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PAUWELS TRAFO BELGIUM
TESTCERTIFICATE
TRAFO: 0124015 FR.313/03
CLIENT : Schneider Electric
MVA: ONAN 120 ONAF 25 .
Standard : IEC ' [Guaranteed values at 25 MVA
Type: ORF 25/140 Pos. Uk% [Pk(kW) | POEW) | 10(%)
Vectcrgroup YNyn0d11 . 1 11.7
Frequency : 50 Hz 9 11.1 99 21
Pos High voltage Low voltage 17 10.7
Uvolts | lamps | lamps | lamps | Uvolis | | amps | | amps | { amps jResulis .
1 72800 | 158.05 | 198.81 11000 | 1049.7 | 1312.2 1 11.68% ] 104.8
8 66000 | 174.85 | 218.69 9 11.02% ¢ 97.4 18.41 0.26%
17 59400 | 184.39 ] 242,99 17 110.61%| 116.2
No load losses voltage transf. : 15000 / 100V currentirant. : 10 / 5A
Voitage Ui Uz U3 U{Vv) 3 2 i3 FH{A) P1 P2 P3 PO (W) | 10 (%)
9900(80%) 99086 - 1.0387 13559.2 | 0.08%
10450(895%) 10450 1.569 16028.7 | 0.12%
- 3000{100%) see printout 11008 see printout 3.392 see printout 19414 0.26%
5550(105%) 11552 8.663 23459 0.66%
l."?mﬂm(’%) 12100 21.168 28367 1.61%:
Load losses and impedance voltage voltage trans.. 8000 / 100V current transi. 300 / BA T(00) = 21,75}
Pos. Ut | uz | us U{v) Hol 12 | i H{A) P1 | P2 | P3 | PkW)
1 see printout 6578 see printout 154.25 see printout B5970
1 8478 ' 198.81 92880
g see printout 5865 see printout 176.34 see printout 54880
9 7274 218.68 84408
- 17 see prinfout 5142 see printout 198,38 ses printout 65280
17 5299 242.99 97542
Resistance measurement T{eC)= 21.75%
jHigh voltage : Low voltage
pos. Phase | U(V) | 1(A} 1R {chm}{R (ohm) Phase | U{mV}| 1{A) |R(mohm)| R{mohm)
1U-1V | 5.0825 10 | 0.5083 20 -2V} 132,12 10 13.21
1U-1W | 50950 10 { 05095 | 0.5094 | L.V. [2U-2W]| 123,87 10 12.38 | 13.08
1V - 1W | 5.1050 10 | 05105 2V - 2W| 136,48 10 13.65
U -1V | 4.0020 10 | 0.4002 1au-2v
1U - 1W | 4.0080 10 | 0.4008 | 0.4005 2U - 2w
1V - 1W | 4.0060 10 | 0.4006 2V - 2W
1UJ-1V | 5.0800 10 | 0.5080 2u-2v
1U - 1W | 50910 16 | 0.5091 | 0.5081 2U - 2w
TV -1W | 51030 10 | 0.5103 2V - 2W
£Calculations to reference temperature 85 ol
Pos. 1 2] 17
Temperature 21.75 95 21.76 95 21.75 95
Rix2 HV. | 30203 | 38820 1 watt | 28730 | 36926 | watt | 45003 | 57958 | watt
RIA2 LV, | 33787 | 43426 ] watt | 33787 | 43426 | watt | 33787 | 43426 | watt
Stray losses 28990 | 22565 | watt | 21891 | 17032 § wat | 19082 | 14831 Watt
Load losses 92080 [ 104801 watt | 84408 | 97384 | watt | 97942 | 116215] watt
Ur% 1 0.372% | 0.419% %o 0.338% | 0.380% % 0.392% | 0.465% %
Ux % §11.872%] 11.672% % 11.016%] 11.016% % 10.597%} 10.587% %
Uk % | 11.678%} 11.679% % 11.021%] 11.022% % 10.604%] 10.807% %
High voltage lests
Applied voltage iest induced overvoltage test Insulation resistance {5000 V)
140 kv H.V, . /earth + L.V, 1 min Voitage 22000 |V >4000 Mohm  H.V./LV.
28 kV  LV.Jearth + H.V. 1 min Freguency 100 Hz 5000 Mohm  H.V./earh
28 kv  TERT./earth 1 min Tima min. >3000 Mohm  L.V./earth
Approved : >5000 Mohm H.V./TERT,
Eng. M. EL Mallak - Feifre chemtall Ca: 777 /;‘;m Eéf/’/" >5000 Mohm __ LV./TERT,
%7 Gwad Abu-2ed BTa >3000 Mohm  TERT Jearth
Schnaide, Electric High Vollage | ELECTRISCHEPROEVEN | /!ﬁﬁ!‘
date: 10.10.01 Pauwels Trafo . Declerck 2>

2oy




Over-Exitation Curve.
Product: Power Transformer.
Applicable standards: IEC,

ENERCY IS OLIR BLISInESS

Clisnf: Sehneider - Serlal number(s): 0124018
Order number of client; Numbar of unils X Rated MVA: 1x 25 MVA
Client speaification: Rated Voltage HV/ALY {kV) 86.0 F11.C
Rated frequency (I iz) : 50
Client Documant No. _ Vectorgroup: YnynQ+d
o Number of phases: 3

Transformer (124015 is designed to withstand folowing overvoltages { Volt/EHz — limits ) as funtion
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PAUWELS TRAFO BELGIUM

CAPACITANCE MEASUREMENTS

TRAFQ: 0124015 B FR.0257/02
CLIENT : Schneider Electric .
MVA: ONAN : 20 ONAF - 25
High voitage : 66000 V
Low voltage : 11000 V
Connections C1 PF1i Ce PF1  iCapacitance Powerfactor

| Highvoitage + Lowvoltage+Tert/ earth : 16470 0.30 16410 0.33 16440 pF 0.32 %o
Highvoltage / Lowvoltage+Tert + earth : 10256 0.29 10234 0.23 10245 pF 0.26 %
Lowvoltage / Highvoltage+Tert + earih 17300 _0.258 17276 1" 020 17288 pF 0.23 Y
Tert / Highvoltage+Lowvoltage + earth : 21590 0.14 21690 .36 21649 pF 0.25 Y%

foproved Bng. M. EL.Mallah. | Petrchemaal o L PTG

M-&bppdnts, - ot 2
E'd, Emod Abu‘»ﬁ‘? s%mjm* tledvic EL ECTRISCHE PROEVEN
datm; 10.10.01 éﬂ’-w

Pauwels Trafo : Declerck

ALele.cy




PAUWELS TRAFO BELGIUM

VOLTAGE RAJIOS + VEGTORGROUP
TRAFO: 0124015 FR.O31303
CLIENT: Schneider Electric

MVA:  ONAN 20 ONAF 25

Standard: EC .

Vectorgroup; YNynQd11 Cx= 1

Pos. Pos U1 Uz uirCc/iuzl Uviuy | VWhAW | WUAwu

1 72600 | 11000 | 6.600 | 6618 | 6.618 | 6.619
2 71775 6.525 | 6.541 | 6.542 | 6.542
3 ] 70950 6.450 | 6465 | 6465 | 6466
4 70125 6,375 | 6.389 | 6.389 | 6380
5 609300 6.300 | 6312 1 6313 | 6313
& 68475 8.225 | 8236 | 6.236 | 6.237
7 67650 6.180 | 6,160 | 6.160 | 6.161
8 66825 6.0756 | 6.083 | 6.084 | 6.064
g 66000 | 6.000 | 6.007 | 6.007 | 6.008
10 65175 5925 | 5931 § 5931 5932
11 54350 5.850 | 5855 | 5855 | 5.855
12 63525 5,775 | 5778 | 5779 | 5779
13 62700 5.700 | 5702 | 5702 | 5703
14 681875 5625 | 5626 | 5626 | 5627
15 61050 5.550 | 5550 1 5550 | 5550
i6 80225 5475 | 5474 | 5.474 | 5474
17 58400 5,400 | 5387 | 5397 | 5.398

F

N BTG
£, Emad Abu~ol | Schmaich. Eledvie | ELECTAISCHE PROBVEN
date : 10.10.01 "@ #jk ol g& Pauwels Trafo - Declerck 2
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date : 10.10.01 Qi;ﬁ,; Pauwels Trafo : : Declerck

PAUWELS TRAFO BELGIUM ' J
EFFICIENCY AND VOLTAGEDROP ' '
TRAFO: 0124015 FR.0258/01
CLIENT : Schneider Electric '
MVA: ONAN : 20 : ONAF 125
Power : 25 MVA
High voltage : 66000 V
, Low voltage : 11000 V
. No - load losses : 19414 W
I~ Toad Josses 97384 W
§ Impedance voltage : 11.02 %
|
| Load ’ Powerfactor = 1 | Powerfactor = 0.9] Powerfactor = 0.8
| 1/4 load 99.59% 99.55% 99.49%
| 2/4 |oad 99.65% 99.61% 99.56%
| 3/4 load 99.61% 59.56% 99.51%
4/4 load| 98.53% 99.48% 99.42%
5/4 load 99.45% 99_39% 99.32%
Voltagedrop (V) : 1086 V 6191V BO1.BV
Valtagedrop (%) : 1.00% 5.63% 7.29%
fo"@d ‘Eng. M. €l Mallah. /Rfroch
21re ClhenuCal) Ga . =
/m.,z o £ s / P
VT p-—  Ewad Abu-Zeid . Schyaiden Eledvic| ELECTRISCHE PROEVEN




_ ) | FR.0272/01
PAUWELS T?EAFQ Rapport d'essais - Prifschein - Test cerfificate '
GENT ‘”“"
R Beproavingsversiag _
WVA: 20 /25 TYPE . ORF 25/140 Rz.50 NI 0124015
jKortsluitingen - Pertes en court circuit - Kurzslussverluste - and.iosses )
CHANT CHAN2 CHAN 3 : o

ot

ViZ  6.5840kVrms V23
1l 153.89 Arms 12
PL  0.02163MW P2

6.5756kVrms V31
153.94 Arms I3
0.01563MW P3

6.5734kVrms FU 6.5777v
154.92 Arms I 154.25 Arms
O.01B7 1MW P 0.05597MW

viz 5.8696kVrms V23 5. 8615kVrms V31 .5.8637kVrms FU 5.8650kV g
Il 175.82 Arms IZ 176.08 Arms I3 177.02 Arms I 176.34 Arme
P11 0.02057MW Pz 0.01572MW P3 0.01858MW P 0.05488MW

vViz 5_1484kVrms V23

5.1388kVrms Vé:l
Ii- 197.81 Arms 12

' 5.1415kVrms FU 5.1424kV { ?2

198.22 Arms I3 ©199.01 Arms T 198.38 Arms
P1 0.02358MW P2 0.01939MW 3 0.02231MW P 0.06528MW
PTG
ELECTRISCHE PROEVEN
1 /K/’/’?»{,f/:.é;
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PAUWELS TRAFO Rapport d'essais - Prifschein-  Test certificate
_ . Beproevingsversiag o
MVA - 20 /25 TYPE : ORF 25/140 Hz:50  Nr.. 0124015
INullastverliezen - Pertes a vide - Leerlaufveriuste - No load losses )
CHANT CHAN 2 CHAN 3 - ToT.

V1iz 9_915kVrms V23 9.904kVrms V31 8.899kVrms FU 8.90682kV

i1 U 1.1759 Arme I2 U 0.7817 Arms I3 U 1.1585 Arms I U 1. 0387 Arms §p
P1 U 5.8250kW P2 U 3.2934kW P3 U 4.4400kW P U 13.00582kW

Viz 10.461kVrms V23 10.449%kVrms V31 -10.441kVrms FU 10.450kV

Il 1.7480 Arms 12 1.2278 Arms 13 1.7312 Arms I 1.5690 ArmsgY

2 7.3286kW P2 3.9272kW B3 4, 7T7Z8kW P 16.0287kW
L(-;.:;?

Viz 11.0Z22kVrms VZ3 11.010kVrms V31 10.993kVrms FU 11.008kV -

IL 3.701 Arms IZ2 2.7735 Arms 13 3.703 Brms I 3.392 Arms .
Pl 10.238kW P2 4.8308kW P3 4, 348kW P 19.414EW ooy
V12 11.570kVrms V23 11.560kVrms V31 11.525kVrms FU 11.552kV

I1 9.214 Arms 12 7.455 Arms 13 §.321 Arms 1 8.663 Arms _
Pl 15.330kW P2 5.814kW P3 2.315EW P 23.458kW 70>
Ty

V1Z 12.122kVrms V23 12.113kVrms V31 12.084kVrms FU 12,100V

I1 21.912 Arms 12 19.310 Arms I3 22.284 Arms I 21.168 Arms
Pl 22 .256kW P2 6.513kW P3 ~-0.401kW p 28.3687kW 70y

PTG “i
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THE DUVAL TRIANGLE 3 FOR MIDEL OILS

ppm CH4 0 % CH4 0.0 Fault

ppm C2ZH4 25 % C2H4 25,0 R

ppm C2H2 75 % C2H2 70 CENTER
100 R PR S R e

The triangular coordinates calculated above can be plotted in the graph befow to see visually with more ¢
Also, to follow the evolution of the DGA point with time in a transformer. For that purpose, print this page
An electronic version of this graph is in preparation.

100 A\ 0

% CH4 % C2H4

0 \ APV AN \ \ \ A\ \ \

100 % G2H2



THE DUVAL TRIANGLE 3 FOR FR3 OiLS

ppmCH4 [~ 60 % CH4 60.0

ppmC2H4 | 40 % C2H4 40.0

ppm C2H2 0 % C2H2 0.0
100

The triangular coordinates calculated above can be plotted in the graph below to see visually with more
Also, to follow the evolution of the DGA point with time in a transformer. For that purpose, print this page
An electronic version of this graph is in preparation.

% CH4 % C2H4

0 \ A\ \ 5 N \ N\ \ \

160 Yo C2H2




THE DUVAL TRIANGLE 3 FOR SILICONE OILS

ppm CH4 [ TEQ % CH4 50.0

ppm C2H4 B % C2H4 15.0

ppm C2H2 s % C2H2 35.0
100

The triangular coordinates calculated above can be plotted in the graph below to see visually with more ¢
Also, to follow the evolution of the DGA point with time in a transfermer, For that purpose, print this page
An electronic version of this graph is in preparation

100 & 0

% CH4 @ % C2H4

0 - \ \ \ A \ \ \ \

100 * Y% C2H2



THE CLASSICAL DUVAL TRIANGLE 1 FOR TRANSFORMERS, BUSHINGS AND CABLES FILLED WITH MINER/

ppm CH4 S 043 % CH4

ppmC2H4 [~ -~ 03 % C2H4

ppm C2H2 1.0 % C2H2
0.43

30.2
69.8
0.0

£D = Corona
D1 = Electrica
D2 = Electrica

T1 = Thermal
T2 = Thermal
T3 = Thermal
DT = Mixiures

Note: the Duval Triangle 1 also applies o load tap changers of the vacuum bottle type, if normal operation dogs notir

The triangular coordinates calculated above can be plotied in the graph below to see visually with more precision whe
Also, to follow the evolution of the DGA point with time in a transformer, For that purpose, print this page and plot mal
An electronic version of this graph is in preparation.

100

100 A 0
o CH4 % C2H4
0 \ \ A\ \ \ \ N \ \
100 % C2H2 g
% CH4 % C2H4 % C2H? Fault Color Date / Hour




THE DUVAL TRIANGLE 3 FOR BIO TEMP OILS

ppm CH4 D % CHi4 0.0

pprn C2H4 |2 % C2H4 21.0

ppm C2H2 79 % C2H2 79.0
100

The triangular coordinates calculated above can be plotted in the graph below to see visually with more ¢
Also, to follow the evolution of the DGA point with time in a transformer. For that purpose, print this page
An electronic version of this graph is in preparation.

100 L, 0

% CH4 4 % C2H4

100 % C2H2




