Texunueckue TpCﬁOBaHHH K HAMOTOYHOMY CTAHKY JIJIsI HAMOTKH 00MOTOK
BBICOKOI'0 HANIPHKEHUSA PaCIpPEeaCIUTEC/IbLHbIX TpaHC(l)OpMaTOpOB /
Technical requirements to the machine for coiling of distribution transformer
high voltage windings

Texumueckue TpeOOBaHUS

Technical requirements

1. HaMOTOuYHBIIl CTaHOK HpeAHa3HAYeH s HAMOTKHU
00OMOTOK BBICOKOTO HAIPSDKEHUS PaCIIPEIeITUTEIbHBIX
Tpanchopmaropos morrHocThI0 1000-3150 kBA.

1. The coiling machine is designated for coiling of
high voltage windings for 1000-3150 kV-A
distribution transformers.

2. HaMOTOuYHBI CTaHOK Ui HAMOTKH OOMOTOK
BBICOKOT'O HATIPSHKCHUS pacnpeneTuTeIbHBIX
TpanchopmaropoB MourHOCTEI0 1000-3150 kBA nomxen
00eCreYrBaTh BBITIOJIHCHUE CIICAYIOIUX TEXHUYCCKHUX
TpeOOBaHUIA:

2. The coiling machine for coiling of high voltage
windings for 1000-3150 kV-A distribution transformers
shall implement the following technical requirements:

2.1. HaMOTKy KpYIJIBIX M OBaJIbHBIX OOMOTOK BBICOKOTO
HanpspkeHust (BH) Ha 0OMOTKY HHM3KOTO HampsyKEHUS
(HH).

2.1. Coiling of round and oval high voltage (HV)
windings onto low voltage (LV) winding.

2.2. [TapameTpbl H3rOTaBIMBAEMBIX OOMOTOK:

2.2. Parameters of the windings manufactured:

2.2.1. MakcUMaIIbHBIN HApyXHBIA AHaMETp OOMOTKH HE
MeHee 800MM;

2.2.1. the maximal outer diameter of the winding is
not less than 800 mm;

2.2.2. makcumanbHag macca ooMorku HH-BH ne menee
800 kr;

2.2.2. maximum weight of the HH-HV winding to
be at least 800 Kkg;

2.2.3. MakcuMaJIbHas UIMHA OOMOTKH O€3 BBIBOJOB HE
MeHee 1500MM, (KecTKkue BBIBOABI OT TOPIA OOMOTKH
JnmuHOM 1o 350MM Kak C JIeBOM, Tak M C IIpaBoi
CTOPOHBI).

2.2.3. the maximal length of the winding without
leads is not less than 1500 mm (rigid leads of up to
350 mm length both from the left and from the
right side).

2.3. HamMOoTKy OOMOTKH B OAWH W J1Ba OIJHOBPEMECHHO
HaMaThIBa€MBIX  MPOBOJA,  MPAMOYTOJBHOTO MU
KpPyIJIoro ceyeHuss ¢ OyMakHOM WM  dMaleBOi
HU30JISIHUCH:

2.3. Winding coiling in one or two simultaneously
coiled wires of rectangular or round cross-section
with paper or enamel insulation by:

2.3.1. ANoMUHHMEBBIM KPYTJIBIM TPOBOAOM JHaMETPOM
min/max - 1,6/5,3mm;

2.3.1. Aluminium round wire of min/max diameter
—1.6/5.3 mm;

2.3.2. MemHbBIM  KPYTIBIM
min/max - 1,0/4,5Mm.

IIpoOBOAOM  JTUAMETPOM

2.3.2. Copper round wire of min/max diameter —
1.0/4.5 mm.

AJIIOMHHHEBBIM NMPAMOYTIoJbHBIM ITPOBOAOM:

Aluminium rectangular wire:

2.3.3. mmpuHa min/max - 5,0/15,0mmM;

2.3.3. width, min/max - 5.0/15.0 mm;

2.3.4. Beicora min/max - 1,0/5,6mm.

2.3.4. height, min/max - 1.0/5.6 mm.

MeaubiM NMpSAMOYI0JIbHBIM ITPOBOAOM:

Copper rectangular wire:

2.3.5. mmpuna min/max - 3,0/15,0mmM;

2.3.5. width, min/max - 3.0/15.0 mm;

2.3.6. BeicoTa min/max - 1,0/4,0mm.

2.3.6. height min/max - 1.0/4.0 mm.

2.4. TonmuHa OyMaXHOM HW3OJIALIMK HA CTOPOHY JIO
0,28mM, ToJIIMHA dSMaTh u30ssun 10 0,06MM.

2.4. The paper insulation thickness per side up to 0,28
mm, the enamel insulation thickness — up to 0,06 mm.

2.5. HamoTKy /AByMsl aJIOMHHHEBBIMUA WM MEIHBIMH
KpYIJIBIMU IIPOBOJAMHU € JIOIIyCTHUMBIM CYMMapHbIM
MAKCHMalbHBIM CEUCHHEM He MeHee 45 MM’ I

AIIFOMUHHEBOTO H 36 MM2 JJIs1 MCTHOT'O TPOBOAA.

2.5. Coiling by two aluminium or copper round wires of
permissible total maximal cross section at least 45 mm?
for aluminium and 36 mm? for copper wire.

2.6. HaMOTKy OBYMs aJIOMHHHUCBBIMH WJIH METHBIMHU
MPSIMOYTOJIbHBIMU [IPOBOAAMHU c JIOIYCTHUMBIM
CyMMapHbIM MaKCHMaJbHbIM ceuyeHueM He MeHee 170
MM~ s amromMuHHEBoro u 120 MM I MEJIHOTO
MIPOBOAA.

2.6. Coiling by two aluminium or copper rectangular
wires of permissible total maximum cross section of at
least 170 mm? for aluminium and 120 mm? for copper
wire.

2.7. HaMOTKY CIUIOIIHON MEXCIIOEBOH N30JISIIUK Ha BCIO
JUTHHY OOMOTKH.

2.7. Coiling by continuous interlayer insulation over the
entire winding length.

2.8. Hamotky MEXXCIIOeBOIt
rpaJlyHpOBAHHOMN U30JISILIMEN JIEHTOM.

CTyIEeHYaTON

2.8. Coiling by interlayer stepped graduated insulation
tape.

2.9. HaMOTKy OT/JIesIbHO OOPTOBOI1 M30JISILIUK JICHTOM.

2.9. Coiling of side insulation by tape separately.

2.10. PaboTy B NOJIOKEHUH CTOSL.

2.10. Operation in a standing position.

2.11. PaccrossHre oOT T10jda OO OCH IIMWHAETS -
850...1100mMm

2.11. Distance from floor to spindle axis — 850...1100
mm.

2.12. MakcuMasbHBIH KPYTSIIHA MOMEHT HE MeHee - 650
Hwm.

2.12. The maximum torque is at least 650 Nm.




2.13. MakcumanbHasi CKOpOCTh HAMOTKH He MeHee - 220
00/MUH.

2.13. The maximal coiling speed at least 220 rpm.

2.14. TInaBHO perynupyemasi CKopocTb HaMOTKH oT O 110
max.

2.14. Coiling speed adjustable continuously from 0
to max.

2.15. CMmemenne yKIagdyuka Ha OIUH
HAMOTOYHOTO BaJia, MaX - 0¢3 OrpaHUYCHHUSL.

obopor

2.15. The layer displacement per one turnover of
the coiling shaft, max — unlimited.

2.16. To4YHOCTHL OCTAaHOBKM HAMOTOYHOIO Baja - HeE
6omee 0,01 obopora.

2.16. Coiling shaft stopping accuracy — at most
0,01 turnover.

2.17. He3aBucuMeli  aBTOMAaTHYECKHH
HATSDKCHUS KAXKJIOTO MPOBOJIA B OTJCIBLHOCTH.

KOHTPOIIb

2.17. Independent automated control of each wire
tension separately.

2.18. PyyHyio perynmmpoBKy HaTsDKeHUs OOpPTOBOH n
CIUTOIITHOH M30JIALHH.

2.18. Manual adjustment of the board and
continuous insulation tension.

2.19. PyuHyro peryimmpoBKY HATsDHKCHHS MpPOBOIOB B
OOJIBIIYI0 W MEHBIIYI0O CTOPOHY OT  3HA4YCHUS
HaTSDKEHHMS!, PACCYMTAHHOTO NIPOTrPaMMOM CTaHKa.

2.19. Manual adjustment of the wires tension up
and down from the tension value calculated by the
machine program.

3. HaMOTO4YHBIIi CTAHOK J0JI3KeH OBITH OCHAII[eH:

3. The coiling machine shall be equipped with:

3.1. CucreMoii 3aIuThI.

3.1. Protection system.

3.1.1. Cucrema 3ammThl 30HBI omeparopa (CBETOBas
3aIIUTa), IpHU paboTe Ha BBICOKUX CKOPOCTSAX HAMOTKH,
JOJDKHa O0ecreynBaTh aBTOMAaTHYECKYIH) OCTAHOBKY

3.1.1. The operator's area protection system (light
protection), when operation at high coiling speeds,
should provide automated coiling stop if the operator

HAMOTKM TIpU  IIEPeCeUeHHH ofmeparopoM JuHUH | Crosses the light protection line.

CBETOBOM 3aIlIUTHI.

3.2. YKJIa4YMKOM NPOBOJIA. 3.2. Wire layer.

Yxaaquuk mpoBoja J0JKSH 00€CIICUnBaTh: The wire layer shall provide:

3.2.1. aBromaTMyeckoe  mepememieHne — mpoBoxa | 3.2.1. automated wire (wires) movement along the

(IpoBOJOB) BIOIb OCH HAaMOTOYHOTO Baja B 00OMX
HanpaBJICHMSIX;

coiling shaft axis in both directions;

3.2.2. IUIOTHYIO YKJIAKy OJHOTO WJIM JIBYX IPOBOJOB Ha
0OMOTKY.

3.2.2. tight laying of one or two wires on the winding.

3.3. HaTsbKkHBIM yCTpOMCTBOM POBOJIOB.

3.3. Wire tensioner.

HarsoxkHOE  yCTpOWMCTBO — IIsi  IIPOBOJA
o0ecIieunBaTh:

JOJIKHO

The wire tensioner shall provide:

3.3.1. 3NeKTPOHHBIN KOHTPOJH HATSDKEHHS B IPOIIECCE
HAMOTKH Ka)JIOT0 POBOJA OTHCIBHO;

3.3.1. tension electronic control within the coiling of each
wire separately;

3.3.2. KOMILIEKTOM TPHUCIIOCOONCHUIA I 00eCIIeUeHUS
HATSHKEHHS TIPOBOJIOB,;

3.3.2. a set of devices ensuring the wires tension;

3.3.3. paBHOMepHOE HATSDKCHHE B TpOIlecce HAMOTKHU
KPYIJIbIX M OBAJIBHBIX OOMOTOK.

3.3.3. uniform tension within the coiling round and oval
windings.

3.4. HaTspkHBIM yCTPOMCTBOM JUTSL M3OJIIIOHHOM JICHTHI
C JICKTPOHHBIM KOHTPOJIEM

3.4. Tension device for insulating tape with electronic
control

3.4.1. HatsokHOe YCTPOHCTBO IOJDKHO OOECIeUrnBaTh
paBHOMEpPHOE HATSDKEHHE JICHTBl B MPOLECCe HAMOTKH
KPYIJIBIX U OBAJIbHBIX OOMOTOK.

3.4.1. The tension device shall ensure uniform tension of
the tape during coiling round and oval windings.

3.5. lIByms1 ycTpoicTBAaMH TOPH30HTAJIBHOW Pa3MOTKU
POBOJIOB (OCh OapabaHa TOPU30OHTAJIHHA)

3.5. Two devices for horizontal wire de-coiling (drum
axis is horizontal)

VYerpoiicTBa [is TOpU3OHTAIBHOM Pa3sMOTKH IPOBOJA
JTOJKHBI 00ECTICYNBATH:

Devices for horizontal wire de-coiling shall provide:

3.5.1. aBromarMuecKyr0 OCTaHOBKYy HamoTku mpu | 3.5.1. automated stop of coiling at the wire end;
OKOHYAaHWH TPOBOAA,
3.5.2. aBromaTMyeckoe  nepeMmemieHne  mposozaa | 3.5.2. automated movement of the wire(-s) along the axis

(TIpOBO/IOB) BAOJIE OCH HAaMOTOYHOTO Bajla B 000HMX
HaIpaBJIeHHUsIX Ha BCIO JJIMHY OOMOTKH;

of the coiling shaft in both directions for the entire
winding length;

3.5.3. cMOTKy npoBOJia ¢ METAJUINYECKUX OapadaHOB CO
CJIC/TyIOIIMMH Pa3MepaMu:

3.5.3. wire unwinding from metal drums of the following
dimensions:

e  MaKCHUMAaIbHBIN HApy>KHBIN quameTrp Oapabana -
800 mM;

e the drum maximal outer diameter — 800 mm;

e  MakcHUMaJbHas BbICOTa - 350 MM;

e maximal height — 350 mm;

3.5.4. the drum design features — as agreed with the
Customer.

3.5.4. KOHCTpYKTHBHBIE OcoOeHHOCTH OapabaHa IO
COIJIACOBAHMIO C 3aKa3YHKOM.

3.6. Pa3marbiBareneM — CIUIOIIHOH  MEXKCJIOECBOH
W30JISILIUH.

3.6. De-coiler of continuous interlayer insulation.

PasmateiBaTens JOJI2KCH o0ecreunBaTh:

The de-coiler shall provide:
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3.6.1. pyuyHOE BBIIOJHEHHUE pPabOT  ONEPATOPOM
(oTpe3annie U QuUKcaIHsT MEKCIOCBOM H30JIAIIHN);

3.6.1. manual work of the operator (cutting and fixing the
interlayer insulation);

3.6.2. HaTsbKeHHME B Tpollecce HAMOTKH  CIUTONIHOM
OyMa)XKHOU H30JALMKM TOJINUHOM, Mmin/max - 0,05/0,5
MM,;

3.6.2. tension within coiling of solid paper insulation by
thickness, min / max — 0.05/ 0.5 mm;

3.6.3. BOBMOXXHOCTh YCTAaHOBKH 2 PYJIIOHOB M30JIALIUH Ha
JiepiKaTese co CISAYIOINMH rabapuTamu:

3.6.3. Possibility of installing on the holder 2 insulation
rolls with the following dimensions:

e  BHemHHUH quaMetp - max 400 mwm;

* outer diameter - max 400 mm;

e  BHyTpeHHHI auameTp - 70.. .76 mm;

* inner diameter - 70.. .76 mm;

e mupuHa - max 1500 mm.

* width - max 1500 mm.

3.7. Pa3MmaTbIBaTEIEM MEKCIIOEBOM 30NN JIEHTOM.

3.7. Interlayer insulation tape de-coiler.

PasmarbiBaTeNns MEXKCIOEBOW M3OJISLMU JIEHTOH HOJKEH
obecIieunBaTh;

The interlayer insulation tape de-coiler shall provide:

3.7.1. aBTOMaTU4eCKOE NEPEMEIIECHNE JIEHThI BAOJIb OCH
HAMOTOYHOTO Bajlla B OOOMX HAIPaBICHUSAX Ha BCIO
JUTHHY OOMOTKH;

3.7.1. automated tape movement along the axis of the
coiling shaft in both directions for the entire winding
length;

3.7.2. ykmangky JICHTOYHOH MEKCIIOCBOW HM30JIALUH
OJTHOBPEMEHHO ¢ HAMOTKOMH MPOBO/Ia;

3.7.2. laying of tape interlayer insulation simultaneously
with wire coiling;

3.7.3. ABTOMAaTHYECKYI0  YKIQJAKy  CTYNEHYaToOu
IpaJyupOBaHHOW JICHTOUYHOM MEXCIOEBOM M30JALUU C
HaXJIECTOM II0 3aJJaHHOH NIPOrpaMMe;

3.7.3. automated laying of stepped graduated tape
interlayer insulation with overlap as on the program;

3.7.4. BO3MOXHOCTh YCTAaHOBKH Ha
PYJIOHUMKA  MEXKCJIOEBOM  HM3OJISILUU
CJICAYIOIIUMHU JaHHBIMU:

JepxKarene
(JleHTHI)  CO

3.7.4. possibility of installation on the holder of an
interlayer insulation (tape) roll with the following data:

e  BHCUIHUWII AMaMeTp pyJOHUYMKA, Max - He Ooiee
400 MMm;

e outer diameter of the roll, max — at most 400
mm;

e DPYJIOHYMK HAMOTaH HAa BTYJKY CO IIIOHKOH
(cormacao pucynka 1, Ilpumoxkerme Nel k
TEXHUYECKUM TPEeOOBaHHSIM);

o the roll is coiled on a sleeve with a key
(according to Figure 1, Appendix No. 1 to the
technical requirements);

3.7.5. mmpuna nertel, min/max —10/50 mm;

3.7.5. tape width, min/max — 10/50 mm;

3.7.6. TonmuHa nedtsr, min/max - 0,05/0,14 MM.

3.7.6. tape thickness, min/max — 0.05/0.14 mm.

3.8. JIeyms ycrpoiicTBamMH s ToAadd OOpPTOBOI
W30JIILIUH.

3.8. Two devices for supplying board insulation.

JIBa ycTpoiicTBa A TOJAYM  OOPTOBOHM HM3OJAIMA
JIOJDKHBI 00€eCcIeunBaTh:

Two devices for board insulation supplying should
provide:

3.8.1. sproHOMIYECKOE YIOOCTBO PACTIOIOKEHHS;

3.8.1. ergonomically convenient location;

3.8.2. BO3MOXHOCTH pPYYHOTO BBITIONHEHHS pPadoT
omepatopoM (oTpesanne U ¢uxcanus OOPTOBOH
W30JISIHN);

3.8.2. the possibility of manual work by the operator
(cutting and fixing the board insulation);

3.8.3. HarshkeHue OOpTOBOM M3OJISILIMK B IIpoliecce
HAMOTKH;

3.8.3. board insulation tension within the coiling;

3.8.4. BO3BMOXKHOCTh YCTAHOBKM Ha KaXJ0E YyCTPOIMCTBO
HE MeHee 3 PYJIOHYHMKOB JICHTHI,

3.8.4. installation of at least 3 tape rolls on each device to
be possible;

3.8.5. mpuMeHeHHE PYJIOHYHUKOB OOPTOBOW H3OJISAIIUH
(JleHTBI) HaMOTaHHOM Ha BTYIKy (pUCyHOK 1,
[Mpunoxxenne Nel K TexXHHMYECKUM TpeOOBaHUSIM) C
BHEIIHUM JHaMETPOM pyJOHYHKa, max - 300 mm;

3.8.5. use of board insulation (tape) rolls wound on a
sleeve (Figure 1, Appendix No. 1 to the technical
requirements), outer roll diameter, max. — 300 mm;

3.8.6. mpumeHeHne OOpPTOBOM W3OIALMK (JIEHTBI) CO
CJIC/TYIOIIMMH XapaKTEPUCTHKAMH:

3.8.6. use of board insulation (tape) with the following
characteristics:

e mwmpuHa, Min/max -10/50 mwm;

e width, min/max — 10/50 mm;

e rtoymuHa, Mmin/max - 0,25/1,5 mm.

e thickness, min/max — 0.25/1.5 mm.

3.9. HaMOTOYHBEIM BaJioM JJI YCTAHOBKH OIPABOK.

3.9. Coiling shaft for installing mandrels.

HamoTounbiii Ban JOJIDKEH o0ecrneunBaTh:

The coiling shaft shall provide:

3.9.1. BO3MOXHOCTH YCTAHOBKH W (PUKCAIUU MIEK
ompaBku (cormacHo pucynka 3, Ilpunoxenue Nel k
TEXHHUYECKUM TPeOOBaHUSIM).

3.9.1. installation and fixing the mandrel cheeks to be
able (according to Figure 3, Appendix No. 1 to the
technical requirements).

3.10. 3agueii 6abkoi

3.10. Tailstock

3anusas 6a0ka JOJDKHA 00ecIeunBaTh:

The tailstock shall ensure:

3.10.1 ¢ukcanuro U HEHTPUPOBAHHE HAMOTOYHOTO Baja
Y pa3’KMMHOH OIPaBKH IIPU HAMOTKE;

3.10.1 fixation and centering the coiling shaft and
expanding mandrel during coiling;

3.10.2. cHsATHe OOMOTKM C HAMOTOYHOTO Baja (3aIHSsSI
0abka TMOBOpavyMBAaeTCA B CTOPOHY WU OTBOAMTCA C
MOTLEMOM BBEPX).

3.10.2. removal of the winding from the coiling shaft (the
tailstock turns to the side or is retracted with lifting up).




4. PaGoune opraHbl U yCTPOWCTBO yIPABICHHUSI.

4. Operating and controlling devices

Paboune opranbl M yCTPOWCTBO YNPaBICHUS JOJKHEI
IpeayCcMaTpUBaTh:

Operating and controlling devices shall provide:

4.1. mynpT ynpaBleHUS C BO3MOKHOCTBIO IIOBOPOTa B
y100HOE TOJIOKEHHE IS ONepaTopa;

4.1. control panel being rotated to any comfortable for
the operator position;

4.2. HaammcW Ha CTaHKE M MYJIbTE YIpaBICHUS Ha
PYCCKOM SI3BIKE;

4.2. inscriptions on the machine and control panel in
Russian;

4.3. ympaBlIeHHWE ~ TPUBOIOM  CTaHKa  JOJDKHO
BBIIIOJIHATBCS. ¢ NMOMOIIBI0 Tepai. CKOpOCTh HaMOTKH
JOJDKHA IUTaBHO MEHATBhCSA OT HYNS 1O MakCHMaJIbHOTO
3HAYCHHS;

4.3. the machine drive shall be controlled by a foot pedal.
The coiling speed should be changed from zero to the
maximal value smoothly;

4.4, nng ycTaHOBKM M CheMa OOMOTOK JOJDKHO OBITh
NpeIyCMOTpEeHO mopn  paboueil  30HOW  HAMOTKH
CcBOOOJTHOC TMPOCTPAHCTBO Ui BO3MOXKHOCTH TOJAa4YHl
MOJBEMHON  TENCKKH TOJ OOMOTKY (rabapuTHBIC
pa3Mepsl TEJICKKHU MOKYIATENs - PUCYHOK 2);

4.4. for the windings installation and removal, free space
shall be provided under the working area for supplying a
lifting trolley for winding (overall dimensions of the
buyer's trolley — Figure 2);

5. YcnoBus skcIuTyataryu:

5. Operating conditions:

5.1. TemneparypHblii pexxum +5...+35°C.

5.1. Thermal regime +5...+35°C.

5.2. BaaxHocTts: 10 80% mpu+20°C

5.2. Humidity: up to 80% at +20°C.

5.3. PexxuM paboThl 3-X CMEHHBIH TP ISATHAHEBHOM
paOoucii Henene.

5.3 Working hours are: 3 shifts, 5 day work week.

6. TexHuyeckue TpeOOBaHUS K CTAHKY

6. Technical requirements for the machine

6.1. Pabouee naBiicHHE C:KaTOro Bo3ayxa — 5...5,5 6ap;

6.1. Output pressure of compressed air: 5 ... 5.5 bar;

6.2. JlokHo OBITE 00eCIeYeHO TOAKIIOUEHHE K
AJIEKTPUIECKOM CETU CO CICTYIONMMHU ITapaMeTPaMHu:

6.2. It shall be connected to the electrical network with
the following parameters:

e paOouece HanpspkeHue: 380 B£10%; 3 dasbr

e operating voltage: 380 V+10%; 3 phase

e yacrtota S0I'm.

o frequency 50Hz.

7. TpeboBanust o 0€300aCHOCTH

7. Safety requirements

7.1. OOopynoBaHHe  JIOJDKHO COOTBETCTBOBATH
TpeOOBaHUsIM 0E30ITaCHOCTH, YCTaHOBIEHHBIM B PB (mmn
PD)

7.1. The equipment shall comply with the safety
requirements set in the Republic of Belarus (or in RF)
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Pucynok 1. BryJjka /st pyJ10HYMKOB
00pTOBOIi JIEHTBI/

Figure 1. Muff for board tape

rolls

Pucynok 2. Tenexka noabéMHast
71l CbéMa 00MOTOK/

Figure 2. Lifting trolley

for windings removal




Mandrel from the Customer
Onpaska 3aKa34yiKa
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PucyHok 3. Icku3 onpaBKH 3aKa3ynKa st 00MOTOK MOIIHOCTHIO 0T 1000 10 3150
kBA/
Figure 3. Draft of the mandrel for the windings of 1000 up to 3150 kVA power,
from the Customer



