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The PIP-II Project’s superconducting linear accelerator (Linac) will fuel the next generation of intensity frontier experiments at Fermilab. Benefitting from the high efficiencies of superconducting radio-frequency (SRF) technology, the linac shall consist of five types of superconducting cavities and cryomodules. They will accelerate H− ions to 833 MeV for injection into the Booster Complex of Fermilab. Upgrades to the existing Booster, Main Injector, and Recycler Rings will enable them to operate at a 20 Hz repetition rate and provide a 1.2 MW proton beam for the Deep Underground Neutrino Experiment (DUNE) at the Long Baseline Neutrino Facility (LBNF). The superconducting Linac shall operate at harmonic frequencies of 162.5 MHz, 325 MHz, 650 MHz, with energy ranging from 2.1 MeV to 833 MeV. The relativistic β for the H− ions goes from 0.07 to 0.854 over this energy range. 
The PIP-II Linac shall consist of one half wave resonator (HWR) cryomodule, two single spoke resonator of type 1 (SSR1) cryomodules, seven single spoke resonator of type 2 (SSR2) cryomodules, nine low beta elliptical cavity cryomodules (LB650), and four high beta elliptical cavity cryomodules (HB650). The LB650 cryomodules contain four 5-cell cavities each, with geometric beta of 0.61 and operating at 650 MHz.  
The PIP-II linac is to operate with continuous wave (CW) RF, and a pulsed beam. Having pulsed compatibility is encouraged, to lower operations costs. In both regimes cryomodule shall support peak currents of 10 mA chopped with arbitrary patterns to yield an average beam current of 2 mA.
PIP-II is the first US Department of Energy particle accelerator project with significant international in-kind contributions from France, India, Italy, and the United Kingdom. 
Due to the complex design of the cryomodules as well as the international partnerships, PIP-II requires a significant design coordination and integration oversight. As part of the oversight strategy, a design review plan specific to PIP-II has been developed. The primary goal of the Project design reviews is to ensure optimized and safe design by identifying potential or actual design problems as early as possible to minimize the cost, schedule, and performance impact. 
This review comprises of the Final Design Review and Procurement Readiness Review for the prototype couplers to be used in the prototype HB650 cryomodule. Per the PIP-II Design Review Plan,

1. Final Design Reviews (FDRs) are technical and programmatic reviews to provide assurance that the completed design of the selected configuration meets all functional and performance specifications as well as interface agreements. The technical areas addressed during the review include the design configuration and integrity of the selected design; verification planning, requirements, and compliance; operations planning; support equipment; and systems compatibility. 
2. Procurement (or Production) Readiness Reviews (PRRs) are held prior to the start of manufacturing and testing of major sub-system assemblies. PRRs are largely technical reviews, but include assessment of the planned cost, schedule, and personnel needs to complete the manufacturing processes that are covered.
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	Location:
	CEA, Zoom

	Date:
	10 & 11 Feb 2020

	Indico Site:
Zoom:
Reviewers:
	https://indico.fnal.gov/event/22769/
https://fnal.zoom.us/j/596177374
 Eric Montesinos, CERN (Chair)
Robert Laxdal, TRIUMF


Agenda Details
Introduction
I-1 Introduction:  Cristian Boffo (FNAL)
Coupler design Introduction
II-1 Specification and Requirements:  Dr. Nikolay Solyak (FNAL)
II-2 650MHz Coupler Interfaces and Risks:  Cristian Boffo (FNAL)
II-3 Progress since PDR including review recommendations:  Dr. Nikolay Solyak (FNAL)
II-4 Discussions
Coupler Activities including Partners
III-1 Coupler activities at FNAL, USA:  Dr. Nikolay Solyak (FNAL)
III-2 Coupler activities at BARC, India:  Dr. Rajesh Kumar (BARC/INDIA)
III-3 Coupler activities at CEA, France:  Dr. Hassen Jenhani (CEA/France)
III-4 Discussions
Design Optimization
IV-1 RF design:  Dr. Sergey Kazakov (FNAL)
IV-2 Mechanical design:  Oleg Pronitchev (FNAL)
IV-3 Multipacting and Thermal analysis:  Dr. Sergey Kazakov (FNAL)
IV-4 Discussions
Coupler Life Cycle
V-1 Coupler Life Cycle:  Ken Premo (FNAL)
Reviewer’s Executive Session
Day 1 Closeout
Day2 Opening
VII-1 Day2 Opening:  Cristian Boffo (FNAL)
Coupler procurement
VIII-1 Coupler procurement and production plan:  Ken Premo (FNAL)
VIII-2 QA / QC / ESH:  Ken Premo (FNAL)
VIII-3 Discussions
Coupler procurement Document Review
IX-1 Drawings and solid model review:  Oleg Pronitchev (FNAL)
IX-2 Coupler receiving and Qualification:  Ken Premo (FNAL)
IX-3 Discussions
Coupler procurement Document Review2
X-1 CM installation, tooling, and procedures:  Ken Premo (FNAL)
Discussion
Reviewer’s Executive Session
Review Closeout – Review Chair



[bookmark: _Toc252411]Review Charge Statement
The review committee is charged to evaluate the design and programmatic readiness of the PIP-II 650 MHz couplers to approve fabrication and validation activities. The review committee is urged to evaluate by responding to the following questions:

1. Technical Scope
a. Are all design & performance specifications and requirements approved and released?
b. Are the designs mature and technically sound to satisfy design & performance specifications?
c. Have all the major interfaces been identified and incorporated into the design? 
d. Are the fabrication and validation steps appropriately mature for prototype final design stage?
e. Is the development of associated drawing packages sufficiently mature for final design stage?

2. Design Management
a. Is the design team organized and staffed to successfully complete the project?
b. Have all the major risks been identified and managed?
c. Are procurements appropriately planned?
d. Are all related ES&H aspects being properly addressed?
e. Are appropriate QA and QC steps being implemented?

3. Overall Readiness
a. Is the design sufficiently mature to allow Prototype Final Design Review approval?
b. Is the procurement package ready to allow for procurement of couplers from industry?
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	HB650
	High Beta 650 MHz

	LB650
	Low Beta 650 MHz

	PDR
	Preliminary Design Review

	FDR
	Final Design Review

	PRR
	Procurement Readiness Review

	ICD
	Interface Control Document

	ISD
	Interface Specification Document
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	TC number
	Document Title

	ED0005757
	Preliminary Design Review Report
650MHz Power Coupler Preliminary Design Review

	F10056895-B
	650MHz Main Coupler 3D model and drawing package (zipped)

	ED0001830
	650 MHz β=0.61 Cryomodule Functional Requirements Specifications

	ED0009658
	650 MHz β=0.61 Cryomodule Technical Requirements Specifications

	ED0001322
	650 MHz β=0.92 Cryomodule Functional Requirements Specifications

	ED0009659-C
	650 MHz β=0.92 Cryomodule Technical Requirements Specifications (Proposal NS)

	ED0010433
	PIP-II Master Interface Control Document list

	ED0007567
	PIP-II Interface Control Document -650MHz Cryomodules

	ED0011227
	PIP-II HB650 Internal Interface Control Document 

	ED0011227
	PIP-II HB650 Internal Interface Specification Document 

	ED0005787
	650MHz Main Coupler Risk Assessment Document

	ED0011535
	Prevention through Design: 650MHz Main Coupler

	ED0011536
	Failure Modes and Effects Analysis: 650 MHz Main Coupler

	ED0010619
	650MHz Conventional Coupler F10071145 Test at Warm Test Stand

	ED0010822
	650MHz New (EM shielded) Coupler Test result from Warm Test Stand

	[bookmark: _GoBack]ED0011542
	Choice of baseline design for PIP-II 650 MHz Fundamental Power Coupler

	ED0011538
	RF design / Thermal properties / MP simulations of 650MHz coupler 

	ED0011537
	650 MHz Power Coupler inside CM Transportation Analysis

	ED0005788-A
	Procurement Plan HB650MHz Coupler Assembly

	ED0005689-A
	Technical Specification 650MHz Main Coupler

	ED0005689-A
	Transportation Specification

	ED0005689-A
	Raw Materials Specifications

	ED0005689-A
	Manufacturing Inspection Plan

	ED0005689-A
	Cleaning Procedure

	ED0010867
	650MHz Coupler RF Qualification Testing

	ED0011094
	Assembly Data, Coupler Installation

	PIP-II-doc-142
	PIP-II Project QA Plan

	PIP-II-doc-3415
	System-specific QA plan

	PIP-II-doc-3283
	Tracking in QC plan Tracker

	PIP-II-doc-4236
	High Beta (HB) 650 MHz Cryomodule QC Plan

	PIP-II-doc-4369
	Low Beta (LB) 650 MHz Cryomodule QC Plan

	PIP-II-doc-3100
	PIP-II Nonconformance Handling Procedure

	PIP-II-doc-2964
	PIP-II Lessons Learned Procedures

	
	

	Snapshot of technical documents from Teamcenter is available on PIP-II Docdb (PIP-II-Doc-4582-v4) for the upcoming 650 MHz Prototype Coupler FDR/PRR for Reviewers. Documents are considered obsolete after the review is completed (2020-02-12).
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