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SERIAL NUMBER
ITEM
PROJECT
CUSTOMER
ORDER
FINAL CUSTOMER

1LIT755483-01
/

Project P1497- Glassenbury Road
ABB Ltd (United Kingdom)
TS01-4500783290 of 20/12/2016
G2 Energy Ltd (United Kingdom)

RATED POWER
COOLING
RATED VOLTAGE H.V.

40000 kVA
ONAN
132000 V +9 -9 x 1.670 %

RATED VOLTAGE L.V. 33000 V
RATED CURRENT H.V. ref. to [ 132000 V] 175.0 A
RATED CURRENT L.V. ref. to [ 33000 V] 699.8 A
CONNECTION SYMBOL YNd11
FREQUENCY 50 Hz
REFERENCE STANDARDS IEC 60076
DURATION OF THE TEST START: 22/06/2017
END: 23/06/2017
TEST RESULT SUCCESSFULLY CHECKED
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ABE OBJECT: TRANSFORMER | Monselice: 22-23/06/17
ABB S.p.A. SERIAL N°: 1LIT755483-01 |page _ ¢ /_<¢D
Power Grids Division
TESTS INDEX
Test report Page 1
@ Tests index Page 2
II]' Summary data Page 3
Measurement of voltage ratio and check of phase displacement Page 4
Full Wave Lightning impulse test (LI H.V. Page 5-11
Full Wave Lightning impulse test (LI) L.V. Page 12-18
Applied voltage withstand test (AV) Page 19
Line Terminal AC withstand Test (LTAC) Page 20
Induced voltage test with PD measurement (IVPD) Page 21
E Measurement of no-load loss and current Page 22-23
Measurement of winding resistance Page 24
Measurement of short-circuit impedance and load loss Page 25
@ Insulation test and functional verification of the auxiliary circuit Page 26
Painting check Page 26
E Visual and dimensional check Page 26
Measurement of the insulation resistance of windings/core Page 26
[)(:I Tests on on-load tap changer Page 26
Leak testing with pressure Page 26
E Measurement of dissipation factor and capacitances of the insulation system Page 27
Measurement of zero-sequence impedance Page 28
Instruments used for test Page 29
ATTACHED

E Insulating oil Page 1-1
E Dissolved gas analysis in dielectric liquid Page 1-2
@ FRA test Page 1+9
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OBJECT: TRANSFORMER

Monselice: 22-23/06/17

ABB SpA. SERIAL N°: 1LIT755483-01 page _ > /_L)
Power Grids Division
SUMMARY DATA
P.E.Il KP.E.lLx Sn
(%) (MVA)
REQUIREMENT 99.684
MEASUREMENT 99.725
REQUIREMENT TOLERANCE % MEASUREMENT
penalties rejection :
No-load loss at 0.9 x R.V. (W) 11310
No-load loss at Rated Voltage (W) 14500 / +15 15619
No-load loss at 1.1 x R.V. W) 28423
No-load current at 0.9 x R.V. (%) 0.042
No-load current at Rated Voltage (%) 0.091
No-load current at 1.1 x R.V. (%) 0.651
referred at ratio
S+
Load Loss (W) 132000/33000 V 185000 / 15 194103
POS. 10
eI o +
Short - circuit impedance (%) 40000 - KVA—|— 15.00 / 7.5 1549 |
referred at ratio
Load Loss (W) 151840/33000 V 193267
- . POS. 1
Short - circuit impedance (%) %0000 A 16.72
referred at ratio
W
Load Loss (W) 112160/33000 V 206161
POS. 18
U o
Short - circuit impedance (%) 40000 KVA 14.50
Total Losses (W) referr. at ratio 132000/33000 V 199500 / +10 209722
ABB TEST PASSED Inspector
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OBJECT: TRANSFORMER

Monselice: 22-23/06/17
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ABB S.p.A. SERIAL N°: 1LIT755483-01 page 4/
Power Grids Division
MEASUREMENT OF VOLTAGE RATIO
tap changer High Low rated U | deta | 1V | deta | 1w delta |
posiion | Voltage | Voltage ratio | % | v | % | 2w % |
19 112160 = 33000 3.399 3.3988 0.00 3.3987 ~0.00 3.3987 | 0.00 '
18 114365 | 33000 3.466 3.4651 -0.01 3.4850 -0.02 3.4650 -0.02 |
17 116569 33000 3.532 3.5315 -0.03 3.5313 -0.03 3.5313 -0.03 |
- 16 118774 33000 | 3.599 3.5978 -0.04 3.5976 -0.04 3.5976 -0.04 |
15 120978 33000 | 3.666 3.6641 ~ -0.05 3.6639 -0.06 3.6640 -0.05 |
14 | 123182 33000 3.733 3.7304 -0.086 3.7302 -0.07 3.7303 -0.07
13 | 125387 33000 3.800 | 3.7968 -0.07 | 37966 -0.08 3.7966 -0.08
| 12 |_ 127591 33000 3.866 3.8630 -0.09 | 3.8829 -0.08 3.8629 -0.09 |
[ 11 129796 33000 3.833 3.9294 -0.10 | 3.9282 -0.10 3.9292 -0.10 :
10 132000 33000 4.000 4.0001 0.00 | 4.0000 0.00 4.0000 0.00 |
9 134204 | 33000 | 4.0687 40664 | 001 | 40663 | -001 | 4.0663 0.01 |
[ 8 136409 | 33000 | 4.134 41327 | -0.02 41326 002 | 4.1327 0.02 |
7 138613 33000 | 4.200 41991 | -0.03 4.1989 -0.04 4,1990 003 |
| 6 | 140818 @ 33000 | 4.267 | 4.2654 -0.04 42652 | -005 | 42654 -0.04
5| 14302233000 4334 | 43319  -0.05 43316 | -0.06 4.3317 | 005 |
[ 4 145226 | 33000 4.401 4.3981 -0.06 43979 | -007 43979 | -007
3 147431 33000 4.468 44644 | -0.07 44643 | 007 4.4644 -0.07
2 149635 | 33000 4534 | 4.5307 -0.08 | 45306 | -0.08 4.5307 -0.08
| 1 151840 | 33000 4601 | 4.5975 -0.08 4.5971 -0.09 4.5972 -0.09
| [
[ B | |
[ i o
- . B |
| |
| max |EC tolerance = +0.5 % - (onprincipal tap) |l
! 4.75000 -
i
¢ 4,50000-
I
! 4.25000
| 4.00000
i
! 3.75000
3.50000 """
L |
! 3,25000"l T T T T — - T —— .
' 19 18 17 "~ 36 15 14 . 13 42°- 11 19 ' 9 8. 7 6 5. 4 3. 2 1

CHECK OF PHASE DISPLACEMENT:

Connection symbol

YNd11 : VERIFIED
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Monselice: 22-23/06/17

ABB S.p.A. SERIAL N°: 1LIT755483-01 page __ > |/
Power Grids Division
FULL WAVE LIGHTNING IMPULSE TEST (LI)
TEST WINDING:  H.V, TESTVOLTAGE: 550 kV
TERMINAL | Ty ‘ | '
| UNDER TEST 1w | v 1w ‘ IN 2u v | 2w |
P | |
' Conn. t
1U N o | | omayy | et e e
= _ |
| " Conn.t |
LA | N | oy | Copecet oyt o
| B
| | | |
Conn. t
‘ 1 W Cogr::f'tne: to Cugl:::;e: to % | G’EEE :tgy Cogr:zﬁt:: to Cor(a3 r;zﬁt:: to Cone?-zitne: to |
i I .
_ Toll. IEC | o
_ e MEASURED WAVE SHAPE: Front__ 095 US| -1.2 52 30% ——»A—TAP————i
POLARITY : NEGATIVE Tail 434 us 50ps+20% | Chang.
Reverse polarity 128 % <50% Pos. |
Oscill. | Testing voltage | terminal note ‘
N Vo % | |
1 275.0 50 1U reduced full wave 19 _‘
2 " " " reduced full wave 1
3 - 550.0 100 " full wave !
_ 4 , " " " full wave | |
| 5 | " " " full wave ' :
' 6 2750 | 50 | 1V | reduced full wave |10
: 7 550.0 100 " full wave '
‘ 8 " " " ~full wave
_ 9 " 1 full wave |
' 10 275.0 50 | 1w | reduced full wave H 1
L 550.0 = 100 "] full wave ' ]
‘_ 12 I " full wave | .l
13 | " full wave |
- _Impuise E_ener_ato:_ . ~1_Valtage Duder ~ S Circuit parameters ‘
| ——= :»—7—4_—: . | |
| Iy ‘ | I | | ‘
| ’L Re || rl Rd1 | | Test | Rs = 308 h ‘
' ‘| “ || ch L [ | oni ’ | S= onm
: co P 0 - | | ] Ject | ‘ Rp = 638 ohm
=" U Teel | | | cp= 420 pF
| ‘ | I S | e | | Rd1 = 300 ohm ‘
| , I ‘ ‘ 1 #j“”"‘ L ‘ Rd2 = Signal
. | - shunt=_ 0.5  ohm |
L= _ _ _ ] - — |
ABB | TEST PASSED | Inspector
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ABB S.p.A.

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

Monselice: 22-23/06/17

page c /&5

Power Grids Division

FULL WAVE LIGHTNING IMPULSE (LI) TEST TEST WINDING: 1U

CH: 1 VOLTAGE N1 CH: 2 CURRENT N° 1

CHI WO TAGE] Diabart 278 WA Lt 818 Simusleg 30 000 Mas Sangy 400 8 Vo TrggneLewsl 0% Sasian 0 CH2 : (CURRENT) Shunt:500.000 mOhm Level51% Ms/s 0 Vpp Trig
— 0 e e rie — r—-
—_— 250
1601 ki e — e —r
| — 200 A —
— SOR—— tlr.!a ] 2@3- [ — TS Vuiu_us o Tl = - T
~ ! - No. 1 e No. 1
| Lifull i 100us 20008 300 us LI full,,. AN us
- a Upk | :-281746kV __ _ | | Ipk max: -118.717 A
- = | ) T1 1 948.424 ns Ipk min: 19.067 A
| . ‘ T2 : 43.397 us : =
— atik - — Beta' 1 -0.18 %—
I Tolerance passed — 4 ——— - — e
] —-I' e 4 W
7y — 00 —_—
: | B
200 & ; — 150 A
/
— :'.'\"k\!—i‘— - —'2001\]
| 250 A — |
| | — A T e

VOLTAGE N°® 2 CH: 2 CURRENT N°®2

Crdl AWOUTAGUL Dhiedur 1 273 AUV Leawt 315 Serwieg 130 000 Mas Rerge 4000 Vap Trgger Lo 3% (Meslan CH2: {CURRENT) Shunt:500.000 mOhm Leval51% Sampling:120.000 Msfs Ranga:320.0 Vpp TriggerSlave
R i i_ sl | o — 0 A CLRREND) Sy o5 1% Sam >

| —— 250 Ar —
R -~ @ @

I ———— 200 A - o —_

==/ - s == 60 us = 8Os oo o =

_ No. 2 s No. 2

| Lifull 10us 201 0us LIfull, Sous
o | Upk 1-276697 kV ___ ., | R Ipk max: -119.404 A

“‘: ”_1;;,,;,' :323;__833 ns ’ [ | Ipk mlin: 21724 A

1 e c43. us » »
- | e R B VA : i

| | /’__/ Tolerance passed — Ay —_— e

: |! - — - —_— .qu: - |

| ..

- '2°°"‘ﬁ' e __' — 1504
250 ‘l =5 i — — -200 —

i" | — 250
~— 300 T . — ]

‘ — s - - -
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i OBJECT: TRANSFORMER Monselice: 22-23/06/17

(“J

ABB S.p.A. SERIAL N°: 1LIT755483-01 page ¢ |/
Power Grids Division

FULL WAVE LIGHTNING IMPULSE (LI) TEST TEST WINDING: iy,

CH: 1 VOLTAGE N°® 3 CH: 2 CURRENT N° 3

CH1 ! (VOLTAGE) Dividor1.278 kVAV Levgk101% Sampling:120.000 Ms/s Ranga:B00.0 Vpp TiiggerLovel 30% (Masier) CH2 : (CURRENT) Shunt:500.000 mOhm Level101% i E .0 Vpp Trig
— 300xv t - — —— 60D Af e -
| |
! | | — 500 _—
-— 200KV — e — - —
—— 4004 — —
— eoiy 200s 4D @us Bus 100 us
| =——= 300 —— — —
No. 3 . | No. 3
| LIfall = 10 201 30us LI full,,. sDus
! Upk :-549.146 KV __ - . | Ipk max: -235.057 A
Y T10577:935.741 ns | Ipk min: 40.010 A
| . T2 143,492 us LA Pl I | B
— R S 4 R 1 YV Chacowee | |
| ™ Tolerance passed — 1o V T e
I il | 1T v
| = ]
| — | — m0a e
N I ol B |
I T — — ——
| o !
— B0k i _i — —— —_ -an,\|
i | S —
— 600 kv — — | |
| | | — & i . |

CH: 1 VOLTAGE N° 4 CH: 2 CURRENT N° 4

CH1 : (VCLTAGE) Dividari1.27B kV/V Level:101% Samplng:120.000 Ms/s Ranga:800.0 Vpp Triggar:Lovel 30% (Masier) 600 CH2 : (CURRENT) Shun:500.000 mChm Level:101% i 20,000 Ms#s. Nge .0 Vop
—— 300 RV T - ¥ T T
| |
— 50 S
e 200 kW ’T
— 400 L
s | Wus Tns SOus uluus 100 us 200 |
— I_ No. 4 2008 | No. 4
| [RR{U] o e s LI fully,. e
R _Upk 1 -548.017 kV 2ol | Ipk max: -227.243 A
| | T1.- [~ :934.703 ns Ipk min: 40.322 A

T2 1 43.503 us

1

. n

—. — Beta'— 0.96 %— | _

T‘ /,/ Tolerance passed — ik | VAT . o

[T S— | ~———
// — 2004l . I —

—— 500 k\ P —————— — — 00
iV |
— 500
—= GO0 kV— S —_— — ’ |
— 600A — e ——— H S
\ T

CH: 1 VOLTAGE N°® 5 CH: 2 CURRENT N° 5

Coll (WL TAGE] Daita | 376 bW Level:101% Sampling:t 20.00D Msfs Renge:800.0 Vpp TriggerLeval 30% {Master) 500 M2 : (CURRENT) Shunt:500.000 mChm Leval:101% Samping:120.000 Ms/s Ranga:G40.0 Vpp Trgger:Slave
— M0 W —— — - 1
|
| —— 50D A -
= IO0A—
—— 400
e i i 6Ous T aIOus T o | | N 1
L No. 5 e | No. 5
LI full B s 30us LI full,,.. s
. -m..{__ = == = Upk | :-548916kv __ o0 Ipk max: -226.930 A
ry T1.7 7 :934.191 ns Ipk min: 40.322 A
j oo T2 1 43.509 us i P -
s — : — = Beta"—: 0.01 %— l HﬂﬂWW\MM _
i | o Tolerance passed — oo A | i ——
J il ial— e
\nl\hll —r 1 e —— .- —_— — e
— | — -zmn’l I
| o
— ‘DC-H] ;h 1 —_— GDDA]
|
— mun\g%ﬁ»— _ I [ __400,\]
- | — 5004
— 00D kY —— 4 |
|

ABB Inspector
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ABB S.p.A.
Power Grids Division

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

Monselice: 22-23/06/17

page 8 [/ (D

FULL WAVE LIGHTNING IMPULSE (LI) TEST

CH: 1 VOLTAGE

N° 6 CH: 2

TEST WINDING:

4\

CURRENT N° 6

CHI1 (VOLTAGE) Divider:1.278 kV/V Leve:51% Sampling:120,000 Ms/s Range:400.0 Vpp Triggar:Leval 30% (Master) . CH2 : (CURRENT) Shunt:500.000 mOhm Level:51% i 20.000 Msls Vpp
— 150k < — pu— — z R
| —
— 100 kW
bt ZDDAl
T ke 20 us Vs o 80us 100 15
| - 150
- ~_ No.6 — 1 No. 6
! Lt full e D LI full,,. 5ous
o | Upk . -277.228 kV sonl _lpk max: -84.552 A
A T1 ] :913.679ns Ipk min: 11.565 A
T2 1 47.826 us i A - " ==
o cae— N A .
| Tolerance passed — 504l A ! : —
— 150k i =— L — - |
] — 100 - -
— -ZDDRT rem— .:4' m—r — 150 A=
| ] |
—_ zsowl. —— ——— 200 I —
l | — |
— 300KV T I
| — 3004

ABB

S

Inspector




ABB S.p.A.
Power Grids Division

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

N

page 2 [

Monselice; 22-23/06/17

£

(\m
\

FULL WAVE LIGHTNING IMPULSE (LI) TEST

C

300

H: 1 VOLTAGE

N®7

CH1 (VOLTAGE) Divider:1.278 k\/V Levet:10t% Sampling:120,000 Mss Rangu:800.0 Vpp TiggorLovel 30% (Masler)
= —_— — B —

Y———

-_— zunk-.’-- —t ——
—— 10D kV— us s gl]xs == g?‘u, T00 us
| |
I - - ! No. 7
| LI fult
Y - . Upk | @ -549,023 kV
[ T1 | - 916.757 ns
T2 :47.816 us
B T -="——Beta't—: -0.05 %—
ST | W— Ty Tolerance passed
— ao0k¥ —— i =
|' —
——— 400 k\r- = I;-_ - , =
—— 500Ky — - ——
[
— 600 ———— -

C

H: 1 VOLTAGE

N° 8

CHI {(VOLTAGE) Dividaii1.278 kVIV Level101% Samphng:120.000 Msfs Rango:800.0 Vpp Tiiggeriavel 0% (Masiar)
YRRyt —— —

TEST WINDING:

CH: 2

— &0

GHZ : {CURRENT) Shunt:500.000 mOhm Lovet101%
0 A —_—

W

CURRENT

N® 7

.0 Vop Tii

500 A

400

— 300 A~
m— 200A

— 1004

o

30us

No. 7 o
LI full,, o o=
Ipk max: -170.354 A

ipk min: 40.947 A

A
E

il

CH: 2

CURRENT

N°® 8

20,000 Ms/s Range:

o CH2 :{CURRENT) Shunt:500,000 tnOhm Leve!:101%

.0 Vpn T

—— 200 K\ E—
|
|
— 100KV 0us ADus 60us a‘uu. 100 us
| —No. 8
| Ll full
— oo S — L Upk : -549,034 kV
: 1 TT1 .- 917.617ns
L . T27 7 :47.832us
R i == Beta'r—: 0.01 %—
)i L Tolerance passed
—— 300k ‘___"' = —!
— wuk\!‘ —- e =
[ —~1
—_ amk\:] = =
I |
= 600 kV- i

C

00

— 200kV— T — — - —
! T
| | |

1 D —= 0w T e0us T 100 us

— No. 9.
Ll full .
—— aork ! Upk | :-548.995kV __
T1 | 914.124 ns
T2 147,879 us
e = = Beta'r—: -0.08 %—
. o / Tolerance passed
—— 300K — == == =
~—— <00 S — —_—
J/‘ ~|
— 500 kYT fJ" A — —
Lo
|
—— -FO0 KV e = | —

H: 1 VOLTAGE

CH1 : {(VOLTAGE) ﬂividnr.l_.lﬂl kVAV Level:101% Sampling:120.000 Ms/s Range:R00.0 Vpp Trigger:Leval 30% (Master)
kv —_— = ¢
¢ T

N°9

—— 500 - - | —
= 400 Al S —
— 300 —
No. 8
e S 5 T LI fully . e
[ | Ipk max: -170.667 A
| | Ipk min: 44.698 A
i A 1, = -
— -100 A ! e —
—_— -200A| -
—_— JUOA‘l l_._ —
—_— 40 I | — —
— 500 A e
o __ | N
|

CH: 2

CURRENT

N° 9

MOEHZ:(CURRENT) Shun:500.000 mOhm Lavel:101% Sampling:120.000 Ms/s Range:640.0 Vpp Trigger:Slave

500 A;

No. 9

LI full,,. e
___lpkmax: -169.104 A

Ipk min: 50.637 A

200 A

— 3004

— 4004

— 500A

— 5004

ABB

Inspector




ABB

ABB S.p.A.
Power Grids Division

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

Monselice; 22-23/06/17

page 1S 4 LD

FULL WAVE LIGHTNING IMPULSE (LI) TEST

TEST WINDING:

v

CH: 1 VOLTAGE N°10 CH: 2 CURRENT N°10
CH1 (VOLTAGE) Divicler:1.278 kVA/ Leval:51% Sampling:120.000 Msks Range:400.0 Vpp TriggarLovel 20% (Mastar) 300 f\:HZ:(CURRENT} SPEHI:S_IDD.DOO mOhm Lavel:51% Si ling:120.000 Ms/s Vpp Tri
— —— 4 —_ - T f t ———=
| — 250 A S |
— IDDk\i — —r e —— E— T
I | — 200 .
— s 20us 0w B0 us s[ms 0w o . | I
b No. 10 S ) ~ No.10
| L full 100 e U e Lifulll ] e
B Upk | :-278.815kv __ [ il Ipk max: -105.495 A
M T T1T [ :900.782ns [ [ Ipk min: 15.841 A
T2~ 49,965 us i
— 00 = ~—Beta'r—: 0.54 %— M NRAAI
I e Tolerance passed — 50A —
—— 150 = == = : = = | |
- — -100 Il | T
— 200 u\; I == —_— —— 80 r | . }» - . -
—
— 20— — —_— ., — -zouA}-
- — 250 - —
— 300 kY m— p— — |
|

Inspector
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ABB S.p.A.
Power Grids Division

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

page

M1 1 2

Monselice: 22-23/06/17

At

FULL WAVE LIGHTNING IMPULSE (LI) TEST

CH: 1

VOLTAGE

N°11

GH1 : (VOLTAGE) Divider 278 kV/Y Level101% Sampling:120.000 Ms/s Range:800.0 Vpp Trggerievel 30% (Master)

- Z00K— S = =
| |
e = Wus 40us 60w — alam 100us
|
— ! —No. 1. —
Lt full
—— 100 K ——— Upk 1 -553.046 kV
o T1 : 905.383 ns
T2 : 50.034 us
— 2001 = —Beta'T—: 0.45 %—
p = Tolerance passed
—— 300 — — - —
o
_,—/
— 40D T
,/’r
— 500 kW _— e —
L |
—— 600 kv ———— _ i

TEST WINDING:

CH: 2

~—— 50

o CH2: {CURRENT) 5/uni:500.000 mOhm Level:101%

CURRENT

N°11

20,000 Ms/s

o vpp Tk

—— sooa

QO A ———

— 200

— 2004

— 100

Na. 11

Ly

LI fully sous
Ipk max: -209.426 A
Ipk min: 27.819 A

|

—— -100A

—— 200 A

"""-"-—-—'———"—'—'—"__"'—'-—‘.._,i_._.—._

- -300A

—— 400A

—— -500A

—— 500

CH: 1

VOLTAGE

N®12

CiH1 : (VOLTAGE) Diider:1 27R kVA/ Level.101% Sampling:120.000 Ms/s Ranye:800.0 Vpp Trigger-Level 30% (Masior)

— ]BDkT—— —

— 100 I 20us 40 us 60 us BOus 100 us
' No. 12
| LI fult

R | Upk | :-548.524 kV

1 ' T T1 | :907.782ns

1 | T2 :50.073 us

— : ——~—Beta'T—: 0.47 %—

Tolerance passed

CH: 1

VOLTAGE

N°13

CH1 * (VOLTAGE) Oivider1 278 kVA/ Loval:101% Sampling:!20.000 Ms/s Renjie:800.0 Vipp TriggerLevel 30% (Mastor)
0%y - —

I
200 kv—

— {
| | |
R == T ®w 0= 0w alaus 100 1
| No. 13
| Li full
) Upk |  :-550.381 kV
—“'J“"‘E T1 I 1 905.272 ns
| T2-~ {50.034 us
—_ -zook\f- » ~~="Beta' 1 0.68 %—
i Tolerance passed
& = | P
— 00 — —
] |
—— 00 kvl =
/|
—— 500 il : —_— - —
_— Jiﬂok\ll

CH: 2

CURRENT

00 CHZ : {CURRENT) Shunt00,000 mOhm Level101%, ovap
— 500
— 400
— 3004~ T R —
=5 | | No. 12
1 | .
10us 2008 30 LI full, . anus
100 Ipk max: -205.675 A
| Ipk min: 26.882 A
3 VVV\')’W . —
—— -100 A
—==== -200
— 300
— 400 A _ e —_— -
—— 500 A — — —.

— so04

CH: 2

CURRENT

CH2 : (CURRENT) Shunl:500.000 mOhm Lovak:101% i Vpp
—snoAi—-—— — ——
|
—— so0A-— ;
—— 400 ———
—— 300
R No. 13
10us 2018 30us LI full;,. A us
i | Ipk max: -204.737 A
[ Ipk min: 28.132 A
J A |
e -~
— -100 S—
— 200 | ——
— 300 | - —
— 400 |
— 500 | —
— 500 R e —
!

ABB

e

Inspector




ABBD

ABB SpA.

Power Grids Division

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

page

Monselice: 22-23/06/17

19

FULL WAVE LIGHTNING IMPULSE TEST (LI)

TEST WINDING: L.V. TEST VOLTAGE: 170 kv
TERMINAL | . ‘
F UNDER TEST 2U 2V 2w 1U 1V . _1W 1N
[ Connected to the Connected to the o | - T
ather phase not other phase not Connected to c ted t c ted t c ted t
2u :\ i e e Gomd | Growd | Gromd | Gromnd
g g ‘
through shunt through shunt
Connected to the ~ Co;necud to the -
other phase not ofher phase not
v EEE N EEE Vo o | oo | ot
through shunt through shunt
Connected to the | Connected fo the | - |
other phase nol other phase nof
W e S | e | |
| through shunt ) mroug_h _shun!
) | Toll. IEC |
MEASURED WAVE SHAPE :  Front 1.07  us 12p5230%  TAP
POLARITY: NEGATIVE Tail 449 us 50ps+20% | Chang.
) __ Reverse polarity 7.0 % <50% Pos.
Oscill. Testing voltage terminal note '
N°® kV | % | |
1 | 85.0 50 | 2u reduced full wave .
. 2 | " ! reduced full wave
3 | 170.0 100 " full wave ____I -
4 | " " " full wave
5 " " full wave -
6 85.0 50 2V reduced full wave |
7 170.0 100 ! full wave | B
8 " " " ~ fullwave |
9 " | " " full wave B
10 85.0 50 @ 2w reduced full wave
(N | 170.0 100 " full wave j— N
| 12 | " 1" | " full wave
13 | " " | " full wave R
Iulse gemerator rm— o | Circuit parameters
[t T Yeltage oivider | pf = | r————=— 1
| [ Ll ks | | [
? Tt T | | :
' re om0 | |Ran | | TEST |
N c Rop | = [, L Rdt e | gBJECT | Rs = 59  ohm
| = L [ Dm0 [ ! | Rp= 34 ohm
: [ b ‘ |L‘ L | | I"shunt | | Cp= 420 pF
| L & o BT === Rd1= 300 ohm
= Tl S ] Rd2=  Signal ‘
______ ~shunt= 0.1 ohm ,
Ls= 04 mH ‘
Rd = 125 ochm
ABB [ TEST PASSED | Inspector
v




ABB

ABB S.p.A.
Power Grids Division

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

page

—
e

~—
[

Monselice: 22-23/06/17

L

FULL WAVE LIGHTNING IMPULSE (LI) TEST

CH: 1

VOLTAGE

N°®1 CH: 2

TEST WINDING: 7

CURRENT

N° 1

— 80kgh1 (VOLTAGE) DiMder:286,800 VAV Lave!:53% Sampling:30.000 Ms/)s Ranys:640,0 Vpp TriggarLevel 0% (Maslor) — 5°°CH2:(CURRENT) Shunt:100.000 mOhm Leve:53% Msis Vpp
— ank — — 4004/ -
20k | ! | - — 3WVOA——— — S
100 us ZOID\A J’JIUIS 40]Dus 500 us
1
. e SRR SR |
! e No 177" & No. 1
| Lifull | | Li ful
| Upk l :-87.345kV  — 100 Ipk max; -258.364 A
20 e~ i T1 : 1.065 us~ | | Ipk min: 51.526 A
T2 1 44,887 us =
- , | B Beta' 12.60% _
~—»—7‘ Tolerance passed \ |
i e 100 us 200 us_ 300 us 400 us 500 s
B et —————————— - ] |
— fQ kw-v/ e I o |
— 300A = |
—— 100 ky— — S | |
i | — 400 A
| | | | |
— 120k + T

CH: 1

GOKEW 1 : (VOLTAGE) Divider:286.800 VIV Lavel53% Ssmpling:120,000 Ms/s REnge:540.0 Vpp Trigger:Lavel 30% (Masier)

VOLTAGE

N° 2 CH: 2

CURRENT

N°® 2

GH2 : (CURRENT) Shuni:100.000 mChm Level:53% Sampling:120.000 Ms/s Range:100.0 Vpp TriggerSiave

— 400 A%—

No. 2 o
LI full

Ipk max: -181.197 A
Ipk min: 57.143 A
I

| B - |i]ls . 20us — 40us E;Dus
: | | i _

1

— w0
|
i | — 300
— 20¥ — i
! 20us 40us 80 us 80 us 100us
— I NO. 2'_ — 200 A|
| | LI full
F Upk 1 -87.196 KV — 100s——
oy S — . T1=y""":1.041 us-
' T2 : 45.058 Us M.
o Beta' :2.50%
-0 p—
" Tolerance passed
’ |
— &0
I i — 2004
= |
_— -ackv‘:%l_._—_-ﬂ-'— —
I —— -30DA
!
——— -100 kV — —_—
i == 40D A
— 120 kV W — e — .

ABB

-

Inspector
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ABI; OBJECT: TRANSFORMER Monselice: 22-23/06/17

O

ABB S.p.A. SERIAL N°: 1LIT755483-01 page_ 14 1 L5
Power Grids Division

FULL WAVE LIGHTNING IMPULSE (LI) TEST TEST WINDING: AN,

CH: 1 VOLTAGE N°3 CH: 2 CURRENT N°® 3

CH1 : (VOLTAGE) Diider:286.800 VAV Levsl:102% Sampling:120.000 Ms/s Range:1.26 kVpp TriggerLovel 30% (Masier) CH2 : (CURRENT) Shuni:100.000 mOhm Lavel:102% Sampling:120.000 Msis Rlngu:Zm.D.Vpp Trgger:Slave
— 0 ! =!! =
——— BDkV T — e ——— e == 800.0 A -~ R
~—— BOkV= e e ——r —
| —— B0DO A . —
—— 40 kY + — e
W0us AW us BOus BOus 100 us
— 20kV T T 400.0A— — (-~
I I — No. 3 : No. 3
| LI full Li full
o Upk :-169.091 kY ~— 0004 Ipk max: -346.764 A
— owy T1— == 1.044 us- |III Ipk min: 105.495 A
— ow | =t T2 1 45,287 us As |
; P v
I | o Beta| :2.70% _ WW \’\/w.
W= i - i Tolerance passed
- M. (myie—— — -200.0 . ——
— 'm"\ﬂ__ ] — | D 0= ~ wus S0us
— z0wv — . = =1
|l _,,/ — 4000 | S S
—— 4OV - —— 1 — -
1 - | |
— Boky | — —
i | —— G0D.O s, -
— -180 k\ll- —— —— = § i |
— 200KV — 000 |
— 220 kV i ‘

CH: 1 VOLTAGE N° 4 CH: 2 CURRENT N° 4

C.HI {VOLTAGE) Dwitlai:286.800 V/V Luval.102% Sampling: 120.000 Msfs Range:1.26 k\Vpp TriggerLevel 30% (Masier) 17 EURRENT) Shae 100 050 mtien Luw gy T OO0 Mavn Finmge 200 0 M Togges S
— g0k |
—— BOkV —_—
— 60kV |
— w0 | — — A0 0
20us 40 us 60 us D em 100 un | |
— 2WRY—— | -y — - S N i | o o
= - ' I No. 4 “ - No. 4
; Hie Lifull | | LI full
— 20k Upk I -169.582 kV 20004 -—— —_ Ipk max ~349.695 A
— <ot —- T1—|—= 1,046 us- | Ipk min: 101.099 A
— GOk 3 T2 45325 us A | |
e , . == Bota| - 288%
= | = Tolerance passed t |

— 100 ——— —

— az0my—— —=- | ————
b |l°k\£| - — sl =

T |
—_— \EDk\li‘ = o | |

| — 000 ! . i -
— umx\lr e - — —
—-zook\lt “_ o — — N30 A | —
_— ZZﬂll T _— ‘

|

CH: 1 VOLTAGE N°5 CH: 2 CURRENT N° 5

CH1t : (VO.TAGE) Divider.286.800 V/V Leve102% Sampling:120.000 Ms/s Range:1 26 kVpp TriggerLeval 30% {Masler) CH2 : {CURRENT)} Shunt:100.000 mOhm Levek102% Sampimg:120.000 Ms/s Range:200.0 Vpp TiggerSlave
— 100k - |
— 80 kVI' .. —— BDO.OA
! I |
P oy BT e N S— -
Ous 60 us 80us 100 s T
No. 5 e No. 5
LI full L{ fuil
Upk | :-169.577 kV — 004 — “lpk max -350.183 A
——f————T1=—== 1.046 us-

| | Ipk min: 100.611 A

LT T 145,312 us .ﬂwﬂuﬂvnu.v '
Beta' 1295%

. _/ |7 Tolerance passed !J \"\-N_* = |
—— 100k = = ooon 100 - zrus — a0us Sous
— -120kV" — - v
| ——————— ——-400.0 A |
s | | | i

" i — 6000 A | -

—~Iﬂ0k\tl—- R — — = ¥ SN S |
_ "~'°°“‘f _‘l I —-aua.u:!\ — — !

| | | | |

ABB Inspector




ABB

ABB S.p.A.
Power Grids Division

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

page

1

Monselice: 22-23/06/17

(Wt

;LD

FULL WAVE LIGHTNING IMPULSE (LI) TEST

TEST WINDING:

v

CH: 1 VOLTAGE N° 6 CH: 2 CURRENT N° 6
G0 kg T (VOLTAGE) Daidor:286,800 VV Levei53% Sampling:1 20,000 Ms/s Ranga:640.0 Vpp TriggerLevel 30% (Masler] CH2: (CURRENT) Shum:II(X).GDD mOhm Leval53% Msis 0 Vpp |
—— kv — ! w400 A l I
. —— 300A
e 20 40us 60us E|0ns 100 us
No.6_ — No. 6
Li full LI fuli
Upk 1 -BB.796 KV~ 100 Ipk max; -179.731 A
— 20KV ——— —T17= == 1.047 us~ | Ipk min: 51.526 A
[ T2 :44.758 us _
! —_— Beta' 1215 % __
O e— — Tolerance passed V\va_—"'-r\
\ —_ A I:hs o 205 a0 us SO0us
— -GDkV-I— -
- — -200A _
=
= kvl-‘n — 300 -
—— 100 Ve - S — 0 ‘ ‘|
|

Inspector




ABB OBJECT: TRANSFORMER Monselice: 22-23/06/17

4

ABB S.p.A. SERIAL N°: 1LIT755483-01 page 46 4
Power Grids Division

()
\u

FULL WAVE LIGHTNING IMPULSE (LI) TEST TEST WINDING: 2y

CH: 1 VOLTAGE N° 7 CH: 2 CURRENT N°7

CIH| 1 (VOLTAGE} DM!‘E!‘.L:BE.MU v L;vnl:|02% Sampling:120.000 Ms/s Range:1.26 kVpp Trigger:Lovel 30% (Mastar) CH2 :{CURRENT) Shuni:100.000 mOhm Lovek102% Ms/s 0 Vpp Tri
— 100KV i - - - |
_— 5""\’:‘4'— S D — " — — — B00OA L S —
— o | - —
! | | — 600.0A— ek
W ]
| Wus 40us 60us BOus 100 s
e ' i —— 400.0 A
1 -No.7 _——= ’ No. 7
— o : _ Liful | LI fuli
R Upk 1-168.210 kV — 0 T Ipk max: -348.230 A
— =i 1 o T1= T 1.048 us- Ipk min: 92.308 A
N, | B A ¢ :44732 us A
) \ v
| - Beta 12.63 % i |
— aokvl—— = e —_ .
i = Tolerance passed |
— 00KV = S . —200.0 A —
| - 1Dus 20us ___!,‘_________‘_m_us___—_iﬂ *
—_— AWk — L -
| e —— 4DD.OA—
m— 140 k\‘/l ——— ——
—— 1eokv s
o —-600.0
— 180 kY — -.I e
— 200V T I — —— 8000 —
— 220KV —_
| |

CH: 1 VOLTAGE N° 8 CH: 2 CURRENT N° 8

CHI1 - [VOLTAGE} Dividhar:286.800 VAV Lowal:102% Samnphng:120.000 Ms/s Range:1.26 kVpp TriggorLevs! 30% (Maslar} CH2 : (CURRENT) Shunt:100.000 mDhm Lavel:102% ling:1 [ Vpp
IDle\‘I — — — |
— nuw‘ S == L. —— 8000 A !
1
— GO kv e — |
‘ | — BGDDO A
—— A0 kV— T — T - |
| Wus 4D 60 Ls sous 100 us |
— R |
— 4000 A — - T -
. No. 8 No. 8
| LI full LI full
— 20w} — 1l
| Upk :-168.885 kV —— 20004 Ipk max: -345.289 A
— kv —_— ~T4=7—"": 1.051 us- Ipk min: 92.308 A
TP A P, ) | _448220s T
I = Beta| :248% v
oLy = i Tolerance passed
- | - - — 2000
|
—_ A‘ZUkV‘ —
] - — 4000 —
—— ok —_— | —
~
 sow = S _—
1 Dkv_k | —.600.0 A~
— B — e —
—— 200KV | - e — -B000A———— T+ —
— 220kV | — - ! — ]

CH: 1 VOLTAGE N°9 CH: 2 CURRENT N° 9

CH1 1 (VOLTAGE) Divider:286.00 VAV Level:102% §.mphg:|zo.momy- Range:1.28 kVpp Triggar:Leve! 30% (Mastor) CH2 : (CURRENT) Shunt:100.000 mOhm Lavel:102% Sampling:120.000 Ms/s Range:200.0 Vpp Trgger:Stave
— 100wy — -
— 8D - - l — —— HODOA —t —
' [
] [
O k! - + - —
! | — G00.0A -
—— W———— -1 —_— — -
20us 40 us BUus 80 us 100 us |
- 20kV- —— — e aEmm—
— 400D At T ——
I L No. 9 No. 9
o N i . Lifult | Lt full
- | Upk :-169.198 KV —— 20004 - T Ipk max: -347.253 A
— okt g T1— = 1.049 us~ Ipk min: 90.842 A
ol _ - T2 : 44.783 us
| e | Beta'| :2.56% '
Y = Tolerance passed
— .uck\l,ll = = T———— P
— -120 i e — = |
o — 4000 A — -
— A0 “
o= o
i ‘ | —-G00.0 S———
. |l'(0k\i —t T
200Ky T T —— -800.0 A - _
| |

ABB Inspector
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ABB OBJECT: TRANSFORMER Monselice: 22-23/06/17

ABB S.p.A. SERIAL N°: 1LIT755483-01 page 1F 1 L5
Power Grids Division

FULL WAVE LIGHTNING IMPULSE (LI) TEST TEST WINDING: 2.0/

CH: 1 VOLTAGE N°10 CH: 2 CURRENT N®10

W*&;‘m {VOLTAGE) Divider:286.800 VIV Level53% Sampling:1 20,000 Ms#s Range:640.0 Vpp TriggerLevel 30% Maslar) CH2 : (CURRENT) Shunt:100.000 mObm LavolS3% Sampling:120.000 Msés Range:100.0 Vpp Trgger:Slave

? | | s
——— 40 kV—— - ——— I . S—— — 400-'\||— —_ -
| | ! |

1 300 —pr—

— 20 - |
| Wus Wus 60 us BDus 100 us ‘ |
— 200 - . _—
= | No. 10 | No. 10

| LI full | LI fuil

Upk _1-B7.039 kv — 10 Ipk max: -182.662 A

— = —— T 17 1,041 us ' ‘ i Ipk min: 58.364 A
i V4 1 44,693 us s | -
S e Beta'| :2.67 % _ |
T - Tolerance passed |
’/ —— 300 —
-~ 10us 201 S0 40us SOus
— 0k H LS s I | N

e — 200
= kv"’f T -—— .200 Al ! — | —
— 100 kY - s _ 400“[ | |

i ‘ -
ABB Inspector




ABB

ABB S.p.A.
Power Grids Division

OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

Monselice: 22-23/06/17

page f’.\ /2/5

FULL WAVE LIGHTNING IMPULSE (LI) TEST

CH: 1 VOLTAGE

€IN : (VOLTAGE) Divider:286.800 Vv Level:102% Sempling:120.000 Ms/s Range:1.26 kVpp Tiiggarlevel 30% (Master)

N°11 CH: 2

TEST WINDING:

-

AV,

CURRENT N°11

CH2 : (CURRENT) Shuni;100,000 mOhin Leveki02% Sampling:120,000 Msfs Range:200.0 Vpp Triggoer:Slave

100 kV — !
— 80kV- -—— §00.0 i
— B0kV- | |
— 40 kV | —— 6000
2Iﬂus 40us 60 us BO s 100 us |
— 20kV T |
= = | No. 11 B No. 11
[ i L fall LI full
T i | Upk | _:-169.301 kv —— 0004 — ipk max: -350.183 A
- 40"‘/} — T =T1= 71— 1.049 us- ‘ Ipk min: 105.983 A
; S S T T2 : 44766 us fl oo
— BONV — 1 " - -+ — 4 1"
I — Beta' 1247 % Wlkf |
e e —— Tolerance passed W""‘""‘“’“—*\
—— 100Ky - + ——-2000A -
| // 105 20us 40 us S0us
— 120 %V —
|£ 4:/ —— 4000 A |
— 140 p - |
— IBOHVLP% | —— I— |
= o A————— _— -
— 180KV~ — - F—— | S
! | |
— 200 | T ——-800.0A ——— — —
= T
| |
CH: 1 VOLTAGE N°12 CH: 2 CURRENT N°12
CIHl AVOLTAGE; Divider;286.800 V/V Level:102% Sampling:120,000 Me’s Range:1.26 kVpp Triggorteval 30% (Master} CHT | (CUNFENTE Shwini 1 D0000 i Lisss! 102% 0 Vvpp
— 10 . |
T ! ! — o —_—
- | —
- w0 | | — Booba —
| 20us W0 60 us B0us 100 \m | | ‘
— 20k ot =
' No. 12 - No. 12
o LI full L full
ok Upk'[_:-169.379 kv — =t Ipk max: -352.137 A
T AokV —T1=- 17— 1.049 us- Ipk min: 102.564 A
S o I 2T TZ_’_: 44.743 us W
| = | Beta' 12,51 % |
e = =" Tolerance passed— .
— "’“‘_’1 — T oo 0w 2008 4gus Sous
— mn..f_ —2 =L —
— g i = — dpan
| P [ | |
— RO kY —_— e ———
1 | — ol y T
—— -1RD KV _ RS - e —— e —
] | | | |
1 [ [ = "“‘“| ‘

CH: 1 VOLTAGE

N°13

CH: 2

CURRENT

N°13

CH1 : (VOLTAGE) Divider:286 800 V/V Level102% Samplng=120 000 Msis Rulngeﬂ 26 kVpp Trigger:Lavol 30% (Masiar} CH2 : (CURRENT) Shuni:100.000 mChm Level102% 20.000 Ms/s 0 Vpp I
— OO ke T | | |

— aow . N 1 — B00A——— T — i I
— &0 | |
— @ ] | — 6000 - I i

| 20us w0 50 us 0w 1004 | | |
- J — 4000 -
— : | No. 13
o . o | _ LI full

: -169.404 kv —— 2000 ipk max: -352.137 A

— oKy ——— = 1.047 us- | Ipk min: 101.587 A
— ] N 44.744 us iﬁvﬁuﬂ”nv-v |

T e _Beta| :277% N
R e e Tolerance passed T
— 00 K s — 2000 A~ !

/J— 10us 20us edll 40 us S0us
— 120 %V| |
| -l —-400.0. -

— D Ve — = —— —

.ll [ | ‘
—— 160 kViT — | — -600.0 N
= -1BD ‘[
— 200KV —— I —
— 220k T

|
ABB Inspector




ABB

OBJECT: TRANSFORMER Monselice: 22-23/06/17

ABB S.pA. SERIAL N°: 1LIT755483-01 page 4> J 1
Power Grids Division

APPLIED VOLTAGE TEST (AV)
(Test frequency 50 Hz - testtime 60 sec.)

HV WINDING ENERGIZED TEST VOLTAGE : 95 kV

RATIO OF HIGH VOLTAGE DIVIDER:  2452.0 rms

LV WINDING ENERGIZED TEST VOLTAGE : 70 kV

RATIO OF HIGH VOLTAGE DIVIDER: 24520 rms

ABB TEST PASSED Inspector

('\\s_




ABB

OBJECT: TRANSFORMER Monselice; 22-23/06/17

ABB S.p.A. SERIAL N°: 1LIT755483-01
Power Grids Division

page T 1 13

LINE TERMINAL AC WITHSTAND TEST (LTAC)
(test frequency 200 Hz - test time 30 sec.)

200 Hz

T e ‘
| —> /3 U
1wT v NTY PN ‘.m ] J'aw Tav +au
il |
I i M‘Ul‘ ?‘Hw
I \ i
L L U ||| |
L | | |
— = |
T .T |
- 1\/|. 1\/T_4¥1,UT7 IN S EQIHEU’*””

IN ninl
i

il el
— -
1w 1+ IU‘. TlN 'am"/'_"la\/__'fau
100 i

Tap Changer Position : 10 ( 132000V ) - K = (132000/1,732/33000) = 2,3094

Um= 145 kV
Up= 230 kv
U1=2/3 x Up = 2/3 x 230 = 153.3 kV

U2 = U1/K = 153.3/2.3094 = 66.395 kV

ABB | TESTPASSED | Inspector
Y.




ADD
FRIPED OBJECT: TRANSFORMER Monselice: 22-23/06/17
ABB SpA. SERIAL N°: 1LIT755483-01 page L1 1 L9
Power Grids Division

Induced Voltage test with partial discharge measurement (IVPD)
test frequency 200 Hz

T
N
H ‘ || ‘
|8 L _[I |
“ICM
G005 000 1 o
1/
.'if J'If.
ra
T/ T/ U
A —

H.V. Tap Changer Position: 10 (132000 V) - K= 132000/33000 = 4.0000

Ur = 132 kv
TIME VOLTAGE VOLTAGE | PHASE | PHASE | PHASE | REQUIREMENT
H.V. L.V. 1U 1V 1W
(min.) (kV) (kV) (pC) (pC) (eC) (pC)
0 0 0.0 0.000 <10 <12 <10 < 50
1 0.4 x Ur 52.8 13.200 <15 <15 <15
1 12xUr | 158.4 39.600 <20 <20 <20
5 158 x Ur| _ 208.6 52.140 <20 <20 <20
0.5 2x Ur 264.0 66.000 / / /
0 1,58 x Ur| _ 208.6 52.140 <20 <20 <20 <250
5 1,58 xUr| _ 208.6 52.140 <20 <20 <20 < 250
10 1,58 x Ur| _ 208.6 52.140 <20 <20 <20 <250
15 1,58 x Ur| _ 208.6 52.140 <20 <20 <20, <250
= 20 1,58 x Ur| _ 208.6 52.140 <20 <20 <20 < 250
5 25 1,58 x Ur| _ 208.6 52.140 <20 <20 <20 < 250
Py 30 1,58 x Ur| _ 208.6 52140 <20 <20 <20 <250
c 35 1,58 x Ur| _ 208.6 52.140 <20 <20 <20 < 250
o 40 1,58 xUr| _ 208.6 52.140 <20 <20 <20 < 250
45 1,58 x Ur| _ 208.6 52.140 <20 <20 <20 <250
50 1,58 x Ur| 2086 52.140 <20 <20 <20 <250
55 1,58 x Ur| _ 208.6 52.140 <20 <20 <20 < 250
60 158 x Ur| _ 208.6 52.140 <20 <20 <20 < 250
1 12xUr| 1584 39.600 <20 <20 <20 <100
1 0.4 x Ur 52.8 13.200 <15 <15 <15

Test rime (30 sec.)

/

Enhancement volrage

(2xUr) One hour PD measurement volrage

‘—| One hour {1.38 Ur)
(1.2 x Ur) I ‘__
|
l Ur = Rated voltage
|
(0.4x Ur) ’
ABB | TESTPASSED | Inspector

(-)‘s.




A DD
FAIDED OBJECT: TRANSFORMER Monselice: 22-23/06/17
ABB Sp.A. SERIAL N°; 1LIT755483-01 page 2T [ 2
Power Grids Division
NO-LOAD LOSS AND CURRENT MEASUREMENT
Winding energized:  33.000 kV Frequency : 50 Hz
RMS VOLTAGE MEAN VALUE VOLTAGE
V12 V23 V31 V12 V23 V31
- (kV) (kV) (kV) (kV) (kV) (kV)
110 % x Un| 35520 | 35.615 35.423 35.061 35.336 | 35.048
105 % x Un[ 34.920 | 35.002 34.840 34.618 34.856 | 34.596
Un 33.011 33.063 32.968 32.922 33.044 | 32.891
95%xUn| 31.380 | 31.418 31.355 31.345 31.419 | 31.318
90 %xUn| 29.886 | 29.914 29.872 29.871 29.921 | 29.850
CURRENT LOSSES
11 12 13 W1 W2 W3
(A) (A) (A (kW) (kW) (kW)
2.910 2.620 2.461 10.601 1.849 9.714
1.970 1.723 1.609 9.326 2.361 8.535
0.747 0.607 0.573 6.778 3.001 5.780
0.452 0.336 0.337 5659 2.887 4614
0.340 0.229 0.255 4.924 2.660 3.911
RMS MEAN VALUE CURRENT MEASURED CORRECTED
VOLTAGE VOLTAGE LOSS LOSS
(kV) (kV) (A) (kW) (kW)
35.519 35.148 2.664 22.164 21.930
34.921 34.690 1.767 20.222 20.088
33.014 32.952 0.642 15.559 15.530
31.384 31.361 0.375 13.160 13.150
29.891 29.881 0.275 11.495 11.491
DATA FROM

CURVE OF NO-LOAD TEST:

ref: 40000 (kVA) 0.9 x Rated Voltage Rated Voltage 1,1 x Rated Voitage
Loss (kW) 11.310 15.619 28.423
L.V. Current (A) 0.293 0.639 4.555
H.V. Current (A) 0.073 0.160 1.139
Percentage of R.C. (%) 0.042 0.091 0.651

inspector




ABB

OBJECT: TRANSFORMER

Monselice: 22-23/06/17

ABB S.p.A. SERIAL N°: 1LIT755483-01 page {3 4 LD
Power Grids Division
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OBJECT: TRANSFORMER

SERIAL N°: 1LIT755483-01

Monselice: 22-23/06/17

page ~”-{'~ / &3

RESISTANCE MEASUREMENT BETWEEN TWO PHASES

Temp.= 288 °C Windings: Cu Ktref. at 750 °C = 1.17513
Tap Terminals | Meas. | Average R Tap Terminals | Meas. | Average R
Changer R R 75.0 °C | Changer R R 75.0°C
Position Q) Q) (Q) Position (D) () ()
1U-1V | 1.4723 1U-1V | 2.1584
19 1V-1W | 1.4659 | 1.4669 | 1.7238 2 1V-1W | 2.1597 | 2.1590 | 2.5371
1W - 1U | 1.4624 1W-1U | 2.1588
1U-1V | 1.5150 1U -1V [ 2.2057
18 1V-1W | 1.5130 | 1.5130 | 1.7779 1 1V-1W | 2.2071 | 2.2063 | 2.5927
1W-1U | 1.5109 1W-1U | 2.2061
1U-1V | 1.5649
17 1V-1W | 1.5600 | 1.5617 | 1.8352
1W-1U | 1.5602
1U-1V | 1.6116
16 1V-1W [ 1.6069 | 1.6087 | 1.8904
1W-1U | 1.6076
1 1U-1v | 1.6602 -
15 1V-1W | 1.6548 | 1.6569 | 1.9471
1W-1U | 1.6558
1U-1V | 1.7061
14 1V-1W | 1.7019 | 1.7037 | 2.0021
1W-1U | 1.7031
1U-1V | 1.7541
13 1V-1W | 1.7475 | 1.7498 | 2.0583
1W-1U | 1.7479
1U-1V | 1.8030
12 1V-1W | 1.7942 | 1.7978 | 2.1127
1W-1U | 1.7963
1U-1V | 1.8474
11 1V-1W | 1.8426 | 1.8447 | 2.1678
1W-1U | 1.8442
1U-1V | 1.7704
10 1V-1W | 1.7743 | 1.7723 | 2.0827
W-1W | 1.7722
1U-1V | 1.8247
9 1V-1W | 1.8250 | 1.8249 | 2.1445
1W-1U | 1.8249
1U-1V | 1.8718
8 1V-1W [ 1.8735 | 1.8728 | 2.2008
1W-1U | 1.8732
1U-1V | 1.9210
7 1V-1W [ 1.9212 | 1.9211 | 2.2576
1W-1U | 1.9212
1U-1V | 1.9679
6 1V-1W [ 1.9688 | 1.9685 | 2.3132
1W-1U | 1.9688
1U-1V | 2.0157
5 1V-1W | 2.0162 | 2.0160 | 2.3691
1W-1U | 2.0162
1U-1V | 2.0629
4 1V-1W [ 2.0638 | 2.0634 | 2.4247
1W-1U | 2.0634
1U-1V | 2.1107 2U -2V | 0.090537
3 1V-1W | 21116 | 21111 | 2.4808 | 33000V | 2V-2W | 0.090688 | 0.090622 | 0.106493
1W-1U | 2.1109 2W - 2U | 0.090641
ABB Inspector
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RESISTANCE MEASUREMENT BETWEEN TWO PHASES

Temp.= 288 °C Windings H.V.: Cu Ktref.at 750 °C = 117513
Windings L.V.: Cu Kt ref. at 750 °C = 117513
Sn HV Terminals Measure Average Average RP at | RIP at In
R Rat28.8°C Rat75.0°C 28.8 °C | 75.0 °C
(KVA) V) (Q) [£9)] (©) (W) (W) (A)
40000 Pos. 10 -1V 1.7704 81373 95624 175.0
1V-1W 1.7743 1.7723 2.0827
132000 1Ww-1U 1.7722
40000 Pos. 1 1WU-1Vv 2.2057 76557 89965 1521
WV-1W 2.2071 2.2063 2.5927
151840 1W-1U 2.2061
40000 Pos. 19 -1V 1.4723 93283 | 109620 205.9
1V -1W 1.4659 1.4669 1.7238
112180 TW-1U 1.4624
Sn Lv. Terminals Measure Average Average RI? at | R at In
R Rat28.8°C Rat75.0°C 28.8 °C | 75.0 °C
(kVA) V) () () (Q) (W) w) A)
40000 2U0-2v 0.090537 66573 78232 699.8
g | 2V 2WL 0.090688——--| ---—0.090622— | -—.0.106493 I
=0 2w -2U 0.090641
LOAD LOSS MEASUREMENT
Winding Energized: H.V - Shorted: L.V. Temp.= 288 °C Test frequency = 50 Hz
Sn VOLTAGE CURRENT LOSSES
V12 V23 V31 Vm 11 12 I3 Im W1 W2 W3 W
(kVA) M A2 (V) M A) (A) A (A) w) w) W) (W)
Pos. 10 | 20492 20470 20137 20366 173.9 175.1 173.7 174.3 76895 47440 45928 170263
40000 20614 20450 20279 20448 175.0 175.0 175.0 175.0 77815 47346 48578 171739
“Pos.1 | 21967 | 22009 | 21770 | 21915 | 131.2 | 131.2 | 131.5 | 131.3 | 68036 | 14950 | 45649 | 128635 |
40000 25461 25518 25185 25388 152.1 152.1 152.1 152.1 91402 20098 61092 172592
“Pos. 19 | 15683 | 15686 | 15369 | 15586 | 1966 | 198.7 | 196.6 | 197.3 | 67170 | 28974 | 49814 | 165958 |
40000 16428 16253 16114 16265 205.9 205.9 205.9 205.9 95648 31107 54616 181371

Pos. 10

147945

173856

‘i71739

194103

206161

15.49 15.48 67.48
Pos.1 | 143130 | 168196 | 172592 20462 25071 | 193267 16.72 16.72 96.38 0.029
15985 18785 181371 14.50 45.61 0.036

ABB |
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INSULATION TEST AND FUNCTIONAL VERIFICATION OF THE AUXILIARY

1 - Power frequency voltage withstand test: 2 kV (A.C.) for 1 min.
2 - Functional auxiliary components check.
3 - Current transformers ratio and polarity check

PAINTING CHECK

cycle:  1LIT880062T0011 required thickness: nom. 240 um
color: RAL DESIGN 080 70 05

Tank: (m) | 260 [  + [ 320 |

Cover: wm) | 280 [  + [ 320 |

Conserv. @Wm)y [ 260 [ + [ 320 |

e VISUAL AND DIMENSIONAL CHECK————— —— ——
1 - Verification with drawing 1LIT880062T0001 Rev. B of 07/03/17

MEASUREMENT OF THE INSULATION RESISTANCE OF CORE AND YOKE

[ X J1-CORE ~C————» ground= 7.61  Gohm
[ x ]J1-YOKE ©=———  ground= 502 Gohm

Ambient temperature = 28.8 °C - time = 1 min. (supply voltage = 2.5 kV D.C.)

MEASUREMENT OF THE INSULATION RESISTANCE OF WINDINGS
1-HV. C—> LV.+GROUND 8.63 Gohm

[ X ]2-LV. C———> HV.+GROUND  10.50 Gohm
[ X ]3-HV.+LV. [———> GROUND 8.47 Gohm

Ambient temperature = 28.8 °C - time =1 min. (supply voltage = 5 kV D.C.)

TESTS ON ON-LOAD TAP CHANGER

- n° 8 complete operating cycles with the transformer un-energized ;

- n® 1 complete operating cycle with the transformer un-energized, with the auxiliary voltage reduced to 85% of
the rated value;

- n° 1 complete operating cycle with the transformer energized at the rated voltage and frequency at no-load;

- n° 10 tap-changer operations with £2 steps on either side of the principal tapping with as far as possible
the rated current of the transformer, with one winding short-circuited.

LEAK TESTING WITH PRESSURE

The tank over-pressure test was performed on sealed tank, filled with oil subjected to an over pressure of 30 kPa
measured on the bottom of the tank. The duration of test was 24 hours. No leakage was detected.

ABB Inspector
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SERIAL N°: 1LIT755483-01
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MEASUREMENT OF DISSIPATION FACTOR AND CAPACITANCES OF THE INSULATION SYSTEM

: e \\/ ‘\’/, B
P
’ | | \\\_
g | ‘ b y
LV I ~ GROUND
Tgé Tgd Capacitance
MEASUREMENT (%) (%) (pF)
at 30.2°C | ref at 20 °C
CHL 0.17 0.13 4302
Chc 0.36 0.28 3185
C,_G 0.29 0.23 7927
Test Voltage =10 kV Ambient Temperature = 30.2 °C
ABB | TESTPASSED | Inspector
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Tap Changer Position: 10 -
Vm Z=(Vm/im)x3| V Phase | Phase Z+ 4 Sn
(V) (QY/phase) (V) (A) () (%) (kVA)
1867.0 88.9 63.02 76210.3 175.0 435.6 14.47 40000
Tap Changer Position: 1
Vm Im Z=(Vm/lm)x 3| V Phase | Phase Z+ Z Sn
\2 (A) (Q/phase) V) (A) Q) (%) (kVA)
2407.0 81.1 89.03 87664.7 152.1 576.4 15.45 40000
Tap Changer Position: 19
Vm Im Z=(Vm/m)x3| V Phase | Phase Zq Z Sn
(V) (A) (Q/phase) (V) (A) (Q) (%) (kVA)
1205.0 84.0 43.04 64755.9 205.9 314.5 13.69 40000
Note: Z% =(Z/Z;)x 100 Temp. = 28.8 °C
ABB
/

Inspector

Monselice: 22-23/06/17
ABB S.p.A. SERIAL N°: 1LIT755483-01 page 2 i
Power Grids Division
MEASUREMENT OF ZERO-SEQUENCE IMPEDANCE
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INSTRUMENTS USED FOR TESTS

MEASUREMENT OF VOLTAGE RATIO AND CHECK OF VECTORIAL GROUP
- Winding analyser Tettex 2293 sr. n. ABB (ERM 005)

LIGHTNING IMPULSE TEST
- High voltage divider HAEFELY sr. n. ABB (EDT 003).
- High resolution impulse analyzing system Haefely Hias 743 sr. n. ABB (E1S 002).

APPLIED VOLTAGE TEST (AV)
- Peak voltmeter MAKANG sr. n. (EMD 0086).
- High voltage divider HUAGAO sr. n. ABB (EDT 004).

INDUCED VOLTAGE TEST WITH PARTIAL DISCHARGE MEASUREMENT (IVPD)
- Digital voltmeter red lion type PAHX sr. n. ABB (EMD 022-023-024)

- N. 3 High voltage dividers Haefely TK 100 sr. n. ABB (EDT 013-014-01 5).

- Calibrator POWER DIAGNOSTIX sr. n° ABB (ECS 003).

MEASUREMENT OF NO-LOAD LOSS AND CURRENT
- AC power analyzer NORMA cl. 0,1 type 5000 sr. n. ABB (EAP 006)
- Transformer measurement system Haefely 580 sr. n. ABB (ESM 002)

MEASUREMENT OF WINDING RESISTANCE
- Winding analyser Tettex 2293 sr. n. ABB (ERM 005)

MEASUREMENT OF SHORT-CIRCUIT iIMPEDANCE AND LOAD LOSS
- AC power analyzer NORMA cl. 0,1 type 5000 sr. n. ABB (EAP 006)
- Transformer measurement system Haefely 580 sr. n. ABB (ESM 002)

AUXILIARY CIRCUIT CHECK
- SCHLEICH mod. GLP2-i sr. n. ABB (EPD 001)

PAINTING CHECK
- Thickness gauge MEGA-CHECK type Master sr. n. ABB (ESP 002).

MEASUREMENT OF INSULATION RESISTANCE OF CORE AND WINDINGS
- Megger MIT520 sr. n. ABB (MGG 003).

MEASUREMENT OF DISSIPATION FACTOR AND CAPACITANCES
- Tettex Micro Midas 2883 sr. n. ABB (EP 003).

MEASUREMENT OF ZERO-SEQUENCE IMPEDANCE
- AC power analyzer NORMA cl. 0,1 type 5000 sr. n. ABB (EAP 006)
- Transformer measurement system Haefely 580 sr. n. ABB (ESM 002)

FREQUENCY RESPONSE ANALYSIS
- Sweep frequency response analyzer MEGGER type FRAX 101 sr. n. ABB (EOS 013)

ABB Inspector




RAPPORTO/TEST REPORT N° il i

ALLEGATO/ATTACHED: A
Inspectorate Antwerp NV .
Ro;eynsweel 14 ’ PAG‘NA_/ PAGE 4 di/ Qf /V'

2030 Antwerpen
Belglum

Tel: +32 (0)3 546 DB 88
Fax:+32 (0)3 546 08 80
operations@inspectorate.be
www.lnspectorate.com

Certificate of Analysis

PRODUCT: Nytro Libra DELIVERED FROM: Shoretank 453
BATCH NO: 74-T453-170604 DATE BATCH: 05-juni-2017
BATCH REF NO: N2017/9093/LN11244 LOCATION: LBC - Antwerp
Analysls from shorétank performed.by Inspectorate Antwerp NV
Analysis Method Unit Results
Density at 15°C (vac.) ASTM D4052 / ISO 12185 kg/dm3 - 0,8790
Density at 20°C (vac.) ASTM D4052 /IS0 12185 kg/dm3 0,8759
Viscosity at 40°C ASTM D445 / ISO 3104 mm?2/s 9,79
Flash point, PM ASTM D23A / 1SO 2719 °C 149
Colour ASTM ASTM D1500 1 Los5
Neutrallzation value ASTM D974 / IEC 62021 |mgKOH/a | < 0,01
Inhibltor content 1EC 60666 Yebw. |~ <001
Interfacial tension at 25°C ASTM DS71 / EN 14210 mhN/m : 45,2
Ag-corrosion DIN 51353 1 0,00 *
Cu-corrosion ASTM D1275 0,00 &
Corrosive sulphur IEC 62535 j 0,00 |*®
* Test arranged by Nynas
RECEIVER: ABB SpA-Power Product Divislon

Monselice, Italy
CONTAINER! SAIU 641658-5 ANALYSIS: 11,15 Hrs. 07-juni-2017
N ORDER NO: IT 438421 DATE LOADING: 07-juni-2017
C ORDER NO: 4550470845/00050 OUR REF: N2017- 9340
QUANTITY: 27,140 M.Ton LAB REF: LN / 11558
SEALS IN USE: 334051-2-3-4-5-6
REMARKS:
Results obtalned by Inspectorate Antwerp NV on 8.represantative samplé after loading:
Analysis Method Unit Results
Breakdown Voltage IEC 60156 KV 55
Tan delta at 90°C IEC 60247 decimals 0,0002
Water (Karl Fischer) IEC 60814 ppm 14
Vlsual appearance ASTM D4176 Clear&Bright, free from

suspended matter

Al test resuits in this CoA comply with specified limits in the corresponding Nynas AB Product Data Sheet (PDS).
PCB compounds shall be none detectable, In accordance with methods ASTM D4059 ar [EC 61619,
For the latest PDS edltion or for compiete Nynas AB speclfications regarding speclfic products, please visit www.nynas.com

or eontact your local sales contact.

Expire date / Shelf life,
Provided the ol Is stored In clean Inert tanks at amblent temperatures below 40°C, In darkness, protected from exposure of maisture

in any form, Nynas expect the oll to be within specification for minimum one year from the "DATE BATCH" as speclfied above.

Sign by Inspectorate Antwerp N.V. on behalf of Nynas AB
Khalid Benkaddor

sl 0 a4
Jusprtiaralecom
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Certlfled to 150 80D1
Trade reglster Antwerp 333,309

VAT nr, BE D465 326 123 All services are rendered In accordance with Inspectorste Antwerp's General Terms and Conditions of business, avallable an request.
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