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Program Overview

— Funding — DOE SBIR Phases I+lI

DOE $1,750,000.00
CS $0.00

— Project Performance Dates
Phase I: July 2, 2018 — April 1, 2019
Phase II: August 19, 2019 — August 18, 2021

— Project Participants
Oceanit Laboratories, Inc.
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Program Overview

— Overall Project Objectives

Enabling Intelligent Wells Deepwater Oil Fields * Cement compatibility -
u = ==y foam, ultra-lite, dry, wet

T e Y Wiy Bt TTW OUP

 Tool compatiblity -
CBL/VDL, mono-/dipole,
EMAT, URS, wellhead
low frequency

Onshore Unconventional Carbon Storage Facilities

Structural Trap
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Program Overview

— Overall Project Objectives

Global and wireline methods of obtaining s
cement evaluation measurements. =R
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Enhanced void contrast and classification. —

i
i
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Unique stress dependent response.

Compatible with existing acoustic log tools

HIGH STRESS

High-stress areas shift the acoustic band gap Enhanced discrimination of cement defects
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Technology Background

Acoustic Metamaterials — Enable Unique Acoustic Signhatures.
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« The smart cement improves measurements of hydraulic containment,
casing stress state, and cement condition.

« It can also inform well design and operation through increased understanding
of geomechanical effects.
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Technology Background

Laboratory and Sub-scale Testing — Acoustic Impedance and Load Response.
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Technology Background

Pilot Scale Mechanical Loading — Flexural, Radial, Through-ground.

ng Ground Loading
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Technology Background

Manufacturing Scale-up — Pan Coating to Fluidized Bed Continuous

Peristaltic
Pump

Control
Timers

and
Regulators
Air
Compressor

Pan Coater

Heated Air
Blowers

Enclosed /
Ventilated
Pan Coater
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Technical Approach/Project Scope

Technical Approach: Acoustic Metamaterials for Well Cement

Project Scope: Deployment of acoustic smart cement technology that will
provide enhanced information about well cement integrity and formation
geomechanics to improve production efficiency and safety

The project has the following milestones:
1. Production of 200 Ibs. of acoustic metamaterial filler particles. (Month 6)
2. Expanded acoustic characterization of acoustic smart cement. (Month 8)
3. Determination of optimized particle composition and cement formulation.
(Month 10)
4. Measurement of API properties of acoustic smart cement. (Month 12)
5. Tool selection and customization of acoustic measurement. (Month 17)
6. Field trial plan, materials, and partnerships. (Month 23)
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Current Status of Project

Tunable metamaterial filler particles for multiple O&G applications
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Current Status of Project

Preparing for field test of Scanite technology

L TOC @ 15

11-7/8” casing @ 20’ ----- J L

Scanite 1
10-5/8" hole
8-5/8” casing @ 40’ -----
7-7/8” hole Scanite 2
5.1/2"casing @ 80’ ----- 4 h 5-1/2"casing @ 80 - 4 K
clean cement cement with defects
+ cement with defects + Scanite

@7.875 in. hole size —

@6.050 in. coupling OD

@5.500 in. casing OD

@5.012 in. casing ID —

0.9125 in. annulus 1.1875 in.annulus
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Current Status of Project

Dissemination of technology:

e |PTC 2020 Live Demo

SCANIT=

« Scanite SPARK Day Webinar 2020 ™AMvs

« Literature and presentations
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SPWLA 50 Annual Logging Symposium, June 2.6, 2018
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Current Status of Project

Technology Scale-up and Commercialization

Spraying |

oceanit
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Summary

This project will lead to the development of more effective methods for
iInvestigating well cement and rock-cement-casing bond integrity and how
they are affected by corrosion, thermal cycling, and long term injection of
production fluids.

The ultimate result of this enhanced awareness is safer and more
economical production techniques and processes that contribute to US
energy independence.

Overall, the project will promote increased human health and
environmental safety as well as more efficient production of hydrocarbon
fuels and products.

Oceanit’'s Scanite smart cement technology will incorporate well integrity
and geomechanical aspects into the digital oil field.
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Appendix

— These slides will not be discussed during the
presentation, but are mandatory.

©
oceanit.

16



Organization Chart

Scanite Technology Commercialization Team

Advisory Team

> Mr. Hani Elshahawi (Digital Transformation Partners
Lead, Shell Qil) > DOE NETL (Funding Support)

> Mr. Brian Ward (Senior Production Engineer, > Catoosa Test Facility
Marathon Oil)

> Dr. Shan Huang (Petrophysicist, Shell)

Business Team Technology Team Marketing

> Dr. Vinod Veedu > Dr. Jacob Pollock > Mr. Jay Andrews

> Mr. lan Kitajima > Dr. Glen Nakafuji

> Mr. Matthew Sullivan > Dr. Bryce Davis
> Dr. Kathryn Anderson

> Mr. Jordan Moniuszko
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Gantt Chart

Task Month
BP1 BP2

1. Scaled up acoustic metamaterial filler production

2. Lab testing of acoustic smart cement samples

3. Acoustic and mechanical performance optimization

4. APl cement testing of smart cement

5. Acoustic tool selection and customization

6. Preparation for field trial of smart cement

7. Reporting and project management

1. Production of 200 Ibs. of acoustic metamaterial filler particles. (Month 6)
2. Expanded acoustic characterization of acoustic smart cement. (Month 8)
3. Determination of optimized particle composition and cement formulation.
(Month 10)

4. Measurement of API properties of acoustic smart cement. (Month 12)

5. Tool selection and customization of acoustic measurement. (Month 17)
6. Field trial plan, materials, and partnerships. (Month 23)
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