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OFFSHORE EXPLORATORY DRILLING SURVEY POSITIONING REPORT FOR:

Panarctic et al Skate C-59
Latitude: 77° 48' 15.124
Longi tude: 104° 51' 28.133
Grid Area: 77° 50' 104° 30'
Unit & Section: C-59

Permit: A=3093

OPERATOR AND/OR PERMITTEE:

Panarctic 0ils Ltd.

SURVEYOR ACCOUNTABLE:

Tim J. Crago, C.L.S.

DATE OF SURVEY:

January 15 to January 17, 1984
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INTRODUCTION

Panarctic 0ils Limited contracted Nortech Surveys to provide the legal rig
position confirmation in support of their drilling operations in the Canadian
High Arctic. Doppler satellite positioning techniques were utilized to
fulfill these requirements.

This report, for Panarctic et al Skate C-59, includes data processing
procedures, adjustment constants and constraints, analysis of results and
copies of the final computer runs.

FIELD PROCEDURES

As stated, all positioning was accomplished using Doppler Satellite
techniques. JMR-1 Receivers were used on the project along with standard JMR
antennae with preamplifier.

Rea Point was used as the shore-based monitor station, with the antenna
located on top of the base camp at a permanent antenna fixture. The antenna
at the rig was located over a monumented point on sea ice and thus was not
permanent.

The Satellite Receiver at the rig was mobilized several days prior to spud in
order to evaluate the quality of the data. The quality control check on the
data was carried out on-site using JMR's, SP-7 single station doppler
reduction program prior to the data being shipped to Calgary for final
processing.

The receivers at both the rig and Rea Point were pass programmed to ensure
collection of common data. Receivers were checked frequently by field
personnel with more intense receiver evaluation carried out in Rea Point after
receiving the data.
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CONSTANTS & CONSTRAINTS

The GEODOP System of processing Doppler Satellite data requires manual input
of some constants and constraints. Those used for the positioning of
Panarctic et al Skate C-59 are given below:

1) Passes with maximum elevation less than 14.5 degrees not used.
2) Doppler counts recorded below 7.5 degrees not used.
3) Passes with less than 3 dopplers not used.
4) Hopfield refraction model used. _
5) Apriori variance factor for statistical testing - 1.4 cyc]esz.
6) Orbital constraints: along track 26m lo
across track = 5m lo
out of plane 10m 1o
7)  Standard deviation of a 30 second doppler count = .22 counts (lo).
8) Receiver delay - the receiver was calibrated by JMR and the delay at -135
dbm was used.
9) Average meteorological data for the survey area was used.

DATA PROCESSING

The doppler data reductions were performed using the GEODOP system of
programs. The following is the logical sequence of data reduction to a final
position.

1) Majority Voting

The majority vote process reads each recorded satellite pass from field
digital cassettes. Redundant information and passes with insufficient or
erroneous data are rejected. The remaining data is reformatted and
transferred to magnetic tape cartridges for later input to the Univac
1100/40 System.

At the same time, data quality is further confirmed by solving single
passes using the SP-7 Program.







PREDOP

Reads and decodes the formatted majority voted input data (a series of
satellite passes). A first order ionospheric refraction correction is
done on the doppler counts and variable and fixed parameters are
decoded. A curve is fitted to each of the three variable parameters,
then these smoothed functions and fixed parameters are used to compute
the satellite orbit which is transformed into a terrestrial coordinate
system. An eighth order polynomial is fitted to represent the x, y,
z's. Finally, the dopplers were compared to theoretical values and
edited appropriately before being written out with the interpolated
meteorological data.

MERGE
The MERGE Program consolidated PREDOP outputs from the rig site and from
the monitor station at Rea Point that were observed simultaneously.

GEODOP

This program accepted satellite receiver data in the form of doppler
counts and associated satellite positions. The rig and monitor positions
were processed simultaneously for a solution of station position,
frequency offsets, receiver delays and orbital and refraction biases.

Program GEODOP was design to yeild the most reliable relative positions
for station occupied simultaneously and this is the mode in which it was
used. GEODOP employs a phase adjustment approach whereby each pass is
added to the cumulative solution of all preceeding passes after surviving
the built-in statistical tests.

ADJUSTMENT PROCEDURES

The monitor station occupied at Rea Point was established with doppler satel-
lite techniques by Shell Canada Resources Limited in 1976 and is registered as
C.L.S.R. Plan #64910.
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As suggested in the sample plan for offshore doppler surveys distributed by
the Department of Energy, Mines & Resources, all doppler processing was
carried out using Geocentric Cartesian coordinates.

The final output Geocentric Cartesian coordinates for Rea Point were compared
to published 1927 NAD values and total offsets (x, y, z) were obtained:

Ax -17.61m
Ay = +167.84
Az = +186.02

These offsets were applied to the observed Geocentric coordinates at the
Panarctic et al Skate C-59 satellite antenna location.

Conventional surveying techniques as shown on the wellsite plan, were used to
relate the antenna position to the center of the derrick.

ANALYSIS OF RESULTS

Approximately 2 days of data was selected and processed for a final position.
The data was selected such that the time of commencement of drilling occurred
halfway through the Doppler observations.

A total of 39 accepted, common passes were used in the final GEODOP solution.
As is traditionally evidenced with Doppler observations in the Arctic, the
weighting of the Doppler observations was 1lowered to produce an apriori
standard deviation on a doppler count of 0.22 counts compared with an expected
value of 0.17 counts. However, high statistical correlation was maintained
between the monitor station and the rig location (> than 90% correlation). It
is therefore estimated that the relative accuracy (one sigma) between Rea
Satellite Antenna (#64910) and Skate C-59 is better than one metre.
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