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APPENDIX 1
Comparison Method

In case the ability to withstand the dynamic short circuit is demonstrated by comparison between the
reference transformer and similar transformer. In this case the bidders have to submit the short circuit
test report of the reference transformer, caleulation report of short circuit force which using Finite
Element Method (FEM) software, all necessary information according to Table 3 Design data of the
reference transformers and the proposed transformers as well as the necessary information in order to
show that the short-circuit withstand test report can prove the performance of the proposed
transformers with the bid,

The short circuit test procedure of the reference transformer shall be according to 1e.2.2 Test
procedure of Type test and Short-circuit withstand test.

For the ability to withstand the dynamic effects of short circuit test, the total number of tests shall be
three made in a different position of the tap-changer according to IEC 60076-S. The duration of ¢ach
test shall be 0.5 s

The transformer is considered similar or representative to another transformer (proposed transformers)

taken as a reference if it has the following characteristics in common with the latter:

(1) Same type of operation, for example generator step-up unit, distribution, inierconnection
transformer and same rated voltage according to Table 1;

(2) Same conceptual design, for example dry-type, oil-immersed type, core type with concentric
windings, sandwich type, shell type, circular coils, non-circular coils;

(3) Same arrangement and geometrical sequence of the main windings;

(4) Same type of winding conductors, for example, aluminium, aluminium alloy, annealed or hardened
copper, metal foil, wire, flat conductor, continuously transposed conductors and epoxy bonding, if
used;

(5) Same type of main windings for example, helical-, disc-, layer-type, pancake coils;

(6) Absorbed power at short circuit (rated power/per unit short-circuit impedance) between 30% and
130% of that relating to the reference unit, see Table 2;

(7) Axial forces, radial forces, axial winding stresses and radial winding stresses occurring at short
circuit not exceeding 120% of those in the reference unit. (Force shall be calculated by Finite
element program such as FLDI2 etc., Hand calculation shall be rejected)

(8) Same manufacturing processes;

(9) Same clamping and winding support arrangement.

In case the comparison method, the short-circuit withstand test report of the reference transformer and

a calculation report as a result of the comparison between the reference transformer and proposed

transformer shall be submitted with the bid. The calculation report shall give evidence the force and

stress according to item (7) and all necessary information according to item (1) to (9).




B -y -

@ PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

THREE-PHASE TRANSFORMERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-035/2561

Approved date: [ & NOV 2020 | Rev.No.:6 Form No, 02-3§ Page 2 of 3

Table 1
Type of operation and rated voltage of the proposed transformers similar to the reference transformers
Type and Rated voltage The reference transformer The proposed transformers
Type 3 Phase only 3 Phase
Rated primary voltage 22kV 22kV
Rated primary voltage 33kV 33kV
Rated secondary voltage (3 phase) 416/240 V 416/240V
Table 2 ‘
Rated power of the proposed transformers similar to the reference transformers
Rated power (kVA) of
! the reference Rated power (kY A) of the proposed transformers
transformers
I 250 315 500"
2 315 315 | 400 | s00"
3 400 315 | 400 | 500" | 630
4 500" 31s | 400 | so0"
5 630 315 | 400 | 500" | 630 | 300
6 800 315 | 400 | 500" | 630 | 800 | 1,000
7 1,000 315 | 400 | 500" | 630 | 800 | 1,000 | 1,250
8 1,250 315 | 400 | 500" | 630 | 800 | 1,000 | 1,250 | 1,500
9 1,500 315 | 400 | 500" | 630 | 800 | 1,000 | 1250 | 1,500
10 2,000 400 630 800 | 1,000 | 1250 | 1,500 | 2,000
Note :

m

EME
PEA

Based on 6.5% short-circuit impedance, In case the impedance of 500 kVA transformer more than
6.5%, the bidders shall recalculate this table for PEA ap'proval.
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Table 3
Design data of the reference transformers and the proposed transformers

Design value of Design value of
Description
the reference transformers the proposed transformers

Rating (kVA)

% Short circuit impedance
Construction of Core

HV Windings, made of
LV Windings, made of

Construction of HV Windings
{Layér or disk)

Construction of LV Windings
(Layer or Foil)
| HV Current density
| (please enclosed the calculation sheet)
LV Current density
(please enclosed the calculation sheet)
Axial force
(please enclosed software calculation sheet)
Axial stress

2
<

{please enclosed software calculation sheet)
Radial force

(please enclosed software calculation sheet)
Radial stress

{please enclosed software calculation sheet)
Same arrangement of main windings and
geometrical sequence as the reference unit
(Yes/No)

(please enclosed the winding detail drawing)
Same clamping and supporting arrangement.
(Yes/No)
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EME (please enclosed the clamping detail
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C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.

1 1050010066 bO set(s) | 50 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 22,000-416/240V,
symbol Dynl1.

2 1050010067 50 set(s) | 100 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 22,000-416/240V,
symbol Dyn11.

3 1050010068 |20 set(s) | 160 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 22,000-416/240V,
symbol Dynl1,

4 1050010069 | 2O set(s) | 250 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 22,000-416/240V,
symbol Dyn11.

5 1050010070 set(s) | 315 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 22,000-416/240V,
symbol Dynl11.

6 1050010071 set(s) | 400 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 22,000-416/240V,
symbol Dyn11.

7 1050010072 set(s) | 500 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 22,000-416/240V,
symbol Dynl1.

8 1050010073 set(s) | 630 kVA, three-phase transformer, conservator system type, withstand short-
circuit, 22,000-416/240V, symbol Dyn11.

9 1050010074 set(s) | 800 kVA, three-phase transformer, conservator system type, withstand short-
circuit, 22,000-416/240V, symbol Dynl11.

10 1050010075 set(s) | 1,000 kVA, three-phase transformer, conservator system type, withstand short-

circuit, 22,000-416/240V, symbol Dyn11.
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C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.

11 1050010076 set(s) | 1,250 kVA, three-phase transformer, conservator system type, withstand short-

circuit, 22,000-416/240V, symbol Dynl11.

12 1050010077 set(s) | 1,500 kVA, three-phase transformer, conservator system type, withstand short-

circuit, 22,000-416/240V, symbol Dyn11.

13 1050010078 set(s) | 2,000 kVA, three-phase transformer, conservator system type, withstand short-

circuit, 22,000-416/240V, symbol Dyn11.

14 1050010138 set(s) | 50 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 33,000-416/240V,
symbol Dynl1.

15 1050010139 set(s) | 100 kVA, three-phase tr;msf‘ormer. permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 33,000-416/240V,
symbol Dynl1.

16 1050010140 set(s) | 160 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 33,000-416/240V,
symbol Dynl1.

17 1050010141 set(s) | 250 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 33,000-416/240V,
symbol Dynl1.

18 1050010142 set(s) | 315 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 33,000-416/240V,
symbol Dynl1.

19 1050010143 set(s) | 400 kVA, three-phase transformer, permanently sealed and completely oil filled
system (without gas cushion) type, withstand short-circuit, 33,000-416/240V,
symbol Dyn11.

20 1050010144 set(s) | 500 kVA, three-phase transformer, permanently sealed and completely oil filled

system (without gas cushion) type, withstand short-circuit, 33,000-416/240V,
symbol Dynl1.
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C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.
21 1050010145 set(s) | 630 kVA, three-phase transformer, conservator system type, withstand short-
circuit, 33,000-416/240V, symbol Dyn11.
22 1050010146 set(s) | 800 kVA, three-phase transformer, conservator system type, withstand short-
circuit, 33,000-416/240V, symbol Dynl1.
23 1050010147 set(s) | 1,000 kVA, three-phase transformer, conservator system type, withstand short-
circuit, 33,000-416/240V, symbol Dyn11.
24 1050010148 set(s) | 1,250 kVA, three-phase transformer, conservator system type, withstand short-
circuit,33.000-416/240V, symbol Dyn11.
25 1050010149 set(s) | 1,500 kVA, three-phase transformer, conservator system type, withstand short-
circuit, 33,000-416/240V, symbol Dyn11.
26 1050010150 set(s) | 2,000 kVA, three-phase transformer, conservator system type, withstand short

circuit, 33,000-416/240V, symbal Dyn! 1.

Note : Enclosed Drawings No. SA4-015/47002 and No. SA4-015/50008
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PRELIMINARY

Detail B :

- Detail of mounting bracket for surge arrester

'/—em
o

ittt g Wit

[ |

< According to

Note.

which the total

manulacturer's design

1. Material of mounting brocket shall be stoinless steel or painted with RAL gray color.
And paint system shall be system No. A.3.08, according to table A3 1S012844-5

thickness not less than 180 um.

2. Shape and dimension of mounting brocket, unless specified shall be
according to manufacturer’s design.

3. The mounting bracket shall be designed to support up to B kg surge arrester.

30-40
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M12 (FOR 50-160 kVA TRANSFORMER)
€ M20 (FOR 250400 kVA TRANSFORMER)
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FIGURE 2 FIGURE 3
NOTES :
1. FIGURE 1 FOR  50-160 kVA TRANSFORMER
2. PIGURE 1 FOR  250-400 KVA TRANSFORMER
3. ACURE 2 FOR  500-630 kVA TRANSFORMER
4. PGURE 3 FOR 800-1,250 KVA TRANSFORMER
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