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        Controls Prototype Acquisition Plan     


7/18/2004

During FY 05, the LCLS controls group would like to prototype and verify our critical technologies. During this year, we should purchase, build, or otherwise acquire and evaluate our first examples of hardware solutions that are needed. Equally important in this year is the first steps in the integration of the “SLC-aware” IOC.

We have identified the key hardware elements and prioritized them as follows: First priority - SLC timing into EPICS, EPICS event generator, EPICS event receiver, laser control (motors and standard I/O), beam position monitors,  bunch length monitors, coherent radiation auto correlator, and personnel protection system; second priority - Low Level RF,  machine protection, power supply control, wire scanner, and OTR profile monitor; and third priority - electro optic bunch length timing, toroid beam charge monitor,  and transverse deflecting cavity bunch length measurement.
These items can best be tested at the FFTB/SPPS beamline early in the project. This area provides access to a short-bunch beam, a FIDO for timing integration, low level RF, and SLC communication. We will need 5 19 inch racks for our equipment as well as room for 3 workstations. In addition, the laser components could be assembled in the laser room in B406 at this site and allow us to complete most of our tests. 
The complete list of tests is as follows:
1) Test of the Timing System
Is Priority 1 and requires access to PNET and a FIDO.
It will need the following equipment: VME crate, Power PC, PNET receiver in VME*, Event Generator for EPICS timing*, and Event Receiver.
We will demonstrate: proof of integration to the SLC timing, early tests of the event generator, early tests of the event receiver and start development of the timing system events
location: Racks B407A-07 and B407A -08  in Building 406 & 407
When needed: August 2004
What is needed:
	Item
	Manufacturer
	URL/contact
	Dependencies for delivery
	Quantity/Price
	Total $

	SLCNet tap (includes MPG)
	
N/A
	Michael Harms, ESD

tallmike@slac.stanford.edu
	None if done now. Could be done with 1 day’s notice.
After summer shutdown, they will be much busier.
	4 hours @ $46 to install RG59 with BNC terminator (cable donated)

	184

92

	MDL tap
	N/A
	Alonzo Baker awb@slac.stanford.edu
	Summer shutdown
	Quote requested 28jun04
	TBD

	Linux work
station
	Dell
	SCS
	Standard procurement takes 3-6 weeks
	2@$1500
	3000

	VME crate
	Wiener Plein & Baus
	Andreas Ruben 

(937) 324-2420
	8 weeks
	2@$5600
	11200

	PPC IOC
	Motorola
	unknown
	Standard procurement
	2@$4315
	8630

	PNET boards
	SLAC subcontractor
	Dave Brown, ESD

david@slac.stanford.edu
	Dave must finish design and send away design for fab
	TBD
	TBD



	EVG-110
	Micro-Research Finland Oy
	http://www.mrf.fi/evg.html
	New version in development. No old available to buy. Maybe can borrow from SLS
	1@0
	0

	EVR-100
	Micro-Research Finland Oy
	http://www.mrf.fi/evr.html
	As per EVG
	2@0
	0

	R19” rack
	
	
	Use existing racks
	2@0
	0

	Ethernet, switch  upgrade from 24 to 48 ports 
	Cisco
	Fred Hooker, SCS hooker@slac.stanford.edu
	SCS personnel availablity
	Switch may be charitable donation from SCS
	0

	Terminal Server
	Cisco
	http://www.cisco.com/en/US/products/hw/routers/ps259/products_data_sheet0900aecd800f414c.html
	Standard procurement takes 3-6 weeks
	1 8-port terminal server
	300

	TOTAL
	
	
	
	
	23314


2) Laser Controls

Is Priority 1 and requires access to the laser and access to the timing.
It will require the following equipment: VME crate, Power PC,  Motion Control*, and some Conventional I/O.
We will demonstrate the motion control system, provide an early test stand for conventional I/O, and provide early support for the laser development.
location: Building 261. Using hardware in (1), the following additional hardware is needed:
	Item
	Manufacturer
	URL/contact
	Dependencies for delivery
	Quantity/Price
	Total $

	VME58 Intelligent Motion  Controller
	Oregon Micro Systems
	http://www.omsmotion.com/library_files/pdfs/catalog.pdf
	Standard procurement
	1@price requested 18jun04
	TBD

	Digital I/O Module
	Xycom
	http://www.xycom.com/products/vme/240.html
	Standard procurement
	1@price requested 18jun04
	TBD

	TOTAL
	
	
	
	
	TBD


3) Test of the BPMs

Is Priority 1 and requires access to timing and the beamline.

It will require the following equipment: 3 Libera BPM Systems,
We will demonstrate BPM resolution versus bunch charge, prove the BPM integration into the timing and verify that the latency meets fast feedback control requirements.
location: Building 261. Using hardware in (1), the following additional hardware is needed:
	Item
	Manufacturer
	URL/contact
	Dependencies for delivery
	Quantity/Price
	Total $

	Libera BPM system
	
Instrumentation Technologies
	Tomaz Karcnik

tomaz@i-tech.si
	Assume 6 week procurement time
	3@Price requested 18jun2004
	17700

	TOTAL
	
	
	
	
	17700


4) SLC Aware IOC

Is Priority 1 and requires access to SLC-net over Ethernet and timing
This can be tested in any of the other IOCs.
We will demonstrate integration of EPICS with SLC control system by providing data to SLC with the pulse ID.
location: Building 261. Hardware in (1) is sufficient; nothing additional required
5) Bunch length monitor

Is priority 1 and requires access to the beamline and triggers for gated data acquisition.
We will need an insertable CSR monitor and a THz detector with gated ADC data acquisition.
We will demonstrate noninvasive detection of CSR, discriminate between CSR and CTR and CDR effects, single shot correlation with bunch length, and demonstrate the ability to tune to a specific bunch length
location: Building 406 where there is access to beamline. There is access to the timing system at this location, but we could get by with generating our own triggers initially
expected BOE: fall, 2004
	Item
	Manufacturer
	URL/contact
	Dependencies for delivery
	Quantity/Price
	Total $

	CSR Monitor
	SLAC
	Tim Montagne
montagne@slac.stanford.edu
	In house system design and engineering and external fab
	1
	TBD

	THz detector
	TBR
	Patrick Krejcik pkr@slac.stanford.edu
	Availability from SPPS
	2
	0

	Gated ADC
	
	
	
	
	

	Linux workstation
	Dell
	SCS
	Standard procurement takes 3-6 weeks
	2@$1500
	3000

	VME crate
	Wiener Plein & Baus
	Andreas Ruben 

(937) 324-2420
	6 weeks
	1@$5600
	5600

	PPC IOC
	Motorola
	unknown
	Standard procurement
	$4315
	4315

	R19” rack
	unknown
	
	
	
	TBD

	Ethernet, switch and terminal server
	Cisco
	Fred Hooker, SCS hooker@slac.stanford.edu
	SCS personnel availablity
	This could be in place already. Need to ask
	

	Desks and chairs
	N/A
	Scrounge from SLAC salvage
	availability
	N/A
	00


6) coherent radiation auto correlator

Is priority 1 and requires access to beamline with CSR monitor

We will need a CSR monitor, optical table with mirror control, fine motion control of optical delay, a VME crate, power PC, multi-channel gated data acquisition, and a THz detector.
We will show the absolute measurement of average bunch length profile, verify the THz transport through windows and beam splitters and its effect on measured profile
location: Building 406 where there is access to beamline. There is access to the timing system at this location, but we could get by with generating our own triggers initially

expected BOE: fall, 2004
Using hardware in (5) and assuming we can use existing optical table, the following additional hardware is needed:
	Item
	Manufacturer
	URL/contact
	Dependencies for delivery
	Quantity/Price
	Total $

	Fine Motion Optical Delay Controller
	Oregon Micro Systems
	http://www.omsmotion.com/library_files/pdfs/catalog.pdf
	Standard procurement
	1@price requested 18jun04
	~2700

	Motor Power Supply
	
	
	
	
	1000

	Motor
	
	
	
	
	3000

	TOTAL
	
	
	
	
	6700


7) Personnel Protection System

Is priority 1 and requires access to the BSY area.
We will need a PLC and an IOC. 
We will demonstrate the interface into control system and robust operation in the BSY
location: BSY area 
expected BOE: unknown
	Item
	Manufacturer
	URL/contact
	Dependencies for delivery
	Quantity/Price
	Total $

	VME crate
	Wiener Plein & Baus
	Andreas Ruben 

(937) 324-2420
	6 weeks
	1@$5600
	5600

	PPC IOC
	Motorola
	unknown
	Standard procurement
	1@$4315
	4315

	1756 series PLC with s/w, back
plane and processor
	Rockwell Allen Bradley
	http://www.pro-face.com/support/download_e/dw_t/protocol/abcl_df1.htm
	Standard procurement
	1@5000
	5000

	TOTAL
	
	
	
	
	14915


8) Low Level RF
Is priority 2 and requires access to the klystron and timing.
We will need some LLRF control system* along with an interface into the global control system.
We will demonstrate that the LLRF jitter meets our specification, integrates into the timing and that the LLRF latency meets the fast feedback control requirements.

9) Machine Protection System
Is priority 2 and requires access to the timing system and  access to the Drive Laser mitigation device
We will need MPS hardware, an Interface from MPS hardware into the control system, VME crate for control system interface, and a Power PC.
We will demonstrate configurable  machine protection with 1 beam pulse shut down time and that the interface to the drive laser mitigation device is operational.
10) Power Supply Control

Is priority 2.

We will need an IOC, Power Supply and Power Supply Control.

We will demonstrate appropriate resolution for LCLS magnet control.
11) wire scanner monitor

Is priority 2 and requires access to beamline and timing system.
We will need an SLC wire scanner, data acquisition for photomultiplier tube, PM tube HV supply controller, stepping motor controller, position encoder readback

We will demonstrate EPICS data acquisition with timing using a SLC wire scanner, measurement of wire scanner sensitivity versus beam charge and provide testing of new Cherenkov and PM tube configurations

12) OTR profile monitor

Is priority 2 and requires access to the beamline and timing.
We will need a profile monitor screen, digital camera and optics, coarse motion actuator and the crate and I/O to control them.
We will demonstrate data acquisition with timing using images from profile monitor, measurements of camera sensitivity versus beam charge, and testing of optical resolution.
13) electro optic bunch length timing

Is priority 3 and requires access to beamline with EO monitor and the timing system.
We will need an SPPS EO chamber and optical setup, an SPPS laser pulse, EPICS timing, VME crate, fine motion control optical stage, gated camera image acquisition, and data acquisition synchronous with SCP data.
We will demonstrate measurement of EPICS timing trigger stability w.r.t. e-beam and laser as well as integration of EO data acquisition.
14) toroid beam charge monitor

Is priority 3 and requires access to the beamline.
We will need a toroid pickup from Bergoz (already ordered), a VME crate with timing and gated ADC data acquisition.
We will demonstrate EPICS data acquisition with timing using a commercially supplied toroid and measure the toroid accuracy.
15) transverse deflecting cavity bunch length measurement

Is priority 3 and requires access to linac and timing

We will need TCAV and a profile monitor.
We will demonstrate data acquisition with timing using image from profile monitor and integration with low level RF for the TCAV. We will provide the application program development for automating bunch length measurement
16) LLRF prototyping

Is priority 3 and requires access to …

We will need an RF power meter estimated at $3K and made by Agilent
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