JABOPATOPHSI 3A UBIIATBAHE ,JITI - TECT”
KBM ,,JITL” EOO/J

Crpanvna 1 or 2

CMCHK Ha npopeneHnNTe N3NMTBaHUA

Cepmudghurxam 3a axpeoumarjis

pea Ne8IJIH aanuden 0o 11,12.2018 2,
wzdaoen om HA"ECA" cvanacno
USHCKEAHUAMA HA CIHAHOAPI
ENISO/AEC 17025:2006

1. Tpudazen macie TpanchopMaTop, XCPMETHUCCKY 3aTBOPCH,
tint TM 630720, pabpauen Ne209926, ronnna wa npoussojucree - 2016,

2. 3aseuten Ha usnutanuero: “Jlemu Tpado” EAJ; rp.Ilepruxk, yiu. Bnamaticko secTanme Nel,

sagBkxa Ne 0019/18.05.2016r.

3. llpounssopuren: “Jemu Tpado” EAJT; rp.Ileprux, yi. Brapaiicko sreranue Nel,

4, TexauUuecKH JaHHH:

Hapmopcka Biicoumba

0603HaueHNe TiM630/20
Homuranna mowroct (KVA) 630
Yecrora (Hz) 50
HomuHanno . BH 20000
HanpemeHue -
(V) : HH 400
3ary6u Ha MNpasen xon 600
W) Kbco cbeguHeHne Kbm
75°C 6500
HanpexeHue Ha KbCo cbefiHaHUe ~ (0) 4
Cxema 11 rpyna Ha cBbp3BaHe Dyn5
PerynalvioHHn oTKNOHEHA Ha crpada BH +2%2.5%
BH 24 kV (50 kV rms / 125 kV peak)
WsonauvioHeH Knac
HH 1.1kV (3kV rms / - kV peak)
OxnaxpaHe ONAN, KasaH ¢ pebpa
<1000 m

5. Jlara Ha Hon%aBaHé 'Ha IIPOJYKTA 33 H3MKUTBaHe B naboparopusra: 15.06.2016r.




JABOPATOPHSA 3A M3IIUTBAHE ,JITI( - TECT”

KbM ,JITII” EOOJ] Crpannma 1 or 2

6. VI3RBpIIEHY H3NHTBAHKS:
6.1.PyTumen teer:
6.1.1. Mameprane Ha xoedHnuenTa Ha TpaHC(HOPMAIHA # TPYIA Ha CBLP3BaHe -
(IEC 60076-1:2011- cL.11.3),
6.1.2. UsMepBane Ha aKTHBHOTO CHIPOTHBIICHUETO HA HAMOTKHTE C IOCTOSHEH TOK -
(IEC 60076-1:2011-1.11.2);
6.1.3. Mameprane na 3arybure 1 Toxa Ha npazeH xo - (IEC 60076-1:2011-cl.11.5);
6.1.4. MamMeprane Ha 3aryOuTe H HANPEKEHHETO HA KBCO CHEHHEHHE -
(IEC 60076-1:2011-cl.11.4);
6.1.5. Muenexrpuuny m3nuteanus - (IEC 60076-3:2013)
6.1.5.1. ManuTBane HA H30/IALMATA C HATIPEKEHNE, TIPHATOKEHO OT BHHINEGH HATOUHIK
(IEC 60076-3:2013-1.10);
6.1.5.2. ManuTBaHe Ha H30JAUATA C HHIYKTHPAHO HANPEIKESHHE -
(IEC 60076-3:2013-1.11.2);
6.2, Tunos Tect:
6.2.1. Onpenensiae Ha 3ByKOBOTO HMBO - (IEC 60076-10:2005);

7. llepron va uamuteane: 16.06.2016r.

8. Pesynrar ot uanureanuarta: lpoaykrsT ,, Tprdazen MacieH tpaHcdopMaTop, XepMeTHICCKA
sarpoper” tHL TM 630/20, pabpruen Ne 209926, nmpemuna ycremmno H3NHTAHAATA,

Pesynrara or m3nuTaHmEgTa ca BKIIOUEHH B TecTOBH npoToxond: Ne 0024-1/16.06.2016;
Ne 0024-2/16.06.2016;

9. CiichKa OT M3UHTBAHKATE CHIIBIKA 2 CTPAHHIIH.

naK. Katepuna Paliuera
{noankc K evar)
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TEST REPORT

Ne 0024-1/16.06.2016

Certificate of accreditation

reg. Ne81JIH valid until 11.12.2018

issued by Executive Agency "BAS",
According fo the requirements of standord

- ENISO/IEC 17025:2006

1. Three phase oil-immersed transformer, hermetically sealed,

TM 630/20/0.4, DynS5, Ne209926, 2016r.

2, Customer: LEMI TRAFQ JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Street

Order 0019/18.05.2016

3. Manufacturer; LEMI TRAFO JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Street

4. Test methods used :IEC 60076-1:2011;
1IEC 60076-3:2013;

5. Date on which the product was received in test room: 15.06.2016

6. Tests performed:

6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011-cl.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-cl.11.2);
6.3. Measurement of no-load-losses and current (IEC 60076-1:2011-cl.11.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5. Dielectric routine tests (IEC 60076-3:2013)
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-cl.10);
6.5.2. Induced AC withstand voltage test TEC 60076-3:2013-cL.11.2);

7. Test date: 16.06.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages
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g, Kaleiina Raichigra ™

(signature and stamp
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10. Test results:
10.1. Measurement of voltage ratio (20000/400V) and check of phase displacement:

Rclcich

TRANSFORMATOR

| YOO
. /
Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Vector
changer A on B © don C on group
position coefficient’s coefficient’s coefficient’s
ervor, % error, % error, %
( i 90,995 0,07 91 0,07 91 0,07
2 88,805 0,04 88,805 0,04 88,81 0,05
3 86,66 0,07 86,665 0,07 86,665 0,07 Dyn5
4 84,47 0,04 84,475 0,04 84,475 0,04
5 82,325 0,06 82,33 0,07 82,33 0,07

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%,
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10.2 Measurement of winding resistance:
- 4 N
\ @ @ @
TRANSFORMATOR
MRC 6105N
HV....OM
LV.....OM
- g ONORONO
o J
Tap changer Ry.v, Ruyws Ry.w, Temperature during test
position Q Q Q 24°C
1 ; - - Ry, 0,0019484
2 - - . Ry 0,001963
3 5,32 5,324 5,318 Ry 0,00193
4 R . .
5 - R .

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

10.3 Measurement of no-load Iosses and current:

Tap changer U1 U2 U3 11 n I3 P1 P1 P1
position [V] [V] [V] [A] [A] [A] [W] (W] [W]
3 398,33 | 400,72 400,88 | 1,7737 1,4937 1,4964 247,4 154,2 189,9
Uav. Iav. Po. Io
[V] [A] [W] [%]
399,98 1,58793 592 0,18

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current, 3% for power and the
confidence level P = 95%.
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10.4 Measurement of short circuit impedance and load losses at temperature 24 °C:

WT1600

Tap changer Ul U2 U3 11 12 I3 P1 P1 Pl
position [V] [V] [V] [A] [Al [A] W] W] W]
3 431,59 431,9 431,6 9,991 10,058 10,051 547,4 529,2 549,3

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current, 3% for power and the
confidence level P = 95%.

Uav. [V] | Tav. 5P PKC | UK”C
[A] [W] [W] [%]
431,69 10,033 1625,9 6290 3,95
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10.5 Dielectric routine tests:
10.5.1 Separate source AC withstand voltage test:
Winding Earthing Test voltage, Frequency, Test time,
[kV] [Hz] [s]
High voltage LV+tank 50 50 60
Low voltage HV-+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.
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0.4/100kV
OO O
= D
- O TRANSFORMATOR
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10.5.2 Induced AC withstand voltage test:
Test ‘goitz\lge Frequency, Fest time,
2xUn, [V] [Hz] [s]
800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level

P =95%.
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11. Instraments used for the tests:

- Turn ratio meter PWR 3-A serial nr.0928-5305;
- Microochmmeter-MRC6105N-serial nr.0928-5306;
- Wattmeter " Yokogava"-WT1600 serial n.91J702269;
- Castresin VT CL3.6kV(1500-3000/100V)-VKM24/2/H-serial nr.:
- 345080101; 345080102; 345080103;
- Castresin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954
- Digital thermometer type HI 8757 serial nr.1203939
- Mechanical chronometer type Slava serial nr.0521682

Notes: - 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY:

1. Oleg Tsvetanov:............ Ry

Head of“LTC-TEET”?’;i’-:‘:*ﬂ. G2, SN

Eng. Katerina Raicheva
(signature and stamp)
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SOUND LEVEL MEASURMENT

Revision 0

TEST REPORT
Ne 0024-2/16.06.2016

Certificate of accreditation

reg NeS1JTH valid until 11.12.2018

issued by Executive Agency "BAS”,
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase oil-immersed transformer, hermetically sealed,
TM 630/20/0.4, DynS, Ne209926, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0019/18.05.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-10:2003;

5. Date on which the product was received in test room: 15.06.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 cl.11.2)
7. Test date : 16.06.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Head of “LTC-TESf_]L‘”'

Eng. Katerina Raicheva
(signature and stamp)
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11. Test resulf:

Details of transformer

Serial Ne :209926

kVA: 630 Voltage: 20000 £ 2x2,5%/ 400

Details of measuring instrument

Brand: Briiel & Kjeer  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
A weighted sound pressure level Lp_A:
M Oil-immersed transformer - hermetically sealed
[ Qil-immersed transformer - with conservator
Measuring| dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
1 41,6 | 25,5 | 41,6 9 41,8 26,0 11,8
2 41,3 | 25,8 | 41,3 10 42,4 26,2 42,4
3 42,9 | 25,3 | 42,9 11
4 41,4 | 25,4 | 41,4 12
5 42,2 | 25,5 | 42,2 13 Legend
-6 41,7 | 25,5 | 41,7 14 1 = Transformer noise
7 M,3 | 25,7 | 41,3 15 2 = Background noise
8 | 41,5259 | 41,5 16 bt
Arithmetic/energy average : | 41,81 dB | on 10 measure points
LpA 40,77 dB
LwA 50,08 dB
Environmental correction K
Principal prescribed countur 8,5425 m?
Total area of the surface test room 122,16 m?
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12. Testing scheme:

2 gt R
O R

“eP

Distance X =0.3m. Distance D =0.67m. Microphone height from floor: 0,5Im

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr, 51217

Notes: 1. The results from the tests are referred for the tested product only.

2. Reproduction or copying of the contents of this report in any other form unless
~ its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

Eng. Katerina Raicheva
(signature and stamp)



JABOPATOPHS 3A M3IIMTBAHE ,JITH - TECT”
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CNMAUCHK Ha NpoBeaeHNTe N3NMTBaHusA

Cepmudhuxam 3a axpedumayus

pea Ne81JIH eanuden 00 11.12.2018 2,
w30aden om HA"ECA" cvenacno
USHCKBAHUAMA HA CIAHOAPN
ENISO/IEC 17025:2006

1. Tpudazen MacneH TpanchopMaTOp, XEPMETHUECKH 3aTBOPEH,
an TM 250/20, abpraer Ne209591, roamna Ha npoussoncTso -~ 2016.

2. 3ageuren Ha manutannero: “Jemu Tpaho” EAJT; rp.Ileprux, yin. Bragaticko spetanue Nel,

sagnka Ne 0016/26.04.2016r,

3. ITpoussomureir: “Jlemu Tpado” EAJ; rp.llepaux, yia. Bnagaticko prcranme Nel.

4, Texpaueckn JaHHH:

O6o3HaueHue TM250/20
Homunansa mowHocr (kVA) 250
YecroTa (Hz) 50
Homumanuo 8H 20000
HanpexeHue
V) HH 400
3ary6u Ha MpaseH xox 300
W) Kvco cvegurenne KbM
75°C 3250
HanpexeHue Ha Kbco cbeguiHeHne - (%) 4
Cxema 1 rpyna Ha cBbp3BaHe Dyn5
PerynaunoHHn OTKNOHEHNA Ha cTpaHa BH £2x2,5%
BH 24 &V (50 kV rms /125 kV peak)
WsonaumoHeH Knac
HH 1.1kV (3KkV rms / - kV peak)
OxnaxpaHe ONAN, KasaH ¢ pebpa
Hapgmopcka Bucoynna <1000 m

3. Hara Ha{ fI0fyyaBaKE Ha IPOJYK'Ta 33 H3MUTBAHE B TAOOPATOPHATA: 19.05.2016r.




JJABOPATOPHS 3A M3NMUTBAHE ,,JTI - TECT”
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6. M3pbpInesH H3OMTRAHHS:
6.1.Pyrunen recr:
6.1.1. Mismepsane na xoeduimenTa Ha TpancdopMalys 1 TpyIa Ha CBBP3BAHE ~
(IEC 60076-1:2011- ¢1.11.3);
6.1.2, MaMepBane Ha aKTABHOTO CHIIPOTHBICHUETO HA HAMOTKHTE C TIOCTOSHEH TOK -
(IEC 60076-1:2011-1.11.2);
6.1.3. MsMepBane Ha 3aTy6uTe B ToKa Ha mpasen xox - (IEC 60076-1:2011-¢1.11.5);
6.1.4. MaMeprane Ha 3aTyOHTEe H HANIPEKEHHETO Ha KBHCO CHEMHEHHE -
(IEC 60076-1:2011-cl.11.4);
6.1.5. Juenexrpuany usnurranus - (IEC 60076-3:2013)
6.1.5.1, VisnuTBane Ha H30MAKATA ¢ HATIPEKCHHE, IIPUIIOKEHO OT BHHIICH H3TOYHNK
(IEC 60076-3:2013-1.10);
6.1.5.2, MistHTRane Ha M30alHsITa ¢ MHIYKTHPAHO HAIPEXCHUE -
(IEC 60076-3:2013-1.11.2);
6.2, Tumos Tecr:
6.2.1, Onpenensue #a 3pyKopoTo Huso - (IEC 60076-10:2005);

7. Iepuop na manursane: 20.05.2016r.

8. Peayunrrar or usnureanusra: IIpogykrsT ,,Tpudasen Macien TpanchopMarop, XepMeTHICCKH
sateopen” Tunr TM 250/20, dabpruer Ne 209591, mpeMAHa yenemHo H3NATAHUAATA,

Pe3ynTaTi OT M3MUTAHAATA CA BKIOYEHH B TecToBY rpoTokom: Ne 0019-1/20.05.2016;
Ne 0019-2/20.05.2016;

9, CIucEKa OT U3IATBAHUATA CHUBPKA 2 CTPAHHUIIM.

H By
i .Ifé i L‘ri‘I
Lt

RN k. Karepuna Paiiuegra
(moInHe ¥ nevat)
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TEST REPORT
Ne 0019-1/20.05.2016

Certificate of accreditation

reg Ne81JIH valid until 11.12.2018

issued by Executive Agency "BAS",
According to the requirements of standard
ENISO/AIEC 17025:2006

1, Three phase oil-immersed transformer, hermetically sealed,
TM 250/20/0.4, Dyn5, Ne209591, 2016r.

2. Customer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA 1 Vladaisko vastanie Street
Order 0016/26.04.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Street

4, Test methods used : JEC 60076-1:2011;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 19.05.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011~ cl.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-cl.11.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-cl.11.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-c1.11.4);
6.5. Dielectric routine tests (IEC 60076-3:2013)
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-cl.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-c1.11.2);

7. Test date: 20.05.2016
8. Test result: The product passed the tests

9. The 1eport co tams 7 pages

] f i i

Eng Rutering Ra1chva B
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10. Test results:
10.1. Measurement of voltage ratio (20000/400V) and check of phase displacement:

(signature and stamp)

ek

TRANSFORMATOR

LYY

Tap Phase | Transformati { Phase | Transformat | Phase | Transformati Vector
changer A on B fon C on group
position coefficient’s coefficient’s cocfficient’s

error, % error, % error, %o
1 90,97 0,04 90,97 0,04 90,97 0,04
2 88,815 0,05 38,81 0,05 88,81 0,05
3 86,625 0,03 86,68 0,09 86,65 0,05 Dyn5
4 84,47 0,04 84,5 0,07 84,43 -0,01
5 82, 0,05 82,32 0,06 82,3 0,03

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.
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10.2 Measurement of winding resistance:
- R
ONORO,
Y
TRANSFORMATOR
MRC 6105N
HV.....OM
LV....OM

- g NOAORONONY
|

Tap changer Ry, Ryw, Ry.w, Temperature during test
position Q Q Q
1 - - - 0,005758
2 . - - Ry 0,005802
3 14,934 14,93 14,934 Ry 0,00576
4 _ . . ]
5 - . R

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

10.3 Measurement of no-load losses and current:

Tap changer U1 U2 U3 11 12 I3 P1 1 Pl
position [V] [V] [V] [A] [A] [A] [W] [W] [W]
3 398,55 | 400,46 401,01 0,6643 0,5563 0,4446 126,7 76,1 87,5
Uav, Iav. Po, )
[V] [A] [W] [%]
400,01 0,55507 290 0,15

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current, 3% for power and the
confidence level P = 95%.
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WT1600
10.4 Measurement of short cirenit impedance and load losses at temperature 20 °C:
Tap changer U1 U2 U3 It 2 I3 P1 P1 P1
position [V] V] V] [A] [A] [A] [W] W] [W]
3 406,67 | 408,4 | 408,8 3,833 | 3,8343 | 3,8699 | 2334 222 | 2312

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current, 3% for power and the
confidence level P = 95%.

Uav. [V] | Iav. 3P PK¥C | UK
[A] [W] (W] [%]
407,927 3,8457 686,6 2891 3,88
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0202010
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(
WT1600
10.5 Dielectric routine tests:
10.5.1 Separate source AC withstand voltage test:
Winding Larthing Test voltage, Frequency, Test time,
[kV] [Hz] 5]
{ . High voltage LV-+Hank 50 50 60
| Low voltage HV-tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%,
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100kVAC
HMOOVAC

N

ORONO
O TRANSFORMATOR

TMSOKVA
0.4/100kV
- 1 .
O TRANSFORMATOR
TMBOKVA
0.4/1100kV
\_ /
= 100kVAC =
J10OVAGC

T

10.5.2 Inducliigq AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [sl]
800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P =95%.
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11. Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr,0928-5305;

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT CL3.6kV(1500-3000/100V)-VKM?24/2/H-serial nt.:

- 345080101, 345080102; 345080103;
- Cast resin CT(25-300/5A)-A0S-serial nr.; 09195334; 09195335; 09195336;
-~ Capacitor divider(100V/100kV)- serial nr,1954

- Digital thermometer type HI 8757 serial nr.1203939

- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST,

TESTED BY:

Eng. Katerina Raicheva
(signature and stamp)
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TEST REPORT
Ne 0019-2/20.05.2016

Certificate of accreditation

reg Ne8IJTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase oil-immersed transformer, hermetically sealed,
TM 250/20/0.4, Dyn5, Ne209591, 2016

2. Customer ;: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0016/26.04.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4, Test methods used : IEC 60076-10:2003;

5. Date on which the product was received in test room: 19.05.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 ¢l.11.2)
7. Test date : 20.05.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Eng. Katerina Raicheva
(signature and stamp)
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Revision 0
11, Test result:
Details of transformer
“Serial Ne ;209591 kvA: 250 Voltage: 20000 £ 2x2,5%/ 400
Details of measuring instrument
Brand: Briiel & Kjaer  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
A weighted sound pressure level L_p.x:
M Oil-immersed transformer - hermetically sealed
0 Oil-immersed transformer - with conservator
Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
1 37,9 | 25,8 | 37,9 9 37,8 25,9 37,8
2 37,4 | 26,2 | 37,4 10 37,5 26,0 37,5
3 37,7 | 25,9 | 37,7 11
4 38,2 | 26,0 | 38,2 12
5 37,5 | 25,7 | 37,5 13 Legend
6 37,3 | 25,5 | 37,3 14 1 = Transformer noise
7 37,6 | 25,8 | 37,6 15 2 = Background noise -
8 37,4 | 26,3 | 37,4 16 bkl
Arithmetic/energy average : | 37,63 dB | on 10 measure points
LpA 36,68 dB
LwA 45,46 dB
Environmental correction K
Principal prescribed countur 7,544 m?
Total area of the surface test room 122,16 m?
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SOUND LEVEL MEASURMENT

Revision 0

12, Testing scheme:

Distance X =0.3m. Distance D = 0.60m. Microphone height from floor: 0,46m
13. Instruments used for the tests:

- Calibrator Sound Level Meter, serial nr.2651663

- Sound Level Meter, serial nr, 2684705

- Measuring Roulette, steel, serial nr. 51217
Notes: 1. The results from the tests are referred for the tested product only.

2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

1. Oleg Tsvetanovi......c.vuve v A5

2. Vasil Vasilev:........ %

| SO G 1 LN
Y Head of “LTC-TEiST’Eﬂ::w'-:f&- . WA, bevannin ‘

T T A

Eng. Katerina Raicheva
(signature and stamp)




JABOPATOPUS 3A W3ITUTBAHE ,JITII - TECT”
KBbM ,,JITI” EOOA

Crpanuna 1 ot 2

CMUCBK Ha NnpoBedeHUTe U3NUTBaHUA

Cepmupuxanm 30 arpeoumayis

pea Ne81JTH sanuden do 11.12.2018 2,
usoaden om HA"ECA",cvenacuo
UBUCKGAHUAMA HA CIMAHOAPHT

EN ISO/IEC 17025:2006

1. Tpudazen Macnen TpaHCHOPMATOP, XEPMETHIECCKH 38TBOPEH,
i TM 100/20, pabpuuern Ne209918, romuia na npoussoacrso - 2016,

2. 3aspuren Ha m3nutangeto; “Jlemn Tpado” EALL; rp.IlepHuk, yu. Branaficko pseranme Nel,

sasaexka Ne 0020/28.05.2016r.

3, Hpomspomuren: “Jlemu Tpado” EAJL; rp.Ileprnk, yi. Bnamaticko Becranue Nel,

4, Texguaeckyt JaHHE:

Hagmopcka BUCOUMHA

O6o3HavyeHne TM100/20
Homusanua mowHocr (kVA) 100
YecroTta (Hz) 50
HomunHanno BH 20000
HanpeeHne
(V) HH 400
3ary6u Ha fipazen xon 145
W) KbCo cbegUHeHMe KbM
: 75°C 1750
HanpexeHue Ha KbCo cheguHeHve ~ (%) 4
Cxema 1 rpyna Ha cBbp3BaHe Yzn5
PerynaynoHHK OTKNOHEHNA Ha cTpada BH + 2 x 2.5%
BH 24 kV (50 kV rms / 125 kV peak)
sonaynoHeH Knac
HH 1.1kV (3kV rms / - XV peak)
OxnampaHe ONAN, KasaH c pebpa
<1000 m

i

5. Hara Ha néquaBaHe Ha TIPOAIYKTa 3a U3NKTRaHe B rabopatopuara: 22.06.2016r.




JIABOPATOPHSI 3A USIIMTBAHE ,JITI] - TECT”

KbM ,,JITI” EOOJ Crpanuua 1 or 2

6. M3BLpImeHT H3NUTBAHHA:
6.1 PyTuHen Tect:
6.1.1. VamMepraHe Ha KoehuOHeHTA Ha TpaHCcPOPMAIs i TPyHa HA CBHLP3BAHE -
(IEC 60076-1:2011- cl.11.3);
6.1.2. VizaMeprane Ha aKTHBHOTO CHIIPOTHRIICHHETO HA HAMOTKHTE C IIOCTONHEH TOK -
(IEC 60076-1:2011-1.11.2);
6.1.3. MsMeprane Ha 3arybute U Toa Ha npaser xon - (IEC 60076-1:2011-cL.11.5);
6.1.4. MaMeprane Ha 3aryOnTe B HANPEKEHACTO HA KBCO CHEJAHHEHHE -
(IEC 60076-1:2011-cl.11.4);
6.1.5. Inenextprunn nm3nutBanng - (IEC 60076-3:2013)
6.1.5.1. VanuTRaHe Ha H30TANHATA ¢ HATPSKEHHE, IPHIOKEHO OT BHHIICH H3TOYHHK
(IEC 60076-3:2013-1.10);
6.1.5.2. ManuTRane Ha R30NMAHATA C MHYKTHPARO HAUDEKEHHE -
(IEC 60076-3:2013-1.11.2);
6.2. Tunoe tect:
6.2.1. Onpenengue Ha 38ykoBoTO HUBO - {IEC 60076-10:2005);

7. llepwon na mamuTRane: 23.06.2016r,

8. Pesynrar or mnureanmwita: Ipogyxrs ,,Tpudazen MacneH TpaHcOpMaTOp, XCPMETHUCCKH
zateoper” Tun TM 100/20, babpuuen Ne 209918, npemuna yernemuo H3MHTAHAATA,

PesynTaTh OT M3IHTAHUATA Ca BIUTIOUEHH B TecTORM npoTokom: Ne 0026-1/23.06.2016;
Ne 0026-2/23.06.2016;

9. CriicpKa OT W3NHTRAHAATA CHIIBPKA 2 CTPaHHULH.

L umx. Karepuna Palivera
Lo (nopnue 1 nieuar)
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ROUTINE TEST REPORT

Revision 0

TEST REPORT
Ne 0026-1/23.06.2016

Certificate of accreditation

reg. NeSIJTH valid until 11.12.2018

issued by Executive Agency "BAS",
According to the requirements of standard
EN ISO/AEC 17025:2006

(1. Three phase oil-immersed transformer, hermetically sealed,
TM 100/20/0.4, Yzn5, Ne209918, 2016r.

2. Customer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Stfeet
Order 0020/28.05.2016

3. Manufacturer; LEMI TRAFO JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-1:2011;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 22.06.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011- ¢l.11.3);
( 6.2. Measurement of winding resistance (IEC 60076-1:2011-cl.11.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-cl.11.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5. Dielectric routine tests IEC 60076-3:2013)
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-cL.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cl.11.2);

7. Test date: 23.06.2016
8. Test result: The product passed the tests

9. The report com{ams 7 pages
‘; ‘; “"-

Yy { AT Faro~"m0 ) tie

I Evicrprs £ 0N
Head of “LTC-TEST® :..o AN
Eng. Ka

aichpva
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ROUTINE TEST REPORT

Revision 0

(signature and stamp)

10. Test results:
10.1. Measurement of voltage ratio (20000/400V) and check of phase displacement:

Krlch

TRANSFORMATOR

PO Y

Tap Phase | Transformati | Phase | Transformaf | Phase Transformati Vector
changer A on B ion C on group
position coefficient’s cocfficient’s coefficient’s

error, % error, %o error, %
1 52,515 0,03 52,509 0,02 52,507 0,01
2 51,27 0,04 51,25 0,00 51,25 0,00
3 50,02 0,04 50,013 0,03 50,011 0,02 Yzns
4 48,756 0,01 48,754 0,01 48,752 0,00
5 47,512 0,03 47,511 0,02 47,51 0,02

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.
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10.2 Measurement of winding resistance:

oXolo

\

/

TRANSFORMATOR
MRC 6105N
HV....OM
LV....OM
- o ORONORO.
I
Tap changer Ruy, Ruyws Ry.w, Temperature during test
position Q Q Q 28°C
1 - - - Ruy:Q 0,02378
) _ _ - Ry 0,02372
3 45,7 45,75 45,73 Ry 0,02382
4 - _ N
J - - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%,

10.3 Measurement of no-load losses and current:

Tap changer U1 02 U3 11 | ] I3 P1 P1 Pt
position [V] [V] [V] [A] [A] [A] W] [W] [W]
3 398,26 | 400,45 401,02 | 0,3609 0,2913 0,3591 47,2 34,1 62,1
Uav. Iav. Poy I
[V] [A] [W] [%]
i " 399,91 0,3371 143 0,23

l="~: i’E “‘,(4“
Measurements were pekformed with expanded uncertainty: 2% for voltage2,5% for current,3% for power and the

confidence level P = 95%. .
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10.4 Measurement of short circuit impedance and load losses at temperature 28 °C:
Tap changer Ul U2 U3 1 2 13 P1 P1 r
position [V] V] vl [A] [A] [A] W] [W] W]
3 419,24 421,9 422,2 1,5006 1,5148 1,5122 125,4 125,5 129,4

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current, 3% for power and the
confidence level P = 95%.

Uav. [V] | Iav. 3P PK C | Uk™*°
[A] (W] [W] [%e]
421,087 1,5092 380,3 1624 4,11
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HOE
|mo-4>2m0mn=Z>n

]

o
WT1600 i
" 10.5 Dielectric routine tests:
10.5.1 Separate source AC withstand voltage test:
Winding Earthing Test voltage, Frequency, Test time,
[kV] {Hz] [s]
High voltage LV-+tank 50 50 60
Low voltage HV-+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.
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100KVAC
MOOVAC
)
N
- ™

TMS50KVA
0.4/100kV
w ' u n
T N OO,
= r \
O TRANSFORMATOR
TMS50KVA
0.4/100kV
o jl
- 100kVAC =
100VAC
? |
10.5.2 Induée}j AC withstand voltage test:
Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level

P=95%.
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11. Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr,0928-5305;

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT CL.3.6kV(1500-3000/100V)-VKM?24/2/H-serial nr.:
345080101; 345080102; 345080103;
- Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954

- Digital

thermometer type HI 8757 serial nr.1203939

- Mechanical chronometer type Slava serial nr.0521682

Notes:

TESTED BY:

1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

e Cl e

Head of “LTC~TE§T’

e 3
[T RS AL e

Eng. Katerina Raicheva
(signature and stamp)

i
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SOUND LEVEL MEASURMENT

Revision 0

TEST REPORT
Ne 0026-2/22.06.2016

Certificate of accreditation

reg N8 1JTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase oil-immersed transformer, hermetically sealed,
TM 100/20/0.4, Yzn5, Ne209918, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0020/28.05.2016

3. Manufacturer; LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4, Test methods used : IEC 60076-10:2003;

5. Date on which the product was received in test room: 22.06.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 cl.11.2)
7. Test date : 23.06.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Eng. Katerina Raicheva
(signature and stamp)
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11. Test result:
Details of transformer
Serial Ne ;209918 kvA:; 100 Voltage: 20000 + 2x2,5%/ 400
Details of measuring instrument
Brand: Briel & Kjaer Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
A weighted sound pressure level Lp—A:
M Oil-immersed transformer - hermetically sealed
O Oil-immersed transformer - with conservator
Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
1 33,4 | 26,2 | 32,4 9 33,7 26,2 32,7
2 33,8 | 26,2 | 32,8 10 33,3 26,1 32,3
3 33,3 | 26,0 | 32,3 11
4 33,6 | 26,4 | 32,6 12
5 33,2 1 26,3 | 32,2 13 Legend
6 33,8 | 26,2 | 32,8 14 "1 = Transformer noise
7 33,5 | 26,2 | 32,5 15 ' 2 = Background noise
8 33,1 | 26,4 | 32,1 16 palilbiid
Arithmetic/energy average : | 33,47 d8 | on 10 measure points

LpA 31,61 dB
LwA 39,91 dB

Environmental correction K 0,8681069
Principal prescribed countur 6,7575 m?
Total area of the surface test room 122,16 m?

ya
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12. Testing scheme:

Distance X =0.3m. Distance D = 0.53m." Microphone height from floor: 0,51m

13, Instruments used foy the tests:
- (alibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr, 51217

Notes: 1. The results from the tests are referred for the tested product only.

2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

Prmmmeli

Head of “LTC-TES T .. £ (AL .

Eng. Katetina Raicheva
(signature and stamp)




JIABOPATOPUS 3A U3TIATBAHE ,,JITII - TECT”
KBbM ,JITH” EOOA

Crpaunna 1 oT 2

CNMNCBLK Ha npoBeaeHUTe N3NMTBaHUA

Cepmugpuram 3a axpeoumayus

pez. Ne81JIH eanuden 0o 11.12.2018 2.
usdaden om HA"BCA" cvenacro
HBUCKEAHUAING HA CHIAHOAapRI
ENISO/IEC 17025:2006

1.Tpudaszen mMacieH TpaHCHOPMATOD, XEPMETHICCKY 3ATBOPEH,
n TM 50720, dhabpuuer Ne209062, roguma Ha IIPOH3BOJACTBO ~ 2016.

2. BasieuTen Ha usnmranuero: “Jemu Tpado” EAJL; rp.Jlepnuk, yin. Brajaitcko BCTaHie Nel,

sasBka Ne 0017/10.05.2016r.

3. TIpomsomuren: “Jlemu Tpapo” EAJL; rp.Tlepunx, yi. Biagalicko BHCTaHNC Nel,

4. TexardeckH JaHHH: -

Obo3HaueHne TM50/20
HomuranHa momHoct (KVA)} 50
YecroTa (Hz) 50
Homunanno BH 20000
HanpemeHne
(V) HH 400
3ary6u Ha MpaseHd xon 90
W) Kbco cheguHeHne Kbm
75°C 1100
HanpenxeHye Ha KbCO CbeAVHeHNE - (%} 4
Cxema v rpyna Ha CBbp3BaHe Yzn5
PerynaynoHHN OTKNOHEHNA Ha CTpaHa BH +2x2.5%

BH

24 kV (50 kV rms / 125 kV peak)

WsonalioHeH Knac
HH

1.1kV (3kV rms / - kV peak)

OxnaxpgaHe i

ONAN, kazaH ¢ peGpa

<1000 m

Hagmopcka BucouHa

5. Jlata Ha nony;';émi{ga Ha IpojlyKTa 3a HanuTeane B maboparopusta: 08.06.2016r.




JABOPATOPHS 3A H3IIUTBAHE ,JITII - TECT”
KBM ,,JITH” EOOJ ’

Crparmma 1 ot 2

6. I3BbpineHd H3MUTBAHHA!
6.1.PyTHHEH TECT:

6.1.1. Miameprare Ha xoeduimenTa Ha TpaHc(opMalyst 1 'PYTia Ha CBRP3BAHC -

(IEC 60076-1:2011- cl.11.3);

6.1.2. VisMepBaHe Ha aKTHBHOTO ChIIPOTHBICHHETO HA HAMOTKHTE C TIOCTOSHEH TOK -

(IEC 60076-1:2011-1.11.2);

6.1.3. Vameppare Ha 3aryGuTe M ToKa Ha IpaseH X0z - (IEC 60076-1:2011-cL.11.5);
6.1.4, MsMcpBaHe Ha 3aryOHTE M HANPEKCHHETO HA KBCO CHEUMHCHHE -

(IEC 60076-1:2011-cl.11.4);
6.1.5. Muenexrpuanu menursaus - (IEC 60076-3:2013)

6.1.5.1. MizamaTBaHS HA H30JIAIMSITA ¢ HATIPEKeRUe, TIPHIIOJKEHO OT BHRHILIEH M3TOTHHK

(IEC 60076-3:2013-1.10);

6.1.5.2. UsnuTRaHe HA M30JIAIHATA C HHEAYKTHPAHO HAIIPEXKCHHE -

(IEC 60076-3:2013-1.11.2);
6.2, TumoB TecT:
6.2.1. Onpenensiie Ha 38yKosoto 1uBo - (IEC 60076-10:2005);

7. lepuoy Ha usnareade: 09.06.2016r.

8. Pesynrar or usnnrsanuira: MpoaykTsT ,, Tpudasen Macien TpaHcdopMaTop, XEPMETHICCKH
sarpopen” Tin TM 50/20, dpabpuuen Ne 209062, npeMHHa yeoemHo H3NHTAHIATA,

PesynTaTi 0T H3IATAHKATA Ca BKIOUEHH B TecToBH mpoToxoim: Ne 0023-1/09.06.20 16;
Ne 0023-2/09.06.2016;

9, CIHcHKa OT M3IKHTBAHKUATA CHJIBPIKA 2 CTPAHHIIH,

.
o PBKOBOJTUTEI HA "JITLI-TECT".

umk. Kareprna Paifuena

{VIOTIHC M TIeaT)
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TEST REPORT
Ne 0023-1/09.06.2016

Certificate of accreditation

reg NeS1JIH valid until 11.12.2018

issued by Executive Agency "BAS”,
According to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase oil-immersed transformer, hermetically sealed,
TM 50/20/0.4, YznS5, Ne209062, 2016r.

2. Customer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Street
Order 0017/10.05.2016

3, Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Street

4, Test methods used : IEC 60076-1:2011;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 08.06.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011-cl.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-cl.11.2);
6.3, Measurement of no-load losses and current (IEC 60076-1:2011-cl.11.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5. Dielectric routine tests (IEC 60076-3:2013)
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-cl.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cL.11.2),

7. Test date: 09.06.2016
8. Test resuit: The product passed the tests

9. The report con’gagiﬁg 7 pages
AR
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10. Test results:
10.1. Measurement of voltage ratio (20000/400V) and check of phase displacement:

RSIcIch

TRANSFORMATOR

NEACRCRON

Tap Phase | Transformati | Phase | Transformat | Phase | Transformati. Vector
changer A on B fon C on group
position coefficient’s coefficient’s coefficient’s

error, Yo errvor, % error, %
1 52,52 0,04 52,519 0,04 52,511 0,02
2 51,26 0,02 51,265 0,03 51,269 0,04
3 50,02 0,04 49,993 -0,01 50,013 0,03 Yzn5
4 48,764 0,03 48,755 0,01 48,795 0,09
5 47,518 0,04 47,513 0,03 47,525 0,05

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.
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10.2 Measurement of winding resistance:
4 N
#
HY || LV v U
. K A
TRANSFORMATOR
MRC 6105N
HV....OM
LV.....OM
- / OJONONO.
.. /
Tap changer Ruywv, Ruw, Rvyv.w, Temperature during test
position Q Q £2 23°C
| ] . : Ry 0,04407
2 - ; } Ryw;Q 0,04415
3 147,64 148 1483 Ry 0,04423
4 . - i
5 . - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

10,3 Measurement of no-load losses and current:

Tap changer U1 U2 U3 I 2 B P1 P1 P1
position [V] [V] [V] [A] [A] [A] [W] [W] [W]
3 398,38 | 400,33 401,15 | 0,3631 0,3246 0,3558 27,8 19,9 35,2
‘( K"‘ Uav. Tav. Poy,, Io
(RN [V] [A] [W] [“o]
B 399,95 0,34783 83 0,48

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for curvent, 3% for power and the
confidence level P = 95%.
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10.4 Measurement of short circuit impedance and load losses at temperature 23 °C:

7
T
R
]
56
N

D (o (lo(‘o_—_

WT1600

OO

[mo+4>»zz0maz>n]

1010

Tap changer U1 U2 U3 11 12 13 P1 P1 P1
position [V] [V] V] [A] [A] [A] [W] [W] [W]
3 401,72 403,6 404,2 0,7226 0,6944 0,7067 70 67,5 63,8

Measurements were performed with expanded rmcértaimy: 2% for voltage,2,5% for current,3% for power and the
confidence level P = 95%.

Uav. [V] | Tav. 3P PK™C | UK€
[A] (W] [W] [%]
403,167 0,7079 201,3 995 4,25
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20,010

N
WT1600
10.5 Dielectric routine tests:
10.5.1 Separate source AC withstand volfage test:
Winding Earthing Test voltage, Frequency, Test time,
[kV] [Hz] [s1
High voltage LV-+tank 50 50 60
Low voltage HV+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%.
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O TRANSFORMATOR

TMEOkVA
0.4/100kV

il

—

Q ] TRANSFORMATOR
ONOROBORS

100kVAC =
1100VAC

T

TMS0kVA
0.4/100kV

VA
10.5.2 Induced }-\C “;lghstand voltage test:

Test voltage Frequency, Test time,
2xUn, {V] [Hz] [s}
800 150 40

Measurements were performed with expanded uncertainly: 2% for voltage, 0,0016% for frequency and the confidence level
P =952,
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11, Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr,0928-5305;

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Castresin VT C1.3.6kV(1500-3000/100V)-VKM?24/2/H-serial nr..

345080101; 345080102; 345080103,

- Cast resin CT(25-300/5A)-A0S-serial nr.: 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nr.1203939

- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY:

1. Oleg Tsvetanov

T l
Len.

RN B

e

\
.
e LOARIA J
]

Eng. Katerina Raicheva
(signature and stamp)
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TEST REPORT
Ne 0023-2/09.06.2016

Certificate of accreditation

reg. Ne8 LJTH valid until 11.12.2018

issued by FExecutive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase oil-immersed transformer, hermetically sealed,
TM™M 50/20/0.4, Yzn5, Ne209062, 2016

2. Customer : LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0017/10.05.2016

3. Manufacturer;: LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-10:2003;

5. Date on which the product was received in test room: 08.06.2016

6. Tests performed:
6.1 Determination of sound levels - (IEC60076-10 cl.11.2)

7. Test date : 09.06.2016
8. Test result: The product passed the tests
- 9, The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik
o
‘\\ J}\ [--—,_-_.‘_“_-k e = eea e s

i
I
L

Br et

R

Head of“LTC-TES!I"_’, RS €O AN A T T

Eng. Katerina Raicheva
(signature and stamp)
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11. Test result:
Details of transformer
Serial Ne ;209062 kVA: 50 Voltage: 20000 + 2x2,5%/ 400
Details of measuring instrument
Brand: Briiel & Kjeer  Type: 2238 Mediator Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
A weighted sound pressure level Lp_A:
M Oil-immersed transformer - hermetically sealed
0 Oil-immersed transformer - with conservator
Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
1 32,5 | 25,3 | 31,5 9 33,5 25,7 32,5
2 32,1 | 24,9 | 31,1 10 32,7 25,2 3,7
3 32,7 | 25,1 | 31,7 11
4 32,6 | 25,0 | 31,6 12
5 32,3 | 24,8 | 31,3 13 Legend
.6 32,8 | 25,2 | 31,8 14 1 = Transformer noise
7 32,6 | 25,3 | 31,6 15 2 = Background noise
8 32,2 | 25,5 | 31,2 16 Sorrect noe
Arithmetic/energy average : | 32,60dB | on 10 measure points

LpA 30,94 dB
LwA 38,04 dB

Environmental correction K 0,6729708

Principal prescribed countur 5,11875 m?

Total area of the surface test room 122,16 m?
A
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12. Testing scheme:

Distance X =0.3m. Distance D =0.55m. Microphone height from floor: 0,38m

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr, 2684705
- Measuring Roulette, steel, serial nr. 51217

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :
1. Oleg Tsvetanovi.....cooveeeenn Ao ANA LN e
.

2. Vasil Vasilev:.........: \f WA L B
. J (signpiute { £ Wom. IS '
\j ‘ £ Y 110,
%!“.E‘Ei \\ [ —eeen i,.'\‘ e ! :. A ~':-"-:‘ N | "‘"‘ljs;‘"""“" =2
W‘-‘i{ N Head of “LTC-T]?STﬁ’m;r.:-;-'-.fr.. OBARAAL L g

Eng. Katerina Raicheva
(signature and stamp)



JABOPATOPHS 3A M3IIUTBAHE ,,JITII - TECT”
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Crpanuna 1 ot 2

CNMUCHLK Ha NpoBeaeHUTe U3NUTBAHUA

Cepmuguram 3a axpedumayus

pea No81JIH eanuden 0o 11.12.2018 2.
uzoaden om HA"BCA" cvanacuo
UIUCKBAHUAMA HA CIAHOAPIN
ENISO/AEC 17025:2006

1.Tpudazen mMacner TpaHchopMaTop, XepMETHUECKH 3aTROPEH,
T TM 250/10, gpabpuuer Ne208814, roguua Ha npouspojcIso - 2015,

2. Baseuren #a warnarannero: “Jlemu Tpado” FAJT; rp.Ilepunk, yi. Bramaiicko pecranie Nel,
P

sasBka No 0007/14.03.2016r.

3. TIpoussomuten: “Jlemu Tpado” EAJL; rp.Ilepunk, yi. Boanaticko BeeTanude Nel,

4, Texuruecku TAUHA!

PerynalinoHHN OTKIIOHEHMA Ha cTpaHa BH

OGoznaveHne TM250/10
HomuHanua mowHoct (kKVA) 250
Yecrora (Hz) 50
HomuHanHo BH 10000
HanpexeHne
V) HH 400
3ary6u Ha MNpa3ses xop 300
W) Kbco chepiuHeHne KbM
75°C 3250
HanpeeHue Ha KbCo cbefuHesHne - (%) 4
Cxema i rpyna Ha CBbp3BaHe Dyn5
+2x2.5%

BH 12 %V (28 kV rms / 75 kV peak)
MsonauvioHeH knac
HH 1.1kV {3kV rms / - kV peak}
OxnapaHe ONAN, KazaH c pebpa
Hapmopcka BucounHa <1000 m

5. Jlara Ha Tony4aBaHe Ha IPOJIYKTA 33 U3IMTBAHE B naboparopuara: 20.05.2016r.

i}

}
i




JIABOPATOPHSA 3A M3IINTBAHE ,,JITH - TECT”

KBM ,JTIP EOOJ Crpanuna 1 oT 2

6. V3BhpireHl H3THTBAHA:
6.1.PyTunen Tecr:
6.1.1. Vismepsare Ha xochHIHEHTa HA TPAHCHOPMALIHS M IPYIa HA CBHP3BAHE -
(IEC 60076-1:2011- cL.11.3);
6.1.2. MsMepBane Ha aKTHBHOTO CHIPOTHBICHHETO HA HAMOTKHUTE C MOCTOAHEH TOK -
(IEC 60076-1:2011-1.11.2);
6.1.3. MaMeprane Ha 3ary6ure H Toka Ha npasen xox - (IEC 60076-1:2011-cl.11.5);
6.1.4. MismeppaHe Ha 3aTy0UTE H HAUPEKEHHETO HA KHCO CHE/IMHEHHE -
(IEC 60076-1:2011-cl.11.4);
6.1.5. Huenextpuunn nanursanug - (IEC 60076-3:2013)
6.1.5.1. Vsnurpane Ha H30NAIKATA C HAIPEXKEHUE, IPHII0KEHO OT BEHILIEH H3TOYHHK
(IEC 60076-3:2013-1.10);
6.1.5.2. VsnurBane Ha K30JIAUMATA ¢ HEAYKTHPAHO HAIPEXKEHHUE -
(IEC 60076-3:2013-1.11.2);
6.2. Tumos TecT:
6.2.1. Onpenenase Ha 38ykoBoTo HEBO - (IEC 60076-10:2005);

7. lepyiox Ha nanursane: 06.04.2016r.

8. PesynTar ot usnureanusra: HpogyrrsT ., Tprdasen macnen TpaHchopMarop, XepMETHUECKH
sarpopen” Tan TM 250/10, dhabpraer Ne 208814, npemnHa yCremno H3MUTAHAATA,

Pe3ynTaTi OT H3NMTAHHATA CA BKIIOUEHH B TecTOBH poTokomu: Ne 0013-1/06.04.2016;
Ne 0013-2/06.04.2016;

9. CIHCEHKA OT M3MHTBAHHATA Ch)IBpPXKa 2 CTPAHUIIH.

I A S =
! fibiy
HER I

£ mmamarely Aenriois

o

PHLKOBOATEI HA "JITIL-TECT!:. 57 (o N Gullis, Jiveee

|

umK. Karepuna Paliuena
(HOARKG 1 TICUAT)
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TEST REPORT
Ne 0013-1/06.04.2016

Certificate of accreditation

reg Ne8IJIH valid until 11.12.2018

issued by Executive Agency "BAS",
According to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase oil-immersed transformer, hermetically sealed,
TM 250/10/0.4, Dyn5, Ne208814, 2015, ‘

2. Customer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Street
Order 0007/14.03.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA, 1 Vladaisko vastanie Street

4. Test methods used : IEC 60076-1:2011;
IEC 60076-3:2013;

5. Date on which the product was received in test room: 05.04.2016

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement
(IEC 60076-1:2011- cl.11.3);
6.2. Measurement of winding resistance (IEC 60076-1:2011-¢cl.11.2);
6.3. Measurement of no-load losses and current (IEC 60076-1:2011-cl.11.5);
6.4. Measurement of short circuit impedance and load losses
(IEC 60076-1:2011-cl.11.4);
6.5. Dielectric routine tests (IEC 60076-3:2013)
6.5.1, Separate source AC withstand voltage test (IEC 60076-3:2013-¢c1.10);
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cl.11.2);

7. Test date: 06.04.2016
8. Test result: The product passed the tests

9. The report contains: 7 pages
i NP

[ mmeeetly e AL
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b oo s TN Ay
Head of “LTC-TEST” ..., [sh%
Eng, K

(signature and stamp)
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10, Test results:
10.1, Measurement of voltage ratio (10000/400V) and check of phase displacement:

Kk

TRANSFORMATOR

(
Seleloye
J
Tap Phase | Transformati | Phase | Transformat | Phase | Transformati Vector
changer A on B jon C on group
position coefficient’s coefficient’s coefficient’s
, error, % error, % error, %
( 1 45,475 0,02 45,505 0,09 45,491 0,05
2 44,389 0,01 44,389 0,01 44,399 0,03
3 43,311 0,02 43,289 -0,03 43,289 -0,03 Dyn5
4 42,209 -0,02 42,203 -0,04 42,225 0,01
5 41,181 0,11 41,193 0,14 41,181 0,11

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%.
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10.2 Measurement of winding resistance:
4 N
HV LV v u
\
TRANSFORMATOR
% MRC 6105N
HV.....OM
LV.....OM
- - OJORORO,
o /

Tap changer Ruyvs Ryaws Ry, Temperature during test
position Q Q Q 18°C

1 . - - ) 0,005776

2 - - - Ryw; (2 0,005816

3 4,233 4,233 4,242 Ry 0,00578

4 . - _

5 - - -

Measurements were performed with expanded uncertainty 0,5% and the confidence level P = 95%.

10.3 Measurement of no-load losses and current:

Tap changer Ut u2 U3 1 12 I3 P1 P1 P1
position [V] [V] [V] [A] [A] [A] [W] [W] [W]
3 399,08 | 400,83 400,38 0,928 0,6532 0,9474 134,2 73 82,1
Tav, Iav. POmt. IO
[V] [A] [W] [%]
400,1 0,84287 289 0,23 .

Measurements were:performed with expanded uncertainty: 2% for voltage2,5% for current,3% for power and the
confidence level P ﬁ&&%
U
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10.4 Measurement of short circuit impedance and load losses at temperature 18 °C:

WT1600

Tap changer Ul U2 U3 I 2 3 P1 Pl P1
position [V] V] [V] [A] [A] [A] [W] [W] [W]
3 359,4 360,2 360,6 13,061 12,915 13,12 724 678 690

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current, 3% for power and the
confidence level P = 95%,

Uav. [V] | Iav. 3P PX™¢ | Uk™°C
[A] [W] [W] [%]
360,067 13,032 2092 3099 4,05
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10.5 Dielectric routine tests: .
10.5.1 Separate source AC withstand voltage test:
Winding Earthing Test voltage, Frequency, Test time,
(kY] [Hz] [5]
High voltage LV+tank 28 50 60
Low voltage HV-+tank 3 50 60

Measurements were performed with expanded uncertainty: 3,6% for voltage and the confidence level P = 95%,

™

/
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100kVAC
1MOOVAC

I
L

ORONO
Q TRANSFORMATOR

TMBOKVA
0.4/100kV

WECROCRONONy

- R

Q TRANSFORMATOR

TMBOKVA
0.4/100kV

\_ -

= 100kVAC -

/100VAC

T

10.5.2 Induced AC withstand voltage test:

Test voltage Frequency, Test time,
2xUn, [V] [Hz] [s]
L 800 150 40

Measurements were performed with expanded uncertainty: 2% for voltage, 0,0016% for frequency and the confidence level
P=095%. v
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11, Instruments used for the tests:

- Turn ratio meter PWR 3-A serial nr.0928-5305;

- Microohmmeter-MRC6105N-serial nr.0928-5306;

- Wattmeter " Yokogava"-WT1600 serial nr.91J702269;

- Cast resin VT CL3.6kV{(1500-3000/100V)-VKM24/2/H-serial nr.:

- 345080101; 345080102; 345080103;
- Cast resin CT(25-300/5A)-A0S-serial nr.; 09195334; 09195335; 09195336;
- Capacitor divider(100V/100kV)- serial nr.1954

- Digital thermometer type HI 8757 serial nr,1203939

- Mechanical chronometer type Slava serial nr.0521682

Notes: 1. The results from the tests are referred for the tested product only.
2. Reproduction or copying of the contents of this report in any other form unless its
complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY:

(signature}

bl '
2. Vasil Vasilev:.......... ,‘%Q /; .............
Zn

Head of “LTC-T]FES}‘G;'E'.’Z“J_"?”.’.'. i)

A Eng. Katerina Raicheva
(signature and stamp)
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TEST REPORT
Ne 0013-2/06.04.2016

Certificate of accreditation

reg Ne81JTH valid until 11.12.2018

issued by Executive Agency "BAS",
according to the requirements of standard
EN ISO/IEC 17025:2006

1. Three phase oil-immersed transformer, hermetically sealed,
TM 250/10/0.4, Dyn5, Ne208814, 2015

2. Customer ; LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie Street
order 0007/14.03.2016

3. Manufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARITA ,1 Vladaisko vastanie Street

4., Test methods used : IEC 60076-10:2003;

5. Date on which the product was received in test room: 05.04.2016
6. Tests performed:

6.1 Determination of sound levels - (IEC60076-10 cl.11.2)
7. Test date : 06.04.2016
8. Test result: The product passed the tests
9. The report contains: 3 pages

10. Site: Test Room "LTC-TEST", Pernik

Eng. Katerina Raicheva
(signature and stamp) .
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11. Test result:
Details of transformer
Serial Ne :208814 kVA: 250 Voltage: 10000 x 2x2,5%/ 400
Details of measuring instrument
Brand: Briiel & Kjeer  Type: 2238 Mediator Serial Ne ; 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequency: 50 Hz
A weighted sound pressure level Lp—A-:
M Qil-immersed transformer - hermetically sealed
O Oil-immersed transformer - with conservator
Measuring | dB | dB | dB | Measuring dB dB dB
position 1 2 3 position 1 2 3
1 38,2 | 25,2 | 38,2 9 38,3 25,6 38,3
2 38,6 | 25,2 | 38,6 | 10 38,9 25,3 38,9
3 38,7 | 25,4 | 38,7 11
4 38,0 | 25,3 | 38,0 12
5 38,4 | 25,2 | 38,4 13 Legend
6 38,8 | 25,2 | 38,8 14 1 = Transformer noise
7 38,6 { 25,1 | 38,6 15 2 = Background noise
8 37,8 | 254 | 37,8 16 e
Arithmetic/energy average : | 38,43 dB | on 10 measure points

LpA 37,56 dB
LwA 45,92 dB

Environmental correction K 0,8793289
Principal prescribed countur 6,854 m?

Total area of the surface test room 122,16 m?
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12. Testing scheme:

Distance X =0.3m. Distance D = 0.60m. Microphone height from floor: 0,46m

13. Instruments used for the tests:
- Calibrator Sound Level Meter, serial nr.2651663
- Sound Level Meter, serial nr. 2684705
- Measuring Roulette, steel, serial nr, 51217

Notes: 1. The results from the tests are referred for the tested product only.

2. Reproduction or copying of the contents of this report in any other form unless
its complete photocopying is not allowed without written consent from LTC-TEST.

TESTED BY :

! .
2. Vasil Vasilev: Iza/ba Ly e e

fitld
ECLh
R s
i
U4 Head of “LTC-TE;ST’éi»:fmara. e e
\ Eng. Katerina Raicheva

(signature and stamp)




