I. Single House Commissioning Plan

A. Tunnel Work

1. Connect pbar cables to pbar ends of BPM

B. Service Building Decommissioning

1. Remove old BPM modules and NIM crates

2. Remove old BPM power supplies

3. Remove TIM chassis

4. Disconnect proton cables from analog box

5. Remove analog box

6. Remove External Device Bus chassis

C. Service Building Hardware Installation

1. Install VME crate

2. Install cards in VME crate (done sooner?)

3. Cabling

a) Connect proton and pbar heliax cables to transition point (done sooner?)

b) Connect beam signal cables from transition point to EchoTek cards

c) Connect Ethernet cable to processor

d) Connect BSYNC signal to timing card

e) Connect TCLK signal to processor and timing card

f) Connect 53MHz to timing card PLL

g) Connect External Device Bus cable between BLM chassis and BLM interface on BPM system

h) BPM Intra-card cabling (done sooner?)

(1) Connect 80MHz clock to all EchoTek modules from timing module

(2) Connect triggers to all EchoTek modules from timing module

(3) Connect outputs of diagnostics boards to inputs of EchoTek modules

(4) Connect diagnostic reference signal to all diagnostics boards.

(5) Connect diagnostic board control and power

i) Connect VME Power

4. Install necessary CAMAC modules?

D. Power-up Sequence

1. Turn on crate

2. Allow crate to boot, examine FP status LEDs

3. Processor test and setup

a) Verify Ethernet communication with processor (ping?)

b) Download configuration parameters (done on boot?)

c) Verify TCLK connection to processor board

d) Place timing card in diagnostic mode and verify change.

e) Examine and verify EchoTek module memory and setup.

4. Timing card tests

a) Verify proper PLL output frequency (80 MHz?)

b) Verify triggers (closed orbit & TBT)

c) Verify communication with BLM system

d) Set up diagnostic signal for power up tests

e) Verify diagnostic signal for power up tests

5. EchoTek card tests

a) Drive beam signal inputs with signal generator.

(1) Verify raw signal, bypass downconverter

(2) Verify closed orbit bandwidth measurement

(3) Verify 10 Hz closed orbit bandwidth measurement

(4) Verify TBT bandwidth measurement

b) Connect tunnel cables to beam signal inputs

(1) Enable diagnostic outputs for channel 1 & 5 of each card.

(2) Measure closed orbit bandwidth response of each signal path.

(3) Archive the response measurements

(4) Repeat the last three steps for channel pairs 2 & 6, 3 & 7, and 4 & 8.

E.  Beam First Turn Verification

1. Scope verification

a) Compare timing of first turn trigger output from timing card with beam signal.

b) Verify that trigger is within 3 turns of beam injection.

c) Compare timing of sample trigger (AA marker) to beam signal.

d) Verify that trigger is within aperture delay of EchoTek sample.

e) Repeat for all proton channels.

2. Trigger fine adjustment

a) Place EchoTek cards into raw data mode.

b) Trigger acquisition with first turn trigger.

c) Verify that first turn arrives at correct position in memory, fine tune trigger delay.

d) Place EchoTek cards into TBT mode and verify first turn goes to correct position in memory for all proton channels.

F. Turn-by-turn Verification

1. Place EchoTek cards into raw data mode.

2. Trigger acquisition with turn marker (AA).

3. Verify that beam signal occupies the proper location in memory, tune trigger delay.

4. Place EchoTek modules into TBT mode.

G. Closed Orbit Verification

1. Place EchoTek cards into closed orbit mode.

2. Verify reasonable position and intensity values.

H. Proton Calibration

1. Perform local bump around BPM and process a 7x7 grid of positions.

2. Use closed orbit I&Q data from each of the inputs for each of the positions to calculate corrections for scaling, non-linearities, and directivity (pbar only).

3. Save coefficients for corrections in memory for use in corrected position calculations.

I. On-line Configuration Parameters

1. Make changes to online configuration parameters to inform library functions and applications of change in house.

2. Verify proper on-line communication and operation with diagnostics applications.

