Texnuueckue Tpe0OBAHMS K 3aKyIKe 0JJHOT0 CTAHKA € IBYMS Pa3MaThIBAKIIMMHU
yCTpOﬁCTBaMH AJIIOMUHUEBBIX UWJIHN MEJAHBIX JICHTHI AJII HAMOTKH 00MOTOK HH3KOI'0
Hanpsikenus. / Technical requirements to a machine with two devices de-coiling
aluminium or copper tapes for coiling low voltage (LV) windings.

Texuuueckue TpeGOBaHI/IH

Technical requirements

1. Haznauenue

1. Designation

HamoTouHBIIl cTaHOK TmpeaHa3HAYCH [UIS HAMOTKHU
JICHTONH KpPYIJIBIX W OBaJbHBIX OOMOTOK HH3KOTO
HAMpPSDKEHUST U1l TPaHC(OPMATOPOB MOIHOCTBIO OT
1600 xBA ¢ timom cBapku oTBoJoB - T1G.

The coiling machine is designated to coil round and oval
low voltage windings for transformers of 1600 kVA
power with TIG taps welding type.

1.2. HamoTouHBIIi CTaHOK i1 OOMOTOK HH3KOIO
HaNpsDKEHUS TOJDKEH 00eCIIeYnBaTh:

1.2. The coiling machine for LV windings shall provide:

1.2.1. HamMOTKy KpYTJIBIX W OBaJbHBIX OOMOTOK CO
CIICTYIOLIVMH XapaKTEPUCTUKAMHU:

1.2.1. Coiling of round and oval windings with the
following parameters:

1.2.1.1. Tun HamMaTBEIBaEMBIX OOMOTOK - CJIOEBEIE;

1.2.1.1. Type of coiled windings - crossover;

1.2.1.2. HamoTKa JO/KHA OCYLIECTBIIATHCS - JIEHTOW C
OJHOI'O UJIn [[ByX pa3MaTI>IBaIOHII/IX yCTpOﬁCTB;

1.2.1.2. The coiling should be effected with a tape from
one or two de-coiling devices;

1.2.1.3. Pa3meps! JIEHTHI:

1.2.1.3. Tape dimensions:

e  MakcuUMaJbHas IIMPHHA JIEHTHI, He MeHee 1400

e maximal tape width at least 1400 mm;

MM,

e TommuuHa omHo# neHtel Al, min/max 0,5/2,0 e thickness of one Al tape, min/max 0.5/2.0 mm;
MM,

e ceuenue omHol neHthl Al, min/max 160/2800 e cross-section of one Al tape, min/max
MM 160/2800 mm?;

e TommUMHA JABOMHON neHTel Al , max 2,0+2,0
MM;

e thickness of Al double tape, max 2.0+2.0 mm;

e  cecueHHue ABOKMHOM JeHTB A1, max 4500 MMZ;

e cross-section of Al double tape, max 4500
mm?;

e TommmHa oxHoil mentsl Cu, min/max 0,5/1,6

o thickness of one Cu tape, min/max 0.5/1.6 mm;

MM;
e ceuenue oxHoi jentel Cu, min/max 130/2200 e cross-section of one Cu tape, min/max
MM’ 130/2200 mm?;

e ToimMHA ABOMHON nentel Cu, max 1,5 + 1,5
MM;

e double tape thickness C, max 1.5 + 1.5 mm;

e  ceueHMe aBoiHOM eHTHl CU, max 3500 mMm;

e  cross-section of double Cu tape, max 3500 mm;

1.2.1.4. OceBoii pazmep 0OMOTKH Oe3 BeIBoaa, max 1460
MM;

Winding axial size without output, max 1460

1.2.1.5. Inuna BeIBoJa crpaBa, Max 400 mm;

1.2.1.5. Output length at the right, max 400 mm;

1.2.1.6. IlnameTp HaMaThIBa€MOW KPYTIIOH OOMOTKH:

1.2.1.6. Diameter of the coiled round winding:

e  BHyTpeHHui auamerp, min/max 200/400 mm;

e inner diameter, min/max 200/400 mm;

e HapyXHbII nuameTp, min/max 250/600 mwm;

e outer diameter, min/max 250/600 mm;

®  Hapy)XHbII 1HaMeTp ¢ BbIBOJIOM, MaxX 8§00 mm;

e outer diameter with output, max 800 mm;

1.2.1.7. Pa3mepsl HaMaTRIBAEMOH OBATEHOW OOMOTKH:

1.2.1.7. Dimensions of the coiled oval winding:

e  BHYTPEHHHI pasmep o GobIIoit ocn Min/max e internal dimension along the major axis
200/400 mmM; min/max 200/400 mm;

e BHYTPEHHHH pa3Mep MO Maiod ocu Mmin/max e internal dimension along the minor axis
150/250 mmM; min/max 150/250 mm;

e  HapyXHBIH pa3Mep 1O GObIION ock Min/max e outer dimension along the major axis min/max
300/600 mm; 300/600 mm;

e  HapYXHBIH pasMep 1O Majoil ocd Min/max e outer dimension along the minor axis min/max
250/350 MmM; 250/350 mm;

1.2.1.8. MakcumasbHas macca ooMotku, He Menee 500 | 1.2.1.8. Maximal winding weight, at least 500 kg;

KT;

1.2.1.9. Pa3Mepbl MEKCIOEBOM U30JISAIIUH:

1.2.1.9. Dimensions of interlayer insulation:

e mumpuHa, max 1460 mm;

e width, max 1460 mm;

e rtommuuHa, min/max 0,1/0,25 mwm;

e thickness, min/max 0.1/0.25 mm

1.2.1.10. Pa3mepbl OOpTOBOI H30JIALUH HA OJHOM
PYJIOHYHUKE:

1.2.1.10. Board insulation dimensions on one roll:

L4 muUprHa JICHTBI JJid 60pTOBOI7[ n30J10uu,

min/max 10/30mw;

e width of tape for board insulation, min/max
10/30mm;;




® TONIIMHA JICHTBHl JiT OOPTOBOW H3OJISAIUH,
min/max 0,2/1,0 mm;

e thickness of the tape for board insulation,
min/max 0.2/1.0 mm;

1.2.1.11. OtBoas! ceuenneM, max 200 x 12 mMm.

1.2.1.11. Outputs with cross-section, max 200 x 12 mm.

1.3. Texuuyeckne TpeOGOBAHUSA K CTAHKY

1.3. Technical requirements for the machine

1.3.1. MakcuManbHOE HATSKEHUE KaXKIOW JIEHTEHI, HE
menee 20000 H;

1.3.1. Maximum tension of each tape, at least 20000 N;

1.3.2. MakcuManbHas CKOpOCTh HaMOTKH, He MeHee 20
00/MHUH;

1.3.2. Maximal coiling speed, not less than 20 rpm;

1.3.3. IToTpebisieMoe aBJICHUE CKATOTO BO3ayXxa, 5,5-6
0ap;

1.3.3. Consumed compressed air pressure: 5.5-6 bar;

1.3.4. JlomkHO OBITh 00ECHEYEHO 3JIEKTPUYECKOE
MOAKIIIOUYEHHE K JJIEKTPUYECKON CETH CO CIEAYIOLIMMHU
napaMeTpamH:

1.3.4. Electrical connection to the electrical network
with the following parameters shall be provided:

e pabouee Hanpspxerne 380B+10%);

e  operating voltage 380V £ 10%;

e yacrtora 50I'.

o frequency 50Hz.

1.3.5. YciioBus SKCIUTyaTaIin:

1.3.5. Operating conditions:

e TeMHepaTypHBIHA pexum +5.. ,+35°C.

e thermal regime +5.., +35°C.

®  BJIAXXHOCTH 10 75%.

e  humidity up to 75%.

e peXHM  paboTel  3-X  CMCHHBIA
MSATHIHEBHOH pabodelt Henene.

npu

e operating mode:
working week.

3-shift with a five-day

1.4. CTtaHOK IOJDKEH OBITH OCHAILEH:

1.4. The machine shall be equipped with:

1.4.1. YcrpolicTBOM A OyroBOW CBapKU OTBOJOB C
JeHTol (JieHtamu) B cpejie 3amutHbiX ra3os (T1G);

1.4.1. Device for arc welding of taps with tape(-s) in
shielding gases (TIG);

Vien CBAPKH JOJDKCH 00ecreYnBaTh:

The welding unit shall provide:

L4 BBIIBWJKCHHUC B 30HY I[PHUBApPKHU OTBOAOB IIO
KOMaHAC oneparopa,

e taps extension to the welding zone at the
operator's command;

® [pUBAPKY OTBOJOB K JICHTE MApaJUICIbHO OCH
OOMOTKH K JIEHTE Ha JH000# cTaaud HaMOTKH
00OMOTKH;

o taps welding to the tape parallel to the winding
axis at any stage of the winding coiling;

e CBapKy [IBYX JEHT MEXIy coboil B ciyuae
BO3HHUKHOBCHHUS HEOOXOMUMOCTH IPOIOJIKATH
HAMOTKYy OOMOTKHM HOBBIM, YCTaHOBJICHHBIM
B3aMeH 3aKOHYMBIIET0Cs PYJIOHA;

e welding two tapes together if need to continue
coiling the winding with a new roll installed
instead of the finished one;

e CBApKy CJEIYIOINX BAPHAHTOB COEIMHEHUM
metamios: Cu-Cu; AI1-Al;

e welding of the following types of metal joints:
Cu-Cu; A1-AT1;

e MpHUBAapKy JIEHTHl K IJIOCKOCTH M K pedpy
IIMHHOTO OTBOJA;

e the tape welding to the plane and to the edge of
the bus output;

®  OXJIWKACHHE
MHCTPYMEHTA,;

CBApOYHOTI'O CTOJa n

e cooling of the welding table and tools;

L4 MOBOPOT BAOJIb OCH BBIABMIXCHUSA HaA YIroJ HE

e rotation along the extension axis for an angle of

MeHee 45° g  IPrOHOMHUYHON TNPUBAPKH at least 45° for ergonomic welding of the final
OKOHYATEJILHOTO OTBOJ[A, HCKIIOYasi THOKY tap, excluding manual bending of the foil.
(oY Bpy4HYIO.

B cocras YCTaHOBKH CBAPKH JOJDKHBI BXOAUTD!:

The welding unit should include:

L4 I/IHBCpTOpHHﬁ HWCTOYHHUK ITMTaHUA CBapO‘IHOﬁ
AyTH,

e inverter power source for the welding arc,

L4 BOJOOXJIaXXKaacMas ropeiika,

e awater-cooled torch,

® [IEPEHOCHOM MyJbT YIPABJICHUA PpPEXKUMAMU
CBapKy,

e aportable control panel for welding modes,

e OIOK OXJaXIEHHUS >KUIKOCTH, 3aIlpaBJICHHBIN
OXJTAKAAIOIIEH YKUIKOCTBIO,

e aliquid cooling unit filled with coolant,

e PeLyKTOp-pPacxoJoMep UIsl 3aLIMTHOTO rasa.

e areducer-flow meter for shielding gas.

1.4.2. JIByMsl pa3MOTYHUKaMH JICHTHI,

1.4.2. Two tape de-coilers;

Kaxapril pa3MOTYHK JEHTHI JOJDKEH 00eCIeunBaTh:

Each tape de-coiler should provide:

®  YCTaHOBKY pYyJOHa JIEHTBI C BHYTPEHHUM
muamerpom  400..500 MM,  HapyXHBIM
nuameTpoM Max 1000 MM 1 Maccoit 10 3 TOHH;

e installation of a tape roll with inner diameter of
400...500 mm, outer diameter of max 1000 mm
and weight of up to 3 tons;

o ABTOMATUYCCKOC HATAKCHHUC W BbBIPABHUBAHUEC
JICHTBI TP HAMOTKE;

e automated tension and alignment of the tape
during coiling;

e  paclIUpeHHe €ro CErMEeHTOB M YCTaHOBKU
pYJIOHa C JIEHTOH;

e expansion of its segments for installation of a
roll with tape;




HaTsAXKCHUE JICHTBI, U3BMEPAEMOC JaTYNKAMM, I10
KOTOPbBIM  TOJYYCHHBIC 3HAUYCHUSA  JOJIKHBI
obecrneurBaTh IIOCTOSHHOE HATSIKEHHME JICHTHI
BHC 3aBUCHUMOCTHU OT (1)0pMI)I 06MOTKI/I;

tape tension measuring by sensors and provide
the tension constantly, regardless of the
winding shape;

e  MpenoTBpaNiaTh CaMOIIPOU3BOJILHOE e prevent spontaneous uncoiling of the tape from
CMAaTHIBaHHE JICHTHI C PYJIOHA; the roll;
e 0ecCTymeHUYaTyrd  PEryJupoBKY  CKOPOCTH o stepless adjustment of the tape feed speed;

nmoJjavyu JICHTHI,

L4 KOHTPOJIb Kpas JICHTBI B IPOIECCEC HAMOTKH;

e tape edge control during the coiling process;

1.4.3. VYcrpoiicTBaMu yJajneHus 3allUTHON Oymaru c
JICHTBHI,

1.4.3. Devices for removing protective paper from the
tape;

1.4.4.  YcrpoiictBamu
3ayCEHIIEB 110 KpasiM JICHTHI;

ynaneHuss  (3aBaJBIIOBKH)

1.4.4. Devices for removing (rolling) burrs along the
edges of the tape;

1.4.5. YcrpolicTBaMH OYHMCTKH JICHT OT ITBLTH.

1.4.5. Devices for cleaning tapes from dust.

1.4.6. [IByms pa3MOTYHKAMH MEXKCIOEBON U3OIISIHH

1.4.6. Two interlayer insulation de-coilers

PazmoTunku MEKCIIOCBOH

o0ecIeunBaTh:

N30 JOJIKHBI

The interlayer insulation de-coilers should provide:

e  BO3MOXXHOCTH YCTAaHOBKHU PYJIOHOB M3OJISILIAH C
BHYTpeHHUM auameTpoM 70.. .76 MM u

Hapy>KHBIM auameTpoM a0 400mwm;

the possibility of installing insulation rolls with
inner diameter of 70..76 mm and outer
diameter of up to 400 mm;

HEOOXOAUMOE  HATSHKEHHUE
MPOIECCEe HAMOTKH;

N30JIAIUH B

required insulation tension during the coiling
process;

1.4.7. YcTpolCTBOM OOpE3KH H3OJALMU [0 IIHUPUHE U
cO0p OYMaXKHBIX OTXO/IOB;

1.4.7. Device for insulation width cutting and collection
of paper waste;

®  YCTPOWCTBO OOpE3KH M3OJSILUHM JOJKHO OBITh
OCHAIIIEHO JTUCKOBBIMHU HOXaMU;

should be

e the insulation cutting device

equipped with circular knives;

1.4.8. Pa3MoTunKH GOPTOBON M3OJISAIMH:

1.4.8. Board insulation de-coilers:

®  Pa3MOTYMKU OOPTOBOI M3OJISIMHU TOJDKEH OBITH
Ha 4eThIpE PYJIOHYMKA M30JLUU C KaXJI0H U3

CTOPOH:

board insulation de-coilers should be for four
rolls of insulation on each side:

BHELIHUH JuMaMeTp pYJIOHYMKAa OOpTOBOIL

outer diameter of a board insulation roll wound

W30ILIIIUM  HAMOTaHHOTO Ha BTYJKY, IIax on a plug, max. 300 mm;
300MMm;

e  DYJOHYHK HAMOTAH Ha BTYJIKY AHAMETpoOM 76 e the roll to be wound on the plug with diameter
MM; of 76 mm;

e  JIOJDKEH obecrieunBaTh HeoOXoauMoe o shall provide required tension and direction of
HATSOKEHHE WM HANpaBJICHHE JICHT B TMPOIECCe the tapes during the coiling process.
HAMOTKH.

1.4.9. YcTpoilcTBOM HAMOTKY;

1.4.9. Coiling device;

YCTpoﬁCTBO HaMOTKH JOJDKHO obecneurBaTh:

The coiling device should provide:

. 00OMOTOK 0€3

IUDIOTHYIO HAMOTKY BHTKOB
MOBPEXACHUS U30JISALNY;

e tight coiling of winding turns without damaging

the insulation;

TJIaBHOC PETYJIMPOBAHNUE CKOPOCTH HAMOTKH,

smooth regulation of coiling speed;

HaMOTKY KPYTJIbIX, OBaJIbHBIX, ITPAMOYTOJIBHBIX
00MOTOK;

coiling of round, oval, rectangular windings;

MIOCTOSTHHOE HaTsDKEHHE JICHTHI BHE
3aBHCUMOCTH OT (opMbI OOMOTKH (KpyTdias,
OBaJTbHASI, IPSIMOYTOJIbHAS);

constant tape tension, regardless of the winding
shape (round, oval, rectangular);

BO BpeMs HAMOTKH JINHEHHas1 CKOPOCTh (HOIIBIH

during coiling the linear speed of the foil

JOJDKHA  COXPaHATHCSA  IOCTOSIHHOM,  BHE should remain constant, regardless of the shape
3aBUCHUMOCTH OT (opmbl OOMOTKHM (KpyTias, of the winding (round, oval);
OBaJIbHAs);

MPUWXUM JICHTBI K 00MOTKE B KOHIIC HaAaMOTKH
JJIA TIPEJOTBpAIlICHU S pa3MOTKH.

clamping the tape to the winding at the end of
coiling to prevent uncoiling.

1.4.10. Pa3gBmwxHONH OOMOTOYHOI ONpaBKOW ISt
KPYTJIBIX OOMOTOK;

1.4.10. Sliding coiling mandrel for round windings;

PasnBwkHas oOmorTouHast ompaBka Juisi  Kpyrisix | Extendable coiling mandrel for round windings shall
00MOTOK JI0JDKHA 00eCIeYnBaTh: ensure:
HAMOTKY OOMOTOK ¢ BHyTpeHHHM auamerpamu, | coiling of windings with inner diameters specified in

ykazaHHbIMHU B 1. 1.2.1.6.;

clause 1.2.1.6.;

OBICTPYIO MIEpPEHANIAIKY 10 TpeOyeMOoro JuaMerpa.

fast changeover to the required diameter.
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1.4.11. Pa3nBmwkHOIT 00MOTOYHOMH
OBaJIbHLIX 0OMOTOK;

ONpPAaBKOW s

1.4.11. Sliding coiling mandrel for oval windings;

PaS,HBI/I)KHaH 00MOTOYHAS OlpaBKa JJi1 OBaJIbHBIX
00MOTOK JOJDKHa 00eceYnBaTh:

Extendable winding mandrel for oval windings must
provide:

e HaMOTKy OOMOTOK C OPHEHTUPOBOYHBIMH
pa3mepamy, yka3aHHeIMH B 1. 1.2.1.7;

e coiling of windings with
dimensions specified incl. 1.2.1.7.;

approximate

e OBICTPYIHO TeEpeHamaaky A0  Tpebyemoro
pa3mepa;

o fast readjustment to the required size;

*  Jlpumeuanue -  yTOYHEHHE  pasMEpoOB H
KOHCTPYKTHUBHBIE OCOOEHHOCTH OIPABOK JIOJDKHBI OBITh
COTJIACOBAaHBI C 3aKa34MKOM HE IO37HEe, 4eM 3a 3
MecsIa 0 MOCTaBKH 000PYIOBAHUSL.

* Note - the dimensions amendments and the mandrels
design features should be agreed with the Customer at
the latest 3 months before the delivery of the equipment.

1.4.12. OTkugHOMM 3a1HENR 0a0KOM

1.4.12. Folding tailstock

1.4.13. TToxpeMHOM TENEXKOM IJIST CHATHS OOMOTOK CO
CTaHKa M YJAJCHUsI N3 30HBI HAMOTKH.

1.4.13. Lifting trolley for removing windings from the
machine and removal from the coiling area.

1.4.14. TloBOpOTHOW aHENBIO YIPABICHUS.

1.4.14. Rotary control panel.

1.4.15. YerpoiictBoM monadn GOIBTH OT Pa3MOTUHKA.

1.4.15. Foil feeder from the de-coiler.

1.4..16. YcTpoiicTBOM aBTOMaTHYECKON 00pe3KH (HOIbIu
B KOHIIC HAMOTKH;

1.4.16. Automated foil cutter at the coiling end;

2. TpeGoBaHusi K NIPOrpaMMHOMY 00eclie4eHHI0.

2. Software requirements.

2.1. Hammume pycckosi3piaHOrO Monb30Barensckoro | 2.1. Availability of the Russian language user interface
unrepdeiica MPOrPaMMHOTO obecnieuenus | within the equipment software.

000pyIOBaHUsl.

3. TpeGoBaHus Mo 6€30MACHOCTH. 3. Safety requirements.

3.1. ObopymoBanue  nomkHO  coorBerctBoBath | 3.1. The equipment should comply with the safety

TpeOoBaHUsM 0€30MaCHOCTH, YCTaHOBJICHHBIM B Pb win
PO.

requirements set in the Republic of Belarus or in the
Russian Federation.




