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HL-LHC7ZY 7 I L—F®Df=6H D © KEK
D1fHA FRET{E Iron yoke _.__HX hole

SS shell
X ETIL2 S
(7m) (2m)
Magnetic length 6.26 m 1.67m
Coil mech. length 6.58 m 2.00m Coil
Magnet mech. length 6.73m 2.15m
Coil aperture 150 mm
Field integral 35Tm 9.5Tm
Field (3D) Nominal: 5.60 T, Ultimate: 6.04 T
Peak field (3D) Nominal: 6.58 T, Ultimate: 7.14 T
Current Nominal : 12.05 kA, Ultimate 13.28 kA
Operating temperature 1.9K
Load line ratio (3D) Nominal: 76.5%, Ultimate: 83.1% at 1.9 K
Differential inductance Nominal: 4.0 mH/m
Conductor Nb-Ti: LHC-MB outer cable
Stored energy Nominal: 340 k/m
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71‘/7-%5 rﬁﬁit&) 2nd cycle C KEK

1st cycle Quench# | Iq (kA) Quench start location
Quenchit | 1q (kA) Quench start location 13 11.956 | Bottom, 2nd-4th turn, SS to LE
1 9.504 Top, 1st turn, SS to LE 14 12.562 | Top, 1stturn, SS
2 10.399 Bottom, 1st turn, SS to LE 15 12.874 | Bottom, 13th turn, LE
3 11.095 Top, 26-27th turn, SS to LE 16 13.011 | Bottom, 13th turn, LE
4 10.852 Top, 26-27th turn, SS to LE 17 13.051 | Top, 13th turn, LE
5 11.376 Bottom, 2nd turn, SS to LE 18 13.240 | Top, 5th turn, SS
6 11.292 Top, 2nd turn, SSto LE 19 13.051 | Bottom, 2nd turn, LE
Z Lol e, tehliidn wr, e 20 12.982 | Bottom, 19-26th turn
. 12,25 Ve, Zeiln i, e 21 13.161 | Bottom, 13th turn, LE
9 12.69 Top, 5th turn, SS to RE 22 13.331 | Top, 5th turn, LE
— LUl VD, 7030 Wi 23 13.391 | Top, 1st turn, RE
11 12.966 Top, 5th turn, SS to RE 24 13.418 | Top, 1stturn, RE
12 13.078 Bottom, 5th turn, SS to RE 25 13.442 | Top, 1st turn, LE
Top cail 26 13.420 | Bottom, Ramp lead
Bottom coil
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» Data 3 kA - Data 12.05 kA
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9.459 -9.85 0.28 -1.34 -1.59

EXE'HIE
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A D.etectlion sl R}
(tlme( ) > Quench delay time(2) Current decay(3)
Current
10 ms / Coil voltage
Voltage
0.1\ Hbreshold___________ /
I T Time
Quench PS shutoff &QPH fire

| & MBXFSO01 (2018)

& MBXFS01b (2017)

BAEER, LTOEFENB-SNT-IGEIC

—
(=)

DIFEERTE : | ‘ |
— Coil balance voltage > 0,1 V for 10 ms [ . Lowfield quench

| Lo BT
ERIITOFRBELTHOHESNEETOR F10° |

Detection time (msec)

M (VT FEHRERE) High field quench .
- BT SHROKRER | B=56T o
- EFEEFRME (12 kA) TlX20 - 50 msET % B ST S—
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Detection

4 time(1) MR g
< > Quench delay time(2) Current decay(3)
Current
10 ms/ Coil voltage
Voltage

0.1\ Hbreshold___________Z__

Time

—
Quench PS shutoff &QPH fire

DIUFLEEESNT-%, BIREHEELITE—S2—ZON
D1 magnet QPH

o Quench

|
: detection 7 — °
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i 7.05 mF
|
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Detection

A . | >
(tlme(l) Quench delay time(2) Current decay(3)
Current
Coil voltage
Voltage
0.1 v Hbreshold__

7 | S(T)

PS shutoff &QPH fire

ﬁ

pe(T, B,RRR)

A: Conductor area

S: Volumetric heat capacity of conductor
pe: Electric resistivity of conductor

RRR : residual resistive ratio

Temperature (K)

REICRS DM
a4 VRKERET,,, <300K

DIFREDTN - e—s2—niicirz KEK
Jle \

200}

300 1T —2T | fILLL

100

ZMTs=32 at 5T
S e MITS73808 3T o Y
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----- 2m 3kA - 2m 12.05kA S ———
500~ | 7m3kA - 7m 12.05kA /.‘g/‘“’: T Tm3kA - 7m 12.05kA
- ., : 30 2m@EHEHR [/
L - -
: : 'li : OE; .......................................................... =
i _\:\_ : -
[ i i ] 1055 0 500
g : z
~500( i - . (mm)
T 2miE A ERERTIE
-4 —2 0 2 4 A LIV N3 — o s kg
Z (m) DEER

[Bu(zI=1205kA)ds
[Bi(z1 = 12.05 kA)dz

HARE @EMRER | By (T m) | by (unit) | bs (unit) | by (unit) | by (unit)
Lower -2.90 -1.50 -0.66 -0.26
(7m) Upper 2.90 1.50 0.66 0.26
7m 3498 098 0.02 -0.33 -0.37

2m 9.459 -9.85 0.28 -1.34 -1.59
#1 6 HAMERSEES 22
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g 3D model (2m) & 3D model (2m) <» 3D model (2m)
¥ 3D model (7m) v 3D model (7m) - : v 3D model (7m)
S anf '| —— 2D model = [ " —— 2D model = “ —o— 2D model
- 20¢ e 2+ » g e
a [ a : | ~ :1"
g 10; s of by ot & 4
E - c i /i : 5 L
g 8 I . o
g O ® 2N 1 & |
i . c 0
Qﬂ—"O: a _émn“ 1 o |
C ] —{/ \ [/
20 ; : :
. T e i T
Current (A) Current (A) Current (A)
_ Bp(z,I =12.05 kA)dz
SEEE . ba(I =12.05 kA) = J Ba JE o

[Bi(z,1 = 12.05 kA)dz

Rt (Tm) BABS | B, (1 m) | by (unit) | bs (unit) | by (unit) | by (unit) _

Cp 2 E0 Lower 3 -2.90 -1.50 -0.66 -0.26
Upper 2.90 1.50 0.66 0.26
iXETiE 34.986 0.98 0.02 -0.33 -0.37
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12.05KA |

OPERA isl &) OPERA F'I A @D MEBXFS2 oyl
I(::f-gnlAlillngl — ~--c------ OPERA(fine) | o ... OPEFIA ﬂne
- | | = 4,“_ ik
o - S |
— 20 .
o i
] o ]
_20} ]
4 ) —40f :
.X103 |_><103 _....|....|....|...._X103
2 2 -2 -1 0 1 2
Z (mm) Z (mm)

OPERA (simple)
.......... OPERA (fine
SEREEEE S L SULL

L - ly 12'05kA MBXFSZ 'ISIC cle
OF'EFIA SII'I‘I @) CPERA
.......... OPEFIA ﬂne? OPEHA ﬂne
——T— —— — T I

1x10° ':X103

%1 6RIAAINERSAES 24



2N\ = _ Nominal ramp up (12.047kA _
*E)J mtﬁ P Head ¢S Straight part Head NCS Integral

1.732 6.225 1.835 9.535
b2 1.03 ~2.52 1.18 -0.31
b3 -9.74 24.81 ~14.11 0.95
ba | -0.63 -0.4 0.02 -1
bs 2.62 1.09 -0.4 3.3
b6 0.06 0.13 0.22 0.41
~0.39 -0.5 ~1.25 -2.14
b8 0.26 ~0.15 0.29 0.4
b9 -0.5 0.28 -0.98 -1.19
0.13 -0.05 0.14 0.21
-0.29 0.06 -0.37 0.6
a2 | ~3.66 0.16 ~1.05 ~4.55
a3 | 7.3 0.15 ~0.45 7.01
a4 ~0.01 0.16 -0.3 ~0.14
a5 ~0.66 0.15 ~0.02 -0.82
a6 ~0.12 0.09 -0.02 ~0.05
0.42 0.02 -0.04 0.4
a8 0.02 0.07 0.05 0.14
a9 | -0.04 ~0.05 ~0.06 ~0.15
0.01 0.01 0.01 0.03
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