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| NTRODUCT| ON

The DC generator is a good source of DC power and can be driven by
various prime novers, i.e., elbow grease, DC notors, AC notors,
wat er power, airpower, steamturbines, etc. They can be connected
as separately-excited, self-excited, cumulative-conpounded, or
differentially-conpounded. Each connection has its advantages and
di sadvant ages. The purpose of this experinent is to investigate the
characteristics of these connections and to discuss the results.

PRELI M NARY

P-1. Conpl ete the di agrans bel ow showi ng t he connecti ons necessary
torun a DC generator as a (a) separatel y-excited machi ne, (b)
sel f-excited machine, (c) cumul ative-conpounded machi ne, and
(d) differentially conmpounded machi ne.
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Sketch curves of output voltage versus output current that
coul d be expected for the different connections in P-1 above.
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To get meani ngful output characteristics for a DC generator,
it is necessary that the speed of the generator be held
constant. Why is this?



P- 4.

Vol tage regulation is an inportant characteristic of a DC
generator. Discuss regulation and give the equation for it.
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PROCEDURE

F-1.

F- 2.

F- 3.

F- 4.

Connect the generator as a separatel y-excited machi ne. Have
the instructor check all of your connections before power is
appl i ed.

CAUTI ON: DI SCONNECT PONER BEFORE MAKING CHANGES IN THE
Cl RCUI T!

Take data to plot a magnetization curve. This is done by
nmeasuring armature voltage as the field current is increased
in steps until the armature voltage is 125% of its rated
val ue. The speed of the generator is maintained at its rated
val ue.

Next connect a variable load in series wwth an anmeter to the
out put of the generator of F-1 above. Mai nt ai ni ng t he speed
of the generator at its rated value, adjust the field current
and the load until rated output voltage and current are
obt ai ned. Next whil e maintaining the speed of the generator
at its rated value and leaving the field current at its
previously set value, |lower the output current in steps down
to zero by varying the | oad and neasure the output voltage.

Connect the generator as a self-excited machine with the | oad
and ammeter of F-3 above connected to its output. Wi | e
mai ntai ning the speed of the generator at its rated val ue,
adjust the load until rated output voltage and current is
obt ai ned. Next, |ower the output current of the generator
by varying the load and neasure the output voltage while
mai ntai ning the speed of the generator at its rated val ue.

NOTE: | F THE VOLTAGE DCES NOT BU LD UP, REVERSE THE FI ELD
CONNECT! ONS!



F-5. Repeat F-4 above for the generator connected as a cumul ative-
conmpounded machi ne (I ong-shunt).
NOTE: | T MAY BE NECESSARY TO |INCLUDE A RESI STOR IN THE

FIELD (F1-F2) I N ORDER TO OBTAI N RATED CONDI TI ONS

F-6. Repeat F-4 above for the generator connected as a
di fferentiall y-conmpounded machi ne (1 ong-shunt).

REPORT

R-1. Plot a magnetization curve (V-armature vs. |-field).

R-2. Plot the load characteristics for the different connections
all on the sanme graph (V-out vs. |-out).

R-3. Determ ne the voltage regul ation for each connection.

R- 4.

Di scuss the results.



