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TEXHUYECKWE TPEBEOBAHUA
TECHNICAL REQUIREMENTS

1.lTo0meepdums cepmugbukamom npu 8Xo0HOM KOHMpone Mamepuarsi u3 paddena "Mamepuansi” cneyugukayuu.
Present the Material Certificate during incoming inspection from section "Materials” of specification.
2.*Pa3mepbI 01151 Cnpagok.
*Reference dimensions have no tolerance.
3.M320moeneHue 2anem 8bIN0HAMb ¢ cobo0eHUEeM Npagusl 8aKyyMHOU 2U2UEHSb!.
Pancake manufacture must perform in accordance with the requirements of vacuum hygiene.
4. TemnepamypHb Il pexum useomosnieHus eanemsi: 20 ° +3 ° - ¢ KOHMPOeM memnepamypbI.
The manufacture temperature of pancake is 20 ° +3 ° - with the temperature control.

5.@opmuposaHue paduycos 8UMK08 2anembl NPo8OOUMb Ha cneyuasnbHOM N0020MO8IEHHOM HaMOMOYHOM y4acmKke 8
asmomamu4yecKoM pexume npu noMowu Aeyx cneyuasbHbIX a8moMamu3uposaHHbIX 2ub0YHbIX ycmaHo8oK. lNocriedosamesibHOCMb
hopMUpOBaHUS 8UMKOS 2aiembl ykazaHa 8 mexHooauyeckol OOKyMeHmauyuu Ha uszomoesneHue 2anem. @opmuposaHue 8UMKo8
2arnem Ha4uHamb C HapyXXH020 8UMKa HUXHE20 Cr105 ¢ nocredyrWuM nepemeweHueM 6 paduasbHOM HanpasneHuu K UeHmpy
eanems.

Variable pancake turns radius forming is perform on a special winding workshop in automatic mode by a special automated bending
mounting. Sequence of pancake turns forming is begin from the outer turn of the lower layer in radial direction to the centre of the
pancake.

6.KoHmposnb chopmupyeMbix nepeMeHHbIX paduycos 8ecmu Ha NPOMSIKEHUU 8Ce20 8peMeHU (hoPMUPOBaHUS 8UMKO8 2ariembl NPU NOMOWU
cheyuarnbH020 U3MepumenbHo20 KOMNIlekca co21acHo MexHOI02U4eCKOMY NPoUeccy U Kapme nepeMeHHbIX paduycos. [pu OmKioHeHuu
8e/1UYUHbI paduyca om 0onycmuMbIX hapaMempos, yKka3aHHbIX 8 mexHomo2uyeckol dokyMeHmauyuu, Hamomka 0omkHa bbims
npuocmarogrneHa 00 8bISCHEHUs NPUYUH CO0S1 U yempaHeHUs1 HemoyHoCmu 8 GhopMupyeMoM 8UMKe.

Control the variable radii throughout the process of pancake turn formation by a special measuring complex in compliance with the
manufacturing process and variable radii map. If the radius value deviates from the allowable parameters stated in the manufacturing
documentation interrupt the winding process until the cause is elucidated and the inaccuracy is eliminated.

7.Bumkosas usonsyus umeem KoMOUHUPOBaHHYKO cmpykmypy (muna ceHdsuya) - 5 crioee enomHaxnecma neHma no3.17 u
neHma no3.18 u 1 cnoll enornHaxnecma neHma no3.19. HanoxeHue 8umkosol u3onayuu ocyw,ecmesnigemesi ¢ NOCMOSHHbIM
KOHMPONUpyeMbIM Hams20M 8 agmoMamu3upo8aHHOM PEXUMeE NPU NOMOWU cheyuanbHOU U30IUPO8OYHOU yCmaHOBKU.
YknaOky nepgozo crosi npousso0ums nieHKol no3.17 Hympb coanacHo mexHomo2u4eckomy npoueccy. B npoyecce
HalloXeHUsI 8UMKOBOU U30JIALUU Ha 8CEM NPOMSKXEHUU U30/1UPOBKU NPO8oOUMb KOHMPOIIb Hamsiea U3o1upo8oYHO20
mamepuarna. OcrabneHue Hamsiea He donycCmuMo.

The turn insulation is of combined structure (sandwich type), 5 layers half overlapped, film (pos. 17), tape (pos. 18) and 1 layer
half overlapped tape (pos. 19). Apply the turn insulation controlling constantly tension in the automatized regime using a special
insulation device. Lay the first layer with the film inwards in compliance with the manufacturing process. Control tension of the
insulation material throughout the lapping. Loosening of tension is forbidden.
8.Mpu yknadke cghopMUPOBaHHbIX U U30/IUPOBAHHBIX 8UMKO8 Ha npueMHyto 683y HaMOMOYHO20 cmosia Mex0y COCEOHUMU 8UMKamu
npoknadbieamb MeX8UMKo8y npoknadky us neHmsi no3.20. B npouecce yknadku KOHmponuposams paduasbHbil pasmep
CGHOPMUPOBAHHbIX BUMKOB 2ar1embl NOCMOSHHbIM NodXamuem.

Install an interturn separator from tape (pos. 20) between the adjacent turns when laying the formed and insulated turns on the take-up
base of the winding table. When laying control the radial size of the formed pancake turns by constantly keeping them against each other.
9.llycmomsb1 8 paduyCcHbIX Yacmsx COCEOHUX 8UMKO8 3an0IHUMb cneyuarnbHbIM WHYPOM No3.21, Mexaoy crosimu eanembs! NPOOXUMmb
Mexcrioesyro npoknadky no3.15 coanacHo mexHono02u4eckoMy npoyeccy.

Fill voids in the radial parts of the adjacent turns with a special cord (pos. 21), install an interlayer separator (pos. 15) between the
pancake layers.

10.®@opmuposaHue 30H nepexoda U3 HUXHe20 Crlosi Ha 8epxHuli U obpabomka na3a nod demarb No3.2 npPos8ooUMb 8 cneyuarnbHOM
mexHoo02u4eckoM npucnocobneHuu. [Jemanb no3.2 npusapums ap2oHo0y2080l ceapkoll ISO 15614-1:2004. CeapHol woe yenogol
ISO 2553:1992-10. LLlos 8akyymHO-nomHbIl, ypogeHb kayecmea B no ISO 5817:2003. nuHa wea - 850 mm. B npouecce ceapku
npou3godums KOHMPOITb C8EPXNPOBOOHUKO8LIX CMPeHO08 Ha obpa3yax.

Use special tooling to form the zone of transition from bottom layer tto upper layer and to machine a groove for the detail, pos. 2.
Weld the detail pos. 2 by argon-arc welding according to ISO 15614-1:2004. Fillet weld according to ISO 2553:1992. Leak tight joints
weld comply with quality level B according to ISO 5817:2003. The length of weld is 850mm. During the welding control the
superconductor strands.

11.Mecma ceapku ucnbimams:

-OaeneHuenm 10MITa(100ke/cm’) cyxum asomom (2enuem) 8 meyeHue 10 MuHym;

2 -7
-Ha 2epmemuyHocmb npu daeneHuu 0,2Mla(2xe/cm”) Memodom wyna, npu 3moM HamekaHue He A0mKHO npesbiwams 10" Mbap
8 cekyHOy. Knacc eepmemuyHocmu 1. LisemHas 0epekmockonust - 100%. MecmHoe 3axonaxusaHue donycmumo 80K u KoHmporb
2epMemuYHoCmuU MemodoM 8aKyyMHOU KaMepb.

Test the weld joint:
-10MPa pressure with dry nitrogen (helium) within 10 min;

-for tightness at 0,2MPa by the probing method with inleakage not exceeding 10" Mbar. Class 1 tightness. 100% of liquid penetrant
examination. Local cool-down is permitted at to 80K. Control the tightness by the vacuum vessel method.

12.HanoxeHue aumkogoli U30ssiyuU 8 30Hax nepexoda cr10ee npou3so0umb 8PYYHYH ¢ cobII0AeHUEM HENPEPLIBHOCMU U30AUUU.
Apply the turn insulation in the layer transition zones by hand observing the insulation integrity.

13. (DopMUpoeaHue 8EPXHE20 C105 2ariemb| Ha4YUHaemcs ¢ 8HympeHHe20 8UMmKa 2anemsi ¢ NnepeMewieHueM K HapyxHou
nosepxHocmu earnemel.

Form the upper pancake layer starting from the inner pancake turn and moving to the external surface of the pancake.
14.CchopmuposaHHble 8UMKU npedoxpaHsimb om caMopachycKaHus U3osayuu.

e Make sure that the formed insulation turns do not untwist.
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J1 TEXHWYECKAA XAPAKTEPUCTUKA
o - J - TECHNICAL DATA
= SR
Al © < HaumeHosaHue BenuyuHa
. [ /|1 . Denomination Value
™ o o
o0 Al ¢© 1.1Tun HamomKu 0dsyx3axo0dHast
~— — i Winding configuration two-in-hand
- = 1.2.Konuyecmso eemeel 2
. o ~ Number of branch
© o 711 ' 2.Konuyecmeo aumkos
© 9\ Number of branch
. / / 1 F 1_ 2.1.8 20pU30HMabHOM HanpasneHuu 16
o)) e in radial direction
M 4566 .52 ~— 2.2.8 8epMUKaibHOM HanpagneHuu
— AR 2
in vertical direction
2.3.6ce20 32
total
A - A ( 1 y 20) ( 2) 3.Tun npogodHUKa kabesib 8 0b0ooy4Ke
Jacket type heavy circle in square
3.1.Ceepxnposo0HuK cmpeHda NbTi
903=15x60, 2 Superconductor
*
| 60.2* @3 7.7 3.2.06ono4ka cmpeHdos Medb
@ 37.7%* H Jacket strand cooper
‘V\L )@ O A glg Clo ~ 3.3.Mamepun koxyxa 316LN
ASSICISTSISIOEIOIEIRE | SSIOIOIOIO S () [©) Jacket material
Ol @ig S Cﬁ%{%/ @/S) @1@?}% ) , - 3.4.Mnowads koxyxa, MM’ 1740
| v 962 .92 0 Jacket area, mm’
- & +
0 o 6UITIK080L72U3OJ'I | 130.4+1 ) 5 3.5.Pa3smepsI Koxyxa, MM 53,8x53,8
962.2 P by furn insulation ’ Jacket dimensions, mm
No 8UMKOBOU U301/ 3.6.Pa3smep kabens, Mm ?38,2
by turn insulation Cable dimension, mm
J 1 . 1 0 3.7.Pasmep ueHmpanbHol cnupanu, Mm @12/10
( " ) Central spiral dimension, mm
J 1 ( 1 . 1 0) 3.8.Bec npogodHuKa Ha Memp OnuUHbI, Ka/M 19,4
" Weight of conductor per metr, kg/m
3.9.[dnuHa npogodHUKa Ha eemeb, M 400
Length of conductor per branch, m
4.Tun sumkosol usonsyuu em. [luem 2
Turn insulation type see sheet 2
5.Paboyuli mok, KA 45
N 2 0 1 6 Operating current, kA
2 1 1 6.Paboyas memnepamypa, K 5
Operating temperature, K
7.0xnaxdeHue 2enul
/ M7 w7 6% ) Cooling helium
8.HanpsxeHue mexdy sumkamu, KB 0,7
/i< Turn voltage, kV
9.HanpsxeHue Ha kopnycHol usonayuu, kB 1,5
Ground voltage, kV
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