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DRFS Configuration
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-In Low Power Option of DRFS

,"b and Full Scheme |
Low Power Option@ 26-Cavities (1 klystron feeds 4 cavities)
= 0.5 DC PB/S 0.5 Back-up 19. 5 Magic—tee (Hybrid)
0.5 MA Pulsers 0.5 Back-up
6.5 Klystrons Aiming for the easy upgradeability to standard scheme
26 Cavities Partial sacrifice of DRFS operability

6—Cavities (1 klystron feeds 2 cavities)
C P/S 1 Back—up 13 Magic—tee (Hybrid)

1 MA Pulsers 1 Back-up

13 Klystrons

26 Cavities

Full Power Option@
D
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.'IP Low Power Option of DRFS
,,b and Full Scheme (Il)

Low Power Option@ 26—Cavities (1 klystron feeds 4 cavities)
= 0.5 DC P/S 0.5 Back-up 19. 5 Magic-tee(Hybrid)

0.5 MA Pulsers 0.5 Back-up

6.5 Klystrons

26 Cavities

R IRE RN
Ex%ﬁ:x%% hhhhhh

Iﬁ?ﬁ?ﬁ?ﬁlfﬁ P;ﬁ?ﬁ ' ] | | l?ﬁ?ﬁ Fﬁl
Full Power Option@ 26—Cavities (1 klystron feeds 2 cavities)
=1 DC P/S 1 Back-up 13 Magic-tee(Hybrid)

1 MA Pulsers 1 Back—up
13 Klystrons

26 Cavities High Available DRFS without Raising Cost
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Comparison between BCD and
DRES - Full)

BCD
Beam
Current 9 mA RF Duty 0.0078
Electric Field 31.5 MV/m Beam Duty 0.0049
I__eng'th 1.0377 m
Power Peak Power Av Power
P/cav 294.2 kKW
For 26 Cavities 7648.9 kW 37.10 kW
10% Overhead 84138 kW
PDS loss(%) 8.52 % 6.26 kW
Service tunnel 118 kw
Penetration 1.00 kW
Acc Tunnel 261 kw
Circulator 167 kW
Error for Split/Ref 2%
Kly Out 8385 kW 73.44 kW
Loss at Perfect Match 22.76 kKW
Loss at Imperfect 30.06 kW
Klystron
Voltage 115.7 kW
Current 1330 A
Kly Beam Power 15388 kKW 12544 kW
Po Lower Limit'(*) 8500 kW 66.51 kW
Collector Dissipation 6888 kW 58.93 kW

28/5/2009

(%) Efficiency 10% Lower=55%

(S. Fukuda)

DRFS
Beam
Current 9 mA RF Duty 0.0078
Electric Field 31.5 MV/m Beam Duty  0.0048
I__en_e:th 1.0377 m
FPower IPeak Pg for 2 cavi't: Iﬁw Fo forg cavity Ek Po for 26 cavitdAv Power
P/cav 2842 kW
For 2 Cavities 588.4 kW 285 kW 7649.2 kW 3710 kW
10% Overhead 647.2 kW 84141 kW
PDS lossi%) 1.05 % 005 kW 069 kW
Service tunnel 0.00 kW 0.00 kW
Penetration 0.00 kW 000 kW
Acc Tunnel 005 kW 0.68 kW
Circulator 0.00 kW 0,00 kW
Error for Split/Ref 0%
Kly Qut 647.3 kW 507 kW B4148 KW 6585 kW
Loss at Perfect Match 1.75 kW 2276 kW
Loss at Imperfect 216 kW 28.06 kW
Klystron
Voltage 67.4 kW 67.4 kY
Current 175 A 2275 A
Kly Beam Power 1180 kW 962 kW 153335 kW 11998 kW
Po Lower Limit'(%) 590 kW 481 kW 7666.75 kW 59.99 kW
Collector Dissipation 590 kW 481 kW 7666.75 kW 59.99 kW
(#) Efficiency 10% Lower=50%
ALCPGO09 DRFS Heat Load 5




:l» Numbers of Components in DRFS
J L Only RF Related)

[tem Low P DRFS Full P DRFS BCD

Back-up Back-up
Cavity 26 26 26
Directional Coupler 26 26 26
Magic Tee Hybrid) 195 13 32
Load 39 13 24
700 W Klystron 6.5 13
MBK 1
Focusing PM EM) 6.5 13 1
Coail P/S 0 0 0 1
Heater P/S 1 1 1 1 1
Pre Amp 6.5 13 1
LLRF 6.5 13 1
Interlock module 6.5 13 1-26
Trigger Module/depend on fanout 1
MA Modulator 05 05 05 05
DC P/S 05 0.5 05 0.5
Pulse Transformer 1

ALCPGO09 DRFS Heat Load
28/5/2009 (S. Fukuda)
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Layout of DRFS including All
Required

ALCPGO09 DRFS Heat Load
28/5/2009 (S. Fukuda)



,,l,': DRFS Full Power Scheme Layout

Components Size
5.2m diameter ﬁ_l -—!:| ] Full Scheme to Half Option

B o g =
DC power Supply

.WF_

180

MA Modulator Rack

Control Rack

"ﬂ.‘ﬁIﬁ:‘Iﬂ? 7 T EEFWWIHEIF.'E

I|"=m e e e T o o

Example of LowP
PDS Layout

2 RDR-RF units Layout 3D View of DRFS
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28/5/2009

Qct 31 2007

Water Cooling Comparison Full Scheme DRFS

WATER AND AIR HEAT LOAD (all LCW)and g-8-g ML

RDR

DRFS Full Scheme

Assume the same efficiency

with J-Parc DC PS. If backup operates,

/ It is doubly high.

/ No Pulse Transformer

«——Increase Socket Number from 1 to 13

\ .
Permanent Magnet Focusing

¥~ cCancel with decrease of PDS loss and

Increase klystron collector loss due to

The lower efficiency

Slight increase including the 2

) \
MA modulators

Some amount of increases including
thel3 MA modulators
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,",E 20% Overhead

| |
1 BCGD DHES
Beam Beam
(Current 9 mA RF Duty 0.0078 Current 9 mA RF Duty 0.0078
Electric Field 3.5 MV/m Beam Duty  0.0049 Electric Field 31.5 MV/m Beam Duty  0.0049
Length 10377 m Lenp:th 1.0377 m
Power |Peak Power Av Power Power JPeak Po for 2 cavity JAv Po for 2 cavity IPﬁk Po for 26 cavitAv Power
P/ cav 294.2 kW P/cav 294.2 kW
For 26 Cawities 7648.9 kW 37.10 kW For 2 Cavities 5884 kW 285 kW 7649.2 kW 37.10 kW
20% Overhead 81787 kW 20% Overhead 7355 kW, 9562.0 k
PDS loss(%) 8.52 % 711 kW PDS loss{%) 1.05 % 0.05 kW 0.69 kW
Service tunnel 1.34 kW Service tunnel 0.00 kW 0.00 kW
Penetration 1.14 kW Penetration 0.00 kW 0.00 kW
Acec Tunnel 297 kW Acc Tunnel 0.05 kW 069 kW
Circulator 1.90 kW Circulator 0.00 kW 0.00 kW
Error for Split/Ref 2% Error for Split/Ref 0%
Ky Out 10662 kW B83.43 kW Kly Out 7355 kW 576 kW T4B2 KW
Loss at Perfect Match 2276 kW Loss at Perfect Match 1.75 kW 2275 kW
Ess at Imgerfec‘t 40.07 kW Loss at Imperfect 285 kW — 37.04 kW
Klystron Klystron
Voitage 118.68 kV Voltage 68.44 kV B68.44 kV
Current 138.0 A Current 179 A ;
Kly Beam Power 16378 kW Kly Beam Power 1225 kW 962 kW 1592599 kW 12462 kW
Po Lower Limit'(#) 8500 kW Po Lower Limit'() 613 kW 481 kW 7962.994 kW 6231 kW
Collector Dissipation 7878 kW Collector Dissipation 613 kW 481 kW 7962.994 kW 6231 kW
E*; Efficiency 10% Lower=55% [E Efficiency 10% Lower=50%
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28/5/2009

Oct 31 2007

Water Cooling Comparison LowP DRFS

WATER AND AIR HEAT LOAD (all LCW) and g-8-g ML
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[R¥ Comporants with J-Parc DC PS. If backup operates,
'Ei‘"“""‘”“’""’““”"‘"“" /36 [sarca Tunns It is doubly high.
Swibching power supply LKV gok'Wy 146 m | Serace Tuans 7.5 e ra [
i HaEm [Farven Tmes / No Pulse Transformer
Pulse Transformar 16 M |Serece Tuad L [ XY 0.0
Khystron Socket Tank [ Gun 1yl m | Service Tuane 1.0 b5 3.3
e T ——~——tfe—Increase Socket Number from 1 to 13
 — )
- | Permanent Magnet Focusing
plran Collector Y3 m |Serdns Tos Fak WIB WIS — .
<v)‘h\ Cancel with decrease of PDS loss and
————— e [ Increase klystron collector loss due to
Iz:l::lllitln::n.lni:rn.mpr: Racks) :::I: ::-:: ::: 1000 T ] 1050 \ The Iower eﬁiCiency
Waveguide (in service tunnel) 1RE M |Servde Tuam e o e
T = e Slight increase including the 2
Chculatons With laads {isolatarn 26{ 36 m |Besm Tunnel e A 0.0 MA mOdUIatorS
— Some amount of increases including
. B ne | e (s ) the13 MA modulators
Subkotal BF whit Ondy 194 164 3
Total RF Liyhy 133 T7 .
—-< DRFS Heat Loago circulator

(S. Fukuda)



[ |
T Heat‘TabIeer DRFS (Full P‘ower)
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- -,-'"’ Heat Table for DRFS (Low Power Option)
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WATER AND AIR HEAT LOAD for SB2004 DRFS Low Power Option
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:lm  Comparison between RDR and

| | T P— DRFS: Pro&Con - - - . ... o

— Complete Single Tunnel

— Simpler waveguide system, then decrease of heat
load in PDS

— No klystron magnet cooling by using permanent
magnet

— Possibly eliminate the circulator

— Increase of Klystron, namely increase of cooling
channel

— Little bit complex PDS in low power option
— Components in the shield are crowded

— Hanging down structure of cryomodule and
vibration problem

=] |3 [ u 4 ° L} |3 [ Y 1% L ] B o [ Y 1% '] 1 |3 & u 1% '] 1 |3 [ u 4 ° ] 3 L o ] L ] u (=3 o
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,",E Example of Cooling Scheme

35 degl 13
Body
0.3 kW
DT-4.07 deg
=1, 06 Livver/min
BC Ps/AL A Mod Ace WG Load
14 kW 0, 05 k¥ W o ki
DT=14,7 deg U140, 68 do DT-11.41 d
B Y et s UG liite sl Ong
Q=0.495 litter/min G=1. 06 liteer/min 0=2.77 litter/mir DT=29. 4 des
Rack Sockol
L kW 0.5 k¥
DT=29. 4 deg T8, 77 g
Q-20,5 litter/min Q1. 06 Jitter/min
DC PS/ML A Mod

14 k¥
DT=14, T deg
Q:0, 95 litter/min

hlystron ol lector
4.8 kW

OT=18 dog

Q=% 84 litter/min

64, 4 degl

ALCPGO09 DRFS Heat Load 15
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,',l,‘: - Another Layout of DRFS

“Cryomodule on the C round

Low power option

Full Scheme

If tunnel diameter is chosen to be 5.75m, it is possible to
Have an enough maintenance/installing space in the center.

ALCPGO09 DRFS Heat Load 16
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,',lE Summary

28/5/2009

Proposed DRFS scheme was shown in this presentation.

This scheme has a redundant MA modulator/DC power
supply and it mates to the request for the high availability.

Layout is also shown.

Comparison of heat load table between RDR and DRFS
are shown.

Detailed heat tables for full DRFS and low-power-option
DRFS are shown.

High delta T cooling configuration for DRFS is proposed.
Pro and con comparison

Another DRFS in which cryomodule is on the ground are
also shown as alternative DRFS.

ALCPGO09 DRFS Heat Load 17
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