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1. Perynatop HanpsixeHus R 449

BHNMAHWE :

OMACHO - BbIMNOJIHATL TECTOBbIE MPOBEPKN C
BbICOKMM HAMPAXEHMEM HA TEHEPATOPE BE3
MPEOBAPUTEJIBHOIO OTKIOYEHUA BCEX
MNOACOEANHEHUI K PEFYNATOPY HAMNPSAXEHUA.
MOBPEXAEHNA, TMNPUYUNHEHHBIE PEFYJI4TOPY
MPUN PABOTE B TAKUX YCNOBUAX, MPEKPALLAIOT
IOENCTBUE FAPAHTUN.

1.1 - OnucaHune

lMnata ¢ 3NeKTPOHHbIMU KOMMOHEHTaMK yCTaHOBEHA
B  MJarMaccoBOM KOXYXe C  Henpo3payHbiM
3/1aCTOMEPHbIM MOKPbITUEM. MoncoeauHeHNs
BbINOJIHAIOTCS 4eped fenecTkoBblie BbiBOAbl "Faston”
6,3 n pasbem ¢ 10 3axumamu ( J1).

B perynatop Bxogar :

- OCHOBHOW pa3beM J1 10 3aX1MMOB C MapKMPOBKOIA)
- DONONIHUTENbHBLIN pa3dbeM J2 (5 3axumoB ¢
MapKMPOBKOW)

- DONOSNIHUTENbHbIN
MapKMPOBKOWA)

- noTeHumomeTp ctatnsama P1

- MOTEHUMOMETP HanpsXeHun P2

- noTeHumomeTp ctabunbHocTn P3

- MOTEHUMOMETP NOACUHXP. HYacToThbl P4

- NoTeHuMoMeTp npeaena Bo30yxaeHus P5

- nepemsblyka : getektupoBaHua ST11 dasa/3 ¢asbl,
BHELLUHWIA MOAY/b

- nepembliyka Bpems
cTaHgapTHoe / BbicTpoe

- nepemsblyka : Bbl6op yactoThl ST3 50 / 60 Iy,

- NepemMsblyKa : yaanuTb ANis ycTaHoBkM : ST4
AMNCTaHUMOHHOro Tpummepa 470 Om

- nepemblyka : ST5

yoanutbe ang yaaneHmsa dyHkummn LAM (crnaxuveaHue
neperpysku)

pasbeM J3 (3 3axuma cC

BOCCTaHoBneHuss  ST2

200

1. Automatic Voltage Regulator R 449

CAUTION : IT IS HAZARDOUS TO PROCEED TO ANY
HIGH VOLTAGE TEST ON THE ALTERNATOR WI-
THOUT HAVING PREVIOUSLY DISCONNECTED ALL
CONNECTIONS TO VOLTAGE REGULATOR.
DAMAGES OCCURING TO AVR IN SUCH CONDI-
TIONS WILL NOT BE CONSIDERED IN A WARRANTY
CLAIM.

1.1 - General

The PC board with electronic components is located
inside an insulating plastic box and embeded in elasto-
mere resin.Terminals consist in 1/4" "Faston" lugs and a
connector 10 terminals (J1).

For connections and adjustments are :

- main terminal strip J1 (10 marked terminal)

- terminal strip J2 (5 marked terminal)

- terminal strip J3 (3 marked terminal)

- potentiometer (screw) droop : P1

- potentiometer (screw) voltage : P2

- potentiometer (screw) stability : P3

- potentiometer (screw) frequency : P4

- potentiometer (screw) excitation ceiling : P5

- link ST1 : 1 phase / 3 phase sensing (external module)
- link ST2 : normal / fast recovery selection

- jumper ST3 : 50/ 60 Hz operation selection

- jumper ST4 : to remove to install remote 470 Q trimmer
- link ST5 : LAM cutting ST5 removes LAM function
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1.2 - XapakTepucTukm

- CTaHOapTHOe nuTaHue; 2 BTOPUYHbLIX 0OMOTKM (X1X2,
Z21Z22).

- nuTaHme wyHTa, makc. 1250 B 50/60 Iy,

- HOMMHanbHbIM TOK neperpy3kn : 15 A, 10 ¢

- 9JIEKTPOHHAd 3awuTta (0T neperpyskn, 3amblKaHug,
noTepn JOETEKTUPOBAHUSA) : TOK BO3OYXOEHUS JocTuraeT
npegenbHoro 3HaveHus B TedeHme 10 ¢, a 3atem nagaer
[0 YpOBHS B npumepHo 1 A.

Heo6xoAMMO OCTaHOBUTb reHeparTop (Man OTKAIYUTb
nuTaHue) n nepesanycTuTb 3alUnTy.

- 3awWwmTa Ha BXOAe MNaBkMMK npepoxpaHutenamm F1, F2
reHepartopa
- OEeTeKTUPOBaHME HanpsiXXeHus
TpaHchopmMaTopom
3axummbl 0-200 B = 170 - 260 B
3axumbl 0-380 B = 240 - 520 B
perynmpyeTcs noTeHumomMmeTpom P2.
- apyrune HanpsXxeHus -
TpaHchopmMaTopom
- DeTeKkTupoBaHMe Toka (npu paboTe B napaniesbHOM
pexume) : T.l. 2,5 BA kn. 1, BTopuyH. 1A (dakynbTatnBHO)
- perynMpoBka ctatu3ama noteHumomeTpom P1
- 3awmTa No nNoacuHxpoHHom yactote (U/f) u LAM : nopor
perynampyetcs noTeHunomMmeTpom P4
- PEerynMpoBKa Makc. Toka BO30YyXAeHUs1 NMOTEeHLUVOMETPOM
P5:45-15A
- Bbl®op yacToTbl 50/60 Ny, nepembiukoin ST3

5 BA c¢ wusonauuen

aganTnpyemMbiMm

1.3-LAM
- LAM paspe3 nepembiukn STS5 npmBOoauT K yOaneHUo
byHKUMN,

HanpsaxeHune A

1.2 - Regulators data

- normal power supply : 2 auxiliary windings
(X1X2,2172)

- shunt supply : 150V - 50/60Hz

- rated overload current : 15A, 10s.

- electronic inbuilt protection (overload short circuit, loss
of sensing): the excitation current rises to ceiling level
during 10 seconds, then drops to about 1A.

The alternator must be stopped (either cut off the
supply) to reset this protection.

- protection of power inputs by fuses F1,F2 in the gene-
rator.

- voltage sensing : 5 VA insulated through transformer
terminals 0-220 V = 170 to 260 V

terminals 0-380 V = 340 to 520 V

- voltage adjustment by pot P2

- other voltages by using an adapting transformer

- current sensing (parallel operation) C.T. 2,5 VA class 1
secondary current 1A (optional).

- adjustment of quadrature droop with pot P1

- Underspeed protection (U/f) and LAM : threshold fre-
quency adjustable by P4.

- adjustment of excitation ceiling current by P5: 4,5 to 15A
- 50/60 Hz selection by jumper ST3.

1.3 - Load acceptance module
- action of LAM is suppressed by cutting ST5
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- HasHavyeHune ¢yHkumn LAM (atTeHoaTop neperpysok)
Mpwn nopaye Harpyskm CKOpPOCTb BpaLLeHns
anekTporeHeparopa ymeHbliaetcsa. [Mpu ee nageHun 3a
HUWXHWNA yCTaHOBNEHHbINM npepen dyHkumsa LAM Bbi3biBaeT
nageHve Harpysksm Ha npubn. 15 %, 4yto npuBOAUT K
YMEHbLLEHNIO 9(EKTUBHOIrO ckayka Harpy3kum Ha npubn. 25
% OO0 Tex Mnop, Moka CKOPOCTb HE BEPHETCA K CBOEN
HOMWHANbHOM BESINYMHE.

®OyHkuma LAM nossonser nnbo YMEHbLUUTbL Bapuauumio
CKOPOCTM (4acToTbl) W ee [OJAUTENbHOCTb B Clyyae
3aaHHON  Harpysku, nnbO  yYBENNYUTb  BO3MOXHYIO
noaaBaeMylo Harpysky Ojis Takolh e Bapuauum CKOpPOCTU
(ons TypOOKOMMPECCOPHbIX ABUrATENEN).

YT100blI M30eXaTb OCUMANALUMM  HanpskeHUs MoporoBoe
3Ha4vyeHue BKJTIOYEHUS DYHKUMN LAM LOOJIKHO
yCTaHaB/MBaTbCA Ha 3HavyeHne Ha 2 U, MeHble camoi
HW3KOWM 4aCTOTbl YCTAHOBUMBLLEIOCS PeXnma.

- LAM (Load Acceptance Module) function.

When applying a step load, the rotationnal speed (fre-
quency) of the gen-set drops. Below the prest value of
frequency the "LAM" drops the voltage of about 15% and
by this way reduces the effective step of about 25%,as
long as the speed has not recovered the rated value.
The "LAM" so enables, either to reduce the speed drop,
and the duration of it for the same step load, or to increa-
se the applicable step load for the same speed variation
(turbo charged engines).

To prevent voltage oscillations, the frequency threshold
must be adjusted about 2 Hz below the lowest frequency
in normal steady state operation.
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TUNUYHBIA 3DDEKT NPUMEHEHUS dYHKLUU

LAM 019 TYPBOOU3EJIbHOIO ABUTATENSA

UN

f

Charge sur l'arbre (kW)

Load on the shaft (kW
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0,8

N

0,9

0,8

)

b
Voltage

ENGINES

I'IepexouHoe nageHue HanpskeHus

ranS|ent voltage dip

)

"LAM" TYPICAL EFFECT WITH TURBO CHARGED
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1.4 - daKkynbTaTUBHbIE 3N1IEMEHTbI

- TpaHcdopmatop Toka ans paboTel B MNapanienbHOM
pexume

- MOTEHUMOMETP OMCTaHUMOHHOMN perynupoBku
HanpsbkeHa 470 Om (*) 3 BT : gnanas3oH peryampoBku +
5% (ueHTpoBKa Amana3oHa BHYTPEHHUM MOTEHLNOMETPOM
HanpsbkeHus). Ona noakMioyeHUs YyOanuTb MNepeMbluKy
ST4.

- peTekTnpoBaHme TpexdasHOro Toka : BHELWHWUA mMoaysb
R 730 : ot 200 go 500 B. Ons noacoeamMHeHus monyns
yoanutb nepemMbiuky ST1. PerynmpoBka HanpskeHus
BbIMOMHSAETCS NOTEHLUNOMETPOM MOAYSIS.

- perynumpoBka cos ¢ (BTopas OyHKUMS) U BbipaBHMBaAHME
HanpsXeHns nepen NOACOEANHEHNEM B napanniesnb K CeTU
(TpeTbs dyHKUMSA).

TpaHchopmaTop Toka ... 1A - 5 BA knacc 1

Mogaynb R 724 : 2 ¢yHKUMN (BHELLHWIA)

Mogaynb R 725 : 3 dyHKUMM (BHELLHWIA)

(*) NpwumeyaHne MoteHunmometp B 1 kOM MOXeT
MCNONb30BaTbCA AJ1s1 paclUMpPEeHns AnanasoHa Bapuaumu.

1.5 - CneunanbHoe Ucnosb3oBaHue

A) - Pa3Bo306yxaeHue

OTknoyeHne BO30OYyXOEHUS [OOCTUraeTcsl OTK/IOYEeHUEM
nuTaHusa perynatopa (1 nNpoBOA Ha Kaxaoh BTOPUYHOM
obmoTke). Kanmbp koHTakToB : 15 A - 220 B nepem.

[ns MNOBTOPHOIrO MNOAK/OYEHUST BHYTPEHHEN 3aluThl
perynatopa BbIMOJIHAETCH UAEHTUYHOE NOAKII0YEHME.

1.4 - Optional items

- C.T. for parallel operation with other generators

- remote voltage adjusting potentiometer 470Q .3.W (*)
giving an adjustment range of + 5% (centering of the
range by using internal P2 potentiometer). Remove ST4
to connect the potentiometer.

- three phase sensing : additional modul R 730 : 200 to
500 V. Cut ST1 to connect the module. Voltage is adjus-
ted by using the voltage adjustment potentiometer on the
module.

- power factor regulator (2 nd function) and voltage
equalisation before paralleling with the mains (3 rd func-
tion)

CT. .../ 1A.5VACL1

Module R 724 : 2 functions - (external).

Module R 725 : 3 functions - (external).

(*) Note : For a wider voltage range - 1 kQ /3W may be
used.

1.5 - Special applications

A) - Field de-energizing

Cutting excitation current is fulfilled by switching off the
supply to AVR (1 lead on each auxiliary winding)
Contacts caliber : 15A . 250V AC

Same connection to reset internal protection of AVR.

Jl BTopuyHble 06MOTKM
\ o Aux. windings
X2 I
R 449
Z1 I
X1 2,0
Z2 0"
E- — v
B) - ®opcuposaHHoe BO306yxaeHne B) - Forced build-up
®dopcurpoBaHHoe BO30YyXaeHMEe 71 400 B - 10 A/400V - 10A)
Forced build up \ o~ H
R 449 >Z<i— 1)l
Bonbt |- — — — — o Jo t
xax— kRt © ®
79 Q 10 BaTapes / Storage batterry
c (B Volt)
+
et a npu6n, 10 OM / ~ 10 ohms
» Bpems MHAYKTOP BO30YxaeHus / Exciter field
Time
MpunoxeHne B voLT Temps / Time t Application
BkntoyeHne s3amthbl Safety flashing
MopcoeguHeHne B napannesnb npu 12 (1.2 A) 1-25 Paralleling when de-excited
pa3Bo36yxaeHnn
MoaocoeaovHeHne B Napasniens Npu oCTaHg 24 (2.4 A) 5-10s Paralleling when at standstill
lMyck no yactoTte 48 (4.8 A) 510 Frequency starting
BknioyeHne no neperpyske ’ Build-up in over load

1.6 - MpepBapuTenbHbie NPOBEPKUN
MpoeepuTb Nnaekme npegoxpaHutenn F1, F2

1.6 - Preliminary check
Check fuses F1, F2
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1.6.1 - CraTuyeckas npoBepka peryngaropa

MpaBunbHoe PYHKLUOHUPOBaAHUE peryasTopa BO
BpeMsl CTaTU4YEeCKUX NMPOBEPOK He rapaHTupyet

npPaBUNIbHOCTM ero pabGoTbl B  peanbHbIX
YCNOBUSIX.

OTpuuaTtenbHbIN pe3ynbTar cTaTU4ecKom
npoBepkKn O3Hauvaer, 4TO perynarop
HeuncnpaBeH.

- MoakntoyYnTb TECTOBYIO JTAMIMOYKY MO CXEMe

- HanpsxeHne nutaHnsa [OMKHO 3aknioyaTbCs B
npenenax 200 - 240 B, HanpskeHMe Ha NamMnoyke -
220 B. MouwHocTb namnoyku meHee 100 BT.

0) BbiBECTM noTeHuuomeTp P2 [go koHua no
4acoBOW CTperike,

B) nMogatb  HanpsbkeHMe Ha  perynarop
namMnoyka [omKHa 3aropetbcd M TyT Xe
MOTYXHYTb

r) MeganeHHo BBOOUTb NnoTEHUMOMETP
HanpsXXeHns Nno 4YacoBOW CTpesike HanpaBo

- NpV BBEAEHME OO KOHLA BMPaBO flaMnoyka roput ¢
MOJIHbIM HaKanoM

- B TO4Ke PEryanpoBKun HEe3Ha4nTeNbHOE
nepeaBuXeHMe NOTEHUMOMETPA  HanpsikeHus B
OOHOM WAW  APYromM HanpasfEHUM NpMBOOUT K
3aXUraHUIoO N NOTYXaHMIO NaMnoykm. Ecnn namnouyka
OCTaeTCs BCE BPEMSsl 3aXOKEHHOW WA MOTYLUEHHOMN,
PEerynsaTop HencrpaBeH.

ST3 k

B 3aBMCMMOCTM OT 4acTOThI CETU
According frequency

1.6.1 - Static test AVR

* A proper operation of A.V.R. through static tests
does not mean necessarily it can operate properly in
réal situation.

* Reversely, if the A.V.R. does not react properly du-
ring static tests, it is obviously out of duty.

- Connect the test setup as shown here after.
- The supply voltage must be in the range 200 - 240 V
and the lamp voltage either 220 V.
Lamp power : less than 100 Watt

b) - Adjust the potentiometer P2 to maximum
CCcw

c) - Apply power to the AVR : lamp should flash
momentarily

d) - Slowly rotate the AVR voltage potentiometer
clockwise:
- the lamp reaches full brillance before to be fully clock-
wise
- at the regulating point a small change in the potentio-
meter position turns on or off. If the lamp remains dark or
light the AVR is not operating.

200 -240 B/ 200 - 240 V
(220 B) / (220 V)

( Cetb (nutaHue 50/60 )
Mains (Supply 50/60 Hz)

R 449 n:
p
1 X2
50Hz 60Hz Z1
>ST5 X1
z2
Yactota STZ) E+
Frequency E-
ov
ST1

’ g S 220V
HanpspkeHne L I I I I I 380V

Voltage I_I

ST4

BbInonHNTL NepBble NPOBEPKU, NOAAB Ha PErynsaTop
nuTaHme oT 3axumoB X1, X2, 3aTtemM BbINONHUTb
BTOPYIO Cepuil0 MNPOBEpoOK, noJaBas nuTtaHue OoT
3axumoB Z1, Z2.

1.7 - Cratunyeckas npoBepka ¢yHkuumn LAM
(noacuHxpoHHasa YacToTa)

- YCTaHOBUTb MOTEHUMOMETP HanpsxeHnsa P2 B
nonoxeHun, ONN3KOM K HyJeBOMYy, MNOBOpayMBaTh
noteHumnomeTp P4  meaneHHo Haneso. Hakan
JIAaMMNOYKN O0JIKEH PE3KO YMEHbLUUTBLCS : HaMpshKeHue
nagaetr o npubn. 85 % HanpsXkeHus nuTaHus.
BepHyTbCcd B HayvanbHoe nonoxeHve P4. Hakan
IaMMNoYKM A0KEH BEPHYTbCS K HAYabHOMY.

300 B noctT.
30v:CC/DC

@,

Make an intial test by supplying AVR through terminals
X1,X2, then a second test by supplying it through termi-
nals Z1,72.

1.7 - Static test LAM (underspeed protection)

- the voltage adjustment P2 should be preset in position
where the lamp just begins to glow. Turn P4 slowly CCW
the brightness should decrease suddenly : voltage at
AVR's output E+, E- falls about 15%. Then reset P4 to
initial position : the lamp should glow as before.
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1.8 Perynupoeka perynsatopa R 449 1.8 AVR adjustment

cl:}gé%uj;buzg:xnupOBKa HanpskeHus, 4acToTbl, 1.8.1 - Voltage, frequency, stability adjustment
v 3aBsopckas : :
encremne MNoTeHLu. Action Factory adjustment (a.F
A perynuposka (R.U.) H y adj (A-F)
HanpsxeHue 400 B - 50 'y o , Voltage minimum 400V - 50 Hz
MWH. BIEBO A0 yrnopa Beogbl 0 - 380 B @- fully CCw (0-380V)
O ®
€ pe PYyeTC o Not adjusted
H rynupyetcs Ao~ .
CT1abunbHOCTb CPOMHES NONOXEHNE ,®~ Stability ( middle)
YacToTta
Mopor 3awmTh ST3 = nonoxenve 50 My \f : N Frequency ST3 0n 50 Hz
noficuHXpoHHoi yactotel | R.U.=47,5Ty -)- Threshold for under- (AF.)=475Hz
N BKJIIOYEHUSA (byHKU,MM ST3 = nonoxeHne 60 rLl, @ § @ Speed prOteCtlc_)n U/ ST3 on 60 Hz
LAM makc. no ynopa sneso | R.U. =57 Ty and LAM function (A.F.) =57 Hz
Cratnuam HanpsxeHus Quadrature voltage
paboTa B NapaiienbHoM | He Peryivpyercs \ . ' droop Not adjusted
pexume ¢ TpaHcd.Toka (8o ynopa Haneso) -@- (Parallel operation with (fully CCW)
- ctatmam 0, oo ynopa ©) oY ®|CT)
Haneso - No droop fully CCW
Mopor Bo30yxaeHus Ceiling excitation
OrpaHuyeHne Toka \f N N current
BO30YXAEHNS 1 Toka 40-5A A oS- Excitation current and 4atsSA
KOPOTKOrO 3aMblKaHusi, Make.nam e Y @ short circuit current Oor maximum
MMWH. MO ynopa BNeBo limitation, minimum
fully CCW
1.8.1.1 - BuiBop pexumMa GpyHKLMOHUPOBAHUS 1.8.1.1 - Selection of operation mode
- [leTeKTMPOBaHME HanpsixeHus (TpaHcdopmaTop) - sensing voltage

Bornes / Terminals

RU. =0-380B | 50 Iy u/vnm 60 I 0-220B/0-220V 0-380B/0-38V AF.=0-380V
JwnanasoH 170 - 260 B / 170 - 260 V 340 - 520 B / 340 - 520 V
- yacTtoTa (3awmTa . .
+ LAM ), BbiGop ST3 - frequency (protection + LAM), selector jumper ST3
R.U. =50 Ty A.F. =50 Hz
50 Hz I
~—
- BpeMs peakuuun : nepemblyka ST2
R.U. = cTtaHpapTH. CTaHOapTH \) - ) Rapide - voltage recovery speed : link ST2
Standard STZ STZ Fast AF. =standard
- perynmnpoBka HanpsaXXeHund i 1
RRJ. ol BF:inp. P 2 Interieur JZ Exterieur - voltage setting : ST4

< _
i =5 A.F. = Internal
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1.8.1.2 - MNpoueaypa peryanpoBkmn

a) HavanbHoOe nNonoxeHne NoTeHUMOMETPOB
- P2 HAMPAXEHWE : muH. o ynopa BNeBo
- P83 CTABMJIBHOCTb : nocepeauviHe

- P4 YACTOTA : go ynopa BnpaBo

- P1 CTATU3M : 0 - no ynopa BneBo

- P5 TMOPOI BO3BYXIEHUA : He
Heo6XxoaMMOCTK, Makc. 0 ynopa Bnpaso

- BHELWHU MOTEHUMOMETP : OMWYECKOE COMPOTMBIEHUE =
470 Om (nepembluka ST4 ypaneHa) : nocepeamHe.

MeHaTb  0e3

0) YcTaHOBUTL  aHANIOrOBbIN BONLTMETP  (CTPEJIOYHbIN)
oTkannbpoBaHHbii Ha 100 B noct. ¢ 3axumamn E+, E- n
BOJIbTMETP MEPEMEHHOr0 TOKa, OTkanMbpoBaHHbIi Ha 300 -
500 B unu 1000 B ¢ 3axumamum Ha BbIXOOE reHepaTopa.

B) 3anyCTuTb reHepaTtop BXOJIOCTYIO C peasibHON CKOPOCTbIO
paboTbl B xonoctoM pexume (f > 50 My nnm 60 y).

r) OtperynupoBaTb noTeHUnomMeTpoMm P2 HanpsbkeHne Ha
BbIXOZE Ha Xenaemoe 3Ha4yeHue :

- Ha HOMMHanbHOe HanpsbkeHne UN  gng
aBTOHOMHOM pexume (Hanpumep, 400 B)

- VN Ha HOMUWHANbHOE HanpsixeHue + 2 - 4 % pnga paboTel B
napanfnesbHOM  pexmme C  TpaHCcPOpmMaTopoM  Toka
(Hanpumep, 410 B - cMm. Huxe)

paboTel B

n) Ecnu HabnoaaeTcsa ocumnnauns HanpsixxeHus,
OTPErynMpoBaTh HanpskeHue noteHumomeTpom P3 |, BbiBOASA
B 06a HanpaeneHus, n Habnoaasa 3a HanpskeHnem mexay E+
m E- (npmbn. 10 B nocTt.). Jlydwee BpemMs peakuum
OOCTUraeTCd  Ha _ 3HA4YeHusx, N3KMX K AnanasoHy
HecTabunbHOCTU. lpy OTCYTCTBUM CTAaOGUNBHOIrO MOJIOXEHUSA
OTK/IIOUYNTL TOK WX MOBTOPHO YCTAHOBUTb MEPeMblyky ST2
(HOpM./BbICTP.).

€)YMeHbLNTb CKOPOCTb XOJIOCTOr0 pexmMa, 4ToObl Noay4ynTb
yactoty B 47,5 'y, npn 50 'y HOMUHanNbHOM (Mnn B 57 'y, npn
0 'y, HOMWHanNbLHOW), TOYHEee, Npu YactoTe Ha 5 % MeHblue
HOPMaJIbHOW 4acTOTbl rFeHepartopa npu neperpyske (ynop
BBoAa). MeaoneHHo nposopaymBatb P4 Haneso, Habnopas 3a
Hanps>XkeHMemM reHepartopa. [lpy nageHurM  HanpskeHus
(npumepHo 15 %), cnerka nepenBuHyTb MNOTEHUWMOMETP
BNPaBO A0 TEX MNOP, NOKa HanpsKeHne He MoabIMETCS.

X) YCTaHOBUTbL CKOPOCTb reHepaTopa Ha
3HaYyeHNEe B XONOCTOM PEXMME.

HOMWMHaJIbHOE

3) MpeagBaputenbHas perynmposka ana paboThl B
napasnfiesibHom pexuvme (c  TpaHdopmaTopom  TOKa
NOACOEeAMHEHHbIM K S1, S2 pasbema J2) :

- BblBECTM noTteHumomeTp P1 (ctatmam) B
NONOXEHWE

Mopate HOMUHaNbLHYIO Harpysky (cos ¢ =0,8 nHayku)
HanpsixeHvne pomxHo ynactb Ha 2-3 %. Ecnu HanpskeHue
NnOAHMMAETCs, MNepecTaBuTb ABa NPOBOAA,UAYLLIMX  OT
BTOPUYHOWN OOMOTKM TpaHchopmMaTopa Toka.

cpenHee

PEIYJIMPOBKA OJ19 PABOTbI B
NMAPAJUIEJIbHOM PEXUME

1) HanpsikeHusi ~ XONOCTOro  pexvma  [OMKHbl  ObITb
VOEHTUYHBIMU O BCEX MEHEepaToOpOB, BXOOALLMX B CUCTEMY
napannesibHoOro pexuma.

- MNoacoeanHnTb MallVHbI NapanienbHO

- OTperynupoBaTb CKOPOCTb TakK, 4TOObl OOMEH MOLLHOCTU
Obln paBeH O kBT

- PerynupoBkoii noteHuuomeTpa HanpsxeHuss P2 uanm
peoctata OOHOM M3 MalMH nocTapaTtbCd  OOOUTBCA
OTCYTCTBMS (MU MUHMMANbHOI0) TOKa Mexzay MalunHamm

- He meHATb perynupoBKy HanpskeHus

K)NooaTb OOCTYMHYIO Harpy3ky (perynmpoBka MOXET ObiTb
NPaBWbHOM TONBKO MPU HANUYNUN PeaKTUBHOM Harpysku)

- Bo3pencteylo Ha CKOPOCTb BbIPaBHATb MOLLHOCTU KBT
(vnn  pacnpenenuTb KX MPOMOPLMOHANBHO HOMUHANbHLIM
MOLLHOCTSIM reHepaTopoB)

- BosgencTteys Ha noteHumomeTp cTtatuama P1 BblpaBHATb
VN1 pacnpenenntb TOKU.

1.8.1.2 - Adjustment procedure

a) Initial setting of potentiometers

- P2 VOLTAGE : lowest fully CCW.

- P3 STABILITY : middle position.

- P4 FREQUENCY : fully CW.

- P1 QUADRATURE VOLTAGE DRORP : fully CCW

- P5 EXCITATION CURRENT LIMIT : to be adjusted
only if necessary maximum fully CW.

- Remote voltage trimmer Rhe - 470 Q (jumper ST4 re-
moved) : middle position.

b) Connect one analoge (needle) voltmeter cal. 100V
D.C. across E+, E- terminals and another (300V - 500V
or 1000V A.C. across the alternator output terminals.

c) Drive the generator at its real no-load speed (f > 50
Hz or 60 Hz)

d) Adjust output voltage with P2 to the required value
- rated voltage UN if generator operates alone

(for example 400V)
- or UN + 2 to 4% for parallel operation with C.T.

(i.e. 410V - see below)

e) If voltage is unstable, adjust P3 (try in both directions),
noting voltage across E+, E- (approx.10V D.C.). The fas-
test recovery time may be achieved when P3 is set close
to the limit of unstability. If there is none stable position
try another adjustment after having cut or reconnected
link ST2 (normal / fast)

f) Reduce the gen-set speed to get 47,5 Hz (for 50 ra-
ting) or 57 Hz (for 60 rating), more precisely 5 % below
the normal frequency of genset in overload (Fuel stop
condition). Rotate slowly P4, CCW, observing the output
voltage of generator. When voltage drops (about - 15%),
turn back scarcely until voltage raises.

g) Readjust the speed of gen-set to its normal no-load
level.

h) Presetting for parallel operation (with C.T. connected
to terminals S1,S2 of terminal strip J2)

- Potentiometer P1 (Voltage droop) in middle position.
Switch on the rated load (P.F. 0,8 inductive). The output
voltage should drop 2% to 3%. If it raise, change over
the 2 leads coming from C.T. secondary.

ADJUSTMENTS IN PARALLEL OPERATION

i) No load voltages must be identical on all gen-sets re-
quired to work together in parallel.

- Synchronise and parallel the gen-sets together.

- By adjusting speed , try to reduce the power exchange.
to 0 KW

- By adjusting voltage pot (P2 or Rhe) on one of the ma-
chines try to cancell (or minimize) the circulating current.
- Do not alter the voltage adjustments.

j) Switch on the available load (correct adjustment can-
not be made if there is no reactive load).

- By adjusting speed , balance the KW (proportionnally
to the rated powers of gen-sets).

- By adjusting Voltage droop pot. P1, balance the output
currents.
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1.8.2 - PerynupoBka Mmakc. BO30yXxaeHus

- cTatuyeckas perynupoBka npegena
noteHumomeTp PS5 (3aBoackasi perynmposka :
kanmbp npepoxpanutenen 15 A 10 c).

TOKa,
15 A,

B 3aBucumocTn ot

4acTOTbl CETU
According frequency

ST3
R 449 n
' | | | X2
50 My 60 MNu/ Z1
50Hz 60Hz
BoabyxaeHune ‘ 5 )Z%
—
MakKC. STZ) E+

1.8.2 - Adjustment of maximum excitation current
(Excitation ceiling)

- static adjustment of excitation current limitation, poten-

tiometre P5 (factory adjustment : 15 A, fuse caliber : 15

A - 10 seconds).

‘CeTb (Mutanne 50/60 )

Mains (Supply 50/60 Hz)

(0 @

WupoykTop npubn 10 Owm

Exciter field

ov

O

ST1 -— "

’ N g e 220V —J
HanpsibxeHune I I | I I 380V
Voltage I_I o

ST4

3aBoackas perynupoBka  COOTBETCTBYET  TOKY
BO30OYXAEHUs, [O0CTaTOYHOMY [OJis  TOoro, 4TtoObl
NnoslyduTb  YCTAHOBMBLUMIACA  TOK  TpexdasHoro
KOPOTKOrO 3aMblkaHus npuba. B TPU  BEIWNYUHBI

HOMMHanNbHOro Toka npu 50 My, ANS NPOMBbILLEHHON
MOLLHOCTH, 3a UCKJTIIOYEHNEM CneuuanbHbIX yKa3aHui
(*).

Y106bl M3MEHUTb  (YBENINYUTb, W3MEHUTb WK
YMEHbLINTb) 3TO 3HAyYeHWe, MOXHO BbIMOJIHUTb
CTaTUYECKY PeryampoBky Npu OCTaHOBe, KOTOpas He
npencTaBngeT ONacHOCTU HU AN reHepaTtopa, HU ans
ycTtaHoBkU. OTKNOUYMTL noagon, nutaHua X1, X2 n Z1,

2 (0 - 220 B - 380 B) o1 reHepaTopa.

Mopxniounte nutaHne cetn (200 - 240 B), kak
ykasaHo (X1, X2 0-220 B). [lNogknoynTb
nocnepoBateibHO C  MHAOYKTOPOM  BO30YyXAeHus

amnepmeTp Ha 20 A noct.Ttoka. Ecnn perynartop He
obecneunBaet pacxona, noBoOpayYMBaThb
noteHumomeTp P2 (HanpsbkeHue) HanpaBo OO0 Tex

nop, noka amMnepmMeTp He HayHeT ykasbiBaTb Ha
HanmMuMe CcTabMNM3MPOBAHHOrO Toka. OTKIOYUT,
BHOBb MOAKMIOYUTbL NUTaHWe, noBopaynBatb P5

HanpaBO 00 MOJIYYEHUSA XenaemMoro Makc. 3HayeHusi
TOKa (He npesbllwartb 3HavyeHus B 15 A).
lMpoBepka BHYTPEHHEN 3aLUThI :

OTkpbITb  npepbiBaTens (D) TOK BO30YXAeHus
[OMKEH BO3pacTtaTtb no npensBapuTesnbHO
YCTaHOBJIEHHOIO noporoBoro 3Ha4YeHus,

YCTAHOBUTLCS HA 3TOM 3Ha4YeHUn B TedeHue > 10 c un
ynacTb A0 3Ha4vyeHua B 1 A.

Ona  nNOBTOPHOrO  BKJIOYEHUS  3alUThI
OTK/IIOYNTb NOAAYY NuUTaHua npepbiBatenem (A).

HY>HO

Mpumeyanne [Mocne perynMpoBkM NOPOroBoro
3HaA4YeHUs1 TOoKa BO3OYXAEHUS MO OMUCaHHOW Bbille
npouenype, BHOBb BbINOJIHUTb perynmpoBky
HanpsXXeHus.

(*) : Bo MHOrux ctpaHax Hanmuve Toka TpexdasHoro

KOPOTKOrO 3amblkaHus npuba. B TpU BENVHUHBI
HOMWHAJIbHOIo ABNAETCA ob6a3aTeNbHbIM
TpeboBaHNEM.

~10 ohms

ST —

10 A noct./10A CC/DC

The factory adjustment corresponds to the excitation cur-
rent for a sustained 3 phase short circuit, of about 3 ti-
mes the rated current ,unless otherwise specified.(*)

To modify this setting it is possible to proceed to a static
adjustment (generator at standstill) by a method that is
safe for the machine and the plant.

Disconnect the supply leads (X1,X2,Z1,Z2) and sensing
leads (0-220-380) from A.V.R.. Connect the supply as
shown (X1,X2,0,220V). Connect an ammeter (20A , dc)
in series with the exciter field. Turn P5 fully CCW. Switch
on the supply. If there is no output current from AVR,
turn P2 (voltage) clockwise until ammeter indicates a
stabilized current.

Switch the supply off, then on again. Turn P5 clockwise
until the required current is obtained in the exciter field.
(limit to 15A)

Checking internal protection :

Switch off (D) : the excitation current must rise to the
pre-set high level, and remain at this level for a period of
more than 10 seconds, than fall to less than 1A.

To reset, switch off the supply by opening switch (A).

Note : After having adjusted the excitation current limita-
tion as indicated above, proceed to the voltage/frequen-
cy adjustment .

(*) : In many countries the short-circuit current equal to 3
IN is obligatory.
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