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SNS-PPU

• Increases power capabilities 
of existing 60 Hz accelerator 
structure from 1.4 MW to 2.8 MW

• Increases power delivered 
to first target station (FTS) to 2 MW

• Increases neutron flux on available 
beam lines

• Provides platform 
for construction 
of STS

SNS-STS

• Initial suite of 8 beam lines, 
with capacity to accommodate 
22 beam lines

• 467 kW diverted to STS by 
additional accelerator systems

• 10 Hz repetition rate, enabling 
broad dynamic range 

• World’s highest brightness 
short-pulse source optimized 
for cold neutrons

• 380,000 ft2 of new infrastructure

STS / PPU: Single Mission, Separate 

Projects
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STS / PPU Project Organizations Formed

STS / PPU: separate structures – common components

Being 
formed
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Project Framework Established

• Technical Design Report (Jan, 2015) is design basis

• Staff

– Largely matrixed from operations (similar to APS-U)

• 78 people have charged to PPU or STS through May

– 6 contracts for outside individual support 

– Subcontracts for AE and system measurements

• Meetings

– STS & PPU weekly

– Level 2 teams have own meetings

• WBS for PPU and STS are 
defined

– Scope definitions to level-
6
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PPU: Process towards detailed design evaluation 

• PPU: proceed to CD-1 in FY-17

– Conceptual Design Report this summer

– System reviews early next year

– DOE CD-1 review May 2017

High level PPU approach to CD-1

• DOE project critical decisions:

– CD-0: Mission Need (STS has this)

– CD-1 Approve baseline performance (conceptual design + initial 
cost estimate)
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SNS-PPU: Path to increased power

SRF linac

7 new SRF 
cryomodules

Associated RF 
support 

equipment

Copper linac

Upgrade some 
RF equipment

Ring

New injection 
magnets

2 new 
extraction 

kickers

Accelerator power Energy Current Pulse length Repetition rate

1.4 MW 0.94 GeV 26 mA 1 ms 60 Hz

2.8 MW 1.3 GeV 38 mA 1 ms 60 Hz

= × × ×
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PPU and STS are technically decoupled

• PPU provides 47 kJ per pulse – needed for STS

– 2.8 MW at 60 Hz

• Can modulate power delivered to each target

– Adjusting the linac chopping fraction, can reduce power to FTS

• 10 Hz /20 Hz

– Pulses can be diverted to STS at any frequency
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waveform
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Injection gap is 

adjustable
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PPU leverages technology developed for 1.4 MW

Spare RFQ : 
Improved transmission

Ion source test stand 
has led to current increases, 

demonstrating capability 
required for PPU

Spare SRF cryo-module 
operational since 2012, 

demonstrating PPU 
required cavity gradient 

Spare RFQ is ready 
for beam tests and 

is expected to provide 
required PPU transmission

Plasma processing 
for in situ cavity gradient 

recovery, needed to improve 
poorly performing installed 

cryo-modules, 
has been demonstrated

Ring damper system 
is operational, providing 

insurance against 
instabilities at higher 

PPU intensities

2015 Accelerator Advisory Committee:

“… decision to utilized existing accelerator technology is to be 
commended.”

“supports the decision to reduce the number of cryo-modules from 9 to 7”

2016 Accelerator Advisory Committee:

“Many of the present upgrades will provide a good foundation for the 
PPU.”
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PPU: Movement towards CD-1

• Defining approach for PPU equipment 
delivery: minimize in house effort

– Statements of interest from partner labs 
(FNAL and J-Lab) for building 
superconducting RF cryo-modules

– Partner with industry for high voltage 
modulator fabrication

– Magnet fabrication

• High level schedule produced

– Defines activity linkages

– Understand operational interfaces

J-Lab director letter 
of support for SRF 

fabrication
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Other CD-1 Preparations

• Alternates: examining higher power options

– Increased risk as we move farther from our established 
technology base

• Schedule: be poised to start spending project funds 
in FY18

– Securing space to clear out klystron gallery Jan. 2018

– Statements of work prepared

• NEPA documents
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PPU: Managing SNS operations impact

• One 6 month outage at 
the project end

– Ring injection chicane

– Last cryo-module install

– Install a “stub” in the RTBT 
for connection to STS tunnel 

– Coincide with 3 month IRP 
replacement

• Tunnel activities during normal maintenance outages 

LANL isotope line 
“stub”
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STS: Process towards detailed design evaluation 

Evaluate  baseline 
instrument performance  

10/20 Hz, 

Long/short pulse

Evaluate STS target system 
impacts 10/20 Hz, long/short 

Evaluate accelerator impacts 
long/short pulse

Analyze, 
compile 
report

External review

- Instrument 
performance

- Target system 
designs

Through August September-October November-December

• Refine the design

– Target concept

– Conventional facility building requirements and site layout

– Instrument concepts, requirements

• Address 10/20 Hz, long pulse

– Instrument performance and target system impacts
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STS 2016 Target System Activities

• Solid W target: rotating 
target adopted

– Facilitates higher power

• Target systems reconfigured

– Vertical maintenance

– No hot-cell

– Bunker approach for beam-line 
/ target interface
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STS 2016 Conventional Facilities Activities

• Evaluating neutron beam-
line and new target hall 
elevations

– Decisions this summer

• Site Layout

– Building access

– Building size requirements
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Summary

• STS/PPU project office is formed

– Organizations are moving forward

• Process is defined for design evaluation

– PPU: CD-1 in FY17

– STS: Refine the technical design and review this calendar year
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Questions?
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Backup
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SNS upgrade is packaged as 2 projects: 

SNS-PPU and SNS-STS

SNS-PPU upgrades 
the existing accelerator 

structure

Increases neutron flux 
to existing beam lines

Provides a platform 
for SNS-STS

SNS-STS constructs 
a second target station 

with an initial suite 
of 8 beam lines 

Mission need 
and science case 

for SNS-PPU 
and SNS-STS 
are the same
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PPU target plan: coupled to FTS activities

1.4 MW 
reliable 

operations

2016 2023

PPU final 
target design

Internal goal 
is 2 MW

20212018

Ongoing target post irradiation examination, instrumentation

Input to design evolution

Gas wall injection development

Red = PPU 
Activities

Evaluation of auxiliary target systems
(shielding, cooling, …)

FTS Target Reliability

- Structure/fabrication

- Gas injection

- Flow

PPU 
complete
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STS target systems 10/20 Hz impact 

assessment

• ~ 35 impacted systems are identified

– Cooling, rad waste, shielding, choppers, …

• Cost impact estimate has begun

– S9ome systems remain to be evaluated – complete for fall review

• Target systems are not expected to be a major cost driver for the 10/20 
Hz decision

…
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STS FY 2016 Project Activities

STS project 
office formed

Oct 2015 Nov Dec Jan Feb Mar Apr May June July

STS user 
workshop

BESAC Facility Upgrade Panel Reports
• STS science case
• 3 source strategy
• Technical basis

Kickoff Sub-committee Report 

Funds arrive ($10M)

AAC reviewSTS - PPU 
split

https://neutrons.ornl.gov/sts

STS Web 
site
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Ready to proceed: Accelerator provisions 

exist for beam energy increase

Tunnel: Fill 7 empty drift sections with 
cryo-modules (space available for 9)

Beam injection: 
Upgrade injection 

magnets

Klystron gallery: 
Fill empty area with high-power RF 

equipment

Beam extraction: 
Fill empty space with kickers

96% of ring/transport 
magnets are 1.3 GeV 

ready
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Ion source current: PPU requirement 

demonstrated

• We would like 10-20% margin: keep improving

PPU Requirement
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SRF for 1.3 GeV: leverage operations developments

Gradients

• PPU gradient is the same as the 2012 spare CM

• Poor performers are improved by plasma processing

• Only need 7 new cryo-modules: space exists for 9

Cavity Gradients

Existing spare cryomodule 

performance


