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SUINARY

*n*s trhoola presonts a Jdesign of power trongformors for
rotings Trom 500 X,.Ve.4A to 2000 K.V,A,, medlun voltages up to 28
%XV, uaing 3isital computers,

By apolying the theoretlical study on tho actual preduots
pregont, a doslzn for an 1000 K,V.A. tranaformer mamifactured by
KL, XASX OCHELIY TOR TIE MANUFACTURE OF TRANSFORMERS LMD
ELECTRICAL PROUSTS " ELMACO" in A.R.E., has been nade, thus
rondering tho researeh more usoful, Dosign particulars, auch as
customer roguiranonts, operating oonditions, standard specifications,
iron losszos, copper losaes, reactance voltags drop, type of esooling,
tomporaturo linits, and short alroult duration for antomatlie eircuit

1 . - -
Ureaker choice; are taiton inte account.

Tie thezis includes initroductlion which gives a gensral
dogeription ol power tranasformers and 1ts baslic oloments ( iren
core, windings, tas-changer, coollng tubes, oil, expansion tanlk,
denydratiag broathor ) and also gives o brioef look at digital
computzra ( onoration, functlonal erganization, Fertran language,

flow ehavt, ICL 1905E dlgital ocomzuter ).

It ocontsing histo riczl review of important papers which had
reen done in ti.e Iield ef design of vowesr transfomors using

L3
s

Haltel computors and gonoral obnsorvations oconcernln’ tiieso papers.
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Provious work in programuing for dostign of transformers ef
small ratings taliing into account ® Deng " vapsr by Oerliken
BEngineering Jompany in Svitzerland togother with wodlficstions
1o suit local dosigas ia included,

"'/It. alsc contains iie means by which a program for the daglign
of such transformers can be mads, in suech 2 way sc as to give the
necossary results with a largs saving of effort and time. This
program, prepared and executed using the " ICL 1905E ® of the
sclentific ocomputstion center of dairo University, has been
apolied to " ELMACO " transformers for ratings 500, 800, 1000,
1250, 1500 KVA, the latter being the maximum trensformer rating

manufactured by the Caompeany.

/Tables y sontalning output presults sf the above mentioned
prenran for tranaformers up to 150Q EKVA togother with periermansa

curves and tgohnloecl comwmentg, are included. —
*

-

wtenslon of progream peasibilities Tor future devolopmenta
In the mamfacturing of leocally produced power transformeras ef
higher ratings are made. The program has been exntended to include
a rating of 2000 EVA. Tho program gives debtalls of design and
oxocution of ene transformer in 26 seconds and fer conplste line
produotion of 8ix transformora with different ratings, the

required informations can bho obtalned in 41 sgsoonds e
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List of Principal Symbols

The foilowing are the gymbols in general use through-
out this thesis, unles: otherwise stated, keeping in mind
that the second symbol if found, referes to the digital

computation

Qx
N

F
Vi

Ve

Ur JRX
Ux,Uxx
Ul ,UKX
COSFH
SINPH
VL

V/T ,VIX
Q1

Il
A1,0D1X
A2, cpex
Al,ACLX
A2 AC2X
WIL1X
BOLX

work,

H

il

i

]

4]

H

"

rated output in KVA

number of phases

freguency in cycles/second

high voltage in volt/phase

low voltage in volit/phase

percentage resistance

percentage reactance

rercentage impedance

power factor

reactive power factor

starting volt/ turn.

final volt/turn

designed output in KVA

high ftension current, amp.

high tension current density, ampf'mm2

low tension current densitv,amp/mu
cross-scctional area of H,T.wdg., mm2
cross-sectional area of L.T,wdg., mm2

height of copper crost-section of H.T,wdg,.,mm
breadth of copper crosz-section of H,T ,wdg,mn
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dlo,T1X
TIR

n5, M5C
wlu,TLX2
TLR2

m3 ,M3C

TIX,TL¥1
who ,TBIX
whu , TB2X
DFe
N1,W1

N2 W2
Bl,BLX
By ,BYX
SLX

SYX

io, IOX
D

AL

Ay

Gl

i

it

length of high tension winding before
drying , mm

length of high tension winding allter
drying , mm

exact heilght of higher support oi [I.T,.
wdg ., mn

length of low tension winding before
drylng, =mm

length of low tension winding after
drying , mm

exaet height of higher support of L.T,
Wi, , mm
maximum lengvh of winding, mm
width of high tension winding , mm
width of low tension winding, mm
effective diameter of core, mm

=  number of turns of high tension winding

"

mamber of turns of low tension winding
flux density in linmb, gauss

Flux dencity in yoke , gauss

specific iron loss in liwmh, watit/kg
specific iron loss in yoke, watt/kg
percentage no load current

designed iron losses, watt

area of limb, en®

area of yoke, on”
welght of limb, kg
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Gy = veight of yoke, kg

PL(I) = ruaranceed iron loswves, watt

Dl = iner diameter of low tenslorn winding,mm
D2 = inner diameter oif high fencion winding,nm
Iml = mean length of high tension turn, n

Im2 = mean length of low tension fturn, m

Gl = weight of copper of H.T,wdg., kg

G2 = welght of copper of L.T.wdg, kg

Rl = resisgtance of high tension winding, ohm
Rl = resistance of high tension winding, ohm
R2 = resistance of low tension winding, ohm
D = mnean diameter , mm

210 = number of double coils

i = short circuit time

w1,%3,V5,77,W9

= corresponding number of high voltage turns
at zero,
+2 5,45 4~2.5,~5 percentage of tanping
V1,V3,V5,V7,VS
= corresponding high voltages at zero,
2454+ 5,=2.5,~5 percentage of tapping.

Wll = nucber of turns with additional insulsation

Wlz = number oif turns with normal insulation

PCl = high tension copper logses, Watt

PC2 = low tension copper logses, Watt

PCT = total copper losses, Weti

PCT 75 = total couper losacs at 75°C , Watt

S0X1 = Zfactor for stray losses in percentage of
PCT, Watt

PS = str:zy losses, Watt
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PL
FC (1)
Six

52X

THAL PX1
THAL PX2
TR

TOMX
ZETAXY

BETAX1
GAIBAX]
V,W
Prl
DELTAX
TCM1

HR ,HRY
a,AxXs
NTX
NCX

FH

F K

"

it

[H

loed logges , Watt

Flaranteed load losses, watt

surface area /total lesses in H,T .,
wdg.,cm2 [Watt,

surface area / total losses in L.T,

wig. yout/ Wabt

temperature rise of copper in H.T.wdg.,b
temperaturc rise of copper in L.T.wdg.,a
mean temperature rise of oil,mC
temperature rise of oil at the tap,°C
factor for circulation height/length

of winding

factor for cooling system height
logses/area for cooling systen, Watt/m?
permis: ible losses ol tank, watt

total designed losses, watt

facter for maxismum oil temperature
maximum temperature of eoil upper limit,°C
height of coeling gystem, m

distance between top of tank and end

of winding, mm

nunber of tubes in one cooling sycstem
nuicher of cooling system

area of cooling system in horizontcl
direction , m

area of cool}ng cyster in perpendicular
direction , m"
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