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The PPPL Highlights for the week ending May 3, 2013, are as follows:

U.S. ITER FABRICATION (D. JOHNSON):

At the request of the ITER Organization, PPPL asked a High Voltage Transformer supplier to provide information on short-circuit testing.

The Steady State Electric Network (SSEN) WBS Manager met with Export Control experts at PPPL and the USIPO to clarify export control issues related to the SSEN procurements.

A Pre-bid meeting was held with potential suppliers for the "Physics and Engineering Design Support and Diagnostic Hall Instrumentation Development for the ITER Low-Field-Side Reflectometry (LFSR) Diagnostic System". 

The Residual Gas Analyzer (RGA) design team met to discuss the disposition of class 1 chits from the recent PDR. 

 

A Progress Meeting in preparation for the Motional Stark Effect (MSE) Conceptual Design Review. A revised optical design was presented that promised more effective neutron shielding for the view at Equatorial Port 1.
NSTX (M. ONO):

S. Kaye (PPPL) and S. Sabbagh (Columbia University) from NSTX-U were members of the DIII-D Five Year Review, which was held at General Atomics on April 29-May 1. The DIII-D group presented their overall objectives and detailed plans and facility upgrades proposed for the years 2014-2018. 

The article "The Dependence of H-mode Energy Confinement and Transport on Collisionality in NSTX" by S. Kay (PPPL) et al. was published in Nuclear Fusion, Vol. 53, p. 063005 (June 2013). The article investigates the scaling of the energy confinement time in lithiated and unlithiated plasmas, showing how the different confinement scalings with engineering parameters for these two sets of discharges can be unified when the scaling is expressed in terms of dimensionless physics variables. Both show a strong, almost inversely linear, scaling with collisionality, the normalized confinement time increasing strongly with decreasing collisionality. The increased confinement is due primarily to the broadening of the electron temperature profile with reduced collisionality, with these plasmas being more stable to both microtearing and Electron Temperature Gradient modes. At the lower collisionality, however, a hybrid Trapped Electron Mode/Kinetic Ballooning Mode is predicted to become dominant, consistent with the increase in anomalous ion transport as collisionality is reduced. 

“Non-linear Modulation of Sort Wavelength Compressional Alfvén Eigenmodes" by E. D. Fredrickson (PPPL) et al. has been published in Phys. Plasmas 20, 042112 (2013).  The paper presents analysis using a simple 2-D dispersion relation that predicts CAE frequencies within approximately 5% and some aspects of the mode's poloidal structure. It also experimentally demonstrates coupling of the 1-2 MHz CAE to a low frequency (≈5 kHz) kink-like mode. A proposed coupling mechanism is through fast ion drive via a predator-prey relationship with a modulated drive or damping term for the CAE. 

Preparations for plasma operations in the NSTX-U configuration also continued with the successful review of the final design of the MPTS diagnostic exit flight tube and laser dump.  Power testing of the new firing generators for the field coil power conversion (FCPC) system rectifiers continues. Eight of the planned thirty-four firing generators have now been delivered to FCPC.

ITER & TOKAMAKS (R. WILSON):
DIII-D (R. Nazikian):

The gyrotron 8 water manifold drawings were completed and the purchase and procurement process has started, with the goal to have the unit in house and assembled by September 30.

A review was held of the initial model for the cross over network for the SPA/audio amplifier upgrade. The review identified design issues such as circuit resonances frequency overlap between the two bands that need to be addressed. A follow up review is scheduled. 

B. Tobias traveled to UC Davis this week in preparation for the installation of the DIII-D Microwave Imaging Reflectometer (MIR). At this time, fabrication has been completed and all key components have been tested. System assembly is underway, and characterization of system performance under laboratory conditions has commenced. An on-time delivery of the system to DIII-D is scheduled for May 20th. First data, presenting 2D images of electron density fluctuations in the same plasma region currently diagnosed by ECE-Imaging, is expected in June of this campaign.

E. Kolemen led an effort to develop and successfully test a divertor detachment and radiation control algorithm on DIII-D. Information from multiple diagnostics were integrated to control the gas puff level to obtain the desired detachment and radiation level. The algorithm is being upgraded with the data obtained from the first test of the system. 

R. Maingi, R. Nazikian and W. Solomon presented talks for the DIII-D 5 year plan review committee.

R. Maingi served as Vice-chair of the ITPA Pedestal and Edge Physics Group meeting in Garching, Germany. M. Okabayashi made a presentation at the MHD ITPA meeting at JET on "NTM locking avoidance by accelerating electromagnetic torque with feedback". 

R. Nazikian traveled to University of  Texas - Austin to present a talk at the IFS on "The Effect(s) of Resonant Magnetic Perturbations on DIII-D".

ADVANCED PROJECTS (H. NEILSON):

D. Gates presented a short summary of a paper on the "Origin of the Tokamak Density Limits" to the International Tokamak Physics Activity (ITPA) group on Magnetohydrodynamics (MHD), which met the week of April 22 in Oxford, United Kingdom. The talk was presented to a special session on the impact of high-Z impurities on ITER operations. The session was arranged to discuss the impact of a decision by the ITER council to use tungsten in place of carbon in the ITER divertor. Particular attention was given to the impact of tungsten on the density limit in ITER.

A paper, "STELLOPT Modeling of the 3D Diagnostic Response in ITER," by S. Lazerson and I. Chapman (CCFE), has been accepted for publication in Plasma Physics and Controlled Fusion. The paper examines the resonant magnetic perturbation (RMP) induced plasma edge deformation in ITER using the VMEC 3D equilibrium code. Magnetic, charge exchange, and Thomson diagnostic signals are computed with STELLOPT. This work highlights the use of stellarator tools in addressing the needs of tokamak research.

D. Gates presented a seminar at the Chinese Academy of Sciences Institute for Plasma Physics (ASIPP) in Hefei, China entitled "Origin of Tokamak density limit scalings". The talk describes a theory which potentially explains a long standing mystery regarding the maximum achievable plasma density in tokamak confinement devices.

FUSION SIMULATION PROGRAM (W. TANG):

B. Tang participated in an invitation-only NSF meeting on "Big Data and Extreme Computing" (BDEC) held in Charleston, South Carolina on April 29-May 2. This international conference focused on the development of appropriate infrastructure to serve both big data and extreme computing requirements. A valuable current reference highly relevant to this BDEC meeting is the DOE-SC ASCAC Report:  Synergistic Challenges in Data-Intensive Science and Exascale Computing  [http://science.energy.gov/~/media/ascr/ascac/pdf/reports/2013/ASCAC_Data_Intensive_Computing_report_final.pdf]  Summary Report of the DOE Advanced Scientific Computing Advisory Committee (ASCAC) Subcommittee, March 30.

THEORY (A. BHATTACHARJEE):

L. Zakharov attended ITPA MHD Topical Group Meeting, April 22-25, in Culham Science Center, UK, which is dedicated to disruption mitigation in ITER. In his talk on "Hiro Currents in VDE, Theory, Measurements, Simulations" he emphasized the fundamental role of Hiro currents in disruption physics, and for the first time in ITPA he presented the direct measurement of Hiro currents during vertical disruptions on EAST machine in China. New divertor tile diagnostics was developed to reveal the currents, which were so far were overlooked in interpretations and simulations of vertical disruptions and can make profound impact on assessment of disruption effects on the plasma facing surfaces. In addition, L. Zakharov and S. Sharapov organized a discussion in Culham Science Center on "Are Transport Barriers a Zone of Good Confinement or of its Collapse?". 

G. Hammett is at Oxford University as a Visiting Research Fellow at Merton College for their spring term, through late June. He will be working with Dr. Alex Schekochihin and others at the Peierls Centre for Theoretical Physics at Oxford and at the Culham Centre for Fusion Energy. He gave a talk on May 2 for the UK fusion theory video meeting on "Thoughts About Ways to Improve Confinement for Fusion".

P. Damiano from PPPL presented a theory seminar "Electron Acceleration in Alfvenic Aurora". To support Aurora arcs, electron acceleration in the monoenergetic Alfven waves regime was discussed. The results of 2-D MHD/hybrid simulations of Field Line Resonances in a dipolar magnetic field were presented. It was discussed that mirror effects self-consistently produced sufficient parallel electric field to accelerate electrons. The resulting broadening of the parallel current  in the MHD and hybrid models was compared. 

COMPUTATIONAL PLASMA PHYSICS GROUP (S. JARDIN):

E. Feibush presented "Introduction to Python Programming" as a mini-course sponsored by the Princeton Institute for Computational Science and Engineering on May 1. Researchers from twelve different University departments attended. The hands-on programming session emphasized the elements and features of Python and how it can be used in a scientific workflow. The course material included the "elvispy" software, a new Python Application Programming Interface to the ElVis scientific graphics display program. This enables a Python program to send f(x), f(x,t), and f(x,y) data directly to ElVis for display in a graph. The elvispy API was developed by CPPG intern M. Knyszek who served as a teaching assistant along with J. Miller and M. Lotocki.

Four graduate students from POSTECH University in Korea, supervised by Professor Hyeon Park, spent the last two weeks at PPPL primarily learning to use the M3D-C1 code. Each student is focusing on one or more MHD phenomena in KSTAR: sawtooth, tearing mode, and ELM.   The students have a gathered data from the ECEI and MIR systems on KSTAR and are interested in performing simulations with M3D-C1 for benchmarking and increased physics understanding. This collaboration is expected to continue with another visit during the summer.

ENGINEERING AND INFRASTRUCTURE (M. WILLIAMS):
NSTX Upgrade (R. Strykowsky, E. Perry, L. Dudek, T. Stevenson):
Construction: The upgrade of the PF4/5 supports continues. The relocation of the MPTS rack is in progress. Fabrication and wiring of the OH winding fixtures continues in the shops.

CS Upgrade: The third quadrant successfully completed the epoxy injection and is now in the resin curing cycle. It will continue ramp up temperature until the middle of Saturday. It will cool over the second half of the weekend and be ready for removal from the mold Monday morning. Four conductors have now completed insulation for the final quadrant. The remaining five are ready for wrapping. The OH Winding station and spool station fabrication continued throughout the week in RESA. Many of the small parts were being machined and painted. The electrical panels are also being installed on the frame. The first Outer TF coil was removed from the mold and inspected by PPPL. It will be shipped to arrive early next week. The first batch of T-Bars for the PFC tiles arrived from Carolina Fabricators and successfully passed incoming inspection. The CS Casing completed all vacuum leak tests. Fabrication of the PF1B mandrels started at the vendor. The TF Bundle mold machining continued at RENO. Currently they are finish machining the large diameter ends of the mold upper half. A preliminary pCMM arm inspection of the large ends looked good. The upper half still needs a finish cut on the long section to get that dimension right. They're working over the weekend on these steps and hope to be done by the beginning of next week. A successful peer review was held to review changes on the TF, OH and CHI busswork.

NBI Upgrade: The RWP area around BL2 as deconned, surveyed, and cleared for free release. The source platform remains posted. The second and third HVEs were moved into position in the NTC. Fabrication and leakchecking of LHe cryo line continues in the NB shop. LHe cryogenics line installation, welding, and leakchecking on the TFTR Test Cell South and East wall continues. Fabrication continues on the NB/TVPS duct components in the Tech Shop. Procurement activity for the water system piping subcontract continues and award is imminent. Work continued on the SOW and drawings for the power supply cable and tray subcontract requisition package. Tray support brackets were analyzed. Power supplies for the NBI Local Control Centers were purchased and received. The NBI Armor rework was completed and leakchecking indicates a successful repair. VV reinforcement fabrication was evaluated for a make versus buy decision and requests for quotes are in progress. Management conducted the monthly status review with all active jobs reporting.
Office of Project Management (T. Stevenson):
The COG/RLM online training for 2013 is in progress. A requirements document for WP 7.0 has been drafted and is in technical review with IT prior to circulation. Evaluation of outstanding action items is in progress.

Facilities and Site Services (M. Viola):

Material Services: Approval was granted from the PSO for the request of two additional vehicles to PPPL's present fleet, for the safety and Security of the Laboratory. Collaboration C-06-02 with General Atomics was approved for one year for the ongoing performance of research at CERS in collaboration with GA.

Engineering Services: Open GPP and OPEX projects were reviewed internally to re-align priorities for the remainder of the fiscal year. An FDR was scheduled for the Carpenter shop dust collector project for the coming week. PPPL logo was added to existing directional sign at intersection of Stellarator Drive and Forrestal Road on April 30.

Fire Protection: The warehouse loading evaluation was received from the Contractor. It is under evaluation for any additional work required. Received concurrence that a temperature alarm is not required for the water tower tank.

Telecom: The Telecommunications Office along with Computer Services will begin to test the applications and performance of VOIP capable equipment over the Lab’s WiFi network. Besides increasing efficiency and productivity, one of the project’s goal is to reduce the number of Lab issued wireless devices with recurring fees. The Telecommunications Officer approved the ‘printable’ online PPPL Phone Directory software update completed by the Business Computing Group. The new software feature will enable the Lab staff to print a hard copy of the online phone directory. The new printable version will be available in an Excel Spreadsheet format so that the data can be manipulated and sorted by the needs of the user.

Energy: A PPPL Energy Policy and Plan was drafted and is in internal review.

BUSINESS OPERATIONS (R. TEMPLON):

The PCard System Administrator distributed new cards to all PPPL cardholders. DOE had new cards issued to comply with General Counsel guidance that “US TAX EXEMPT”, cannot be printed on any contractor issued cards. Also, DOE redesigned the new card's face to reduce the possibility of accidental misuse for personal transactions.  

The Procurement Division compiled the Laboratory's cumulative small business subcontracting plan results through April 30. The results are: Overall Small Business, 55.7% (Goal 50.2%); Disadvantaged Business, 4.47% (Goal 5.0%); Women Owned, 5.26% (Goal 7.0%); HUBZone, 1.75% (Goal 3.5%); Service Disabled Veteran Owned, 2.82% (Goal 3.0%). To the extent feasible, Procurement continues to emphasize sourcing in all small business categories.

A. White served as a member of the procurement system independent peer review team at Lawrence Berkeley National Laboratory. 

J. Peterson made a presentation to the Procurement Division staff on a draft desktop procedure for quick closeout of cost-reimbursement and T&M type subcontracts.

 

PPPL submitted a proposal to NASA titled "An Information-Dynamical Approach to Understanding the Response of Earth's Radiation Belts to Solar Interplanetary Structures." The Principal Investigator is J. Johnson.  The total budget request is $549,700 for the four-year period of performance.

An amendment to the Work for Others Agreement with Tri Alpha Energy was executed this week to expand the current scope of work to include neutral transport code consulting by Daren Stotler. The total budget for this project increased from $627,000 to $657,000.  

S. Drapkin and T. Bleach met with K. Tafe from the DOE Princeton Site Office and Cory Johnson, a Contractor HR Specialist, from the DOE Chicago Office. The purpose of the meeting was to discuss the data PPPL submits in the DOE iBenefits system.

 

The PPPL Accounting Division responded to a request from the DOE Chicago Office as a result of questions raised from the Benefits Metrics survey submitted by  PPPL.

ENVIRONMENT, SAFETY, HEALTH  & SECURITY (J. LEVINE):

PPPL was notified by the New Jersey Department of Environmental Protection (NJDEP) that it has been approved for participation in the voluntary NJDEP Environmental Stewarship program. PPPL's application outlined environmental stewardship activities or programs in 20 of the 21 areas outlined by NJDEP. A recognition ceremony with NJDEP representatives will be scheduled at a later time.

Emergency Services Engine 66 responded to Princeton for two mutual aid assignments and to C-Site L-Wing for a smoke condition.

The Site Protection Division (SPD) issued three all staff e-mail messages regarding the Annual PTENS Test, Spring Building Evacuation Drills and planned emergency response actions during VPI Operations.

Princeton University conducted the annual campus-wide test of the Princeton Telephone and E-Mail Notification System (PTENS) on May 3 at 1:00pm.

In preparation for conducting the Spring Building Evacuation Drills, SPD provided information to remind all Laboratory staff of our responsibilities as building occupants. Information on the Building Evacuation Program may be found on the PPPL Employee Services Home Page:  http://siteprotection.pppl.gov/buildingevacuation.html .

ESH&S staff participated in a monthly conference call with Office of Science (SC) Lab ES&H Directors to discuss issues of mutual interest. The recent discovery of a failed safety railing fitting in the NSTX Test Cell and its implications were communicated to the SC Labs ES&H Directors.

A report prepared by a PPPL investigation team on the recent safety railing fitting failure was made available to all Lab staff, and a lessons learned report on this incident was submitted to the DOE Lessons Learned System.

INFORMATION TECHNOLOGY (S. BAUMGARTNER):

B. Davis and K. Erickson are presenting at the IAEA Technical Meeting on Control, Data Acquisition, and Remote Participation for Fusion Research in Hefei, China.

Schematic diagrams and parts lists for the NSTX-U Reconfigurable Timing Unit's main circuit board are in review. Two additional hardware designs are needed to complete the project.

An installation procedure and drawings package have been prepared for an NSTX-U D-Site networking upgrade. The procurement of the fiber optic cable and installation (labor) has been delayed due to fiscal constraints.

 S. Baumgartner sent out a survey to all supervisors requesting information on collections of paper-based or electronic. As of May 3 we have six entries on the survey. We are looking to complete the survey on or about May 10t The form for the survey is located at:

https://docs.google.com/a/pppl.gov/spreadsheet/viewform?formkey=dHRaMngwR08tdUpEeldhQjlnclppUFE6MQ
 

OFFICE OF COMMUNICATIONS: (K. MACPHERSON):

N. Ananos worked on the poster for the Open House.

 

C. Cane, J. DeVoe, and J. Greenwald attended the SPIN meeting at Princeton University on May 3.

 

J. Jackson DeVoe and N. Ananos worked on the Weekly newsletter, which included stories and photos on PPPL’s Communiversity booth, the new online property pass system and Science Ed’s volunteer appreciation event.

 

J. Greenwald assisted KYW newsradio for an interview with R. Goldston on a story about nuclear verification techniques. He wrote a story about PPPL’s key contributions to ITER for the PPPL website, an upcoming Weekly, and for a revised PPPL Fact Sheet.

K. MacPherson worked with the American Nuclear Society for a story on P. Heitzenroeder and with International Innovation for an interview with S. Prager.

 

E. Starkman photographed about 50 PPPL staffers as part of a story updating PPPL efforts on ITER, among several other photos.  

  

Tours:

J. Jackson DeVoe met with and gave a tour to two educators from Busan High School in South Korea and two representatives from Isys Education tour company, to discuss tour procedures.

BEST PRACTICES & EXTERNAL AFFAIRS (J. DELOOPER):
The following PPPL Reports were posted to the web:

On the Singularity of the Vlasov-Poisson System PPPL-4871

Authors: Jian Zheng and Hong Qin

Submitted to: Physics of Plasmas (April 2013) 

Why is Boris Algorithm So Good? PPPL-4872

Authors: Hong Qin, Shuangxi Zhang, Jianyuan Xiao and William M. Tang

Submitted to: Physical Review Letters (April 2013) 

Three-dimensional, Impulsive Magnetic Reconnection in a Laboratory Plasma PPPL-4873

Authors: S. Dorfman, H. Ji, M. Yamada, J. Yoo, E. Lawrence, C. Myers and T. Tharp

Submitted to: Geographical Research Letters (November 2012) 

DIRECTOR’S OFFICE (B. SOBEL):

On May 1, Professor Michael Waters, Texas A&M University, presented a colloquium entitled "In Search of the First Americans".

On May 2, A. Cohen attended a meeting at the Westinghouse Electric Company located in Pittsburgh Pennsylvania. Also attending from PPPL were H. Neilson and I. Zatz.
This report is also available on the following web site:

http://www.pppl.gov/publication-type/weekly-highlights
