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Disclaimer

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
their employees, makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The view and opinions expressed herein do not
necessarily state of reflect those of the United States Government or any agency thereof.

Executive Summary

Accomplishments

e Completed database QA/QC
e Completed data analysis

Current Status

e Final report preparation is under way

Introduction

Work began on the ConocoPhillips Gas Hydrates Production Test (DE-NT0006553) on
October 1, 2008. This report is the eleventh progress report for the project and
summarizes project activities from July 1, 2012 to December 31, 2012. Work in this
period focused on database QA/QC, data interpretation and preparation of the final
report.



Cost Status

Expenses incurred during this period were below the Baseline Cost Plan as shown in Exhibit 1.

COST PLAN/STATUS

Project Phase ==~ Phase 1, Site klent. Phase 2, Field Test Planning Phase 3A Phase 1B

Baseline Reporting Quarter ==> Q403 109 209 4309 0409 o110 o210 Q310 [RE]] o1 a1 a3 [RELE] a1z a2 Q312 QM2 2013
budget

BASELINE COST PLAN

Federal Share - - - - - - - - - - 4520635 | 3112490 SETE40 | 4054530 | 3317589 - - -

Mon-Federal Share 288,378 | 167366 390,875 333875 170,699 287 451 285,490 287 451 287 451 473,10 945 515 203 429 528165 | 4583203 | 3536625 150,000 150,000 170,776

Total Planned 288,378 | 167366 390,875 333875 170,699 287 451 285,490 287 451 287 451 47320 | S5466150 ( 3320919 | 1115805 | 8744040 | B854 214 150,000 150,000 170,776

Cumulative Baseline Cost 288,378 | 455744 46619 | 1180494 [ 1,351,193 | 1635644 | 1924133 | 2,211,584 | 2499034 | 2972244 | 8435394 | 11,759,313 | 12875118 | 21,619,158 | 28473372 | 28B23,372 | 28773372 | 28944148

ACTUAL INCURRED COSTS

Federal Share - - - - - - - - - 549322 | 70835803 587 540 732759 | 3394393 | 2977404 267 863 - -

Mon-Federal Share 121,012 | 186,099 275345 354 447 352,324 355,001 227 367 255,579 308 555 473210 945 515 205429 | 1572460 48458547 | 25821034 430,265 109,379 -

Total Incurred Cost 121,012 | 186,099 275348 354 447 352,324 358,001 227 367 255,579 anggss | 1022532 [ 802934 796,069 | 2605239 | 5243240 | 5795435 B95,131 109,379 -

Cumulative Incurred Cost 121,02 | 30711 532,459 936,906 | 1,289,230 | 1 647231 | 1,574,593 | 2130177 | 2439032 | 3461564 | 11 490852 [ 12286951 | 14,892,190 | 23135430 | 28933368 | 20631999 | 29741 375

VARIANCE

Federal Share - - - - - - - - - 549322 | 25631658 | (2,524,830) 145119 (B60,438) (340,1585) 267 863 - -

Mon-Federal Share (167 3661 18733 | (115527 20572 151 625 70551 (88,1231 (31,5872) 21,405 o i} o) 1344315 159 637 (¥15,591) 280,265 (40,621) -

Total Wariance (167 3661 18733 | (11552"N 20572 181 625 70,551 (58,1231  (31,872) 21 405 549322 | 2563169 | (2,5248500] 1,489434 (500,8000| (1,055 776) 548,13 (40,621) -

Cumulative Yariance (167 3661 (145633)] (264 1600] (2435851 (61,963 5585 (49535 (81,4071 (60,002 459,320 | 3052 4565 S2rE3s | 2myoF2 [ 1516272 4604397 | 10056258 955,006

Exhibit 1: Cost Plan/Status




Database

The Ignik Sikumi #1 database contains all of the information recorded during the field
trial along with corrections and calculations performed. Data was recorded from a
number of sources including an on-line gas chromatograph (GC), three downhole gauges,
flow meters, pumps, temperature and pressure sensors, distributed temperature sensing
(DTS), and water production rates. Schlumberger (SLB) provided the data logging for
the entire test with data fed from other vendors, including Halliburton (DTS) and Expro
(production, separation). All data were fed to a main data logger from the various
sources (Figure E1) and recorded in a MySQL database with daily tables. Eight table
types were used with variables categorized based on their function (e.g., flow,
temperature, pressure, etc).
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Figure 1. Data streams and data logger used during the field trial.

To help future interpretations of the field trial, a number of supporting documents have
been included in the database. This includes the piping and instrumentation diagrams
from EXPRO and SLB for all surface facilities. Volumes have been estimated for all
surface lines/equipment in the injection and production streams as well as the wellbore
volumes. An operations log gives a compilation of all the notes from the well supervisor,
SLB, EXPRO, well work, and the production engineers during the pilot. A master



variable list is provided to identify each data stream including all available supplementary
information (i.e., sensor type, model, calibration parameters, scaling parameters, etc). In
addition, a supporting data document is provided which highlights known issues, lists
corrections made to the raw dataset, and gives detail on how various calculations where
performed.

The “clean” dataset was formed using the original data streams from each vendor. A
number of corrections were made in order to create the “gold-standard” dataset. This
included correcting for time-stamping errors, reprocessing all of the GC data, correcting
data spikes and noise (especially from the downhole gauges), and renormalizing the DTS
data. In addition, because of the large amount of data points, one-minute and five-minute
time averaged datasets were created. All injection and production calculations were done
using the one-minute time-averaged data. Spreadsheets containing all injection and
production calculations are provided with the database as well.

The final database is in MS SQL 2008 R2 format and contains a data extraction tool that
will allow users to extract CSV format files of select data. Finally, DTS playbacks in
mp4 format have been provided at three ranges (full wellbore, 2150-2350 ft, and 2230-
2280 ft) for the entire test.

Interpretation

Work to interpret the data has been completed and includes analysis of the following
phases: perforation; injection; and injection. This work will be reported in the final
project report that is currently being prepared.






