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More TECHNICAL BRIEFS

governors, spced inatehing, automatic
load and frequency control, penstock
valves, circuit operation, sudio or sub-
carrier equipment channels, emergency
control, emergency power supply and
other features are described.

AIEE paper Na. 53-94 by the authors
of this paper gives operating expe-
riences with these automatic ond super-
visory conizols. Capita} and operating
coats, performance of the automatic

i i, ic plant bl
for 1952, troubles with operation of
lamp indications, telemetering and
megawatthour counters are presented.
AIEE Paper No. 53.95.

Prime Movers

Prime Mover Spoed Governors and the
Intorconnected System. By P, .G Ipsen
and J R Norton, General ERMric Co.

The operators of power generating
equipment havo long been aware of the
foct that It would be desirable from a
system control point of view 10 have
sll speed governora on thelr intercon.
nected systems with reasonsbly slmilar
steady-state  characteristics. Normal
load changes would then bo shared by
all units in proportion to their ratings
and the action of supplementary con-
trollers would be uniform. This would
make sysiem control simpler and would
result In smabler devlation of frequency
and load distribution from the desired
volues. In most cases, ettempts to make
all prime movers on a system respond
to systoam changes in proportion 10 theie
rotings hove been.confined 1o actilng
all Ahe apeed governors 30 that they
have equal steody state speed regulation.
Tests show that the reaponse of prime
movers to changes in system frequency
or to the action of supplementary con.
trollers ke of & random nature and bears
little relation to machine rating or 10
steady-stato speed regulation. This pa-
per. will outline the factors that con-
tribule 10 the random nature of prime
mover reaponse and indicats how test.
ing programs for existing units, as well
a8 future design changes of governing
systems, can produce a major improve-
ment.

The behavior of 1he speed governing
aystems on turbines in an intercon-
ncoted power system can be under-
sto0d only by defining and measuring
their charocterinics. These are defined
in the ATEE 600 Recommended Speeif-
cation, published in 1949. The more
Important characteristics ore given be-
low:

a. Stesdy State Speed Regulation ls

‘the change in speed when the power
output of the turbine is gradually re-
duced from rated power output to zero
power outpul with identical seitings of
all adjusiments of the speed goveraing

system. It is expressed in per ceat of

roted speed.

b. Steady State Incremental Speed
Regulation is the reta of change of
steady state speed with respect to power
output at a given stoady state specd
and power output. It is expressed in
per cent of ratod speed when the dif-
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The figure shows ong
governing system for g
The modern governor A
operate with & mlnimum of .\?l
the speed sensing clement y ;.
to move only a small pjlot ulu .
in ofl under pressure, Ity moypuiiss
amplified many times by qhe
relays. Dead band and increm
lation valucs should easjly theg]
recommended specifications, AIER,
per No. 83-55. -
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ference is ined speed, exp: d in
per cent of rated epeed, for any two
points on the tangent, divided by the
corresponding diflerence in power out-
put expressed aa a fractlon of rated
power oulpul.

c. Dead Band ls.the total itud

pawor Motors ond Genorators, By"‘“
ley R Goss, General Electric Co o4

The evolution of use of pe,
magnet materials in rotating my,
is chlefly one of magnet mae,

hods of .

“of the sustained speed change within

which there is no resulting change in
Hod

pr 8 and asing

material. About twenty years gy}

nico number II was beginnln;,f!’.‘
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d for usage. i B

ftion of ‘tho g
valves.

d. Stability is the capabllity of the

speed governing system to position the

governor controlled valves so that a sus- -

tained oscilistion of turbine speed or
energy input to the turbine s not
produced by the governing system dur-
ing operation under sustained load de-
mand or following a change to a new
sustained load demand. .

. OQverspeed s the maximum increase
in speed from rated epeed following a
sudden reduction of turbine power out-
put. Overapeed is expressed in per cent
of rated speed.

Instruments are available which make
it possible lo determine any of thesa
h istica with bl

-rotating magnetic fields, Them )

" About 1945 we desianed a nang
of ac alternators having muluplo'_j

Brst designed with smooth noa
pole, permanent magnets on which ihrg
polarity was' impressed during il
tizing. These magnets were rery'dikY
cult 1o heat treat and had to be'm
netized, all poles simultancously in)
multiple pole magnetizer, Thess
chines had very good wave form. -
poats but the magnet was not effcientlj I
used due to the relatively short lengd
between poles that could be magnetizd 38
effectively,’ T

At first theso machines were casio
steel alecves with screw inserts whidk

Affords Maximum Safe

The performanco of a governing sysiem
for a prime mover is mont readily an-
alyzsd #f it is consldered 1o consim of
\wo primary élements. 1. The epeed
sensing element or governor head and
ita relays including the scrvomotor. 2.
The control valves which are positioned
by the ssrvomotor.

T0 OBTAIN COMPLETE TEXT

Material for these abstrocts comes
from the Jollowing source unless
otherwise stated. Order complete
praper from source, not Powgn,

American Instisute of Electrical
Engineers, winter general meet-
ing,. Scatler Hotel, New York,
N. Y. Jan 19-23, 1953, Hdentified
by initials AIEE and obtainable
through AIEE, 33 W7 39th St, New
York 18, N. Y.
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netic banding ring on each end
rotor. In order to eliminate this

. ) P 1as, d d
:'::.' 'w.m"nl::u:e:; :;::::ixlmn:u JGROWING PAINS are taxing your P!““ PM“C"V;‘Y ‘:;ﬁ'::':: ;’°‘::18'mi:. ufeur‘ltio between ;m'mm
afuminum jacket. Thia consiruciion W& ever-increasing demaads require closer regula-  Yoad and field current . . . increase operating limits st

satisfactory mechanically but requls .. difor your present generating equipment, consider
dic casting equipment that was 20! SRR efficiency gained by installing & Regulex volt-
nomical for small production. 15; g
were stil inefficl g e Lo . o .
de-magnetized quite easily, Tn order Y Atomatic excitation p by fhe ,Tl‘
use the magnetic material taore lex.vollage regulator peemits generator operation close
ciently, a redesign was made. In tbE he stability limit . . . much closer than manual opera-
allows, The sensitivity sad exceptions! response of

any given power factor load . .', assure the best Fncnvc

kva division. This means maximum kilowatt’ output

— more power to sell from your present capacity.
Get all the facts from your A-C representative of

write Allis-Chalmers, Milwaukee 1, Wisconsin, a.uo01s
Regulen Is an Allis-Cratmers irademark.

censtruction, the flux was collected b
a steel ring and fed to the sir N
through fingers; all the North ol "
being fed from one end of the ms|
and ell the South poles from the OF,)—.’
slte end of the magnet. This made!

magnet more uniform in cross sectSd
and length and was cosily cast, M358
netized and heat treated. In ™oy
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d on page 222)
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