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TRAFO COMTROL | 2304 Pernik, 1 "Viadaisko vastanie” Street

Lemnl Trafo SOUND LEVEL MEASUREMENT

Transiormers According to EN/IEC 60076-10/2005, Standard

TEST REPORT No. 000034

DETAILS OF MEASURED CAST RESIN TRANSFORMER

23
Rated Power: 400 kVA | Rated Voltage: 10/0.4 kV | Rated Fféquency: 50 Hz | Serial Ne 113577

DETAILS OF USED MEASURING INSTRUMENTS

1. 12-ch Input Module LAN-XI, 25.6 kHz Pulse 18.1.1.9 type 3053 B-120 - Brilel & K;aer Ser.No. 3053-106824;
2. 1" frée-field Mlcrophones, 8 kHz to 12.5 kHz prepotansed lﬁtiudmg preamplifiée. 2671 with TEDS - Briiel & K]ar
Ser No No. 2952374 2952375= 1952376} 2952377 7952378 &nd 2952379,

TEST CONDITIDNS

Supphed valtage 400 V ln the Acoustuc Semi'Anechmc Chamber APE 1528 Ser No. 2341A .
" i ordance w1th EN 150 3746/2010 e

A'WEIGHTED sour;n PRESSURE LEVEL Lot

Measurdng | _dABV. ) dB

Neasurli ! Measuﬁng ch dB V dB ” b
oo position I ‘$5irém (i) ackg @i ]| o Cort, posttion > |- shiveee iy | . Back | Corri iy s Legend
g 1. |. 4578 .1 32.40 | .45.78 9 o0, 4735 |. 3306 | 49,29 . |(1)=Transformer Hoise
i3 2 | 5063 | 3340 | 50 10 ... 45.09 | 33.51 | .:49.09  |(2)=Backgrouhd fisise ,
é‘é 3 4430 1. 32.63. - | 44310 A1 ). 4856 . | 32.98 | 48.56  |(3) = Transformer cortected noise
5% 4 | 5149 | 3546 | ! ~.42,00. 4844 | 32,72 ). 48.44
§2 [T 5 [ 4900 | 3344 : ENT S R I e S
£ 3 ~49.79 32.51 ia T R N For;alcu{gtiz)ln of Lln?o‘njec;ed 5(_)unld
= e e — e B sebe e ez doressure level d simple arithdétical
7| 4878 | 3212 7 15 e
8. | 4716 3254 16 ] . . S N
Uhcotrected average sound pretsure evel lpAO 43.32 dB |ori 12 méaslire points
S EST RGO CORRECTIONFACTOR ™ T ENVIRONMENTAL CORRECTION (K)
Average acoustic absorption coefficient (a) 0.46 4
Total area of the test room surface (Sv) 106,000 m? 101 [1 = ] K
Test area factor A = &S, 48,76 m? AfS
Principal prescribed contour (S) 22.6801 m? i
2
{Reference area (So) 1.0000 m - 1019 (!0 1001,11%} l"
{Corrected average sound pressure level: Lpaf 43.93 dB - s :,/
bund Power Level twal 57.49 dB Lwa = fpa * "0'9*5(;“ ;
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Ha ocHoBaHue 4n.37 ot 30r1 Ha ocHoBaHue un.37 ot 30N P distance (< (
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Tested by: Approved bx Date: 30.11.2020

/0leg Cvet}arygv/ ikaterd R 50:;5? i
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TECTOB nNPOTOKON copnon e 13272

Tondaseq CyX TpaHcdopMaTop lopuna 2020
Xapakrepuctukm | Haamopcro imeo <1000 m
fispBUYHa Bropuyua
% AN MotgHoeT (KVA) 630 630
g Tok (A) 36.37 909.33
&) Sl AF Mouwocr (kVA)
Tpahedopmamopu | O Tok (A)
. Hanpexedve (V) 4 10000 400
BekropHa rpyna Dyns Komyraumsa ¥ +2%2,5% -
Yecrorta 50 Hz CebpapaHe TPUbIBAHKK 3sespa+H
: Temn. kitac 5 ) F F
MaKc TeMnepaTypa {K)
: V!sdnauuoHeﬁ Knac (kV)

MMne,anc HA |
Haipeieling |
-6:.00% . -

+100% ..
. 8.18%
3.0%

| npaseu xdg ) npéaeH xo,q
QQGW

S P T

Puql'-lA ] C_T HE | insonAuw'ﬂ%A

. BVENEKTE g
CUHayl(mupaHo H np WeHue v, .. - G 1QsLiuend.cunycyudantio Hahpexehite
Tecroso ~ 7] Tecroa - | rlpoq‘bnmw Técrosg Npopvring: Peaymar ot
__harpeeting | - Gécrota ’fengCT naitbsEhve | TeRNGEF
gogv 150tz _apr 228 Bo"
i S0 ST e _nameeaAHun_-H ;
- 10000V [ .. Halorika ;
Sdsa, [ 0. - Oala T 0 -
US| 14746025 | o Puav | 0.001255 Ee”“:’::?;pz*‘a 23 °C
AUAW 1147254071 . b uow. - [0.0012832) - e RDiEhdiEpeEa :
V1w 14734663 . o 2V-2W . - 10.0012562] 0 2v-ow ..
SR --,.-.i-_,;.,~VSMEPBAHPIHHAHAGTMHEHPASPRJ:[ b ey s
“Un ", ﬂpenamaapaane ... Vamepeno tbaaa U BPasaV | dazaW . ﬂorly'-teHO HI/IBO Peayntar 67 7écra
10600 V- | 18006V~ sazge | 13bvov - ggc “4opc | wEpe 40pC | Eppd
B KOE®ULVEHT HA TPAHC®OPMALIAA
—F . (Tonepanc: +0,5% Ha CTLRano +1% Ha apyrme cTenana) -}
CroTHolleHre. 10000 / 400 V. CHoTHOLWEHWE ChOoTHOWERNe CroTHOWEeHNE /
Kom. crbhnka 2.50% Kom. cTbnka Kom. cTurxa Kom. cTbnka f ’
‘flosuuma  ~ | NamepeHo [Peaynt)  [loauiua MamepeHo ! Peaynr, {131uus HamepeHo |PeaynT flosuuua WamepeHo | Peaynrat
. ) /
'5.00% 45.49 V)
250% | 4441 | . -/
0 43.32 , .
-2.50% 4223 ]
-5.00% 41.14 7 ‘ [
/ U
aHu ypean
OHM1 RAP1 TA1 TV2 TV3 MAG1 WBPA1 DMS1
5 ; il Y M |
i VB HNAC:E2-C2-F1 \ i Pm .20
fognnc 3a npuemade : Krivenr ; AN G R N
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TRAFO CONTROL | 2304 Pernik, 1 “Viadaisko vastanie” Street

Lamnd Trafic SOUND LEVEL MEASUREMENT

Transformers According to EN/IEC 60076-10/2005, Standard

TEST REPORT No. 000025

D[-__I‘AILS OF MEASURED CAST RESIN TRANSFORMER

iRated Power: 530 KVA | Rated Voltage: 10/0.4 kV | Rated Frequency 50 Hz | Serial Ne:13272 | Manufacturer: TMC Trafo

{DETAILS OF USED MEASURING INSTRUMENTS

1. 1Z:ch Input Modute LAN-X1, 25.6 kHz Pulse 18.1,1.9 type 3053 B-120 - Brilel-& K;aer Ser,No. 3053-106824;-
2, 14" free-field Mucrophones 8 kHz to92.5 kHz prepblansed lncludmg preamphﬂer 2671 with TEDS - Briel & Kjser
Sér No.No. 2952374; 2952375; 295237, 7952377} 7952378 and 5953379,

' TEST CONDITIONS

<

Meésunng Y . dB

Measuﬁ ,- S dB dB
. postlon | ‘Soucern | E}&m : e B'Sékigl SO DR T R Legend )
§ o . 4735 ] . 31, 70 .. 32 52 - 46.24 -, {1 = Transferrner nousa
§§ . A3 71|, 32.81. 33,37 .| 4672 . 1= Background hoise
E‘g 3. | 4845 .| - 33.44 5 1. '33:;'31. 1. 47,15 Wdy= Trahsfoimer correéted nolse
52 4 1 4582 | 3567 13369 1 47.49 1 .
LK 5 |.-43.79 . 33.58. o
g 3 47,51 3176 “~=1For ca(culatmn of uncarreated solidd
£ - = ¥ERE) =T 3211 o T —doressure levelahh'nple arithrieticat
; T T TR f e 42 s - laveragelsused o
Uncorrected aVErage sound pressure fevel LpAO 46 26 dB ofi 12 iheés'r.i'ré‘ boint%

® TEST OO CORRECTIONFAC'EOR T ~ ENVIRONMENTAL CORRECTION ()

Average acoustic absorptlon coeffment (@ 0460 - . P4 -
Total area of the test room surface (Sv) 106.000 m? K =10 1g [1 -+ _.__...._] K= y
Test area factor A = xSy 48,76 m? "i/ = /
:Principal prescribed contour (S} 23.1374 m? /
; .0000 in? S N .
_Reference' area (So) 1.0000 in Ly = 10lg [ 0% Mlga 4 00.11.,,%] e )
: 4
Corrécted average sound pressure level: Lpa} 40,73 dB 5= s

bund Power Level , Lwal 54.37 dB wa = Lpa #1019 5= /)

X distance = 1.00 m
D distance (<1.0 m) = 0.80 m

Ha ocHoBaHrue un.37 ot 3001 = : )
/Lj ht above the ground = 0.71 m

e

Tested by 7 Approvegdy Date: 17.6.2020
o Oleg CVeta%ov/ /Katerina Rdjcheva“/‘

{Ha ocHoBaHue 4n.37 ot 3001
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TECTOB NMPOTOKON copron s 12784

Tpudasen cyx TpaHcdopmaTop -__loguua 2019
Xapakrepucruin | Hanmopcko meo <1000 m
TbpeUYHa Bropuyda
2| an MotHoct (KVA) 400 400
Tok (A) 11.55 577.36
AF MotuHocT (KVA)
¢ : '}pancqumnmoun © Tox (A)
: Hanpexenwe (V) I 20000 400
- BexTopka rpyna Dyn5 Komyrauus & 42%2,6% - -
iYecroTa 50 Hz Cebp3sate - TpUbrBNANK 3eesga+H
. Tewmn, knac £ 5
. Make. Teiriégarypa (K) . . 100
i Mibndtingiig iiag (¢ e —— -
- | oremdReNIRs KY) T U o A 3
) PYTWHHM_TEQTQBE_,,;‘ . HEAMGPGKS ‘ oL IECBOOTET
£ _io Grorhowski ::. . 20006/ 400 V.. . . |Tewiepa yped stanoi ;. .- K
A Bary6ii ya “Toxia__ 3aryu pa i(bCO Ymnenie i
# ) ripaaeH xoﬂ npaseH xcn . Chép Hanpemeﬂke
ﬁ : AR I2% | A0 B0
21 0% L 30% 0% T E10,0% .
; ; SBTW I 0.26%. | 4414 W - | . 508% Ml iadm |
. O'nmoHeHlne % -13% [ -78.6% <1.9% . ° . -0.4% ol
i M.', Pegyftar . E . 1 &5 - ;,, : “*,;%wf /ZOOWA .

e nMEnEKTPWIHA ﬂmm HA M30]‘IAHVIHTA

; = Cuuayfcmupaﬁo Hanpe»'eﬁue . L Cnoauweu 'cuH cyannHo Hanpe)xeuue ‘
Te(:TOBD TecToBa ﬂponbn)lm- Peayma'r OT HaM'oﬂ(a Tecmao I'lpop,bn»m- Peaynrar or
Hanpeméuvie ) qebwra .| Teh#ocT .. LSt | HanpSieyis 'renHocr,
oh Mspepdra . [~ 500KV .. B
sov. | 18k u 12 - Bfopiea | 30KV o
B e it R N LT / ED.POTVIB_HEHV!E»A.\ Aol § 50
20000V B . Hamotka . —. . .. T. Hamon(a i 400V, §  Hamorka . ..
T N [EECC T O cobaza ] Q. SR )
—{ 8.32201240 AUV T T oy G000esia]  onay Ieg”"e:fzp‘?? Ha 19°C
- | 83285437 | 10-1W oo fe ., 202w 710.0023045|  pudw. | .| OKonWavacpéa
83042227 1V1W 4 2v2w  [0.0023362 202w : ) 5
3, oy - i ey oo MBMEPBAHME HA YACTWYEH PABPHJ:l GBS B et B e
Un !’!peHamBapBaHe ’ W3mepeno @aaa U fbaaav tbaaa W F‘Eony%l'ao_H'MBoA Pedynrar or tecra
20000V | 36600V 3a30" | 26000V - aag: 30pC | 40pC | 48pC <10 pC
X KOE®UUMEHT HA TPAHC®HOPMALMS
) (Tonepanc:  £0,5% Ha rnapkoro cTenano +1% Ha ApyrwTe crenana) /
CuoTHOWeHMe 20000/400V. { CroTtHoweHne CohoTHOWEHWE CvoTHOLWEHNE ;
Kom. cTonka 2.50% Kom. crbnka Kot. cTbika Kom. cruika /
“Toanana _:| Wamepero [Peaynr, [MosuLmsa ViamepeHo | Peaynt, Tauus Msmepeno [Pesynt)  TosuLun Mamepero| Peayntar
-
. 1
5.00% 9099 | .
250% | 8883 "7
0 86.66 | 77 o
-2 50% 84.51 | /7
-5.00% 8234 | [/
: oy o ,A"-; I,f“-::\‘
A T
Tn-nnnmnn 2I00
) - Wanon3sakn ypeon
OHM1 RAP1 ] TV1 TV2 TV3 MAG1 WBPAT J+ADMBTTTT 7.,
< . L Frfr
OUHYUB KIAC:E2-C2-F1

Mognuc 3a npuemane : KrineHr :
: : Ha ocHoBaHue un.37 ot 30T

.I'iFMH TPASQ EAL - Tpoueodeny]
- 0K, BOATaPIA
bnanoﬁcm SLeranne” i

V7RSO ETS, +359 78670
raln.cprmy Iabarator S|
hitp Froriav temms tdafo som
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TRAFO CONTROL | 2304 Pernik, 1 "Vladaisko vastanie” Street

Ll Trafe SOUND LEVEL MEASUREMENT

Transformers According to EN/IEC 60076-10/2005, Standard

TEST REPORT Neo. 000024

DETAILS OF MEASURED CAST RESIN TRANSFORMER 5

¥E

Rated Power: 400 kVA | Rated Voltage: 20/0.4 kY | Rated Frequency: 50 Hz | Serial Ne ;12784 | Manufacturer; TMC Trafo

DETAILS OF USED MEASURING INSTRUMENTS

I 12-ch Input Modute LAN-XI, 25.6 kHz Pulse-18,1.1.9 type 3051 B-120 --Brilel & Kjeer - Ser.No. 3053- -106824;:
2, 1" free-field Mlcrophones, 8 kHz to 12. S kHz prepoiansed !nc!uding preamphﬁer 2671 wiith TEDS - Briiel & Kieer
Ser.No.No: 2952374; 2957375; 7952376; 2952377, 2952378 and 2953379,

' TEST CONDITIONS
Supphed voltaga: 400 V in the Acoustic Sem1 Anechoxc Chamber APE 1528 Ser.No. 2341A

Se!ected test method' Sound preassure method of measuremenh cordance w1th EN ISO 3746/201 0. . .. -.

A WElGHTED SOUMD PRESSURE LEVEL LpA

7éea>suﬁri‘g a8 A ) . dB- ‘ dﬂ Meas‘urlﬁg‘ dB dB dB Legend
i positlon | " solircén Backg @ .. Corr, . | postion. .| Source . |, Backg o). |- Corri 1y
5 1. 47420 1. 33145} .- 47 12 b9 | 4748 {. 3315 -|...47.48 . (1) Transformer rigise
g‘é 3 . 46.59 173323 | - 46.59 . 10 .1 '47.74. | ..33,62.. |  47.74 . }(2) = Backeround ricise A
£E 3 |47.44, |0 3346 | 4744 | T ] 32,98 "1 46.88 . [(3) = Transforiner corrected noise
52 4 }.-48:22 ] 03369 | 4872 | 12 _32.83 .
g2 5 A7.56. | 3247 | o4mBe. | 13 | - [T oter
g 3 4713 965 | 47.13 14w B = —jFar calculation of Uncorrected sti:unld
= - e e N T - e e s pne»urelevelaSImple arithmetica
;. '—'33 ?g .) gi 3: —— 32 1. S S . . m,e,ageisused
Y Uncorrected aVerage souhd pressure (evel Lpao: 4730 dB fon 12 rneasure pmnts
TEST ROOM CORRECIiON FACTOR - - ENVIRONMENTAL CORRECTION (K)-
Average acoustic absorption coefficient (a) 0.46 4
Total area of the test room surface (Sv) 106,000 m? N =101z [1 - —1—q] K= 515879,
Test area factor A == x5, 48.76 m? / /
Principal prescribed contour (S) 23.3864 m? /
»Reference area (So) 1.0000 m? Z;: - 10lg [mogi;; ~ 100.{;;:} B '
~‘Forrected average sound pressure level: Loal41.53 dB — s
_ind Power Level Lwal 55.22 dB bwa ™ Lpa, # 10ig o
1n W t+—DnD—p 9
Py A 5
1 7
\ o2 ~ 2
> £ b /‘,"‘\\‘/;';'-‘!\\im@ HIBIRSTN TR
. K distance = 1.00 m
Ha ocHoBaHwe un.37 ot Ha ocHosaHve un.37 or 301 [ distance (<1.0 m) = 0.80 m
3001 \ t above the ground = 0.73 m
Tested by Approved I‘?g: Date: 15,5.2019.

/0leg ‘Cvét'am?v/ /KateYina Raidheval]




TECTOB NPOT @E{@ﬂ copone 12892

TpudazeH cyx TpaHcthopmatop loanHa 2019
Xapaxrepuctuku |_Haamopcko smso <1000 m

. Mupeuyua Bropuuna

. _ Z AN MoturocT (kVA) 630 630

e E— g e g Tok (A) 18,19 509.33 -~ | T P
NeMU TpaDS |2 [ [ oenwn A

Tpakchopmamopy |— oK {A) 5

: Hanpexehue (V) & 20000 | 400

BekTopHa rpyna Dyns Komytauma =1 +9x0.6% -

YecroTa 50 Hz CBbp3Bane v TpUBMLAHUK 3sesga+H

i Temn. knac 3 E
N . .. IMake. Temnepatypa (K) b . 100
i Maona MOHeH Knac (K e O g e el
, Vonaty e V) M 125 AD 50§ U 3
PyTMHHM TEGTOEE F! o;!ci(o HiABO <1000 ng CTaH,qapm . CIEC 8 S Pa e

i . CvotHowhne :, - 20000/40bV __|Tévreparype évanois: . 130 oo . {2boaojdoo vy

A Bary6u Ha Tok »a BaryBu hd koo | Mmnenahe wa G i 3a 614 _Tosap. .| Cosh £ 0,9] Cosfi=1

Pl | nbasenxon. _[PastuXon )  ceen . | wanpeieive v G36KVA | oams | e8vs

3 “Lapattpani, 1T O00W | . GA% ~7100 L 600% _ | . aogow

s Tonepch (%) o L 0% | 30% . 0% . | F100% . 0% - TN

Y Iiepan EEBW | 023% | 6w 673% T 7oew | | H73WVA | sBd0 T soor

; Ikrntobiéhne (Y +10.3% -43,1% -3.7% 2.2% =4 .5Y% o P C et

# [Otknotierme () - T 3 I 5 e — /°_,,~, e %] [t | 5000 96:18
L Pesym_a‘r - B g e A e o » . BT

) i e nMEnEKTPIAllHA HKOCT HA VEBOHALIMSTA 28 il S : 5
A,G w-rdyxmupaho Hanpemeuue L ; ¢ Cnoai:weuo cuH cyudanHo Hanpe)ﬁ'eHue‘ .

‘l{'éc 0BG Tecmaa nponbnxm- Peaymar or riamoma . TecToBO I‘Ipo):gbn}ku- Peayn'rar o7
; 1. hail emerme _ Yécrora Tefinder . Telta .| Hanpeieiine __TenHoer - FacTa
Zovs i ﬂprMWHa 4. 50.0kV " o -
400V Boov 180 He 40 5 | BrChire S0V ] 80"
caze . Ph S AR AER MBREHUE- . .
‘HamoTxa ] ZOGOOV Hamorka - . . Hamowa 400V 4. Hamoika . D
dasa_ . - Q. KCEEER Q - .. Pasa Q . . Qa1 0O e
AUV 6246306 ] A0V S T T (YT & v Tf"’"jpawpa “: 25 °C
ool UAW 608167 ] AUAW . [ | Suow 10.00128281 — 2low ] ronhara epea
V- 1W 6 1358775 AV-1W o 2v-2W 0.0012535§. 2v-2W . .
. ) L . i NIMEPBARVA HA YACTUYEH PA3PSHL
,_U_n' T ﬂpeua*roaapaawe .. WMamepeno Paza U Paza V Paza W
20000V | 36000V 3a30" | 26000V  aan 3.0 pC 40pC | 40pc

AT ey e "-'*"x‘- &

"KOE&)VIL{MFZHTHATPAHG@OPMAHMR- e

(Tonepanc:  £0,5% ka rnaskoro CTenano #1% ua apyrute cTbh2na) / '
C'I;OTHOLUGHMG 20000/400V. ChOTHOLEHKE ChoTHOEHNE ChoTHoWweHue /
Kom. crbnka 2.50% Kom. cTbnxa Kom. cTbnka Kom. crenra
Moanuma Vismepeto [Peaynr. [Moanuus MamepeHo | Pesynr, MNauums MamepeHo [Peaynr) ftoamuun Wamepeno | Pesyrar
— / /
AL S
5.00% 90.96 v
2.50% 88.81 i
0 86.67 oy
250% | 84.53 ] /
-5.00% 82.39 [ /
/.
N ' NGO '"ll‘rwqrﬂ#r\i Viarionssany ypean
i OHMT T RAPT “F%r Vi TV2 TV3
: ' wwwwrv- mupu |
EKON CTONYMB KIAC: EZ2-C2-F1
MoAnne 3a npuemMate ; Knueur :
: Ha ocHoBaHue 4n.37 ot 3001
EAEY TRPADO EAF] - Fipoiav |Heipopsiimopit

- 233 e psane, Iy Acapiot
o ER AN % EeTane” |

LN 375 GHIGTE; 4350 765 1t AD5RE87 764 127
z..’m i diafn 20T !abnntow(
LetpilaaNsnd aroe.com ~




TRAFO CONTROL | 2304 Pernik, 1 "Vladaisko vastanie” Strest

Ll “fraiic SOUND LEVEL MEASUREMENT

Farsfmers According to EN/IEC 60076-10/2005, Standard

) TEST REPORT No. 000032

Sele

DETAILS OF MEASURED CAST RESIN TRAMSFORMER =
Rated Power: 630 kYA | Rated Voltage: 20/0.4 kV | Rated Frequenty: 50 Hz | Serial Ne ;12892 | Manufacturer: TMC Trafo

DETAILS OF USED MEASURING INSTRUMENTS

1. 12-ch Input Module LAN-XI, 25.6 kHz Pulse. 18:1.1.9 type 3053-B-120 - Brilel & Kjeer - Ser.No. 3053-106824;
2, " free-field Mlcrophones, 8 kHz to 12.5 kHz pré olariséd, mciudmg preamplrﬁer 2671 with TEDS - Biliel & Kjar
- Ser.No, NO. 2952374 2952375; 2952376 2952377‘ 2953378 and 2652379,

TEST CONDIT!ONS
Supphed VOltage':‘ 400V ir the Acoumc Seml Anechou: Chamber APE 1528 - Ser;No 2341A

ted test method Sound preassuré metbod of measu eei £ in ace ordahc‘ wx_ EN !SO 3746/2010 L

A-WE!GHTED $ouUND PRESSURE LEVEL LpA

.Measu‘ﬁaé .. a8 dB., dB_, Measu'nr}; . (;|B‘ ; dB - ) dB Legend
.o Positiol | Sourcey Backg oo Cortayy. | POt | source |- Backe/m . | Cofr..
¢ 1 48.46 |- 32.35 48,46 .| 9 . '_&7;,04».' 3 84 | 4704 (1) Traﬂsformefnoxse
% 7 |48z | 3243 |_4842 | 10 1. 4681 | 32.93 | 46.81. |(2)= Backerouiid noise
EE 3 - 4878 .| 3341 | 4878 1 A1 | 4733 |.. 32:66 | . 47.33. }(3)=Transformer torrected noise
e 4 49.05 - 3278 | 49,09 2 .|+ 4687, |- 3241 | 4687 |
§- 5 | 4864 | 35 |- 4864 | 13 [ - . .. . N = P
PO P s s e e e e e
7 | 4755 | 3324 | |15 o e vere s
. 8. .1 4719 |. 33.06 16 R Y .
Uncorrected average sound pressure Ievel LpAo 47 85 dB o'n 12 meésute pdint‘s
TEST ROOW CORRECTION FACTOR” T ENVIRORWENTAL CORRECTION () '
Average acoustic absorption coefficient (a}) ) 0.46 4
Total area of the test room surface (Sv) 106.000 m? K =101g [l + —,q] K= 1
Test area factor A == .5, 48.76 m? Af S -/
iPrincipal prescribed contour (S) - 24,7779 m?
.00 2 N 7 T
‘Reference area (So) 1.0000 m T = 10lg " 100 _ 100'“.,%] -
“arrected average sound pressure tevel: Leal 42,02 dB S s '
_-ound Power Level Lwal 55.96 dB Fwa = Loa So-

X distance = 1,00 m
Ha ocHoBaHwe un.37 ot 30T Ha ocrosahue un.37 or 30M  [distance (<1.0 m) = 0.80 m
above the ground = 0.79 m

Tested by: Wpproved byx, Date: 15.8.2019
/0leg Cvétapbvi : [Katerlpa Raichgval |
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BCA per. N2 142 OKC

OT: 28.10.2020 r. g 5 """ i

Banugen go: 28.10.2024 r.
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W3MTBITHUTENHA ATEHLUA
bbATAPCIKA CRYHBA 3A AKPERUTALINA
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i
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ELTALIVS

~JIEMU TPADO” EAL, rp. MepHuk

Opraux 2a koHTpOA oT BuA C ,, Tpadpo kouTpon”

Appec na ynpasnernue v Ha oduc:

2304 rp. MepHuk, yn. ,Bnagalicko BbcraHue” N 1

EMK: 202845851

Ha vi2ebpluBa KOHTPON Ha:

EnexTpuueckn ypenbu u cbopbXeHus 3a Hanpexerue Ao u Hag 1000V,
Enekrpuueckn ypeabu » cbopbKerus 3a Hanpexenue zo 1000V.

EnekTposalynTHn cpeactea.

CunoBy Kabenun AvevMK c Hanpexerne Ao 20kV.

Cunosu TpaHcdopMaTopu 3a Hanpexexne fo 35
TpaHcdhopMaTopHO MacHo,

kV.

|l, , AKPEAUTUPAH CBIIACHO BAC EN ISO/IEC 17020:2012

obulo 4 cTpaHuum.

3anoses N2 A 619/28.10.2020 r. e HepenyuMa yacT ot ceprudmkara 3a f:(lgsg.m:a vs,
msx

[ata Ha rLpBoHauanHa akpeauTauma:
30.04.2004 r.

[Nata Ha npeakpeauTaums:
28.10.2020 r.

men.: 02 976 6401 gakc: 2 6
e-mail: office@riab-bas.
http://www.nab-bas.b

HisnbJ

Ha ocHoBaHue un.37 ot 30M |5

!




PEIIYBJIMMKA BBJTAPUA

ViznusJiHUTEJHA areHiud

Bearapcka cnyxba 3a akpesuTanus
CrpaHa no MHOroCcTpasHoOTO crnopasymMeHne

3a B3aKMHO npMzHasaHe Ha EA B Tazu o6nacr

Ha ocHosawue un. 10 an.

3ANOBEQ

N2 A 619

rp. Cocpusn, 28.10.2020 r.

1, T 4,

yn, 28 an.

1 oT 3akoHa 3a HauuoHanHata

akpeavTaUMATa Ha OpraHu 3a OLEHSiBAHE Ha CbOTBETCTBUETO U CbOTBETHATa T. 6 ot
Mpoueaypa 3a akpeautauus BAS QR 2 BbB Bpb3ka € OTKpWTa npouegypa c per. N
44/142 OKC/NA/24.04.2020 T,
cTaxoBuwe Ha KoMucua no akpeanTauus NO 44/142 OKC/MA/7/8/19.10.2020 r.

MPEAKPEOUTUPAM

hoknag N¢

Oprau 3a KoHTpon ot Bug C ,Tpado kontpon”

npu ,JIEMW TPA®O"” EAJ], rp. MepHuK

44/142 OKC/MA/6/B/13.08.2020 r.,

Anpec Ha ynpasnesue v Ha odmc: rp. lepuuk, ya. ,Bnagaiicko gbcTanue” N 1

Oa usBbpliBa KOHTPON Ha:

Twn o6xsaT: reekas*

MeTtoawu 3a

Ne KouTponupaH | usnursaHe/ Hopmamamz’:amoae,
na Q6nacr Ha Bupg Ha napamerbp/ namepBaHe CTaHAapTH,
KOHTpOA KOHTpOJA ! cneynduraguy,
pen XapaKTepuCcTUKal W3MNoNI3BaHU ST kT
Mpyu KOHTPON P
i 2 : 3 4 5 / 6’
EneKkTpuincKu Ha HoBU Hapeaba/N? 3, AB
ypeaéu u u/vunu B r::f;‘%a:c q;*:Ba_ 6p. 9/0 '91/2004r.;
1. | coopwbxenun 3a excnnoarauma SaLLlMTEH" MK 02.00 gﬁagggﬁ y N¢ 16-116, B
HanpexeHue Ac obeKTn u NPOBOAHUK" p. 26/2008r.;
1000V CbOpPBXERus TC;
' Ha HoBM Hapen6a N93,[B
u/vnu 8 ) 6p. 90 1 91/2004r.;
excnioarayms Cenpotuenenye | HUEMC,1995; Hapegba N° 16-116, [IB
oBeKTH U Ha waonauus | TIK 0,00 6p. 26/2008r.;
CbOpbXEHUs TC;
EneKTputncKu CounpoTuesienue o
| oo s soum e
. | cbopbXeHus 3a 3a3eMUTESIHN 0 4 7
HanpexeHuve 40 ypenbu- MK 01.00 gapg'g?;o’\éégé 116, B
v Hag 1000V npexogHo Tg Y
CbNpoTUBIIEHWE 7 \
Ha 3a3eMUTENnU
1‘ CbnpoTMBAEHH!E K;, OB 6p.
/ ‘ Ha MK 01.00 . .
MBIHMEIALNTHY P AB

rp. Cocdun 1797, 6yn. "I M.Aumutpoe" N252 A, ef.?
Ten: +359 9766 401; dakc: (+3592).9766 415

e-mall: office@nab-bas.bg* :

i |




6p. 90 u 91/2004r.;

3a3eMUTeNHNU
ypeabu - Hapea6a N? 16-116, 1B
WUMITYICHO 6p. 26/2008r.;
CbNPOTUBAEHUE TC;
3 ENeKTPOo3aLuTHN
' | cpegcTsa:
Wsonupaium poaykti B
waru npouec Ha Enektpuyecka
WawepBatenun eKcnsioatauus | SKOCT Ha o n
waHru usosnauusTa ng;ﬁﬁa N2 22, 2§f;§ggri\,‘ 22, HB 6p.
WN3onupaym Ypes3 KOHTPOoN ¢ 45/2006r. TC:
Knetu NPOMEHIUBO MK 04.00 !
OuenexTpuuun HanpexeHue, '
Kunumyera v 50Hz
ILTEKU
Enexktpuyecka
SIKOCT Ha
AuenekTpuuxu usonayuara Hapegba N? 22, | Hapeaba N¢ 22, AB 6p,"
pBbKaBULin ypes KoHTposi ¢ | 1B 6p, 45/2006r,, ‘
LAuenextpuunu npoMeHniyBo 45/2006r, TC;
60TH 1 ranowu Hanpexexue, K 04.00
50Hz
TOK Ha yTeuka
Enexrpuyecka
SIKOCT Ha
T . | Hapea6a N 22, | Hapea6a No 22, 1B 6p.
Yraszarenu 3a :pga KonTpon ¢ 4B 6p. 45/2006r.,
HanpexeHue POMERIIRG 45/2006r. TC;
HanpexeHue, MK 04.00
50Hz /
Mpar Ha
Hanpexexue /
Ha HoB# Enektpunuecka /
n/vnu 8 AKOCT Ha ‘
BAC 2406 HWEMC,1995; .
cock " | roen o c | HMENCAS85; | Hapeata e 16-11675
Cunosn kabenun CLOPbIEHNS e ——— MK 05.00 p 6/2/\-r/,/
JinHuK € TC; S
4 NOCTOAHHO g
HaESGH(EHMe A HarpexeHue [
a5 HWEMC,1995; Hapeﬂg; Ne 3,1B
CwnpoTtusnedue | BLC 1986 7.3.3 6p. 90 1 91/26041_ .
Ha uzonayus a), 6), A) ue) TC" o
1K 05.00 !
CrnpoTtusneHue
Ha uzonauusa Ha | BAC 16654 HWMEMC,1995;
HaMoTKuUTe U MK 06.00 TC;
OTHOLUEHME
Hapenba N 3,18
KoeduuneHnr Ha 6p. 90 n 91/2004r.;
TpaHchopMayu gﬁ%éso%zo Hapenba N? 16-116, OB
A ) 6p. 26/2008r.;
TC;
Hanpaxshue u EAc 15320 *.| BAQ EN 50588-1;
/ T a2/ 1-NK 06. TG
CbheanHeHne 0(? Y
EnexTpuyecka - : [-HUENMC,1995;
fiKoCT Ha ¢ ¢Q | Hapéaba N° 16-116, [B
n3onaumsTa |- : . .| 6p._26/2008r.;
\ ypes | Kononm DR Aoy
WA BCA | 3anosen Ne A 619/38110.203 | Crpanjua 2/3




TETETIRE

NoBuiLeHO
HafnpexeHue ¢
rpoMuILNeHa
yecrota 50Hz
Enektpuyecka
SIKOCT Ha
Ha HoBw nzonauuaTa BAC 16249 BAC 16249;
Cunosu n/vnu B ypes koHTpon ¢ | MK 06.00 TC;
TpaHcdhopmaTopy | excrnaoarauus | KHAYKTUPAHO
3a Hanpexexue obektu U HanpexeHue
fo 35 kv ChOPBXEHUSA Tok u 3arybu BAC 15320 BAC EN 50588-1;
Ha rnpasexd xoa | MK 06.00 TC;
Hapenba N¢ 3, 1B
AKTUBHO 6p. 90 # 91/2004r.;
CbNpOTUBIIEHUE Eﬁ%éSOSUZO Hapenba N2 16-116, OB
Ha HaMoTKuTe ' 6p. 26/2008r.;
TC;
Hapeaba N¢ 3, B
Fpyna Ha BAC 15320 Op. 9 # OLEOD:;
cBbp3BaHE MK 06.00 Hapenba N¢ 16-116, 1B
) 6p. 26/2008r.;
TC;
Ha HoBw
6 TpaxcdopmaTopHo| nf/unv B MpobusHo BAC EN 60156 gapeAGa e 16}-116’ e
: p. 26/2008r.;
Macno ekcnaoartauus | HanpexeHue MnK 09.00 TC:
NpoAyKTH !
* BrBEXAAHETO HA HOBA BEPCUS Ha CTanfAapTH/LOKyMeHTH nin CTaHaapTH/AOKYMEHTH,
KOWTO M 3aMeHsT € paspeuieHo. AKTyaseH CyCbK Ha CTaHAapTHTE/[OKYMEHTHTE C
TexHuTe gaTtuparu Bepcun ce npegocrassa or O0C,
Hapen6a N? 3 3a ycTpolicTBo Ha eneKTpudeckute ypeau U eneKkTponpoBOAHMTE JIMHNN
(OB 6p. 90 u 6p. 91 /2004 r.) /
Hapeaba N2 4 3a MbJHMe3aWMTaTa Ha Crpaau, BbHIWHYM CHOPLHKEHNA U OTKPUTU
npocrpaHcTsa (4B 6p. 45/2006 r.) , /
Hapegba N2 16-116 3a rexHuyecka excruioatauus Ha eHeproob3aBexaaHeTo (ﬂjb'
6p.26/2008 r.) W
Hapenfa N¢ 22 3a usnuTBaHe Ha ENEeKTPO3alWuTHW CpPeACTBa B excnnoaralins (4B .6p,-
45/2006r.)
HWEMC - 1995 - HOpMK 33 M3NUTBaHe Ha e/IEKTPUYECKU MALUUHA U ChOPBXEHWA
TC - TexHuyecka cneunpurauus o
HAPEXOAM L//
[la ce usnane CepTudukar 3a akpeanTauus c per. N2 280 OKC ot 28.10.2020 r. BanugeH
210 28.10.2024 r. c npuioKeHne HacrosillaTa 3anosej, Heaenuma 4act ot HEro,
CepTuduKaTbT 32 akpeauTauusa C MPUNOXEHWETO Aa ce noayuat oF YnpasuTens Ha
JEMU TPAGO” EAL, rp. TMepHuk, PukoBoauTens Ha Oprad 3a KOHTpON OT BuA C . Tpago
koHTpon” npu ,JIEMW TPA®O” EAL, rp. flepHuk unu Apyro ynbjiHOMOUWEHO qwnye B
crpaaata Ha YA BCA.
[ipu nonyyaBaHe HUS cepTUPUKAT U NPWIOKEHWE, aKPeaUTUPaHoTo nunue e
OABXHO a Bbp UrMHanuTe Ha cepruduxar3a akpegpTauus per. N? 142
OKC/30.01.20 fpn Q'g e - zanoses Ha MA'BCA N? A»,‘39/3g£01.2019r.
HacTtosiuara en na Zo8lun Ha topuanueckoTo nivye/éaHosuHNa Thproseuy B
(TPM)' m—ieB&i‘;l .ham‘ b i ] < Z e T
WPE il
MNznyHa ocHosaHue 4n.37 ot 30MM é'CA % :?4 5&%
\ ; a;
WA BC N? A 619/28,10.2020 r,- . s 7 Crpanuua 3/3
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Tpaﬂcd)opmmopu 5 :; ’

Aemu Tpad

Oexknapauus

“NEMU-TPADO” EA[l, yuacTHUK B npoueaypa Ha fgorosapsaHe ¢ obsasaeHMe 3a
CKANtoYBaHe Ha pamKoBO cnopasymeHue c npegmet "TpudasHu cyxm pasnpegenureny
KarncysioBaHu TpaHchopmatopu 10 1 20 kV " ped. Ne PPD 20-037
"TpudasHu cyxu pasnpegenurennm Kancynosanu tpaHcdopmaropu 10 u 20 kV 3a cknag,
»Codua“, cknap ,Bpaua“, cknag , leBckn” u cknag ,,QynHuua“"

AEKNAPUPA, ue

Mpn poctaBka TpaHchopmaTopuTe, npeameT Ha ropecnomeHaTa npoueaypa, Lie
6baT NPUAPYKEHW CbC CHOTBETHUTE NPOTOKOAWM OT akpeguTupaHa nabopaTtopys,
BRNO4BALYT smepBaHe Ha 3arybu Ha npaseH Xof, 3arybu Ha KbCo CbeauHeHMe 1 HIBO Ha
3BYKOBA MOLHOCT (Lwa), KaKTO 1 BCUUKM HeoBXoaMMM PYTUHHW M3NuUTaHuA.

Ha ocHoBaHue 4n.37 ot 300

P,

..

UK. Eeréa{ naseHuH’
Mananm‘Te)]éH_Ll,i_/’i_‘pve‘r*tbb

Aemviu Tpadpo \

Fp. Mlephuk, yA. .Braaadicko sbeTanme” T | Tea.: 076 670 620,076 670 696 | ®akc: 076 470 871" "GSM uentpaia: 0887 764127
E-mail info@lemi-trafo.com | Website: hitp://www lemi-trafo.com. e




Newu Tpago

TpaHcdopmamopu
Npunoxexne Ned kbm TexHuuecKkoTo nNpeanoxeHue sa 100
CPOKOBE 3A OCTABKA
Neg HaumeHoeaHve Mspka KOM%CTZ% %I’OCKZF;‘?';:: Aoctaska
1 2 3 4
1 | TpaHcd.cyx 10/0,4kV,160kVA Ges konena 6p. 1
2 | TpaHcd.cyx 10/0,4kV,250kVA 6es konena 6p. 1
3 | TpaHcdh.cyx 10/0,4kV,400kVA Bes konena 6p. 1
4 | Tpancdh.cyx 10/0,4kV,630kVA,6es konena 6p. 1
5 |[TpaHcd.cyx 10/0,4kV,800kVA 6Ges konena Gp. 1
6 | TpaHcd.cyx 20/0,4kV,160kVA Ges konena 6p. 1
7 | Tpancd.cyx 20/0,4kV,250kVA,6e3 konena 6p. 1
8 | TpaHcdh.cyx 20/0,4kV,400kVA,Ge3 konena 6p. 2
9 | TpaHcd.cyx 20/0,4kV,630kVA,Ges konena 6p. 1
10 | TpaHcd.cyx 20/0,4kV,800kVA bBes konena Bp. 2
B 3aBUCKUMOCT OT cpokosete |/
11 | Konena 3a tpaHcd.cyx 10(20)/0,4kV-46p. Bp. Ha 4oCTaBKa Ha cunosust /
TpaHcdopmaTtop <
3abenexku:

1/ CpoKbT Ha BOCTaBKUTE 3anoyBa Aa Teye OT fararta Ha usnpatlaHe Ha nopbykara. .
2/ B cnyyalt, Ye KpailHMsaT cpok Ha AocTaBkata CbhBraga ¢ npasHuyeH unk HepaboTeH fdeH, To pgocraskata ce
U3BBLPLUBA HE NMO-KBCHO OT NbPBUs paboTeH AeH Crea U3THYaHeTo Ha cpoka.

3/ Mpw nopbuky Ha BbanoxuTens Ha KONMYeCcTBa B PaMKuTe Ha NoTebpAeHUTE OT M3nbnHUTens M HeJocTaseHu B
[IOCOYEHUTE CPOKOBE, Lie OBbAAT HanaraHy HeyCToMKW, ChITIacHo YCroBuATa Ha Jorosopa.
4/ BbanoxuTenst MoXe Aa nopbya KONMYecTsa No-Marnku OT NoCoYeHUTE B KOMOHa 4.

5/ Bb3anoXxuTenaT MoXe Aa ropbysa KoNuyecTsa no-BuCOKK OT NOCOUEHNTE B KONOHa 4, fm TOBa OOCT@HATENCTBO

A

we 6bae NoCOMEeHO TeKCTOBO B CBHOTBETHaTAa NopbuKa u3npateHa KbM Manbnnmen C. noTebpxagHeTo Ha
nopwykara, ManbnHUTENAT BNUCBa B CbllaTa O4akeBaHa fgara 3a ,qocraaka Ha KonbvecTBaTa HaapuluaBaluu
nocovyeHnTe B KonoHa 4. :

Ha ocHoBaHue 4n.37 ot 30I1

Hata 07.01.2021 . noanuc m NEYAT:
Ip. NepHuk
N Aemu Tpado

ip. TlepHuK, YA. ,Baaaaricko sectanme't 1 | Tea.: 076 670 620, 076 670 696 | Paxc: 0746 670 871 | GSM'ueu'rpaAa. 0887 764 127
E-mail: info@lemi-frafo.com | Website: hitp://www.lemi-trafo.com. ,
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SENSORI TERMOMETRICI

]

i

4000

1330

550

RESISTANCE R [Q) / RESISTENZAR (Q)

250

20°C T,.-20K
T 5K

L l TNF

iPTC 150 TEMPERATURE | TEMPERATURA

¢ Designed to control the temperature of the windings ¢ Progettate per il controllo della temperatura degli avwvolgimenti
of transformers and motars di trasformatori e motori :

o In accordance with DIN 44081 and 44082 rules e In conformita alle normative DIN 44081 e 44082 ,

¢ Response temperature: from 60°C to 190°C = Temperature di intervento: da 60°C a 190°C /

e fast response type * Tipo ad alta sensibilita /

+ Cable in PTFE (std 3 m] further lengths on request * Cavo in PTFE {std 3 m} altre misure a richiesta ,-"

o (4 of the sensor: 3mm e del sensore: 3 mm ¢

¢ Lead cross-section: 0,14 mm? + Sezione del cavo: 0,14 mm?

CABLES DIOLOUR COENNG 7 QODICE 2C.OR!DE] DAV

il s &0

WHITE | WHITE | WHITE . 6
BIANCO | BIANCO | BIANCO  V

WHITE
BIANCO
1535 90 485 170 e300 190
| WHITE WHITE . BLUE WHITE WHITE Bl A
| BIANCO BIANCO BIANCO BIANCO
BN oiick | BiACK . GREEN D
IO NERO | NERD ~ VERDE

www.tecsystem,it

|
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L.a T119 & una centralina per il controllo della temperatura di
trasformatori MT a secco e incapsulati in resina.

—~|'utilizzo di sensori di temperatura Ptc, conformi alle norme

DIN 44081 e 44082, la rendono particolarmente semplice
ed economica. La gestione dell'apparecchio affidata ad un
ricrocontroliore permette di mantenere alto it livello di
affidabitita.

| 3 ingressi dei sensori Ptc fanno riferimento alle sogtlie di
allarme (ALL1), sgancio (ALL2) e ventilazione forzata {FANJ.
Su ogni ingresso possono essere collegate da 1 a 9 Ptc in
serie. Eventuali anomalie dei sensori o della centralina
vengono segnalate come allarme di FAULT,

“Tutte le nostre centraline possono inoltre essere fornite

Itropicalizzate, owvero resistenti a situazioni climatiche difficili,
in particolare caratterizzate da temperatura e tasso di umidita
elevati [quali si trovano, appunto, nei climi tropicati).

ALIMENTAZIONE UNIVERSALE: da 24 a 240 Vca-cc.

(tabella sensori PTC a pag. 551.

{

Altre versioni | Other Versions

PR

The T119 is a unit developed to control the temperature of MV
cast resin and dry type transformers.

The use of Ptc temperature sensors according to DIN 44081
and 44082 makes it particularly simple and economical.
Entrusted the management unit to a microcontroller allows to
maintain a high level of reliability.

The 3 Ptc sensor inputs refer to the alarm thresholds [ALLT),
trip [ALL2] and ventilation [FAN). Each input can be connected
by 1 up to 9 Pic’s in series.

Any sensor or unit anomalies are reported as FAULT alarm.

All our units can also be supplied with a special coating on
the electronic cards, resistant to difficult weather conditions,
particularly characterized by high temperature and humidity
{which are in tropical climates]. /

/i
UNIVERSAL POWER SUPPLY: with input from 24 to 24b Vac-dc.

[PTC sensor table on page 55).

T119DIN in contenitore per guida DIN EN 5@;2
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Specifiche Tecniche

Alimentazione
» Valori nominali: 24-240 Vca-cc
* Vec con polarita invertibiti

Ingressi
« 3 gruppi in serie di ingressi Ptc:
~ 1serie per ALL]
- 1serie per ALL2
~ 1 serie per FAN
» Collegamenti su morsettiere estraibili
¢ Canali ingresso protettt contro i disturbi elettromagnetici

Uscite

s 2 relé di altarme {ALL1/FAULT-ALL2)

e 1 relg di gestione ventitazione (FAN} con autoritenuta temporizzata
(5-10-20-40 min.] detay OFF

¢ Rel® di uscita con contatti da 5A-250 Vca cosd=1

Test e prestazioni

¢ Costruzione in accordo atle normative CE

° Protezione contro disturbi elettremagnetici CEI-EN61000-4-4

¢ Rigidita dielettrica: 1500 Vca per 1 minuto tra rele di uscita
& sonde, relé e alimentazione, atimentazione e sonde

* Temperatura di lavoro: da -20°C & +60°C

¢ Umidita ammessa: 90% senza condensa

e Contenitore in PPO autoestinguente UL 94V0

= Opzione: tropicalizzazione

¢ Pellicola frontale policarbonato 1P50

¢ Assorbimento: 2VA

* Memoria dati: 10 anni minimo

& Circuito di autodiagnosi

Visualizzazione e gestione dati

* Led indicanti allarme, sgancio e fan

¢ Led indicante il FAULT

* 2 soglie di allarme

* 1 sogtia controllo ventilazione ON

* Accesso alla programmazione tramite putsante frontale

Bimensioni T11%

* 48 x 96 mam DIN IEC 61554 [ex. DIN 43700] prof. 150 mm
{compreso morsettiera)

® Foro pannello 44 x 92 mm

Dimensioni T119 DIN
¢ 106 x 95 mm DIN 50022 prof. 62 mm

* Contenitore in Blend PC/ABS

Collegamenti elettrici | Electrical connections

Technical Specifications

Power Supply
e Rated voltage: 24-240 Vac-dc
¢ Ydc with reversible polarities

Inpuls
e 3 series of Ptc inputs:
- T serie for ALL1
- 1serie for ALL2
~ 1serie for FAN
e Removable rear terminals
@ Input channels protected against electromagnetic noises and spikes

Quipuis

e 2 alarm relays (ALLT/FAULT-ALL2)

¢ 1 alarm relay for fan control (FAN] with time delay OFF
{ 5-10-20-40 min.}

= Ouiput contacts capacity: 5A-250 Vac cos®=1

CSECTIONZ

Tests and performances

« Assembling in accordance with CE rules

¢ Protection against electromagnetic noises CEI-EN61000-4-4

* Dielectric strength: 1500 Vac for 1 minute from relays to sensors,
relays ta power supply, power supply to sensors

= Ambient operating temperature: -20°C to +60°C

e Humidity: 90% non-condensing

e PPQ UL 94V self-extinguishing housing

¢ Option: tropicalization

 Polycarbonate frontal film IP50

° Burden: 2VA

= [ata sterage: 10 years minimum

e Self-diagnostic circuit

Displaying and data management T Eay
« Led indicating alarm, trip, fan :

= Led indicating FAULT

« Z alarm thresholds

« 1 ON threshold for fan controt

¢ Entering the programming by frontal push button

Dimensions T11¢

= 48 x 96 mm DIN IEC 61554 [ex. DIN 43700} depth 150 mm
fterminals included)

= Panel cut-out 44 x 92 mm

Dimensions T11% DIN {C-Shaped)
« 106 x 95 mm DIN 50022 depth 62 mm g
= Box in Blend PC/ABS .

PICIALLY  PIC/ALL2  PICIFAN

[ e Q]
cHl '@
e '@ ‘T Gl s T N POWER SUPPLY
i
o @ ‘e {5]6]7]|8]a]10][11]12] e
i N I! - 24-240 VAC-dc
ALL1 ALL2 24-240 VCA-ce
[1] [2 PRk
ELECTRICAL CONNECTION FOR OUTPUTS ALARM RELAYS
SCHEMA DI COLLEGAMENTO USCITERELE DI ALLARME
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JIABOPATOPHA 3A VMI3IMTBAHE ,,JATIT - TECT”

KbM ,,JITI)” EOOX Crpanmua 1 ot 2

ENKUCLE Ha NPOREAGHNTE NSNUTE

1Tpn(baBeH ¢y Tpaﬂmbopma’rop, o ' nr
fitrt TC 160-10, thabprimen Nel3502, romma Ha nponz}zom'rBo : 2020.

“‘7 7. 3asspren Ha HBHHT&HHGTO “Hemu Tpacl)o” EAH Ip. Tepink, yn Brianaiéxo secranme Nol,
/ samira Ne 0047/01 10.2020r.

HpOﬂSBO,Z[HTeJI “Jlemu Tpa(bo FA}I rp Hepﬂmc L Bnazzancrco BhCTaHie No

4, TexHTECCKY AN

O6osHauenye TC160-10
Homunanna vowuoct (KYA) 160 1_..-"
Yecvora (Hz) 50
Homutanno BH ™
Hanpexedmne 10000 / }
(v) HH 400 1
3aryom na Mpased xo8 360 ,..f" /
W) Kbco cheputerne KoM L \
120°C 2600
fpyna #Ha cBbp3Bate . Dyn5
PerynauioHHy OTKNOKEHNA Ha CTpana BH +2%2.5%
BH 12 kY (28 k¥ rms / 75 kY peak)
JsonaiyicHeH Kitac :
HH 1.1kV (3kV rins / - kVpgaK}“\Hnn‘;‘“;\
"t-.,
Oxnampate AN /{;/ 'Yﬁ'h g f) \*
HagmopcKa BICOUMHA <1800 "Jf'g/ | <

el )




JNABOPATOPUS 3A USIUTBABE ,JITH - TECT” | .
KBM ,JITI” EOOJ pasH

6. VI3BbpineHy H3IATBAHAL:
6.1.Pyrunen tect:
6.1:1. Miameprane na xoeduimenta Ha Tpaﬂc@opMamm 5§ rpyna Ha CBhp3BAte
~ (IBC 60076°1:2011= cL.11.3); , ’
6 1;2: I/IsmepBaHe Ha aI(THBHOT() CBhporuBneHneTo Hd HAMOTRHTE © IIOCTOHHCH toK
. (IEC 60076-1: 2011-1:11.2); o
6. 1.3, Ussiepnaite fta 3ary6me 14 T0Ka Ha npaSeH xo;:[ (IEC 60076 1 201 {acl11, 5)
6.1.4. Wssiepnatie aa 3ary6me " HanpexceHHeTo HA KECO Cheibenne
. (IEC 60076-1:2011-cL.11. 4y; .
6.1.5. )I[HeneKTpanH H3TTRaRkS (IEC 60076 3: 2013)

6.1.5.1. Vidnarhane na maonanissira & Hanpe>1<eﬂue npmloxceHo o Bemiien HBTOIIHi/IK AP
(IEC 60076 3:2013-1. 10); X E
6.1.5. 2. HsnnTBaHe HA H30NAIHATA ¢ HH,uylcTnpaHo Hanpemeﬂﬂe
(IEC 600763 2013-T.11:2);
) 6 1.6: HsmepBaHe Ha YACTHYHH pagp;um (IEC60076 11 2018)
6:3: THIIOB TECT: |
6.2.1. IflsntaHe Ha Hperp;maﬂe (IEC 60076 2 2000) .
) 6.2:2 IflantaHe HA W30NAHLTa ¢ METTHIEH HMI‘IYIIC (IEC 600764} 2002)
6.3 CneuHaHeH TECT:
6.3.1: Onpenersiite Ha 3BY§<OBOTO HEBO (IEC 60076 10 2005)

L

7. llepnon Ha m3umrBane: 16 - 21.10.2020r.

8.-P€3YJITaT ot w3nurearuaATa: Hpoaykrer Tprdaszen cyx tpaucdopmarop tunr TC 160-10, /
Gabpuuen Ne 13502, mpemMuna yenemso m3NuTagusTA, / /.

PesyirraTst OT U3IATBAHIITA Ca BKIIOYEHH B TeCTOBH mpoToxom: Ne 0055-1/16.10.20207 \//
Ne 0055-2/19.10.2020; Ne 0055-3/21.10.2020; Ne 0055-4/21.10.2020; Ne 0055- 5/21 10 2020

o
9. CrMcEKa OT H3NUTBAHUATA CHABPNKE 2 CTPAHMI.

A

i Ha ocHoBaHue un.37 ot 3001

PBKOBOJJUTEJI HA "JITII- TECT" '




TEST LABORATORY "LTC - TEST" FC5.10 - 1/7

TO "LTC" Lid,
Page 1 | All pages7 ‘
ROUTINE TEST REPORT — b
Revision 0 e
TEST REPORT
Ne 0055-1/16.10.2020
- Goriificate of decieditalion .
reg Ne8 1T valid wntil 28.12.2022
isgtied by Execuiive Agency "BAS',
ticcording to the réquirements of standard
EN ISO/IEC 17025:2018 ‘
. L Thlee phase cast 1e51n tlansfonnel E
£ 3 ¢ 160-10, Dyns, Ne13502, 2020 e

3. Ciistomer : LEMI TRAFO J5C, 2304 Pernil; BULGARIA 1 Vialiaisko Vastanis Stiget
sider 0047/01.10.2020 . S
§, Manuficturer: LEMI TRAFO 18C; 2304, Péiitl BULGARIA |1 Viadaisko visiurie Street

4. Test methods used : TEC 60076-1153018;
[EC 60076-3:2013;

5. Date on which the product was received in test room: 15.10.2020

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement

(IEC 60076-1:2011- cl.11.3); A
6.2. Measurement of winding resistance (IEC 60076-1:201 1-¢cl.11.2); L
6.3. Measurement of no-load losses and current (IEC 60076-1:201 I-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-ckd:
6.5.2. Induced AC withstand voltage test (IEC 60076-3 2013-clBEY NE7

5 d

7. Test date: 16.10.2020

8. Test result: The product passed the tests

9. The report contains: 7 pages
Ha ocHoBaHnue un.37 ot 3001

i
{
1 Cat 4

Head of “LTC-TESE
" _..Bnd KatciindRaich€la ..
(signature and stamp)/
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10. Test results:
10.1. Measurement of voltage ratio (10000/400V) and check of phase displacement:

OO

TRANSFORMATOR

Tap Phase | Transformati | Phase Tran§format Phase | Transformati Vector /
changer A on B 1on C Ot group /
position coefficient’s coefficient’s coefficient’s /

error, % error, % error, %

7-6 45,484 0,04 45,484 0,04 45486 0,04 '

5-7 44,401 0,04 44,402 0,04 44,403 0,04

4-17 43,322 0,05 43,323 0,05 43,324 0,05

8§-5 42,237 0,04 42,238 0,05 42,239 0,05

8§-4 41,151 0,04 41,151 0,04 41,153 0,04

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

TRANSFORMATOR

Tap changei' ) Ru‘.\r, RU.“'I, RV-W! Temperature dlll‘illg tes?
position - Q Qo Q. S .20°C 5
- 7-6 = 5 - . Ruu€d 0,0073795
Bl - - = Rlasi52 0,0074191
4-7 8,4576 8,4523 8,4474 RywiQ 0,0073738
8-5 : - -
8-4 - - ]

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

10.3 Measurement of no-load losses and current:

Tap changer U1 U2 LX) n 2 13 P1 P2 P3
position {v] [Vl V] [A] | [A] [A] [W] W]_| W
4-17 398,7 | 400,43 400,6 0,884 | 0,65 0,931 152,5 86,2 105,4
Uav. Tav. | Pog To
Vi [A] [W] [%o]
399,91 0, 8217 344,1 0,356

Measurements were performed with expanded uncer tainty: 2% for voltage2,5% for cunent 3% for
confidence level P = 95%. @

J
|
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10.4 Measﬁrement of short circuit impedance and load losses at temperature 20 °C:

Tap changer Ut 02 U3 I i7) I3 P1 P2 p3 |

position vl vl [Vl fAl [A] [A] [W] W] W]/

4-7 5854 5872 5882 9,205 9,222 9,246 581,2 576,2 595,3
Uav. [V] | Tav. 5P| PKPC | UkPC

[A] [W] [W] [%]

586,92 9,224 1753 2416 5,97

Measurements were performed with expanded uncertainty: 2% for voltage,2,5% for current,3% for power gy 'the
confidence level P = 95%. . iR
a4
I/

AN

N\
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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 28 50 60
[ Low voltage HV-+ank 3 50 60

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

b
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100kVAC
/100VAC

R
Y ot

TMB5OKVA
0.4/100kV

l”—‘ ;
\ ’

TMS0KVA
0.4/100kV

100kVAC
/100VAC

T

10.5.2 Induced AC withstand veltage test:

by

Test voltage Frequency,
2xUn, [V] 4 {Hz|
800 /1 150

- P =95%.

* Measurements were performed Jvith expanded uncertainty: 2% for voltage, 0,0016% for frequehéy And e
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11.  Instruments used for the tests: _
- Turn ratio meter PWR 3-A serial m.0928-§305;
. Microohmineter-MRC6105N-serial nr.0928-5306;
. Wattmeter " Yokogava"-WT1600 serial nt.91J702269; ... B .
- Cast resin VT CL3.6KV(1500-3000/100V - VIM24/2/Hoserial fr:
L 545080101 3450801023 345080105
s Cast fesifi CT:(:2553QQZ;S:A)’—;AOS_—sérial nr.: 09195334; 09195335; 691953363
» Lapacitor divider(100V/100kV)- serial o954
» Digital thetmometer tybe HI 8757 serial nr. 1203939
~ «  Mechanical chronometei type Slava serial nt.0521682
Notes: 1 The tesults ﬁom the tests are féféh‘éd for thé tféstéd product only.

3. Réproduétiod or ‘c_tf)pying of i_lie contents of this report in any othet f‘gﬁ_ﬁ ‘uiﬂess its
cotiplete photocopying is iot allowed without Written consent from LTC-TEST.

TESTED BY :

Ha ocHoBaHwue 4n.37 ot 30I1

_|Ha ocHosaHue un.37 ot 30T
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TEST REPORT
- Ne0055-2/20.10.2020

Ce: Izﬁcate of accr edttatron o

)ég Ne8 1JTH valid until 28 122027

) V.S‘lled by Executive A gency "BAS",

daccor a'mg fo thé Fequirements of sfandal d
EN ISO/IEC 17025:2018

1. Three phase cast 1esm tmnsforinen5

.......

01del 0047/01 IO 2020

4. Test methods used L 1BC 60076-1 12el.23.2.1;

5. Date én which the ploduct Was r'eoéiv"—e& in test room: 15..1'(3.'2020 a

6. Tests performed:

| 6.1. Temperature rise test — IEC 60076-2 - ¢1.7.3.2;
7. Test period: 19-20.10.2020
8. Test result: The product passed the tests

9. The report contains: 9 pages

Head of “I, TC-TEST .+

Ha ocHosaHue un.37 ot 30 [

3 3. Maﬁufacturel LEMI TRAFO JSC 2304 Permk BULGARIA lVladalsko Vastame Street
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10. Test results: -
Power 160 kVA Freguency 50 Hz Year of production 2020
Cooling AN Overtemperature | 100 K_ \ector group | Dyn5
| Insulatiori class 75128112 | Type TC160-10 . Coef'f._Tempera't.Material 225
3 Primary winding Se¢ondary Winding
Lo S ' LTI
'y'b‘:'tég‘é (V) 10000 Voltags {V) a6 | |
appiriG’s 253 5% Tappirig's U :
Current rA) 924 Current (A) 230.04
Connectlon . béita ' Connect!on Star+n
. :lnsu{at:on élass (kV) L 12 u?sulatlon oléss (kV) 1.4
Ratio . 100007400V . : Temperaturé reference e ) 120 ‘
X s No-load fosses | No-load currént Load losses Impedante voltage | Total losses
EMRE R B { Watt ) (%) _{ Watt) (%) (Watt)
Guaranteed valué 360 1.5 - 2600 8 2960
Tolerance (%) +0% 30% +0% + 10% 10%
ieasured value 344 0,36 2416 597 2760
Deviation (%) -4,44% -76,00% -7,08% -0,50% -6,76%
r MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING /
| | /)
Measure temperature : 20.3°C ///_'
Primary winding 10000 V. Secondary winding 400 V. /
K [ K e
Phases Phases
1V-1W 8,4502 2V-2W 0,0073856
FINAL RESULTS
Open circuit test conditions : Feeding voltage 400V
Short circuit test conditions : {ninal current 9,24 A
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TEMPERATURE RISE
Winding i 10000 V 400V
From the open circuit test . 4,40 K 11,47 K

From the short circuit st TR 64,02 K [ 57,01K

é\(‘; {j’(ed turtents m thie winding 'a?‘d_ ‘n'o.r_‘m;?'i excitation of the 65,82 R |~ 6396é i

Measiierierits were perfoiired with expanded iinicériainty 6% jor temperdturé aid the ébi?ﬁd"e;'f"cé Jevel P = 95%.

po->zmonwz>ng
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10.2 Measurement of winding resistance after sh{itdoun:

. __Winding .. .- 10000 2 N Winding .. .400  Vi.o. [
Secohds |V A | Ohni DeltaT ‘Seconds vV -] A | Ohh | DeitaT
. 1,0000 | 10 6977_ 62.58 - 122 | 0009146 | 1,0000 | 0,009148. |.. 5596 . .
41,0006 | 106919 | . 6241 . 137 | 0009146 | 1.0000 | .0,009146. | 5586
31,0000 | 106854 | 6223 ) . 155 | 0,000135 | 1,0000 | 0008135 [ . 5560 ...
. 1,0000. | 40,6800 | . 6207 ). 168 0009135 | 1,0000 | 0009136 | . 5560 .
10000 | 16673 | e1s7. L. 183 | 0009124 | 1.0000° | 0005134 /8624 |
..1,0000 | 10,8672 6,70 § 168 | 0,000124 .| 1,0000 | 0,0081%4- | . 5524 -
10,6611 . |.- 1,000 108611 | o152 | 21a | 0009124 | 1.0000. | 00091%4: |. 5524 -
108611 | 1060 | 108611, | 61,52 229 0009114 | 1,0000 | 0,009114. | . 54,88
10,6494 | 10000 .| 106494.| 6118 | 244 | 0009114 | 1,0000 |. 0009114 | 5488 -
" 10,6437 1,0000 | 10,5437 61,02 250 - |. 0,009114 10000 -| 0000114 | 54,88
106381 | 1,0000 | 10,6381 60,85 . 274 |. 0009103 | 1,0000 | 6,008108 | = 5452
o280 | 106327 | 10000 | 106327 |. 60,69 390 . 0,009103 | 1,0000 | .0,000163 | 54,52
., 366 .| 108268 | 10000 10,6268 .| 6052 308 0009092 1,6000 0009092_ .. 54,16
! \J_" 320 -] 108207 - | 1,0000 | 10,6207 | 60,35 320 0,009092 |, 1,0000 0,009092 54,16
\J [.. 33 .| 108i54 1,0000 | 106154 60,19 335 0009092 | 1,0000 | 0,008092 54,16
451 | Ao6100) | .1,0000. |. 106100 | 6004. | . 351 0,008002 41,0000 | 0,000092 | 54,16
366 10,6040 1,0000 10,6040 59,86 366 © 0,009081 1,0000 | ©0,009081 53,80
381 10,6040 1,0000 10,6040 59,86 381 0,009081 1,0000 | 0,009081 53,80
396 10,5934 1,0000 | 10,5934 59,55 396 0,009070 | 1,0000 | 0,009070 53,44
411. 10,5880 1,0000 10,5880 59,40 411 0,009070 | 1,0000 | 0,008070 53,44
427 10,5828 1,0000 10,5828 59,25 427 0,009070 | 1,0000 | 0,009070 53,44
442 10,5772 1,0000 | 10,5772 59,08 442 0,009070 | 1,0000 | 0,009070 53,44
457 10,5718 1,0000 | 10,5718 58,93 457 0,009060 | 1,0000 | 0,009060 53,08
472 10,5666 1,0000 10,5666 58,78 472 0,009060 | 1,0000 | .0,009060 53,08
487 10,5615 1,0000 10,5615 58,63 487 0,009060 | 1,0000 | 0,009060 53,08
503 10,5557 1,0000 | 10,5557 58,48 503 0,009049 | 14,0000 | 0,009049 5272 /)
518 10,5509 1,0000 | 10,5508 58,32 518 0,000049 | 1,0000 | 0,000049 5272 /
533 10,5456 1,0000 10,5456 58,17 533 0,009049 | 1,0000 | 0009048 ‘| /52721
548 10,5404 1,0000 | 10,5404 58,02 548 0,009038 | 1,0000 | 0000038 |/ 5236
564 10,5355 1,0000 10,5355 57,87 564 0,000038 | 1,0000 | 0,009038 |~ 52,36
579 10,5306 1,0000 10,5306 57,73 579 0,009038 | 1,0000 | ©0,009038 52,36
594 10,5250 1,0000 10,5250 57,57 594 0,000027 | 1,0000 | 0,000027 52,00
609 10,5200 1,0000 10,5200 57,42 609 0,000027 | 1,0000 | 0,000027 52,00
624 10,5149 1,0000 [ 10,5149 57,28 624 0,009016 | 1,0000 | 0,009016 | . 51,65
640 10,5100 1,0000 | 10,5100 57,13 640 0.009016 | 1,0000 | 0,009016 51,65
655 10,5047 1,0000 | 10,5047 56,98 655 0,000016 | 1,0000 | 0,000016 51,65
670 10,5000 1,0000 | 10,5000 56,84 670 0,009016 | 1,0000 | 0,009016 51,65
685 10,4947 1,0000 | 10,4947 56,69 685 0,009006 | 1,0000 | 0,009006 51,29
701 10,4897 1,0000 | 10,4897 56,54 701 0,009006 | 1,0000 | 0,009006 51,29
716 10,4845 1,0000 | 10,4845 56,39 716 0,000006 | 1,0000 | 0008008 51,29
731 10,4801 1,0000 10,4801 56,27 731 0,008985 1 0009{* B0 5‘5"6"6%0 93
746 10,4748 1,0000 | 10,4748 56,11 746 0,008995 | 1,0060.1. aoo@aﬁﬂ\(%'ms )
761 10,4701 1,0000 | 104701 55,97 761 0,008995 : )
777 10,4652 1,0000 | 1¢/4852 55,83 777 0,008984

T

filts

e}
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792 10,4609 1,0000 | 10,4609 5571 . | 792 0,008984 | 1,0000 | 0,008984 50,57
807 10,4555 1,0000 | 10,4555 5555 . 807 0,008984 | 1,0000 | 0,008984 50,57
822 10,4509 1,0000 | 10,4509 542 I ez 0,008973 | 1,0000 | 0,008973 50,21
10,4459 1,0000 | 10,4459 5527 | 837 . 0,008973 | 1,0000 | 0,008973 50,21
104415 . | 1,0000 | 104415 | 5515 | 853 0008973 | 10000 | 0,008973 50,21
10,4361, - |- 1,0000. |. 10,436i~ 5499 |  s6d. | 10000 | 0008973 |. 5021. .
104315 |, 1.6000. | . 5485 .| ~ 883 | ¢ 11,0080 ;0008062 | 4985
10,4268 | 10000 - 626k | sazi. | B9R. | _ | 1,0000 |.0,008%62 | 4985 .
164230 |, 1,0000 | 10,4320 5458 ). 914 |- boossez | i 0000 | . 6008962 | .. 49,85 "
. 10,4169, | 1,0000. |.-104%68 | sa43 ). 620 | 0008662 - | 1,0000 | _..4985 -
| 104131 | 10000 | .fo4t3i | s432 |- 9ds .| 0008953 | 10000 | 0008552 | . 2940 .
102078 | 10000 .| 104678 | 647} 959 | 06,008952. | 1,0000 | 0008982 |.: 4949 ..
10,4031 | 10000 | 10,4031 54,03 | 674 | 0008952 | 14,0000 | 0,608 - 4049
03982, | 1,0000 | 103982 | - 53,89 950 |- G,008941 |.1,0000 | 000891 | 4913 -
10,4543 |.1,0000 { 103043 | 377 | 1005 | 0,008841 . | 1,0000 0008941 | , 4913 ..
i0,38906: | 1,0000 | 103890 .| 53,62 1020- 0,008641 | -1,0000 _ 1. 493, .
A 10,3844 | 1,0000..| 103844 | 5349 |- t035 | 0,008930 | 1,0000 L4877 |
10,3800 | 1,0d00 | -103800 | . 5336 § 1051 - | -0,008930 | 1,0000 | | | 4877 .
103751, | "1,0000 | 103751 | 83,22 ) 1086 | 0,008930 | 1,0000- 008650 | 48,77
103706 | 14,0000 | 16,3706 | 53,00 .| 1081 0008919 | 1,0000. | 0,008919 |. 4841
10,3660 | 1,0000 | 10,3660 | 52,95 | 1098 0008919 . | 1.0000. | 0,008919° | .. 4841
| 103614 . | 1,0000 | 10,3614 52,82 | . 111 0008919 | 14,0000 | 0008819 | . 4841
.| {03569, | .1,0000 10,3569 52,69 1127 | 0008919 | -1,0000 .0,008914 43,41
10,3523 1,0000 | 10,3523 52,55 1142 0.008608 | 1,0000 | 0008908 | . 4805 .
10,3478 | 10000 | 103478 | 8242 1157 0008008 | 1,0000 | 0008908 | . 48,05,
10,3431 1,0000 | 10,3431 52,29 1172 _. | 6,008908 1,0000 | 0008908 | 48,06
10,3389 1,0000 | 10,3389 52,17 1187 0,008897 1,0000 | 0,008897 47,69
10,3343 1,0000 | 103343 | 52,03 1203 0,008897 | 1,0000 | 0,008897 47,69
10,3298 1,0000 | 10,3298 51,90 1218 0,008897 | 1,0000 | 0,008897 47,69
10,3253 1,0000 | 10,3253 51,77 1233 0,008887 | 1,0000 | 0,008887 47,33
10,3210 1,0000 | 10,3210 51,65 1248 0,008887 | 1,0000 | 0,008887 47,33
10,3165 1,0000 | 10,3165 51,52 1264 0,008887 | 1,0000 | 0,008887 47,33
10,3119 1,0000 | 10,3119 51,38 1279 0,008876 | 1,0000 | 0,008876 46,98 ‘
10,3078 1,0000 | 10,3078 51,26 1294 0,008876 | 1,0000 | 0,008876 46,98 /
10,3032 1,0000 | 10,3032 51,13 1309 0,008876 | 1,0000 | 0,008876 46,98
10,2990 1,0000 | 10,2990 51,01 1324 0,008876 | 1,0000 | 0,008876 46,98
10,2946 1,0000 | 10,2046 50,88 1340 0,008865 | 1,0000 | 0,008865 46,62
10,2901 1,0000 | 10,2901 50,75 1355 0,008865 | 1,0000 | 0,008865 46,62
10,2859 1,0000 | 10,2859 50,63 1370 0,008865 | 1,0000 | 0,008865 46,62
10,2816 1,0000 | 10,2816 50,50 1385 0,008865 | 1,0000 | 0,008865 46,62 |,
10,2771 1,0000 | 10,2774 50,37 1401 0,008854 | 1,0000 | 0,008854 46,26 7]
10,2726 1,0000 | 10,2726 50,24 1416 0,008854 | 1,0000 | 0,008854 4626
10,2684 1,0000 | 10,2684 50,12 1431 0,008854 | 1,0000 | 0,008854 | (46,26
10,2646 1,0000 | 10,2646 50,01 1446 0,008843 | 1,0000 | 0,008843 | 4590
10,2602 1,0000 | 10,2602 49,88 1461 0,008843 | 1,0000 | 0,008843 45,90
10,2557 1,0000 | 10,2557 49,75 1477 0,008843 | 1,0000 | 0,008843 45,90
10,2514 1,0000 | 10,2514 49,63 1492 0,008843 | 1,0000 | 0,008843 45,90
10,2471 1,0000 | 10,2471 49,50 1507 0008833 | 1,0000 | 0,008833 45,54
10,2428 1,0000 | 10,2428 49,38 1522 0,008833 | 1,0000 | 0,0088%gratcs:
10,2384 1,0000 | 10,2384 4925 1537 0,008833 | 1,0000 | 408833 A ASBELN
10,2342 | 1,0000 | 10,2342 49,13 1553 0,008822 | 1,0000 | fopbese | 2848, \P\
10,2305 1,0000 | 10,2305 49,02 1568 0,008822 | 1,0000 Vs ,008828 mgs.m««f\, %
10,2259 1,0000 | 10,2259 48,89 1583 0008822 | 1,0000 }2[0008825 M 4BR i \',
10,2221 1,0000 | 10,28%1 48,77 1598 0,008822 1,0000 §*{o 3;2‘ J’““l&_ e o |7
102175 | 1,0000 | 14,2175 48,64 1614 0,008811 ¥ 3’8 mfzmé Q Y
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1629 10,2139 1,0000 10,2139 4854 1. 1629 0,008811 1,0000 | 0,008811 44,82 £
1644 10,2092 1,0000 10,2092 48,40 1644 0,008800 41,0000 | 0,008800 44,46 E
1659 10,2058 1,0000 10,2058 4830 |} 1659 0,008800 1,0000 | 0,008800 44,46
1674 10,2008 1,0000 10,2008 43,16 1674 0,008800 1,0000 | 0,008800 44 46
1690 10,1968. | 1.0000 10,1968 48,04 1690 | 0008789 | 1,000 | .0,008789 44,10
1705 10,1925 | 1,0080 10,1925 4792 .. 1705 0,008789 1.0000 |0,008783343 | 44,10

Measuremenis were perforied with expandéd lihceridint 0,5% for vesistance arid the confiderice level P = 95%.

%
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Overtempéfature HY winding
¥= -5E-19x8 + 3E-15x5 - SE-12x* + 4E-003 + 7E-07x2- 0,0119x + 64,019
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Overtemioerature LV winding

- Y= -2E-18;@ + OF+15x6 - 2E-11x + 1E-08x3 - 3E-062 - 0,0085x + 57,008

\
~
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11. Instruments used for the fests:

- Microohmmeter-MRC6105N-serial nr. 0928“5306
- Wattmeter " Yokogava"-WT1600 serial nr. 91J702269;
»  Castresin VT CL3.6kV(1500- 3000/ IOOV)-VKM24/2/H-ser1a1 ni.:

_ 345080101 345080102 345080103 o
o Uast résin CT(25 SOO/SA) AOS-seuai nr.: 0‘)195334 09195335 09195336
i Resistarice thenmométef Pt 100 type 448/2012 seiial ot 1,2,3; 4,5,6,7;
:  Mecharical chrotoinetér type Slava serial nr. 0521682

Nofs: 1; The 1esults from the tests aie 1eferr0d fdl the tested produbt only :
3 Reploducuon or copying of the coritents of thls iepoit in any other torin uhléSs its
&ompléte photocopying is riot allowed without wiitten consenit frori LTC-TEST.

e

TESTED BY :

1. Oleg Tsvetanov:.., Ha ocroakve 4n.37 ot 30 , / /
/ i
yd
2. Vasil Vasilev:.....
S P

Ha ocHoBaHue 4n.37 ot 3001

e i
R

[ERpe—

Head of “LTC-TESTY]

;1 BLAY
'
t

| / e ":‘., e
hY % 3 \
Y Jivg, 3
/ \%g'm 'f-»L\'l“f




TEST LABORATORY "LTC - TEST"
, TO "LTC" Ltd. FC 5.10-1/9 -
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LIGHTING IMPULSE TEST —
Revision 0

~ TEST REPORT
o Ne 0055-3/21.10.2020 -
Ceriificdte of accreditition .. .
e Ne8 1ITM vialid witil 28,12.2022
issued by Execiitive Agenicy "BAS",
according 10 the Féquireinents of standaid
. . o  ENISO/IEC 17025:2018

T

GU&FOMER: LEN TRARG 18C, 3304 Pertik, BULGARIA ,1 Viadaisko Vistartie Stréet:

SUBJECT! Three ﬁlié:éé St resin U:‘ét:n‘si’féb'x‘_rﬁpr. A"
‘ 160KVA = 10/0.4kV

REF. CUSTOMER % 47 Dated: §1:06t:38

REF. CONSTRUCTOR

TESTROOM : “LTC - TEST" Pernik

OBJECT OF THE TEST : Test is carried out to determine the conformity of the product to the
customer order,

DATE OF ISSUE 21-Oct-20 /
LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastarﬁﬁ/
RECEIVER COPY

i ?—E:&Ha ocHoBaHue 4n.37 ot 30r !
THE TESTER . FOR CUSTOMER

L
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LIGHTING IMPULSE TEST —
Revision 0
Serial Ne13502
‘ 5 160 kVA "Fretluency . ' 50 Hz ,' fproductlon 2026
el AN Overtemperatise | 100K Vettor group .. . .| byis
'msulatlon ciass ‘75_/2811,2 ‘ .Type . TE€180-10| Standard . IEcaoc_7__s-3
A Prnmary wmdmg . Secondary windiiig
; j&?a_zzage W fowoo olage (v) .| 400
"Tapping’s #252.5% ',Tappmgs " -
| Currerit (Aj i 9.4 Current (A) - 230.94
— Connectlon ) Déi'té ,Connectlon _ Star+n
I‘nsulatlon class (kV) 12 : Insufatlon class (kV). 1.1
IMPULSE TENSION 75](V : : POLARITY NEGATIVE
Testmg scheme o A NORMAL WAVEIZiSO%/SO £20%
. Hsi ' Rsa
—T] 1 Oyl |
1 SR B T e
——cs Rpl E:I Ree RT4 ; SUB&ECT
Ci2 TEST
=1 I IRTZ

OSCILLOSCOPE /

Impulse generator "AME" ) .,z"'
Total max load of tension 400kV - Energy at max load of tension- 20 kd /_//\
Number of arms : Two by two arms in paralel /o
CALIBRATION CONSTANT FOR IMPULSE TEST: .~
K=6794.8
Result from the test:” ;50

. |Ha ocroarue un.37 ot
Date:  21.10.2020 -ere-TESTON

Charsv i




TO "LTC" Ltd.

TEST LABORATORY "LTC - TEST" FC5.10-1/9
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LIGHTING IMPULSE TEST -
3 ' Revision 0

Three phase cast resin transformer

U 160KVA - 10/0.4kY

LREQUIREMENTS OF THE TEST:

Barform a Lightinig Tagt over thé irarisformer for Sach phse of Hisdiin Voltzpe §ids,
THie iiipulse mast have thé following charactéristics:

- Ii&c’)‘hv‘i‘ﬁa’rl Irﬁpufsé Valtgg;:

" Nominal fimie of front :Huraflzéh:' 12
- Norinal time durstion of the half of tai: 50
- Max over-shoot on the peak of the waveform: 10

The test will be petformed according {0 IEC standards Ne IEC-EN-60076-4

2. ENVIRONMENTAL CONDITION DURING THE TEST

kv
{1s(£30%)
1§(£20%)

%

4/
Air temperature: 21.0°C //’/
Pressure: 944 mb /"/
Relative humidity % 48% v’
. i

LA
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LIGHTING IMPULSE TEST
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OSCILLOGRAM REGISTRATION ,

Negatlve lmpulse on Phasé A

A 8isd v
@ —5.R0 %

Mo | W | TG | T

. 394 Ll $34

774 » 141, | . s

f2uf-

- W B oo,

774 | 141 s34

P

L] L4l 534 -

quu SOV TTERI TG g A M T, OReT Al BT U TS50 v .
SIVOl00 R 15:21:15

i i i E i i 1 h
me N .00 v CRE TRV ST TMITO.03S) Al ChT L —d.00 V)

S — o
EifT0°60 %2 -.251:28‘;'5?020
TeleStop | [ty : ; :
] K i H * i 3 H H a0 11.7 v
& bl - s : e = = i 1o —11.7 Vv
HPjemnmmmac v r S amm ey ry e E

21 Oct 2020 L
15:35:48 s

1.7V L
Py &/

e

i 5 ; i ; i i i 3
Eﬁ[ 500V Th2[ 10,0 A M[10,0Hs A ChT A —3.00V

_ 214 Oct 2020
RERLEMC O 15:35:48 :
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LIGHTING IMPULSE TEST

Revision 0

OSCKLLOGRAM REGISTRATION &

Negatlve ampuise on Phase B

TekStoB |
£ :

o | kv ) T | T

1 394§ 141 | 324

T 1 | %68 14| 5.4 .

T3 oges | a4 | 524

@[—‘z.uov STts] i Tep ,.MrT,a;,n‘ps A TR TTaoo W e - S =
Z[A0.00 ]
3

% =] ( 2020

Tolcston | i [

11,5V
——111"\'

m

. ; ) T bl
s.o0 v . Ch3 _Lu.T A “R36,0Ms A Chil . —4.00V
24 Oct 2020
15:48:11

i X3 1‘ 5V
a@: SV

i - i i i " i } i ’

Eﬁ SBO V. ehI__jo.0A __ MJo.ous Al Ch1_ L —3,00V
_ __ 21 Oct 2020
G008 %} 15:52:36

] ac 11.5V
46 —11.8V

Ei‘ﬂ» ENTA VTR 0.0 A _MLLO.OMS Al Chl v —3.00V}
21 Oct 2020
#{10.00 % | 15:57:05

diEti e |1
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LIGHTING IMPULSE TEST
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OSCILLOGRAM REGISTRATION

Negative impulse on Phase C
x__f-. - 5 %n

TelcSton 1 .

RE

e e No | &V _ﬁ‘l"(psi) ﬁ(hsi

p ke T | e | ot | osa

e Py : 3 9.4 1:4 524

T ¥ ¥ 3 1 T T ] .

3 76.1 w4

S T S 4 76.1 141 524
88 v Ch e T AT M Te O A GhT R TAI68 v et . . N
A LR
L 1

24 Oét 2020
16:13:62

YA 4.6y
Wy —11.6V

. 3 i o

T |
AN & 3
A= Sa 5
3 ot

T : ; : b : : : ; E .

T B B e I s e Nt > te L el
ot [ T R ST s B VT K 2y 3RV o1 7% M e I T i
21 Qct 2020 i

#{TO. 005} q6:12131 /

TA: 11,20, .
1w — 1.2V - ,.

TelgStop
. b )

BB Fopmmann v mmim it 5w imm 2 e e e

) i

e ns. | /

: { /

SEPINEE Y !

T 2 N

5 ¢ i
. = & I"J

g I;

RIS B SR T A T R MT0.0e Al ChT U ~3.00 V| / .

5
A
W
18
-4
i

Paed 11.2v
@ ~11.2V

(@it Caet

B S 0TV - CRIL Th o R MIT0-01E AL Chi L. —4.-00 v
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SOUND LEVEL MEASURMENT - =
Revision 0

TEST REPORT
. No 0055-4/21.10.2020

' C°e7‘nf cate of accredrrafzon .
reg NeQLJTH valid uiitil 28.12,3022
issied by Executive Agéncy "BAS", .
acco: a’mv fo the requivenients of standard
ENISO/IEC’ 17025:2018

=
et
G
i

I Thlee—phase cast tesin tlansformex,
TC 160- 10 DynS N013502, 2020

‘ 01der 0047/01 10. 2020
Manufactulm LEMI TRAFO J SC; 2304 Permk; BULGARIA 1 Vlada1sko vastame S‘ueet

4, Test n‘ieth'ods uséd L IEC 60076-1 i :2018;

5. Date on which the product was received in test room: 15.10.2020 ' /

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

7. Test date :-21.10.2020

8. Test result: The product passed the tests

9. The report contains: 3 pages

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

Head of “LTC-TEST?

Eng. Katerina
(si gnaturc




TEST LABORATORY "LTC - TEST"

TO "LTC" Litd. HC M0 ~TA0

Page2 | All pages3

SOUND LEVEL MEASURMENT -
Revision 0
11. Test result:
Details of transformer :
Serial Ne 113502 kVA: 160 -Voltage: 10000 £ 2x2,5%/ 400
- Details of measuring instrument . S _
Brand: Brilel & ijesr . Type! 2238 Mediator o Serial Ne : 2684705
Microphone type : 4188 Microphone serial Ne : 2690664
Test conditions
Feeding voltage: 400V Frequericy: 50 Hz
Tap Pasition : 7-4 ;
A Welghted soufid pressure fevel LpA
@ Dry typé transfofrmér without en0105ure ‘ o
[1 Dy type trarisformer With ariclosurs ) o
Measuring dB | dB | dB Me.asuring dB | dB dB
position | 1 | 2 | 3 | position 1 2 3.
1 37,80 | 33,41 | 35,80 9 37,30 32,06 35,30
2 38,63 | 34,37 | 36,63 10 36,40 32,30 | 34,40
3 36,60 | 33,18 | 33,60 11 | '
4 36,57 | 31,85 | 34,57 12 . 3
5 37,10 | 31,62 | 35,10 13 L ‘Legend
6 35,70 | 32,62 | 32,70 14 ! = Iransformer
7 36,20 | 31,63 | 34,20 15 el
8 37,02 | 31,80 | 35,02 16 3 = Transformer
Arithmetic/energy average : | 36,93 dB | on 10 measure points /

LpA 30,54 dB
LwA | 43,7148

Environmental correction K 4,3176735
Principal prescribed countur 20,7536 m?

Total area of the surface test room 106 m?
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6 T L0, FC 5.10~1/10

Page 3 | All pages 3

SOUND LEVEL MEASURMENT

Revision 0

12. Testing scheme:

Distance ¥ = 1.0m.  Distanice D = 0.95m. Mierophdhé hbight from floor: 0;591m

13: Instrumeénts used for the tests:
- Calibratoi‘ Sound Level Meter, serial n.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 [ TC-TEST. /(

TESTED BY :

1. Oleg Tsvetanov:.. .Ha ocHoBaHue 4n.37 ot 30r1

...|Ha ocHoBaHue un.37 ot 30T

Head of “LTC-TEST’":"Z

Eng. Kaferina Raichey
(signature and stamp)
!

¢
7
"




TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd.

Page1 | All pages3

PARTIAL DISSCHARGE MEASURMENT

Revision 0

TEST REPORT
Ne 0055-5/21.10.2020

1 Tfuee-phase cast 1esm transfmmel,
TC 160 - 10, Dyh3; N013502 2020

3, Customm LEMI TRAFO TSC 2304 Pemlk, BULGARIA 1 Vladalsko vastame Sheet
01d€1 0047/01 10: 2020 .

3 Manufacture1 LEMI TRAFO T SC 2304 Peinlk BULGARIA i Vladawko vas’tame Street;

i Test methods itsed IEC 60076 11 2018

5. i i which the roduct wa feceived i tobt st 15.10.3620
6. Tests performed:

6.1 Partial discharge measurement - (IEC60076-11 ¢1.14.2.7.5)
7. Test date : 21.10.2020
8. Test result: The product passed the tests ;;’
9. The report contains: 3 pages |

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

11.Atmospheric conditions: P=944 mbar; T=22 °C; H=48% / ’ . |

Ha ocHoBaHue un.37 ot 30I1
Head of “LTC-TEST"

3
Yoognar
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PARTIAL DISSCHARGE MEASURMENT - =
Revision 0

12. Testing scheme: L =

Migasiiving circuit of Partial dischidrge ineasirement

Theoa Phoaen
Mighe frecitenas Gourca

-
RO e U e U

TN
=% i /—YVD:—EI /Y_H\!q
r—-‘
1 cx

i

1 e
simterr: S L-_»’i?é?f?; isterm Zin [ ‘ .
) 7 / g
NS b
et d ’/\'
‘ ?-\’SF'D [ ax] WiPD &0 FAPD GO0 ! /
AMCUS02
COMPUTER
i ;,p»“f'd
13.Test results: / £
Vi 7"‘7 T—@;gi? ¢
PD ! g LT
Test voltage(kV) Ti ! Frequency (Hz) evel (pC) a
. 1U 1V 1w/ v
U,=1.8%10 =18 3hs / 150 - - 7]
U,=1.3%10 = 13 3 inif 225 | 263 | 311
Background 0.3 pC




TEST LABORATORY "LTC - TEST"
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| ﬁ%é PARTIAL DISSCHARGE MEASURMENT
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Revision 0

14. Equipment’s used:

o e @ @

o

Notbs

TESTED BY ;

Group Motor Generator: £=150Hz

Coupling capacitors: 1nF/100kV

PD Calibrator type CAL 542. Charge for calibration: 0-1000 pC.
Measuring system OMICRON - I :
CPL 542 : =y

I_\{IPD 600

MCU 502

1. Thé restilts frofh flc {6std sire féferted for fhe tested product orly. o
2: Reproduction of copying of the contents of this feport in ary other form unless
its corfipleié photdcopying is ot allowed Without Written congent from LTCTEST.

1, Oleg Tsilleﬁ'i‘ilov; |Ha ocHosaHue un.37 ot 30M

i

Head of “LTC-TEST” -

Ha ocHoBaHme un.37 ot 300

Eng. Katerina Raich,éva

(signature and stamp)




JABOPATOPHS 3A MBIIMUTBAHE ,,JITIL - TECT”
KbM ,,JITII” EOO L

Crpanuna 1 ot 2

I; Tpmimen cyx Tpaﬂc@opMaTop, .

4 ViE

T{/III TC 160 20; dhabpuaen N013065 foﬁuﬁa ia IIpOKSBO,D;CTBO - 2020

7, Sangmm Ha I/IBHPITaHI/IeTO' “Jlen Tpadso” EA}I, rp Jlepun, yﬂ Bzanancrco RECTAHAE No

SaHBKa Ne 0024/04.05. 2020r

3 ﬁpbmﬁoﬁmeﬁi “Ilemn Tpa(bo” EAJL: rpHepHaK Y. Bna;:aﬁcxo BheTaiug Nel.

4, TexHHYECKH NaHHU;

OfGozHaveune

TC160-20
Homunanuna momuoct (KVA) 160
Hecrova (Hz) 50
Homunanuo BH
HanpeMeuve 20000
V) HH 400
3arybu na Mpasen xop 360
w) Kwco chbegunenne Kem
120°C 2600
I'pyna Ha cBbp3Bare Dyn5
PerynayioHHy OTKAOHEHUA Ha cTpaxa BH +2x2.5%
BH 24 kV (50 kV rms / 125 kV peak)
lizonayrioHen Knac e
HH 1.1kV (3kV rms / - kV peak) Lo
Oxnaxcpane AN
Hagmopcka Bncoyrnna <1000 m

!

5. JlaTa Ha rojiyyapane Ha IPOJyKTa 32 H3NHUTRaHe B aboparopusta: 18.05 %Q B¥,.

/

Mgy

o



JABOPATOPYS 3A VIBSIIMTBAHE ,JITL - TECT”

KbM ,,JITI[” EOO Crpannma 1 or 2

6. ViaBbpIieHn H3dTBaHAS:
6.1.Pyrunen tecr:
6.1.1. I/I3MepBaHe Ha KOe(UIHERTa Ha TpaHCQ)opmaum n rpyna HA CBT:pSB&Hﬁ
(IEC 600763 1t2011- ¢L11. 3), R .
6 i: 2, I/IsmepBaHe Ha AKTHBHOTO cmpomnneﬂﬂero Ha I—IaMOTRHTe ¢ MoCTodHeH Tk
(IEC 60076-1:2011-1.11.2); _
6.1. 3. I/I3mepBaHe ffa 3ary6ure i Toxa Ha npaseH X0n (lEC 60076 1:2011 cl 11 5),
6.1.4: Wimepratie qa sarybute i HAMPEKEHIETO Ha KBGO ChefHHeHe
, (IEC 60076-1:2011-¢l:11.4); ,
B.1:5. I{nenempmmn H3HHTBayA (IEC 60076-31 2013)
6.1.5.1. WsitiTedne Ha p3onamusita ¢ Hanpenceﬂne nppmonceﬂo &t pofritei I/IBTO‘-IHI/IK
{(IEC 60076-3:2013-r.10);
6:1.5.2. Msnursdne ia ‘H30TIAATA & I/IH]_{yKTPIpaHO Harzpe)lceHne
) - (IEC 60076:3: 2013-T 11.2);
R g. I/I3MepBaHe HA JaCTHYHY pa3pnzm (IEC60076 11 2018)
6.2. Tative tecr!
6.2.1 HsntaHe Ha nperpﬂBaHe (IEC 60076 2 2000)
. 6 2.2 Vanmreane Ha H3omarmsTa © M’BJ‘IHI/IBH vMILyIIC (IEC 60076 4 2002)
6.3 Cneuuaﬂeﬁ TECT:
6.3.1. Otipenensye Ha 313y1c0}301"o HHBO (IEC 60076-10: 2005)

7. llepuon na msmureane: 19 - 22,05.2020r.

8. Pesynrrar ot msnmrsaruata: Hponykret Tpudazer cyx rpanchopmarop tun TC 160-20,
thabpuuen Ne 13065, mpeMuHa YemenHo M3 TARRATA.

Pesyntaty OT H3NMUTBAHUATA Ca BIUIFOUEHH B TeCTORHM mporokoma: Ne 0026-1/19.05.2020;
Ne 0026-2/21.05.2020; Ne 0026-3/22.05.2020; No 0026-4/22.05.2020; Ne 0026-5/22.05.2020; /
A

9. CrucpKa OT M3IUTBAHMATA CHIBPKA 2 CTPAHHUIIH.

Ha ocHoBaHue un.37 ot 30T




TEST LABORATORY "LTC - TEST"
TO "LTC" Lid. FC5.10-1/7
Page 1 | All pages 7
ROUTINE TEST REPORT — .
Revision 0
TEST REPORT

Ne 0026-1/19.05.2020

Cert 'cale of aeer edztanon

ey NeS1JIH vaird uithil 28.12.2022
issiied by Exéculive Agency "BAS"
according to the r‘equu einents of standard
EN ISO/IEC 17025:2018

1 Thires phase cast 1esm ’uansformel5
Pl TC 160-20, DynS N013065 2020

=

J R R

01del 0024/04 05. 2020

3, Manufactu1e1 LEMI TRAFO JSC 2304 Pem1k, BULGARIA IVIadalsko vastame S’ueet,

4, Test misthods uged IEC 600’76 11 2018
IEC 60076-3:2013;

5. Date on which the product was received in test room: 18.05.2020

6. Tests performed:
6.1. Measurement of voltage ratio and check of phase displacement J

(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 (JEC 60076-3:2013):
6.5.1. Separate source AC withstand voltage test (IEC 60076-3:2013-cl. 1())
6.5.2. Induced AC withstand voltage test (IEC 60076-3:2013-cL.11. 2) JJ}QWWTTT T

7. Test date: 19.05.2020

8. Test result: The product passed the tests

9, The report contains: 7 pages
Ha ocHosaHue un.37 ot 30I1 f,/

En\g Katen\ia Raidheva

’l oAl -(signature Add stafidp)"™
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10. Test results: =
10.1. Measurement of voltage ratio (20060/400V) and check of phase displacement:

Tap Phase | Transformati { Phase Tt‘an.sformat Phase | Transformati Vector /
" changer A on B 1on C on group /' ‘
position coefficient’s coefficient’s coefficient’s I
error, % error, % error, % /
1=6 91.011 | 009 91.02 0.10 91.016 0.09
5-7 88.847 0.09 88.857 0.10 88.847 0.09 i
4-7 86.686 0.10 86.691 0.10 86.685 0.10 Dyn5 /
8-5 84.519 0.10 84.529 0.11 84.518 0.10 ﬁ/
8-4 82.362 0.11 82.36 0.11 82.356 0.10

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%,
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10.2 Measurement of winding resistance: 2

TRANSFORMATOR

OJORONO

Tap chaiger Ruy.vs Ry.iv, ‘R'\;_W,- Temperature during test
position | @ ) Q 3 22°C
7-6 . - : Rewi @ - | 0.0084066
5-7 - - - Ry 2 0.0084424
4.7 29.4799 29.4795 29.4976 | ) 0.0083790
.85 - - -
L84 - - -

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

10.3 Measurement of no-load losses and cuxrent:

Tap changer Ul 02 U3 11 2 3 P1 P2 P3
position v L ovi L v | Al | AL | [Al | qw) | qwi | W) |
4-7 400.4 3994 400.3 1.169 0.79 1.175 160.2 92.8 94.8 (’
Uav. Tav. Poygt. )
Vi [A] (W] [%]
400.02 1.0447 347.8 0,452

Measurements were performed with expanded uncertainty: 2% for voltage2,5% for current
confidence level P = 95%.

JZafo ,/\\ '
=d /;R;,]gg; "‘*
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. .

O1040J0.
[oa>zmomaz>ad
OICIO

10.4 Measurement of short cirenit impedance and load losses at temperatire 22 °C:

Tap changer Ul 02 U3 I 12 I3 P1 P2 P3
position Vi [Vl V] [A] [A] [A] [W] [W] [W]
: 4.7 692.5 696 692.5 2.832 2.826 2.8179 220.7 212.4 223.2
Uav. [V] | Iaw. 5P PKEC | g
Al (W] [W] [%o]
693.67 2.825 656.3 2356 5.75

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

"i:‘"‘
g B Al
i | @
R sl
L X .
o
o
e R
&) v /
105 Diclectric rouitine festst . . .
10.5.1 Separate source AC withstand voltage test:
t Winding Earthing Test veoltage, 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%,

T
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100kVAC
/100VAC

.y

e

TM50KVA
0.4/100kV

—

TRANSFORMATOR

® 06O 6O,

N

l”-—~
\\

TM50kVA
0.4/100kV

o

TRANSFORMATOR

~

- 100kVAC
OOVAC

7

10.5.2 Induced AC withstand voltage test:

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

P =295%.
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i1. Instruments used for the tests:

TR T

- 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 C1.3.6kV(1500-3000/100V)-' VKM24/2/H-8erial fit:

= o 345080101 345080102 345080103
3 Cast :'eSm CT(25*300/5A)—=AOS Se11a1m (19195334 09195335 09195336;
“ Capac1t01 dividei(100V/100kV)- setial 11,1954

:  Digital thermotneter type HI 8757 serial ni, 1203939

< Mechanical chrohoniéter type Slava sérial . 0521682

CEMmRE: 1t

i
.

Notes: 1 The zesults fron the tests at'e 1eferred f01 the ’ces’ced pmduct only
2, Reploductlon ot copymg of the conteiits of this report in any ¢ othet form unless its
toniplete photocopying is hot allowed without Wwiitten conserit from LTC-TEST.

TESTED BY :
Ha ocHoBaHue un.37 ot 300
1. Oleg Tsvetanov:...,

2. Vasil Vasilev:......

e e
LY oy
e SN WL



s

W

L
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. Test result: The product passed the tests

. The report contains: 9 pages
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TEMPERATURE RISE TEST
Revision 0
TEST REPORT

© Ne0026-2/21.05.2020 . .

Cer tlf Tcate of acer edztatron R
l‘ng\/bSIJ]H valid wiitil 28.12.3023

Issued by Exécutive Agency "BAS",
accordmv fo the r reqilii enients of standard
EN ISO/IEC 17025:2018

. Thieg phase cast resin transfoxmer

TC 160 20, DynS Nol3065 2020

. Customer: LEMI TRAF 0l SC 2304 Peka BUI GARIA 1 Vladaisko vastame Sueet

order 0024/04.05.2020

. Menufacturer: LEMI TRAFO JSC, 2304 Pernik, BULGARIA |1 Viaduisko vastanie Street
. Test methods used : IEC 60076;1 1;'51:23‘2.1;.
. Date on which the product was received in test room: 18.05.2020

. Tests performed:

6.1. Temperature rise test — IEC 60076-2 - ¢l.7.3.2;

. Test period: 20-21.05.2020
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- 10, Test results: _
Power 160 kVA Frequency ', 50 Hz Year of production 2020 _
-+ Cooling AN Overtemperature 100K Vector group Dyn5.
|Insulation class | 125150/24 Type TC160-20 Coeff. Temperat.Matéerial | 225
%"""._’T:_’:_",:f{ e i T -
| Primary winding Secondary winding
L SO - } . e L
Voltage (V) | 20000 Voltage (V) _ 400
=Zapping’s £2335% Tapplhg's
“Current (A) 4,52 Ciiirent (A) 230.94
Connection Deélta Gonnection ’ star+n v
»Insuléi‘ibn class (kV) 24 "T‘n_‘suiafidn class (kVj - SRR
Ratio _- T _ 20000/ 400 V - ;‘}"evr‘ﬁpera_ture referen_éé (C) 120 .
fve B | No-load lossss | No-load current | Load losses | Impedance voltage | Total Iosses
{ Wit ) (%) (Watt) (%) .. (Watt)
Guaranteed value 360 1.5 2600 6 | . 2960
Tolerance (%) +0% 30% +0% * 10% +0%
Measured value 348 0.45 2356 5.75 2704
Deviation (%) -3.33% -70.00% -9.38% -4.17% -8.65%
r MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING I
Measure temperature : 22°C
Primary winding 20000 V. Secondary winding 400 V., ' /
K Q] K Q/
~1")Phases Phases
[ 1v-1w 29.4977 2v-2W 0.0083804
FINAL RESULTS
Open circuit test conditions : Feeding voltage 400V

Short circuit test conditions : Nominal current 462 A
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From the short circyit test

T 62.93K

3

Sore -

At rated curents in the winding and normal excitation of the

65,16 K -

TEMPERATURE RISE TEST _.
Revision 0
TEMPERATURE RISE
Winding 20000 V 400V
From the open circuit test ~ 522K 11.06 K

[ 64.22K

69,36 K

Measurenents weré performed with expanded wnceriainty 6% for temperdture and the tonfidence lével P = 95%,

koa>gx0mmz>x+
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10.2 Measurement of winding resistance after shiitdoun:
o ~ Winding .. . 20000 V. : C ... Winding 4000 VL.
Seconds |  V A “Ohm, | DeltaT |Second$ | . V. |- A | Ohm | DeltaT
g e e ' Syt ] (OC.) : I S i = (DG§ i
L. . 98, -« . 1.0000 - 51,78 . ‘98 i6 - ..B3.35 ..
" 10000 |- 37.2849 | @18t | 113 6336
| 10000 | 372421, | 6142 28 - 3 | 1.0000 | ¢ L1 8287
_ 1. 1.0600 375530, | 6126 | 144 | 0010633 | 1.0000 {. 0010633 | 6297 ..
374803 | 1.0000_ | 37.1993 | 8108 ). 188, . 0.010621 .| .+.0000 - | 0,010621..]. 8260 :
374788 . | 10000 | 374788 | ©60.80 | - 174 T 6.010821 | 10000 | 0.0106%1 |. 6280 ..
374576, |, 1.0000 |. 37.1576. | 8071 | 188 . | 0.010621. 10000 | 0.010621 | . 6260,
37.576 | 1,0000 | 387.1576 6071 | 205 |- 0010668 | 1.0000 | 0010608 | 6223
871167 _ |. 1.0000 . | 374167, | 80.37. "} 220 _0.010608 | 1.0000 | 0.010808.[ 8223 |
370070 | 10000 | 370970, | 6020 °1. 235 '5.010608 | - 1.0000 . | .0.010808 | = 62.23
370773 | 10000 | 87,0773 | 6004 § 250 | 0010606 1.0000 | 0010508 [. 8186
37.0885 .. 1.0000 | 37.0885 | 5088 | 265 0010586 ..| .1.0000 .| .0.010596, -| . 6186
370380 |, 10000 | a7.0880 | 8971 |._ 280 | 0010583 | 1.0000 | 0:010583. 5149,
37.0168 | .1.0000 | . 37.0188 5655 | 595 . | D.010583..|.4.0000 | 0016583 . 6149
369983 | 1.0000 .| 35.9983 . 59.33 a1 | 0.010583 1.0008 | 0.010583 6149
366794 |, 1.0000 | 36.9794 | 5922 .| 326 | 0010583 .| 10000 .0.010583 .| 6149,
36.9586 10000 | 36.9586 56.04 | 342 .| 0.010570 10000 | 0010570 -|. 6112
36.9586_ 1,0000 36.9586 59.04 | . 357 .| 0010570 10000, | 0010570 | 51142 .
36.9216 1.0600 369216 | 5373 372 .0.010558 71,6000 | 0.0fo558 | 60.75
| 3eg027 | 1.0000 | 36.9037 .| . 568.58 387 | o.ot0se8 | 1.0000 | 0010858 | 6075
.. 36.8845 1.6600 36.8846 58.42 402, $.010558 .| 1.0000 | 0.010558 60.75
36.8650 1.0000 36,8650 | §8.26 418 0.010558 1.6000 | 0.010658 80.75
36:8461" 1.0000 36.8461 © 58110 433° - |7 -0.010545 1,0000° | -0.010545 80.38
36,8280 1.0000 36.8280 57.95 448 0.010545 10000 | 0.010545 : 60.38
36.8103 | 1.0000 36.8103 57.80 463 0.010545 1.0000 | 0.010545 60.38
367902, 1.0000 36.7902 57.63 479 0.010533 1,0000 | 0.010533 60.01
36,7733 1.0000 36.7733 57.49 494 0.010533 1.0000 | 0.010533 60.01
- 36.7548 1.0000 36.7548 57.34 509 0.010533 41,0000 | 0.010533 60.01
36.7368 1.0000 36.7368 57.19 524 0.010520 1.0000 | 0.010520 59.64
36.7198 1.0000 36.7198 57.04 539 0.010520 1.0000 | 0.010520 59.64
36,7025 1.0000 36,7025 56,90 555 0.010520 1,0000 | 0.010520 59.64
= 36.6833 1.0000 36.6833 56.74 570 0.010508 1.0000 | 0.010508 59,27 /
36.6656 1.0000 36.6656 56.59 585 0.010508 41,0000 | 0.010508 59.27 /
36.6479 1.0000 36.6479 56.44 600 0.010495 1.0000 | 0.010495 58.89 4
36.6310 1.0000 36.6310 56.30 615 0.010495 1.0000 | 0.010495 58.89
36.6125 1.0000 36.6125 56.15 631 0.010495 10000 | 0.010495 58.89 .
36.5960 1.0000 36.5960 56.01 646 0.010495 10000 | 0.010485 58.89 |/
36.5775 1.0000 36,5775 55.85 661 0.010482 1,0000 | 0.010482 58.52 _/”
36.5602 1.0000 36.5602 55.71 676 0.010482 10000 | 0010482/ 52 [
36.5421 1.0000 36,5421 55.56 692 0.010482 1.0000 | 0.010482".]- 5852 |
36.5267 1.0000 36.5267 55.43 707 0.010470 1.0000 | 0.010470 53.15 \
36.5083 1.0000 36.5083 5627 - 722 0.010470 1.0000 | 0.010470 |....58.15
36.4917 1.0000 | 36.4917 55.13 737 0.010470 | _1.0000 0,01 0AT05 o BEAB ™,
36.4748 1,0000 | 36.4748 54,99 752 0.010457 | 1.0000 [~0pi0457 MW dbi8 S 1
36.4599 1.0000 36.4509 -|  54.87 768 0.010457 1.0000 4=30010457%-. ' <
36.4410 1.0000 36.4410 54.71 783 0.010457 1.0000 +EG01045%
36.4249 1.0000 36.4249 54.57 798 0.010445 1.0000 |{»0.0104457
36.4076 1.0000 36.4076 54.43 813 0.010445 1.0000 |i20.010445
36.3922 1.0000 36.3922 | 54.30 829 0.010445 1.0000 | 120,010445;
36.3734 10000, | 363734 | 54.14 844 0.010445 1.0000 | %0,016846
‘»{\{ }';,,_
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36.3572 1.0000 36.3572 54.01 859 0.010432 1,0000 | 0.010432 57.04
36.3407 1.0000 36.3407 53.87 874 0.010432 1.0000 | 0.010432 57.04
36.3242 1.0000 36.3242 5373 ;. 889 0.010432 1.0000 | 0.010432 57.04
36.3065 1.0000 36.3065 53.58 < 905 0.010432 1,0000 | 0.010432 57.04
_ 36.2931 1.0000 36,2931 53.47 920 | 0.010419 1.0000 | 0.010419 56.87
36,2746 - 1.0000 36.2746 53.32 . 935’ 0010419 1.0000 | 0.010419 56,67
.36.2581 . |- 1.0000 | ‘362581, | 5348 | . 950 | § .1 T 0010419 | 86,67~
‘-;3624125 w1000 . | 369412 I .53.04 .. 965 - ¢ 0.010407...| 56.30
_1.0000 | 362274 | 5202 |. 981 - 0.016407 - | . 56.30 . .
1.0000 . |. 36.2090. | 5277 |  oem. . 0010407 .| . 56.30
J. 10000 | 361932 |- 5284 .. | 1011 .. 8583,
_1.0000. | . 364779 [. s251 .| 1096 | - | 10000 . . 5598
10000 | 361808, | 5236 | 104z | 0.010364 | 7.Gobg _ 55.93
| .1oood | 5B.124§ 5223 .| .1057. _0.010382 | _1.000f 55,56
‘ |. 10000 | 384281 | s210. | . 1077 . .0.016382 _ |, 1.0000 . |, )| . 55.56
361130 | . 1.0060 36,1130 |- 5195 | 1087 55,56
380973~_,.. 1.0000, | 36,0073, [. 5183 -|. 1105 ), 1 400 | . 5556 -
- 1.0000. | 360811 |} 5170, | 1118 . —_0.010365 | 1.0000 0010369,,. - 5519 .
1.0000 : So5158 | 1433 0010369 . | 1.0000 | 0.61036¢ |. 55.19
_4.0000 . 5143 . |- 1128, | 6.010369. | 1.0000 | 0010369_, L5519 .
‘ 36 0343 . | 10000 3 1. 5130} 1168 | ©6.010357 | 10000 | .0.0° R
360786 . | 1.0000. | 36.0186. | - 6147 | . 1179 | ©0.010357 | 1.0000 | 0. 1. 54.81
6.0028 .. 16000 _|. 36.0020. { - 51.04 =194 | 0.010357 1,0000. | 0010357‘_- - 5481
: | 1.0000 | 35.9872 5091 |- 1209, | 0010344 | 1.0000 |. 0.010344 .[ . .54.44
| 3., 9722 10000, |, 350723 | 5078 .| ..1224 | 0.010344 .| 1.0000 . . 0.010344 | 5444,
.. 358565 | 10000 | 359565 6065 | 1239 | 0010344 | 1.0008. | 0.010344. | - 5444
:.35.9403 " | 10000 .| 359403 50.52 | -1258 0.010331 |- 1.0000 |. 0610331 | 64.07
35:9262, | 1.0060 | 358262 | 5040 | 1270 | - 0010331 | .1,0000 | 0010331 | 54.07 ..
35.9101 | 1.0066 | 38.9101 5026 | 1285 0.010331 10000 | 0.010331 .| 5407 .
35.8955 1.0000 | 35.8956 - |  50.14 1300 | . 0.010331, | 1.0000 .| 0.010331. | 54.07 .
358802 | 1.0000 | 358802 | = 50.01 1315 0.010319_ | 1.0000 | 0.010319 53.70
35.8644 1,0000 35.8644 49.88 1331 0.010319 1.0000 0.010319 |  53.70
. 35,8499 .1.0000 35.8499. | - 49.76 1346 0.010319 4.0000 | 0.610319 53.70
36,8349 1,0000 35.8349 49.64 1361 0.010319 1.0000 | 0.010319 53.70
35.8192 1.0000 35.8192 4950 1376 0.010306 1.0000 | 0.010306 53.33
35.8035 1.0000 35.8035 49.37 1392 0.010306 | 1.0000 | 0.010306 53.33
35.7889 1.0000 35.7889 49.25 1407 0.010306 | 1.0000 | 0.010308 53.33
35.7756 1,0000 35.7756 49.14 1422 0.010284 & 1.0000 | 0.010294 52.96
35.7602 1.0000 35.7602 49.01 1437 0.010294 1.0000 | 0.010294 52.06
35.7445 1.0000 35.7445 48.88 1452 0.010294 1.0000 | 0.010294 52.96
35,7205 1,0000 36.7295 48.75 1468 0.010294 1.0000 | 0.010294 52.96
35.7146 1.0000 35.7146 48.63 1483 0.010281 1.0000 | 0.010281 52.59
35,6997 1.0000 35.6997 48.50 1498 0.010281 1,0000 | 0.010281 5259 |/
35.6843 1.0000 35,6843 48,37 1513 0.010281 1.0000 | 0.010281 5250 | ,
35.6698 1.0000 35.6698 48.25 1529 0.010268 1.0000 | 0.010268 5222 /) /
35.6568 1.0000 35.6568 48.14 1544 0.010268 1.0000 | 0.010268 52.22 / :
35.6407 1,0000 35.6407 48.01 1559 0.010268 1.0000 | 0.010268 52,22 / e
35.6273 1,0000 35.6273 47.90 1574 0.010268 10000 | 0.010268 {~.52.22 .-
35.6116 1.0000 35.6116 47.76 1589 0.010256 1.0000 | 0.010256 51.85
35,5990 1.0000 35.5990 47.65 1605 0.010256 1.0000 | 0.010256 51.85
35.5825 1.0000 35.5825 47.52 1620 0.010243 1.0000_| 0010243 | 51.48
35.5707 1.0000 35.5707 47.42 1635 0.010243 ) 3 ;
35.5534 1,0000 35.5534 47.28 1650 0.010243
35,5392 1.0000 35.5392 47.16 1665 0.010231
1681 35,5243 1.0000 35,5243 | ~ 47.03 1681 0.010231

Measurements were performed with expanded uncertainty 0,5% for resistance and the confidler

‘;ﬁu‘dgd
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Ovenempéfamre HY winding
¥ . . , i
y = -BE-19% + 3E-15x5 - BE-12x4 + 3E-09x3 + {E-06x2- 0.0119x + 62.934
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o

Overtemperature {KY

Overteniperature LY winding
y = -2E~18x0 + SE~165- 2E-11x¥ + 1E-08¢1 - 2E-06x? - 0.0089% + 64.216

§7.00

. 25 L

o T R R

6200 {1 - et
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g sl i ; . T eal
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Instruments used for the tests:
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- Microohmmeter-MRC6105N-serial nr.0928- 3306

- Wattmeter " Yokogava"-WT1600 serial nr. 9IJ702269

- Castresin VT C1.3.6kV(1500-3000/ 100V)-VKM24/2/H-serial nr.:
~345080101;345080102;345080103;

- Castlesm CT(25- 300/5A) AOS-sellal fr; 09195334509195335 09195336;
s Resistance thetmorheter Pt 100, type 448/2017. < séiial 1ir, 1,2,3,4.5,6,7;

<« Mechanical chonorietet typé Slava serial i, 0521682 .

Notés: 1 The 1ésults ﬁom the tests aie lefeued for ’che ’tested product only o
2, Repmductlon ot copying of the cortténts of this report ift any other foim unless it
COmplete phiotocopying is tiot allowed without written consent fom LTC-TRST,

TESTED BY :

Ha ocHoBaHnue un.37 ot 3001
1. Oleg Tsvetanov:....

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

."""|Ha ocHoBaHue un.37 ot 30

Jrny
mﬁ?ﬁFOH t"“\\
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R P A

TEST RE]P@RT
- Ne 0026-3/22.05. 2020

Cev tlf caie of acer edlfatldn -y

g NS LITH valid uniil 28, 12,3023

1ssued by Exécutive Agency "BAS i

acco: dmg fo rhe iegilivements of standard
EN ISO/IEC 17025:2018

CUSTOMER LEMI TRAFO ISC, $304 f’ei'nik, BULGARIA .1 Vladaisko vastanie Stréét;

SUBJECT Tlnee phaSe Gt fesir tlansfolmér

REF. CUSTOMER % 24

IGOkVA 20/0.4kV

Dated: 04-May-20

REF, CONSTRUCTOR
TEST ROOM : "LTC - TEST" Pernik
OBIECT OF THE TEST : Test is carried out to determine the conformity of the product to the
customer order.
DATE OF ISSUE 22-May-20
LEMI TRAFO JSC, 2304 Pernik, BULGARIA ,1 Vladaisko vastanie
RECEIVER COPY

THE TESTER

- _|Ha ocrosarme un.37 ot 30M

UJSTOMER

U
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Serial Ne13065
(Power [ M0iA| [Fequeiy — | e | |veareipodiier | 2o

Cooling .. | AN _ Overtermperature | . 100K JEGtor group . | .Dyns
Thsiilation class | 125150124 Tipe ~ {TC160-20 Standard . .. IEC60076-3

Primary winding __Secondary winding

Voltage {V) 20000 Voltage (V) 400
Tapping’s +2%2.5% Tapping’s. .
Gurrenit(A) 4.62 Current (A)...- 230,94
Connection Delta Connection ' Star+n
Insulation class (kV) | 24 | Insulation class (kV) N

MPULSE TENSION: 125kV POLARITY: NEGATIVE

[Testing schemle NORMAL WAVE 1,2 +30% / 50 420%
- Rl Rse .

T T

1 o

=l Rpl [] Roe RT1 " | BUBECT
cv2 TEST

T = |/
= @

Impulse generator “"AME" ; : /
Total max load of tension 400kV - Energy at max load of tension- 20 kJ /;»7
e

Number of arms : Four arms in serial o
CALIBRATION CONSTANT FOR IMPULSE TEST: /o \

K=6794.8

Result from the test: o e i e

e

Date:  22.05.2020 \ [ LTCTEST
Jor oo - |Ha OCHOBaHMe 4n.37 ot
: 300

S
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Three phase cast resin transformer

160KV A = 20/0.4kV

1.REQGUIRENMENTS OF THE TEST;

Peifor & Lightiné Test over tiie transformer for s4th phase of iediufn véltage side.

The iinpiilse must have the following characteristics:

= Noriinal )ﬁv);uise Vélta'ge‘: ' 125 kV |
;;i‘l\'fbm'i}'nal 't;’rhé 6 fronit duration: - - _ 1.2 ps(iBO%)
. Noiminal finte duration of the haif offail: - S .. 50 Us(E20%)
- Max over-shoot on the peak of the Wa\}eform.' 10 %

The test will be performed according to IEC standards Ne [EC-EN-60076-4

Air temperature; 23°C
Pressure: 949 mb

Relative humidity % 43%

2. ENVIRONMENTAL CONDITION DURING THE TEST /-

|

T
e
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2 - OSmLmGRAM REGESTRAHON

Negative impiilse oni Phasé A o » g 9, 2

“i‘ekl’lcvu { iy i, T N S ST S - A
k] : : a;28 V = 5 . . -

o o i a.00 Vv 3% @ e

s » Ne. KV TiG | T2ps)

1| 630 | idf - 494

2 44| 18 | 494

T

3| 13 |14 1.4

i 1243 1.48 494

st i kadiok o i . b ]
L e M YV <t - M N it ¥ T VL I 1 T v B TR 7

. 22 W=y 2020
310,00 % 4 1331 2:37

Tog stop | [ . 3
e 4'51 N B e 3 St . S M 133V
. % . 4 < i 5 « g £ 1@ =152

g § i i i : i i
[ AN T ot - N o e VOB AL CHT AT=AI66 v,
22 May 2020

#6005 1 L 13:18:36

Tele stop | e ¥ 3 !
. Tt T g 2 M N H S RS T ] B o 18.3 v
i : : r § 2 : s @: -18.3 Vv

i S e e s e e

\-—A—A—h=" Atttk T W
GV N T 1o =" e AT10, 0045

; NS I
Af CTh1 % —=3.60 Vi

22 May 2020
OO0 1 13:22:47
Telcstop | e i — <l 2 :

ﬁl’ T ARt R T o A ch1 RWC Y TR,
22 May 2020
BIOI00 % | 13:26:0
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Ta <s:o!> )

OSC]{LLOGRAM REG][STRATEON

Negatrve mfpulse on Phase B

E‘fﬁi ,;.no 4

R K]

Hoo A

i :
TBOV

N
EhRaf

10.0 &

ATERT RTATE8Y
myoe.oa ¥

FATTS. 08t

[’I‘I;L‘iﬁ['_’sfdu‘ ,v;

\Lh L

H P ; :
TG AL GRS =400V
BEO,00 %R

W

T

T2

617
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135.0

148

4

1250

148

194

1250

1:48

9.4

' 32 nray 2020
13:35:29

M ar 1854V

[ L A

22 May 2020
13:41:15

22 May 2020
13:44:4,

TelcStop |

b

1 H i
“TCRIC 0. OA

' I | i Las -
M[I0.0M5] Al_Chl X\ _~—4.00V
H{T0.00 % |

22 May 2020
13:48:27




TEST LABORATORY "LTC - TEST"
TO "LTC" Ltd. FC5.10-1/9

Page 6 | All pages 6

LIGHTING IMPULSE TEST

Revision 0

OSCILLOGRAM REGI[STRATEON_
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SOUND LEVEL MEASURMENT

Revision 0

TEST REPORT
Ne 0026-4/22.05.2020

Cer tzf cate of ace edztatzon

feg.) J’Vb8]JTI/I valid until 28.12.2022

szued by Executive Agency BAS",
actordivig to the reguirements of standard
EN ISO/IEC 17025:2018

i: Thiée-phase cast 165111 ﬁan.
TC 160-20, Dyns, N°13065;2020

2 Customer LEMI TRAFO JSC; 2304 Pemlk BULGARIA A Vladalsko vastame Street
 Gider 0024/04.05.2020

3. Manifactiiet: LEMI TRAFO J"s’c, 2304 Peinik, BULGARIA ;1 Vladaisks vastanie Stréel;

4. Test methods ised +1EC 60076-11:2018:

5. Date on which the product was received in test room: 18.05.2020 _,/ /

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

7. Test date : 22.05.2020

8. Test result: The product passed the tests

9. The report contains: 3 pages

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

, -~ -~~|Ha ocHoBaHune 4n.37 ot 301
B
¢

¥ ‘ Tl

Head of “LTC- TEST” b

(l—r"

Eng. Katerina Raichevé
(signature and stamp)
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11, Test result:
Details of transformer
Serial Ne 113065 kVA: 160 Voltage: 20000 + 2x2,5%/ 400
Details of measuring mstrument r _
Brand : Bruel&Kjaﬁi Type‘ 2238 Mediator Senal NO‘ 2684705
chrophone type : 4188 Microphone sérial Ne i 3690664
Test conchtlons o
Feedmg V‘o‘ltage 400V Frequericy: 50 Hz
Tap Position : 7-4 S
Awerghted sound pressure levél LpA N
%Zl Dry type transformer Without enctosure
E? Dry type transférmer with erclosure
Measuring | dB dB | dB Measurmb T dB 8 | dB
position | 4, | 2 | 3 | position | 1 | 2 | 3
1 38.02 13036 |37.02] 9 | 382 3052 | 3726
2 39.54 | 30.58 | 38.54 10 37.74 | 3018 13674
3 37.05 | 31.02 | 36.05 11 '
4 38,43 | 31.17 | 37.43 12 o o
5 37.86 | 30.76 | 36.86 | . 13 B  Legend
6 39.03 | 30.89 | 38.03 14 oy ansformer
7 38.12°| 30.93 | 37.12 15 2 » Backirund
3 = Transf
8 37.96 | 31.26 | 36.96 16 Correft“;o‘]’;g‘er/
Arithmetic/energy average : | 38.20 dB | on 10 measure points

LpA 32.74 dB
LwA | 46.22 dB

Environmental correction K )
Principal prescribed countur 22,2817 m?

Total area of the surface test room 106 m?
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12. Testing scheme:

, Disfﬁhc’é % 2 1,0m. ﬁistﬁinéé D=097m. Micréphoie heliht from flookt 0,5din

i3 Instl iiments tsed for the tests: e

© Z - Calibrator Sound Level Meter, serial nr. 2651663 T Y
- Sound Level Meter, serial nr. 2684705 ( ,-"f
- Measuring Roulette, steel, serial nr. 51217 S

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

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 :

Ha ocHo .37 ot 3001
1. Oleg Tsvetanov:., HOBAHNS HN.2f OT

2. Vasil Vasilev.....

G AL Ha ocHoBaHue 4n.37 ot 3001

Head of “LTC-;TE?’I;";’“ ¥
1 [A S

Eng. Katerina Raicheva
(signature and stamp)
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PARTIAL DISSCHARGE MEASURMENT

Revision 0

T

TEST REPORT
Ne 0026-5/22.05.2020

1; Tluee~phase cast résin transformex,
TC 160 - 20 DynS N013065 2020

2 Custo;mer LEMI TRAFO J SC 2304 Pel‘ﬂlk. BULGARIA 1 Vladalslco vastame Stleet
o1der 0024/04.05. 2020

3 Manufactmer LEMI TRAFO JSC 2304 Pennk BULGARIA 1 Vladalsko vastame Street:

4 Te%t nlethods used IEC 60076~11:2018; ‘ /
/I
5. Dité on vwhich the p1oductwas received i test roomi: 18:05.2020 /
6. Tests performed: i / )
: 6.1 Partial discharge measurement - (JEC60076-11 ¢1.14.2.7.5) ‘, /\/

7. Test date : 22.05.2020

8. Test result: The product passed the tests
9. The report contains: 3 pages

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

11.Atmosphetic conditions: P=951 mbar; T=23 °C; H=44%

Ha ocHoBaHue 4n.37 ot 3001

Head of “LTC-THST”

[gpm—

o _ —— —
- Eng.: Katerina Raicheva.....”-
(signature and stamp)
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Revision 0
12. Testing scheme: l
A
' 30 $ 3 min
1 8 Ue | 1 .3 Us i \
- Pl . P .o B w
Méﬁéuriﬁg virctit of Partial dis‘é:hiii*‘éé ﬁﬂeaSﬁ[k‘emem
l/E,_b/ . }‘:I': Tff,fifgf;': iy Saurce /i
J— ]‘ » i
LI_,»_,iws\_l wm B Aot A, J L\.&.&.}]—J
. ) G /
IR /
- KPD G | MWMPD &0 TAPD &0
WYZU
COMPUTER
13.Test results:
| ¥ UNTE S
Test voltage(kV) Gme Frequency {Hz) U ED l;‘f’ \c”zng T &'«‘3‘

Us=1.8*20 =36 /1 30s 150 - -1
U,=1.3%20 = 26 / | amin 188 | 196 | 2.44
Background 0.3 pC L7 \

PSS 1
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PARTIAL DISSCHARGE MEASURMENT o
Revision 0

14. Equipment’s used;:

<]

e 0 @ o

B O

Notégi

TESTED BY ; }

Group Motor Generator: £=150Hz

Coupling capacitors: 1nF/100kV

PD Calibrator type CAL 542, Charge fot calibration: 0-1000 pC.
Measuring systém OMICRON : :
CPL. 543, SRR

MPD 600

MCU 503

I+ ‘T results fforn the tests aye iéferred for the tested product oidly. . .
2. Reproduction or topying of the contents of this feport in any Gther form utiless
its completé photocopying is hot allowed without writiern ¢onsent from LTC-TEST,

e * . |Ha ocHosaHve un.37 ot 300
1. Oleg Tsvétanov:. .

Ha ocHoBaHue 4n.37 ot 300

\l )

Head of “LTC-TE@?"? ::._

Eng. Katerina Raiche\’fa
(signature and stamp)




JIASOPATOPH 3A UBITMTBAHE ,,JITIY - TECT”

KbM ,,JITI” EOOJ Crpanmua 1 or 2

EacHNTe M3NUTBANNKE

i prbazeﬂ cyx Tpaﬂcci)opmarop, ,
furit TC 250-10, cpa6pmeﬂ No13384, romuna ia npomﬁoncmo - 2020

2 Sasmmen a4 MarmTaHHeTo* “Jlemu Tpati)e” LAI{, rp HepHmc yn BJIanchKo pcranme Noi;
sasxa Ne 0031/15.07.2020r- <

3. Hpoﬁgsdﬂmen: “TTeiu Tpado” BAJT rp.Iépuuk, yir. Bramattexo sreratine Nel.

4, Texuwdeckd NamEy: ©

ObosuatieHue a TC250-10 A
Homuuanna moumocy (kVA) 250 (.
Yectora (Hz) 50
Homunanto BH
HanpeMeHue 10000
(v) HH 400
3ary6u na Mpazesx xoR 468

KBeo cheguHeRne KoM
(W)

120°C 3400
I'pyna Ha cBbp3BaNe Dyn5
PerynayuioHBy OTKROHeHNA Ha cTpana BH 2% 2.5%
BH 12 kV (28 kV rms / 75 kV peak)
Azonanuones Knac
HH 1.1kV (3kV rms / - kV peak)
-| OxnampaHe AN
HapmopecKa sucoUrita . <1000 m o ;:f:‘m S 17

P e wzeF

QR 1 O A




JIAGOPATOPMA 3A 3IIUTBAHE ,,JITIE - TECT”

KBM ,,JITH” ECO]T Crpannma 1 ot 2

6. VI3BbpIneHy N3NHTBAHKS:
6.1.Pyrunen Tecrt:
6.1.1. Viameprane Ha Koed)uupreHTa na Tpch@opmaumi H TpyTa Ha CBEp3BAte
(IEC 60076~1 2011~ cL11. 3% o
6.1.2. 1 3MepBane Ha AKTHBAOTS CHIPOTHRICHIETO Ha HAMOTKHTE € fl0CTOSIHEH TOK
(IEC 60076-1: 2011 ~1.11.2); o
6.1.3. Mamepsare Ha 3ary6me i Tozca 4 npaaeﬂ Xox (IEC 60076 1 2011 <11, 5)
6.1.4. I/I3MepBaHe Ha saryGHTe }1 HaTipeskeHHETO Ha KECO CHEMMHEHHE -
(IEC 60076-112011-¢.11.4);
6:1.5. ,[{ﬂeJIeKTpﬂtmn wsitirrsabms (IEC 60076 3: 2013) A
6.1.5.1, Vamuraaite Ha w3ontanusita ¢ Hanpe>KeHne TIPHIONEHO O B’LHHIBH HATGHimK
(IEC 60076:3: 2013-@10),
6.1.5.2; UsirmrBaiie nd H3omnalisiTa ¢ HH,HyKTHpaHO Hanpe>1<eHHe
(IEC 60076-3:2013-1.11.2);
6.1.6. I/IsmepBaHe Ha YacTiTyHU pmpmm (IEC60076 -11:2018) /
52, TI/IIIOB TECT! /
6.2.1 Jaimureane fia HperpraHe (IEC 60076-2: 2000) " : /
822 Visitithate A H30iamuITa ¢ M'BHHHGH ummyic (IEC 60076 4: 2002), /
6.3.Creiinancs TécT: o
6.3.1. Onpenenane Ha BByKOBOTO HUBO (IEC 60076-10: 2005)

i

7. Ilepron Ha uzrmrrane: 03 - 06.08.2020r. L

8. Pesynrar ot usmursanmata: MpogykrsT Tpudazen cyx tpanchopmarop tun TC 250-10,
Ghabpraer Ne 13384, npeMuna yenmeimmo H3HTAHMSTA,

Pesynratd oT H3NUTBAHKATA Ca BKIFOYEHH B TeCTOBH mipoTokoiu: No 0034-1/03.08.2020; .
Ne 0034-2/05.08.2020; Ne 0034-3/06.08.2020; No 0034-4/06.08.2020; Ne 0034-5/06.08.2020;

9. CrnchKa OT U3MUTBAHUATA CHABPIKA 2 CTPAHUITH,

~

\

Y "|Ha ocHoBaHue un.37 ot 300
i IR R
i

c.

o
4

R

e
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ROUTINE TEST REPORT : s
Revision 0 |

TEST REPORT
Ne 0034-1/03.08.2020

PRI

Cer trf Cate of acer veditation .

1eg No81JIH valid witti] 28, 12,2023
isiued by Exective Agency "BAS", 5
according to the iequn eMEnts of srandar
EN ISO/IEC 17025:2018

s Tlnee phase cast iésid tiansfonner,
= TC 250-10, Dyn5; Nei3384, 2020

31 S T

2 Customer : LEMI TRAFO I8¢, 2304 Pel nik; BULGARIA 1 Viadalsko fastanie S’n et
ordez 0031/18.07.2020

4, Test methods used IEC 60076 11:2018;

3, Mamifacturei: LEMI TRAFO JSC, 2304 Pemjk BULGARIA 1 Vidaisko adtanie | Stleet/
1EC 60076-3:2013; | /

5. }jate‘ on which the produict Was veceived i test toom: 31.07.2020 R

6. Tests perfoitiied: wd
6.1. Measmement 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); s

7. Test date: 03.08.2020

8. Test result: The product passed the tests

. The report contains: 7 pages

Head of “LTC*TEST’: |
2 ELg \Katenni}iawl? '

1t i

(sxgnarnre an stamp)




Z5T LABORATORY "LTC - TEST"

To HLTCH Lffdo FC 5-10 - ]./7

Page 2 | All pages 7
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10. Test results: .
10.1. Measurement of voltage ratio (10000/400V) and check of phase displacement:

/@ de) ~

TRANSFORMATOR

/

/

e

P

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

error, % error, % error, %

7-6 45,512 0,10 45,508 0,09 45,511 0,10

5-7 44,426 0,10 44,422 0,09 44,425 0,09

4-7 43339 0,09 43336 0,08 43,338 0,08 Dyn5

8-~5 42,252 0,08 42,25 0,07 42,251 0,08

8-4 41,166 0,07 41,164 0,07 41,165 0,07

Measurements were performed with expanded uncertainty of 3% and the confidence level P = 95%,

Tl
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10.2 Measurement of winding resistance:

TRANSFORMATOR
ONORORO.
g
Tap changer i{q;\/, ‘RUW, V R\,w, 7 Temperéigfe _flhi*irﬁg test
position_ Q a | @ 26°C .
-6 . - e R.:Q ~ 0,004955
3-7 o - Ry 0,004990
4-7 3,0831 3,0849 3,0892 Ry.;Q 0,004949
§=5 - - -
8-4 = . -

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

10.3 Measurement of ne-load losses and current:

\
Tap changer Ul U2 U3 11 n 13 P1 P2 P3
position [V] vl [V [A] [A] [A] [W] (Wl | W]
4-7 401,1 399,38 399,5 1,25 0,957 1,338 190,8 117,2 1511
Uav. Tav. Pog. Io
[V] [A] [W] [%o]
399,99 1,1815 459 0,33
edsurements were performed with expanded uncertainty: 2% for voltage2,5% Sfor eurrent,3% for power. ‘qglm%%

confidence level P = 95%.

o
B

A 1 A

o
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e A

10.4 Measitiemént of short civeuit impedance and load lossés at temperature 26 °C: /'/—‘ -

£ o7 ¢
Tap changer U1 U2 U3 Il 12 3 P1 P2 " P3

position vl Vi V] [A] [A] [A] W} (W] W]
4-17 356,5 356,2 356,6 8,779 8,723 8,701 306,8 310,5 301,5

Cav. [V] | Tav. SP PEC | O P
[A] [W] (W] [%0]
356,42 8,734 918.,8 3259 5,95

Measurements were performed with expanded uncertainty: 2% for voltage, 2,5% for current,3% for power and the
confidence level P = 95%,.
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HRO,
R
N A
Ac r lS: c
. ] fe} y
SO
O
[’ )
/
n'/
10.5 Dielectric routine tests :

10.5.1 Separate source AC withstand voltage test:

‘ Winding

} Earthing Test voltage, Frequency, Test time,
[kV] {Hz] [s]
1 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%.
e
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100kVAC
J100VAC

Nep/

4 B w
1 ®» O ©
_ O : S TRANSFORMATOR
TMB50kVA
0.4/100kV
WSRO OBCN
L = : X/'
® O O/
T~ { .-
O TRANSFORMATOR
TM50KVA
0.4/100kV
o W
- 100kVAC =
/100VAC

()

Q m

10.5.2 Induced AC withstand voltage test:

L Test voltage Frequency,

b S N P [Hz) he ) il

' ; 800 Yk 150 %46%,4’ fm\% s )ﬁ’,

Measurements were performed withl expanded uncertainty: 2% Jorvoltage, 0,0016% for i equency an f] e con Péngé‘le .El A\
e

P =095%.
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[y
Jand
.

Instruments used for the fests:

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

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

+  Wattmeter " Yokogava"-WT1600 serial nr. ‘91J702269 A L

- Cast fesiii VT C13 6kV(1500-3000/100V )-VKM24/2/I-I serza] nt.; P

“ 345080101; 345080102; 345080103;
Cast resin CT(25 300/5A) AOS-serial fir.: (19195334; 09195335; 09195336;
& Capacrcox d1v1der(100V/ 1001<V) serial nr.1954

i Digital thermometer type HI 8757 serial n. 1203939

. Mechanical clironometer type Slava serial nf. 0521682

Nofes! 1. The fesults ﬁ om the tests are 1efeued for the tested pmduct only :
2. Reproduiction or copymg of the contents of this 1epo=rt in any other form unless its
complete photdcopying is hot allowed without written conseit from LTC-TEST;

TESTED BY :

1. Oleg Tsvetanov: {Ha ocHosaHue 4n.37 ot 30M

2. Vasil Vasilev:...

Ha ocHoBaHue un.37 ot 30T

Head of “LTCSTES P+

i ELATARYA

=
4]
]
=
1




TEST LABORATORY "LTC - TEST"

T@ ‘HLTCN Lid‘ FC 5-10 - 1/8

Page1 | All pages9
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Revision 0

TEST EEPORT
- Ne0034-2/05.08.2020.

(“e: nf cate of aqeey edztatzon N
reg. Ne81JTH velid wntil 28.1 29023
/ssued by Ex ecutrve Agency "BAS" '

EN ISO/IEC ] 7025:2018

I: lhlee phase cast resii uansformel
TC 250-10; DynS Ne13384, 5020

Customel LEMI TRAFO JSC 2304 Pelmk BULGARIA | Vladalsko Vastame S’ueet
01del 0031/15.07.2020

3, Manufactur‘er; LEMI TRAFO J SC, 2304 Pernik, BULGARIA ,I Vladaisko véS{aﬁée Street /

4. Test methods u’se& - IBC 60076-11-¢1.23.2.1;

5. Date on which the product was received in test room: 31.07.2020 /\// J

6. Tests performed:
6.1. Temperature rise test — IEC 60076-2 - ¢l.7.3.2;

7. Test period: 04-05.08.2020

8. Test result: The product passed the tests

9. The report contains: 9 pages

Ha ocHoBaHue un.37 ot 30T

/ Eng Katerina '.3

(signature and gamp)’ * )
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18. Test results:
Power 250 kVA Frequency 50 Hz Year of production 2020
Cooling AN ‘ Overtemperature 100 K . Vecior group Dyn5
Inst{latio_n clgss 75[28“2_ Type TC250-10 . » Coeff. Tempqrat. Materigl _ _225

%i; -—T—__’Z.'-.':.:;';'_"~:.‘.‘ RIS _. e L (N ;o "’%5} E“:t‘.__ G e~ "

i Sem m. e e o &L mBL 1 ! 5 . - NI LR

i Primmary winding 1 | Secondary winding
Voltags (V) 10000 Voltage (V) 400

Lt hping's 12)(25% Tapping’s :

Culrisiit () 1443 Current (A) 360,84
Coniteétion - Delta Connection Starn
Isulation class (kv) | 12 insiifation ciass (kV) 14
Ratio [ 100007460V __ " Temperature referenté (C) 120,

S | No-load losses | No-load cufrent | Load losses Impedance voltage | Total [o:sés
e ( Watt ) (%) (Watt ) (%) (Watt)
Guaranteed value 468 14 3400 8. 2668
Toleranée (%) £0% 30% +0% + 10% /0%
WMeasured value 459 0,33 3259 5,95 L3718
Deviation (%) 1.92% 76,43% 415% -083% || -388%

A

|

\
r MEASUREMENT OF WINDINGS RESISTANCES BEFORE HEATING |
Measure temperature : 26.1°C
Primary winding 10000 V. Secondary winding 400 V.
K Qj K Q]
Phases Phases
1V-1W 3,98962 2v-2wW 0,0049503
.

Open circuit test conditions
Short circuit test conditio

FINAL RESULTS

)
\

Feeding voltage
ominal current

400V
14,43 A

R

[
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) ' - TEMPERATURE RISE
Winding . ' " 10000 V ‘ 400 vV
From the open Gircuittest - - - . |- 366K .. L 1438K
Fromthe shert girguittest . .~ - | 7TT08K. i 82,73 K-
ﬁ\; :eaied ourrents in the Wmdmg and normal excufatlon of the ?2- a7 R - . 90 08 K
Measur eﬁzéérs were per foz med wzrh erpanded uircer mm)’y 5% Soir terﬂper atiie and r‘he conf detice level 7 P =95 / /, ;
/

N
%(w :

OOE
POd4>EmOoTOZB T4
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10.2 Measurement of winding resistance after shutdoun:
-~ Winding ©% 40000 V.. Lo Cco - 0 Windin . 400 VL
S ) _ .. ' % o Delt
Seconds | V. .| A Ohint DeltaT Seconds |- Vv i A aT
50079, | 1,000 . | 500787 | . 8835 433 | 0008b9182 .| 1,0000 | .0, REA
50016. | 1,0000 |- 508164 67,96 © | . 148 | . 000659152- | 1,0000 0.00659192 | 81,87, |
50805 | 1,0000 | - 508947 6780 . 163 . .,000559192 | 1,0000 000659192 81,87 ‘
5,0844 _1,0000 s08438 | . 6756 | . 178 .| 000858192 | 1.0000- | 81,8
_j,0000_ | 507942 | 67,19 193 - | 0,60657934 | 1,0000 |.0 00657934 81,23
o000 | sorsot | esof: | . 209 | 000857934 | 10000 | 0,0057934 | 81,23
.1,0000 | 507054 | . 66,63 . 234 _0,00857934. | 1,0000" | 6,00857934. 81,29
1,0000 506614 | 6835 | . 239 | 000667934 | 10000 | 0,00657934 | 81383 :
1,0000 | 506166 66,07. 254 0,00657034 | 10000 |, 0,00657934 | 81,23
B . 10000 | 508706 | 6578 . | - 270 0,00657634 | 1,0000, |. 0,00857934 | 81,23
1,000 5,05278 6551, |. 2865 . | 000857934 |.1,0000 | 0,00857934 | 81,23
. 4,6000, 504909 |. 65,28 . 300 _ 0,00656676. | 1,0000_| 0,008566%6 | 80,59
10000 | 504435 | 6498 | 315 |’ 00056676 | 1,0000 | 0,00656676.] 8059
1,0000 504006 | 64,71 330 - 0,00656676 | 1,0000 | &, 006%6676 80,59
1,0000 | . 5,03582 64,45 345 | 000856676 | 1.0000 | 0,00686676 | 80,50
1,0000 . 503159 64,18 361 - | 000856676 109@&,,0;066"56676 80,59
1,0000 | - 502771 63,94 . 376 | 000855413 0,b0655418 | 79,06
1,0000 | . 502334 63,56 391, 0,00656676 w"q{oos'é‘sém 80,59
1,0000 5,0194 63,41 408 '0,00655418 0400655418 | 79,96
1,0000 5,0152 63,15 422 0,00655418 0,00855418 | 79,95
1,0000 5,01135 62,91 437 0,00655418 0,00655418 | 79,98
1,0000 5,0073 62,65 452 0,00654160 0,0065416 | 79,32
1,0000 5,0031 62,39 467 0,00655418 0,00655418 | 79,95 |
1,0000 4,99916 62,14 483 0,00654160 0,0085416 | 79,32
1,0000 4,99495 61,87 498 0,00854160 0,0085416 | 79,32
1,0000 4,99153 61,66 513 0,00654160 0,0065416 | 79,32
1,0000 4,98748 61,40 528 0,00854160 00065416 | 79,32
1,0000 4,9836 61,16 543 0,00654160 0,0065416 | 79,32
1,0000 4,97975 60,92 559 0,00854160 00065416 | 79,32
1,0000 4,97605 60,68 574 0,00854160 0,0085416 | 79,32
1,0000 4,97174 60,41 589 0,00652902 0,00652902 | 78,68
1,0000 497174 60,41 604 0,00652902 0,00652902 | 78,68
"1} .20 1,0000 4,95438 59,95 620 0,00852802 0,00652902 | 78,68
| 835 1,0000 4,95086 59,73 635 0,00851644 0,00651644 | 78,04
/ 850 1,0000 4,9573 59,50 650 0,00651644 0,00851644 | 78,04
| 665 1,0000 4,95345 59,26 665 0,00652902 0,00652902 | 78,68
\ 680 1,0000 4,94933 59,00 680 0,00652902 0,00652902 | 78,68
\ 695 1,0000 4,94578 58,78 696 0,00651644 0,00651644 | 78,04
F 7. 1,0000 4,94218 58,55 711 0,00651644 000651644 | 78,04
726 1,0000 4,93886 58,34 726 0,00651644 ,b pé5h644:,78,04
741 1,0000 | 483493 58,10 741 0,00651644 115 ! ~biboBs B4a ’/%‘04
756 1,0000 4 495121 57,86 756 0,00650386 me,{ﬁ ogav’ | masa‘s'%a R0
772 1,0000 / | 492771 57 64 72 0,00850386 L0000} Y
787 1,0008° 4,82456 57,44 787 0,00650386
802 1,0000 [ 492082 57,21 802 0,00650386 L}
Y 4
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TEMPERATURE RISE TEST
Revision 0
817 4,9175 1,0000 4,91753 57,00 817 0,00650386 | 1,0000 | 0,00650386 | 77,40
833 4,9140 1,0000 4,91396 56,75% 833 0,00650386 | 1,0000 | 0,00650386 | 77.40
848 4,9103 . 1,0000 4,91027 56,64 848 0,00650386 | 1,0000 | 0,00650386 | 77.40
863 4,9059 1,0000 4,90588 56,33 863 0,00650386 | 1,0000 | 0,00650386 | 77,40
878 49032 .| 1,0000 4,90323 56,10 878 0,00650386 | 1,0000 | 0,00650386 | 77,40
_ 893 48998 1,0000 4,89981 5589 893 --0,00650386 | 1,0000 | 0,00650386 | 77,40
909" | 48966 00 % 55,68 909 1,0000 | 6,00849128 | 76,76
924 | 48931 " . |- 5546 924 . | . .1;0000 | 0,60849128 | 76,78,
838 | 48004 i 39044_ . 5530 939:.; 649128 | 1.0000 | 0,00649128 | 76,76
o54. .| . 48885 | 140 4,38648 55.05 . 9545 000540123 1,0000 | 0,00846128 | 76,76
970 . | -, 1,0000 | 488307 | 5483 | 970 0,00649128 | 1,0000 | 0,00649128 |.76,76.
- _1,0000 | . 488026 5466 f‘ 985 0,00847870 | 1,0600 .| 0,0064787 | 76,43 |
1600 . | . 1,0000 . | 487674 5443 . |. 1000 ,;000547870,, 1,0000: 00064787 76,13
_AptE ] . 1,0000.. | 487326 | 8421 1015 .| o | 1,0000. 76,13
L de30. L 1,0000 . 486996 | © 5401 . 1030 . | " 0,00647870 | 1,0000 00064737 78,13
036 _ - .48670. 1,0000 486695 | . 53,82.- 1046 . 0,00647870. | 1,0000 | 0,0064787 | 76,13
L1061 | 4836 | 1,0000 486362 | 5361, 1061, 0,008 11,0000 | 6,0064787 | 76,13
1676 . | 4,8606. _1,0000 4,86056 5342 10760 | ¢ 10000 | 6,0084787 | 76,13
. 1081 | 48573, |. 1,0000 | 48573 53,21 1091 . | 0.00647870 | 1,0000 | 0,0084787 |.76,13
.- 1108 48539 | 1,0000 | 485389 53,00 1106 000647870 | 1,0000 | 0,0064787 .| 76,13
C1i%p | 48512 | 1,0000 485122 52,83 122 .| . 000646612 | 1,0000 |-0,0084612 | 75,49
137 | apars. 10000 | 484775 | 6281, 1137 . |..0,00846612 | 1,0006 | 0,00648612 | 7549
1162 - | 48443 14,0000, | 484428 | 539 , 1152 0,00546612 | 1,0000 | 0,00646612 | 75,49
1167.. 48414, 1,0000 4,84143 6221 | .. 1167 | '0,00846612. | 1,0000 | 000646642 | 7549 |
L1183 | 4,8386 1,0000 .4,83804 52,04 .. 1183 * 000646613 |..1,0000 000646612 75,49
1198 24,8355 1,0b00 4,83551 - 51,84 .o1198 | 6,00646612 | 1,0000 000646512 75,49
1213 48325 | 10000 | 483247 51,66 1213 | 0,00646612 | 10000 |/0,00846812 | 7549
1228 48297 | 41,0000 482989 | 5147 1228 0,00646612 1,0000” | 0,00646612 | 75.49
1243 4,8264 1,0000 4,8264 51,27 1243 0,00646612 | 10000 | 0,00846612 | 75,49
. 1259 4,8235 1,0000 4,82353 51,08 1259 0,00646612 | 1,0000 | 0,00846612 | 75,49
1274 4,8200 1,0000 4,82004 50,87 1274 0,00845354 | 1,0000 | 0,00845354 | 74,85
1289 4,8176 1,0000 4,81756 50,71 1289 0,00645354 | 1,0000 | 0,00645354 | 74,85
1304 48143 1,0000 4,81425 50,50 1304 0,00645354 | 1,0000 | 0,00645354 | 74,85
1320 4,8114 1,0000 4,81141 50,32 1320 0,00645354 | 1,0000 | 0,00845354 | 74,85
1335 4,8084 1,0000 4,80839 50,13 1335 0,00645354 | 1,0000 | 0,00645354 | 74,85
1350 4,8056 1,0000 4,80559 49,96 1350 0,00645354 | 1,0000 | 0,00645354 | 74,85
1365 4,8023 1,0000 4,80234 49,75 1365 0,00645354 | 1,0000 | 0,00645354 | 74,85
1380 4,7998 1,0000 4,79984 49,59 1380 0,00645354 | 1,0000 | 0,00645354 | 74,85
1396 4,7968 1,0000 4,79677 4840 1396 0,00645354 | 1,0000 | 0,00645354 | 74,85
1411 4,7939 1,0000 4,79392 4922 1411 0,00644096 | 1,0000 | 0,00644096 | 74,21
1426 4,7910 1,0000 4,79104 49,04 1426 0,00644006 | 1,0000 | 0,00844096 | 74.21
1441 4,7884 1,0000 4,78839 48,87 1441 0,00644096 | 1,0000 | 0,00844096 | 74,21
1457 4,7852 1,0000 478518 48,67 1457 0,00644096 | 1,0000 | 0,00644096 | 74,21
1472 4,7827 1,0000 478274 48 52 1472 0,00644096 | 1,0000 | 0,00644096 | 74,21
1487 4,7796 1,0000 4,77982 4832 I 1487 0,00544096 | 1,0000 | 0,00644096 | 74,21
1502 4,7769 1,0000 4,77692 48,15 1502 0,00644096 | 1,0000 | 0,00844096 | 74,21
1517 4,7737 1,0000 47737 47,95 1517 0,00644096 | 1,0000 | 0,00644096..74.21
1533 4,771 1,0000 477112 47,79 1533 0,0064410 :
. 1548 4,7685 1,0000 4,76849 47,62 1548 0,0084410
1563 4,7654 1,0000 4,76543 4743 1563 0,0064410
1578 4,7627 1,0000 4,76266 4725 1578 0,0064410
1593 4,7600 1,0000 4,760, 47,09 1593 0,0064284 1,000
1609 4,7575 1,0000 478749 | 46,93 1609 0,0064284 | 1,000
1624 4,7548 1,0000 475477 46,76 1624 0,0064284 1,00004]
1639 4,7517) 1,0000 | /47817 46,56 1639 0,0064284 | 1,0000 -

Zﬁ _ /




