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2/b /| components: transformers

Today’s transformers

Transformers get o heovy play in
the industrial plant for primary
and secondary subsiations, chang-
ing vollage at individual
chines, maiching lighting needs
{p 123). They're broadly classed

ma--

offer top reliability
increasingly in unit substations.
Transformer Design. Trand is to-
ward greater salety, dependabil-
ily, sleek appecrance, and to
higher voltages and ratings jor
single units. In lorge translormers,

and higher eﬁicie

in cores have raised flux ‘

. d i .

Field experience has m‘:';:mﬂq
at

avatlable oil-preservulionm:,hm'

ods (Powen, June 1952, g 7™

regular work hours.
Jmproved ateels have boen
aclor in Teducing physical
ot @ given rating. .Furlher
ng may come with im-

that also cuts cost is the single 3-
phase unit, now used in place of
ihree single units. Considering top
reliability ol today’s \ransformers

Another faclor in size reduction

dishribution

| and dry types are moving ahead for indoor installation
overvoltoges rather than insula-
tion bulk. Sealed tanks and mod-
ern oil-preservalion methods have
helped 10 streich insulation lite.

Tomorrow's ingulations will

grow out ol synthetics rather than

as wel or dry. maintain oil in servicea ; tions. But pendulum  there's little justification lor lean- c A
liquid o?l crers kl:r evlte( types the \upchungh}g under lood is now tion. Even so, minoral :{Q: msu‘l:""t“’e othar direction if ing onmore costly epen-deltapian.  organic materials. Typical teday
‘ » sorves s & well established (pp 82, 83). Im-  available with inhibitors imey st i Insulation. As mote is learned is class H (p 114). Vented dry

primary heat-transler medium and
insulator. Dry types use air or in-
ert gas in place of liquid. Askarel
and dry types are being used

Btggul kva volueme ol wranslormers is
limited 1o today's outdoor primary substat
is needed H put indoors, Water-spray or

Oil- and askarel-filled units offer highest

pulse tesling as the manulac-
turer's "prool test” of design has
contributed much to growing de-
pendability. Grain-oriented steels

oll-iilled, ganerally
ions. Fireproo! vault
co, i

Askarel, a nonflammoble liquid, side-steps oll's lire hazcyd
yet ralaing high impulse leve). Uso only in translormaers -p}-

08 v Qimed
cul oxidation and sludging, Por?

able oil reclaimers are being useq
while transtormers are energized
to sandwich in maintenance oper

W

| oluminum grows; for given
{ rating, more aluminum

about the true limits of each in-

Iy

sactional area is required.
manulacturers are now tum-
out aluminum-wound units.
.‘,‘-

Theas are getting o blg bid in Induatry todoy, They eliminate
mainienance of liquids. yet present new problems of their

the ¢ | is g

reduced. Greater dependence is
placed on arresters o cope with

types boast light weight, greater simplicity of instaﬂation

Hete i3 newesi addition to "anslcw\ov.lomlly. Although pro-
mium priced, it ofters absolute soaling with inent gas ai siight

types are now available with
closs H; this permits opetation in
humid aimospheres without using
space heaters during shutdowns.
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positive prossure, This keeps air. conlominants and mo"lluvn
Irom windings. There is no maintenance other thon occasional
inspection, And \his design la less noisy than venled dry type

cifically designed lor it, indoors or oui, if indoors above 15
kv, keap in vaulis lor high.voltage proteciien.
Chiarine gas is generated il arcing occurs in fank. So unita

wn. DInt gecumulates within housing so side plates must bo
removed occusionally and the uait blown oul. )
Avoid insiallation in production areas of textile and chemi-

systems, manual or automatic, are used for Important unil;
Waler spray in insulalor (POWER, Oct. 1950, pp 110-113) and

= TR

protecis adjoining bays. CO. is good lor vaulis 43
Free-breathii . over 25 kva have (1) pressure-ralie! veni leading I : rouble sources, Considar locol:  — an important angle in some inatallations. B
tor type ;:d ,::,::, i:,::ﬂ?’"::y |"‘hmldadcd by conserva- ilue. or (2) gas absorber Insialied on ! ‘w c:nw I‘I::: * g’:‘nu":;l:{rv':::l‘:zll:dm‘:a:::'r;l'“m:'m ‘(In .:ch plants, With Belng submarsible, there’s no nesd for a spscial locotion .;,];
gen and moisture 1o a m‘nlm“n“'ﬂ""’ d“b"-"l’“'m ol oxy- neers lean toward gos abaorber to avoid running u'ue‘ In - same insulations you ;:wy run into moisture-absorption prob-  whan installing. Bui U serious flooding is a poasibility, give y}(
oil-conditioni it, b wm. Mewer dusigns employ an  some planis, " lated ones, loeot | leoy during sh | nal plants. Power i thought 10 addilienal anchoring. Fulure: Power snglnesrs will m
L ning unit, built Inlo ranslormer lank wall, . loco! ey during shutdown In geaso - 9 {ast 3¢ its advantoges and lustily added cost, X!
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Fan cooling or a larger transformer? Here are the factors to check before deciding

A lorced.air cooled . with

1wo sels of lans may have three ralings:
(1) solf cooled (2} with one set of fans
(3) with all lans. This {s o triple-1ated
unil. High-velocity fans can boasi top
rating ol large liquid-lilled translormers
to ).67 times soll-coolad rating. Dry-type
unils usuclly benolit greatly trom lans
because cocling air comes in direct con.
lact with windings.

Pros em¢ Cons. Fans are often speciliod
on industrial tranalormers since thoy
ate one ol tha (ow means ol incrensing
rating of an existing  installation
tPOwWER, lune 1952, pp 78, 7). Bui be-
couse lans increqse roting by o per-
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age of the sell.cooled rating, bene-

lit is small on small units. Cast ol lans
and conirola is relatively fixed, so many
enginnors can't see thelr value for
transformera below 500, or even 750, kva.
But at 1300-2000 kva and up, lans otien
prove quile economical.

Consider: wanstormer losses when
oporating at higher ratings with ians.
Other lactors are noise and maintenanca
~olten higher fot {ans and controls than
for unit itsell. So carelully evaluote
whather lans, or next Jarger translormer,
la best long-run bot.

Using Fans, Forced.alr cooling may be
used to: (1) provide additienal capacity

TODAY'S ELECTRICAL PRACTICE

may permit veni alone, minus flug or absorber.

for poaks, with normal loods handied
by natural circulation (2} lowar ofl and
copper temperalures where ambient i1
high and unli couldn‘t camry full rated
load without exceeding recommaended
temporatures {3) corry larger conlinu-
ous load than tho sell-cooled raling
would allow,

This last scheme olien loads Io select-
ing a smaller transiormer than la reaily
oeeded. Power enginears lrown on It o4
shortaighted, Bent .use of lang is for
peaks or o provide for future loads.
In latier case, artange for cooling when
you buy the unit, then you can ocsily
add fans later Il capacity ls noedoed.
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are licking this with built-In electric heators.

Looking into tho post, we can ses the

lired alr-biast ' usod
foe streal-railway work as the lorerunner
ol today's dry type. Modern designs,
made their lormal bow In the eorly

. 1530's. Some 12 years ago, sealed unils

come in, and with them inerl gases.

Vented Designs, Vented dry types with
closs B insulation have been used lor
years, usuolly In ciean, dry surtound-
inga. Bul lhey'va fared well oven under
tough amblents, Duting World War 1l
many were expaged to molsture, lind, dus!
.and sometimes corrosive fumen, That
they siood up under these nonrecom-
mended conditions, even though for
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- Power engingers lean toward newer sealed dry type for

relatively short periods, Is a tribute to
modern transtormer dosign,

Newer sealed designs would have
been & batler choice. When lpccilyl:\q

wet, dirty or hot Iocations

one ol \wo groups, based on Ingulation
used: class B at clens H. (Both insula-
tons are also available in venied units.)
Right now, clazs H is highest in cost.
Somo engi basing thelr thinking

soaled units, powes engl

thelr many advantages; (!} Little main-
tenance (s needed. {2) Transformars can
be insialled in dirty locations provided
periodic checks e mads on bushings
and gas preasure. (3) Units can be used
indoors, ouldaors, oven where flooding is
a possibliity. (4) Cantaminants cant get
atInsulation to decroase voltage strength.
{$} Minimum oxidalion means longer
insulation Mte. .

Todoy's Sealed Unita. These lall into

TO0AY'S ELECTRICAL PRACTICE

on lield tests. lost a nitrogen-sagled
unit with class B insulation will operate
in class H temperature tone without ma-
1arial oftect on lile.

Bul majorlly looks 1o the closs-H-In.
suloted unit, preferably sealed {n nitro.
gen. os the one to select for holding
tomorrow’s maintonance costs 1n check.
it is being inatoliad whare extremas in
lood, lemperoture and atmoepheric con.
ditions musi be met successtully.

L4




