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ro.tin3s :r.'ror.1 500 :<;.·;.A to 2000 :K.V.A., modium voltasa3 up to 22 

leV 1 U3LlC di,;i tc(l COlnputers • -

3y o.p~olyL1C t:-cc theoretical ~tucy on tho Mtual. produots 

r:'OSO::Jt 1 a doai;:;_"l i'ol~ a.::l 1000 :KeY oAo transformer ma.:lUfacturod by 

ELECTRICAL l?R011C"O~S n J:LMA.CO" in A.R.E., has beE:tn made, thus 
/ 

l'ondol~ing t!10 rosaal•e:1 more usot'ul. Design particulars, such a.s 

cuatomor roq_uiromonts, oporuting oondit1ona, atandard speoi:f'ioa.tiona, 

h'0~1 lossos, cop;;o~' losses, roacto.."lco voltae;o drop, type of oooling1 

tomporc:.tu:'o liLJi tt'l 1 and short oL~cui t duration for lllltoma.tio oircui t 

llrea.ker choice, m~e talcon into accuu.'lt. _.--

The thesis inol.udes introduction ~rhioh gi vas a. general 

d.oso~~ipt:..on o:t' po~;er transformers and 1 ta ba.sio olom(:)nts ( iron 

ooro, ·,;iac'-L1;::;:J, t::?.9-ahc.nser~ cooling tubas, oil 1 o:{!)o..Yloion ta.nl:1 

doiv-drd,L1.::; br;;~;.t~"lo:· ) an.d DJ.so gi vos t. b1•iof look at dig1 tal 

co:nput:;;;.'s ( O:':':J:'?.t~oa, iunctiona.l o~~gan~.zc:.tion, Fortr~m language, 

no1·r cl::>xt, ICL 1905E cll.e;ital oomputcr ) • 

/ 

It oo;"lt?.LuJ luatorioa.l l'Gvie·;; of important papers \vhloh had 

ligi t<:J.. co:,n>u to~'s and gonorc.J_ oo3or.r~t!.ons oonoorn1:.1c:; t::oso papers • 



Previous '\"fork in progr=:ing for doslg.."i o! transformers &! 

8ma.!l ra.t1nes tnl:ing into account 11 Deng 11 paper by Oerl1kon 

Bnginoerine; Company in avri tz;erland. together \Tl th lllOclJ.fica:t:.lons 

/It a.l11o contains -t,i·,e moana by •rhich a .Pl'05l'Ml tor th& dersaan 

or such traJ.l.s:f'ormers os.n be made, in such a wey eo as to e;iT& the 

neco~sa.ry results u1th e. larse saving o:C effort a.nd timo. This 

program, p1·epared a.."'.d E)xacuted using the " !CL 1905:1 " or thE) 

scientific computation center of Cairo University, has been 

applied to ., ~CO 11 tranafomers !or ratings 500 1 Boo, 1000, 

12501 1500 KVA, the latter being the maximum trensformer rating 
_./ 

manuf~.otu:cad by the Company. 

/" 
Tables, ~ont,ainins output :reaul ts of the above mentioned 

!!'~~ for tl~anaformers up to 1500 ICVA. t.ogether w1 th l'O!'f•~ee 

ourvoa and tcchnio&I co=ont.a* are included._-

E~:tenaion of proe;re.m poss1b111tias for future developments 

1n tile mD.:i1ufa.ct.urinc of locally produced po·.~er transformers td' 

hi [,her ratings c.re me.d3. Th0 pro3X'am has been e::tendcd to include 

a. r;,.tine; of :!000 KVA. "rho progrE'.m gives dot aile of design and 

o;::oe"\.l.tion of one tre.nsformar in 26 seconds a..."tJ.d f<'r eonplete line 

production of Six tra11.sformer3 ui th different 

rcqu~red informations oa~n be obtained in 41 

ratings, the 

/ seconds. 
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(v) 

List of Principal SyUJbols 

The following are the S:J'TJ.bols in general use through­

out this thesis • unles,.: otherwise stated, keeping in :nind 
tllilt the second symbol if found., referes to the digital 

cour;Jutation ><ork. 

Qx 

N 

F 

Vl 
V2 

Ur,URX 

Ux 1Uxx 

Ul:,UKX 

COS PH 

SINPH 

VTl 

V/T,VTX 

Ql 
Il 

Dl,CDlX 

Ll2 1 CD2X 

Al 1AC1X 

A2 1AC2X 

VJLlX 

.DClX 

= 
= 
= 
= 
= 
= 
;:;; 

= 
= 
= 
"' 
= 
: 

::; 

= 
,. 

= 
= 
= 
= 

rated output in KVA 

number of phases 

frequency in cycles/second 

high voltage in volt/phase 

low voltage in volt/phase 

percentage resistance 

percentage reactance 

percentage impedance 

power factor 

reactive powe.c factor 

starting volt/ turn. 

finul volt/turn 

designed output in I0fA 

high tenr;ion current, Limp. 
') 

high tension current density, amp/mm'-

low tension current densi t:' ,0mp/mm2 

cross-'scctional area of H.'Jl.v:dg,, =2 

cross-sectional area of L.T.wdg,, ron? 
heir,ht of copper crosr~-section of H. T. v:dg. 1 mm 

breCtdth of COIJper cros:c-section of H.'l'•wdg,mm 



:llo,TLX "' length of high tension winding before 
drying 

' rom 
riLR = length of high tension vvindiJ:l{\ after' 

m5, M5C 

wlu 1TLX2 

TLR2 

m3,M3C 

TLX 1TLX1 

who,TBIX 
whu,TB2X 
DFe 
IU 1Wl 

N2 1W2 

Bl,BLX 
:By ,BYX 
SLX 

SYX 

io, 
PD 
AL 
Ay 
Gl 

IOX 

drying t mm 
= exnct height of higher support of E,T, 

wdg,, mm 
= length of lov; tension winding befor8 

dr yirl€ , mm 
= length of low tension winding a:t:ter 

drying , mm 

::: exact height of higher support of L,T, 
Vidg, 1 mm 

= maximum length of winding, mm 

= width of high tension winding , mm 
'"' •:idth of low tension winding, mm 
== effective diameter of core, mm 
; number of turns of high tension winding 
"' number of turns of low tension winding 
= flux density in limb, gauss 
= Flux density in yoke , gauss 
= specific iron loss in limb, watt/kg 
;: specific iron loss in yol~e, watt/kg 

::: 

= 
::: 

percentag:e no 
designed iron 
o.re2 of limb, 
area of yoke, 

load curren-t 
losses, watt 
cm2 

2 
Cr:l 

• weight of limb, kg 



Gy 

Pl(I) 
Dl 
D2 

Lml 
Lm2 
Gl 
G2 

Rl 
Rl 
R2 
Dm 
ZlO 

"' 
::; 

= 
= 

= 
::;: 

::; 

= 
::; 

= 
:::: 

= 
:= 

-.,eight of yoke 1 k;:; 
::uaran~eed iron los,. es 1 watt 
il-ler dinmeter of lo\.: tensior. '.-.rincling, :nm 

ir1r1er diameter o:L· high tension winclin,;, 1 mm 
!l':ean length of bi;sh tension turn, m 
mean len;~th of low tension turn, m 
·aeight of copper of H.T.wdg., kg 
weight of copper of L.T.wdg, kg 
resistance of high tension vlinding, ohm 
resistance of high tension winding, ohm 
resistance of low tension winding, ohm 
mean diameter 1 mm 
number of double coils 

TS = short circuit time 
w1, w3, u5, 117, w9 

= corresponding number of high voltage turns 
at zero, 
+2.5,+5 1-2,5,-5 percentage of tapping 

Vl t V3 • V5. V7 I V9 

Wll 
W12 
PCl 
PC2 
PCT 
PCT 75 
SOXl 

PS 

= corresponding high voltages at zero, 

+2.5,+ 5,-2.5,-5 percentac;e of tap:ping, 
= nuober of turns with ad<iitional ir,sulc,tion 
= number of turns with normal insulation 
= high tension copper losses, Watt 
"' low tension copper losses, Watt 
= total copper losses, W~tt 
::; totc:l CO);per lN;,;of: at 75°0 , Watt 
::; factor for stray los:,es in percentat_;8 of 

PCT, Watt 
"' str~y losses, Watt 




