LCLS Injector, Sector 21 and BC1
DC Magnet Power and Control Systems
Response to Review Committee Report 

Introduction
This document contains the response to the technical comments and recommendations suggested by the Review Committee on March 30, 2006. We show the responses by blue-colored text.
Committee Comments, Findings, and Recommendations

1. Evaluate the presented designs against LCLS physics and performance requirements

a. Based on the information provided, the designs appear to meet the LCLS physics and performance requirements.

b. See 7. Additional comments, findings, and recommendations.
Response to 1.a.: We thank you for the vote of confidence.
Response to 1.b.: A response is unneeded.

2. Determine if the degree of inter-discipline integration is adequate

a. Inter-discipline integration and coordination appears to be adequate at this stage. 

b. Concerns were identified about the next phase, specifically, cable tray loading and access to the trays, for the cables from the power supply to the magnets, need to be addressed soon.
Response to 2.a.: A reply is unnecessary.
Response to 2.b.: A review to look at DC power cables, and cable tray access, fill, and loading will occur on April 19, 2006.
3. Ascertain if the system definitions support writing software operating programs

a. Consider improving documentation of all embedded software and control relay programming, for example: 

i.
Documentation for the code

ii.
Formal archive process 
iii.
Control of release
Response to 3.a.i.: Each embedded system will have its own Web page, which is the collection point for all related documentation. The Web page will describe what is required to build a complete system, including software and hardware. The software documentation will list the required development tools and environment, as well as provide instructions for building a running version of the software. 
Response to 3.a.11.: We will archive all embedded software and Programmable Logic Controller (PLC) source code in CVS. This is the code versioning system currently used by the LCLS Controls Group. SLAC Computer Services backs up the CVS Repository every 24 hours. Note that Dave Mac Nair’s Ethernet PS Controller embedded software is archived in the LCLS CVS Repository.

Response to 3.a.iii: The LCLS Software Group will formalize the procedures for software configuration control by December 1, 2006. Prior to this, the author of the embedded software is responsible for maintaining release control.
4.
Identify any other technical issues not already addressed in the presented designs.

b. Clarify PPE Categories in Hazard Analysis

c. Lock and Tag must be addressed in the design – If not changed, that information should be noted.
Response to 4.a.: During the review, a discussion centered on PPE and the hazard category associated with working in a chassis operating at 120VAC. NFPA 70E, Table 130.7(C)(9)(a) defines work on 120VAC live parts as Category 0 (taking into account Note 3 pertaining to fault currents less than 10kA) and requires V-rated gloves. However, NFPA Table 130.2(C) defines the 120V prohibited and restricted approach boundaries as “avoid contact.” Table 130.2(C) implies the acceptable use of a voltmeter with appropriately V-rated test probes in lieu of V-rated gloves to accommodate the no-touch requirement. The hazard table in the PowerPoint Presentation of March 30, 2006 should have delineated the SLAC practice for troubleshooting 120V circuits; i.e. to follow NFPA Table 130.2(C).
Response to 4.b.: Although not stated during the review, all circuit breakers and power supplies are pad-lockable and comply with SLAC LOTO requirements. Equipment lock and tag procedures (ELPs) will be written for all new equipment. Furthermore, we will revise the ELPs for all renovated or modified equipment, as required, to ensure safe operation. The plan is to write, revise, and review the ELPs as part of the system readiness reviews that will occur later, and prior to system turn-on.
5.
Determine if the presented plans for design, procurement, and installation are reasonable

a.
Yes, plans are reasonable.
Response to 5.a.: No reply is required.

6.
Identify any safety or environmental issues that require addressing

a.
Lock and Tag

b.
Racks – clearance requirements for 480 V service to racks
Response to 6.a.: Please see the reply to 4.b. above.
Response to 6.b.: LCLS personnel specified and ordered the 480VAC rack bus work using the recent SSRL drawings that show voltage hold-off clearances required by the National Electrical Code. Lyru Engineering delivered the bus work. SLAC EEIP inspectors will examine the bus work and ancillary hardware to verify conformity.
7.
Additional comments, findings, and recommendations

a.
Review was very well thought out and complete. The ability to review the information prior to the meeting was appreciated. Pictures helped to clarify the work scope and design.

b.
Ethernet Controller: How will the system be maintained?
i.
Complete units or spare parts?
ii.
Road map for components?

c.
Remember to modify the MCOR module if you plan to run at 120 Hz

i.
Hardware changes are required to the MCOR at 120 HZ

d. Stability, Sector 21 transfer: 

i.
Boost Power Supplies need to be tested to work at low current levels, soon. 
e. Environment: Power supplies at SSRL have failed due to build up of dust and dirt on components and in ventilation pathways. Consider adding additional air filter on the input and routine maintenance to clean supplies.

f. Monitor the MCOR bulk voltage for under voltage protection (can be software). The voltage is available in the backplane of the MCOR system.
g. Consider option to record PS faults in EPSC.

i.
Controller supports status bits

ii.
Review PS capabilities

h. SSRL logs every single comment to the PS

i. Perry Anthony, ESO was pleased with the planning for EEIP inspections, the hazard analysis and the safety planning to date. He expressed concerns about the rack 480 V service and clearances, including screws that were too long used on the bus bars and the cable tray system including adding cables to existing overloaded trays.
Response to 7.a.: A reply is not required.

Response to 7.b.: Six LCLS systems require the Ethernet Controller. CPE will furnish two spare controllers and critical spare parts. The controller aggregate MTBF will exceed 50,000 hours or almost 8 years. For a projected 20-year LCLS operating life, three controller failures will occur. Two spare controllers and critical spare parts consisting of the AC to DC power supply, Netburner modules, fan modules, and fan filters are adequate.
Response to 7.c.: During MCOR system commissioning, LCLS/PED staff will measure the load parameters of each MCOR channel. PED will tune and optimize the response of each MCOR for DC, 10Hz, or 120Hz bandwidth.
Response to 7.d.: We have scheduled testing of the QE quadrupole boost and bulk power supplies for regulation and stability under various low current operating scenarios. The testing will start in the near future. Concurrently the evaluation of several candidate power supplies from industry for possible low current operation is underway in the event the existing QE magnet power supplies are unsuitable for low current LCLS operation.
Response to 7.e.: The Intermediate and MCOR chassis are not amenable to air filters. However, LCLS and the PED maintenance staff strongly agree with the Committee’s recommendation for a proactive and routine cleaning regime. We will forward this recommendation to the maintenance staff.
Response to 7.f.: The control system software and hardware will monitor the MCOR bulk power supply for under-voltage and over-voltage protection.
Response to 7.g.: The Ethernet Controller (like its Bitbus predecessor) possesses the capability to monitor the state of four PS status lines in an error message whenever there is a power supply trip. However, only the large power supplies can use all these status lines. The Intermediates are low power, and do not require as much internal protection. Furthermore, they are usually space limited. All the interlock I/O signals provided to the control system software by the Intermediate Power Supply Controller are logged in response to a status change.
Response to 7.h.: This was information from a Committee member. No response is required.
Response to 7.i.: We thank Perry for his positive remarks about the planned EEIP inspections, the presented hazard analysis, and the safety planning. Regarding the rack 480VAC service clearances, please see the reply to 6.b. above.

Paul Bellomo

Antonio de Lira
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