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DRFS Main Linac Heat Load

S. Fukuda
KEK
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DRFS Configuration
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Low Power Option of DRFS 
and Full Scheme I

Aiming for the easy  upgradeability  to  standard scheme
Partial sacrifice of  DRFS operability

BackupBackup
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Low Power Option of DRFS 
and Full Scheme (II)

Aiming for the easy  upgradeability  to  standard scheme
Partial sacrifice of  DRFS operability

High Available DRFS without Raising Cost
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Comparison  between BCD and 
DRFS（Full)
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Numbers of Components in DRFS
（Only RF Related)

1Pulse Transformer

1Modulator

0.50.50.50.5DC P/S

0.50.50.50.5MA Modulator

1Trigger Module/depend on fanout

1-26136.5Interlock module

1136.5LLRF

1136.5Pre Amp

11111Heater P/S

1000Coil P/S

1136.5Focusing PM（EM)

1MBK

136.5700ｋW Klystron

241339Load

321319.5Magic Tee（Hybrid)

262626Directional Coupler

262626Cavity

Back-upBack-up

BCDFull P DRFSLow P DRFSItem
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Layout of DRFS including All 
Required



8ALCPG09 DRFS Heat Load
(S. Fukuda)28/5/2009

DRFS Full Power Scheme Layout
5.2m diameter

2 RDR-RF units Layout

Components Size

DC power Supply

LLRF Rack
MA Modulator Rack

Control Rack

3D View of DRFS

Full Scheme to Half Option

Full Scheme

Low Power Option

Add klystron in future

Example of LowP
PDS Layout
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Water Cooling Comparison Full Scheme DRFS

Assume the same efficiency 
with J-Parc DC PS. If backup operates, 
It is doubly high.

Cancel with decrease of PDS loss and
Increase klystron collector loss due to 
The lower efficiency

RDR
DRFS Full Scheme

Slight increase including the 2 
MA modulators

Some amount of increases including 
the13 MA modulators

No Pulse Transformer

Increase Socket Number from 1 to 13

Permanent Magnet Focusing

No circulator
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20% Overhead
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Water Cooling Comparison LowP DRFS

Assume the same efficiency 
with J-Parc DC PS. If backup operates, 
It is doubly high.

Cancel with decrease of PDS loss and
Increase klystron collector loss due to 
The lower efficiency

RDR
DRFS Full
DRFS LowP

Slight increase including the 2 
MA modulators

Some amount of increases including 
the13 MA modulators

No Pulse Transformer

Increase Socket Number from 1 to 13

Permanent Magnet Focusing

No circulator
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Heat Table for DRFS (Full Power)
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Heat Table for DRFS (Low Power Option)
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Comparison between RDR and 
DRFS: Pro & Con

Pro
– 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

Con
– 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
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Example of Cooling Scheme
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Another Layout of DRFS
Cryomodule on the ground

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

Full Scheme

Low power option
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Summary
• 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.


