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Data of the transformer

Rated power [HV]
[LV]
[TV]*

Rated voltage [HV]
[LV]
[TV]*

Rated current [HV]
[LV]

Number of phase / Frequency
Vector group

Insulation level of windings [HV]
[HVN]
[LV]

Temperature rise [ Oil/Winding/Hot spot ]
Type of cooling

Type of tap changer

Type of fan

Bushings [HV]
[LV]

Current transformers

Dimensions and weights :
Length : 6903 mm
Width : 4233 mm
Height ¢ 5498 mm
Transport dimensions [LxWxH]
Transport weights

Type of insulating oil

oo

16 /21 MVA
16 /21 MVA
- - MVA
132 T 10159 kv
- 10
30.00 KV
- KV

70.0 / 919 A
307.9 / 404.1 A

3/ 50 Hz

YNdI1

LI/AC 650 / 95 kV
LI/AC 250 / 95 kV
LI/AC 170 / 70 kV

58 / 63 / 76 K
ONAN / ONAF

On load tap changer [ UCLRN 750 /900 /111 ]

FC100-NDL.7M.A7

GSA 0-0 170-2000 ; [HVN]: GSA O-O0245.0

24kV_8000

see page 5 of 56

Active part : 17400 kg
Oil : 12800 kg
Total : 44000 kg

oo

NYNAS Nytro Taurus

4800 x 2400 x 3000 mm
24400 kg [ Without oil ]

Senigr Test Technician Manager, Testing Laboratory
: % 2 P \//
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T OND | LOCATION | TERMIMALS |RATIOD &) BURDEN | CLASS PLRPOSE
va

TO0i i 151-152 20075 I | 0.2s<Fsi0

T002 i 281-252 | 20045 a0 5220

1003 1y 1S1-152 200/5 0 | 0.255Fs10

| 004 1V 281-252 | 20045 30 5220

T00S 1V 351-352 | DB.I/E 15 3Fs10 | Thermel Imoge

T006 W | 181-182 | 2e0/5 | 0 | 0.2ssisll |

T007 T 2s1-282 | 20045 | a0 | sP20 ._

T00A Py Si-52 | 4041/9 15 3rsi0 | Theensl Image
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Summary of test results
Load loss and short circuit impedance voltage at 75 °C
Reference Short circuit imp.
T,al_) Voltages Load losses Guaranteed p Guaranteed
power position voltage
[MVA] No [kV] [kW] [kW] [%] [%]
1 151.8 / 30.0 71.877 - + - % 10.11 - = - %
16 11 132.0 / 30.0 74.291 - + - % 9.42 -+ - %
21 1122 / 30.0 98.325 - + - % 9.35 - £ - %
1 151.8 / 30.0 123.820 - + - % 13.26 - - %
21 11 132.0 / 30.0 127.978 130 + 5 % 12.37 1250 + 75 %
21 1122 / 30.0 169.381 - + - % 12.27 - - %
Zero sequence impedance
Calculated
Reference T Supplied | Open circuit | Short circuit
power ap indi ndi indi Z Zo
ition | Winding winding winding
[MVA ] P"fr Q/ phase [%]
1 HV Lv - 137.12 12.50
21 11 HV LV - 97.45 11.75
21 HV LV - 70.83 11.82
No-load loss and no-load current
Reference
Ur Losses Guaranteed Currents Guaranteed
power
[MVA] [%] [kW] [kW] [%] [%]
90 7.769 -+t - % 0.047 -+ - %
100 10.106 105 + 5 % 0.064 -+ - %
21
110 14.558 -+ - % 0.258 -+ - %
Temperature rise test
Top oil The average winding Hot - spot Guaranteed
Cooling temperature temperature rise temperature rise Top oil Winding Hot-spot
condition rise HV-winding | LV-winding | HV-winding | LV-winding | temp. rise temp. rise temp. rise
[K] [K] [K] [K] [K] [K] [K] [K]
ONAN 52.8 57.6 55.8 61.7 59.8
58 63 76
ONAF 45.5 44.7 42.0 54.3 51.3
Senigr Test Technician Manager, Testing Laborat m@ﬁw % g ?@}[gs_cntatlve‘ fl
[ Rev o i f
Withessed é o
!” lnmnl :
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Summary of test results
Sound level
Average sound pressure level Average sound power level
Cooling
condition Measured Guaranteed Calculated Guaranteed
[dBA] [dBA] [dBA] [dBA]
ONAN 58.1 76 79.7 -
ONAN 573 71 80.5 -
Reference Efficiency
power Tap position cos Load factor and efficiencies [ % ]
[MVA] No N 1/4 2/4 3/4 4/4
’ 0.80 99.58 99.51 99.37 99.21
1.00 99.66 99.61 99.50 99.37
) " 0.80 99.57 99.50 99.35 99.18
1.00 99.66 99.60 99.48 99.35
. 0.80 99.51 99.38 99.17 98.94
1.00 99.61 99.50 99.34 99.15
Reference Voltage regulation
power Tap position - Load factor and voltage regulation [ % ]
[MVA ] No ¢ 1/4 2/4 3/4 4/4
. 0.80 2.14 434 6.61 8.95
1.00 0.20 0.51 0.94 1.47
0.80 2.00 4.06 6.18 8.35
21 11
1.00 0.20 0.50 0.89 1.37
31 0.80 2.03 4.11 '6.24 8.44
1.00 0.25 0.59 1.03 1.56
Reference power T‘a]‘) X /R Ratio
position
[ MVA ] No Ux % Ur % X/R Guaranteed
1 13.251 0.590 22 -
21.0 11 12.353 0.609 20 -
21 12.247 0.807 15 -
| intertek.
Senior Tgst Technician Customer or represlentzﬁﬂvaeg e :‘ ;
mmat
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Three phoase Power Transformer, 30 Hz
Stocnde~d IEC 60076
Type Ne: 2X7R190800
Marufacturer’'s Serial No:
" Terrnal Ternorrature tlass of Ra ting Current Voitage Tnzulation tevel
rise (K ceelng VA A kV) V)
OV ndrg) » .
60.9 S1.6
ONAN 16 760 32.0
W-IV-Iw 58763 - ?gig——-—-— 5 Un145/L1A5C/AVITS
ONAT 2t 519 320
1 y o8 X e
3 - - - - - UnSRA 125374V 95
TONAN 16 279
2u-av-2v 58/63 R Bi o 3c Un3A6/LTITC/AVITO
Prasor ologron w 2u ~
N 2v I
Y v ow - -
Lenne s tion Vvector Groupn / ,
va YNo1:
TRANSEDRMER AP TRANGER - &
” T vn.m;' EN 0 1T ON-LOAD TAP CHANGER no-;ii
TR ICONECTINY TTOSITIS | yap scccion i
an oNAF ] POs | BIRECTION 1 ANz TIVERTER L J
LOvOR o | SWITOM C (4] = < L £
151800 79.9 1 i 30-1 S & N o
149820 ws |2 & -2 Ha@ .
147840 gre | 3 ; 30-3 - K 3
143E60 834 4 : 304
143880 84.3 ) f 30-%
143900 85.4 6 | 20-2: | 2c-21 30-6 oo} L] el B
139920 @67 | 7 a 30-7 we O o O § ™
137540 879 8 f 3-8 o o
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132000 919 |ua ! 30-12 woes o ]
Wavav ¥ 132000 929 {n| ¥ i ac-12 Heeoaid
1320¢¢ 919 |13 30-1
13002¢ 93.2 12 i -2 -
126040 547 13 i 30-3 - -
126060 562 | 14 -4
124080 97.7 = : 32-3
122100 553 | 16fec-22{2e-22 30-6
120120 1009 |17 ; »-7
118142 1926 | 18 32-8 !
116160 106¢ |18 : 30-9
11418 1052 | 22| 30-10
) 112200 182 |2 30-11 o
& a 32000 4C4.1 =
Lol P L W e =
CURRTNT TRANSFTRMFRS s
et B L -
cr N0 | tOcATION | TERMINACS [RATIO car] BURDEN | Ciass PURPOSE. o -
cvay | o -
Ta%1 w 18i-182 26e/5 10 _2265Fsi0 o
3002 1 ast-2s2 | 2cc/s | a0 .. spac ~
__To03 v 1S1-182 2ce/S 19 TDzssisig . Y -
¥034 Y PSi-pss | 2te/ss 30 SP2t i |
7005 4 as:-3s2 10872 § S | 2z Trermal Inage
7006 W isi-i82 2cesb 13 132s5fs10 MASSES
| __ 907 W 281282 2CC/S 30 | _SPzC Artive port 117400 kg
7028 ! 2V .. Si-s2 404.1/2 'S L 3ruis Trernat Inage o 12800 kg
Windng 4100 kg
) . LOSSES - Sappng acipnt of recvest
Loas Losses (ki ¢ prce (sithout ol 124400 kg
No Lcad Lesses (kV) ) Yotal 4400C kg
Cociirmg fadpnent Losses (<\W) ] Type of ak INYNAS Nytro Taurus
Mo terkl of wndrg 1 Lepper
- l;acda'\cols [¥2) cs:e;: lf?lial fad L) T Guoranteed nc 1Iccd scund
Voltage (V3| 1518/300 | 13267300 | 827300 pregEsuce fevel L
Z <% MHo~th/Year of nanufacture: 7/
Tark or2 ol conwervator sutabe tc withatord Ui vatuwun
Manufactured n Istorbul.lurkey
. .. . {1 iviad
Senior Tegl Technician Manager, Testing Laboratory End user dr repre !
Ei!h.;g/w )
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( ;
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Measurement of voltage ratio
Tap Voltages Caleulated Measured ratios Ratio errors [ % ]
position [V] ratios 1U-IN 1V-1IN IW-IN | 1U-IN IV-IN IW- 1IN
No HV LV 2U -2N 2V -2N 2W-2N | 2U-2N 2V -2N 2W - 2N
1 151800 30000 2921 2.922 2.921 2.922 0.01 0.00 0.03
2 149820 " 2.883 2.883 2.884 2.884 -0.02 0.02 0.01
3 147840 " 2.845 2.845 2.845 2.846 -0.01 0.01 0.01
4 145860 " 2.807 2.807 2.808 2.808 -0.02 0.02 0.02
5 143880 " 2.769 2.769 2.770 2.769 -0.02 0.02 0.02
6 141900 " 2.731 2.731 2.731 2.731 0.00 0.01 0.01
7 139920 " 2.693 2.693 2.693 2.693 0.01 0.01 0.02
8 137940 " 2.655 2.655 2.655 2.655 0.00 0.02 0.02
9 135960 " 2.617 2.616 2.617 2.617 -0.01 0.02 0.00
10 133980 " 2.578 2.578 2.579 2.579 -0.01 0.02 0.02
11 132000 " 2.540 2.540 2.541 2.541 -0.01 0.02 0.03
12 130020 " 2.502 2.502 2.502 2.503 0.00 0.01 0.02
13 128040 " 2464 2.464 2.464 2.465 -0.01 0.01 0.02
14 126060 " 2426 2.426 2.427 2427 0.00 0.02 0.02
15 124080 " 2.388 2.388 2.389 2.388 0.00 0.03 0.01
16 122100 " 2.350 2.350 2.350 2.351 0.01 0.02 0.03
17 120120 " 2312 2.312 2.312 2312 0.00 0.02 0.02
Vector group :  YNdA11 Ratio error tolerans is + 0.5 %

Note : The vector group is checked by the test system.

Measuring instrument : TTS ; Type 2285C/0 YB ; Serial Number : 148 681 ; Tettex / SV&{i,tZerlér‘.' !
Senior Tesf Technician Manager, Testing Laborato Customer or reprg:'_s'ér%"[‘étivgv/ / e
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Measurement of capacitance and dissipation factor

Transformer Bushings
Test Measured tan & % Bushing Test Measured tan & %
kv | Capacitance : [PF] 24.2 °C| 20.0 °C No kV |[Kap.: [pF] | 24.2°C[20.0°C
10 | CHL : 3683 0.15 0.14 1ZSCT25012834/03 10 Cl | 2686 0.35 0.33
" CH + CHL 6673 0.20 0.18 1ZSCT25012835/02 " " 268.3 0.36 0.34
" CH : 2991 0.27 0.25 1ZSCT25012835/01 " "ol 2680 0.36 0.34
v | cnL 3683 0.15 0.14
“ |cHL+cL i 9067 0.17 0.16 :
"o 5384 0.18 0.17
Measuring instrument : Automatic C and tan d bridge ; type 2818/5283 ; Seri No: 143'966 ; Tettex / Switzerland
CHL
HV it LV
I Lo
T Tank I
Two windings transformer

Locad

" g0

Senior Tgst Technician M?geo,lﬁg Laboratery Customer or rep_re‘sentﬁ
/ Done
: : ‘ -
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Measurement of insulation resistance

Measured values at 242 °C
HV/LV HV/Tank LV/Tank - - -

Test voltage 5000 V 5000 V 5000 V
Earthing duration 1 min. 1 min. 1 min.
at 15 seconds i MQ 35000 39500 35400
at 30 seconds g MQ 66000 61800 77100
at 45 seconds E MQ 68100 65700 91500
at 60 seconds i MQ 70000 67700 99200
at 600 seconds g MQ 155000 95700 138000

Al =Reo/ Rys 2.00 1.71 2.80

PI=Rgg0/ R60 235 155 1.79

Test voltage Measured values at 242 °C
2500 V CL/CC CL/Tank CC/Tank

at 60 seconds MQ 47400 66800 66500

CL : Core lamination ; CC : Core clamp
Al : Absorption index ; PI : Polarization index

Senior Fest Technician Manager, Testing Laboratory g ! Ej w{({ ess@ust&rer or representative
- “Thitial: A
/{\/ § Date % Q/O j
g LD g ref OOQL
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Measurement of winding resistances

Tap position Resistances of the HV-windings [ mQ ] Average resistances [ mQ ]
No 1U- IN 1V-IN 1W - IN at 237 °C at 75 °C
1 2424.027 2423.296 2427.524 2424.949 2905.814
2 2380.476 2381.161 2384918 2382.185 2854.570
3 2336.952 2337.960 2341.881 2338931 2802.739
4 2294.574 2294.183 2299.327 2296.028 2751.328
5 2251.965 2251.814 2256.752 2253.510 2700.379
6 2209.811 2210.309 2214.737 2211.619 2650.181
7 2167.747 2167.902 2172.612 2169.420 2599.615
8 2126.101 2126.225 2131.161 2127.829 2549.775
9 2084.382 2084.690 2089.337 2086.136 2499.815
10 2043.638 2043.526 2048.713 2045.292 2450.872
11 2001.744 2000.887 2005.291 2002.641 2399.763
12 2045.856 2046.167 2050.562 2047.529 2453.552
13 2089.326 2089.207 2093.962 2090.832 2505.442
14 2131.939 2131.988 2136.518 2133.481 2556.549
15 2174.808 2174.714 2179.422 2176.315 2607.876
16 2217.006 2217.009 2221.330 2218.448 2658.365
17 2259.087 2259.059 2263.511 2260.552 2708.818
18 2301.189 2301.034 2305.276 2302.499 2759.083
19 2342.651 2342.647 2346.935 2344.078 2808.906
20 2383.960 2384.232 2388.170 2385.454 2858.487
21 2424 .859 2425.010 2429.464 2426.444 2907.606
1U-1V 1V-1W 1W- 10 at 237 °C at 75 °C
1 4846.529 4850.948 4850.078 4849.185 5810.775
11 3999.560 4003.953 4004.578 4002.697 4796.429
21 4846.652 4851.463 4851.135 4849.750 5811.452

Tap position Resistances of the LV-windings [ mQ ] Average resistances [ mS ]
No 20 -2V 2V -2W 2W-2U at 237 °C at 75 °C

201.7416 201.6743 201.4616 201.626 241.608

......................................................................................................................

Measuring instrument : TTS ; Type 2285C/0 YB ; Serial Number : 148 681 ; Tettex / Syvit;g

................................................................ FemsmmaEsmsssamesammssssmssssessssssmmssmmsess=s

Senior Tgkt Technician Mangger, TeﬁWtow Customer or repréSentativessog
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Serial No : 2XTR 190801 Page No : 14 of 56
Measurement of zero sequence impedance
Measured Calculated
Reference Supplied | O ircuit | Short circuit Figure
Tap upplie pen circui ort circui g
power position winding winding winding Voltage Current zZ Zo No
[MVA] No [V] [A] Q/ phase [%]
1 HV LV - 1098.8 24.04 137.12 12.50
21 11 HV LV - 891.90 27.46 97.451 11.75 1
21 HV LV - 775.16 32.83 70.832 11.82
Measuring instrument : Loss Measurement System LMS 1000/100 , No : 4809 , MI / Canada
Note
The Z and Zo are calculated according to following formulae.
Z =3*U/1
Zo =Z*Ir*100/Ur
Where :
Z 3 Zero-sequence iMpedancCe...............occoeiuiuuiiuniinienennennenneinnns [Q2/ phase]
Zo ¢ Zero-sequence iMmpedancCe..............ouveeuiiveeunnreenieninneneaenenennn. [%]
U 2 measured VOIAZE. ... ...oveerniie et [Volt]
I S MEASUIed CUITENE. ... .. .eereereertereerrereereeeeeeeeeeeeeeeeenneneenaens [Amper]
Ir ¢ rated current per phase of the excited windings.......................... [Amper]
Ur ¢ rated phase to neutral voltage of the excited windings................... [Volt]
HvV LV
-0
-0
Figure : 1
i WD
=L
Senior Test Technician Manager, Testi ry Customer or répn’@nme ssed |
initialkg_, 420
Date: ¢ .
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Serial No : 2XTR 190801 PageNo : 150f 56
Measurement of no-load loss and no-load current
Measured values No-load loss No-load current
Ur Pm kV Im Corrected Guar. Tol. Measur. | Guar. Tol.
[%] [kW] [kVrms] [kVmean] [A] [kW] kW] [%] [%] [%] [%]
90 7.784 27.052 27.000 0.1901 7.769 - - 0.047 - -
100 10.137 30.092 30.000 0.2569 10.106 10.5 5 0.064 - -
110 14.649 33.206 33.000 1.0415 14.558 - - 0.258 - -
Note : The no-load losses are corrected according to (1)
Po = Pm*(1+d) ...............o. €))]
d = [(Uavg-Umms)/Uavg]
Measurement of harmonics on no-load current
At 100 %Ur
Phase 3rd 5th 7th 9th
harmonics harmonics harmonics harmonics
[%] [%] [%] [%]
X1 23.5 49.3 26.4 22
X2 31.0 54.3 31.7 33
X3 12.7 42.6 234 22
Measurement of the power taken by the fan and oil pump motors
Number of fans Number of pump Supply voltage | Measured current | Measured losses Guaranteed losses
[V] [A] [kW] [kW]
1 - 400 4.390 2.219 -
: Measuring instrument : Loss Measurement System LMS 1000/100 , No : 4809 , MI / Canada :
Senior Tegt Technician Manager, Testing Laboratory - Customer or rep'res;'mljvé" o
(~~\(\/ O] Reylssy
j ! Inft: \{V 5 'd
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Serial No : 2XTR 190801 PageNo : 16 of 56
Impulse voltage test - Lightning impulse test
Test voltage [ Full Wave ] Wave form [T,/ T, ] Polarity Standard
650 kv [ Tolerance : £3 %] 1.2+0.36/50=+ 10 us [ - ] negative 60076-3
Test circuit Phase Phase Phase
Impulse on 1U v 1W
Earthed via shunt IN IN IN
1V, 1W, 20, 2V, 2W 10, 1W, 2U, 2V, 2W 10, 1V, 20U, 2V, 2W
Earthed directly
tank tank tank
Tap Position No 1 11 21
Wave shape See voltage curve See voltage curve See voltage curve
Osc. Applied voltage Osc. Applied voltage Osc. Applied voltage
Test sequence N N N
O kVipeag [%] O | KVipeay [%] O KVipeag [%]
RFW 1 391.0 60.2 7 389.1 59.9 13 389.5 59.9
FwW 2 647.6 99.6 8 651.2 100.2 14 651.7 100.3
Ccw 3 714.7 109.9 9 713.4 109.8 15 713.3 109.7
CwW 4 713.1 109.7 10 714.8 110.0 16 714.5 109.9
FwW 5 650.9 100.1 11 649.6 99.9 17 650.8 100.1
FW 6 650.7 100.1 12 651.5 100.2 18 650.4 100.1
: Measuring instrument : HIAS 743 ,Serial No : 081 628-02 ; Haefely / Switzerland §
RFW : Reduced full wave FW : Full wave
Impulse generator - Test object Voltage
i A | ' divider
Rsi !_ Rse — - ? i
\ ‘marwem /| ! 4] Cl
= el | i ﬁ R1
- el 21 0
&] | :
-4 s (|
Cs : | ' C2
T : ] ! ﬁ
I -
Per stage values of the impulse generator
- - Shunt Voltage divider
Series | Parallel Cs Rsi Rpi Rse Rpe Ld ratio
stage | stage [nF] [Q] [Q] [Q] [Q] [uH] [Q]
4 2 500 76 154 - - - 0.5 866.2
Senior T#st Technician Manager, Testing Lal - Customer or representTtivg: ; =
1 @ e LR
( OR
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Serial No : 2XTR 190801 PageNo : 17 of 56
Impulse voltage test - Lightning impulse test
Test voltage [ Full Wave ] Wave form [ T;/ T, ] Polarity Standard
250 kV [ Tolerance : +3 %] max. 13/50+ 10 us [ - ] negative 60076-3
Test circuit Phase
Impulse on IN
Earthed via shunt 10, 1V, 1W
2U, 2V, 2W
Earthed directly
tank
Tap Position No 1
Wave shape See voltage curve
Osc. Applied voltage
Test sequence N
- ° | KV [%]
RFW 19 150.4 60.2
Fw 20 250.1 100.1
Fw 21 249.8 99.9
FW 22 250.1 100.0
Measuring instrument : HIAS 743 ,Serial No : 081 628-02 ; Haefely / Switzerland
RFW : Reduced full wave FW : Full wave
Impulse generator Test object Voltage
| divider
/) 35 ! L
| | g R1
r i‘ | .% I ﬁ
| & .
| naJ' :
- = ! o
I = c2
I g ! ﬁ
l Z I
1
Per stage values of the impulse generator -
- - unt Voltage divider
Series | Parallel Cs Rsi Rpi Rse Rpe Ld ratio
stage | stage [nF] [Q] [Q] [Q] (@] | [wH] [Q]
4 2 500 76 154 - SRR R 0.5 866.2
Senior Tght Technician Manager, Testing Laboratory “E;]\‘ ' 'les?or@;er or representative
p = —
K\(v : fesse
i ifitial: €74 Op
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Impulse voltage test - Lightning impulse test

Test voltage [ Full Wave ]| Wave form [ T,/ T, ] Polarity Standard
170 kV [ Tolerance : £3 %] 1.2+0.36/50+ 10 ps [ - ] negative 60076-3
Test circuit Phase Phase Phase
Impulse on 2U 2V 2w
Earthed via shunt 2W 2U 2V
) 10, 1V, 1W, IN, 2V 10, 1V, 1W, IN, 2W 1U, 1V, 1W, IN, 2U
Earthed directly
tank tank tank
Tap Position No 1 1 1
Wave shape See voltage curve See voltage curve See voltage curve
Osc. Applied voltage Osc. Applied voltage Osc. Applied voltage
Test sequence N N N
O | kVipeug [%] ° | kVipeg [%] O | kVipeag [%]
RFW 23 101.9 59.9 29 101.8 59.9 35 101.9 60.0
FW 24 170.1 100.0 30 170.3 100.2 36 169.8 99.9
Cw 25 182.0 107.1 31 182.4 107.3 37 182.8 107.6
CW 26 181.9 107.0 32 182.1 107.1 38 182.2 107.2
FW 27 170.2 100.1 33 170.0 100.0 39 169.8 99.9
FW 28 169.9 99.9 34 170.5 100.3 40 170.1 100.1
: Measuring instrument : HIAS 743 ,Serial No : 081 628-02 ; Haefely / Switzerland :
RFW : Reduced full wave FW : Full wave
Impulse generator : Test object : Voltage
: divider
I ool ! Ll
i O ' g R1
| |
i e ol c2
| g 1
. 7
) T
Per stage values of the impulse generator
- - Shunt Voltage divider
Series | Parallel Cs Rsi Rpi Rse Rpe Ld ratio
stage | stage [nF] [Q] [Q] [Q] (@] | [wH] [Q]
1 2 500 - 176 70 200 866.2
SeniorfTest Technician Manager, Testing Laboratory _ oo uSi J
' EYWitne&es
) Initial: @ /.0 0
S B ‘ =
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Lightning impulse test

1UTAP 1 1U TAP 1
Voltage Current
1 (Voliage) DMer:880.200 VIV Lavel00% Sampi 000 e Vop TrigosrLevel 10% (Mysten €3 (Cument) ShUNIB00.000 mMORm Level:80% Samping:120.000 Mass Range:200.0 Vep TriggeriSave
s b hes o don ua ——
S TOR b e b oum e
- 50 — /
— 00 N 1// — aon i ‘A‘ No. 1
LN O "
L full
== e — AN e s1aes
K us o Ipk min: 13 -
e // T2 49919us ™ ~
e — o
e 120 \
No. 1 LIfull Upk: -390.995kV T1:1.335us T2:49.919 us No. 1 LIfull Ipk max: -114.635 A Ipk min: 13.584 A
1U TAP 1 1U TAP 1
Voltage Current
CH1 £ (Voltage) DMer866.200 VIV Lavel100% Samping:120,000 Mala Range:1.28 kVpp TriogeriLevel 10% (Master) 3  (Curment) ShUNKB00.000 mOhm Level:100% 120000 Mar 4000 vep
— 200 =No. 2 —— oaf ,\ No.2
H:i" :-647.603 kV I, \/ ok mhax -180.406 A
A T1 :1.336us | Ipk min: 19.546 A
I S > T2 :50.652us e
— o —— / // e ~
— 00 — e0
No. 2 LIfull Upk: -647.603 kV T1:1.336 us T2: 50.652 us No. 2 LIfull Ipk max: -180.406 A Ipk min: 19.546 A
1U TAP 1 1U TAP 1
Voltage Current
100 G411 (VoNage) DMder66.200 VA Level110% Samping:120.000 Ma/a Range:1.60 kVep T J1o% Masten
A el ow A No.3
l \ 260 U tailchopped————————
Ipk maxc 282.206 A
— 100 \ } v’\ 200 Ipk min: -197.166 A
— 200 Ezéizlschoppeu o
-\ Upk max: -714.654 kV — 100
e Upk min: 48.871 kV.
\ $; 1335 us 80 /\
— oo T :4.355 u: A A | AN AN
a4 \ VoV
\ L AT NN AN
—— 500 \ I o !‘v V Vio N/ 20
e ummnts ahur800.000 monm Lovms110% asrpingran oo en
No. 3 LI tailchopped Upk max: -714.654 kV Upk min: 48.871kV T1:1.335us T No. 3 Ll tailchopped Ipk max: 292.206 A Ipk min: -197.166 A
Senior Test/Technician Manager; Testing IW inial 0 Customer or representative
~ I .
} Date: &~ {-
S TR- 0008
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Upk max -713.057 kV
Upk min: 48.776 kV.

—— w300

T :1.335us
T2 i
Te——:4.390us:

—— 00

|
!
I
I
|
I

— 00

-

|

|

A
\

__\\

|

— 700

No. 4 LI tailchopped Upk max: -713.057 kV Upk min: 48.776 kV T1:1.335us T

Voltage
CH1 : (Vokage) Dhider:868.200 V/V Level:100% Sampiing:120.000 Ms/s Range:1.26 kVpp TriggerLevel 10% (Master)
20 40 . S‘u‘ 80 us 100 . 120 us.
— 100 /
No.5
e =L il ]
Upk :-650.881 kV
P T :1.320us |
T e // T2 :50.705us
. 1
— 00
— 00 7
— 700
No. 5 LIfull Upk: -650.881 kV T1: 1.320 us T2: 50.705 us
Voltage
1 - (Vorage) DM VA Laver:100% Ma/s Range:1.28 kpp TrggerLevel 10% (Masten)
0w 0w coun 0w 10008 120m
— 100
_— _esNo. &
=0 L full
Upk -650.673 kV
. T1 1.331us |
== / T2  [:50732us
Pl

—— 00

—— 800

e

—— 00

— 700

No. 6 LIfull Upk: -650.673 kV T1:1.331 us T2: 50.732 us

~_

TEST LABORATORY
AL EID D TRANSFORMER TEST REPORT ,
" .l. Date - 09.12.2019
Serial No : 2XTR 190801 PageNo : 20 / 56
Lightning impulse test
1U TAP 1 1U TAP 1
A s = | N2 o
L \ . ik e 2o sen A
\/ No,ft 180

100

200 A

— 2

0 GH3 : (Current) Shunt:500.000 mOhm Level:110% Semping:120.000 Me/s

No. 4 LI tailchopped Ipk max: 298.559 A Ipk min: -201.075 A

Current
CHO : (Current) ShuPt:500.000 mORm Level:100% 19:120,000 Marm vep
— zoalrT
J 20w 40 . 80 us 80 us 100 us 120w
— 2
— aonff—F No.5.
LI full
m——— Ipk max: -180.015 A
Ipk min: 19.546 A
— a0 2o
e
)
100
— 20
s0
— 60
80
200A
No. 5 LIfull Ipk max: -180.015 A Ipk min: 19.546 A
Current
CH3 £ (Currant) Shunt500.000 mORM Levei:100% :120.000 Mas vep
— =
o . i e i i i
" A
— No. 6.
1 U |
— 0 Ipk max -181.774 A
Ipk min: 19.548 A
R me
eeemet =t

180

—— 200

No. 6 LIfull Ipk max: -181.774 A Ipk min: 19.546 A

intertek
O eyl

-

S

Test A'echnician

Test/ing laBolratory

T wighresd@uktor
Initial

Date:% /Zo

Per or representative
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Serial No : 2XTR 190801 PageNo : 21 / 56
Lightning impulse test
1V TAP 11 1V TAP 11
Voltage Current
cpn s verage) OM vivlipwson an Vi TGS 1O Mass 13 cimene iS00 moN KasIRe% 000 Man er
B b cben D it i h
. J— L - o w *own .
1
|
— 00 NG 7 o) faN No. 7.
e ,/ H:'i"*’f ~389.090 kV. qu‘! A :L;J;gu ::'ax' -120.596 A
- —> 7 T |lmet B - ki R BEOA
—— 280 / L f
—— -300 v
/ oo
No. 7 LIfull Upk: -389.090 kV T1: 1.319 us T2: 48.898 us No. 7 LIfull Ipk max: -120.596 A Ipk min: 23.650 A
1V TAP 11 1V TAP 11
Voltage Current
1 (VoRage) DMUAn89.200 VIV LpvalTO0% GampaG:120.000 Mare Fitngert.28 ke THogerievel 19% (esten 3 (Gurrant) SnuHEE00.000 mOR Leve100% GarEInG:120,000 Mars Range:d00.0 Vpp TrggerSievm
20 e 40 us 80 us. 80 us 100 us 120w :: L
L , F Ha ey = o ow
// ey
— 200 No.8 . | B ‘l No.8
H:IJ(" :-651.185kV —— oA fwj\ \A H\E‘::'\a)c -202.688 A
— 300 P T |:1.337us | s e Ipk min: 33423 A
~ T2 :49.225us — =0
~ o NN
— w0 Pl . N P e
_ g g

—— 700wy

1V TAP 11

No. 8 LIfull Upk: -651.185kV T1: 1.337 us T2: 49.225 us

— 00

—— 200

—— 300

—— w00

— 500

— 800

— 700

No. 8 LIfull Ipk max: -202.688 A Ipk min: 33.423 A

1V TAP 11
Voltage Current
1 (Vonage) Ow VIV Lovmi110% Ms/s Range:1.00 kVep Triggerievel 10% (Master
A 10w 20w ___ 300 l No. 9
N\ - | Tl
Y ’ \V4 . l :Sk rim: 220.865 A
Ll tafichopped —
_\ ’ Upk max: -713.436 kV e
Upk min: 46.705kV. A
\ ’ T4 11319us — A
T2 iZasous A A HHA A A
\ | R YUY IV IAAAAL AN\ Y
¥} , v V VvV V. Vv T
A | N —
2 i - (Gument SRUTI800,000 mORm Levelr110% Samping:120.000 Ma Ver

No. 9 LI tailchopped Upk max: -713.436 kV Upk min: 46.705kV T1:1.319us T

No. 9 LI tailchopped Ipk max: 320.303 A Ipk min: -220.865 A

Senior Tgst Technician

/
Manager, Testinﬁ/{aborM

D

.

‘Initial;
- Date: g/r

Custorher or representative

e
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:4.405 u

T

— w400

— 800

FREDED Date 09.12.2019
Serial No : 2XTR 190801 PageNo : 22 / 56
Lightning impulse test
1V TAP 11 1V TAP 11
i i g ," B
— 00 \ ] \ . _—_ j:: —lpkmin: 222331A
T2 = o o
J
l

|
\
\

— -e00

A\

Na—

No. 10 LI tailchopped Upk max: -714.790 kV Upk min: 46.028 kV T1: 1.342 us

260 A +
CH3 : (Currant) Shunt:500.000 MOhm Level:110% Sampiing:120.000 Me/s Range:500.0 Vpp Trgger:Slave

No. 10 LI tailchopped Ipk max: 311.507 A Ipk min: -222.331 A

This report shall not be reproduced other than in full except with the permission of the laboratory. Testing reports without signature

and seal are not valid. The results of test in this report only related to sample which defined above.

1V TAP 11 1V TAP 11
Voltage - Current
GH1  (Vohage) DMder886.200 VIV Lavei100% Sampingi120.000 Me/a Range:1.28 kVpp TrogerLevel 10% (Master) CH3 : (Currert) Bunt800,000 mOnm Level:100% Samping: o ver
Huw Huw o D 1004 120 “l
// 204
— e | — e
Upk | :-849.629kV . | H/\' AW Ipk max: -201.515 A
1 T1 :1.332us | "‘\'\ Pl Ipk min: 33227 A
e > T2 [:49.354 us — soaf
= = N
e P N e
/ T N " —
S o
No. 11 LI full Upk: -649.629 kV T1: 1.332 us T2: 49.354 us No. 11 LIfull Ipk max: -201.515 A Ipk min: 33.227 A
1V TAP 11 1V TAP 11
Voltage Current
CHA £ (Vokege) DMeri866.200 VIV Laveli00% Semping:120.000 Ma/s Range:1.28 KVpp TriggeriLevel 10% (Masten GH3 : (Gurrent) Shunt:800.000 MORm Level100% Sampingi120.000 Mifs Range:400.0 Vpp TrggeriSiave
Hw 0w o e 100w 130w “ e 5 1
o — — 20/
. No. 12 e ‘ No. 12
200 L ful L h A \‘ L full
Upk :-651.484 kV — ool il Ipk max: -203.469 A
o - T |:1.323us | ‘W\ P Ipk min: 34.400 A
2e / T2 [:49.399us — — <o
L~ R N
— 00 P e \; / \ P atnd
/ S v
No. 12 Lifull Upk: -651.484 kV T1: 1.323 us T2: 49.399 us No. 12 LIfull Ipk max: -203.469 A Ipk min: 34.400 A
' - [ Revi
Senior T#st Technician Manager, Tegfing “uw Kw
Initial: / |
\J {
+ Date: g' 27 I
..... i TR-0008" |
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Lightning impulse test

Voltage Current
1 (Vokege) DM{AT00200 VY L{vaIBO% Sameing 120000 Wah Rafowi8000 Ve Tgeriavl 0% (Mgsed g SO (Gumant) Snurt600,000 mORM. Leve80% Samping120.000 Mah Hange:200.0 Vop TrageriSiave
— ww ww o 8w 100 13008
— 2
— e " - o eoun 0w 100 ue 130 e
e ~"No. 13 No. 13
/ Lifull L full
— Upk—{-: -389.503 kV- TN Ipk max: -109.846 A

Ipk min: 31273 A

/ T 11327 us |
T2 :47.921 us 208
— a0 /
\\; PN

— a0 <0 s
— s / o \Wm
No. 13 LIfull Upk: -389.503 kV T1: 1.327 us T2: 47.921 us No. 13 LI full Ipk max: -109.846 A Ipk min: 31.273 A
1W TAP 21 1W TAP 21
Voltage Current
Chis - (Vohane) DrHer86.200 VAL Laval100% 000 M Rprasct 28 kep THpgerLevel 10% (Master) S G onues00000 monm ewito0% 9120.000 Mars ver
. L —
]
e __="No. 14 No. 14
‘ / L full U full
Upk | :-651.745kV Ipk max: -179.819 A——
o 1 T1 :1.335us | Ipk min: 48.668 A
e // T2 [:48518us
Pl - -

— 400 /
— 00 / .
—— 10 N Ny

— 600

— 180

No. 14 LIfull Upk: -651.745kV T1:1.335us T2: 48.518 us No. 14 LIfull Ipk max: -179.819 A Ipk min: 48.668 A
1W TAP 21 1W TAP 21
Voltage Current
1001 (Vorage) DM VIV Level:110% 000 Ms/s Renge:1.60 kVpp TriggeriLevel 10% (Master) o
A pe = No. 15 N
U tailchopped
— o N~ — a0 K e aea o2 A -
\ l v No. _15 — 180
o I | O e 29 260KV .
— .00 Upk min: 49.250 kV. A
T1 :1.333us e " A
2 | e o A A
\ J “VLd Y TTTHAAA A A AAAN VY N
— 800 \ I B ’ v V V I..\ V 20w
e __\ ’ ’ V v

No. 15 Ll tailchopped Upk max: -713.260 kV Upk min: 49.250 kV T1: 1.333 us No. 15 Li tailchopped Ipk max: 285.121 A Ipk min: -193.012 A

Senior Tegt Technician EZ/ nes%‘[omer or representative
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A
\

— 100

\V4

No. 16

— 200

LI tailchopped
Upk max -714.485 kV
Upk min: 46.333 kV.

— 300

T1 :1.3368us —— oo A
T2 =
T 1 4.370 u:

“ .. .. TEST LABORATORY
% EPEF TRANSFORMER TEST REPORT 5120010
Serial No : 2XTR 190801 PageNo : 24 / 56
Lightning impulse test
W TAP 21 1W TAP 21
Voltage Current

LI tailchopped
Ipk max 288.541 A

Ipk min: -185.211 A

400

— w500

l
|
|
l
|
|

—— 00

\

i

|
\\

|

— 700Ky

200 A

Ve

CH3 : (Current) ShuNt:500.000 MONM Level:110%

No. 16 LI tailchopped Upk max: -714.485 kV Upk min: 46.333 kV T1: 1.336 us No. 16 LI tailchopped Ipk max: 288.541 A Ipk min: -195.211 A
1W TAP 21 1W TAP 21
Voitage Current
G £ (Vnage) DMers VN Laveiitoos N Rangert 20 Wep Tigaeri e 10% Ofasin 10 523 Sps60.000 Mo evi00% Gamna120000 e ver
—— -100 // e 100 us’ 120w’
—
. _ 4" No. 17 No. 17
i LI full L full
/ Upk :-850.812kV Ipk max: -178.646 A
e Pl T1 [:1.338us | lpk min: 49.059 A
. // T2 :48315us
I //
— 800 / — 10 )
No. 17 LIfull Upk: -650.812kV T1:1.338 us T2: 48.315 us No. 17 LIfull Ipk max: -178.646 A Ipk min: 49.059 A
1W TAP 21 1W TAP 21
Voltage Current
1 (VoRage) DMSerBE6.200 VIV Lavel-100% Samping1120.000 Ma/s Range:1.28 ks Trggerievel 10% (Master) e Speson 000 mon cemitoo 120000 M ver
—— 100 // b 20 40w’ 60 80 us 100 us’ 120w’
—
B _a~"No. 18 o No. 18
: L full 1 LI full
/ Upk -650.407 kV/ — o] Ipk max:-174.346 A
o P T1 1.337us | Ipk min: 49.050 A
e // T2 [:48373us 0.
— g0 // — <oa
= 55 / :1 . .
e —— 160 p—— S
N | 60 ‘
No. 18 Lifull Upk: 650.407 kV T1: 1.337 us T2: 48.373 us No. 18 LIfull Ipk max: -174.346 A Ipk min: 49.059 A
l Revi Y
' it mef or representative
L
)
]
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ADD a _’l_“—E-ST LABORATORY
FRIDED TRANSFORMER TEST REPORT 0022010
Serial No : 2XTR 190801 PageNo : 25 / 56

Lightning impulse test

1N TAP 1 1N TAP 1
Voltage Current
GH1 : (VoRage) DMder888.200 VIV Lavel0% Samp 000 Mere Vop T 110% (Masten CH3 : (Current) Shupt500.000 MORM Level:80% Sampingi120.000 Ms/s Range:100.0 Vpp Trigger:Sieve
- // = P P rY P w o
—_ A
e No. 19 ,\ No. 19
L full — oAl LI full
— 0 Upk___| :-150.384 kV. o \ Ipk max -69.778 A
/ T1 :2.900us | — 20 A Ipk min: 19252 A—|
T2 :50.841us V\ \
—— 80 /’ — 30
o N . 1\
o / o \'A
] / = St s Mnmes” >
No. 19 LI full Upk: -150.394 kV T1:2.900 us T2: 50.841 us No. 19 LIfull Ipk max: -69.778 A Ipk min: 19.252 A
1N TAP 1 1N TAP 1
Voltage Current
CH1 : (Votage) DM VN Level:100% Me/s Vep Tr L 110% (Master) — 200
L 2 Ne.20
| "] . Ipk ma: 199.365 Al
— 50 ~—— 100 Ipk min: -107.012 A{
-~ D% — 4 g T TS TS T
— -100 Upk___| :-250.127 kV. — a0
/ T1 :2.807us | — 20
T2 :51.009us .}
-~ ol \\
— 180 / :j j: vl\ \ /\
% e
—_ —— -100 S
o e -12:1’1
+1 — 140 !
|
e —
200 5H3 (Cument) SUNL:800.000 MORm Level:100% Samplng:120.000 Ma/s vep
No. 20 LIfull Upk: -250.127 kV T1:2.907 us T2: 51.009 us No. 20 LI full Ipk max: 199.365 A Ipk min: -107.012 A
1N TAP 1 1N TAP 1
Voltage Current
CH1 : (vonage) VA Lavei:100% s Vep TaggerLevel 10% (Masten 10§13 (Cumeny mOhm Level:100% Sampling:120.000 Mare ver
— .
— %0 // — 80
4 21 — No. 21
/ L b b ehen b LI ull 190 o
— 100 Upk. :-249.838 kV. e Ipk max -122.942 A
/ T :2.890us ~A Ipk min: 104.080 A _|
T2 :50.832us \
o J L~ - 204 L
0] \ A
e N\ A\
\=g ‘\\\
o i ~ p—
| N
No. 21 LI full Upk: -249.838 kV T1:2.890 us T2: 50.932 us No. 21 LIfull Ipk max: -122.942 A Ipk min: 104.080 A
1N TAP 1 1N TAP 1
Voltage Current
CH1: (Vokage) DMAeri880.200 VAV Lavel:100% vep 110% (Masten —— 120 GH3 : Cumeny Lever:100% Mo Vo
2w 0w eou 5w 1000 1208 o
/ — I
— 0 ] —— &0
Lo 22 — w No. 22
/ LI full 0w 0w e sowe LIfull 100w 120w
e Upk___| :-250.102kV__ — 2 Ipk max -110.921 A
) T 2888us | A Ipk min: 101.735 A
= T2 150973 us \
— P — 204
° o \vt\
o \ A\
— 200 A% \%‘\
e SeENY
i — 100 \

No. 22 LI full Upk: -250.102kV T1:2.886 us T2: 50.973 us

Senior

Test Technician Manager, Testing laboratory
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TEST LABORATORY

IREDED TRANSFORMER TEST REPORT R EXEETIT
Serial No : 2XTR 190801 PageNo : 26 / 56
Lightning impulse test
2UTAP 1 2UTAP 1
Voltage Current
CH1 : (Vokage) DMAer808.200 VA/ Level:80% Sampling:120.000 Ma/s Rangei180.0 Vs TrggeriLevel 10% (Master) 20,63 (Cument) BUNKE00.000 mORM Leve:80% Sampiingi120.000 Me/s Range100.0 Vpp TrggerSlave —
— 20— ] y \
I~
No. 23 = a0, No. 23
N // Hr'\‘;” -101.893 kV. \ :;‘::Jrllxax -101.002 A
“ / T1 11.345us | . A Ipk min: 11.043A__|
B // T2 44951 us \
-80 20 ..
e ~
N / - \/\
o B \/\\/_\
No. 23 LI full Upk: -101.893 kV T1: 1.345 us T2: 44.951 us No. 23 Lifull Ipk max: -101.002 A Ipk min: 11.043 A
2U TAP 1 2U TAP 1
Voltage Current
1 votage) - w: v;\.mo% T ware T v»:w Hn%: B:.., B cra (Gurent) Shunii800.000 mONM Level100% 19120000 Men vep
. r// ,u E’A‘ 20w, a0 @0 80w 100 v 120
o / No. 24 : : \ No.24
o LI full LI full
- Upk — [ :-170.077 kV o \ A Ipk max -169.949A
. T1 1.346us | o w \ Ipk min: 18959 A~ [
/I T. :45.389us .
— 100 Va e \ A
o B / o T\
e /| \J‘\
a0 NN
— 00 P 160 | s
e I i e 1

No. 24 LIfull Upk: -170.077 kV T1: 1.346 us T2: 45.389 us No. 24 LI full Ipk max: -169.949 A Ipk min: 18.959 A

2UTAP 1 2U TAP 1
Voltage Current
— ,c'.« (Vokage) DMderB88.200 VAV Level107% Sampingi120.000 Me/s Range:400.0 Vpp Trggerievel 10% (Masten 60 /GH3 £ (Current) Shunt:800.000 mORM Level107% Samping120.000 Ma/e Range:160.0 Vep Trigger:Slave ——
o i i e — |
o l \v/\—- . A a
hoe 20w

e ’ No. 25 ! No. 25

;‘ ! U tailchopped ———— LI tailchopped.
— a0 Upk max: -182.014 kV. Ipk max -88.659

I Upk min: 21.897 kV Ipk min: 48.317 A’
e T1___ :1.345us — o}
\ ! T2 = /
—— 100 Tc. : 4.507 us.
\\ [ — 4

— a2 ‘ ! \ /
— a0 — o
I W \ /

_'\ — 0
—am / ~
— 200 — -100

No. 25 LI tailchopped Upk max: -182.014 kV Upk min: 21.897 kV T1: 1.345 us

No. 25 LI tailchopped Ipk max: -88.659 A Ipk min: 48.317 A

Senior Tgst Technician

nitia

I.
l‘ate:glg@

TR- 0008
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—— = — — =
‘l .. .. TEST LABORATORY
" l' l. Date 09.12.2019
Serial No : 2XTR 190801 Page No 27 1 56
Lightning impulse test
2U TAP 1 2UTAP 1
Voltage Current
o 40K (VoRepe) OMERSG8200 VI LevmiOT Samping:1 20,000 Ml Ranow000 Vpp TiggerLevel 0% (Masien 50,5145+ (Gumart) Snk800.000 mOhm LaveT07% SampinE120.400 W Range:1800 Vpp Tiggerdieve
. [\ A . A
o |V No. 26 i No.26 o
L‘ [ U tailchopped Je——" Ui tailchopped.
— & Upk max: -181.864 kV. Ipk max -88.033
| \ ’ ¥1pk rrl'n:_212.314%2 uksV Ipk min: AS}G'OA
— - 1 oy
e “\\ ,I $§_.____E4.448 us. \
S /
— 160 o ~/
No. 26 LI tailchopped Upk max: -181.864 kV Upk min: 22.132kV T1:1.340us  No. 26 Ll tailchopped Ipk max: -88.033 A Ipk min: 48.160 A
2U TAP 1 2UTAP1
Voltage Current
i1 (Votage) Dhagar88.200 VY Laveitooss Vo Tsrsaar 1% g RIS B ek i) R haot
b B b e e . — oy
. // *’"‘ 200 40 eous 80us 100 us 1208
o / No. 27 . \ No. 27
S Ufall__| LI full
- Upk [ :-170.224 kV/ \ Ipk mac -170.046 A
- T :1.351us | = w \ T Ipk min: 18.666 A}
e ~ T2 :45379us
- — =
- A \
/ \"
. _ ~] \
- / o =N
N e D NI
ooy A \ T 1 \
No. 27 LIfull Upk: -170.224KV T1: 1.351 us T2: 45.379 us No. 27 LIfull Ipk max: -170.046 A Ipk min: 18.666 A
2UTAP 1 2U TAP 1
Voltage Current
¢ m ovprsenz s i sare " v s s S 9000 s . a2 e e o
L // I“ 200 a0 6o 0w 100 us 1200
o No. 28 e \ No. 28
— Ufun__| L full
- / Upk —160.891 KV o \ Ipk max -169.753 A
T 1.340us | o \’/\‘ \ Ipk min: 18.666 A’
I 7 T 145450 us L
- A .
/ — AN
— vt — A — A
/ — A
o NN
— e — — w0 T
— s | | } —son ‘
No. 28 LI full Upk: -169.891 KV T1: 1.340 us T2: 45.450 us No. 28 LIfull Ipk max: -169.753 A Ipk min: 18.666 A
Senior Pest Technician Manager, Testin ! initia mer or representative
ate
TR- 0008
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— 180
i

No. 30 LIfull Upk: -170.334 KV T1: 1.342 us T2: 45.503 us

2V TAP 1
Voltage

40 kS : (VoRage) Dider:866.200 VAV Level:107% Sampling:120.000 Ms/s Range:400.0 Vpp Trigger:Level 10% (Master)

[\ )
\ A
V4

— 20

No. 31
U tailchopped
Upk max -182.391 kV.

— -0

= Upk min: 19.997 kV

— 0 T1 :1.338us———————
T2 =
T 145281

— 100

[

|

[

| |
| [
\ |
\ |
\ ]

N/ —

— -180

No. 31 Ll tailchopped Upk max: -182.391 kV Upk min: 19.997 kV T1: 1.338 us

—— -1e0

>

TEST LABORATORY
AL b HD TRANSFORMER TEST REPORT
" .. l. Date 09.12.2019
Serial No : 2XTR 190801 PageNo : 28 / 56
Lightning impulse test
2V TAP 1 2V TAP 1
oiBoe . s aTTENE .
CH1 : (Vorage) D:u-;uamwv ::wos 7 Mers i Vep i (“;:: _ 20..| (Current) Shunt el PPling:120.¢ P
| 3 A 0w W 60 85 e 100 ue 120m
o / / \
//No.zg — 20 No. 29
. p US| o 7sokv \ Led ] corsia
/ T1 :1.328us | e A _lpk min: 11.043 A
// T2 145337 us \
i / L w/\
- o \/\\/\
- T‘.v\.// . | S’ e
No. 29 LIfull Upk: -101.750 kV T1: 1.328 us T2: 45.337 us No. 29 Lifull Ipk max: -99.731 A Ipk min: 11.043 A
2VTAP1 2V TAP 1
Voltage Current
o e g T s i i e o el Rt
B '// A\ b W ebu ®w 160 ua 120w
e T wel ol o 20
“ Upk [ :-170.334 kV/ \ Ipk max -167.701 A
s ¥1 “l‘sagéuls‘s[ — %0 V\‘ \ Ipk min: 19186 A———
- /// : ,: \VV’\
— - o \
_ / - ~A
;y\_/'/ V\\/ai\‘,m -

180 A;

No. 30 LIfull Ipk max: -167.701 A Ipk min: 19.155 A

2V TAP 1

60 SH3 : (Current) Shunt:600.000 mMOhm Level:107% Sampiing:120.

Current

500 Me/s Range:160.0 Vpp Trigger:Siave

No. 31

208

U tailchopped
Ipk max -87.

330.
Ipk min: 49.568 A¢
P

' \

d

N/

\/

No. 31

LI tailchopped Ipk max: -87.330 A Ipk min: 49.568 A

Manager, Testing labora

Senior Tegt Technician

gor,
1] 1 VeTUess

* Initial;,.
Date:@' 429

TR- 0008

ust@mer or representative
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TEST LABORATORY

“,,l‘ == == TRANSFORMER TEST REPORT T

Serial No : 2XTR 190801 PageNo : 29 / 56

Lightning impulse test

2VTAP 1 2VTAP 1

Voltage Current

13 : (Current) Shunt:800.000 mOhm Level:107% Samping:120.000 Ms/s Range:160.0 Vpp Trigger:Siave

40 KeH1 : (Vorage) DM VA Level:107% Ma/s Range:400.0 Vpp Triggerievel 10% (Master) 00 .G

- A . oo
WA . A

\Y ™ o
No. 32 No. 32
Ui tailchopped

U tailchopped RS- S I [—
Upk max -182.122 kV. Ipk max: -87.173
Upk min: 20.266 kV Ipk min: 48;;&

[
. |
—
" ¥§—;485 us— B \ /
J
I

—on

|

\ .

\ ; N/
e Vi . /

— 180

— 200 100

No. 32 LI tailchopped Upk max: -182.122 kV Upk min: 20.266 kV T1: 1.339 us No. 32 LI tailchopped Ipk max: -87.173 A Ipk min: 48.551 A

Voltage Current
GH1 : (VoRage) DMder886.200 VAV Lavel:100% Samping:120.000 Ma/s Range:320.0 Vpp TrggeriLevel 10% (Masten GH3 : (Gurrent) ShUNt800.000 mORm Level:100% - o vep
b b chue b 1o sow — 204
— 2 - 5
— 20
— w0
No. 33 o \ No.33
. ufan_ | {0 -0 Ll |
Upk | :-160.987 kV A Ipk max: -167.994 A
T1 :1.334us | = A Ipk min: 18373 A
— " T 145680 us \
- e0
. A \
/ e vv/\
o e — azo
== / N
. SN
—— 180 kV| — 180 v:txf W )
e I — e T T

No. 33 LI full Upk: -169.987 kV T1: 1.334 us T2: 45.680 us No. 33 Lifull Ipk max: -167.994 A Ipk min: 18.373 A
2VTAP 1 2V TAP 1
Voltage Current
1 Yk OMgArA88.200 IV Lyyak100% SAOMa120,000 Wit RgnGm3dE Vi Trgperiawr10% Gfastsd e om0 e e
N T i L R
— 0 _,/ Yﬂ\
o / No. 34 o \ Ho.ud
Ufull__ | o L full
T / Upk [ :-170.504 KV \ Ipk max: -167.799 A
T1 :1.338us e Ipk min: 18666 A—
I " T2 145472 us v\ \
/ — 20
. - \
/ B 2\
— v ) \
e / ‘ v\
—oef o SN -
_ !
No. 34 LIfull Upk: -170.504 kV T1: 1.338 us T2: 45.472 us No. 34 LIfull Ipk max: -167.799 A Ipk min: 18.666 A
!
: g
. . . . % e .
Senior Test Technician Manager, TestingAaboratory nessedstofner or representative
f

s 7 “vitial;
( ‘.vtetg"/&
> TR- 0008
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Serial No :

TRANSFORMER TEST REPORT
2XTR 190801

TEST LABORATORY
Date 09.12.2019
Page No 30 / 56

Lightning impulse test

2W TAP 1 2W TAP 1
Voltage Current
GH1 + (VoRage) DM(er806.200 VIV Lavel:80% Samping:120.000 Mara Range:180.0 Vpp Trggerevel 10% (Masten 4 GH3.: (Current) Shunti800.000 mOhm Level:60% Samping:120,000 Mare ven
e I J DO S ”
// *j\ 200 w0 6o s 100 us 12008
- ] \
i~ r
/ No. 35 — a0 No. 35-
LI full U full
—— 0 P Upk. :-101.925 kV. \ Ipk max -100.513 A
T 1.338us | o A Ipk min: 11.923 A
- T2 145041 us
— A \
e AN\
/
—- / N
\/\\/\
— 100 oo P ™™
No. 35 LIfull Upk: -101.925kV T1:1.338 us T2: 45.041 us No. 35 LIfull Ipk max: -100.513 A Ipk min: 11.923 A
2W TAP 1 2W TAP 1
Voltage Current
1 : (Vokage) DMAer868,200 VY Lavei-100% Samping:120.000 Mars ven T 110% (Masten 3 (Currant) BRUNIB00.000 mOhm Lavel:100% 16120000 Mars ver
s b ebue b sgoe o g~
| " 200 O eoue soue 100 120 .
— .20 / ’A\
T / No.36 . \ No.36
. LI full LI full
- Upk ~ | :-169.841kV \ Ipk max: -168.581 A
T1 11.337us | = A Ipk min: 18764 A~
— 0 . T 145601 us \
// — @0 \
B — 100 7™\
. S/ | W\
~ — = NS
. e N
! | NN
S aee fl e } T N
— -1s0xy ! — e

No. 36 Lifull Upk: -169.841 kV T1:1.337 us T2: 45.601 us

2W TAP 1

No. 36 LIfull Ipk max: -168.581 A Ipk min: 18.764 A

2W TAP 1

Current

Voltage
40 KCH1 : (Votage) DMder886.200 VAV Level:107% Sampingi120.000 Ma/a Range:400.0 Vpp Triggeri.evel 10% (Master GH3 : (Current) ShuNt500.000 mORM Lavel:107% Sampling:120.000 Me/a Range:160.0 Vpp Trigger:Siave
— od -
{\ thes 20w
h A o 20w
I \ A An
— 20 ] v vvv
e No. 37 No. 37
A l LI tailchopped U tailchopped
. Upk max -182.838kV_______ o Ipk max: -89.206 A’
‘ ‘ , Upk min: 21.665 kV Ipk min: 20249 A

— a0 T1___ :1.336us.

»\ ' T2 - i g
. Tc. :4.533 us.
A [

\ ' 0

ey I /
— 2160 e — 0 \
NV V
— 200 00 A

No. 37 Ll tailchopped Upk max: -182.838 kV Upk min: 21.665 kV T1: 1.336 us

No. 37 LI tailchopped Ipk max: -89.206 A Ipk min: 20.249 A

Senioy Test Technician

Manager, Testing laboratory

! initial,
v \\/\/ ! Date;/‘z@
([ ( ' B- 0nog:
———— -
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TEST LABORATORY
S O ST PORT Date 09.12.2019
Serial No : 2XTR 190801 PageNo : 31 / 56
. . .
Lightning impulse test
2W TAP 1 2W TAP 1
Voltage Current
40 KCH : (Vohage) DMder866.200 VY Leve107% 000 M vee T 110% (Masten ———— 30 GH3 : (Gurren) BhUNE500.000 mORM Level-107% Samping:120.000 Mars Rang ver
I i -l i —
I [\ A Man \ -
[V No. 28 B (i \ o35 N
o A ’ Bé“cm‘-’rﬁg 193 kV. — \ ufilm-%%e-?smq s
T | \ ’ _LrJE:E 'J:?,"zh :3%2 o \ bk iy 20718 A
— 80 S——— P L —
— 00 “ , L% {4501 u o \"\ /
. “ , o \ /
A | o /
B W - /
— 180 — %o V
No. 38 Ll tailchopped Upk max: -182.193 kV Upk min: 21.802 kV T1: 1.340 us No. 38 Ll tailchopped Ipk max: -88.737 A Ipk min: 20.718 A
2W TAP 1 2W TAP 1
Voltage Current
GH1: (Voltege) Dicer866.200 VIV Laveis1ons 000 Mare & Ve T 110% (Masten T; (Gurrant) SnuNB00.000 MONM Level:100% Sampling:120.000 Me/s Range:200.0 Vpp TriggerSiave
/__,// v\‘ P T S T T
o / No. 39 : - \ No. 39
— Lifull__| - Ul ]
<0 / Upk ~ [:-160832kv" \ Ipk men -168.776 A
T1 1.342us | =0 w \ Ipk min: 19.448 A’
0 - . 145700 us
e i o \
/ — 100 VV’\
N - o \
e / il N
= _ N
P 100 | N e
ey I Teoh ] i
No. 39 LIfull Upk: -169.832kV T1: 1.342 us T2: 45.700 us No. 39 LIfull Ipk max: -168.776 A Ipk min: 19.448 A
2W TAP 1 2W TAP 1
Voltage Current
1 (Vokage) DMder888.200 VAV Lavei:100% wore R Ve Triggerievel 10% (Masten Tg (Gurrant) Shunt50,000 mORm ‘Lm.wm Sarmping:120.000 Ma/a Range:200.0 Vpp TrggerSiave
. // 7#!\‘ 200 en 0w 80w 100 B0,
o No. 40 : \ No. 40
. Lifall__| L full
= Upk [ :-170.139kV \ Ipk manc -168.674 A
/ T :1.340us | = o w Ipk min: 18959 A~ |
— = T 145526 us . \
. d \
7 . o
N ~ \
— / | N
e J SN
o +l oo ’ TN
e i 1 I

— 180
i

No. 40 LIfull Upk: -170.139kV T1: 1.340 us T2: 45.526 us

No. 40 LIfull Ipk max: -168.874 A Ipk min: 18.959 A

l’ ntertek

/1@4?—-‘

Senior Jest Technic

ian

Manager, Testing laboratory

?ate.’? 20

TR- 0008
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Applied voltage test
Test Applied Test Test Test
*Um .
Phase under test voltage voltage duration | frequency result
[kV] [kV] [kV] [s] [Hz]

HV-windings to other windings and tank 145.0 95 95 60
LV-windings to other windings and tank 36.0 70 70 60 50 PASSED
TV-windings to other windings and tank - - - -

*Um :Highest voltage for equipment.

AC Test system Control and measuring unit Transformer under test
*® T
N L A
N\
R

|

! E hy

: )

Line terminal AC withstand test (LTAC)

. Test Measured Test Test Test
Tap Energized Earthed .
Phase under test .. - . voltage voltage duration frequency result
position No| terminals terminals
[kV] [kV] [s] [Hz]
1U 1 2U/2W 1V-1W 275 275 30 200 PASSED
1v 1 2V/2U 1U-1W 275 275 30 200 PASSED
1w 1 2W/2V 1U-1V 275 275 30 200 PASSED
Test transformer Measurement system Transformer under test

== T - E

L N

] 1

I = T
TMS -
100/1000 N te
rtek
0 RQW
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Induced voltage withstand test (IVW)

Induced voltage test with partial discharge measurement (IVPD)

[ Three phase test ]
Calibration The PD measurement channels were calibrated at 1000 pC .
Measurement [ Tap position No : 11 ] [Ur= 132.0 kV ]
. Test voltage Measured values
Time - - -
Line to earth Line to Line [pC]
[min] [kV] [kV] HI1 H2 H3

- 04xUrN3 = 305 04xUr= 528 17.12 13.84 13.64
1 12xUrAN3 = 915 12xUr = 1584 20.50 16.80 15.22
5 1.58xUr N3 = 1204 1.58xUr = 208.6 18.17 14.79 14.00
36 s 2xUrA3 = 1524 2xUr = 264.0 - - -

5 1.58xUr/N3 = 1204 1.58xUr = 208.6 17.94 15.03 13.40
10 E " 18.17 14.79 14.00
15 " " 17.36 13.25 13.03
20 " " 19.11 14.20 13.64
25 " " 18.76 14.20 13.64
30 " " 17.94 14.79 14.61
35 " " 18.52 14.43 14.86
40 " " 17.36 13.84 12.79
45 " " 18.17 14.20 13.64
50 " " 19.54 16.21 14.25
55 " " 18.17 15.03 1522
60 " " 17.59 13.25 13.03
1 12xUrAN3 = 915 12xUr = 1584 17.59 12.66 13.03
- 04xUrN3 = 305 04xUr= 528 17.12 13.01 13.40

Guaranteed values

250 pC at 1.58 x Ur /3

One hour

1.2x Ur/~3

Enhancement voltage

PD measurement voltage

0.4x Ur/V3

Test time
[

One hour
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Date
Page

Measurement of sound level

Measurement standard : IEC 60076-10

Measuring instrument

Make : Briiel & Kjaer / Denmark

Plan de mesure :

: Modular Precision Sound Analyser, Type 2260, Serial number : 2354754
; Calibrator : Type 4231, Serial number : 2035481

generator

: o
' 1)
: G é
1 :
' =
: & 30
: =
1
##
8 4
; Test transformer Test room Lr Testroom § !
Test conditions :
EXCItation VOILAZE ......ccccevveuiriiinieiniiiciriecsieteeste sttt es 15 kv
TESt fTEQUENICY ...vevveereriiieieiecieeeectctce ettt ettt e ae s e b e beeeeseereeanenneas 50 Hz
Tap POSIIEH TNG! 5525 2050 5.5 80505080 0 8508 5 S B0 BT B BN 0. e T BB B 9
Height of the transformer tank, h ...........cccooeveneninininireeceeee m
Height of microphone, h .................... : at 1/3 of tank height .............c..c.c..... 1.03 | m
: at2/3 of tank height .........cccoeuenenen. 205 | m
Length of prescribed contour, Im ....... : at ONAN cooling .....ccccveveeevueruenenee 320 | m
: at ONAN cooling ........cccevevereruenne 370 | m
Area of measurement surface, S ........ : at ONAN cooling ........cecevuevervenenne 1306 | m’
: at ONAN co0ling ......coceervervecrvennnens 188.0 | m’
10 18(S/S0) et : at ONAN cooling .....cccceevevveruevennenns 20.9
: at ONAN co0ling ......ccccreevresreeveennnn 22.7

system

-
7]
(]
-
g
=}
=}
)
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Measurement of sound level

A - weighted sound pressure levels of the background noise
Plan position At start of tests At end of tests Plan position Avant le test Avant le test
1 483 48.8 6 485 479
2 49.0 48.9 : 7
3 48.0 489 8
4 485 49.0 9
5 49.2 482 10
Arithmetic / energy average, L-EEA 48.6 48.6
Measurement distance, x = 1.0 m [ ONAN ] [ 1 fans in service ]
A - weighted sound pressure levels, LpAi
Plan Height [h] Plan Height [h] Plan Height [h] Plan Height [h]
position | [1/3] [2/31 | position | [1/3] [2/3] | position | [1/3] [2/3] | position | [1/3] [2/3]
1 68.4 68.2 13 69.0 68.7 25 71.8 713 37
2 68.5 67.6 14 70.2 70.4 26 715 717 38
3 68.6 67.2 15 715 71.6 27 70.6 712 39
4 68.2 67.3 16 72.8 72.9 28 70.6 70.2 40
5 67.2 66.6 17 73.9 74.2 29 69.3 69.0 41
6 69.2 66.9 18 72.8 73.1 30 68.7 68.2 42
7 70.1 67.7 19 72.0 72.4 31 43
8 69.0 67.4 20 70.6 70.7 32 44
9 68.9 69.8 21 70.4 70.5 33 45
10 67.7 67.9 22 703 70.6 34 46
11 68.2 66.8 23 70.7 71.0 35 47
12 68.5 68.0 24 71.2 715 36 48
Moyenne arithmétique, LpAO 703

LpAO - maximum LbgA (mustbe>3 dB(A) ....cccoevveieinnennee. dB(A)
Environmental correction (must be <7 dB), ..coceveveveeneevievenencenenn K dB
Corrected average A-weighted sound pressure level, ... Loa dB(A)
Guaranteed A-weighted sound pressure level, ........cccoeviviviennnnnnn, Loa dB(A)
Calculated average A-weighted sound power level, ..... ...cccceeuneen Lwa dB(A)
Guaranteed A-weighted sound power [eVel, ........ocooeeuveeveveusescacecee Lwa I:l dB(A)
| Y (c“ftﬁ‘ﬁﬂ
Senior Tght Technician Manager, Testing Laboratory ’ er or representative
(\/’/\'/ m itnessed
, Mmal g / &0
- TR- 0008
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Temperature rise test

Rated power at ONAN cooling : 16.000 MVA Total losses : 108.431 kW

No-load loss : 10.106 kW Rated current : 82332 A

Load loss at 75 °C ; 98.325 kW Tap position No H 21

Time Measured values Temperatures [ °C ] Aty

[hour] | kW kV A t-1 t-2 t-3 t-4 t ort. sg-1 | s¢-1 | sg-2 | s¢-2 ty [K]
10:30 165.74 14.869 116.68 23.90 24.03 23.99 24.05 23.99 2542 22.67 25.45 22.64 25.64 1.65
11:00 165.84 14.585 114.37 23.76 23.86 23.78 23.86 23.82 36.45 24.58 36.99 | 2490 | 30.01 6.20
11:30 165.95 14.004 109.62 23.52 23.66 23.58 23.62 23.60 47.94 34.92 48.21 3531 41.41 17.82
12:00 165.81 13.904 108.88 23.42 23.55 23.44 23.52 23.48 56.96 | 43.13 57.16 43.62 50.72 27.24
12:30 165.95 13.769 107.78 23.49 23.69 23.58 23.65 23.60 64.15 49.65 64.45 50.73 58.19 34.59
13:00 165.12 13.585 106.43 23.79 24.03 23.92 24.00 23.94 71.69 56.18 71.89 57.71 65.70 41.77
13:30 165.39 13.573 106.37 24.03 2427 24.19 24.27 24.19 75.93 60.40 75.99 61.89 70.15 45.96
14:00 165.26 13.462 105.47 24.34 24.68 24.50 24.64 24.54 80.42 64.69 80.68 65.73 74.49 49.95
14:30 165.86 13.435 105.13 24.61 25.02 24.84 24.92 24.85 83.86 67.64 84.20 68.59 78.14 53.29

Down to total losses
14:30 108.62 10.893 85.405 24.61 25.02 24.84 24.92 24.85 83.86 67.64 84.20 68.59 78.14 53.29
15:00 108.44 11.034 86.206 24.92 25.40 25.15 25.23 25.18 83.30 66.88 83.19 68.31 78.80 53.63
15:30 108.95 11.039 86.401 25.13 25.64 25.39 25.44 25.40 8191 65.87 82.07 67.58 77.31 5191
16:00 108.44 10.855 84.912 25.37 25.92 25.60 25.64 25.63 82.43 66.74 82.67 67.96 77.52 51.89
16:30 108.52 10.832 84.713 25.57 26.19 25.87 25.88 25.88 82.81 67.23 82.94 68.55 7797 52.09
17:00 108.74 11.059 86.442 25.82 26.40 26.11 26.05 26.10 83.16 67.30 83.32 68.66 78.21 52.12
17:30 108.93 10.965 85.672 25.99 26.60 26.25 26.22 26.27 83.58 67.99 83.71 68.97 78.73 52.47
18:00 108.62 10.914 85.342 26.16 | 26.74 26.42 26.40 26.43 84.07 68.44 84.23 69.39 79.12 52.69
18:30 108.51 10.977 85.899 26.33 26.84 26.59 | 26.50 26.57 84.52 68.86 84.65 69.94 79.40 52.84
19:00 108.55 10.978 85.689 26.47 26.91 26.73 26.60 26.68 84.49 68.69 84.62 69.59 79.64 52.96
19:30 108.60 10.934 85.712 26.54 26.95 26.80 26.67 26.74 84.38 68.35 84.51 69.73 79.50 52.76
Down to rated current

19:30 99.08 10.547 82.504 26.54 | 26.95 26.80 26.67 26.74 84.38 68.35 84.51 69.73 79.50 52.76
20:00 99.48 10.475 82.994 26.64 26.98 26.90 26.77 26.82 83.37 67.05 83.25 67.96 78.94 52.12
20:30 100.24 10.597 82.803 26.71 27.05 27.00 26.84 26.90 82.01 66.67 82.21 67.82 78.43 51.53

The HV and LV winding resistances were measured.

tzerland
......................................................................................... e el
Senior Tegt Technician Manager, Testing Laboratory , LIRe omer or representative
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Temperature rise test
Rated power at ONAF cooling : 21.000 MVA Total losses : 179.487 kW
No-load loss . 10.106 kW Rated current : 108.060 A
Load loss at 75 °C : 169.381 kW Tap position No : 21
Time Measured values Temperatures [ °C ] Aty
[ hour ] kW kV A t-1 t-2 t-3 t-4 t ort. sg-1 | s¢-1 | sg-2 | s¢-2 ty [K]
21:00 179.90 14.356 112.26 26.81 27.15 27.41 27.01 27.10 78.68 62.61 78.60 63.27 75.53 48.44
21:30 179.73 14.115 110.49 27.19 27.50 | 2745 27.50 27.41 79.06 59.29 79.47 50.63 74.98 47.57
22:00 179.87 14.076 110.32 27.81 28.11 2790 | 28.15 27.99 79.96 59.64 80.20 50.84 75.85 47.86
22:30 179.60 14.121 110.51 28.29 28.59 | 28.35 28.63 28.47 79.51 59.12 79.78 50.35 75.53 47.07
23:00 179.41 14.236 111.38 28.60 28.83 28.59 | 29.94 28.99 79.06 58.77 79.36 50.32 75.19 46.20
23:30 179.91 14.243 111.50 28.70 28.66 | 28.59 28.70 28.66 78.78 58.26 79.08 | 49.83 74.78 46.12
00:00 179.57 14.261 111.51 28.53 28.56 28.52 28.66 28.57 78.44 58.01 78.70 | 49.35 74.39 45.82
00:30 179.26 14.125 110.50 28.32 2849 | 2845 28.59 28.46 77.95 57.50 7822 | 49.07 73.94 45.48
Down to rated current
00:30 172.61 13.846 108.43 28.32 2849 | 2845 28.59 28.46 77.95 57.50 7822 | 49.07 73.94 45.48
01:00 172.51 13.814 108.19 28.19 28.49 28.38 28.59 28.41 77.53 57.32 77.80 | 48.73 73.59 45.18
01:30 170.93 13.859 108.45 28.12 28.53 28.35 28.63 28.41 76.87 56.81 71.17 48.48 73.00 44.59
The HV and LV winding resistances were measured.
{tl.t4 : Ambient temperature {sg-1...5g2 : Cooler inlet temperature  : ty  : Top oil temperature
{ tort. _:Average ambient temperature | s¢-1...s6-2 : Cooler outlet temperature { Aty _: Top oil temperaturerise

""""""""""""""""""""""""""""""""""""""""""""" i Resviatw
Senior Test Technician Manager, Testing Laboratory m ithe mgr or representative
7 o~ -
A e {nitial:
e \ /'/ . Date: f /—ZO
R L ___TR-0008
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Temperature rise test

Hot resistances
Cooling type : ONAN Cooling type : ONAF
Time Ri w-wv Time Ry 2u-2v | Time R{ w-1v g Time R av.av
[seconds] [mQ] [seconds] [mQ] [seconds] [mQ] [seconds] [mQ]
72 : 5924.6167 72 245.3747 90 5725.7102 90 236.5598
102 5917.6543 102 245.1512 120 5717.2349 120 236.2848
132 5910.4405 132 2449196 150 5708.2364 150 235.9943
162 5903.8812 162 244.7075 180 5700.3992 180 235.7386
192 5898.4963 192 244.5352 210 5694.5263 210 235.5479
222 5892.6858 222 2443525 240 5688.1094 240 235.3348
252 5886.7928 252 244.1616 270 5681.2667 270 235.1069
282 5880.7096 282 243.9623 300 5674.1998 300 234.8761
312 5874.7979 312 243.7591 330 5667.0994 330 234.6370
342 5867.8261 342 243.5180 360 5658.2821 360 234.3449
372 5861.4302 372 243.2951 390 5650.3632 390 234.0813
402 5855.3477 402 243.0907 420 5643.1392 420 233.8488
432 5849.7341 432 242.9082 450 5636.6143 450 233.6358
462 5844.5147 462 242.7357 480 5630.6236 480 233.4469
492 5839.5156 492 242.5838 510 5625.0652 510 233.2690
522 5834.8397 522 242.4293 540 5620.0144 540 233.1005
552 5830.3830 552 242.2806 570 5615.5608 570 232.9414
582 5826.2497 582 242.1437 600 5611.3430 600 232.7941
612 5822.0031 612 242.0015 630 5607.4780 630 232.6530
642 5818.2887 642 241.8625 660 5604.0125 660 232.5224
672 5814.7465 672 241.7388 690 5600.6964 690 232.4081
702 5811.5053 702 241.6166 720 5597.4534 720 232.3001
732 5808.1246 732 241.4870 750 5594.4906 750 232.1950
762 5805.0383 762 241.3698 780 5591.6064 780 232.0977
792 5801.7918 792 241.2519 810 5588.8988 810 231.9962
822 5798.5578 822 241.1343 840 5586.2906 840 231.8995
852 5795.3874 852 241.0282 870 5583.8848 870 231.8070
882 5792.6177 882 240.9188 900 5581.6847 900 231.7204
912 5789.9341 912 240.8163 930 5579.6801 930 231.6323
942 5787.3973 942 240.7121 960 5577.6834 960 231.5574
972 5784.9954 972 240.6128 990 5575.8091 990 231.4852
1002 5782.6958 1002 240.5032 1020 5574.0227 1020 231.4119
1032 5780.2795 1032 240.4047 1050 5572.2142 1050 231.3371
1062 5777.7089 1062 240.3108 1080 5570.4527 1080 231.2784
1092 5775.3001 1092 240.2200 1110 5568.8572 1110 231.2134
1122 5772.9617 1122 240.1252 1140 5567.3771 1140 231.1488
1152 5770.5367 1152 240.0412 1170 5565.8928 1170 231.0884
1182 5768.5022 1182 239.9515 1200 5564.3734 1200 231.0301
1212 5769.8311 1212 239.9584 1230 5568.7999 1230 231.1423
1242 5768.8031 1242 239.9013 1260 5569.2518 1260 231.1393
: Measuring instrument : TTS ; Type 2285C/0 YB ; Serial Number : 148 681 ; Tettex / Switzerland :
L He d@%}/
Senior lest Technician Manager, Testing Laboratory O VW ;@r or representative
/\/\/ ?(ZX/'Veit essed |
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Temperature rise test
Resistances-time curves

Cooling type : ONAN

R2 =5944.3 mQ

HV - winding
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R2 =246.01 mQ

LV - winding
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Temperature rise test
Resistances-time curves

Cooling type

: ONAF

R2 =5757.2 mQ

HV - winding

5800.0

5750.0

Resistance [ mQ ]
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R2=237.57TmQ

LV - winding
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236.0 .

Resistance [ mQ |
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Temperature rise test
Determination of oil temperature rise
Cooling type ONAN ONAF -
Top oil temperature at the total losses [°C] 79.5 73.9 - Correction Factor
Ambient temperature during test [°C] 26.7 28.5 ) for oil x=0.9
Average oil temperature rise at the total losses [K] 50.0 372 ) for windings y=1.6
Corrected average oil temperature rise [K] 50.0 372 - Hot-spot factors
Top oil temperature rise [K] 52.8 45.5 - for HV H=1.18
Corrected top oil temperature rise [K] 52.8 45.5 - for LV H=122
Determination of winding temperature rise
Reference cold resistances at 2370 °C Ri w-wv = 4846652 [mQ] ; R [ 20-2v 1= 201742 [mQ]
Cooling type ONAN ONAF -
Transformer windings HV LV HV LV HV LV
Winding resistances at switch off [mQ] 5944300 246.010 5944300 246.010 - -
Average oil temperature [°C] 74.7 74.7 64.8 64.8 - )
Winding temperatures at switch off [°C] 823 80.5 72.3 69.6 ) -
Difference between winding and average oil temperature [K] 7.6 5.8 7.5 4.8 - .
Difference between corrected winding and average oil temp. [K] 7.6 5.8 7.5 4.8 ) -
The average winding temperature rise [K] 57.6 55.8 44.7 420 - -
Hot spot temperature rise [K] 61.7 59.8 543 51.3 . -
Top oil temperature rise [K] 58.0
Guaranteed The average winding temperature rise [K] 63.0
Hot spot temperature rise [K] 76.0 .
- feYddeld
ior Tggt Technician Manager, Testing Laboratory Customer or representative Revl
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Frequency Response Analysis
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Frequency Response Analysis

End-to-end open winding
Phase : 1U -1N

[ Tap Position No : 1 ]
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Frequency Response Analysis

End-to-end open winding

Phase: 1V - IN

[ Tap PositionNo : 1 ]
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Frequency Response Analysis

End-to-end open winding
Phase : IW - IN

[ Tap Position No : 1 ]
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Frequency Response Analysis

End-to-end open winding
Phase : 1U - IN

[ Tap Position No : 11 ]
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Frequency Response Analysis

End-to-end open winding

Phase : 1V - IN

[ Tap Position No : 11 ]
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Frequency Response Analysis

End-to-end open winding
Phase : 1IW - IN

[ Tap Position No : 11 ]
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PageNo : 50 of 56

O : Output

R : Reference
M : Measurement

Frequency Response Analysis
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Frequency Response Analysis
End-to-end open winding
Phase : 2U - 2V
[ Tap Position No : 1 ]
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Frequency Response Analysis
End-to-end open winding
Phase : 2V - 2W
[ Tap Position No : 1 ]
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Frequency Response Analysis
End-to-end open winding
Phase : 2W - 2U
[ Tap Position No : 1 ]
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Test of on-load tap changer

Make . ABB

Type . UCGRN 380/300/C
Serial number + 1ZSC 8730295
Year of manufacture : 2019

Test standard : IEC 60076

Operation tests :

1 . With the transformer un-energized, 8 complete cycles of operation ( a cycle of operation goes from one
end of the tapping range to the other, and back again).

> . With the transformer un-energized, and with the auxiliary voltage reduced to 85 % of its rated value,
one complete cycle of operation.

3 . With transformer energized at rated voltage and frequency at no-load, one complete cycle of operation.

With one winding short- circuited, and as far as practicable, rated current in the tapped winding, 10 tap
change operations across the range of 2 steps on each side from where a coarse or reversing change
over selector operates, or otherwise from the middle tapping.

These tests were performed without failure.

| e
L] Beniér .
Senior Test Technician Manager, Testing Laborato , E/ w&%ssééﬁt er or representative
initial, 92 i
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Analysis of dissolved gasses in transformer oil

Gases Unit 1 2 3
Methane CH4 ppm 0 0 0
Hydrogen H2 ppm 0 0 0
Carbon dioxide Cco2 ppm 185 164 245
Ethylene C2H4 ppm 0 0 0
Ethane C2H6 ppm 0 0 0
Acetylene C2H2 ppm 0 0 0
Oxygen 02 ppm 1739 1327 2100
Nitrogen N2 ppm 3288 2659 3971
Carbon monoxide Cco ppm 14.0 10.0 28.0
) ppm 5226 4160 6344
Total dissolved gas
% 0.52 0.42 0.63
) ppm 14.00 10.00 28.00
Total combustible gas
% 0.27 0.24 0.44

Note:  The oil samples were taken from the transformer as below.

1. Before tests
2. After tests
3. After temperature rise tests

ntecsek
l O BLITPeq
Che%ﬁngineer Senior Tgst Technician Manager, Testing Laboratory | m% f e??gl?rr.epr?sentative
% : ;)atezg‘f'ﬂ)
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Oil tests :

No The oil sample was taken from the transformer as below.
1 The oil sample was taken from the transformer before tests.
2 The oil sample was taken from the transformer after tests.
3 The oil sample was taken from the transformer after temperature rise tests.
4 -
Tests Unit Standard Limits Sample festresul
[IEC 60296] 1 2 1 2
Dissipation factor at 100 °C % D 924 0.5 0.11 0.09 OK OK
Interfacial tension at 25 °C Dyn/cm D971 40 472 472 " "
Water content ppm D 1533 10 7.0 7.0 " "
Dielectric strength at 2.5 mm kV D 1816 70 81.0 81.0 " "
Tests Unit Standard Limits Sample Test result
[IEC 60296] 3 4 3 4
Dissipation factor at 100 °C % D 924 0.5 0.10 - OK -
Interfacial tension at 25 °C Dyn/cm D971 40 46.0 - " -
Water content ppm D 1533 10 4.0 - " -
Dielectric strength at 2.5 mm kv D 1816 70 85.0 - " -

| Date:
\__ 1A 0008
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OIL LEAK TEST (PRESSURE TEST)
Completely assembled transformer unit with its compartments has been subjected to a pressure of twice of the normal
liquid pressure for 24 hours. No oil leakage observed.

Hydrostatic Pressure : 0,37 kPa
Test Pressure : 0,75 kPa
Duration : 24 hrs

DIELECTRIC TEST on AUXILIARY WIRING

The wiring for auxiliary power, and control circuitry were subjected to a 1 min AC separate source test of 2 kV to earth.
The test was passed that no voltage collapsed or other sign of breakdown occured.

OPERATION TEST of AUXILIARY DEVICES

Operation tests of all devices have been performed and accepted.

CHECK of DIMENSIONS
The dimensions of the Main Body, Cooling System, Cable Boxes and Oil Conservator have been checked according to the
approved drawings and found acceptable.

VERIFICATION of CURRENT TRANSFORMERS
The ratios, polarities and the resistances of the current transformers have been checked according to the approved drawings
and found acceptable.

PAINT THICKNESS MEASUREMENTS

The paint thickness values below are randomly taken from tank, radiators, conservator and attachments & found acceptable.

1 2131456 71 8 9 |10 |11 (12 {13 |14 |15 |16 |17 |18 )19 | 20
3501298 132113101292 2933063021329 3502921289 3351319 283)334|340| 342284291

Quality Assurance Specialist r or representative

Manufacturing|Tester

\nitiaf:wﬂ/,?j)
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Transformer S/N 2XTR190801 — PEI CALCULATION BASED ON COMMISSION REGULATION (EU)
No 548/2014 MODIFIED ON 15T OCTOBER 2019

Taking into account that the rating of the transformer is 21 MVA, and the measured No load
Losses and Load Losses of the transformer have been:

No load losses (kW) 10,106 kW
Load losses (kW) 127,978 KW

The calculated PEI of this transformer according to the formula in ANNEX Il of such normative
is:

PEI = 99,6575 %,

Which is bigger than the minimum PEI corresponding to the power of the transformer (21 MVA)
in TIER1 stage, which is 99,6426 %.



