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Figure 1
VROOZ
. INTRODUCTION ' C SAFETY
All standard sataty precautions must ba followed dunng
A SCOPE GREFALON, mamtenance, servicing, and trauhleshooting of

enpine-generator-rogulator sers. Sin ndard satety precavtons
toublushioating of thy HOOOO voltage rogulator, Fuure | l.,“m,um ﬂ,m“”qu ol CH,!,MIQ o prevent shock lmz.‘ml‘lhn
shaws o typical model with separate mounting AVCR and L"“_”“”F L‘.urrymg ARy <0t 1A []m‘unvtlln{j m‘rm.u? it b
BREBHH Bibaledr. greaterthon tho capnsity of the largast lead 10 the componpnt
to be grounded, Specific sodety rulas are given i seetiong VI
nnd Vi

Ihis Manual covers the installation, operation, survics and

H ABBREVIATIONS

: D. MODEL SPECIFICATIONS
AVER S Automatic Voltagoe Control Rheostat

f ! @ Voltuge 10 5% avarage, no load 1o full load 0 8
,\-‘\_,«,q, ‘Afl\mnru"él n Wirg leugﬂ' Ragulation fHagite 10 P F, 59 spsel change
(c"i[: rl'h“ (:;.-;wolltazfjcr f:ll"(rlm Broake L15C band-rangu -409C 1o + 700
AL V] A0E Lot

Cw {'II!|>X4.-HSP1 ® Ragulatar Deift 0 5% from A0 0 LT0N

GOW Coumerelookwise ® Hequlalor Loss than 12 midlisecands

10 Integratad Cireult Rasponse %

PO Printed Cirount Bonrd ® Voltage Adjust <109 of fnominigl halow 190 1w 109

SCR Silieon Controllnd Rentifier Range above 240 yolis)

TAR Triple Action Boosl ® Storage BEEC to vBECC

8 Terminal Board Tamperaturs

3
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D.C. CURRENT N

THESE COILS CAUSES

AMAGNETIC FIELD

IN THE POLES, AND

THROUGH THE ARMATURE,
s

/;/

ARMATURE
(ROTATING) v

)
2 FRAME

7 IAON)

CARRIES THE
MAGMETIC FIELD

Giits g8 L BETWELN POLES

HOTATION QF THE AHMATURE WITHIN THE MAGNETIC

FIELD CAUSES A VOLTAGE TO BE GENERATED IN THE

CONDUCTORS (WIRES) WHICH ARE DISTAIBUTED (N THE

SLOTS OF THE ARMATURE THE MAIN PURPOSE OF THIS

GENERATOR IS THE PRODUCTION OF THIS VOLTAGE.

Figure 3
Basic Gonorator Construction with Rotating Armature

0.C. CURAENT IN THESE

T CONLS CAUSES A MAGNETIC
FIELD IN THE POLES

AND THROUGH THE

ARMATURE

|\‘

ARMATURE
15TATOR)

Y
L

ROTATION OF THE MAGNETIC FIELO WITHIN THE
ARMATURE CAUSES A VOLTAGE TO BE GENERATED IN THE .
CONDUCTOAS (WIRESI WHICH ARE DISTRIBUTED IN THE $10TS
OF 1RE AHBATURE, THE MAIN PURRPOSE OF THIS GENERATOR

1§ THE PAQDUCTION QF 1114 vOL TAGE

Figure 4
Basic Genaerator Construction with Rotating Field
[
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Tha elactoeal potential produced in the axeitar armature
fratating) is & C. whareay the current in the edils ol the
ahernator fislds must be 0.C. (Direct Current) Thorofore,
BOMB IMBaNs must bl? ETER T |_'IEJ1.'M‘J'EN~! rMihe ﬂ)(f:”l’!f armatire
and tha alternatar eld to make D.C out ol A €. This aehon
canbe accomplishod by “commutation” ar by "rectfication
Earlior generators of this type use a commulalor with
brushes 1o do this and were called “brush typo" machinos,
Mast prasent ganerators use roctifiors which rotate with the
axciter armature and the alternator tield, Thus s cr oty
wehat 16 called o “brushless™ genorator

Undar nny given condiion, the veltage output of the genarator
s dutarminad by the amounnt of O C current in the axeitor
fleld Al that the regulator does 1o th ganarator (s to
adtamatically odiust the oxciter finld current

B HOWTHE HO000 REGULATOR WORKS
e output voltage of 1ho ganaratoris put into the tegidator

MLy

GENERATON

through both the sonsing input clreuits and the BXCHOE (oW
npat eresut one tar enference and one (or power

e vgerter povwet s tie supply for g Single phide, foll wave
reethar brddge with a rectdier and an SCR in eanl leeg The
O C.ooutputof this cirewd 15 suppliod to the exciar beld Tho
amaunt of current is controlled by adjustmen of tieming of
thiturn-on point of the SCRs, Each SCRis turned on at somne
tme during aach half eycle that the valtage 15 in tha palpn iy
for conduction, Il a small amount of field current i reguirod,
the SCRs are tumoed on late 0 the half cycia I a lorgn
amount of field current 18 reqguired, 1he SCRS aro Lurrod on
eatlynthe holf eyale When the currant requirad 5 zera tha
SCRs are not turned on ot all

The sensing e supphes wighvan solaion anstor i
asmall amount of pewar which 1s used ta 1o 00 1he S6Rs
a% raquirad,
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Figiure 6
Cut-Away View of a Typical Gunuerator

C. CIRUCIT EXPLANATION
Aron A - Ragulator Power Supply

Mhis secton supplies 20 volts 0. lar the 1Cs and the
avarvaltage circuit nndg exactly 10 volts OO fer gircutey
ruforance voltages,

Aren B - Overvaltage Circuit

This section campares 1o outpul vollagae of the genarator,
through the sansing transformaor, with the normal adjusted
levelas sot by the AVCR (Area C) to establish an ovaervollage
trp paint The trip pomt automatically ser to about 10%

above Lha narmal sdjusted voltage 1t generpior ouput
oxeoeds e 10% tnp paint for mora than 3 souonds the
overvaltage cireuit teips the cireg Dipakor which removps
fiold excitation

Aroa C - Input Circuit

This soction ractdias 1he & O pul ot the secondary al e
BENSING tanstormor and, theaugh a R
SUPRISs the veltage level tequired for the avervallage ol
ane the errar amplifier, The mnputerreyitmchudes tho AVCH
which adjusis the genarator Qutpul voltge (evel

Seres ol
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Mg D - Evror Amplifior

T cecg providos a signal to the timing comparator. When
the valtage from the iaput gircuit (Acea Chis not equal 1o the
reference voltoge [Aran A) the orrar amplifier adjusls (o
change th input voltage for the Liming compaator

Area £ - Timing Comparator

Trg cocut 1akes the signal from tho arrer amplifior and
adpusts the fiming of tha gote pulse to the output SCRS (0
noddh e guenerator voltagao canatant

Arga F -

[ erreut tokas tho powar (ram the axeiner pawer mput
et roctifiag il and sends timed pulses of currantinto tha
soviter frald undur tha central of tha error amplifier and
LA comparalor

Powar Amplifipr

Tho lroeewhneling dioda recreulates tha cureantin tha fiald durng
the fime the SCAs are not conducling.

Arap G - Anti-Hunt Cirguit

This circuit sends a portion of the vollage across the axciter
frald back to the arror amplifior ina manonor which prevents
aseiltnhons, This signal can be adjustad by the stability
ndjust rheostat

Aroa H - Undorfrogquancy Protaction Circult

This cireuit containg o frequoney to D.C convartor and o
break point amphifvorn The broak point ampliffor sends o
signal to tho input eireast {(Area C) causing the generotor
output voltaga to go into a linear valts/He ramp. Protaction
occurs whan the froguency is lass than tha set point (6%
below ritad froquency)

Arsal -
This circult digables she exciter powear circult in tho avent
1 the input sensing vollage s lost thraugh a broken wire,
lnpse connection, ale,

Loss of Sonsing Protaction Cireuit

. FEATURES
A. UNDERSPEED PROTECTION CIRCUIT

This ragulator meludes o bgl-in gircadit o pratest the
gunerator fram operation at loss than namaplate spead Thoe
et presar at the factory allows noremal, flat reguloton
down 1o pbout 5% balow rotod apecd. At this pomnt, the
valtage will dacrease proportionally 1o spaad. The reduced
voltage and spaod combination will sutomatically protect the
ragulater-exeder-ganerator combinatan from tho otherwise
harmiul effects af underspaod aperation

|

ek ssmasssnbaasn

e VDL IACIE R BULATE e oo HATATNG
AELTIEINY
- H5IIM
. -
: JaR)
| Al \
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b=t [ e
I—{"'" LESE -I-vu'n‘x.n
‘ I‘L\ . ; ‘." 1 4|'er !
| L AT (LT 3 Hi
- vl ae o] | i |
A N A Il
; ! |
.»F‘TW ;;_I;'J_____ ..C"J:.TJ 1|, I }!
-‘-xi;;r.: f”a ju-'v- et } -
’ t ' e AL L
o |
Figura 6
HY000 Schematic Dingram
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NOTE

I the spoued 15 low and 1he voltage s adjusted
upwards by the AVCR 1his protection 18 reducod
Tharefora, atany timo tha voltage is low, cheeck tha
franaency matar or the generator spood, Be vary
surn that the speed s up 10, or a little above ratad
spued balora attempting to caise he valtage with
tha AVCR,

The relanonshig betweaen 1w voltige and speed arg shawn
m Figure 7

LIALE

I TE LY WL LAY . L
1
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I
[
HALE VO YA |
| [
| I
| [
| [
; [
. (I |

B, B5% 100%,

BPLED QR FRECUEMEY

Figurey 7
Typical Curve of Voltage va Speed for
Automatic Undarspeed Protection

B OVERVOLTAGE PROTECTION CIRCUIT

The rugulater incorporatos o gambrnation of both Cireutry
andcereut breaker o insyre prolongod avaervottage condiions
will et harem arher GENBIator nor systam lood compaoronts

1SN OVERSHONOT

BATELD
GO TG
HOOM

VOLTAGE
FEGLLATOR

The avorvaltage trip point is automatically set to about 10%
above the nominal voltige 1 tho generitor gutput excoeds
this 10% 1rip pomns for more than 3 soconds, the overveitags
streuittrips the cireuit braaker wahich romoves {ield excitatinn

For sorvice considarations concerning tho circuil broake:
GO0 Saction VI,

G EMISUPPRESSION

This regulator includes o builtin power line liltar that
suppresses conducted elastramagnetic intarfarence fren:
the ceguiator powar switehag elrouit inte the gonarutar The
HBOO0 voltago roguduter olloctively providos contral ol radio .
frequoncy imterforance line-ta CPEOUNG NAISe 1N Moy apphici

tiong without rosortng to addinenal oxternal mothads The
actual offechivenass of supprassion of RFI en the roputaton

ienermor system toomaat soch standams ns MU STD 361
WL aver Lo be testad in e aetunl applicitmn

D. 8TATIC BUILD-UP CIRCUIT

Fher valtage bolld-up cirgull g complotaly sold stata Tho groni
contams no ralays and 15 neithor subjngl o meshanlonl Ly
nor glpstnical acing. Gonaralor voltage build-up is nillalod Fy
resklonl voltags al the generater as low as O valts,

E. SOFT START.UP

The uniquaarrangement of the elements in the static builg o
crreuitsubstantialivradacas the amaoant al vallage avershon
pussible oo staitoup The amount of
THIUETHION 15 Bupendunl Upon promu mover aocolertion e
genarator tme consiants Anaxample ol owershoot reguction
during start-up s showe n Flgure B

voltage oversnnof

_— 16HO0T

SR S

RATED

WM LA

GOMPETITIVE
VOLTAGE
REGULATOIR

Figure 8
Typical Voltage Rise Curva a1 Start-Up
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IV, INSTALLATION WARNING

Ground the regulator chassis o provont shoek
A GENERAL ) hazard wnd provide ground path Tor EME filtar The
CULTaNt-cacrying capacity of the firounchng circun
mustbe graater than tha capocity of the largast lead

I HO0OO ceguiator has beon dusgnedand bl o perform
1o the regulater W

walt undar normal ussge As with all electrical control
aguipmont, th followang instaliotion factors shouldbo considerod,
D WIRE SIZE
Make ull connactions to the termina! boar ds ol the ragulintor
el galtand wiatur ‘ sy AWG G4 or 1116 stranded contral wire
dSuluel the most vibration-frea surface avnilable for
onvenent maonnting

3. Protant from falling abyects E. CONNECTIONS . DIAGRAMS

The HA00O Regulator must be connectad following thu
general consideranans shown in Figure 10A & 108

The wharts Figures 11,12, and 1.3 show 1he possible A C

I Proteet fram contaminants, such as coaldust, rock dusi,

i

T Mput voltagas to the regulotor
bl (] 0 o .
| SO DA
AVER
®‘/wmmwc; NOTE
i ‘ HOLE It the proper voltago tor 1he requlatar bemg used s
notavailable deiectly fram tha genaralor, 1he rag-
loter beng used can snll be ysed if {Figurn 2A)
MOUNTING Isalatrantranstaormarg nrq usud batwaan the regula
MO L tar and the generator Thae inpat voltague 1o tha
Ll o transformer must be the same as (he veltye
ovailablo from the ganerater and the autput of he
CONTROL transtormer must bo witlun the nllowabia voltag e
AN hmits for the requlator as geven in the char and
SEoTAn rgulotor name-plate. 0
29016
NOTE
 S— bt S I yeur applicaton the oxerter fiold s Grownded o
e linkd Hosting e s grounded. then a A
wolation trangtormer must bo used in tho con.
nections Lo the excitar powar wput ( TRT13.TR 14 |
‘ Figura:4 Tha solation trangfa ‘i ; H‘ pwl' the nar'ri"
Mnunllng Hole Cnnﬁgumtlon §0 notransfarmear wall protect the racti or
brigge i the powaer amplifier saction of (he repulator
should an additional graund occur ontho genarator
B SAFETY L vutpul hnes

During mstallatior and connection:

ai g FOPRE-OPERATION CHECKS
I Gunerator et or ling circut bronker must bo opan

2 Any axternal power source st be disconnectad, I Muike sure the genernter conforms (o T Qparating
BORamoto s1artng cirouits, atarting battery, and mechanieol limitations af (e rogulatar
staching equipmant must be discannactodd Inpat Mohage 95120 00 190. 240 VAC 50 or 60 He

Sewaharten Sectonl Figures 24 and 28
Quiput Corrent « Q610 70 Ampares
Dutput Valtage 4 to 210 Volly
Exciter Field Rosistance — 10 10 100 Ohmsg (120 VAC
xaiter anputl 20 1w 100

C MOUNTING

Faar 10 bols e op rectangle Sva u 5.5 m Tha rogulater Chmg (240 VAC oxciter in.
function & nat affocted by mounting positon Ghoase a putl Add geres resistance
mounting positien that gontribules o the general considers . o rdise exciter field to 10 o .
trens listad obeve  Lacotn the' automatic vellagae contral 20000m min lavel, PO
rheostat (AVER) and circuit breaker (CB) at some convanignt rating of sarias resistance -
controlpanel locatian. See Figyre 9 tman fiold currant! x cagist

tanco adde )

)
SHOP ONLINE
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SIMG VOLTAGE 1S NOT AVALABLE FROMALT LSE

(A POWER TAANGECAMER MUST DE LSED IF 12000 290 VOLTSE A £ 16 NOT A MAILABLE FROM THE ALT THE V A
HATING WUST BE SIZED 100 THE EXCIER REQUIRE MENTS IF EXCITER FIEC O OR FIGLD FLASHING CARCY 15

DED A POWER ISOWATION TAANS

FORMER MLST BE LISED

[ FELT SREARTIN G COR GVERYOUTAGE PROTECTION OMLY OMERC URRENT MRAOTECTION MUST BE
FROMICIED ASE M GEME RATOM X ER FIELED BEOUIREMENTY

EOERCITERTIFL (00 0 NCSISTANCE MUS T BE AT LEAST 10 GHME FOR 200 EXCTTER POWE HINELY CHE DD OIS FOR
JADMEXCITRR P EPWER (NPT AOL SERIES RESISTON AS REDLIRED

Figure 10A

General Connection for HA000 Regutator

ALWAYS OBSERVE CORRECT PEILARITY

1

5 ™~ o
1 - aA .
UL {0 ‘ ‘
EXCITER [‘ L — 2D 24 VALY
| ‘t”“ L e b —_— ATTERY
auTPU T
£
=
N
" Do e e e e e e G
STAIILITY 2 :>< AN
ADILIS T 1047
2hY

Figure 108
Current Limited- Fietd Flashing Circuit for H9000 Ragulator

Aoad and verily terderstandimng of the features an s HeoConduct and racord tasts as ndeated i tha SUECL up
tegutator as explamned in Secvion 11 procedure 0 the gpurators manual These tasts are
cenducted to dssuio praperoperntion ol thu systom and
S0 Nanty tne fiequency of operation (8 ar 50 M), 1 regulator thatthe ganarator doss not contain an imteomitanl fa 0t
s 10 be used on o &0 Hz application the siide ad]ust switeh On new genarators, tast 3.0 ftwo.hour runi may be
locatod an the front cover must be changed to the 50 M; uhrminatod
pogition anc vice versa, The slide switeh may bo actuated G I tield Hlashing s required, rfor 1o Figure 108,
Dy Inserling a gmal blade sormwdriver into the Indentation
@ glot on the slido. 11 the switeh 15 i the incorreot position, G. ACCESSORIES
the tagulator will not perlorm correctly. I Paralleling Compannnts, TAB, COC, and manual control
can e g, howaver (e MBQ00 requlator s connmel e
4 Naly that the valtmeter g OPREEaLITG O U510 Sepditn difarantiy from ol regulatars and the orapoe conmey
ane kanwn ta e qoartd non cagrams should be obrained and haliowed
i0
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GENERATOR
REGULATOR GENERATOR

DESTRIPTION ' s
IESURIPTIO NAMEPLATE wﬂﬁ'zcsﬁ CONNECTIONS

VOLTAGE WITHIN: CONN

P TYeE | LEADS

T HES T
i Hr

s
DA0 V27T AR NO
WY ] RIFCONNECT
B0 Mo ARLE

2000380 202 440
TOREG TH 3

Figura 11
Avallablo Rogulator-Gonoratar Connections
for HG000 Whon 120 or 240V Are Not Avallable

GENERATOR \
OE A AEGULATOR GENERATOR
SESCRIPTIC SEN. k :
BCRIPTION NAMEPLATE VULILTEGF COMNECTIONS
;! : 1 o ;
b | type JLeapg|YOLTAGEWITHINGG “cony
I
CONNECT
3 (ELTA 19 S0 220 120,240 ABLE o Q )
o T s0 DR B0 Ha HIGH 10 AEL b v e
R a! ‘
oW 20V
LY GENGIMG
i : }"P O, S
10 REG e,
r 2
.
TR 0
120v
B 94y
TOREG TH 1l =] o . ;
pi} 5 1100220200240 LW
i 2 150 DR B M CIML Y
D) RESG TH-2 T
. i 1102220 Y20, 240 R
(1O B0 M2 + /
VAW GE NS ING l
)
[ — * I‘; Wi = VHYY Q
10 HEG 10 H
Figure 12
Avapilable Regulator-Ganerator Connactions for H9000
240V Sansing Input, 120 or 240V Exciter Powar Input
[
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GENERATOR
DESCRIPTION NAMEPLATE GEM CONNECTIONS
VOLTAGE WITHIN | YOLTAGE
H TYPE LEADS CONN
[SRY: HECONNEDT T REG TH 1 g i e T
o | w08 a1 2agasn|  AsLE, ) ?
J WPy 1a HIGH 20w 2y
oy (ih SENSING = .‘... o ey
FRCL 300 4200 240 i 3 D 40V .} )
¢ 1w TOEG Ty 3 -4-!' LA S TR 14
.W!f‘ﬁ‘ i '%\':4
é
VL) big '”-"-I'J’:‘“W‘i.'?;' TERREEY TR awesaimiiomirsniasiin "..) T o | | T ¥, |
i ik 5 208 AUE 240 aB0 AlLE . j : | ‘
4 VA E iF HIGH 240V = 240y
B My (F-I‘I SENSING 7 { (IR
1680 380 2200 440 Lehw TOREG T8 et @ s LA, SR
b J%
£ :
TOAEG TR <-~—f"--f*~~---—--—-~f
BO e NE i
P . o N A
3 WY 4 V2208 139 2900 gy rouneet SENSING
OO0 Me MGBLE
V1D 1R
THEDG TS e D
7
TOFAEL TR v issisiisai
B0 Hy
. L Ta i 15830100 240 HIGH OV .
Wi T8 HeY H |_'INV|.'I SENSING Iy a
T 220
KAl
14
T REG TR pad e
(11 -y .
t 190V
TR DAY ol
G0+ THI1Y Vo on -
. . PUL A0 120 240) 1A TO GG TR arummes
Il A i ! — )
CIMLY
HERR V] .
IRV Y
Fa,
SE#
TOVRECG TR v
¢ e 1FA
TOREG 10
Gy M
4 PIB/230:120- 240 HIGH Ay (i ravy
410 by LNLY SEMSING
f1 220
T REG T8
- - (01
Flgure 12 (cont'd)
Available Regulstor - Genarator Connections for HAO0O0
240V Sensing Input, 120 or 240V Excitor Power gt
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V. START-UP PROCEDURE
(“START-UP TESTS"')

Wi aregulaten s firat opplied to a genarator ar arany later
done e gquality ol the generator 18 queshoned, e
fallowimg tasts should ba conducted to be cortam that theed
15 no dolect 10 the ganaerator, even o 18 new, and that tho
geraraton s i the propor operating range for the regulator

It he tests, comparad with known data, show that {ha
penarotar [ good, thay should be kept so that later 1ests can
b compared with them These tests roquire tha gngine 1o be
runaing al rated soaeo and that tha melors are acousate,

The exciter figld cucrent or voltage aeeess the exeiter fiald are
vary important Hocord theoe randimgs ond camparn with
virluas ligted on w:mmdmr namaplate and capabilny of 1he
HA0O0O reqgulntor

Yoo turm AVCR fully COW IMax. Resistancal so that the ling
valtnge will e ata minimum aftar the ongine is stared
Note: See Figure Yo propar AVCE wieing

doStartthae doving angrod and poiust (o rated spead of thy
Qunurator

With goeh of 1he following conditions, read nnd record
oxeiter fald amps. Record the 0.C voltige acrass the
sciter Dold o DC ammetor with the propar range s not

84

avallahle. Tho oxciter field amps (o0 volts) 15 vory impor.

tant, gupocially under lood. DO NOT oxcood 7 amps
caontinueus or 100 amps for 1 minuta (finld foreimg)

AL N0 lgud il AVCR fully COW,

Alna ot — witle AVOR Fully CW o not longer than
0w (thn A C valtage ot ENS point nxeaeds 120%
of roter voltage. tako the reading a1 1 20% of rated
voltage |

il
]

¢l no lead -

o

with AVCR odjusted Lo ratod voltage

Aoelopd - with spead reduced from 10% 0w 50% of

ratacspeed - outpul vollage should diop and excitor

Dald currant should not exceod gunerator nameplale

rating

Undar any normal, rolativedy canstant load, cold

when load s frest applied

U Uneur same load us (o) above, aftar two hours
runming (May be eliminated on new gerarator |

IPvottagu fols 1o b=, 16 o Tow ar oo Fugh aned s not
adjustablo to rated voltoge, exivbits other undesirable
charactoristics, or exciter beld currem excecds 7.0
amps, cheek Section VIon “Troublesheonng

boAbvaltaqe s hunting or psedlnting change the seng of
the stability ndpust control, This confral requires o serov.
driver adjustment and is accessible through o hole in the
top plate of tharegulater CW rotition inerenses regulaier
rsponge tme COW rotaton decreasey rogutator re
Spans time, and assures autput voltage stabiliny, Find
ther point at na load where tha voltage stops oscillating
and advanoe shohtly beyoend i the COW direction,
Should you be unable to centrel hunting i this mannur
rameve (e umper betweon TB1T1TB2 and rondjust the
stability control

VI, TROUBLESHOOTING
A GENERAL

Sinco tha narmal aperatong lunetion of 4 genoratos e st
provide A Covoltage and mavntam it undes alt oo conditions
within s rating, s inogerable only wheol fails 1o provide
this veltige while bewng driven at rated speed IF the load ig
AXCOESIVO, T angine 15 0ol maintnning tha spood or the
VOLUME T 14 0T MEeasuiiNg The valtoge accurately, searching
mthi guneratar or regulator for (e defect swill not solve the
prablem o fact, for mast syatems, the rogulator will force
fialtd current to the goneretor attempting 1o provide U
vollage aven of the lood B excessivi The enging s not
maintamnng ratid spoad or tha valtmatar is nol accurate The
HAADD ragulator containg airedits which attampt to profect
thiy syetens from these conditans See Section 11 Howesir,
hogs cirouits cannot provice protaction againgt all possible ol
oumstanens nos peavent  sonsoquences of these conditions
Fheralom. a8 s00n as a low speed, ovoioad or Inaccurale malor
sondition s found 1t should be corractod, belare making an ar
tompt Lo sarvico the ganeratarcagulaton tyslem '

B, QUICK CLUES THAT THE GENERATOR

MAY BE DEFECTIVE
The princpal reason for the Star-Up procedare given in
Seatan Vs te e gure the (enaraton (4 operabng proeperly
Follow the generatar manufactiear' s oporating instruchon
coneariing imts for axciter el current, valtage buitd up
procedura, incorrect winting resistance, bad rectifiers,
groundad or low insdlation resistance windings, oroun
balanced valtoges on threa phase generators at no lond
C. QUICK CLUES THAT THE REGULATOR
MAY BE DEFECTIVE

T bvelthge s not adjustable

2 1Fvoltage goes 1oo high and cannot be roduned te rated
willage

31 no voltage budd-up, Bul generaton rasstnees o
corencl and manufacturer’s standard generator st -
diratad noremal

4 A new regulitor works bot thes ono dossn't Always pot
the guestionabilo ong back oy the circunt for o second try
after tha oew one s knewn to wark The troubile may
have boon animpropar or pooe conneetion und nothing
WIS roolly swrong with mither rogulator

b Look frst for brakan wires, poar or lgose oonnections
Check crrount bravlkoer ond ANVCR aieaun

D, CHECKING THE REGULATOR IN THE CIRCUIT

in-held, en-gite soonce of e HBOOO regulator should be
hinitedd to replacement al the follovwing small parts ar the
complete rogubtator  Symptoms acsd ehacks far gach are
e

1. AVEH

Hothe AVCH s apen or shorted, it should be reploced,
theronen paint s m the opecpting secten ol the theasto,
I wvoltage wall e abiout hlf voltage As (ha contro!
redcties Lhe braker peot, the voltage sl ump ta abeot
raved voltace and will by adpestable up deam that point |t
the AWVCR s sharted it with give (e masimum vollage
and will not be adjustable down. Varify eaher condition
with an ohimimete

L2
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Crcun Broakar -

Make sure the overvoltage CH coil s connected holween
TB8 and TBH und thatthe CB conlacts are in soripg with
TBY3 and the axciter input line, If a jumpor wemporarily
placed butween the CB contacts allows the system 1o
funetion whaoreas itwould not function oftor thpping tha
toggle to the on positian] then tha B 15 defective and
should be raplaced

I the reguiaor does not function properly o ony other
Manrner l‘r.‘[:lm:rs I

II. BENCH TESTS

Fhe Bench Tosts explainod hero eequire the nguipmunt
bslowy: Ther circuat far the Berneh Tasts i given in | e 14,
madifiae ws raquired for the sepirala 16sts as given in the
sraetinms

CThose tests require some daliberale praparation Rooad oned

lallows elasely the Preparatory Staps Be sure you understand
ha procedures Iharmuagnly beforg ateempung the testg,
becouse some of the opuralions con damage pors of the
regulitor d done improperly oe o cartain types of defocts are
prosent. This will also assura celiabhy rasults,

These wats gro writton for use with o 6O Hz, 118 Volt powar
seurce If e source voltage is significantly difforont from
VYA valts, e solection of an aute-tronsformer must be
rade accerdimgly.

A. PREPARATION STEPS

Collpet the eguipiment

o Thaerogulator e bu testod, with 1he jurnper an TR4 1o
TRS onag the AVCR and circuit brapkar

Aovariable auto-transformear, VARIAL, POWER-STAT
e aaquel continuously ad)ustablie from Qw 135 volty
culptwth g stndacd 115 voll, BOMz input It should
berated ot about 1 KVA 7 amps

oA TO0 ahm, 200 wat) riasistor

c AC voltmerars, capable of aeeurala moasurament of
woltages (0 the range of 7 volts and 1650 volts

o WO ammators, capabla of accurate measureimenl of
curtsnein the range of 0.02 amp and b pmps

AN shmmeee with ranges for maasuring silicon
rachtiers and resistance up 1o 3800 ohms.

U DCowoltmeters, capable of aecurate neasuremont ol
voltages i the range of 2 volts and 150 volls,

hodnliew of the meaters ol d, o, L and g, above, you may
use d good volt-ohmeater of 200000 alms per velt,
saththa required ranges, such as o Simpson 200.ar a
Frplot GIO0A Although it s best 1o measure the 0,0,
autput cureont ol the regalitor, iF1e 1oad resisior &
aecurataly adjusted o 100 alms S surrent ain b
read by maasuring the D C vollage Bernss e rosstor
and dividing by 1040

Acluse, b amps, with fuse hotdo
[ Hook-up wire, AWEG 1A or G

Gongtruet the cireuil ol Figura 14, but loave e switeh Qpan
and tha tranalormar nat arargizod. Connaat ta 160 volt AC
valtmaler acrass the leansbarmear aulpul

Energiza the transtarmer

G
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Rotate the auta-transformer adjusting knob Note and
romamber, raughly, the smount of rotation equoired for 6
vilts, 5O vols, 100 volts and 126 volty

Parform the pracedural stops quickiy, If [t |8 necessary 16
sheck e Instinctions or 1 any unexpected situation ocours,
raturn the avte-tranptormien 1o zem vollagn ond cpen the
swilch,

NOTE

1 Tests fro 1) aree he conductond uging the compao-
nonts ond cirewmt of Figure 13

2 During thesa tusts, the A C input vollage and D
putput voltage will follaw the curve of Figura 14,
Hpproxmaiesy, ‘

30A8 indicatind an e curve, the pomt ot which tha
D0 voltage drops to nearly zuros determinad by
1hee AVECR satting,

4. Tho lowvwor porton ol the uurwﬂumd 10V A C input)
ls gwpanded 1o Figurm 16, snowing the area which
tetarmines build. ug.

B M the A Comput voltage 18 ndjustad e any value
mare thion 10% above thu "cut-ofl paint,” tho
overvaltagae coil will trip the circunt broaker 1 g
fappans, turn tho power off, reset the circun
breakor, ndpust the nput volaga to zoro and begin
ngamn

PERFORMANCE OF TESTS

Trangstormes Promary Resistanco

With the regulater no) connectad, measure the 0.0
rasistance betweon tarminals T80 and TH.20 approx
mmately 300 ahms, or TBD and TE-3 approximately
&0 ohims

Resistance {contimaty chack) of ciremt bragkar, CR
Measure the DO rasistances between CB fust on torm
mals approximalely O 2 ohms,

Resistance af ovarvolage coil of Grouit bresker, CB
With the CB not connected, maeasure the O C reswlance
tetwiean small wira lesds approximatedy 120 ohms
Resistance of the AVOA

With the AVCE not connected, moasure he [0 ragia)-
ance batween the AVCR terminals This shaold o
adjustable from O to 3500 olims as the AVOH 15 ratated
from OW o COW

Froo-Whaeeting Diode Checl

With the regulter not sannected, and using an onem-
meter on the X1 range, check tha diode betwesn T 10
and TE 1T With tha + lead en TR 10 the raading shouled
b nwar by infinie, and with the leads reverso tha randing
should beomid seala

Bund-Up Check

Starung enth e low ringe vollmeters Q.10 volthim bisth

prgitions, the dulo-transtormer in manimum voltage pes)

toa and AVCH complotoly CCW,

- Energuee the autotransfacrmer and tarn switeh on

B dnerogge A input voltage 1o 7 valts. AL this pomt the
D.C wvaltage owtput should b over 2y

¢ Changn metor scales 1o (O-300 volts] in both positans
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NOTE

The eltect of gecreasing D.C vollage removes the
load frorm the adto transformer, which causes the
AG Input voltage fo Increase savoral volts past
the "eut-olt point.” {("eutol point'” is the value of
AG input wvoltage &l which {he D.C. oulpdt
voltage heging to decrease. This must be read
quickly, before tha unlonding ellact nappens,) Tne
teverso also happens, That is, If the ACL input
voltage |5 ahove the cutoll point (D.C, sutput
voltage will be zere) and you dearaase the & € In
pul voltage, 4s soon as the D.C output waltage
beging to rise. The loading eltuct on 1he auto
fransfarmor will cavse a decrease in A.G. inpul
vollage and the D.C. omput voltage will increase
apidly until it s several volls telow the cutaot
AGINt UROss Iha dute-ranstarmer is vary large, o
will be neatly impossiblio 10 held the D C output
voltage ot any inlermediale paint,

A vounerease the AC voltage mput, pause a1 about

26 volts, 50 valts, and 75 volts and record the .G
OuIpUt voltage at each paint to determine how clnse
the regulator meets the typical curve of Figura 14 )t
should nol deviate by more than 10% a1 any point

Hange of voltage adjustment
LDetermine the sut-afll poim far zero ohms in the AVCR
and fer 35C0 chims. These should be within t10volts of
tha valuo given in Figure 14, -

Gain test

With the cut-off paint adjusted tor 110 volts, adjust the
A Coarput vty (or sbuut 1158 volts and then raduce the
input velts slowly. Record the A.C, mput voltage when
the D.C.ovelts nave ineroased to aboot 8 volts (s
valueg of A.Cinputvolts should be within 3volts above
the sut-olf poiat (110 volts)

. Qvervallage

Wth the cut-off porot atill at 110 volts, guickly adjus:
e AC inputvoltaga te 126 vaits, The overvoltage coil
ol the circwt breaker should trip the ciceuit hroaksr in
3 senonds As soon as it Ieips, reduce the AC npul
vollage to balow 110 valts, Turn power oft Reser the
wiecuit breakar and adjust the & .C.input voltaget1n 116
Vvolls Terntha power an Theo elrouit breaker should not
tripin 15 seconds.

B ke regulatar s swithin linits in all tests, it s good and

e Asyouappreach BOvelts, go slow so that (he A.C. input
voltege may b read just as the voltaga raaches the may be used an any generator whrgh operates 0 iy
"eutoff point™ range. (See Saction IV, F )
FUSE
AUTO. AVER
THANSH(AME (DACK VIEW)
PR
o '
GAMITEH
'l ! JUMPER
- - -
12| 3|4 b8 7 (8
HE000 REGULATOR
OVEHYOLTARE
|
CIHCUIT BREAKER '
|
Figure 19
Connaction Diagram for Banch Test
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EXPLANATION OF FIGURES 14, 15, AND 16

Figare 14 s the curnve of D.C, DUEpUIL wersus A DL inp

voltage with & 100 ohm fixed rosstor as load on the D.0

outbut 1 the lead 1s different than 100 ohms (such oy o

generatar exciter field), the O C, voltage range will apoly. but
"‘ur thee D Coamps will ba differan.

Figura 16 5 an expanded view of the vy Iow valtage porion
of Figuro 14 showing the buddup limitg,

Figure 1615 a0 expanded viaw of the thack point, showing
the curve 0g o steap, sloping line, Tha "gain” of » Qgiven
regulataris determinad by 1he A.C Inputyoltage fromthatop
rer tha hottony

CUTOFF POINT

D0 PO e s i AVCR-I500 Crm

B4 QUTRLT YOLTS A
CIHELK
(] ST OFF RO POINT
AVCI D 1
100 COWE ]
1 Q) T '
(X<
e (2| i
Hil
a- ] L ) i
: 0 H0 0o 150

NLINPUT WOLTAGE

u ABGUT a0 | ABOUT 138y

‘ Figurae 14
Powar Curve for a Typleal HY0Q0 Hegulator

Dy AMPERES
‘[ 0,c vouTS

nila ﬁ o

[ERSRPYA [

YOOVOLTS
10 | 100
FONE F
CLRVE
il
Lyl
— - NOT MODRE THAN
4 YOLTE
OB 6 i {
O U@'ﬂv’ o1

AC VOLTE INPUT

Figure 146
Expanded View 110 Volt Part of Pawer Curve

{a) Tne D.C. voltage scate shoud always apply. Yhe DG
amps scale con be usod only if (he load resistance |4
100 ahms.

{b) The ability af a ragulatar 1o pravide anough 0.0 valtage
farbuild up at low A G, valtage input showid by chucked,
This portion of thie curve is aexpanded in Figuis 16,

() The DG sutput, measured as the A0 input voltage, s
variad, should follow this line within 10%

A Maut-olf point™ 16 dafined as the valug of A C 1pul
veltage atwhich the 0. output boging to drop whern it
reaches the value to which the referance sireuit of the
regulaters adjusted. This “cut-gff point’ canbe changed
within [he limits shawr by adjustment of the AVCRH,

{e) Thetotal adjustatle limis of the cut-off point cetermings
the “range of voltage adjustment” when apolied to a
Yenarator

i This portion of the curve shows that mors than 2 volts
R output should be nvallable with 7 volts & ¢ inpur.

! This parton of the curve, whigh ig typicaltor any value of
cut-oft voltage, shows that the A ¢ mput voltage dif-

f; 1:; TID foranca s vary small from the cut-off point 1o an autput

vollage of Svalts © C A requlator passes the " Gain tes)

ALOVOLTS INPUT i this difference is luss than 4 volrs,
Figure 16
Expanded View o to 10 Volt Part of Power
Curve
16
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