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{240 25 YA JaInE0OVA d24n 25 VA toshi=0Bind | 24:n 0VAI3a-30 0 VA d2-dn QYA 3
TR, A L 1 P LY
eu 0,455 | 0453 0.453 ] 0.047 0,049 0.549 Agl | 155 \
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12.1n 25 VA 2090 25 VA 2a3n S00VA  cosfim08Ind {1210 OVA; 2a2n 0 VA 3230 0 VA 008, | 026 101, 201, 005, 0,21,
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U | 2382 2214|2257 2059 cU | 0zs | Deew | 054 0550 281 352 151453
agU | 129 752 | @ 187 2ol |41 | 72 85 | 9.8 Bin N 71
. ¢l [0933 sl | 0392
} 4t 1,9 Un winding da-dn Is loaded with Sn, cos i = 0,8 nd. THE Apl 1125
551552
[ Tioma
el |479
Agl | 162

{of



Cumend part: Measurementy Uncerizinly: el =40,045%, dg | =123 min Core magnetization characleristics:
Valtaga part Measuraments uncertaingy: g U= 10,044 %, Ag U=422 min

1o
Detaimination of tha over current factors:

Winding 151-152
fmA]
- instrument security factor {FS) of measuring cores 4. 5057.8
[43 [ "i75as
Windng Coreklon Assesement X 1247 1
¥ 5539
$81-182 U<Epy [=] 7 4269
75155 [V=E,s :j = 77 T 542
.7 29.05
~accuracy Tmit factor (ALF) — test for composits emor z. of profeciive cores 015 2078 L
e I Wannek Assessment 01
1.154 23 £ 5% %]
0123 0.15 & <5% ]
0129 129 = <5% [=]
Delermination of parameters of class PXcore 451452
Winding 25
[
Detennination of parameters of class TPX core 451452;
J 5 1% =
Faclor Kssc 1391 13.91 3.42 =
Fackor Ktd 1448 1445 448
Current ratio error 0235 023 -0235 -
Ts [3] 5.493 5.517 | 5600 2
CPak ) 1530 1,529 1.850 %
|27 | 3
M t of capacit and dielectiic dissipaty facter (tg 8) ;
Temperature: 22,376, Frequency: 50 Hz .1 = — = — — = ¥
s ¥ E E
[;'lmary Instrument bansformer Current part Vaitage part - £
volage o7 Sowacdy Jlekernt [ Ty5 | Coacly | Leskorret Ts [Capacty | Laakooat =Am
[ ma] %] | o (ma] O] imA) (
10KV 025 ] ta7g 4333 0% 11513 3493 022 | 265 0.837
63 kv 024 | 1379 2703 025 | 4113 2192 02 | 268 523%
Tk 024 | 1379 30.62 025 | 1143 24.78 022 |28 5509

slsldlalelelplol

2

mArms
Measurement of windlngs® resistance
Windings® resistance of current part
R(23°C} Ret(75°C)
P1-PZ1angs 50 A 257.0p01 309.5 1
Pi-P2rangs 00 A 5300 11820
P{-P2rang= 200 A 53,05 63.8 10
151153 0.045 1 0.059 0
251252 0504 N 0607 N
A51-35; 0230 00230
451452 204 1} 02450
$S1562 ] 1n 0380
Windings' reskstance of votage part;
R[23,'C] R A (75°C]
e — e —
fa-Tn 42 760 mr 81523 mn
Za.2n 43770 ma S2715mn
[ &3 45160 | siammn |
4adn 543N [ ssotamg |
da-dn 308¥0ma 3259 mn

Checked by ..., Przasnysz. 09122013+,




5y ABBSp.z0.0. Routine tests raport TYPE:  PYAl45a
06-300 Przasnysz of comblnad it f
ul. Leszne 59 aftar Bightning impuise Sarlal not 2GKPO13K1486144
A nsdaton fevel: | Voltage factor: [Rh1s (Al | Km AL jeth Ak IECH18694
1320h IV HE2IEB50KY  [1.9%0 4040 100100 450-500 60 Hz
VOLTAQE PART Vilading Usn [kV] Sn [VA] cliss B [vA)
1a-3n 6,113 o-=10 0.1 1000
28+ 20 8115 25 01 1000
3a-3n 8.11:¥8 75 0113 1000
43+4n o110 & 2P 1000
da-on 011 109 1.0 450
CURRENT PART WindT Tsn [A] $n [VA] class Ratlo [(AA]
151152 3 & 02FS 6 3006005
51252 1 0 0675 10 Eoraz]
351352 [ 60 6P 20 30060005
451452 [ 129 0P 15 Eaa)
List of prrformad ts:
1. 0l delackis pararaters chack befom Bng {ofl a%ar Yeztmend
193 won. G 60247, breakdown votage 2o, HEC 60155 5}
2, Variemion of Yerminal o
& Proasra and ghinety doat of grarpressur 0,8 bar [ 24h - no races of of =
4, Power-raquency wit.4tand
0 primary windings - PyebLia Up = ZZOWI 60, =0T B R Lb=SVI60s T=60ie B
6. Partal dachangs 2
& Power-faquancy sikstand fost on secondary smeivee B
7. Intar-1m Qvervotiaga et for curmiet brankiomiens clowarvile (UpsaketStor Upeskiorka)/ s B
B Detarming¥on of £0% &
0. Detarministon of 8 Over aLrTank fackors: F5, ]
0. baasemend of capadiance ard delecc fespaion fackr - g 3 %]
11, Detsrmintion of cora magretization cheraclr¥ics g

1L Maasurennand of windings’ resstance

Ol didlactric parsmeters check bafors fling (ol after Eratmant}

- Masuremeni of 0319 § sccoéng o IEG
Tas

AL & of bread %33

weoeding bo EEC B01566

=0.07%; elctical siress = TkVImm, [ B0k, of ferrp. 2 00C

Maan breakdoan voage = 7692 KV, Retstre standard dwlaton = 7.19
{=50Hz, o lomp, 5 20 *C, imassureman wih e sEer, yps of elactmdes used: parfaly

Sampia | Breskdown vokas V]
1 ]
2 €22
3 i
4 753
5 822
] Ha
WKPH KIS Papa el
Ladn: 1BVA pEwudfhg. | fadar 1oYA [IATICTY
10-$rc 104A; 22 25VA: a3 BVA pi=0dlbs | 1atmOVA ST OVA 33T VA
92U 808U _eAUa 10Ua 12Ua 18Un" oozln 945U 98U 18Us 1.2Un 1AUa*
U | 0068 07 Opis_ 0015 H014  OGH[[¢U] 0003 0613 0072 007 0070 Qo2
dod . 06 18 1.4 [F} 15 05 [A0 4 Z0 29 _ap 38 31 2.1
da-daz 100 YA pL=oBtag § dicni i VA pL=0Ahp.
THIR W 2 YA NS I AT VA e far 41 OVA; 22 O VA 33 O WA A-LT O YA
pL=
QL igUn t2ua 1. 88ka 18 U 11k
sU| 0757 o752 0156 OI4| cU| 0523 06z 0872
(874 13 [F] 18 27 [ X} 33 32
=3t 1,9 U windly deda b keadnd with (W VA, plwid
Datermination of current part ammoss [ 5 IR Ag T}
n'ﬂm: w
| 1814840 VA pleo08lig || 185185 19VA plw0dbag
805k 021s 18 1Sk o5l 032k 18k 46k
%! D038 D07 0031 0623 [1] 0014 Q018 0014 0033
(&l 05 - 0.1 03 0.3 (551 0§ [X] 0.0 00
I3 EMYA pfudBlag. | 251-252TEOVA pl =84y
[ XN 021 480 14k [ X [X1:] [y i8b
il 0027 D55 Q07 EicE] El 0005 0002 Col4 0518
331] 20 13 04 L] 1 13 08 62 02
331-332: 63 VA pLoAfliy [ 431437 120 VA pL=08hg.
$ln [ET)
£l -0.109 el 0428
) a7 &ad [T]
ipn{Ak 00
[ISA5E @ VA pExb g, || 1STISE 0YA pio 0 Uy
T oosin 6238l 15k Bi6ln 02l 18k 1kh
el D00 0054 D034 003 i1 0410 A7 008 D044
12g1} 29 04 D2 b2 i 0.4 03 0.5 1]
731-252: VA 9L.=08hg [ Z1ASHTHVA [TAIY1TY
8.05n 92 181n 15h [T ik A0k 15k
&l 0083 0667 D00 50D el 061100l 0617 0018
[20:] 23 Y3 02 12 1 10 (%] (3] [X]
| 33138280 VA piwdiisg il 451432120 VA pd.mos kg
idla LEY
&l 0.108 £1 0178
%01 [0 391 09
Curent park Measurements glsin,nuv., ,;Nntz,%mln
Voitage part Measirements unserfainly: ¢ u-ea.on%. Ay U-i?,lm:n
Detesmalnation of the over cument Factors:
= Instrument securty fagler (FS) of maasuring corss
le u Ers
Winding A} Ll ™ Coaditien Assasamant
151182 25 8135 B8 U<Ers ]
251-282 1 9133 350.53 U<Ers Bl
- Bocuraty Il facior {ALF} - et for composke eifor ¢ of proleciye cores
EALF b Ec
Vinding ™ A [%] Conditen Assessmrant

KPS Pagedof

Partlal discharge mepsarensent

- Mesarement ecoarding to procedura A (PD lsslystages wire 153ched whila decrsaging the

sfier tha power-faquency wihstaad test on primary

Skesavoliagal 220 WY/ 6D 8
Frequency: 97 Hz.
[ Testwotzg2 P iaum=miky__ | taumid = 1oy |
[ \edprsdoschags | 135G [ 12p0
mmbmmmlselae&l(wdwgmhgusmm
Eeasling ol wes ceftveted wih 5 p0 (calbreing
Jater-tum overvoitage tzst for curcent lrsasformers
Parkvollaga on secondary Cusment b primary
Winding winding [Vpsak] windiog [A)
151-182 14 800
251252 45 550
351352 218 90
451352 45 63
Datammination of voilags pard arvors (g W), Ag Umin)
- 10 VA pL=3 ] e VA pl=t
2200 257A 2 25VA; St H09A pL=03bg § 2oix GVA JSITIVA SidndVA
BhUa  f4Ua  12Un $hUz  40Ua _43Ua
U |  bm5 5 DO =0 0081 0051 0080
X 05 [1] [X3 FEXC FX3 24 25
f1-Tn: VA 12 1rca¥A
222 25VA; B30 29VA; daken 427A pL=0Atg J a2 BVA R RVA d-dr OY¥A
98Us _ 18ta  12la 9803 1AUn__ 1,3Ua
rU| oom 008 03 1 0617 o7 0ok
X 09 03 18 Agid 28 29 FI]
2020 25 VA pl=CAlg. | 2o 23 VA pimtd g
Sa3rr 1VA; 3200 I5VA LAy SNA pratfig || 1-imovisade o VA daduova
ofln _ 1ote  J2ta TAR _ fRUn _ 1aUd
U | 00a8 D02 -DOH ) ofes _oom _ ofed
¢ U 13 i3 14 35 4] 23 FY) ET)
2220 §2BVA PLadthg || Ze2ncd24 VA pLeCf g
€85 KA Sedre 25V ke &0VA pixg8y [ Lt 0UA 33 d VA dsdOvA
ghln__iola _13Ua TAUn  4oUa 13l
TV o3  atdd 6007 1 006 005 GOS§
[eg 1] 13 13 13 u 29 79 30
JaJarZ§ VA pL=08kg. | B IuIEVA [ZAITITY
45 VA 202 25V dake a0VA pleosby | 1HUKOVAZIZTOVA LLTOVA
002Un Ofala _08Un 10Ua tdla 14U+ 951U BESln 9AUz 10Ua 12Ua 49Unt
T BiEr A7 0005 005 608 0131 fEU| 006 0es3 003 0GCYH  0065 0069
a1 [X] 1.4 14~ 14 15 e3fdoy 19 28 ap _ab  Af 21
UIadIEYA pL=vibg | J1dmbB VA pLadklg.
1t WA 20D SEVA; A AA pLeviioy | 1Flx0VA ZezcOVARATOVA
$02Un 00SUn 98Ln d8Un 62Ua 13Un* 0ils 64800 OBUn $0Un 12Un 190"
U o8 00T 002 0G0 _ 0001 -0mesfeU| DO DOJS OOY3 003 Q072 D07
&y 00 1w 13 13 14 eajiels 18 27 29 30 _Ap 20
§a4n:5d VA pLEOIRg | Aasal VA Pl =0 kg
34 1RA; 2adn 2V Sadc 2VA pLa0Aty B 1+ImdVA ZedroVA AT OVA
9ZaUn DoEUa d8Un 10Ua AFta 18Us" 2Un O5EUn @il 10Ua #2ln 1.4Va"
3 0578 L1370 500 081 0183 JeU| D06 0080 000 0007 0068 -0035
b 0 59 21 2% zz iilhy 23 33 33 3424
2GKPOIIKILEE  Pagylel
I sstese | me2ss | 0135 | 0.54 ] e <s% | 5] |
" 451a52 | tesase | oold | 063 [ e <po3 | ] ]
Merrursment of capaciance and dislectrio dlsipstion factor - &
Teapenuboae: 20340, Frquectyi 4
brstrumant banstormeat Currard part Weltanys parl
oty |88 Copacty |Lescourad] Tos | Copsoly [leakownad] Tpg | Cépociy |Leakoumant
] =] EnA) [2J] B (] ] [ 2]
10KV 024 1407 4473 [E 1150 3518 022 277 0E7
63V [k 1407 e 025 1150 24 [ Fiid 5485
TRV [37] 1407 EIRE 025 30 2450 022 Eid iz
Cove magnttization charzclemstics!
Windlng 181152
v ImA) 100
315 3082.1 1o B -
= 4833
i 1621
S v e e || Bobe polint: 24V
253 [33
244 58
237 6.63
723 48 10
21 447
185 a76
s | 28 E
111 1.95
&4 ER >
25 CXil
[ X 1

FAKPUIIKT,

486444  Pagrdof

167



Winding 281.282
0]

[— Koo polnt: 52V, 1.6mA =7 16000+
1000 =
-
B 100
*) Averege mctfer efectva valuy,
I (T8 “mm’l Ta b
_‘ ...... RARTTY BN wr&\os‘mﬂsmdwm
" { [Knee polnt: 250V, 52 5mA, [ _Raro | Rel 75 °C)
T T F1-P2 rangs 300A 020 uy 22T un
i P1-P2 rangs 5O0A 3230 py 317 un
H 151182 033 n 0414 o
\ s 6010 7216 0
1001y R - s A8 o LES L
451457 87% n 10552 0
. \'-Mngs'reﬂslanoedh:ibsem
R{24°¢) Ref[75°C)
AN 2160 ki) 25920 kn
1a-in 47040 my 58432 mo
10 252 425G 57559 mpy
TLoroo Eal B A 3a3n 50500 mp 60142 mpn
4a-in 51600 moy 61942 mp o
dain N0 mn 136863 mn (

., QG4 y
Checked by: _gu_&u.w,. Prasyzz, dn 20131220
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LABORATORIUM WYSOKICH NAPIEG | tnuisse @ HIGH VOLTAGE LABORATORY rovio srommsasucers
oL wamgT:MENi?ff-;:ﬁmw Préba udarem plorunowym 1.2/50us 4’
161, 112 (448 27) 536 8045, Crnts ewnGlencompl ANNEX 3 project ewnf45et3-1a festdale 20112093 P 1
Test - object - data
WNA EWWHGEASIa  TRHo. 20KPOTIKIAB5144 O-Mo. 4500513518
test object PYA 1453 vecter group -
otéput - RVA BIL &0 V2
ANNEX 3 for test report EWN/145/E/13 v oW Fowency ® (
customer ABOSp. 20,0,
Zegatska 1, 04-7§3 Warszawa
Lightning Impulse test. Impuise 1,2/50 ys, full and chapped:
U tningdnpuiss
a Osclllograms of test voltages and detsction currents, Yo. UptM | Tilus] T Thus][ Tefpes] Jremak
- Repoit No, EWN/145/E/13-1a ~ 20.11.2013, ! eer [ aar | ers Lk 11N - RWis0 05)
2 75 131 | 489 LE TA-IH - FW{100.0%:}
- Report No, EWN/A48/E/13-1b —09,11.2013. 3 3746 | 1482 483 Uk 1A-IN - CRW(S7.6%)
4 78 | 134 382 |k 1AIN - CrwIisce)
5 791 | 12 378 [LE1A-IN - CRWI(1 t.0%)
€ 6409 | 132 | 481 LL 1A-1N - FY/[100.0%)
7 5493 | a2 | aan Lk A-1H - FW[100.0%)
8 7 | 1a2 | 41 LE 1AM - FYi{100.0%)
§ 5492 [ 12 | 282 LE 1A-TH - FW(100.6%)
0 s08 ] 12 Tz LE IA-TN - FW{100.0%)
11 94 [ 137 | qa2 LE 1AM - FW{1 00.0%)
12 493 | 131 | a2 Lk AN - FW(100.0%)
13 498 ] 182 | 432 LE AN < FY/{100.0%)
14 6196 | 13 | 48z LIz 1A-1N - FW{100.0%)
15 5509 1.32 482 LE 1A-1M - F(100.6%)
15 6600 | 132 | zaz Ll A-1N - FW{100.0%)
17 509 | 132 | daz LE 1ATN - FW(100.0%)
18 12 | 132 | 443 LE 1A-1H - F¥[100.0%)
1% 11 ] 13 T gz LE FA-IN - FW{100.0%)
20 3247 132 48 LG 1A-1N - RW(50.0%)

2] B84 | 12 [ 483 | ik AN Fwgiooeny

72 850 | 3% | 483 L AN P00,y

23 8502 | 132 | 483 N T R Y —
53

24 B497 | 182 Ll 1AM - FWN(100.0%)
25 643,4 1.32 433 LE FAAH - FW(100.0%)
28 8432 | 132 49.4 LE 1A-1H - FW(100.6%)
27 £49.3 132 484 LE 1A-1N - FW(109.0%)
26 849 §.32 434 Lk $A4AH - FV{100.0%}
23 6498 | 1% 48.4 L 1A-1N - PW{100.05%)
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Prdba udarem plorunowym {
project; eanidbala-e

|
i
|

| T

(]ED HIGH VOLTAGE LABORATORY 7oz ousomesum s

Préba udarem plorunowym 1.2/80us
project: ean?4Sai3-1b lestdats  09-11-2013 pagz 1

Test - cbject - data
WA EWH14SEN 310 TR-Ho. 2GKPO13K1486138 O-Ho. 4509513518
testobject PVA 1222 vector group -
ot - kvA BIL 550
volaga 110 kv trequency 50 H:z

U Kpmigiraks
TW@ Tehusl] Tofs] [rerma

1 2763 | 136 | 506 | L1: TA-IN < RW(E0.6%)
2 5495 | 134 | £ag Li: 1A-TH - FW{106,0%)
3 317 | 125 395 L AN - CRW(EZE%)
4 356 | 135 293 Lk AN~ CPWI 16.0%)
5 £21.8 1.35 97 L 1A-|N-CFW(I15<0%)
& 5498 | 135 | w08 Li: 1A - F{100.0%)
7 35| 13t | s05 Li: 1A-IN-FW{100.05)
[ 5498 [ 134 | 505 Lk 1A - FW(100.0%)
S 95 | 135 | sop L 1A - FW(100.0%)
10 5496 | 135 | 505 LE 1A-1H - FW{100.0}
1 5497 | 135 | 605 L AN FWi(100.0%)
1z 5496 | 135 | s Ll 11N - FW(1C0.0%)
13 5495 [ 135 | 508 LE 1AM - FY{100,0%)
14 5436 138 505 LE fA~1H-FW[|CilO%)
[3 5495 ) 135 | Eae LL: 1A-1M -FYi(100.0%)
15 598 | 135 | 08 LE 1A-1M - FY{100.0%)
17 5495 | 135 | 596 Lk FATN - FYi(100.0%)
ia 5493 | 135 [ 605 L VAN - FW(100.0%)
19 5495 | 135 | s0e Lt 143N - FR(100.0%)
20 2768 | 145 | B Lk 1A-1N-RW(E0.0%)
21 5523 £.35 506 LI 1A-IN-FW(ID0.0%)
2 552 | 135 | 505 LE 1A-5H - FW{106.0%)
= 5526 | 1385 | 508 Li: (AN - FW{100.0%)
24 8523 1.35 506 Ll 1A<IN-FW'(1M.0%)
25 5535 135 06 Li: 1A-5H - FW(1U0.03E]
26 564 | 135 | w08 LE TA-TH - FYi{100.0%)
27 554 | (a5 | 807 LI 141N~ FW(160.0%)
28 5318 | 135 | %05 Li 1A-5H - FW{100.0%)
) 5547 | 135 | po7 LE TA-TN - FW{i00.0%)
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FAR R R

£54.9 1.35 50.6 LE 1A-1N - Fy{100.0%%)
5546 | 134 508 LE tA-1N - PW{100.0%)
554.7 | 135 £0.7 LE 1A-TN - FY{100,0%)
£54.6 1.35 50.7 LL: 1A-TM - F@/(100.0%)
5545 | 135 5.7 Li: 1AM - FW(100.0%)
542 135 50.7 Li: 141N - FW{100.0%)

/
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P
l prapd: ewnldSe13-2a

testdala  21-11.2013 page 1 —'

Test - object - dala

TR-Ho. 20KPO13KI 485144 O,-Mo, 4500513518

vecler group -
BiL (13%w}
trequency 80 Hz

ABBSp. z0. 0.
Zegafiska 1, 04-713 Warszana

Tois] e
1a-1n

1a-1n zcom

|

|

22-2n
2a-2r 20gm
13a-3n

&

il

|

[32-3n zoom

4a-in

4a-4n zoom

idz-dn
e —
151-152

151-182 z00m

[251.282

251252 200m

351352
|351-352 z00m

451452

I

LABORATORIUM WYSOKICH NAPIEG | Ewhias'us
INSTYTUTU ENERGETYKI

BE-300 WARSZAWA, vl Morp 8, tel. (+48 27) 3451241
Eek. PaL. (445 22} 835 8943, e-malk evadhncompl ANNEX 4

ANNEX 4 for test report EWN/145/E/13

.| Transmitted avervoltage measurement:

a Oscillograms of measured overvoltages transmitted to the secondary
windings.

- Report No, EWN/145/E/13-2a - 21,11.2013,

~ Report No. EWNH45/E/13-2h - 13.11.2013.
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Photograpk No. 1. Combined transformer on the test stand during temperature-rise test.
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Photograph No. 1. Combined transformer on the test stand during temperature-rise test.

Photograph No. 2. The conductors short-circuiting of P1-P2A terminals,
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ANNEX 2

Temp. range [4 0°C— +40°C

VOLTAGE PART
AN [ G5 v

Transformer |
IEC 618694

Standard

Welght f Of
w%fghto
tage facts

S1-452

Y,
Ly [ 100100700 7R

Combined Instrument
86:!;2 /13 Vol
CURRENT PART
150-300-600/5-5
kA
181-182 251252 351352 4

Insulation level
Ka

voltage port

Terming! bax

current part

sformer electrica diagram
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