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Unusual Problems with WYE Connected,
Three Phase Power Transformers

mnt o hogmed unles propor paomutions arc taken. For tha
Eemellit of thess whe may De b i
hnve prepared a detailed anabysis of what oo

T:.rl-c phimse wyo=-wyr eonnectsd core T transormers oan pre-

such & sivsstion, we
| wecur,

BACKGREOUND

A lergo pereantage of our three phase power trensformer produc-
shom i of the core Ly pe constraciion. There ane ai lei four reesans
why this is o

1. Ondy 8 core kgs require stacking im place of 4 or § in the shell
gype. This reduces the labor content of ihe finished product chas
providing & mare e fexl transformer

2. Core steel dows not completely snvircls the
providieg more space for cooling ducte and free alr flow.

8, The core is mat odj L o the outer sections of the cod eolls
thms remavisg beat penerat sourees wh e eoaling actin,

4. The sore sype dose net roguire a3 much floee space; & mom
exitice]l dinension thas vertlesl helght.

W thess, B and No. 4 are of the gread
feference to Fig. 1 will help to clarify the [

Import to the oser
ing sLatams N

A L] 3

FIG. Ta coes Tere

FIG, Th wweLL TR
While most of the wnits we produce speclly & delta primary, there
are wtill 4 suhstantial sumber of users who ceder wiye pri It
goome approgriate, therelors, to alert our resdens to wnusen conds-
tions wibch can conwert the normal function of the anit from that
of an eficent ramlanmer o an equelly eflicient, yel distroetive,

induction heater]

MAGHNETIC FIELD

man aocapted fact
thai amn rml.lu.u«'\rplwu through » magmetic
field, current is cussed to fow i= the condwe
tur. Beciim a trasmlecmas b a static devio
ite pomduot o sre statisnary bt the magnatio
limes of foree (Hux) are in motbon also caesing
eurratl Lo flow in the windings. The |
atenl which = formed into a transformer core
provides & maoh sseier path for fax to Bow
gh than is trus of sir. Tn & well destgned

i
todal fisx fmingms out inko the ssTounding air,
whers it iz known s lesknge fux

Uredor mormai conditions of balaneed trame-
tormar loading, leakngo Pex pose 5o problems,
borasmn almest &l of the fux i contained
within the nare stracre whore we desirs it to
rwmatn, [f 6 condition son oxist, whareln &
subwtnntzal percuniage in the lisx of the core
lisg i presdsd Troe traveling withis jia nor-
mal prth, then it mmet, of nossssity, find an
sltornato path outesdo the sore and ol strus-
tare, Bocasee large tranalermer fnalade
rugged strustural sfeel bases, clamping nngles,
tio rods and enelngore pamals, thoso Eompo-

minta Ehesin Gn aflective wndesml path
for the leakage: flux
ALMOST o DISASTER!
Witk over B0 vears o vanalo o G-

mnoe, 15 i= evident we were tuned in o e
problems of the Indusiry ss distwrbing reports.
wesen P Al =, URaxpEainod, haps
penings that socurred throughout the atken
with wye conmeeted trensiormers produoced by
r of manfacborers. Onae of the more
interisting sxperienses that involved our awm
transloreers mere than &) yeurs ago toek
place In @ Midwesiorn city.

Thw aupsintendent of 8 public bofdisg
oherrved flickoring lighis. He procssded -
mediately e the trensformer vault and
detsriad mvere stion nolss within the

transformer itself, so ke pulled the man
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awlteh, Other lights in the vicinlty eerved by a second
vault, acted similarly. He rushed to that vault, opened
the docra, and found the tranaformar starting to burn at
the tap of ane eoil. Again ha pulled o ewiteh and axtin-
guished the flomes with a conveniently pveilable fire
nsrhugnﬂ]:nr.

The natural assumption was that by culmdmm two
trapsformers had fadled interoally; simultanecosly. A
desparation phone call to Milwaukes and o guick Hight
by the Chief Engineer of Sorgel, brought him to the dis-
tant city in & matter of houra, What was uncovered s
explained in the fellowing paragraph.

A |lnrge three phiose motor had failad cansing the hlow=
ing of oo tine Fuse in the main feader sarving the bullding,
With four wire, grounded oeuwtral primary translermer
connertiona, the two remaining phases and the nguatral
continued to enecgize the ransformess. The unobserved
motor failure ereated a ground in parallel with the primery
winding in the isolated phasze, causing severs winding
virenlating eurrends in addition to the indurtion beating
phenomenon ln the structural members of the transform-
ara. Taolation of the defective motor, fuse replacement Lo
reatore Tull four wire wye servies, and determination that
the windings were not domaged permitted the super-
intendent to ro-energize the transformers, proving that
they were still operable. What wonld have been a long
cutage was averted by prompt action to desoergize the
trensformers before icreparable domage securrad, and tha
fnet that the miea insulation in all of sur transforeors
waz able to withetand fre damage of short duration.
Twenty years later, the same tramsformers, without re=
pair, gre atill functicning, The castomer is still & staunch
supporter of Sorgel produets!

Many technica] referemce baoks, university text booka
snd articles are available to the intercated render who
may desire to delve into n detniled study of elrenit
phapomene that can oceur under adverse condltions.
Qur fuoction 3= oot to duplicate those writings in the
Cemmunieator, bt to try to present the faets in non-
technical language that will pommontente the prabebilitios
of operating problems,

WYE-WYE BANHS

Ammme we have & three phase, core type translormer
(either dry or ligoid filled), eonnected a8 in Plg. 28,
Fig. 2b shows only the cxternal leakage flux pattern In
a coce Eype trunsformer for the unususl conditions to ba
explained Inter.
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In n typieal disribulion system, vt & primary neutral
graunded as in 2g, the stage in set for A related problem
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dirriilar Lo the practienl problem deseribed i the previows E

paragraphes. Amume tha main feed is overhend and during
& dlorin a tree imb breaks Line A, snd simultsnoous]y
grounde it on the lond side of the break. Obwvicasiy no
line current can flow in the shorted A phase primsey

winding now isolated from its power source. On g soh- |

stantial distribution system, back-up protective squip-
ment will not operate because the shorted winding does
not cTeatae currents large encugh in phases B or C to blow
lima fuses or to trip breakers.

However, the other twe phases eontinee to creste mag-
netic fux in their rmepective core logs but becawse of the
shorted A phase winding, Aux from the other two core
legs s afectively hlocked from entering the A core leg,
Because the fux generated (n B & C legs musl return to
the particular core leg in which it originated it is feread
to find an exterior path such &8 indicated by the dotted
lings, aither throwgh alr or adjscent metal parts. The
greatest pereentage of thess will find the path of lowest
relustance (least magnethe resistance) which will be the
clogost eabinet pansls and strustural steel. That soehon
condition is of no small moment {8 evidonced by actual
flold sxperiences wherein the structural members and
pansls are raised to an extreme hest eondition aetually
eausing them bo weld together. We are awnre of stmilar
axpertences in oil flled trapsiormers in which tunk heat-
ing wae sufficient to enuse severe point blistering.
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.ﬁm‘llu:roonﬂmun thnl: can peeur in plants or tuildings
also invelve the wye-wya core type transfermer when the
primary and sevondary winding neutrals ore groundad, 16
the fuse in primary line A filnstrated in Fig. 3, blows for
any reason, the pecondary will continue to supply 3 phase
power ta its connected Joad, With no primary current in
phase A, the remsining two phases B & O, will sndeavor
to supply the lond at some redueed effectivenes. The net
result is increased curtent demand in primary phoses
E & C, which if permitted to continue, will overbest thess
two windings tr ultimate destroction. Tt is not lkely the
fuses in B or © will blew before damage resulis,

These two cases alone, among & variety of others that
could be cited, clarifien why our recommendation 18 to
omunse] against a groundod wye primary eonneetion un-
Loz thee nser will install sensitive protective squipment to
clear all throe phases when unusunl vegaries of fate placs
a traneformer into dificulty. A deltn primary males life
=0 much easier.

CONCLUSION

For those readers interested in pursuing chis sabjest
{urther, the following references may be of interest. These
mare enmplex writings go into considerable anslysis of
third harmonics in 2ero phase sequencs corrents  and
flux bahavier for & wide variety of tronsformer comnes-
tions and hull:. oonditioes.
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