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:3: 12) Three-Phase Transformers :ﬁ:

' To meet the demand for three-phase power transmission, transformer connections 'a
%' compatible with three-phase operations are needed. We can achieve the transformer '
% connections in two ways: by connecting three single-phase transformers, thereby forming
s a so-called transformer bank, or by using a special three-phase transformer. For the same 'a
% kVA rating, a three-phase transformer is always smaller and cheaper than three single-
%! phase transformers. When single-phase transformers are used, one must ensure that they '8
' have the same turns ratio n to achieve a balanced three-phase system. There are four '

rad

;:: standard ways of connecting three single-phase transformers or a three-phase transformer :::
;:: for three-phase operations: Y-Y, A-A, Y-A, and A-Y. :::
;3: For any of the four connections, the total apparent power Srt, real power Pr, and reactive :::
;:: power Qg are obtained as :::
0 3

4 i

% St =3V, ...(12.1) ::}
'8! e
'8 (3
;:: Pr =Srcos@ = 3 VI, cosf oal(12:2) :::
Pad rat
03 3
ral ; ; ral
I§1 Qr = Sysinf = V3 V.1, sinf ...(12.3) ;:«
rat rat
(2 : . ®
% Where, V. = line voltage , I = line current 8!
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::} For Y-Y & A-A transformer in Fig.12.1(a)(b), [::
rad rat
>:1 VLS = nVLp .(1243) )31
(3 (3
€ [ = 12.4b) &
o s = ...(12.4b) &
K3 = (3
rat ° < rat
,:‘ For Y-A, transformer in Fig.12.1(c), ,:‘
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::1 Example 14: The 42-kV A balanced load depicted in Fig. is supplied by a threephase :::
::} transformer. (a) Determine the type of transformer connections. (b) Find the line voltage ::}
::} and current on the primary side. (¢) Determine the kVA rating of each transformer used in ::]
::} the transformer bank. Assume that the transformers are ideal. :::
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::} (C) Because the load is balanced, each transformer equally shares the total load and since :::
I:: there are no losses (assuming ideal transformers), the kKVA rating of each transformer is :::
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::: H.W.12: A three-phase - transformer is used to step down a line voltage of 625 kV, to | s
%' | supply a plant operating at a line voltage of 12.5 kV. The plant draws 40 MW with a | g
w | lagging power factor of 85 percent. Find: (a) the current drawn by the plant, (b) the turns |7
w! | ratio, (c) the current on the primary side of the transformer, and (d) the load carried by | rg

'8 each transformer. '8
’:4 Answer: (a) 2.1736 kA, (b) 0.02, (c) 43.47 A, (d) 15.69 MVA. ':<
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::: H.W. : find V| & V; in the ideal transformer circuit of Fig. ::j
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