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1. Overview
· Session for WG4 “Operational Experience” at the TTC Meeting at KEK was held in the morning of Sep.26.

· WG4 goals and guidelines given to the presenters prior to the meeting are attached at the end of this report.

· Five presentations were given prior to the free discussion time:

· TTF/FLASH – H. Weise

· SNS – I. Campisi

· KEKB – K. Akai

· JLab – A. Hutton

· SC Cavities at Storage-Ring-based Light Source – S. Belomestnykh

2. Highlights of WG4

· A comparison was attempted on the accumulated operational experience at each of major SRF-based facilities by introducing a unit called “cryomodule-centuries”. Ten units of cryomodules operated over five years, for instance, will correspond to 0.5 cryomodule-centuries. While a care must be taken to properly take into account the variation of actual hardware implementation, the present operational experience in the world was found to be

· CEBAF

5 cryomodule-centuries

· LEP-II

3.7

· Cornell

0.31

· KEKB

0.56

· TTF/FLASH

0.27

· XFEL

11.6 for 10 years operation
· ILC Main Linacs
186 for 10 years operation
· Operating gradient compared to peak (maximum) gradient.

· Most groups reported cavity operation at gradients with 5-10% overhead below the peak performance.

· It was found, as generally conceived, that operation of SC cavities permits easy reconfiguration so as to work around temporary or permanent cavity inoperability.

· Protection of cryomodule against failures, particularly, catastrophic ones

· TTF/FLASH report emphasized the importance of check-lists, professional assembly and installation while relying on trained procedures, once adequate hardware design and build are established. It was pointed out that arbitrary intervention by physicists to make “improvements” should be discouraged in order to improve the operational stability, continuity and system maintainability.

· SNS report emphasized the importance of the reliability of seemingly innocuous components used in all varieties of hardware interlocks.

· Protection of cryomodule performance against long-term degradation

· Most SC accelerators reported no major instances of long-term hardware degradation.

· CEBAF, however, showed evidence of random onset of field emission sources, which corresponds to approximately 1% per year loss of gradient. It is suspected to be caused by a particle which moves possibly from a low-field location to a place with high fields within the cavity. As other accelerators have not seen similar phenomena yet, the scaling of its frequency and magnitude with cavity gradient is not known, nor if this is a problem which is likely to also occur elsewhere in the future.

· Optimum operating conditions

· Once the Q0 dependence on temperature is known, the optimum operating temperature may easily be chosen as a cost optimum. See the SNS example.

· CEBAF reported issues with magnetic fields produced by an electrical transformer, welding and routing of high-current cables.

· Probability of replacing cryomodules

· CEBAF reported
5 replacement in 5 cryomodule-centuries (1/cryo-century)
· LEP-II reported
6 replacement in 3.7 cryo-century (1.6 / cryo-century) 

· Statistics for subsequent, second-generation large scale cryomodule installation are yet to come, and are of great interest for both the responsible parties and the SC community as a whole.
· SRF-based storage rings for light sources

· It was reported that a number of new (or refurbished) light sources based on SC-based storage ring technologies are in operation or in commissioning (CESR-CHESS, TLS, CLS, SOLEIL, Diamond, BEPC-II, SSRF and NSLS-II). While they generally operate at much lower gradient (4-8 MV/m) than typical SC-based linacs as much stronger emphasis is placed on reliability, they are expected to provide interesting data and insights into the reliability issues of SC-based accelerator systems.
3. Conclusions of WG4

· WG4 discussed the fast-growing operational experience from a large number of installations.

· While the experience so far speaks favorably for operational availability of SC systems in general, reliable operation to achieve at next-generation large installations requires a large extrapolation (particularly for the ILC).

4. Further Work for WG4

· Define ways of comparing experiences. For instance, we could/should do the following:

· Create an SC system comparison chart a la “Table of Accelerators” in the Particle Databook, but with more emphasis on technical configuration together with schematic diagrams.

· Attempt to spell out the similarities and differences in construction of cryomodules at the component level and make this comparison part of the chart.
· Accumulate operational experiences in ways the TTC community can readily share. 
· Define standardized measures of operation time at certain cryogenic temperature, time under power and so on and log the data as such.

· Log the number of warm-up and cool-down cycles.

· Log the noteworthy incidents.

5. Schedule of Possible Collaborative Effort

6. Others

WG4 Goals and Guide to Speakers

--------------------------------

Examine the factors that influence the performance of SRF linac system with emphasis on cryomodules over several years of operation. We aim at addressing the following questions. Speakers are strongly

encouraged to cover (at least some part of) the list below:

1. Operating gradient compared to peak gradient
· What are your typical performance parameters of your system and how do they compare with the "best" performance on the test bench or design specifications? 

· What are the driving factors behind the observed performance with your system?
2. Protecting the cryomodule against catastrophic failure 
· What specific sort of major failure modes did your system encounter and how did it withstand it? 

· What kind of protections measures would you retain and recommend to implement if you upgrade your system or built a new one?
3. Protecting the cryomodule performance against long-term degradation 

· What type of performance degradation or component failures were seen in long-term operation?
· What type of preventive measures would you implement in your upgrade or in a new system?
4. Optimum operating conditions (temperature, vibration, magnetic fields, etc.) 

· What is the operation time and failure statistics of your system? 

· What sort of severity these failures were associated with?

5. Probability of replacing cryomodules.
· What is the operation time and failure statistics of your system?

· What sort of severity of these failures were associated with?
PAGE  
1

