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1. Study Plan
1.1 Goal 
The goal of this study is to produce the beam loss of ERL beam at ERL beam to dump transport line and measure the resulting radiation level near the ERL block house shielding penetration and at the ERL block house roof. The study is to be conducted in accordance with C-A-OPM 9.1.9.

1.2 Conditions
1. The electron kinetic energy 2MeV
2. Average current 5 uA 

1.3 Energy Deposition and Radiation Estimate
1. Under above condition the deposited average power will be 10W.
2. Dose Estimation    TBD by Dana
3. Under condition of fault studies the rate will be TBD.


1.4 Instrumentation
1. The beam current from the gun is controlled by ICT located just downstream of the gun and by laser repetition rate.
2.  Losses can be monitored by be beam loss monitor station included PMT, Ionization Chamber and Pin-diode. 
3. Radiation surveys are to be conducted with HP1010 meter or comparable instrument.
4. Chipmunk NMXXX inside block house will be used to monitor radiation.

1.5 Method
1. Prepare for the fault condition as per C-A-OPM 9.1.9
2. All injection dipoles are off.
3. Conduct background measurements (no beam)
a. With beam and SRF cavity OFF measure and record the radiation level near ERL block house shielding penetration. 
b. Turn on SRF Gun, Laser shutter is closed, No beam.
c. Measure and record the radiation level near ERL block house shielding penetration.
4. Gun to faraday cup fault studies. 
a. Open laser Shutter. Establish 5uA beam from the gun to the Faraday Cup (FC). First injection dipole is off. Control current by FC and ICT.
b. Measure and record the radiation levels under the normal operation.
c. Scan vertical corrector. Measure and record the radiation levels under the loss condition. Record the beam current upstream of the loss.
d. Scan horizontal corrector. Measure and record the radiation levels under the loss condition. Record the beam current upstream of the loss.
e. Insert halo monitor. Measure and record the radiation levels under the loss condition. Record the beam current upstream of the loss.
5. ERL injection line fault studies
5.1 First segment
a. Establish 5uA beam from the gun to the Faraday Cup (FC).
b. Turn on first injection dipole (second dipole is off.)
c. Measure and record the radiation levels under the normal operation.
d. Scan horizontal corrector in the first injection dipole. Measure and record the radiation levels under the loss condition.
e. Scan 1st dipole vertical correction in the first injection dipole. Measure and record the radiation levels under the loss condition.
f. Insert horizontal halo monitor. Measure and record the radiation levels under the loss condition.
5.2 Second segment
a. Turn on second injection dipole (third dipole is off).
b. Measure and record the radiation levels under the normal operation.
c. Scan horizontal corrector in the first injection dipole. Measure and record the radiation levels under the loss condition.
d. Scan 1st dipole vertical correction in the first injection dipole. Measure and record the radiation levels under the loss condition.
e. Scan horizontal corrector in the second injection dipole. Measure and record the radiation levels under the loss condition.
f. Scan 2nd dipole vertical correction in the first injection dipole. Measure and record the radiation levels under the loss condition.
g. Insert vertical halo monitor. Measure and record the radiation levels under the loss condition.
6. ERL Extraction Line and Beam Dump Fault studies. Set 3rd and 4th injection dipoles and extraction line dipoles.
7. [bookmark: _GoBack]Establish 5 uA current from the gun to the beam dump. Measure and record the radiation levels under the normal operation.
8. Scan injection line dipoles. Measure and record the radiation levels under the loss condition.
9. Scan extraction line dipoles. Measure and record the radiation levels under the loss condition.
10. Scan solenoids before and after the 5 cell cavity. Measure and record the radiation levels under the loss condition.
11. Scan beam dump quadruple. Measure and record the radiation levels under the loss condition.
12. Gate Valves Fault studies. (Check power limit with vacuum group).
a. Closed extraction line valve. Measure and record the radiation levels under the loss condition. Record the beam current upstream of the loss.
b. Closed 5cell cavity downstream valve. Measure and record the radiation levels under the loss condition. Record the beam current upstream of the loss.
c. Closed 5cell cavity upstream valve. Measure and record the radiation levels under the loss condition Record the beam current upstream of the loss.



