PRIMARY CONTACT PERSON

Provide contact information for the primary point person

for the contest entry.


First Name:
Bernhard


Last Name:
Tittmann


Title:
Dr.


Email:
brt4@psu.edu


Phone:
814-865-7827

COMPANY or institution INFORMATION

Provide contact information for your business (if you have formed a company. A company not having yet been formed will not be a detriment to your application.)
1. If  your submission is a New Product or Service:


Company:



Website:



Phone (main):



Number of employees:



Incorporation type:



Year founded:



Industry sector:


OR

2. If your submission is an academic research project:
Research Institution:
  Penn State U., College of Engineering, University Park


Department:  Engineering Science and Mechanics

ADDRESS


Address1:
212 Earth and Engineering Science Building


Address2:



City:
University Park


County:
Centre


State:
Pennsylvania


Zip:
16802

TEAM

Provide the names and titles or areas of focus of your leadership/management/research team.

Name:
 Dr. Matthew Kropf

Title or Area of Focus:
  (Senior Research Associate) Multi Energy-Technology for water recovery/treatment and enhanced extraction and recovery.

Name:  Dr. David Parks


Title or Area of Focus:  (Research Associate) Robust ( ~20000 F) ultrasonic sensors for measurements down-hole.

Name: Brian Reinhardt:  


Title or Area of Focus:
  (Ph.D. student) Nano-characterization with Acoustic and Atomic Force Microscopy for Gas Exploration Analysis of core samples and drill cuttings.
Name: Clifford Searfass

Title or Area of Focus:
 (Ph.D. student) Spray-on high temperature (~14000F) transducers for rapid application to curved geometry.
Name: Robert Cyphers

Title or Area of Focus:
  (M.S. student) Acoustic Emission NDE for detection of pressure changes and formation cracking.
Technology Development/Commercialization Plan

This is the most important section of the entry form. Each field has a maximum length of 800 characters, so be succinct and specific.

Before beginning, review the sample entry form and contest application instructions included at the end of this document. 
DO NOT SUBMIT ANY ITEMS IN HARD COPY.

Only applications submitted through this website will be considered.

NOTE: All items submitted to this contest

will be destroyed after the contest.

Market Opportunity: 
Recent research has indicated that nano-scale features in Shale Gas Sedimentary basins are a critical factor in accurately determining the profitability potential for a given formation.  If produced, these features can inform the selection of the drilling and completions procedures and equipment to maximize profitability.  These important nano-features, such as grain structure and porosity, comprise the mechanics of the rock and are currently only measured using sophisticated laboratory instrumentation. 
(1) Devices: Robust ultrasonic sensors for down-hole applications.

(2) Service: Rapid Bench-top materials evaluation

Description of your technology/product/service:
The proposed methods will measure nano-scale mechanical features of geological formation in real time under drilling or completion scenarios.  Using state-of-the-art ultrasonic transduction techniques, the sensor probe will bring information that was once only available by sending away core samples for analysis.  The methods include:
In-situ monitoring of critical components for Production Logging of Down-hole Fluid properties; Nano-characterization with Acoustic Microscopy of core samples and drill cuttings; Multi Energy-Technology with High Intensity Ultrasound and Microwaves;  “Green” processing for water recovery/treatment; Enhanced extraction and recovery (well stim);  Rapid emulsifying of specialty slurries
Customers: 
Schlumberger, Chesapeake Energy, Range Resources, Minard Run Oil, Pennsylvania General Energy, Halliburton, Chevron

Customer Problem: 
Currently nano-mechanical analysis of rocks is confined to the laboratory; and the advantages of having this information have only recently been recognized.  However, given the nature of the laboratory analysis, this has limited the use of the nano-porosity of formation to very few applications.  For example, the nano-scale mechanical analysis of shale samples is only used in the exploration phase of resource development.  To investigate the evolution of these features through the course of drilling or completions routines can only be considered in a simulated condition in laboratory studies.  Therefore, customers have not yet realized the full set of advantages of having this information continuously and in real-time throughout operations

Value Proposition:
Our laboratory houses or has access to nearly every major piece of scientific equipment available to analyze shale sediment’s nano-scale features and mechanics. These would be used as validation tools for the development of advanced, ultrasonic sensors designed to make the same measurement down hole.  This will provide the customer with a product capable of delivering real time analysis of the nano-mechanics of geological formations during drilling and completion activities.   The value of processing information in real time will be evident in the formulation of new and automated completion routines that are informed by the actual condition of a given formation allowing for efficient treatments tailored to a single stage of a multi-stage well.  

Intellectual Property: 
1 patent granted for “Multi-energy Technology” (M. Kropf), 1 patent applied for “Spray-on high temperature transducer” (C. Searfass) and 1 patent ready for submission for “Ultra-high temperature ultrasonic transducer”(B. Tittmann and David Parks)
Competitive Advantage: Dr. Tittmann’s lab at Penn State also has a world-class reputation for ultrasonic sensor design for sophisticated measurements in environments as extreme as nuclear reactor cores.  This provides a competitive advantage over existing ultrasonic sensor companies in addressing the viability of a sensitive measurement in a harsh environment.  Furthermore, advanced ultrasonic techniques can be leveraged that are not currently utilized in any current commercial ultrasonic probes
Team: Prof. B.Tittmann, 
Dr. Matthew Kropf (available full time)

 (Senior Research Associate) Multi Energy-Technology for water recovery/treatment and enhanced extraction and recovery.

Dr. David Parks (available full time) (Post Doc) Robust ( ~20000 F) ultrasonic sensors for measurements down-hole.
Brian Reinhardt:  (available half-time) (Ph.D. student) Nano-characterization with Acoustic and Atomic Force Microscopy for Gas Exploration Analysis of core samples and drill cuttings.
Clifford Searfass: (available half-time) (Ph.D. student) Spray-on high temperature (~14000F) transducers for rapid application to curved geometry.

Robert Cyphers (available half-time).(M.S. student) Down-hole high temperature Acoustic Emission NDE for detection of pressure changes and formation cracking.

MISCELLANEOUS INFormation

How did you hear about this contest?
Announcement from John Siggins
Website of your local newspaper:
PennState web site.
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