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STANDARTINIAI TECHNINIAI REIKALAVIMALI 330/110/10kV AUTOTRANSFORMATORIAMS/
STANDARD TECHNICAL REQUIREMENTS FOR 330/110/10kV AUTOTRANSFORMERS

Eil.
Nr./

Seq.

No.

|renginio, jrangos, gaminio ar medziagos reikalaujamas
parametras (mato vnt.), funkcija, iSpildymas ar savybé/
Device, equipment, product or material required parameter
(measuring unit), function, implementation or feature

Reikalaujama parametro ar funkcijos
reikSmé, iSpildymas ar savybé/
Required parameter or function value,
implementation or feature

Standartai:/ Standards:

1.1.

Transformatoriy charakteristikos ir bandymai turi atitikti standarto
reikalavimus:/ Characteristics and tests of the transformers shall
meet requirements of the standard:

IEC 60076 @

1.2.

Laboratorija, kurioje bus atliekami transformatoriaus priémimo
gamykliniai bandymai pagal iy reikalavimy punktg 16.1, turi bati
akredituota pagal standarto reikalavimus:/ Factory acceptance
tests of transformers as per clause 16.1 of these requirements,
shall be performed by laboratory accredited according to
requirements of the standard:

ISO/IEC 17025 ©

1.3.

Bendrigji reikalavimai jrangai turi atitikti standarto reikalavimus:/
Common specifications for equipment shall meet requirements of
the standard:

IEC 60071 2

1.4.

Perjungimo ir valdymo jrenginiy charakteristikos turi atitikti
standarto reikalavimus:/ Characteristics of switchgear and
controlgear shall meet requirements of the standard:

IEC 62271 2

1.5.

Izoliatoriai skirti naudoti uzterstoje aplinkoje turi atitikti standarto
reikalavimus:/ Insulators intended to use in polluted conditions
shall meet requirements of the standard:

IEC/TS 60815 @

1.6.

Atsaky perjungikliy charakteristikos ir bandymai turi atitikti
standarto reikalavimus:/ Characteristics and tests of the tap
changers shall meet requirements of the standard:

IEC 60214 2

1.7.

Antriniy grandiniy ir pagalbiniy aparaty maitinimo jtampos $altiniy
charakteristikos turi atitikti standarto reikalavimus:/ Characteristics
of power supply for auxiliary equipment shall meet requirements of
the standard:

EN 50160 2

1.8.

lvady charakteristikos ir bandymai turi atitikti standarto
reikalavimus:/ Characteristics and tests of the bushings shall meet
requirements of the standard:

IEC 60137 @

1.9.

Izoliacinés alyvos savybés ir bandymai turi atitikti standarto
reikalavimus:/ Properties and tests of the insulating oil shall meet
requirements of the standard:

IEC 60296 2

1.10.

Imontuoty srovés transformatoriy charakteristikos ir bandymai turi
atitikti standarty reikalavimus:/ Characteristics and tests of the
bushing current transformers shall meet requirements of the
standards:

IEC 61869 @

Pagalbiniai galios transformatoriy reikmenys turi atitikti standarto
reikalavimus:/ Power transformers fittings shall meet requirements
of a standard:

EN 50216 2

Transformatoriaus jZeminimas turi atitikti standarto reikalavimus:/
Earthing of transformer shall meet requirements of the standard:

EN 50522 2

Transformatoriy nuostoliai ir didZiausio efektyvumo indeksas (PEI)
turi atitikti komisijos direktyva (ES) Nr.:/ Losses of transformers and
Peak Efficiency Index (PEIl) shall meet requirements of
Commission Regulation (ES) No.:

548/2014

Apsauga nuo korozijos ir dazymas turi atitikti standarto
reikalavimus:/ Corrosion protection and painting shall meet

requirements of standard:

ISO 12944 ©
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Karstai cinkuoty metaliniy konstrukcijy ir daliy apsauga nuo
korozijos turi atitikti standarto reikalavimus:/ Corrosion protection

)
UGlk: of hot dip galvanized steel constructions and parts shall meet IS0 1461°
requirements of a standard:
Gamintojo kokybés vadybos sistema turi biti jvertinta sertifikatu:/
1.16. | The manufacturer's quality management system shall be evaluated ISO 9001 b
by certificate:
Gamintojo aplinkos apsaugos vadybos sistema turi bati jvertinta
1.17. | sertifikatu:/ The manufacturer's environmental management ISO 14001 ®
system shall be evaluated by certificate:
Visi elektriniai, elektroniniai ir mechaniniai komponentai turi atitikti
1.18 Europos Sajungos Direktyvas ir turi blti pazymeéti Zenklu:/ All CE9
7" | electrical, electronic and mechanical components in compliance
with European Union Directives shall be marked by sign:
2. Aplinkos salygos:/ Ambient conditions:
Eksploatavimo salygos pagal IEC 61936-1/ Operating conditions ) )
L according to |IEC 61936-1 SR
22 Maksimali eksploatavimo oro aplinkos temperatiira ne Zemesné +40 @
’ kaip'/ Highest operating ambient temperature not lower than®, °C
23 Minimali eksploatavimo oro aplinkos temperatiira ne auk$tesné 409
’ kaip/ Lowest operating ambient temperature not higher than), °C
Pastatymo aukstis vir$ jlros lygio/ )
G Site altitude above sea level, m Lo
25 DidZiausias ledo ap3$alo sienelés storis?/ >10 @
' The maximum ice thickness", mm
2.6 | Didziausias véjo greitis’/ Maximum wind velocity", m/s 234 2
3 Vardiniai dydziai ir pagrindinés charakteristikos:/
’ Rated values and main characteristics:
3.1 Transformatoriaus darbo rezimas/ Operation mode of transformer Nepertraukiamas 2/ Continuous 2
32 Lygiag[etus darbo reZimas pagal IEC 60076-1 2/ Parallel operation )
according to IEC 60076-1 2
33 Vardine galia A} ir V| (bet kurios atSakos) 3/ Rated power HV and _a)
’ MV (at all taps) 3, (S¢), MVA
3.4 | Z) apvijos vardiné galia 3/ Rated power of LV winding 3, MVA -a)
Atsparumas perkrovimui avariniame ilgalaikiame rezime turi atitikti IEC 60076-7 reikalavimus " 4/
Overloading capability at long-time emergency overloading shall meet requirements of IEC 60076-7 .4
35 Perkrovimas pagal srove/ Current (p.u.) 21,39
) Apvily kar3Ciausio tasko temperatiira/ Winding hot-spot <1400
temperature, °C
Alyvos virsutinio sluoksnio temperatira/ Top-oil temperature, °C <1159
Atsparumas perkrovimui avariniame trumpalaikiame rezime turi atitikti IEC 60076-7 reikalavimus 4/
Overloading capability at short-time emergency overloading shall meet requirements of IEC 60076-7 14
o Perkrovimas pagal srove/ Current (p.u.) 21,59
' Apvily kardCiausio tasko temperatdra/ Winding hot-spot <160 ©
temperature, °C
Alyvos virSutinio sluoksnio temperatira/ Top-oil temperature, °C <1159
3.7 | Vardinis daznis/ Rated frequency, Hz 50 @
Auksciausioji jrenginio jtampa "/Highest voltage for equipment V, (Um), kV
38 A| apvijy/ HV windings 23623
' V| apviju/ MV windings 21233
Z| apvijy/ LV (auxiliary) windings 2129
Nominali tinklo jtampa/ Nominal voltage of a grid, (Ua), kV
39 Al pusé/ HV side 3302
’ V| pusé/ MV side 1153
Z) puse/ LV (auxiliary) side 10,5 2
Varding ilgalaiké srove 3/ Rated normal current ¥, (If), A
310 A apvijy/ HV windings -a
’ V] apviju/ MV windings -2

- a)

Z| apviju/ LV (auxiliary) windings
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Nominali trumpalaike srove (tinklo trumpojo jungimo srove) 3/ Rated short time withstand current (short circuit

__current of a grid) ¥, {Ik) kA

| Al jvady puséje/ On a HV line terminals

3.1 -2
| V] jvady puseje/ On a MV line terminals -a)
2] jvady puseje/ On a LV line terminals -a)
3.12 | Trumpojo jungimo trukme 3/ Duration of short circuit ), s -3
Zaibo impulso (1,2/50us) atsparumo jtampa?® 5/
__Lightning impulse (1,2/50us) withstand voitage®) 9, (Up), kV
313 _A] gnybtai/ HV terminal 211752
) ?VLgnybtai/ MV terminal 25502
| Z] gnybtai/ LV terminal 21109
Neutralés gnybtas/ Neutral terminal 22502
A] apvijos komutacinio virSjtampio (250/2500 ps) atsparumo
3.14 | jtampa'/ Switching impulse (250/2500 ps) withstand voltage of HV 295023
winding?, (Us), kV
Tinklo neutralés jZeminimas/ Earthing of system neutral
. . Tiesiogiai jzeminta 2/
s 362 kV tinklo/ 362 kV grid . Solidly earthed 2 '
) , . iesiogiai jZeminta 2
123 KV tinklo/ 123 kV grid Solidly sarthed o
12 KV tinklo/ 12 kV grid Izoliuota/ Insulated @
3.16 | Apvijy jungimo grupé/ Connection symbol of windings Yna0d11 2
Santykinio temperatdros pakilimo ribos esant vardinei galiai pagal IEC 60076-2 - 8/
Temperature rise limits at rated power according to IEC 60076-2 "8, K
317 | Virsutinis alyvos sluoksnis/ Top insulating oil <609
’ Apvijy vidutiné (pagal varZos pokyti)/ Average winding (by winding $65¢9
resistance variations)
Apvijy kars¢iausiame taske/ Hot spot winding <789
3.18 Transformatoriaus nuostoliai V/ Losses of transformer *
Santykiniai tudcios eigos nuostoliai’’/ Relative no-load losses?), <0040
319 (Po/ Sr x 100%), % ' N
) Santykiniai trumpojo jungimo nuostoliai’/ Relative load losses?), <0259
(P« Srx 100%), % '
Didziausio efektyvumo indeksas (PEIl) pagal Komisijos Direktyva
3.20 | (ES) Nr. 548/2014 7/ Peak Efficiency Index (PEIl) according to 299,7709
Commission Regulation (ES) No. 548/2014 7
Trumpojo jungimo jtampa 3/ Impedance voltage * (Uy), (_%%_%)
;:;é;l;% rperjunglkllo padetis/ Position of tap ] Al-V)/ HV - MV V-2V MV - LV Al-2Z)/ HV - LV
3.21 MAX ") )
NOM -a) - 3) -8)
MIN -3 -3
TriukS8mo lygis 2 m. atstumu, matuojant pagal IEC 60076-10 8 9/
3.22 | Sound power level at distance of 2 m. when measuring according 909
to IEC 60076-10 ®:9), (Lwa), dB(A)
4. Transformatoriaus konstrukcija:/ Design of transformer:
4.1. | Transformatoriaus tipas/ Type of transformer Th.:erga:l:s;saely\gi?lt?llae)é a)
e Trijy arba penkiy Serdziy (strypy) 2%
4.2. | Magnetolaidzio tipas/ Type of core Three or five limbed
4.3. | Serdies pagaminimo medZiaga/ Material of core Valcuotas plienas #/ Rolled steel 3
4.4. | Serdies sujungimy tipas/ Type of connections of core |terptinis 2/ Step-lap technique @/
4.5. | Apvijy medziaga/ Material of windings Varis 2/ Cooper 2
4.6. Bako tipas/ Type of tank Virsinés danggéio 2/ Top cover @
4.7. Danggio sujungimas su korpusu/ Cover connection to tank Suvirinant 2/ By welding 2
Transformatoriaus sumontavimo bldas (ratai begiams, sijos, | Parenkamas transformatoriaus Gamintojo
4.8. | platiorma arba kita)/ Transformer mounting method (wheels for | sililomas sprendinys 2/ To be designed by

rails, beams, platform or other)

Manufacturer of transformer 2
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Vidinés aktyvios dalies apziGros ir smulkiy
defekty Salinimo galimybe nuleidus alyva ir
personalui patenkant j vidy 2/ Possibility of
inspection of active part and elimination of
small defects by draining oil out and
personnel getting inside the transformer 2

Galimybe apzidreti konservatoriy i§ vidaus
nuleidus alyvg 2/  Possibilty of
conservator's inner inspection by draining
oil out @

Transformatoriaus konstrukcijoje turi biti numatyta:/ Construction

Alyvos pléveline apsauga 2/ Oil protecting

49, ) o bladder 2
of transformer shall be provided with: Bet Kurio jvado arba STOves
transformatoriaus pakeitimas be dangcio
nuémimo ir alyvos nupylimo iki virSutinio
apvijy lygio @/ Exchange of any bushing or
bushing CT without dismantling of the cover
and lowering oil level below the upper level
of windings @
Kilpos kélimui ir tempimui 2/ Lugs for lifting
and dragging
Taskai kelimui domkratais 2/ Jacking points
for lifting 2
Bakui turi buti atlikti atsparumo jlinkiams bandymai pagal IEC { .., . . . .
. . Jlinkio bandymai vakuumu ir slégiu <Y
4.10. ggg:llg::l Tank shall be tested on deflection according to IEC Vacuum and pressure deflection ©
Stacionari, su apsauginiais turéklais,
pritaikyta reles apzilirai iSlaikant saugius
411 Aikstele su kopéciomis Buchholzo relés apzitirai/ Platform with | atstumus iki aukstg jtampa turinéiy daliy @/
7" | ladders for inspection of Buchholz relay Stationary, with safety borders, intended for
inspection of relay keeping the safe
distances to energized live HV parts @
Varztinis, apatinéje bako dalyje nuo
e . . g korozijos apsaugotas elektrai laidids
4.12. E::grgizrpléﬁ é%esnz'l;zmmas s RS R A G HREL kontaktai ¢/ Screw terminals in a bottom
9 part of a tank with a good contact having
surface protected against corrosion ©
|vadai magnetolaidzio ir jo atskiry daliy jzeminimui ir izoliacijos - . —
varzos matavimams (be alyvos iSpylimo ir transformatoriaus .’:‘;k':g!:’ des i;a.nsai;)rmatorlaus Lo
4.13. | ardymo/ Bushings for earthing and measurements of insulation of !I tgll ! d i zutee e b tside th
core and its separate parts (without oil draining and dismantling of tns afe ma) separale box, oulside the
transformer) ransformer
5. Apsauga nuo korozijos ir dazymas/ Corrosion protection and painting
Korozijos poveikio kategorija visai lauko jrangai pagal ISO 12944
5.1 1)/ Corrosivity category of all outdoor equipment according to ISO C4¢0
12844 1)
59 :;g{)erlétilséstgﬁg%m"zgk&mas pagal ISO 12944/ Expected durability Aukstas (2 15 mety) < High (= 15 years) ©
5.3 | Spalva/ Caolor RAL 7035 @
Karstas cinkavimas pagal ISO 1461 arba
, S " . . dazymas kaip nurodyta 5.1 - 5.3 punktuose
5.4 ﬁfu:g:;tlli]:q rraac{iji;toorrslq apsauga nuo korozjjos/ Corrosion protection | o~/ ¢ dip galvanized according to ISO
g 1461 or painted as mentioned in clauses
51-53°
6. Atsaky perjungiklis/ Tap changer
6.1 Atsaky perjungiklio jrengimo apvija/ Winding to be tapped V|/ MV a)
I, . Atskirtas nuo aktyvios dalies bako alyvos 3/
6.2 | Atsaky perjungiklio skyrius/ OLTC compartment Separate from tank of active part @
. Automatinis, neatjungus apkrovos 8/
6.3 | Tipas/ Type Automatic, on load tap changer (OLTC) 2
6.4 | Pavary kiekis 19 Number of drives @ 1arba33/10r32
6.5 | Kontaktoriaus tipas/ Type of contactor Vakuuminis 2/ Vacuum 2
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Mechaninis patvarumas (operacijy skai¢ius) pagal IEC 60214-1/

6.6 | Mechanical endurance (number of operations) according to IEC 2500 000 %
60214-1
6.7 | Atdaky pozicijy kiekis 3/ Number of tap positions 3, (£ x , %) -3
6.8 | Pagrindinés atSakos jtampa 3/ Voltage of principal tapping % -3)
6.9 | Auksciausios atSakos jtampa 3/ Voltage of highest tapping 3 -2)
6.10 | Zemiausios atsakos jtampa 3/ Voltage of lowest tapping 3 -8
6.11 Atsaky perjungiklio pavary déziy apsaugos laipsnis " (IP kodas)/ IP 55 2
’ Protection level (IP code) of tap changers drive cabinets
6.12 Atsaky perjungiklio pavary spinty aptarnavimas/ Maintenance of | Vienpusis, i§ priekio @/ One sided, from
' tap changers drives cabinet front side
6.13 | Valdymo grandiniy itampa/ Voltage of control circuits, V AC 230 @
6.14 Apsaugos ir signalizacijos grandiniy jtampa/ Voltage of protection 200 3
’ and signaling circuits, V DC
6.15 Sildymo ir ap3vietimo grandiniy jtampa/ Voltage of heating and 230 2
’ lighting circuits, V AC
6.16 Pavary varikliy maitinimo jtampa 3/ Voltage of motors of drives 3, 400
’ V AC
617 Valdymas iSjungtas (blokuotas) 2%
) Operating is off (blocked) 2
Valdymo bado pasirinkimas (nuotolinis/
6.18 vietinis) 3/
Mode of operation (remote/ local)
Atsaky perjungiklio vietinis valdymas turi uztikrinti sekancias | Atsaky perjungimas dviem kryptimis (+/-)
6.19 funkcijas/ Local control of tap changer shall be provided with listed | raktu arba atskirais mygtukais 2%
’ functions Changing the taps in two directions ( +/-)
by key-switch or separate buttons 2
Atskiras automatinis jungiklis variklio
6.20 maitinimui 8/
’ Separate automatic switch for motor
circuit @
Atsaky perjungiklio padéties indikatorius/ Position indicator of tap | Matomas per langelj neatidarant pavaros
6.21 changer dury ¥/ Visible through the inspection
window without opening the drives door 2
6.22 | Pavaros operacijy skaitiklis/ Counter of operations of drive mggg:::gij o :'ae;\:'grf;eéea) pavaroje ¥/
Avariniam valdymui, dingus valdymo jtampai reikalingi papildomi | Kiekvienoje pavaroje, jiems pritaikytuose
6.23 | raktai ir jrankiai/ Additional keys and tools required for emergency | laikikliuose ®/ For each drive, in suitable
operating (no operating voltage conditions) holders ®
78 Ausinimo sistema/ Cooling system
ONAN/ OFAN/ ONAF/ OFAF/ ODAF
7.1 | Ausinimo sistema tipas '/ Type of cooling system ' arba jy kombinacijos 2/ Or combinations of
them 2
Alyvos cirkuliaciniy siurbliy ir auintuvy varikliy maitinimo jtampa 34/
7.2 | Operating voltage of oil circulating pumps and coolers motors 3, V 400
AC
Automatinis, i§ valdiklio ir rankinis i$
73 Ausinimo sistemos valdymo budai/ Control modes of cooling | transformatoriaus valdymo spintos 2/ Auto
’ system mode by the controller and manual from
transformer’s cabinet 2
7.4 | Alyvos srauto indikatoriai/ Qil flow indicators mz':;l?)n am alyvos siurbliui 2 For each ol
8. Jvadail/ Bushings
|vady auksciausioji jrenginio jtampa pagal IEC 60038 ") 12)/ Highest voltage for equipment of bushings according
to IEC 60038 12, (Um), kV
8.1 A| jvadai/ HV bushings 23629
’ V| jvadai/ MV bushings 21239
Z| jvadai/ LV bushings 21249
Neutrales jvadas/ Neutral bushing 25249
Sroves nuotékio kelio ilgis vidutiniam (C lygio) uzterstumui pagal IES/TS 60815-1 1/
8.2 Creepage distance for medium pollution (C level) according to IEC/TS 60815-1 ), mm
: A] jvadai/ HV bushings 27252 a
V| jvadai/ MV bushings 22464 @
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Z) jvadail LV bushings

22402

Neutralés jvadas/ Neutral bushing

21042 2@

8.3 | Jvady tipas/ Type of bushings Hermetiskas 2/ Hermetically sealed @
8.4 Alyvos izoliacijos atveju kiekviename jvade turi bati sumontuotas/ Alyvos lygio indikatorius 3/
' In case of oil insulation, each bushing shall have Qil level indicator 2
Izoliacijos dielektriniy nuostoliy kampo (tgd) ir talpos (C)
8.5 | matavimas/ Measurements of dissipation factor (tg8) and capacity Talpinis i§vadas 2/ Capacitive tap 2
(C) of insulation
8.6 | |vadu izoliatoriaus medziaga/ Material of insulator of bushings Porf,‘i:'rig?; na;l:apggj;:\eerrgs i
|vady izoliatoriy spalva parenkama vienoda visiems jvadams /
8.7 | Color of insulator of bushings shall be chosen the same for all Pilka arba ruda 2/ Grey or brown 2
bushings
Porceliano grupe pagal IEC 60672-3 (jeigu izoliatoriai pagaminti iS
8.8 porceliano)) Group of porcelain according IEC 60672-3 (if Cc1302
insulators is made of porcelain)
Polimero tipas (jeigu izoliatoriai pagaminti iS polimero) pagal IEC
89 | 62217/ Group of polymer (if insulators is made of polymer) Silikono guma 2¥ Silicone rubber 2
according to IEC 62217
9. lvady srovés transformatoriai/ Bushings current transformers
Vardiné pirminé srove turi biti parenkama i$ standartiniy verciy
arba jy desimtainiy daugikliy pagal IEC 61869-2 punkty 5.201/
91 Ratec{ léu'imary currgnt shgll bg t?hogsen of standard vz-ﬁues gnd their 10-12,5-15-20-25-30-40-50-60-75 )
decimal multiplies according to IEC 61868-2 clause 5.201, (lpr), A
— 7
9.2 | Vardiné antriné srove 3/ Rated secondary current ¥, (ls;), A ! 1a ':.ass(gﬁgﬁi:ﬁ:.ssp\l;‘)a) /
03 M'atqvimo apvijy tikslumo klasé/ Accuracy class of measuring 0259
windings
9.4 Apsaugos apvijy tikslumo klase/ Accuracy class of relay protection 5p a)
) windings
95 Matavimo transformatorius saugumo faktorius/ Instrument security Fs5 @
) factor, (FS)
Tikslumo ribos faktorius (tik apsaugy apvijoms) 3/ Accuracy limit
96 | factor (only for protection windings) 3, (ALF) 5-10-15-20-30 ®
Antriniy apvijy vardiné i$&jimo galia ®/ Rated output of secondary
9.7 windings 3, VA 2,5-5-10-15-30 @
10. Izoliaciné alyval Insulating oil
10.1 [ Izoliacines alyvos tipas/ Type of insulating oil ? Nytro 10XN ©
11. Alyvos lygio rodyklés/ Qil level indicators
Pagrindirjic.) bfako ir .até'akq perjungik.lio skyriaus alyvos Iygfo &?ﬁgg&inﬁ;‘? a) tipo arba analogisko
1141 erlr::(:;c:{ggn?ll level indicators for main tank and tap changer’s MESSKO MTO type or of equivalent
operating principle
Alyvos lygio skalés zymejimas pagal EN 50126-5/ Marking of scale o
112 1 of ol level according to EN 50126-5 USRS
12, Termometrai/ Thermometers
MESSKO MT-ST160 tipo arba analogisko
12.1 Rodykliniai alyvos virSutinio sluoksnio ir apvijy temperatiros | veikimo principo 3/
’ atvaizdavimas/ Top-oil and winding hot - spot temperature display | MESSKO MT-ST160 type or of equivalent
operating principle
Dumpliy tipo arba Bourdono vamzdelio
12.2 | Temperattros jutikliy tipas/ Type of temperature sensors principo/ Bellow - type or Bourdon tube
system
12.3 | Matavimo ribos/ Measuring range, °C -20/ +140 @
12.4 Termometry tikslumo klasé pagal EN 50216-11/ Accuracy class <152
) according to EN 50216-11, +% '
125 Mechaninio atsparumo klasé pagal EN 50216-1/ Mechanical > |P54 2
’ protection degree according to EN 50216-1
Ant pagrindinio bako, ne auk$éiau 2 m. nuo
12.6 | Indikatoriy jrengimas/ Installation of displays Zemes paviriaus 2/ On a main tank, not
higher than 2 m. from ground level 2
12.7 Ausintuvo j&jimo ir iS&jimo alyvos temperatiros davikliaif Sensors | Atskiri kiekvienam auSintuvui 2/

for measurement of coolers inlet and outlet oil temperature

Separate for each radiator 2
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13.

Transformatoriaus apsauga/ Protection of transformer

Aktyvios dalies dujy ir srauto (Buchholz) rele/

MESSKO MSafe tipo arba analogisko
veikimo principo 8/

U Gas and oil actuated (Buchholz) relay of active part MESSKO MSafe type or of equivalent
operating principle 2
13.2 Atsaky perjungiklio srauto rele/ RS 2001 arba analogiska 2/
) OLTC protective relay RS 2001 or equivalent @
MESSKO MPreC tipo arba analogiSko
133 Apsauginiy vir§slégio voztuvy tipas/ veikimo principo @/
: Type of pressure relief devices MESSKO MPreC type or of equivalent
operating principle
14, Sausintuvai/ Dehumidifiers
Neaptarnaujami, su savaime
besireguliuocjangiais Sildymo elementais
14.1 Allyvos diig\{in!mo irar]ga (alsuokliai)/ LI\::Egs;()?)IMTraB arba analogiSko veikimo
Oil dehumidifying equipment (breathers) Maintenance-free, with self-regulating
heating elements (MESSKO MTraB or of
equivalent operating principle) @
14.2 Sausintuvy jrengimo aukstis nuo Zemes pavirsiaus/ <162
) Height of installation of dehumidifiers from ground level, m -
15. Sklendés/ Valves
Rutulings, arba plokstings, Saltai ir karitai
o s R transformatorinei alyvai skirtos sklendés su
. rSe‘?ll(eaTg:ilrLrI\ utls;;as ir iSpildymas turi atitikti standarto EN 50216-8 uirakir;in)\, o galimybe (kilpos pakabinamai
. : spynai) @
Itﬁ:% a?g%,\jugglzn;g?; R Ball or butterfly, intended to use in contact
with cold and hot oil valves, with locking
possibility/ (loops for padlock) 2
Bako alyvos uzpylimo ir nupylimo sklendés (naudojamos ir alyvos | Aukséiausioje ir Zemiausioje bako vietose
15.2 filtravimui)/ atitinkamai 2/
’ Oil filling and draining valves of a tank (also could be used for oil | On a highest and a lowest part of a tank
filtering) respectively 2
Konservatoriaus alyvos uzpylimo ir nupylimo sklendés (bako ir | Auk&&iausioje ir Zemiausioje
15.3 perjungiklio skyriaus)/ konservatoriaus bako vietose atitinkamai 2/
) Oil filling and draining valves of a conservator (main tank’s and tap | On a highest and a lowest parts of a
changer's compartment) conservator's tank respectively 2
Apatinio, vidurinio ir virSutinio alyvos
15.4 Pagrindinio bako alyvos méginiy paémimo sklendes/ sluoksniy meéginiy paémimui 2/
' Main tank's oil sampling valves For sampling bottom, middle and highest
layers of oil @
N - . Perjungiklio skyriaus apatingje dalyje 3/
Atdaky perjungiklio alyvos méginiy paémimo sklendes/ .
15.5 Tap changer's oil sampling valves gn a lower part of changer's compartment
156 | Radiatoriy atskyrimo nuo bako sklendes/ Valves for separation | Atskiros kiekvienam radiatoriui 2/
) radiators from main tank Separate for each radiator 2
Nuorinimo 2/ Air vents 2
Buchholzo relés atskyrimo sklende 2/ Cut-
15.7 Papildomos sklendés/ Additional valves off valve for Buchholz relay 2
Alyvos nuosedy isleidimo 2/ Qil sediment
drain 2
16. Bandymai/ Tests
Visi, maksimalios apimties bandymai pagal
IEC 60076-1 reikalavimus, jskaitant
‘o ;I:ran§forma}05iui grivaloma atlikti %amyklinius priémimo (rutininfus, :ﬂgg:f ahrlrl:t;sslL«_l:;saliosbi?zggr?r:isfor?nuzgﬁ$l:;
. ipo ir specialiuosius) bandymus '3/ Factory acceptance (routine, : . .
type and special) tests to be performed on a transformer 12 All tests in maximum scope according to
yp P P IEC 60076-1, including special tests which
can be performed according to rated power
and type of transformer ©
17. Valdymo spintos/ Control cabinets
Transformatoriaus valdymo lauko spintos (-y) apsaugos klase (IP
17.1 | kodas) ne mazesné nei '/ Protection level (IP code) of IP 552

transformers control cabinet(s) not less than 1
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S e Automatinis, suveikiantis atidarius duris 2/
U R Qe Automatic, with “door light” switch @
Nepartraukiamas, antikondensacinis ir
. . apsaugai nuo zZemos temperatlros 32/
17.3 | Sildymas/ Heating Continuous, anti-condensate and low
temperature heating
17.4 | Sildymo ir ap§vietimo jtampa/ Voltage of heating and lighting, V AC 2302
17.5 | Spinty aptarnavimas/ Maintenance of cabinets x:fnr;l:];':.a) i§ priekio @/ One sided, from
176 Spinty dury atidarymo kampas laipsniais/ Opening angle of >130 @
' cabinets doors, in degrees
17.7 UzZraktas 2/ Locking
Mechaninis elementas fiksavimui
17.8 T . : ; atidarytoje padétyje 2/ Mechanical element
Dury konstrukcijoje bitina numatyti/ Doors shall be provided with for fixing in open position
17.0 A4 formato déklas bréZiniams 2/ A4 format
i tray for drawings
17.10 Uzvedimas i$ spintos apacios 2/ Entry from
i the bottom of cabinet
Apsauga nuo mechaniniy paZeidimy 2/
s Protection from mechanical impact 2
Kabeliy instaliacija/ Installation of cables — TR
Uzverziami nerldijanéio plieno sandarikliai
17.12 kiekvienam kabeliui pagal jo skerspjavj 2%
’ Stainless steel clamp seals for individual
cable according to its cross-section 2
18. Papildomi reikalavimai:/ Additional requirements:
Nerldijancio plieno, arba karstai cinkuoto
181 Visos nedazytos metalinés konstrukcijos turi biti pagaminti i$:/ | pagal EN 1ISO 1461 standartg metalo </
: Non-painted steel constructions shall be made of: Stainless steel, or hot-dip galvanized
according to EN 1SO 1461 metal ©
Visi varztai, verzlés, poverzlés ir kiti metaliniai fiksacijos elementai
18.2 | turi bati pagaminti i$./ Bolts, nuts, washers and other metal fixing Nerldijanéio plieno ¢/ Stainless steel ©
elements shall be made of:
18.3 | Vardiniy dydziy lentelés 4/ Nameplates ¥ Graviruotos, oro salygoms atsparios
Visy sklendziy, indikaciniy ir apsaugos prietaisy paskirties | medziagos plokstelés, lietuviy kalba ©/
18.4 | Zymejimas/ Marking of purpose of all valves, indicators and safety | Engraved weatherproof material plates, all
equipment text in Lithuanian ©
Transformatoriuje sumontuota jranga turi
leisti jj valdyti ir iSduoti technologinius
185 2:§talolgnis val’dymas ir technologiniai signalai 5/ Remote control (séggzgz) ;:;?;”:g; E:ESn?;Et irg?allgdvi?\
rms
transformer shall allow to remotely control
transformer and get alarms using LITGRID
AB DVS (SCADA) system 2
Pastabos:

Gamintojas gali vadovautis standartais ir sertifikatais lygiaveréiais Siuose reikalavimuose nurodytiems IEC
standartams ir ISO sertifikatams/ The manufacturer may follow the standards and certificates equivalent to IEC
standards and ISO certificates specified in these requirements

) Techniniame projekte dydziy reikSmeés gali biti koreguojamos, taciau tik grieztinant reikalavimus/ Values can be
adjusted in a process of a design but only to more severe conditions;

2 Jeigu numatomas lygiagretus darbo rezimas su esamu transformatoriumi (pvz. pastotéje nauju keiiamas tik vienas i$
keliy transformatoriy), Projektuotojas privalo pateikti Gamintojui visas gaminamo transformatoriaus parametry
skaiCiavimui reikiamas esamo (-y) transformatoriaus (-y) charakteristikas/ If parallel operation with existing transformers
is required (e.g. when replacing only one of several existing transformers), Designer shall provide all necessary
information about existing transformer(s) required for calculations of parameters for the transformer to be produced, to
the Manufacturer;

3 Konkregios funkcijos arba dydziai parenkami projektuojant konkrety jrenginj. Jeigu charakteristikos parinkimas
pagristas skaigiavimais, tuos skaigiavimus bitina pateikti uzsakovui/ Specific functions or values to be selected at a
design of an exact unit. If selection of characteristic based on calculations, those calculations shall be provided to the
Customer;

4 Transformatoriaus eksploatavimo instrukcijoje Gamintojas privalo pateikti leistinas perkrovas procentais nuo vardinés
| ilgalaikes sroveés, perkraunant transformatoriy 120, 80, 45, 20 ir 10 minuéiy, eksploatavimo aplinkos temperatiros
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intervale kas 10 °C/ In instruction manual for transformer shall be stated permissible overloading of transformer for
durations of 120, 80, 45, 20 and 10 minutes in range of operating ambient temperature by step of every 10 °C;

% Pagal IEC 60076-3 Zaibo impulso atsparumo jtampos badymai atliekami dviejose krastinése ir vardingje at$aky
perjungiklio pozicijose/ According to IEC 60076-3 LI tests to be performed on two extreme tappings and the principal
tapping;

8 Bandymo metu atSaky perjungiklis turi bati didZiausios V| apvijos srovés padétyje/ During the test position of tap
changer shall provide the highest value of current flowing through MV winding;

) Konkurso metu Gamintojas privalo pateikti garantuotas didziausio efektyvumo indekso PEI bei Po, Pco, Pes ir Px nuostoliy
vertes. Atliekant gamyklinius bandymus i§matuotosios $iy parametry vertés negali virSyti garantuoty. ISmatuoty nuostoliy
(Po, Peo, Pcs ir Px) dydZiai privalomai pateikiami PEI skaigiavimo protokole/ At a Tender Manufacturer shall provide
guaranteed values of Peak Efficiency Index PEI and losses Po, Pco, Pes and Pk. During factory acceptance tests it shall
be proven that measured values of losses is not higher than guaranteed. Measured values of listed losses (Po, Pco, Pcs
and Px) shall be listed in a PEI calculations report;

8 Bandymo metu atsaky perjungiklis turi bati padétyje, kurioje remiantys Gamintojo skaiciavimais, skleidZiamas triukimas
yra didZiausias, esant suZzadintam transformatoriui ir ausinimo sistemai dirbant 100% apkrovimo ir auk$éiausios alyvos
temperatlros sglygomis/ Measurements shall be performed at the Manufacturer’s stated tap position with highest noise
level, with transformer energized and cooling equipment working in conditions of 100% load and highest permissible
temperature of oil;

9 Nustatant didZiausig leisting triukdmo lygj projektavimo metu bitina atsizvelgti j transformatoriaus pastatymo vietg ir
Lietuvos Respublikoje galiojancias normas/ When determining highest allowed sound level it is necessary to take into
account location of installation of transformer and relevant National rules and regulations;

19 Jeigu transformatoriaus galia 2 200 MVA, projektuojant gali biiti parenkamas at$aky perjungiklis su atskiromis
pavaromis kiekvienai fazei/ If rated power of transformer is 2 200 MVA, during the design can be chosen tap changer
with separate drives for each phase;

M Jeigu ausinimo badas skiriasi priklausomai nuo apkrovimo, temperatros ar kity parametry, batina nurodyti konkregias
salygy ribas kiekvienam ausinimo badui/ If the coaling method is different depending on the load, temperature or other
characteristics, it is necessary to specify the range of conditions for each cooling method.

'2) lvady Zaibo impulso atsparumo jtampa (Up) turi bati ne Zemesné nei transformatoriaus apvijy, nurodyta iy reikalavimy
punkte Nr. 3.13. Kity bandymy jtampy lygiai parenkami vadovaujantis |IEC 60137 standartu/ Values of lightning impulse
withstand voltage for bushings shall be not less as for transformer’s windings, specified in clause No. 3.13 of these
requirements. Voltage levels for other dielectric tests are specified in IEC 60137;

'3) Bandymy programa ir apimtis batina suderinti su Uzsakovu likus ne maziau nei menesiui iki bandymy pradzios/ Scope
and schedule of tests shall be agreed with customer not later than 1 month before tests;

) Vardiniy dydzZiy lenteles turi atitikti Litgrid AB standartinius techninius reikalavimus pirminiy jrenginiy duomeny
lenteléems/ Nameplates shall be designed according to Litgrid AB standard technical requirements for nameplates of
primary equipment;

%) Pilnos valdymo ir technologiniy signaly apimtys nustatomos techninio projekto rengimo metu vadovaujantis LITGRID
AB Perdavimo tinklo transformatoriy pastogiy ir skirstykly jrangos nuotolinio valdymo reikatavimy aprasu/ Scope of control
and alarms to be adjusted at a design, according to LITGRID AB Requirements for remote control of Transmission grid
substations and switchgear.

Rangovo teikiama dokumentacija reikalaujamo parametro atitikimo pagrindimui:/ Documentation provided by
the contractor to justify required parameter of the equipment:

a) |renginio gamintojo katalogo ir/ar techniniy parametry suvestinés, ir/ar brézinio kopija/ Copy of the equipment's
Manufacturer catalogue and/or summary of technical parameters, and/or drawing of the equipment;

b) Sertifikato kopija/ Copy of the certificate;

c) Gamintojo atitikties deklaracija/ Manufacturer's declaration of conformity;

d) Laboratorijos, akredituotos pagal ISO/IEC 17025 atlikty tipo bandymy protokoly kopijos/ Copies of reports of type tests
performed by laboratory accredited in accordance with ISO/IEC 17025;

e) Laboratorijos, kurioje bus atliekami transformatoriaus gamykliniai priémimo bandymai akreditacijos pagal 1SO/IEC
17025 standarto reikalavimus sertifikato kopija su nurodytomis akreditacijos sritimis/ Copy of accreditation certificate
according to ISO/IEC 17025 with scope of accreditation of laboratory that will carry out the factory acceptance tests of
transformer.
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