen is provided tor factory satting of the
under frequeney rall off point, {UFRDY. This can easity be
changed to 50 or §0 Hz in the field by push-on link selection.

Provision is made for the connection of a2 remote vilage
tirmer, allowing the user tine contrgl of the Qenarator's
oulpul.

TECHNICAL SPECIFICATION

INFUT
Valage dumper selectable
95-132Y ac or
180-264V ac
Frequency 260 2 neminal
Fhase 1
CUTFUT
Voltage fmax 90V de at 207V ac input
Currgnt continuaus 4 A de
Intermittent & & for 10 secs
Resisiance 15 ahm= minimurm
REGULATION

+/- 1.0% (see nate 1)

THERMAL DRIFT
(.04% per deq. C change in AVR ambient {natg 2

TYPICAL SYSTEM RESPONSE

AVR responss 21 ms
Filed currgnt to 90% B ms
Machine VYolls to 975 300 ms

EXTERNAL YOLTAGE ADJUSTMENT
+-10% with 1 k ohm 1 watt timmer {3ee nate 3]

UNBER FREQUENCY PROTECTION
Set point 95% Mz {see note 4)
Slope 170% down to 30 Hr

UNIT FOWER RISSIPATION
10 watts maximum

BUILD UP VL TAGE
4 Yolts & AVR terminals

ENYIRONMENTAL

Vibraticn 20-100 Hz S0mmM/sen
100Hz - 2kHz  3.3g

Uperating temparature =40 to0 + 7O°00

Relative Humidity 0-70"C 85% [soe note 5)

Slarage temperaiyre -55 to +80°C

NOTES
1. With 4% engine governing

2. AMer 10 minutes.

3. Applics to Mod sistus F anwards. Generator de-rate mary
apply. Check with lactary.

4. Factory set, semi-sealed, jumper selectable
5. Non condensing.
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DESIGN DETAILS

GEMERATOR
SUPFRESSION
Low syncHRomsme || Low pass
Hz DETECTIGN CRCUIT FILTER
YOLTAGE
SEMIANG REFERENCE POWER
T VOLTAGE SUPPLY
POTENTIAL AP LEVEL DETECTOR
CHVIDER & AMF i
a3 GEHERATOR AN DRIVES
O
HAND STABILITY
TRAMMER CiRGUIT
The main functions of the AVR ara;

Potential Divider and Rectiflor vakes a proportion of the
generator output voliage and atterwiates R, This input chain
of resistors includes the range potentiometer and hard
timmer which acjust the gensrator voltage. A reclifier
convers the a.c. into d.c. for further processing,

The Amplifier {Amp) compares the sensing voltage to the
Reference Voltage and amplifies the difference {emon to
provide a controling signal Jor the power devices. The Ramp
Generator and Level Detector and Drivar infinilety controd
the canduclion perod of the Power Control Devices and
henca provides the excilation system wilh the required power
to maintain the generator voltage within specified limits.

The Gtability Circuit provides adjustable negative ac
feedback to ensure good steady state and transient
performance o the control syzlem,

Tha Low Hz Detector measures the period of each alecirical
cycle and causes the refersnce voltage 1o be reduced
appraximately linearly with speed below a preseftable
hweshold. A Lighl Emiiting Diode gives indication of
underspasd runing.

The Synchronlsing clrcult it uzed lo kesp the Ramp
Generator and Low Hz Detaclor locked lo the generator
wavaform period.

The Low Pasa Filter prevents distorted waveforms affecting
the operation of the AVA.

Power Gonbrol Devices vary the amount of exciter field

currant in respense 1o the eror signal produced by the
Amplifiar,

Suppression components are included to pravent sub cycle
voliage spikes dammaging the AVR components and also o
reduce the amount of conducted noise on the penerator
tarminals. '

The Power Supply provides the required voltages for the
AVR cirouitry.
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FITTING AND OPERATING

REFEA TO GEMNERATOR WIRING DLAGRAM
FOR CONNECTION DETALS

Ramova Ink ta cannact a remcte vakages trimmer I:

Lirk for 110V / 120¥ AVR Inpuat I:

- SXa60

UFRO (Lndar Freguancy Roll D)
C INDICATOR LED

FREQUENCY
SELECTION

O Oewn O
SUMMARY OF AVR CONTROLS

CONTROL FUNCTION DIRECTHON

VINTE T ADNIST GENERATOR OUTPUT YOLTAGE CLOCKWIEE INEREAGES QLTPUT YOLTADE

ETAELITY T PREYENT YOLTASE HUWTIHG CLOCKMEE INCREASFS THE DAMPING EFFECT

UFRO T EET THE AR KHEE POINT CLOCKWSE REDLICES THE KNEE POINT

ADJUSTMENT OF AVR CONTROLS

VOLTAQE ADJUSTMENT

Tha genarator output woltaga | set gt the factory, bt can be
altered by careful adjusimont of tha YOLTS conircl on tha
AVR board, or by tha oxtemal hand tdmmer H fited.
-Terminals 1 and 2 an tha AVA will be filted with a shorting
link if no hard timmer 9 required. Terminats 3 and 4 are
linked oniy for special low voltage applications.

CAUTION Do not intreasa the voliege gbove the raded
generator veltage. i in doubt refer to the refing plale
mounted o the generator case.
CAUTION Do not ground any of the hand tdmmer tarminala
ea hese could be above earth potentisl, Feilure to observa
this could cause aguipment dameage,

If & mplacemant AVA has bean fitted or re-seiting of the
VOLTS adiustmant is required, proceed as followe:

CALTION

1.  Befora running generator, turn the VOLTS conbrod fully
anticlociwlse,

2, Tumn remote volts trimmer {if fited) to midway pozition.
Tum STABILITY control to midway poeition.

4. Conmect & sukable voltmeater {0-300V ac} across live to
neutral of the genarator.

5. Sierd penerator set, and run on no loed Bt nominal
frequency e.g. 50-53Hz or 60-63Hz.

8. If the red Light Emiting Diode (LED) Is lluninated,
rafer to the Under Frequency Roli Of {UFROY}
sdustment.

7. Carofully tum VOLTS control clockwise untl rated
voltage |3 resched.

8. W instabiily is present et mted voliage, rafer to stabilty
© adjustment, then re-adust voltage & necessary,

9. Voitage adjustment is now completed.
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FITTING AND OPERATING

STABILITY ADJUSTMENT

The AVH includes a stability or damping circuit 10 provide
good steady state and fransienl performance of ihe
oeherator.

The correcl salting can be found by running the genarator at
na load and slowly fuming the stability controt anli-clockwise
uniil the generator voltape starts 10 become unstable,

The optimum o crilically damped position is slighily
clockwlse from this poind (i.e. where the machine volts are
stable but chose to the unsiable region).

UNDER FREQUENCY ROLL OFF (UFRD)
ADJUSTWENT

The AYR incorporales an underspeed proteclion  clrcult
which gives a wolisfHz characteristic when the generator

speed falls below a presettable threshold known as the
"knea” peint.

The red Light Emiiting Dicde (LED) gives indication that tha
UFRCO circuit is oparating,

The UFRD adusiment is preset and sealed and only
requias the selection of 50 / 60Hz using the jumper link,

For opfimum seiting, the LED should iluminate as the
frecpeency falls just below nominal, ie. 47Hz on a 50Hz
systam or 57HZ on a 60Hz system.

STAMFORD

Bamack Foad » Stamiord  Lincolnshire = PE9 2NB
Tel: 00 44 {01780 484000 » Fax: O 44 {0)1780 424100

€ 2005 Cumming Ganaratar Technoiopies Limited.
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STAMFORD
Certificate of Conformity
Quality System Approval Gemeratar Suild to - Generalor tested 1o:
130 9001/2000 Bs 5000: Part 3 GB 755-37 BS 4593 Part 143
Frame size BCMa4F1
Serfal number 07J2778
Manufacture date 27.10.07

Quality Manager

'.—-l-—-'
inal Inspection

1_
’- T05 | T Date:  27.10.07

Electrical Test




& i STAMFORD

STAMFORD IBERIGA SA,

POLIND." & Chr{34) & "LOS LINARES
AVDA DE FUENLABRADA, 34,
E-28970, HUMANES DE MADRID,

TEST CERTIFICATE (Standard)

Mathine SrNo: H7J2T7E Customer PD:
Frame akze BCIB4F1 Winting 311
RATING DATA,
KvA 27.50 Volte 400 Inswdation CLASSE H
KW 22 Phase 3 Rating CONT
Amps 40.00 Wira 4 RPM 1500
PF 0.8 Hz S0 Encloaura P23
Amblant 40
TEST DATA NO-LOAD
Vaolis 400
Hz 50
Amps L
P.F 0
Max Watt.Loss
H.V FLASH TEST FDR 1 MINUTE
Stator 20KV
Rotor 20KV
COLD RESJISTANGE VALUES
Stator 0.4860 Ohm +-10%
Rotor . 0.7400 Ohm +H-10%
STANDARD=
Genarator confims to BS 5000 :Part 3
Taated In accordance whth BS 4599 : Part 143 [Ratina)
Rotor dynamically balanced to BS 8881 : Part 1 {Grade 2.5}
REMARKS
Clockwise drive-end rotatfon glves sequenca U v W
nd
Date 271007 Approved by: N.5.Ghamandl

Quality Manager
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