Reikalavimai AT gamybos projektui

Requirements for production design for the AT

Projekte turi biti pateikta iSsami informacija apie

The design shall include details of the following

1. Zemiau pateiktas transformatoriaus e .
i . o transformer characteristics and materials.
charakteristikas ir medziagas.
2. Serdies konstrukcija Core design
2.1. Serdies laksty: Zenklas, tipas, klasé. Core plate: brand, type, grade.
2.2. Serdies laksty pavirsiaus izoliacija. Core plate surface insulation.
23 Serdies konstrukcija ir matmenys, jskaitant | Core construction and dimensions — including
T skersmenis ir apvijy ,Jangy“ matmenis. diameters and window dimensions.
2.4. Serdies kolony skaigius. Number of wound and unwound limbs.
2.5. Serdies kolony ir jungy Zingsniy (pakety) skaigius. | Number of limb and yoke steps.
2.6. Skerspjavio plotai. Cross sectional areas.
2.7. Maksimalus ir minimalus naudojamy laksty plotis. | Maximum and minimum lamination width used.
2.8. S_erdles sujungimy konstrukcija, - persidengimo Core joint constructions, overlap design, tolerances.
badas, tolerancijos.
2.9. Makgmapos mag_netlnvlo_srauto tankio vertés prie Maximum flux densities at rated voltage & frequency.
vardinés jtampos ir daznio.
2.10. Jmagnetinimo srovés charakteristikos. Magnetising current characteristic.
Elektrln_e . 'ZOI'aC'.Ja. ) t_arp gerd|es SekC.!J”’ Electrical Insulation — between core sections,
magnetinés grandinés ir prispaudimo konstrukcijos o .
2.11. L o ; — -~ | magnetic circuit and clamping structure and ground,
bei jZeminimo, izoliacijos bandymai - dydis ir | . . : .
) insulation tests —magnitude and duration.
trukmé.
2.12. Varztai / juostos / klijai / lakai ir dazai. Bolts / bands / adhesives / varnishes & paints.
2.13. Ausinimas, auSinimo kanalai. Cooling / ducts.
2.14. Suspaudimo konstrukcija ir sudedamosios dalys. Clamping structure & components.
Serdies ir tvirtinimo konstrukcijos jzeminimas / Core and clampin structure roundin /
2.15. iSvadai / vietos / nuostatos dél eksploatacijos L /I ping / L f gf_ Id g
bandymu. terminations / location(s)/ provisions for field tests.
216 Magnetinio srauto kontrolé - srauto ekranas / | Stray flux controls - flux shield / flux shunts / flux
T srauto Suntai / srauto mazinimo jtaisai / ir pan.. rejectors/ etc..
2.17. Kla|d2|01a_ntys nuostoliai, vieta / dydis / Stray losses, location / magnitude / temperatures.
temperatira.
2.18. Apvijy presavimo / suspaudimo sistema. Winding clamping system.
2.19. Apvijos suspaudimo jégos ir atsparumas slégiui. Winding clamping forces and withstands pressure.
2.20. Serdies pavirsiaus darbiné temperatira. Core surface operating temperature.
2.21. Serdies kar$¢iausio tasko temperatra. Core hottest-spot temperature.
2.22. Garso lygis. Sound level.
2.23. Vibracijos ir antivibracinés priemonés. Vibration & anti-vibration measures.
2.24. Serdies padengimas / apdorojimas Core treatment / processing.
2.25. Apri§imas ir tvirtinimas. Bonding and securing.




3. Apvijy konstrukcija Winding design
3.1 Vijy skaicius fazéje. Number of turns per phase.
3.2. Apvijos tipas ir matmenys. Winding type and dimensions.
33 Laidininko arba kabelio tipas, jskaitant gijy skai€iy | Type of conductor or cable, including number of
T ir laidininko izoliacija. strands and conductor insulation.
3.4 Laidininko iSdéstymas, jskaitant transpozicijy | Conductor arrangement including description and
o apraSyma ir vietas. location of transpositions.
3.5. Srovés tankiai. Current densities.
3.6 ASiniy ir radialiniy kanaly ir tarpiniy detalés, | Axial and radial ducts and spacer details, insulation
o izoliacinés medZziagos / konstrukcijos / tolerancijos. | materials / constructions / tolerances.
3.7. Apvijy medziagy svoriai. Winding material weights.
Izoliacijos sistemos - popierinés ir kietosios . . .
. ; ! - : Insulation systems — paper and solid materials —
3.8. medziagos - tipas, medziaga, paskirtis, vieta, X .
. type, material, purposes, locations, tolerances.
tolerancijos.
3.9. Mechaninés jégos. Mechanical forces.
3.10 Mechaninio atsparumo jégos, saugos ribos, | Mechanical withstand forces, safety margins, error
T paklaidos ribos. margins.
3.11. Apvijy terminé analizé. Winding(s) thermal analysis.
3.12. Apvijy karstyjy tasky temperatiros vietos. Location of winding hot-spot temperatures.
3.13. Indmdgahos apvijos dydzio  nustatymas / Individual winding sizing / pressing / treatment.
presavimas / apdorojimas.
3.14. Apvijos lizdas. Winding nesting.
3.15. Apvijy mazgo dydzio nustatymas / presavimas / Winding assembly sizing / pressing / treatment.
apdorojimas.
3.16. Suspaudimas. Clamping.
3.17. Linijos ir jZeminimo jungtys. Line and ground connections.
4, Izoliacijos konstrukcija. Insulation design.
Gamintojas turéty pademonstruoti, kaip izoliacija | The manufacturer should demonstrate how the
suprojektuota atlaikyti nustatytus jtempius, t. y. | insulation is designed to withstand the imposed
4.1. nurodyti izoliacijos struktdrg, atitinkamus jtempius | stresses, i.e. indicate insulation structure,
ir gautg dielektrinj stiprj, jskaitant saugos | corresponding stress and resultant dielectric
koeficientus (atsargas): strength, including safety factors (margins):
4.2. | Tarp vijy. Turn to turn.
4.3. | Tarp sekcijy. Section to section.
4.4. | Tarp apvijy. Winding to winding.
4.5. | Tarp apvijos ir Zemés. Winding to ground.
4.6. | Tarp faziy. Phase to phase.
4.7. | Elektrostatiniy ploksciy ir skydy iSdéstymas. Location of electrostatic plates and shields.
Gamintojas turéty pateikti informacijg apie alyvos | The manufacturer should present information on the
4.8. | laidumo diapazong, kuriam galioja izoliacijos | range of oil conductivities for which the results of the

jvertinimo rezultatai.

evaluation of insulation are valid.




Nuostoliai

Losses.

Gamintojas turéty pateikti pagal IEC 60076-2
apskaiciuotus bendruosius eksploatacinius
nuostolius ir nurodyti iuos nuostolius prie skirtingy
vardiniy parametry. Be bendryjy eksploataciniy
nuostoliy, gamintojas turi pateikti apskaiCiuotus
pagrindinius  ir  klaidziojanCius  nuostolius,

The manufacturer should provide the calculated total
service losses as per IEC 60076-2 and indicate
these losses for different ratings. In addition to the
total services losses the manufacturer should
provide the calculated fundamental and stray losses

5.1. atsirandancius jvairiose Serdies ir apvijy mazgo, | occurring in the various parts of the core and winding
bako ir kitose konstrukcijos dalyse, ir nurodyti jy | assembly, tank and other structural parts and
vertes skirtingiems vardiniams parametrams. | indicate their values for the different specified
Gamintojo apskaiciuotos ir numatomos bandymy | ratings. Manufacturers calculated and expected test
vertés turéty bati lyginamos su bandymy metu | values should be compared to the values measured
iSmatuotomis vertémis ir gali bati naudojamos kaip | on test and may be used as the loss limits.
nuostoliy leistinos ribos.

6. Ausinimas Cooling.

6.1. Ausinimo tipas. Cooling type.

6.2 PakeiCiamumas, reikalavimai perkrovoms arba | Redundancy, overload requirements or other
o kitos specifikuotos sglygos. conditions specified.

6.3. Ausinimo kontrolés / valdymo principai. Cooling controls strategy.

6.4. Alyvos kanalai ir jy iSmatavimai. Oil ducts and dimensions.

6.5. th\g;s srauty kreipianciosios: skaicius ir jrengimo Oil direction guides: number and location.

6.6. Alyvvos srauto  sistema  jskaitant hidraulikos Qil flow system including a hydraulic review.
apzvalga.

6.7 Alyvos grei€iy pasiskirstymas, jskaitant visus | Distribution of oil velocities including any limits

o ribojimus, susijusius su statiniu jelektrinimu. related to static electrification.

7. Temperatiara Temperature
Gamintojas turéty pateikti apvijy Siluminio modelio | The manufacturer should present a description of the
apraSymg ir apskaiciuoty temperatiry santraukg | thermal model of the windings and a summary of the

7.1. jvairiems nurodytiems vardiniams parametrams / | calculated temperatures for the various specified
apkrovoms, jskaitant visas perkrovos ir auSinimo | ratings/loading, including any overload and cooling
salygas. Tai turéty apimti: conditions. This should include:

79 Apvijos temperatiros kilimas ir temperatiros | Winding temperature rises and temperature

o pasiskirstymas. distribution.

7.3. Aly\_/os_ temperaturos  kilimas ir - temperatros Oil temperature rises and temperature distribution.
pasiskirstymas.

7.4. Nurodoma karsto tasko vieta ir temperatira. Indication of the hot spot location and temperature.

i C . Lo : Anticipated temperatures and capabilities of

7.5. !vgdq, Ia|d|n|nkq1L_mgC|g, at.sa.kq perJunglkI_lo, laidy bushings, cable connections, tap changers, leads

ir Syny prognozuojama ir leistina temperatira.
and busbars.
Pagrllndlnlo vbako alyvos. plet|m03| gallr_nybes: Provision for oil expansion for the main tank and a

7.6. Atskiros atSaky perjungiklio alyvos plétimosi )

: . separate expansion for the tap changer.
galimybés.
8. Terminis atsparumas trumpajam jungimui Thermal ability to withstand short circuit
Patikrinama, ar vidutiné kiekvienos apvijos | The average temperature of each winding should be
8.1 temperatira nevirsija transformatoriaus | verified not to exceed the maximum values required
o specifikacijoje reikalaujamy arba tarptautiniuose | in the transformer specification or specified in the
standartuose nurodyty didziausiy verciy. international standards.
9 Gebéjimas atlaikyti dinaminj trumpojo jungimo | Ability to withstand the dynamic effects of short

poveikj.

circuit.




Projekto perziuros dokumentuose pateikiama Si

The documentation for the design review shall

9.1. o e o include the following technical and design
techniné ir projektiné informacija: . .
information:
9.2. Elektromagnetinés konstrukcijos informacija. Electromagnetic design data.
9.3. Trumpojo jungimo sroves. Short circuit currents.
9.4. Elektromagnetinés jégos. Electromagnetic forces.
9.5. Mechaninés apkrovos. Mechanical stresses.
9.6. Bréziniai. Drawings.
9.7. Medziagy specifikacijos. Material specifications.
98 Konstrukcija (apvijy atraminés konstrukcijos, | Construction (winding support structure, clamping
o suspaudimo iSpildymas). arrangement).
9.9. Gamybos praktika ir proceso instrukcijos. Manufacturing practices and process instructions.
9.10. Radialinés jégos (kiekvienai apvijai). Radial forces (per winding).
9.11. Apska_lcm(_)tq a_pk_rovq, palyginimas su leistinomis Calculated stresses vs. allowed (per winding).
(Kiekvienai apvijai).
9.12. gﬂg/ﬁjsz;i?a“ tempimo jéga ir atsparumas (kiekvienai Max tensile stress and strength (per winding).
9.13. Mgksqnah_ su§paud|mo jega I atsparumas Max compressive stress and strength (per winding).
(kiekvienai apvijai).
9.14. MngImall_ asinio lenkimo  jéga ir atsparumas Max axial bending stress and strength (per winding).
(kiekvienai apvijai).
9.15 Maksimali asiné trumpojo jungimo jéga ir | Max axial short circuit force and strength (per
T atsparumas (kiekvienai apvijai). winding).
9.16. gs/ﬁ:;:sua asinio suspaudimo jéga (kiekvienai Max axial compression force (per winding).
9.17. Laisvojo lenkimo jéga (kiekvienai apvijai). Free buckling stress (per winding).
9.18. Priverstinio lenkimo jéga (kiekvienai apvijai). Forced buckling stress (per winding).
9.19. Tarpikliy gniuzdymo jéga (kiekvienai apvijai). Compressive stress on spacers (per winding).
9.20. g/l;/l?jzir)nall jega ant virsutinio jungo  (kiekviena Maximum force on top yoke (per winding).
9.21. Jtempis suriSimo plokstelése. Stress in tie plates
9.22. Jégos ant iSéjimo iSvady. Force on the exit leads.
10. Serdies ir apvijy sandara Core and winding assembly
10.1 Gamintojas turi aprasyti bendrasias surinkimo ir | The manufacturer should describe the general
" mechanines savybes: assembly and mechanical features for the following:
10.2. Serdies mechanine konstrukcijg. Core mechanical construction.
Apvijos suspaudimas, jskaitant suspaudimo slégj, | Coil clamping including the clamping pressure used
10.3. naudojamg apvijos reikiamam dydZiui pasiekti ir | for sizing and providing short circuit withstand
uztikrinant trumpojo jungimo atsparuma. capability.
10.4 Apvijy suspaudimo palaikymas apvijos dziovinimo, | Maintenance of winding compression during coll
T Serdies dziovinimo ir surinkimo metu. drying, core drying and assembly.
10.5. Turi buti pateikiama suriSimo strypy ir surisimo Tie rods and tie plates should be reviewed:

ploksteliy apzvalga:




10.6. Konstrukcija. Design.
10.7. Medziagos ir atsparumas. Material and strength.
10.8. Jrengimas. Placement.
10.9. Temperatira dél klaidZiojancio magnetinio srauto. | Temperature due to stray flux.
11. Dziovinimas Drying
Gamintojas turi aprasyti drégmés pasalinimo i§ | The manufacturer will describe their methods for
izoliacijos metodus, kuriais uztikrinama, kad baty | moisture removal from the insulation ensuring the
pasiekti projektiniai apvijy matmenys. Priémimo | design dimensions of the coils are achieved. The
11.1. kriterijai nurodyti IEC. Egzistuoja papildomi | acceptance criteria is as stated in IEC. Additional
metodai, skirti likutinei drégmei nustatyti, pagal per | methods exist for determining the remnant humidity,
laiko vienetg paSalinta vandenj ir matuojant | by the water removed per time-unit, and by
izoliacijos dielektrine reakcija. measuring the insulation dielectric response.
12. Pavadeéliai ir movos Leads and Cleats
121 Atliekant gamintojo kvalifikacijos / vertinimo | Following points are reviewed during the
- procesa perzitrimi Sie punktai: manufacturer qualification/evaluation process:
12.2. Metodai naudojami jungtims sujungti. Methods used for joining interconnections.
12.3 Lituoti sujungimai - lituotojo sertifikavimas pagal | Brazed connections — certification of the brazer for
- sujungimy tipa. the type of connections.
12.4 UzZspaudziamos jungtys - metodas, uztikrinantis | Crimped connections — method to ensure proper
o tinkama jkiSimg ir tinkamg uzspaudziamag jungt;. insertion and proper crimped connection.
125 Varztiniai sujungimai - reikiamo dydzio varztai, kad | Bolted connections — adequate bolt size to ensure
- baty uztikrintas tinkamas prispaudimo slégis. proper clamping pressure.
12.6 Pravedamo laido arba pravedamo strypo | Draw lead or draw rod connections considering
o sujungimai atsizvelgiant j srovés tankj. current densities.
12.7. Kontakty varzos matavimas. Contact resistance measurement.
Vidiniy varzZtiniy tvirtinimy tipas (paprastai . . .
neleidZiama naudoti dengtos, nerddijantis plienas Type oflntemal halting hardware (plated not typlc_ally
. A o . g g allowed, stainless steel prone to thread shearing)
12.8. linkes | sriegio kirpimg) turéty bati patikrintas ; . .
.z : . . . . should be reviewed for mechanical and electrical
atsizvelgiant | mechanines ir elektrines
. performance.
charakteristikas.
13. Nuotékio srauto kontrolé Leakage Flux Control
Gamintoias turi apradvti. kaio iis kontroliuoia The manufacturer should describe how they achieve
13.1. inoj | aprasyll, kaip IS - kontro J the control of the leakage flux outside core and coils
nuotékio srautg Serdies ir apvijy iSoréje, jskaitant: . L
assembly, including:
13.2 Ekranavimo tipas  (kolektoriai,  atmetéjai), | Type of shielding (collectors, rejectors), design and
o konstrukcija ir medziagos. materials.
13.3 Srauto / nuostoliy tankis esant pilnai apkrovai ir | Flux / loss densities at full load and maximum
- didZiausioms perkrovoms. overloads.
13.4. Ekrany tvirtinimo ir jZeminimo metodai. Metho_ds used for fastening and grounding of
shielding.
14. Garso lygis Sound Level
Gamintojas ir klientas turéty tarpusavyje aiSkiai | The manufacturer and customer should have a
susitarti dél garso lygio reikalavimy. Tai yra, kokia | mutual and clear understanding for the requirements
yra garantija, kuo ji grindziama ir kaip ji bus | for the sound level. That is, what is the guarantee,
matuojama. Gamintojas turéty pateikti | what is it based on and how will it be measured. The
14.1. konstrukciniy nuostaty, kurios naudojamos siekiant | manufacturer should present a description of the

uztikrinti nustatytg garso lygj, aprasyma. Turéty
bati apzvelgtas triukSmo lygis tuscios veikos
sglygomis, jskaitant bet kokius konkre€ius
reikalavimus, kai jtampa virSija vardine, papildomai

design provisions which are used to meet the
specified sound level. The noise level under no load
conditions including any specific requirement above
1.0 p.u. voltage and full load should be reviewed. It




vertinamas pilnos vardinés apkrovos rezimas.
Paprastai laikoma, kad pagrindinis
transformatoriaus triukSmo Saltinis yra Serdis ir
apvijos, taCiau turi bati jvertinti ir kiti Saltiniai kurie
prisideda prie darbinio garso lygio:

is generally considered that the core and windings
are the primary source of transformer noise,
however other sources contribute to the operating
sound levels:

14.2. Ausinimo ventiliatoriai. Cooling fans.
14.3. Alyvos siurbliai. Oil pumps.
14.4. Nuotékio srauto kolektoriai ir atmetéjai. Leakage flux collectors and rejecters.
14.5. Apkrovos srové apvijose. Load current in the windings.
14.6. Kintamo srauto konstrukcija jtampai reguliuoti. Varying flux design for voltage regulation.
14.7. Tretinés apvijos grandinés vidiniai reaktoriai. Internal reactors in the tertiary winding circuit.
15. Bendra konstrukcija General Construction
15.1 Informacija apie visy sujungimy naudojamas | Details of gaskets for all flanged joints, life
- tarpines, medziagy leistina naudojimo trukmé. expectancy of gasket materials.
15.2. Pagalbinés priemonés. Ancillaries.
153 ISoriniai izoliaciniai atstumai fazé — fazé ir fazé — | External insulation distances between phases and
- zeme. phase to earth.
- e e . Number of Pressure Relief Devices and
Slégio mazinimo jtaisy skaiCius ir veiksmingumas, . .
o effectiveness, route discharge away from control
15.4. alyvos srauto nukreipimas apsaugant valdymo .
i R P . cabinets and areas where personnel may be
spintas ir vietas kur gali dirbti Zmonés. ;
standing normally.
15.5. Vidinés apzitros angy vietos ir apibadinimas. Location and description of manholes provided for
inspection and access.
Jvady bandymy iSvady ir ST antriniy gnybty | Ability to gain access to bushing taps and CT
15.6. déZuCiy pasiekiamumas. Prieiga prie bako | secondary terminals location of and access to tank
jZeminimo tadky. grounding points.
15.7 DangdCio konstrukcija, pavyzdZiui, nuolydis, dujy | Design of cover such as slope, gas traps,
o gaudyklés, pagalbinés jrangos iSdéstymas ir t. t. arrangement of ancillary equipment etc..
15.8. Saugos priemonés. Safety precautions.
15.9 Sutvirtinimo elementy iSdéstymas atsizvelgiant j | Arrangement of stiffeners/bracing for distortion due
" deformacijg, atsirandancig dél slégio svyravimuy. to pressure variations.
15.10. Atsparumas_ vakuumui:  bakas,  auSintuvai, Vacuum withstand, tank, coolers and conservator.
konservatorius.
15.11. Kellmo lf"pq Ir tasky kelimui domkratais jrengimo Location and details on lifting and jacking devices.
viety apzvalga.
15.12. | Alyvos i8leidimo sklendés vieta. Tank draining location.
Bako dugnas: konstrukcija ir mechaninis | Base Structure: design and mechanical strength
atsparumas bei tinkamumas numatytam pagrindui | considerations and fitness for the intended
15.13. | . S o 2 . . - :
ir transportavimui (pvz., kélimui, gabenimui ir | foundation and transportation (e.g. lifting, hauling
slydimui). and skidding).
Sklepdzu; Irengimo vietos. Skle.ndes. d vgszynal, Provision and location of required valves. Valves and
jskaitant naudojamag metalg, vietg ir sujungimus. | . - . ; : o
. o e o Lo piping, including metal used, location and joints
15.14. | Turéty biti identifikuota prieiga alyvos meginiams A for oil lina duri ¢ .
imti eksploatuojant transformatoriy, visy pagalbiniy ccess for oil sampling during transiormer operation
. AL ’ should be identified, location of all ancillaries.
jrenginiy vietos.
v . . Location and dimensions of manholes provided for
15.15. | ApZilros ir prieigos angy vietos ir matmenys. . .
inspection and access.
Jvady bandymy iSvady ir ST antriniy gnybty | Ability to gain access to bushing taps and CT
15.16. | dézuciy pasiekiamumas. Prieiga prie bako | secondary terminals location of and access to tank

jZeminimo tasky.

grounding points.




15.17. | Kopédiy jrengimas. Ladder placement.
15.18. | Stacionarioji arba kilnojamoji saugos jranga. Fixed or movable safety equipment.
Svorio centro zyméjimas ant transformatoriaus, | Permanent centre of gravity marks on the
15.19. | gabenimui ir iSlyginimui ant pagrindo visiSkai | transformer for shipping and fully assembled for
surinktam. alignment on foundation and lifting.
15.20. | JZeminimo gnybtai, jrengimo vietos ir matmenys. Earthing lugs, location and dimensions.
15.21 Kélimo ir traukimo kilpy, domkraty atramy | Markings on the lugs and places for jacking, lifting
7 | Zyméjimas. and hauling.
16. ISoriné ausinimo jranga External Cooling Equipment
16.1. Ausintuvy, plok&c¢iy ar vamzdeliy tipas. Type of coolers, plates or tubes.
16.2. Sasajy tinkamumas; flansai. Fit of interfaces; flanges.
16.3. Slégio nuotékio iSankstinio bandymo duomenys. Pressure leakage pre-test details.
16.4. Vidaus valymo detalés. Internal cleaning details.
16.5 Siurbliai, guoliai, srauto krypties zymés ir srauto | Pumps, bearings, flow direction markings and flow
T indikatorius. indicator.
16.6. Ventiliatoriai, guoliai. Fans, bearings.
16.7. Prieiga aptarnavimui. Maintenance access.
16.8. Aplinkos apsauga. Ambient protection.
16.9. Pagalbiniy jrenginiy apsaugos klasé (IP kodas). Ingress Protection (IP degree) of ancillaries.
16.10. | Klimato sglygos. Climatic conditions.
17. Konservatoriai / alyvos apsaugos sistema Conservators / Preservation Systems
17.1. Sasajy tinkamumas; flan3ai. Fit of interfaces; flanges.
17.2 Tario pokytis dél temperatiros svyravimy (jskaitant | Volume considerations function of temperature
o ekstremalias klimato sglygas). variations (including extreme climatic conditions).
17.3. ISsami informacija apie oro kamerg (pléveling Details of air cell.
apsauga).
17.4. Atsparumas slégiui / vakuumui. Pressure / vacuum capabilities.
_Gummlqu maiso cﬁzamas, med_z|aga, tV|rt|n|rT_1as, Rubber bag design, material, fastening, durability
17.5. ilgaamziSkumas ir eksploatavimo temperattros
- and temperature range.
diapazonas.
176 Drégmés kontrolés prietaisai, silikagelio filtras, | Moisture controlling devices, silica gel filter, moisture
T drégmés sugérikliai, Saldikliai-dZiovintuvai. absorbers, freezer-dryers.
17.7. OLTC alyvos sistema, jskaitant apsaugas. OLTC oil system, including protection.
18. Dujy surinkimo sistemos konstrukcija Gas Collection System Design
Dangglo kons'trukcu_os perziura S|ek|ar.1t uzfukr_lnt|, Review of the cover design to ensure that all gas is
18.1. kad visos dujos baty nukreipiamos | surinkimo | . . : .
N 4 directed to a collection point (or points).
taska (arba taskus).
Su dujomis nesusijusios vamzdZiy jungtys turi bati | Ensure non-gas pipe connections project below the
18.2. Zemiau dang€io ir netrukdyti ant dangc&io | cover and out of the way for personnel work on the

dirbanciam personalui.

cover.




Turi bdti uztikrinta, kad prie visy ertmiy baty

Ensure all pockets are piped or blocked, e.g. by

18.3. pl:uungtl dujy surinkimo va.m.zd2|a| arba jos bity deflectors.
uzblokuotos, pvz., deflektoriais.
18.4 DangcCio atramos arba sutvirtinimai turi atskiras | Cover supports or bracing has separate holes or
o skyles arba plySius, iSvengiant dujy kaupimosi. slots to avoid trapping gas.
185 Nuolydziai nuo jvady boksteliy iki Buchholzo relés | Slopes from the turrets to the Buchholz and to the
o ir iki konservatoriaus yra tinkami. conservator are adequate.
19. PavirSiaus paruosimas ir dazymas Surface Preparation and Painting
Gamintojas turéty iSsamiai aprasyti Siuos bako, | The manufacturer should detail the following data
19.1. radiatoriy, konservatoriy ir kt. padengimo | and processes for Tanks, Radiators, Conservator,
duomenis ir procesus: etc.:
19.2. Smeéliavimui naudojama medziaga. Blast material.
193 Dazy sistema (jskaitant sausos plévelés storio | Paint system (including dry film thickness
- leistinus nuokrypius). tolerances).
19.4. Sausos plévelés storio matuokliy kalibravimas. Calibration of dry film thickness gauges.
19.5. Sukibimo bandymas. Adhesion testing.
IS_O”mq v_arth Ir (arbg) vgrzllq povv_er_zllq dyd'S.’ kad_ Size of external bolt/nut washers, to control (reduce)
19.6. bdty galima kontroliuoti (sumazinti) spaudimg | e
< . pressure on paint film.
dazy plévele.
Tinkamos antikorozinés pavirSiaus apsaugos | Ensure the correct corrosion surface protection
19.7. sistemos (pvz., vienos i ISO 12944 sistemy) | system has been applied (e.g. one of the ISO 12944
naudojimo uztikrinimas. systems).
20. Jvadai Bushings
20.1. Gamintojas. Manufacturer.
20.2. Jvady gamintojo atlikti bandymai. Tests performed by the bushing manufacturer.
20.3 Jvado tipas ir bendra konstrukcija (pvz. alyva arba | Type and general construction of the bushing (e.g.
o guma impregnuoti jvadai). oil impregnated or resin impregnated types).
20.4. Apatiniy gpybtq gaubty naudojimas arba izoliacijos Use of lower terminal shields or insulation assembly.
konstrukcija.
20.5. Jvady ir apatiniy gnybty gaubty suderinamumas. Sensitivity of matching the shields and bushings.
20.6. ] alyva panardinto jvado galo izoliacijos struktira. | Dielectric design of the oil-end insulation structure.
20.7. ”S.'.Jon.el."{ me_dmaga (porcelianas / silikonas) ir Shed materials (porcelain / silicon) and shed profile.
L,Sijonéliy“ profilis.
20.8. .Dr'egr)os. Ir Sausos aplinkos srovés nuotékio kelias Wet and dry creep and flashover dimensions.
ir tiesioginio iSlydZio atstumas.
21. Jmontuoti srovés transformatoriai Internal Current Transformers
21.1. Gamintojas. Manufacturer.
21.2. Transformacijos koeficientas ai tikslumo klasé. Ratio and accuracy.
21.3. Perkrovos charakteristikos. Overload characteristics.
22. AtSaku perjungikliai Tap Changers
22.1. Gamintojas Manufacturer.
22.2. Bandymy protokolai. Test report.
22.3. Tipas, vardiniai dydziai ir reguliavimo diapazonas. | Type, ratings and tapping range.




22.4. Perkrovos galimybés. Overload capabilities.
22.5. Dielektrinés charakteristikos ir apsauga. Dielectric capabilities and protection.
22.6. Atsparumas pereinamiesiems procesams. Transient withstand capability.
22.7. Galios koeficientas. Power factor.
22.8. Reikalavimai priezidrai, jskaitant kélima ir keitima. ?g;'lgt:eiggnce requirements, - including lifting - and
Specialds reikalavimai (pvz. vakuuminiy kamery . . .
o - . S Any special requirements, e.g. vacuum switches, or
22.9. priezidra, nukreipiamojo  jungiklio alyvos | . . P
' : diverter switch oil filtration.
filtravimas).
23. Vidiniai vir§jtampiy ribotuvai Internal Surge Arresters
Qammtqas turetg _pate|kt|_bet _koqu V'd.uJe pruungtq The manufacturer should provide descriptions for
ribotuvy, netiesiniy rezistoriy ar kity jtampos - ;
. X . . _. | any internally connected arresters or non-linear
valdymo priemoniy apraSymus. Turéty bati .
. o ) . . . .| resistors or other means of voltage control. The
23.1. pateiktas pagrindimas dél tokio jrenginio | . . )
- . TR, ; justification, location and mounting arrangement
naudojimo, montavimo vieta ir iSdéstymas, taip pat ; : )
o d | should be reviewed, including symbols on the
elemento zymejimas transformatoriaus vardiniy
2 transformer nameplate.
duomeny lentelgje.
24, Valdymo spinta ir iSoriniai kabeliai Control Cabinet and External Cabling
Turi bdti jsitikinta, kad spintos(-y) dydis yra | Ensure the cabinet size is adequate and can
24.1. tinkamas ir joje galima sutalpinti pirkéjo kabelius ir | accommodate the purchasers cables and
papildomus jrenginius. connections.
24.2. Ausn_w_no vald|kl_|_a| ir pavojaus signalo bei Cooling controls and alarm and trip functions.
suveikimo funkcijos.
24.3. Elektros instaliacijos standartai yra teisingi. Wiring standards are correct.
24.4, Gnybty bloky (rinkliy) tipas. Terminal block type.
24.5. Antriniy grandiniy kintamos srovés sistema. Auxiliary AC voltage system.
24.6. Antriniy grandiniy nuolatinés srovés sistema. Auxiliary DC voltage system.
24.7. Sildymo ir ventiliacijos pakankamumas. Adequate heating and ventilation is provided.
T_ransfgrmat_orlaus pagalbiniy lrenginiy kabella_lvyra} Cables from transformer accessories are suitable for
24.8. tinkami  klimato sglygoms ir mechaniskai . :
. the climate and protected mechanically.
apsaugoti.
Transformatoriaus blokavimas nuo pakartotinio . . .
R o . . . | Blocking of transformer against reenergising after a
24.9. jjungimo po atsijungimo ir deblokavimo funkcija | .. ; J9 .
- trip and deblocking function in the control cubicle.
valdymo spintoje.
25. Reikalavimai gabenimui Design for shipment
5.1 Nustatomi transportavimo, montavimo ir surinkimo | Identify any peculiarities of transport, handling,
- ypatumai. installation, and assembly.
259 Atsp_ar_umas transportavimo poveikiams Impact “resistance”.
(smugiams).
o5 3 Trijy aSiy smagiy / pagreiCiy atsparumo lygiy | Review manufacturers design withstand levels for
o gamintojo ataskaitos perZiira. each of 3 axis of impacts / accelerations.
25 4 Bako tvirtinimo prie transporto priemoniy jranga / | Facilities for securing the tank to the transport
o priemonés. vehicle(s)/means.
o5 5 Priemonés, skirtos izoliacijos kokybei iSsaugoti | Facilities for preserving the insulation quality during
- gabenimo (ir galimo sandéliavimo) metu. shipment (and possible storage).
Transformatoriaus baklés stebéjimas | Monitoring the transformer condition during
25.6. transportavimo metu. Poveikio registratoriy | transport. Impact recorders (mechanical vs.

(mechaniniai ir elektroniniai) charakteristikos

electronic), characteristics (range and frequency




(diapazonas ir dazninis atsakas), montavimo vieta
ir montavimo priemonés, kalibravimas, rySiai,
gaunamy jrasy skaitymas ir interpretavimas, jrasy
iSsaugojimas.

response), mounting location and means of
mounting, calibration, communications, reading and
interpretation of receiving records, preservation of
records.

25.7. Serdies blokavimas / atrémimas. Core blocking / support.
25.8. Serdies ir apvijy konstrukcija. Core and coil design.
25.9. Tvars¢iy ir laidy sutvirtinimas. Support of cleats and leads.
25.10. | AtSaky perjungiklio tvirtinimas. Support of tap-changer.
25.11. | Jvady laidy tvirtinimas transportavimui. Support of bushing leads during transport.
25.12. | Aktyvios dalies blokavimas ir tvirtinimas prie bako. | Support and blocking of active parts to tank.
26. Pristatymas j objektg Site handling
26.1. ISkrovimo jranga. Unloading facilities.
ISkrovimo btdai (kranas, domkratas ir bégiai . . L
26.2. | (Sliauzikliai), domkratas ir stamimas ant ratuky ir | Methods of unloading (crane, jack and slide, jack and
t1). roll, etc.).
26.3. Specialls iSkrovimo reikalavimai arba nurodymai. | Special unloading requirements or instructions.
26.4. S;&;gﬁ/;ma' laikinam - saugojimui irsaugojimo Temporary storage conditions and requirements.
Priémimo bandymai, bandymy priémimo kriterijai ir | Acceptance tests, test acceptance criteria and
26.5. bandymuy, kuriais siekiama nustatyti | interpretation of test results for tests intended to
transportavimo pazeidimus, rezultaty aiSkinimas. discover transport damage.
26.6. Alyvos gabenimo metodas ir sglygos. Method and conditions of oil shipment.
26.7. Alyvos bandymai ir priémimo kriterijai. Receiving tests and acceptance criteria for oil.
27. Transformatoriaus priémimo kriterijai Acceptance criteria for receiving transformer
. . _ . . .. | The acceptance criteria when receiving the
Priimant transformatoriy, galbiGt net prieS jj oo
.v . . Lo AN - | transformer, maybe even before it is unloaded,
27.1. iSkraunant, turéty bati perziareéti ir gali bati sudaryti . . L
v . S should be reviewed and may constitute (list is not
(sara8as néra baigtinis): .
complete):
Smagiy registratorius (interpretacija ir absoliutaus | Impact recorder (interpretation and absolute
27.2. dydZio, skaiCiaus ir galimo daznio kreivés: Greiio | magnitude, number and eventual frequency curves:
gokyéiai, energija). Velocity changes, energy).
27.3. Serd|e§ . IZ.0|IaCIjO.S : vertés  (palyginimas  su Core Megger value (comparison to factory test).
gamyklinémis vertémis)
Transportavimo dujy rasos taskas (palyginimas su I : .
27.4. gamykliniy bandymu praéjus 24 val. po uzpildymo gzlﬁpmg gf?s ?ﬁwpo'mh(cﬁ.mp.a”son to factory test
dujomis). ours after filling with shipping gas).
27.5. FRA bandymas (elektroninis palyginimas su FRA test (electronic comparison of factory test).

gamykliniu bandymu).




