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PRINCIPLE OF OPERATION .

The exciter pole pieces contain residual
magnelsm, sciting up lines of force across
the air ‘gap to the exciter armature. When
the exciter armature begins to rotate a
voltage is induced and current flow is
iniliated ‘in the exciter armature AC
windings. This voltage is fed to the
rotating rectifier assembly, rectified and
fed to the alternator field coils. This DC
vollage 1s sufficient to magnetize the
laminated alternator ficld which will set
up lines of force across the air gap to the

‘alternator stator. As the generator rotor

rotates a voltage will be induced and
current will flow in the alterpator stator
windings and to the output circuit.

A static type voltage regulator 1s

connected to the generator output. The
ulator will rectify part of the output
tage to provide a DC voltage to the

exciter field coils. This will increase the

~ density of the lines of force in the exciter

increasing the voltage induced into the
exciter armature windings, and thcrcfor
to the rotating rectifiers.

The rotating rectifier output will be

“increased which will increase the

alternator field strength and the generator

.output vi/_il_l build up to its rated voltage.

Adjustment of the generator output to the
rated voltage level 1s accomplished by
controlling the current fed to the exciter
ficld coils.

Regulation'is automatic with the static

' type voltage regulator. An additional

voltage adjustment range is provided if

ostat.

‘.n'cd by opcraung the voltage adjust

ROTATING FIELD ASSEMBLY (ROTOR)
The rotating field assembly consists
basically of four members; the shaft
assembly, the core assembly, field coil

.damper windings and balance lugs to

provide a high degree-of static and
dypamic balance. The exciter rotor and
rotting rectifier-hub assembly are separate
units which are head shrunk oato [hc
generator shaft,

CORE ASSEMBLY

The core asscmbly consists of once piece
electrical steel laminations which are .
stacked on the shaft assembly.

FIELD COIL _
Field coils of heavily insulated wire are
“wet” wound directly onto the poles.

“Field coil leads are brought out to the:

rectifier assembly for connection to the
source of DC excitation voltage. - -

SHAFT

Shaft is made of forged high strength
steel, which 13 turned to close tolerance
and then ground to a closc tolerance.

FOR OPERAT{ON AT AMBIENT .TEMP-
ERATURES ABOVE 40¢ C DERATE KW
RATING 1 PERCENT FOR EACH
DEGREE C. ABOVE 40 C. FOR
OPERATION AT HIGH ALTITUDES
ABOVE SEA LEVEL, RATINGS MUST . -
BE DERATED 2 PERCENT FOR EACH
1000 FEET ABOVE SEA LEVEL

GENERAL DESCRIPTION

The revolving field type gencrators have a
DC field revolving within a stationary AC
winding called the stator. AC power is
distributed from the generator through
leads connected to the stator windings.
There are no sliding contacts between the
AC winding and the load, therefore, great
amounts of power by be drawn from this
generator.

VOLTAGE CONNECTIONS:

Generator may be connected at the
terminal board to deliver 120/240 volts to
a 3-wire grounded neutral system, or 120




Figurc 1

CITER FIELD S
exciter field on the high frequency

Witer consists of laminated segments of
high carbon steel which are fitted together
to make.up the field poles. the ficld coils

are placed into the slots of the filed poles. . |

EXCITER FIELD COIL VOLTAGE
SOURCE ,

Field coil DC voltage is obtained by
rectifying the voltage from phase to
neutral line of the generator output, or
Other appropriate terminal to provide the
needed voltage reference. - :

The rectifier bridge is an integral part of
the static regulator. The static regulator
senscs 2 change in the generator output
and automatically regulates current flow in
the exciter field coil circuit to increase or
decrease the exciter field strength. An
adjust rheostat sized to be compatible with

‘cgulator 13 used to.provide adjustment -

¢ regulator sensing circuit.

BALANCE
The rotor assembly is precision balanced
to a high degree of static and dynamic

r L
Ocive | kil
Disc { C et

balance. Balance 1s achieved with the
balancc lugs on the ficld pole tips.
Although the balance will remain dynam-
ically stable at spced in excess of the
design frequencics, the prime mover
should be adequately governed to prevent
excessive overspeed. High centrifugal
forces at excessive overspecd can damage
the damper windings and field coils.

BEARING :

The generator rotor assembly 1s suspended
on shiclded, factory lubricated ball .
bearings. They are greased for life and
should not require regreasing.

STATOR ASSEMBLY

The stator assembly consists of lamina-
tions of stcel mounted in a rolled steel
frame. Random wound stator coils are
fitted into the insulated slots.

STANDBY UNITS A .
Generators used as an auxiliary power
source in casé of commercial power
failure must be 1solated from the com-
mercial line before being placed in
operation. o

CAUTION: MAKE SURE UNIT IS
COMPLETELY SHUT DOWN AND FREE
OF ANY POWER SOURCE BEFORE
ATTEMPTING ANY REPAIR OR
MAINTENANCE ON THE UNIT.

Rotor Leads .
Statar xciler
y otor

Fan Cover End Caover

s f o - Exciter Armnature Bolt
aimn
Rotor fleld

Figure 2



Qvicc wilh the least expense; and more
portant, ta delermine the cause of the
failure and take steps to provent 2
reCUrrcnee.

PRECAUTIONS
GENERATOR WINDINGS (DRYING)
Gencerators that have becn in transit or
storagc for long periods may be subjected
to cxtreme températore and moisture
changes! "This can cause excessive

‘condensation, and the generator windings
should be thoroughly dried -out before

. bringing the géncrator up to full sameplate
voltage, If this precavtion is not taken,
serious damage to the generator can
result. The following stops should be
taken to effectively dry the generator
windings: N

S

1. Short circuit, the gemerator lead wircs.
rt the generator and separately excite
éxcitcr with DC battery power of
oximately 50 volts to produce rated
AC nameplate current. To accomplish this
excitation, the leads (F+ and C-) must be
disconnected from the voltage regulator.
Nameplate current can be measured with a
clip-on: ammeter at the generator leads.
Malke sure the AC current docs not exceed
the nameplate rating. - Be sure to
reconnect the leads F+ and C- to the

‘proper terminals on voltage regulator after
drying exercisec.

2. Another procedure would be to'put the
generator 1n a2 hot room or to moderately
heat with a heat source.

Experience has shown that it is necessary
to take these precautions in locations such
as scaboard installations-and other highly
humid areas. Somge installations will be in

spheres that are much more corrosive
‘thcrs A little prccauuon along the
117®Y cutlined herc could climinate an
unnecessary repair job.

02-23-93

Fach generator was sabjected to 2 standard
NEMA 1nsulation test, which means 1QQg¢
volts plus twice the highest voltage for
which the generator is rated was impressed
belween the windings and frame, Al
machines are insulated with a high safet,
factor for the class of insulation used.

The latest and pewest 1a insulation and
baking techniques are used.

The finest insulation job can be very
quickly broken down by carelessly
applying high voltage to windings in a
moisture saturated condition. Mishandling

“in this respect can. casily cause 2

break-down, making it necessary to return
the generator to the factory for repair, and
couscquent cxpense and loss of time.

WARNING: HIGH VOLTAGE
(DIELECTRIC) TESTING MUST NO'_I BE
PERFORMED TO THE MACHIN |
WITHOUT FIRST OBSERVING NEMA_
RULES. THE INSULATION OF THIS
GENERATOR WINDING MAY BE
SAFELY CHECKED BY USING A
MEGGER. A HIGH MEGGER READING
INDICATES LOW INSULATION
LEAKAGE.

FIELD FLASHING | :
The direct current (DC) necessary to
magnetize the alternator field is obtained
from the exciter. Initially, upon starting
the generator, current flow and voltage are
induced into.the exciter armature by the -
magnetic lines of force set up by the
residual magnetism of the exciter field
poles.

Residual magnetism of the exciter ficld
poles may be lost or weakened by 2

. momentary reversal of the ficld con-

ncction, a strong neutralizing magnetic
field from any source, or if the generator
is not operated for a long period of time.

To restore the small amount of residual

;—




q:rnai causes AFTER THE CAUSE OF
E DIODE FAILURE IS IDENTIFIED
AND CORRECTED.

TROUBLESHOOTING PROCEDURE
AC BRUSHLESS GENERATOR
- As with any machine, trouble may develon
in electrical generators. [t may be due to
tong service or neplect of regulator
maintenance, servicing, and checking.
Should trouble develop, the following
“instructions will be helpful in tracing the
cause and making repairs.

Brushless generators are not complete
units without added control equipment;
thercfore, reference will be made to
control components. ' )

VOLTAGE DEVIATIONS
The generator output voltage should be
t as close a3 possible to the rated
83@: shown on the generator nameplate.
2h voltage, low voltage and fluctuating
voltage (hunting) may cause serious
damage to the generator and its control
equipment. A high voltage could damage

sensitive equipment and low voltage could
causc motors to burn out.

SPEED DEVIATION

The pencrator speed should be maintained
at rated nameplate speed. The frequency
of the generator output depends on speed.
If the generator runs slower than rated
speed, the voltage may drop off.
Automatic control equipment may burn out
trying to maintain voltage by forcing the
field.

VISUAL EXAMINATION
The first step in imvestigating any
gencrator failure or trouble should be to
2k for obvious cvidence: burnecd arcas,
Q or open connections, wrong speed,
rrect reassembly and reconnection,
cf{C.

02-23-93

OBSERVE VOLTAGE OF DEFECTIVE
GENERATOR
‘The next step is to carcfully measure line-to-lipe
voltage. A voltage about 10 percent of rated
voltage (at rated RPM) 15 probably the residual
voltage (determined by residual magnetism in
exciter field). A normal residual valtage indicates
exciter armature, rotor and stator are all good and
that the trouble 15 probably in the excitation dreuit.
A very low voltage, or no voltage, indicates either
that residual magnetism in the exciter field was logt
{generallly by disassembly or by sudden inter-
ruption of the exater field current), or that 2
generator defect exists in the exciter armature,
rolor or stator.

BATTERY EXCITATION

The behaviour of the generalor, when the exater
field is connected to a 12 volt battery for excitation
current, is a useful guide for locating the generator
fault. Disconnect F+ and C- from EVR and open
CBT circut breaker/switch in lead 3 or 4to EVR
{lead for power inpwt to EVR). Cennect F(+1to
(+) of battery. Connect (-) of battery to C(-).

Spin gencrator 1800 RPM.

A. If residual woltage is normal, 12 volts across
lead F+ and C- showld cause the generator to
dehiver a voltage near rated voltage with no load.
If 12 volt excitation produces near normal voltage,
failure of voltage regulator to provide voltage
could mean a defective valtage regulator, or an
open circuit in leads to terminals 3 or 4 of
electronic regulator. Check switch or circuit

‘breaker in these leads., With 12 volt exatation,

connect voltmeter across termnals 3 and 4. Vol-
tage should be 200 to 240 volts with CBI closed.

B. If 12 volt excitation produces no voltage, check
exicter field resigance. It should normally be
25-28 OHMs at. 77F. If ficld is open or shorted,
then the exciter ficld is defective. An open or
short in the main rotor behaves similarly, butis
also accompanied by a very low line-to-line voltage
{residual woltage) without 12 volt battery
excitation. If open or shorted rotors suspected,
remove "R" lead from #10 base terminal on

. armature and measure resistance since “Q° lead 1s




r a short to ground before a fault can

¢ positively identified. Also Llest each
diode separately (-) to each AC termi- |
nal, and case to cach AC terminal to
. positively identify which diode is bad.
(See Figure 4).
¢. Armature with two FULL-WAVE
bridge rectifiers.

. On some gencrator models an armature

will be supplied with two full-wave
bridge rectifiers very similar to the
rectifiers used on armaturcs with onc
3-phase FW rectifier.

To test these rectifiers, remove the two
rectifier (-) leads at the R (rotor) +
terminal and test cach rectifier separ-
ately, first from + lead (rectifier #10 to
any AC terminal, then case to any AC.
minal. Then go to rectifier # 2 and
QI + to any AC terminal, then case to
y AC terminal. A failurc in the test

“case to any AC terminal” couid be as
bad diode in cither FW bridge rectifier.

To determine which diode is bad, all AC

terminals must be discennected and cach
AC terminal of the rectifier tested to
both + angd to - {(case) of that bridge
.rectifier.

Yo E SUPPRESSOR
"Voltage suppressor are similar to
rectifiers in that they contain in effect a
single semiconductor onc-way junction.
A suppressor should have a high resi-
stance with one polarity of test leads and
low but not zcro resistance in the op-
posite direction. Resistance measure-
ments sometimes fail to identify a
defective suppressor. The best test 13 to
remove suppressor from circuit. If an
vious improvement in generator is
served, suppressoris bad. Some
suppressor have a high resistance
incither polarity of applied voltage if
applied voltage is low), but have a low

02-15-93

rcsistance of voltages of 300 to 450
volts.

RESISTANCE OF WINDINGS

Frequently in troubleshooting a gen-
erator, a defective component can be
identificd by measuring the resistance of
a winding.

Exciter ficld, armature, rotor and. stator
should withstand 1500 volts between
winding and ground with less than 0.002
ampere of current between winding-and
ground. All electronic components such
as rectifiers, suppressor and rcs1stors
must be disconnected.

GENERATOR RESISTANCE VALUES
Armatyre: .470-_.3520 OHMs per phase, 5§  -10KW
.650-.720 OHMs per phase, 12.5 - S0KW
Ficld: 18 - 22 OHMs ' 5 - 10KW
23 - 28 OHMs 12.5 - S0KW
Stator:OHMs vary with KW rating, but less than
1.0 OHM per phaze. .
ROTOR: ’
KWws 8 10 12,5 15 17.520 25 3010 50
OHMs 1.47 1.581.73 1,84 2.002.1 2.22.5103.8

Moin Frame
Bearing Housing ‘ @ Mgin Stotor

Rear Cover 1_-"'"'-","

B
Exciter
Rotor\ !

Diode ]

Bearing™]

Exciter__
Stator

#Hoin Rolor
Assembly

Exciter Type Generator

-

Figure 4




NO VOLTAGE

CAUSE

Open circwt 1o exciter field.

Loss of residual magnetism in exciter ficld poles.

Open in stator windings.
"*Open in rotating rectifiers.
Malfunction of automatic valtage regulator.

Short circuited.

*Open in generator field.

*Shorted rotating rectifiers.
" *Shorted exciter armature.

*Shorted leads between exciter armaturc and
generator field.

NOTE: *Designates rotating parts, Gcncralor
must be open to test.

02-15-93
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CHECK AND REMEDY

Check out continuity of field coils. [f
open in field coils, remove ficld assembly
and return assembly to factory for repair.

Flash ficld by making a flash connecction
of DC across terminals C- to F + to
positive 1cad of DC source. (Sce previous
instructions).

Check for continuity in windings. Return

to factory for repair of open.

Check rectifiers per previous instructions,
replace 1f faulty.

See troublcshooting of voltage regulator,
replace if faulty.

Clear lead to restore build-up.

Check for continuity and retufn rotor to
factory for repair if field coils arc open.

Check for shorts and replace 1f faulty.

Check for short and replace if faulty.
Mcasure resistance.

Test and Repair



FLUCTUATING VOLTAGE

./1ay be indicated by flickering lights)

CAUSE CHECK AND REMEDY
Irregular specd of engine. Check cogine for malfunction or load for
fluctuation. R
Fluctuating speed. Stabilize load. The addition of a lamp

load (resistance load) may conpensate
partially for laoad changes caused by
intermittent motor operation. Do not
overload.

Loose terminal or load coannections.

: ' Make better connection mechanically and

electronically.

Voltage reulator unstable.
Check regulator. Replace if faulty.

Intermittent short 1n generator ¢xciter

field. o ' Test field coils for possible short by

' cheking resistance with an ochmmeter.

Return assembly to factory for repair if

. N ficld coil 1s shorted.

HIGH VOLTAGE
_ Excesaive speed. " Check engine for malfunction.
Voltage regulator defective. Sece troubleshooting for voltage regulator.

Replace if necessary.

02-15-93 ' 13




CENERATOR FRAME PRODUCES
. SHOCK WHEN TOUCHED

CAUSE CHECK AND REMEDY

Static charge. Ground gencrator fram«,

‘Grounded armature or field coil. Return to factory for repair.

A 1< 02 .



