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* Cygoplant Capasity [Losd 0 | s | sci2 | s |
+ Option1: 3.5 13 35 Static 15 39 1.5
* Option 2: 13 7 Dynamic 1.95 2.0 1.95
« Option 3: 20 | Total 19.8 kW @45 K

SCL 2 (13 kW)

Cryogenic System Building
+ ColdBox (HEX, JT-V/V, CC)

+ Distribution Box (DB)

- LHe Dewar

- Control Room (CR)

Comp. Station Building
+ LP, HP Comps / ORS

re Buffers (Yar
~ He Storage Vessels (Yard)
+ LN2 Tanks (Vard)
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A ESSe| A$E EW, FFEF3FH(dynamic
heat load)e E&%4A4 (uncertainty factor)
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SASZEHES T Heide WA
W7t g2 e dEe(heat load) S o =3} a3 F.(overcapacity for control and
ojo} o} (¥ 1). @A SCL1, 2, 39 Wat off-design or off-optimum operation)#k
Aret ool @mHem o 132 - FF AFHOR JiEsle] AAAIT £
kW (4.5 K equivalent)® €Fst7F &= I, HeRE A&HE AOR oEe el
Ao g =59t A HAAAZ FE g fle Aot
® 1. & 714719 Heat Load 8.°F.
SCL1 (SCL1+TLLECR IS) 1.0 1.3 2.3
1 |SCL2 (SCL2+CS+P2DT+TL2+IF+D/B) 2.6 6.0 8.6 13.2
SCL3 (SCL3+TL3) 1.0 1.3 2.3
SCL1 1.0 04 14
0.2 [SCL2 2.6 2.8 54 8.2
SCL3 1.0 04 14
F 2. Z2e #AES 93 SALZIAE &F (50% " £9).
1 Dynami m @45 K
by LINAC tow | e )
SCL1 (SCL1+TL1, ECR IS) 15 1.95 3.45
1 SCL2 (SCL2+CS+P2DT+TL2+IF+D/B) 3.9 9.0 12.9
SCL3 (SCL3+TL3) 1.5 1.95 3.45
Subtotal 6.9 129 19.8
SCL1 (SCL1+TL1) 15 0.6 2.1
SCL2 (SCL2+CS+P2DT+TL2+IF+D/B,
0.2 |ECR-IS) 3.9 42 8.1
SCL3 (SCL3+TL3) 15 0.6 2.1
Sub total 6.9 5.4 12.3
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20 HeH utet o], SCL 1, 2, 3 2 & ExH 2 29H|o §& =SHA] o8&
FE5 AA #HUFsHDuty Factor, DF = Aol & F 9t} AAAQ gto 2= ZA
1) ZHAer A7 YsiAde 2 19.8 EZ 27 oo ® yFo] F=3tE ¢S 1
kW(20 kWH)e] ZHEZS FH|gfo} 3} #olojol st} FALZWES] &F S A
a8y A]$A(commissioning) E<tl& gt Zto 2 Uy 71zt TAHER $H s
DF = 0.22 A= 7157 &4 270 S REE X 4o FYsIATh. & 49 WE&S
AL, olE TWFAIZZ] Halde= HAI AusiAd, odE £ 13 kW €39 HRS
12.3 kW &= ZHEV} H st} 7} v SCL1 + SCL2 + SCL3E 2%

FALZHE &Fo 2 =9 20 kWgFe S Aol DF(Duty Factor) = 0.22 &79]
SALZEHNEES 3 Ho| BF FHFste WUt Jhesithe onlot
E 3. FAXZTHES &FEHS 913 AL

CERN(beginning”) ILC* ESS*™* FRIB RAON
Fu, 1.1(1.5) 1.1 1.5 1.1 7 1.3
Fuq 1.1(1.5) 1.1 1.0 1.1 7 1.3
F, 1.4(1.5) 14 1.15 115714
Foveran 1.54(2.25) 1.54 1.44 1.5 127 7 1.62 ~ 1.82

Where

Cryoplant capacity =

F,

and o
Fua is the
Flus is the
QB is the
Foveran is the

Modified version of the HRS capacity formulation:

Fo (Fud Qd + FUSQS + QB) = Foverall (Qd +

is the safety factor associated with operational margin for control

ff-design or off-optimum operation

Qs)

safety factor for the dynamic heat load (Qd) estimate

safety factor for the static heat load (Qs) estimate

heat load due to beam heating

overall safety margin considering all the heat load estimate
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13 kW

SCL3(1) DF1 = 35 kW

[SCL3 + SCL1] DF1 = 7 kW

[SCL3 + SCL2 + SCL1] DF 0.2 = 12.3 kW

SCL2 DF 1 = 129 kW

[SCL3(1) + SCL2] DF 0.2 + SCL1(3) DF 1 = 13.7 kW

7 kW

SCL3(1) DF1 = 35 kW

SCL3 + SCL1 W7} = 3 kW

SCL3 + SCL1 DF1 = 7 kW

SCL3 DF 0.2 + SCL2 ¥7} = 7 kW

SCL3 DF 1 + SCL 2 ¥Z = 7.35 KW

SCL3 + SCL2 + SCL1 97} = 69 kW

3.5 kW
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SCL3(1) DF 1 = 35 kW
SCL3 or SCL1 {7} = 1.5 kW
SCL2 W7} = 39 kW
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073 o | ¥
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mm (DN) | Inch | ™™ | (1pa)
SHe 453 (400 | 11/2 | 165 | 936
supply
GHe 57160 | 2 | 165 | 091
return
Shield
supply 72.1 (65) 21/2 | 210 1.99
& return
2 K cold
compressor | 260.6 (250) 10 3.40 0.15
return

55 K GHe return

Thermal shield

Vacuum jacket

a9 5. A cross—sectional view of MTL.
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