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EXECUTIVE SUMMARY

The Canadian Petroleum Association (CPA) was very pleased to
participate in the Anik B Phase II trials and are very satisfied as to
what has been accomplished to date by the cooperation between CRC and
the CPA member companies. We feel that as an industry group that we
are responsible and have demonstrated that we can install, transport
and maintain satellite terminals, as required to meet our spe01allzed
needs.

This report will address the issues in our application letter, the
memorandum of understanding, the Anik B Phase II objectives, as well
as other issues that affect the potential viability of using satellite
services in Canada to meet the needs of our industry.

We have been well aware that satellites offer the potential to be well
suited for the present and future needs for the Petroleum Industry in
terms of state of the art communications concepts. In order for the
Petroleun Industry to consider using satellite systems and technology
to its fullest potential in Canada there are numerous issues that will
have to be addressed and resolved from our perspective. These issues
will be addressed in more detail in the report under the -@valuation,
administrative and financial considerations sections and are ba51cally
as follows:

I) The satellite terminal must be made easier to transport and
install as significant costs are involved associated with
mobilizing equipment and personnel to remote locations. A 1.8m to
2.5m diameter antenna configured as a portable terminal operating
at 14/12 GH, anywhere in Canada appears to offer the necessary
freedom required.

II) Flexibility must be given to customers so as to be able to
transport, install, and perform first line maintenance. This is
the only way the service can be economically viable in highly
mobile and remote applications.

III) Improved diagnostics would assist non technical users to identify
equipment problems at remote locations. The cooperation between
CRC and CPA personnel was excellent and demonstrated that most
problems and operational difficulties and trouble shooting of
system problems could be handled in a very cooperative,
responsible and expedlent manner with no major problems or delays
encountered.

IV) The cost of SCPC thin route services will have to come down to an
equivalent charge per voice circuit of less than $3,000.00 per
month including maintenance, earthstation equipment amortization,
and space segment charges. We feel that this is achievable and
is addressed further in the section on financial considerations.
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The nature of the Petroleum Industry is such that inter-telephone
company boundaries hinder implementing satellite communications
for our operations that move on a daily or fairly frequent basis
between their territories. Current telephone company plans

-appear to be going separate directions from a nation wide

compatible type of satellite service terminal offering in that
these companies are basically serving their regional needs. A
Canada wide compatible non-telco boundary sensitive demand
assigned multiple access, pay as you use and flat rate concepts,
on a nation wide basis including offshore at 14/12 GHz, similar
to the BC Tel Space Link concept, is a must.

Based on our finding from the Anik B experiment from a technical
and economic point of view, it is our recommendation that
exploration and production SCPC type satellite services be
deregulated. This would allow qualified users the freedom to
install, maintain, transport,. as well as purchase or directly
lease satellite equipment, that will- offer them the most
competitive advantage to reduce costs, improve the productivity
and safety of their operations.

The offshore programs underway apparently will be successful and
will have a significant impact on our operations providing we
have the freedom to provide the services required. There are
issues that must be worked out to insure a viable service will
result, which will also have manufacturing benefits.

Some of the Anik B offerings such as Beaufort Sea, Northern and
Artic coverage will not be met. by the Anik. C series satellites
which we understand were to replace the Anik B service offerings.
This is extremely important when you-consider the cost of
establishing offshore services at 14/12 versus 6/4 GH,, and must
be pursued further.

We also feel that the Canadian satellite manufacturing industry
will benefit through developing products to meét our present and
future needs. However, they must have a market in order to
develop these products. A more favourable regulatory environment
is required for this market to evolve, otherwise these
opportunities will be lost. De-regulation of digital type
satellite services that cannot be supported by current
terrestrial analog facilities should be reviewed.
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BACKGROUND INFORMATION

CPA OVERVIEW

The members of the CPA are listed on page 22 of the annual report
attached in Appendix ‘A. The list does not include members-of the East
Coast Operators Association which during- the summer of 1983 will
integrate with the CPA to form the Offshore Operators Division of

CPA. The CPA represents about 80 percent of all crude oil and natural
gas production in Canada as well as the pipellne industry. The
Association's objectives are:

- To establish better understanding between the petroleum and
natural gas industry and the public; -

- To encourage co-operation between the petroleum and natural gas
industry and federal, provincial and local governments and other
authoritative bodies;

- To provide a forum for the discussion of matters affecting the
. welfare of its members; and

-
- To foster better understanding between this Association and other
organizations with similar objectives and purposes.

The Communications Systems Committee, within the Association, advises
on all aspects of electronic transfer of information, including radio
and micro-wave systems, data communication systems, satellite
communication systems, and telephone and navigational systems, and is
an industry spokesgroup in this regard. Its primary objective is to
promote the development of efficient and cost-effective communications
to support exploration and production activities.

CPA INDUSTRY OVERVIEW

In order to address the communications needs of the Petroleum
Industry, the following is intended to offer a broad insight as to the
makeup, needs and mobility and technologies required to support future
directions. The Petroleum Industry is characterized by 'Upstream'
Exploration and Production activities, and 'Downstream' Refining,
Petrochemical, Distribution, and Administrative support activities.
Please refer to Appendix A for more information on the Petroleum
industry requirements for a Mobile Satellite System. This paper
covers in more detail the present communications systems and
supplementary communications required for 'Upstream' activities.
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UP STREAM ACTIVITIES

The shaded parts of figure 1 highlight Canada's prospective oil and
gas-bearing areas; these areas which geologists usually call
sedimentary basins. There are sedimentary basins of f Canada's
coasts and in the far north, but almost all of the petroleum we use
today comes from the western provinces. Alberta supplies more than
85% of the oil and gas Canadians produce; Saskatchewan produces
about 10% of the oil, and British Columbia supplies about 11% of the
natural gas. Mineral and coal exploration activities form part of
these programs.

EXPLORATION

0il and gas exploration takes the form of geophysical seismic
activities and exploration drilling. The current and future thrust
of the Petroleum Industry is towards more remote as well as frontier
and offshore exploration areas. These operations are characterized
by a highly mobile "here today, gone tomorrow" type of operation.
Typical modes of communications from these areas have been via
general mobile telephone service and HF radio systems; if even

-available. New areas of frontier and offshore exploration thrusts

have not been supported by any existing communications .
infrastructure. In all cases to date, these facilities have been
established by the petroleum companies themselves in the form of
absorbing the total cost associated with the implementation.

Figurehz depicts the number of rigs and geophysical crews currently
available for exploration activities. -The rig count is such that a
utilization factor of 50% should be applied.

DEVELOPMENT

The exploration phase if successful, usually leads to the production
phase. This is typically a longer lead time activity and includes
development drilling, and production facilities in the form of
processing plants, gathering and distribution pipeline facilities.
Development drilling and the construction of production facilities
are typically characterized by relatively short periods of time
ranging from days to several years, whereby temporary communications
are required to support these activities until such time as these
facilities are operational. Again, the current thrust is into the
remote frontier and offshore areas that current communications
infrastructures basically do not exist.
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DOWNSTREAM ACTIVITES

Downstream activites' take the form of refining and petrochemicals
and administrative and logisitical support functions such as head
office and regional offices located throughout Canada. Current
requirements for communications are supported by existing. analog
terrestrial voice and low speed data communications systems
currently in place. However, there is a trend towards improving
productivity and using evolving digital technologies which the
current analog terrestrial communication infrastructures are not
well suited to support our future requirements.
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3.0 ANIK B PROJECT REPORT OVERVIEW

3.1

3.2

3.3

COMMUNICATIONS OVERVIEW

Historically, communications to drilling, geophysical, geological,

'seismic and surveying operations have been less than adequate for

terrestrial and offshore locations.” As the costs of these operations
continue to escalate, there is increasing pressure to optimize the
activity through better communications to and from the field sites.
The existing Anikom earth stations available from the Trans Canada
Telephone System have proven inadequate for reasons of availability,
maintainability, transportabililty and excessive cost. For offshore
dynamically positioned vessels, the additional requirement to use
expensive stabilized platforms has made usage of satellites
prohibitive. Yet, through past field demonstrations, we are well
aware that the use of satellites for these applications could be
ideal. They would have significant impact on our overall operations
if an appropriate commercial satellite service was available.

PROJECT OVERVIEW

The Canadian Petroleum Industry is well versed in the aspects of using
satellite communications technology for our operations. However,
satellite communications available since 1973 has not been extensively
used by the Petroleum Industry for a variety of reasons. So the
purpose of experimenting with the Anik B program was to address issues
that concerned the petroleum industry on the use of satellite
terminals. Under the Communications Systems Committee, the Satellite
systems sub-committee was formed to carry out the task of implementing
and administering the CPA Anik B pilot project. The project basically
covered five areas and each member company that participated has
prepared a report. These reports are included in the appendixes and
address -the issues related to their experiment. Also included is a
report from the consultant used to perform some of the maintenance,
installation, and removal activities on the satellite earth

terminals. Member companies performed the rest of the installation,
maintenance and removal activities. The offshore phase is currently
underway with the Department of Communications in developing a more
cost effectlive stabilized satellite antenna platform for offshore
applications and will be completed in a separate report. A brief
description of the project is included in the appendixes.

PROJECT -OBJECTIVES

The primary purpose of this experiment from the CPA's point of view
was to make several second generation 12/14 GH, telephony type earth
stations, designed with a view of transportability, mobility and
maintalnability, available to the oil and natural gas industry to
determine -the viability of commercial service.
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The experiment was to collect significant data with regard to the i

following:

(1) Level of transportability requ1red (i.e., frequency of

relocation) .
(2) Fea51b111ty of non-technical personnel positioning, operatlng and
maintaining the terminals; :

(3) Administrative overhead involved in providing service on a .
© commercial basis, glven the logistical problems our 1ndustry
lives withs

(5) Degree of stabilization required - can compromises be made in
offshore applications to allow for more affordable stabilized
platforms

(6) Demand for service - while the need to support drilling
operations is obvious, applications for surveying, seismic,
geophysical, and geological operations are less clear and will.
only surface after cost-effective, readily available fa0111t1es
can be obtained.

Other objectives in participating in the Anik B Phase II program were
to collect sufficient information pertaining to cost justifiable
applications, administrative deficiencies, maintenance problems,
logistical constraints and terminal equipment deficiencies so that the

"~ common carriers can respond with viable satellite service offerings

and the future generations of terminal equipment can' be designed to
withstand a rugged and variable. fleld environments.

The following issues will also be addressed ‘that affect the potential
for operational service (as outlined in our Anik B appllcatlon letter
of 80.09.22). :

(1) Need for the Service

A prime objective of the experiment is to promote the development
of commercial satellite services in Canada which can support the
exploration and production of oil and natural gas. The existing
Anikom service from the Trans Canada Telephone System has proven
inadequate for a number of reasons, referred to earlier.

(2) Institutional Arrangements.

The Communications Systems Committee has met with the Department
of Communications, various telephone .companies (A.G.T., B.C.
Tel., MT & T., CNCP., and TCTS.), and manufacturers to discuss
the further development of satellite technology and services in-
Canada.
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Operational Viability

It was our expectation that the service would have to be

" sustained continuously since the requirement for communications

for these operations is on a round-the-clock basis under all
weather conditions. The support of the Committee to this project
was contingent upon a reasonable level of assurance that viable
commercial service would follow after the completlon of the
experiment.

Policy and Regulatory Matters

The early involvement of the .carriers. in this project was’
encouraged from the outset. Ownership of earth stations by our
industry has been reviewed and is addressed in more detail with
recommendations as a result of this project to facilitate easier
installation and maintenance and to make commercial services
viable. Such recommendations to change earth station licensihg
policy will necessarily be subject to the review of the
Department of Communications.’
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4.0 PROJECT DESCRIPTION

¢ Figure 3 depicts the typical project carried out, consisting of a

\

double-hop configuration which had constraints imposed due to coverage
of the projects and the nine meter station operational hours.

We had two 3.1 meter transportable 14/12 GH, satellite terminals and
used these units throughout various locations in Canada. As the
terminals were moving from member company to member company, two
options were reviewed as far as using one of the 3.1 meter satellite
terminals as a homing station to provide service back to Calgary. The
first option was to install the terminal on member company's building
or property. This would have been a relatively expensive exercise for

.a short term experiment, however, it was certainly a feasible

alternative for a working system. The second alternative was that AGT
had offered the use of their Forest Lawn earth terminal site with
dedicated facilities to provide CPA members with a 4-wire data and
voice loop into downtown Calgary that could be relocated to member
companies premises on an as required basis, given sufficient lead
time. Another option was A.G.T. reviewed the aspect of using their
Anik C station for homing; however, this was ruled out due to the
costs involved.

The project schedule and description of each experiment are as
follows. The remote terminal was moved from location to location.
Please refer to the appendixes for more detail on the individual
applications. Figure 4 depicts the geographical locations of the
remote terminal experiments.

PHASE I  Remote camp applications July to September 1981

- Shell Canada Resources Minerals Division utilized the system
for voice communications for daily operations between their
Calgary office and a remote exploration mineral camp located
near Black Lake Saskatchewan. The normal mode of
communications was via HF radio telephone type services
which presented problems of reliability and security.

PHASE II Field data automation application September to December
1981. \ ‘ ' :
The remote satellite terminal from Black Lake Saskatchewan
was transported to a location in around-Drayton Valley,
Alberta for Amoco Petroleum Limited. Amoco utilized the
system for the data transmission between their Drayton
Valley computer assisted gas field and their Calgary ‘
computer to demonstrate that supervisory control functions
and remote data acquisition were feasible over a double-hop
satellite system. Amoco currently have a data _
communications link in place to support their operational
supervisory control and data acquisition requirements.
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FIGURE 3
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PHASE III Drilling Appliéation December 1981 to May 1982.

PHASE 1V

PHASE V

Amoco transported the satellite terminal from their Drayton
Valley location to a Foothills drilling site in the Ricinus

area of Alberta. The basic application was for data with an

electronic office automation terminal located at the
drilling site for access to their electronic mail system and
computer systems in Calgary. .Also a well ‘service company,
Slumberger of Canada Limited, demonstrated that well logging
was feasible via satellite from this location.

The normal mode of communications from this location was via
the general mobile telephone service which is a half duplex
type of service that does not well support any form of data
transmission. This location was only about 80 air miles
removed from Calgary and conventional telephone service was
not available. This was a unique application in that a
normal well site would not have this compliment of
facilities for data communications.

Analog voice scramblers were also tested over this link.
Beaufort application May to Septembef 1982.

The remote terminal was transported to Dome Petroleum
Limited's Tuktoyaktuk base location which is the centre of
their Beaufort Sea exploration activities. They
demonstrated that slow scan video and audio teleconferencing
via satellite was feasible. Also some telemedicine and ice
imagery experiments were carried out. Dome has an existing
communications network in place. The most significant
problem associated with the experiment was getting AGT
telephone supplied equipment to work reliably over the
satellite link. Several months were lost associated with
this trial because of this. :

Offshore AppliCations;February>1983 to October 1983.

Shell transported the reémote terminal to Dartmouth Nova
Scotia and this unit has been installed and was technically
operational as of February 1st 1983.  However, as this
satellite terminal was co-located with some HF radio
equipment and the switching power supply in the TWT
upconverter was causing interference with the H.F. receivers
co-located at the site. The terminal is now functional as
of May 1983. ' R '
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The intent of the program is to demonstrate the feaslbility

. of data and voice transmission between Shell's SEDCO 709

PHASE VI

dynamically positioned semi submersible drilling rig and
Shell's Halifax and Calgary offices. Figure & depicts the
proposed multipoint system configuration. The appendix .
contains a more detailed write up on the proposed

.configuration. The project will also demonstrate that"

offshore commercial T.V. reception is feasible via
satellite. This experiment will use the CRC/CPA stabilized
satellite antenna platform that is in the process of being '
integrated. An extension beyond October '83 is being
requested so as to be able to test the performance over a
full environmental cycle.

Shell has redundant H.F. communication links and an Inmarsat
terminal available for ship to shore communications.

Evaluation of SPAR TransportableiTerminal June to July 1983,

This 1s a new application to evaluate the transportability,
performance, and applicability for SCPC service for our
industry. The terminal is intended to home directly into.
the Forest Lawn 3.1M SCPC terminal of figure 4 (one hop
system) which is a new system approach. The location of the
transportable terminal will be at a drilling site near
Calgary. A separate report to SPAR and CRC will be provided
at the completion of this project.
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5.0 TECHNICAL SYSTEM AND OPERATIONS

Each project was carried out as a stand alone experiment. With the
exception of the offshore program most data obtained is qualitative in
nature. Please refer to section 6.6 and the appendixes for more
detail on each experiment. .
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EVALUATION

The following is an evaluation summary of the five experiments
conducted and basically leads to section 7.0 which identifies the
needs of the Petroleum Industry for satellite communications. The
experiments conducted are.typical of the types of applications and
situations encountered in the Petroleum Industry's 'Upstream’
operations.

TRANSPORTATION

~ The remote terminal was transported and installed in multi-telephone

company territories as per figure 5. This is fairly representative of
current petroleum operations. It was preferable in all situations for
the end user to arrange for transportation and perform the
installation, as the logistics could be co- -ordinated with member

company act1v1t1es

The most significant aspect was the transportation costs and logistics
associated with the remote earth terminal. Costs as high as $1,200 to
ship a terminal between Calgary and Dartmouth were incurred with
additional $700 expended for proper packaging. Considering the five
locations for the remote terminal and the number of different users
involved in the experiment the remote terminal worked in every case
with no significant damage occuring as a result of tranportation.

This is a must situation as the terminal must be able to withstand a
rugged environment that could move on a daily basis.

The CPA will be evaluating the SPAR terminal and making
recommendations that can be done to reduce the effort required and
number of people required to perform the installation.

The general guidelines for a remote transportable terminal is that it
should be classified as Twin Otter or Bell 206 helicopter compatible.
Another mode of tranportation .could he via four wheel drive vehicles.

INSTALLATION

The installation, set up, and alignment of the terminals did not
present any significant difficulty for the end user performing these
tasks. The installation could be basically performed with one person
initially and several people assisting for the final erection of the
dish.” The .only specialized equipment required for installation was a
compass for azimuth determination and an inclinometer to adjust for

" the elevation angle required. . The polarization, vertical elevation

angle and azimuth angles were coarsely set. . The azimuth was swept
until a peak indication was obtained on the receive pilot level
indicator. A check for side lobes was performed; other adjustments
were peaked. The next step was to turn on the transmitter and contact
the 9m station so as to adjust the transmitter power. In no case, was
the wrong satellite located and a transmission initiated on a wrong
satellite. The most desirable situation is for one person to be able
to setup and knock down the unit for operations that move on a

frequent basis.
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The installation material for the foundations of the transportable
earth terminal was basically a cope situation in that whatever was
available would be used. The material ranged from rocks to drilling '
pipe to cement blocks to mounting on steel plates. The mounting
arrangement must be designed with these typical parameters in mind of
what could potentially be available at a remote site. This is as
opposed to assuming that, for example, concrete foundations are
available. We are in the process of reviewing an optimum design for
our applications.

MAINTENANCE

The costs for maintaining this first generation satellite terminal
equipment were not significant. Using a consultant, an average cost
was around $300 per month per terminal was incurred for first line
maintenance. System trouble shooting did not present any difficulty.
All diagnosing of problems could be easily handled by an initial
assessment at the remote site and then by contacting the CRC 9 metre
earth station. Specialized test equipment was not required.

A complete spare set of major equipment was provided by CRC for
maintaining the terminals on a box level replacement basis. This
equipment was stored in Calgary. Appropriate sparing of equipment is
a must situation. In the more remote locations, on site sparing must
be addressed. Defective equipment was returned to CRC for repair.
These are the concepts that we recommend for an operational system to
return equipment for repair.

There was not any significant difficulty from the user's ‘point of view
in diagnosing satellite system problems with cooperation from the
9-metre station operators. Much can be done to assist with remote
diagnostics in terms of remote loopbacks as well as improved local
diagnostics to assist trouble shooting. This will be demonstrated in
the offshore program.

SYSTEM OPERATION

The limited hours of operation did not pose any great inconvenience.
Ideally a 24 hour a day seven day a week access is required, but a

dedicated circuit is not necessary in that a DAMA concept would be

acceptable. For example, the Black Lake circuit was available for
only 2 hours a day.  This was basically sufficient to handle most of
the traffic requirements in that the voice traffic was re-arranged to
take advantage of the 2 hour window available. Peak activities for
the Petroleum Industry are typically in the morning from 7:30 to 8:30
Calgary time. This is for the morning reports and would fit in well
with DAMA concepts. e ‘
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SUPPORT

Although the telephone companies prbVided local loops and equipment
which we're appreciative of. It should be noted that the most
significant delays associated with getting the Black Lake circuit

operational and the Tuktoyaktuk system operational were with the time

required to implement the loop. Considerable time was lost as well
with the time required to diagnose problems associated with the loops
and the reaction time of the carrier. A 14/12 GH, rooftop
installation on customer premises would eliminate this problem. One
must consider that the transportation time to remote locations was a
minimum of 3 'to &4 hours and could be several days for the more remote
locations. This dictates that the equipment must be rugged and must
be highly reliable and must work first time. Typical techniques of
trouble shooting.system and equipment problems on site with a "we will
make it work" approach are not acceptable. The equipment must all be,
where possible, checked out as a system (including telephone sets)
prior to transporting it to-a remote location. Should problems arise,
considerable expense and time delays are involved to transport
personnel and replacement equipment.

SUMMARY

The following summarizes each project. The double hop satellite delay
did not present any significant problems to the user other than the
fact that there was a time delay and they learned to cope with. An
operational system would have to encompass only one half of this
delay. The fact that the remote terminal location was in direct
communications with the central location with basically no backhaul
charges for distance is ideal. The most desirable situation is where

.we could install the terminal on the user's premises, in that it

allows us considerable flexibility in meeting our requirements.

The Black Lake experiment demonstrated that the satellite
communications is superior over the HF radio telephone communications
which is a coping situation. The Drayton Valley experiment
demonstrated that reliable data communications for SCADA is
technically feasible. The terminal was well suited for construction
activities and could have been used in an emergency situation such as
a blow out, but is not portable. The Ricinus experiment was a
situation whereby outside of Calgary there were no data communications
facilities available, let alone regular telephone communications. The
concepts demonstrated that online well logging and office of the '
future systems could evolve. and form part of the day-to-day operation
of the Petroleum Industry in remote locations. Other applications
such as "measure while you drill" and "computer assisted drilling"
could evolve.
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The original intent of the Dome Experiment was to put the terminal at
Tarsuit and demonstrate a new application for communications from
artificial islands. However, time did not permit this to be done but
the concepts demonstrated of audio and video teleconferencing and
telemedicine showed promise and must be reviewed further.

The offshore experiment is now-underway with communications possible
between Calgary and Dartmouth with premutations to allow the offshore
terminal to be able to communicate to Dartmouth or Calgary on ‘an as
required basis. Figure 5 depicts the system configuration. The
logistics associated with transportation and installation have
presented the greatest difficulties in terms of equipment damage.

A further outgrowth of the Anik B program is the evaluation to be
performed on the SPAR terminal. The SPAR terminal will be working in
a direct terminal to terminal single hop configuration. Data will be
recorded on the system performance as well as recommendations made to
improve transportability.

CPA GOALS

In order to meet our variable applications, we require a satellite
terminal that is reliable and capable of being easily transported and
set up by one person is less then 8 hours. System MTBF factors in
excess of 6000 hours are a must. In all cases the cost of the service
is the major factor inhibiting commercial use as a follow-on to the
experiment.

Now with these experiments in mind, the report will now address the
major goals of the Anik B Phase II objectives and sections 7.0, 8.0
and 9.0 cover the factors affecting commercial use by our industry.

ANIK B PHASE II GOALS

1. The Pilot Project program for the CPA supported unique .
experiments typical of our specialized requirements and trials
that further developed awareness, knowledge and expertise that
will assist in developing new services potentially using
commercial satellite systems. As a result of this participation
the CPA member companies are more experienced that any telephone
company (Telsat excluded) in the installation, transportation and
maintenance required and system engineering and performance of
SCPC satellite terminals. We are now in a position to
consolidate and aggregate the needs of the petroleum and resource
industry and press forward. These are discussed in more detail
in section 7.0.
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In order for the Canadian Manufacturing Industry and carriers to
advance Canadian capabilities in satellite communications
technology and service delivery, they must have a significant
domestic market available. From our point of view, to meet our
needs, a more cost effective service must be available. Unless
Canadian Manufacturing Industry starts immediately to develop
high technology products, especially satellite, to meet future
Canadian markets, these opportunities will be lost forever. If
one looks to the U.S. and internationally, satellite technology,
as well as other areas are ahead of Canada. If this trend
continues we will be forced, eventually, to buy foreign products.
It is a matter of time that the Canadian technology and
manufacturing incentives are lost.

Data is provided in sections 7.0 and 8.0 for telecommunications
policy and service development that will basically not conflict

-with current telephone service offerings, and will assist in

developing a demand for satellite services. After discussions
with the carriers it is our opinion that the telephone carriers
are responding to their regional needs and not national needs
such as ours. This is discussed further in the sections 7 to 9.

The petroleum industry would use the Anik B, C, and D series
satellite systems immediately if our recommendations could be
implemented so that more cost effective and functional satellite
service offerings would result to meet. our specialized needs.

The CPA, as a logical extension and outgrowth of this experiment
is providing data to assist with telecommunications policy and
service development. As a result of this involvement as well as
discussions with the satellite operator Telsat and telephone
companies, we see numerous policy and technological issues that
have to be addressed so a healthy Canadian satellite industry
including manufacturing may be viable and meet our needs. These
issues are discussed in sections 7.0, 8.0 and 9.0.
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FINANCIAL & OTHER CONSIDERATIONS

The Petroleum Industry is well aware of the potential that satellite
technology offers to meet our specialized needs. The challenges that
we face in our 0il, Gas, Coal, and Minerals operations, are that they.
are becoming more remote.and travel and operating costs are
increasing. The Petroleum Industry is aware that we require better
communications in our industry to support the industry trend towards
sophisticated electronics assisting our operations in the field of
"computer assisted drilling" and "measuring while you drill
techniques". As well increased operating costs and a trend of -
centralization of experienced personnel will require more
sophisticated communications networks to manage remote operations. To
keep the costs down to consumer we must be able to increase.
productivity and reduce operating costs where possible through
improvements in the rapidly advancing field of communications
technology.

For the petroleum indUstry to seriously consider satellite technology,
more extensively to achieve these goals, there exists complex

~ situations of costs-versus-benefits. The types of service, lead time,

equipment availability, location, mobility, reliability and
maintenance factors are all interelated with the cost benefit analysis
and have to be resolved to meet our specialized needs. Some of these
factors have been identified as part of working with the Anik B trials
and were addressed in the evaluation section. Our potential need for
satellite services fall into two broad categorles discussed” 1n sectlon
2.3 these could be satisfied by:

1) thin route SCPC satellite for ‘Upstream activities and
2) new medium route dlgltal network serv1ces to support 'Downstream'
activities,

UPSTREAM REQUIREMENTS

The exploration and development phases can be typically supported by 1
to 4 SCPC type circuits that are capable of supporting a voice-
simultaneous-data or voice-alternate-data concepts. These activities
can range from days to several years and can be classified as
temporary in time and location,

Please refer to Appendix H for more detail on areas of activity, the
present communications systems, and supplementary communications
requirements for 'Upstream' exploration and development activities.
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NATURE OF UPSTREAM BUSINESS

For example the nature of our business is that an exploration well may
be drilled, but the exact timing and location may not be known until
days or weeks before the operation starts. The length of the
operation is only approximate and will depend on factors such as
problems encountered during drilling or changes in drilling depth.
This leads to the difficulty of committing to a carrier for any length
of time as each situation is slightly different. The type of
communications used to support the operation will depend what is.
avallable, and the lead time available for plannlng and the cost for
the service. '

For example G.M.T.S. has served the industry well as it-has been |
relatively available in Alberta and 1s inexpensive and transportable.
However it does not support data concepts or. inter province operation,
and is not available everywhere we operate and presents problems with
inexperienced people.

 Reliability is a concern with the more frontier, remote and offshore

areas, in that the equipment must function on arrival and have a low
maintenance factor as discussed in section 6.7,

AREAS OF UPSTREAM ACTIVITIES

.Referring to figure 1, the potential future 0il and gas exploration

and producing areas are located in Alberta, B.C., Saskatchewan, the
North West Territories, and offshore areas: Westcoast, Beaufort Sea,
Hudson Bay, Davis Straight, and Eastcoast of Canada. The most cost
éffective and flexible, as well as sensible approach, would be to have
as much of the service provided by one satellite keeping in mind the
requirement of transportability and offshore service and the need for
TV programming.

" Future production activities will involve pipelines, and could include

Artic tanker traffic where satellite coverage is not available at the
present period (let alone other reliable communications services).

The CPA has participated with CRC prov1d1ng development funding and
personnel to develop cost effective 14/12 GHz terrestrial and offshore
service which could meet our future exploration and production
challenges, including onshore, Northern areas and Westcoast, Beaufort
Sea, and Eastcoast offshore areas.

RECOMMENDATIONS

In order for a more cost effective thin route service to develop to

- meet our specialized needs we recommend the following issues be

reviewed. - There are some issues still to be resolved. These
recommendations will result in increased manufacturing opportunities.
This aspect is discussed further in section 7.8.
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LOGISTICS

We do not forsee problems in qualified users transporting,
installing, and performing first line maintenance of remote
satellite earth terminals. This is a logical approach considering
the delays and costs involved with transporting additional personnel
to remote locations to perform these tasks. Telsat has been
approached on this matter and are receptive to this approach. The
user bears all costs a55001ated with transportatlon and equipment to
remote locations.

SCPC TERMINAL SERVICE

The Petroleum industry exploration, and some of the development and
construction type activities are transient in nature by being
temporary in time and location. Providing our own terminals for
these activities for onshore, frontier and remote locations, would
be a more practical approach to meet our short lead times and would
improve the economics. This is similar to offshore situations where
regular telephone service is not readily available or cost
effective. These are typically short term applications whereby it
is not cost effective nor reasonable to expect the—telephone
companies te provide a service to an area that does not currently
have it. The choice of ownership of thin route type-approved SCPC
terminals would result in a lower cost as well as an increased
demand for satellite services. This concept does not compete with
telephone company existing terrestrial offerings. -This will
actually increase telephone company revenues in the form of
increased telephone system useage if interconnect was allowed. The
carriers have the option of quoting on the S5CPC satellite services,
as they do now but they are not extensively used because of the
costs (this is discussed further in the section on Economics).

The ideal service would be for a 14/12 GHz transportable earth
terminal because of the reduced size of dish. As well the need not
to perform frequency co-ordination with terrestrial systems would
allow the flexibility to operate on an as required where required
basis for these activities.
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CARRIER ISSUES AND TRENDS
CANADA WIDE COMPATIBILITY

The telephone companies appear to be evolving with their own-
satellite networking plans that do not offer the nation wide
compatibility, including offshore, we require to meet our
specialized needs. Our operations typically encounter and span
multiple telephone operating areas as demonstrated in the Anik B
experiment. We face numerous challenges both present and future
that satellite systems could solve. We have had discussions with
most of the major telephone companies and Telsat and are aware of
their plans. Basically their current plans do not support the
concept of being able to operate Exploration and Production
activities anywhere in Canada, including offshore, without haV1ng
different terminals and telephone system equipment and excessive and
unncessary backhaul costs for different locations. These factors
have resulted in unnecessary expense and logistical burdens and will
continue to be a major factor inhibiting satellite systems 1n our
industry.

Consider that we have a considerable amount. of our operations
located in Northwest Telephones territory. They are not a TCTS
member and this aspect will continue to present problems of
co-ordination and COmmonaIity of service. An additional
complication is TCTS is an association and not a legal entlty and
cannot administer and execute contracts.

COMMONALITY OF SERVICE

As a result of the Anik B pilot project we see a need for
commonality of service for onshore and for offshore exploration and

_production activities. Wherever we may operate, we should not need

a different satellite terminal or equipment to operate off
Newfoundland vs. Nova Scotia vs British Columbia or Alberta. This
aspect should be transparent to the user in that unnecessary delays
and logistic problems as well as excessive costs will all be -
incurred to support different system configurations. This concept
of one system has been demonstrated in the Anik B trial. We
recommend that a common type-approved terminal for onshore _ and
offshore service be developed for our industry. The ideal concept
may be similar to the B.C. Tel proposed Space Link system design
which we are supportive of. - As a result of different telephone
company offerings and our unique needs it may be more economic and
reasonable for the user to have the option of providing their own
homing station, located to meet their requirements; the carriers
would be approached if they have a service available, depending on
timing and costs. The economics are discussed in the sectlon on.,
Flnan01al Considerations. : : .
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OFFSHORE SERVICES

The nature of Petroleum Industry's offshore oil and gas exploration
activities is that we have exploration lease holdings that are
located in domestic and international waters located from south of
Nova Scotia, off the coast of Newfoundland and up to the Davis
Strait and Beaufort Sea areas. The jurisdictional issues that
affect our application in meeting our need for service via satellite

- could involve Newfoundland Telephones, Teleglobe Canada, MT & T or

possibly CNCP, as well as the other Maritime Telephone Companies,
B.C. Tel., Bell Canada, A.G.T., and Northwest Tel. We are in the
process of addressing these issues, unless they are resolved a
reasonable cost offshore service may not exist.

Space is extremely limited on an offshore drilling rig. Combined
telephony, data, and TVRO services are required on the Anik C3
satellite. This has been discussed with Telsat Canada for offshore
satellite services and they are receptive to our needs. In order to
provide offshore services complete with TV from technical
constraints and economic requirements, Telsat require that a 54 MHz
transponder eventually be utilized on Anlk C3. This is discussed
further in the sectlon on aggregation of needs.

There could eventually be upwards of 10 to 30 offshore drilling
vessels working off Canada (depending on economic conditions) with
70 to 90 people located on a typical rig at any one time. There is
a need on these rigs to provide current events from the outside
world; this service currently doesn't exist. The most desirable
medium is T.V. and this is in the process of being demonstrated as
part of the Anik B Eastcoast offshore program in the form of TVRO.
As space is extremely limited, a combined offshore message, data and
T.V. service one terminal is a must on Anik C3.

This presents some interesting issues that are addressed further in
section 7.10. Our needs by comparison to TCTS and Broadcasters are
minimal and have been traditionally overlooked in terms of satellite
systems planning and that is still evident today. Once the Anik C1
and C2 satellites become operational, it is our understanding that
the TCTS member company message serv1ces will be provided on the
Anik C1 or C2 satellites.
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ECONOMICS

The most prevalent issue inhibiting the extensive utilization of
satellite services is the costs of services obtained through the
carriers versus the benefits and co-ordination difficulties. The
problem is that there are excessive double mark-ups and the
administrative overheads applied make these services offerings cost
prohibitive (if even available to meet our needs). These rates

have contributed to the non use situation and have to include a non-
revenue equipment inventory component and will remain at the same
level with the current rating philisophies. Especially given the
current poor economic situation of the Petroleum industry.

We support the Canadian Astronautics (ref 1) analysis in that a more
competitive service can be made available and would result in
increased demand. The first issue is .thin route SCPC type services to
support exploration, construction and development activities
consisting of 1 to &4 circuits. We have quotes and estimates from
Canadian equipment vendors that indicate depending on quantities,

frequency band (6/4 VS 14/12 GHz) and DAMA concepts, that range from a

low of 545,000 in quantities of 25 terminals versus $70, 000 for
quantity one terminal. .

Because of the Anik C series satellite systemvconstraints and the

_telephone companies are doing their own thing, ‘a 14/12 GHz Canada wide

service presents a problem in considering committing to a 5-year
amortization period. - This time frame would assist in making a basic
service more feasible. However, if the costs were low enough and our
recommendations accepted, then we could plan for the following:

- Transportable SCPC earth terminal amoritization at 13.5% per
annum, range from $1010/month to $1420/month; depending on
quantities. .

- - Customer maintenance costs estimated at 15% per year of capital
costs (based on improved Anik B terminal maintenance
- recommendations and current equipment MTBF's).

- Space segement charges leased directly from Telsat in 1%
increments are $1612/month which will support 2 SCPC circuits.

- The earth station homing costs are based on one SCPC terminal and
the additional per channel costs would be incremental. However

if the same cost of the SCPC terminal with one circuit is assumed
the following- costs are prOJected

- Quantlty 1 SCPC system of one cct: $4380/month.

- . Quantity 2 SCPC systems of one cct: $4070/month per access.
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Economies of scale should result with the'homihg earth station as

~additional circuits are added and DAMA concepts evolve. As the demand

for equipment increases the costs will also decrease.

Several points should be noted with respect to current carrier
offerings. This is intended as a comparison based on current
findings. : :

- - A.G.T.'s Transportable 6/4 GHz Termlnal Rental $6075/month plus
‘maintenance

- A.G.T.'s Calgary homing 6/4 GHz Earth Statlon Access Charge
$1200/month plus local loop charges

- Space segment charges (2 units of 0. 2%) for SCPC service at
$630/month
Total $9000/mo

- Rates for Telsat's Anikcom terminal are similar.

Other carrier company rates are the same or higher because of backhaul
costs. B.C. Tels proposed service appears to be more reasonable with
cost estimates around $3500 to $4000/month. However they are long
distance charges of $0.79/min or backhaul charges of $2000/month to
Calgary.

Current regulations in ‘place required that the space segment be
obtained at a minimum markup of 10% which is totally unnécessary for
SCPC 'Upstream' services considering they don't compete with
terrestrial serv1ces, and TCTS carriers have a vested interest in
Telsat.
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DEMAND AND INDUSTRIAL BENEFITS

If one looks .at the offshore 14/12 GHz Anik B stabilized antenna
program underway and the sudden interest by Canadian Manufacturers and
carriers, this is extremely encouraging. The cost factors are such
that in 1980 when the CPA started planning for this service a
stabilized antenna platform for 6/4 GH, service was around $500,000
U.S. and manufactured in the U.S. There was little demand for use on
a Canadian domestic satellite. With the cost factors at the platform
expected to be reduced to around $50,000 and manufactured in Canada

"plus $70,000 for satellite terminal equipment, a demand of 10 to 20 of
- these units is realistic; providing the conditions of section 7 are

achieved. Given the opportunity to provide our own homing station, a
further demand of 10 onshore terminals is realistic. Couple this
concept with Western and frontier based future exploration activities
a potential of 10 to 30 terminals is not unreasonable. This leads to
a potential increase of space segment rental by 10% to 30% in 1%
increments. With the current poor economic situation of the Canadian
petroleum industry it will be an extremely long time before the
existing SCPC offering will be extensively used except and sporadic
last alternative basis. Unless a reasonable policy evolves that will
ensure for example cost effective onshore and offshore services

- exists, then other alternatives such as Inmarsat & HF services will

continue to be used. This would result in lost manufacturing
opportunities. :

The demand for SCPC type services versus costs is depicted in figure 6
and is subject to economic conditions, political situations, and
drilling incentives and technology factors. An interesting anomaly
with respect to economic revenue generation, is Telsat has leased out
transponders to U.S. based private carriers. We are proposing for
SCPC type services that encompass our future needs as outlined in
section 7 & 8 and can be aggregated as an industry group as per
section 7.10. This would result in additional transponder revenue
generation and is similar to the situation of these private carriers
providing their own earth terminal equipment.

Based on the interrogatories filed with the CRTC, Telsat's projected
demand does not exceed the 75% point by the beginning of 1987 for
14/12GH; transponders. The situation is even worse for 6/4 GHy
transponders. '

The satellite TVRO market is flourishing in Canada with demand

increasing and costs of equipment decreasing. A similar situation

" would result with a more liberal earth station licensing procedure. -




FIGURE 6

PROJECTED DEMAND FOR SCPC TERMINALS VS COSTS
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FUTURE APPLICATIONS

The other possible application for our industry is to use satellite
systems to provide new digital services between major locations in
Canada such as Calgary and Toronto. Data rates between

" 64 Kilo bits/sec to 10 Mbits/sec are feasible by satellite but are not

supported via commercial telephone company service offerings. They
cannot compete with the flexibility obtained from a multi point TDMA
type configurations. High speed data requirements and digitally
compressed video teleconferencing transmission requirements are
emerging that will require a new digital communication.infrastructure
such as satellite to support the evolving digital technologies. With
the rapidly advancing field of digital communications, there is no

- longer a distinction between voice, data, and video services. This
does not compete with conventional f301llltles, but will enhance these.

offerings. The only threat is running teléphone voice traffic in a
digital alternate/simultaneous mode. However this issue has been
discussed in section 10 and the potential for Canadlan manufacturing
benefits far outweighs this. :

Telsats current space segment charges appear to be reasonable.
However, the rates and unnecessary markups associated with customer
premise earth stations will continue to prohibit their wide, spread
use.  We feel that for special ‘digital applications a new market will

evolve in the area of customer owned digital earth stations that will -

not significantly compete with carriers and could be integrated to
support the SCPC exploration services. A typical configuration as as
per figure 7. In order for this market to mature for our industry the
costs must be reasonable. The TCTS ISBN offerings as it is planned,
will not meet our needs and offers little incentive to use their
service; the CPA has not been formally approached to provide input, on
any significant scale to this date although we have’ offered to do
this.

In discussions with Canadian vendors, cost estimates for digital earth
stations indicate a considerable earth station market could emerge and
would result in Canadian manufacturing and technology development.
Considering Telsat's interrogatories filed in response to the R.C.C.
users in the U.S., it would seem logical that the space segment

“utilization could be considerably enhanced by a controlled application

environment and that economics would be the relevant factor to use a
satellite system :

Financial options such as renting or. leasing earth terminal equipment
from a carrier or Telsat could still apply as short term situations
will exist, along with competitive longer term financial alternatives
should always be pursued.
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7.10 AGGREGATION OF NEEDS

In order to support our future 'Downstream' needs and accommodate our
terrestrial and offshore exploration and production activities and
incorporate evolving digital communication technologies, it is
necessary to aggregate the needs of the petroleum industry so as to

" provide sufficient demand. Northern coverage defficiencies on the

Anik C series satellites present problems onshore as well as for a low
cost offshore satellite service to be viable. There are from 70 to 90
people located on an.offshore drilling vessel, which is typical of

- other offshore drill ships and drilling rigs. At this point in time

direct contact with the outside world is extremely limited. We are in
the process of negotiating, and have negotiated with one of the Pay TV
operators to prov1de TV programming offshore via the Anik C3 satellite
on a fee for service basis. :

Please refer to section 7.9 for future applications. In order to
provide sufficient demand for utilizing a full Anik C3 transponder,
then the petroleum industry must plan for our future needs.. It
appears to be technically feasible and reasonable to incorporate SCPC
type exploration services with some of the digital services all on the
same earth station. Figure 7 depicts a p0351ble system concept. This
can only be accomplished if it is economic. /

It is our understanding that space segment can be leased from Telsat
in 1% increments, the user should be able to do this directly which
would eliminate unnecessary "mark-up" for offshore as well as onshore
exploration and productlon service.

We understand that D.0.C. licensing applications must be submitted in
conjunction with a recognized common carrier to provide the
terrestrial switched network interconnection point. However, we would
like to emphasize that for the services provided via satellite to be
viable; the costs and rates must be competitive, and justifiable. It
should be noted that most exploration satellite services terminating
at a terrestrial point and high speed digital services do not compete

- with the existing or planned telephone company terrestrial offerings.

If the carriers wish to compete with a service offering including
of fshore, they should be competitive. '

Based on our experience with the Anik B program, satellite equipment
costs and various rates that have been filed for different types of
services are excessive and constitute a stumbllng block to utilization
the satellites.
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ADMINISTRATIVE CONSIDERATIONS

The Administration of our pilot project was streamlined with an
overall project co-ordinator representing CPA. All necessary
co~-ordination with C,R.C. personnel, outside contractors and carriers
and others along with the participants was on a need-to-know basis
through this centralized position. This included aspects of CRC
maintenance and other scheduled outages along with co-ordinating:
problems with maintenace and AGT carrier problems.

The CPA had established a budget of around $140,000 over the 3 year
period of the program. Approximately one half of this budget was
allocated for the offshore program. To date $110,000 hs been spent on
consultant fees for maintenance, space segment rental from CRC and
purchasing an offshore stabilized platform, test equipment and

. performance monitoring equipment. ThlS budget is administered by the

project co—ordinator.

The intent was to have an extremely streamlined reporting procedure to

-be able to expeditiously carry out the multiple phases of the: programs

and provide assistance and co-ordination as required. Each
participant ran their own project and was responsible for the costs to
transport, install and remove as well as provide or arrange for end
equipment as required for their experiment. Maintenance of the
satellite earth terminals was under the co-ordination of the CPA
project administrator. We used a consultant on a time and charges
basis for this. . Approximately 1 to 2 man days per month were required
for this individual to administer the project on an ongoing basis. It
is extremely important to be able to react and provide timely cost ‘
effective telecommunications services for exploratlon and productlon

-~ activities. This is due to the short lead times involved in planning

and short time and loglstlcs associated with the operation and hlgh
costs 1nvolved

In an operational system the ideal concept would be for companies to
have available earth terminals that could be installed with as little
as two weeks notice or within 8 hours or less in an emergency such as-
a blowout. The most practical solution is for the industry to
aggregate our needs and interested companies would have their own.
basic complement of terminals including homlng stations. -A common
type- approved terminals could be loaned in an emergency and would
result in commonality of sparing.

Another option is for a specialized common carrier to be incorporated
and be recognized under the guidelines of RSP 114 to provide these
services on a national basis for a fee for service, with the
capability of reacting to the short lead times required and after
hours maintenance requirement of 7 days a week and 24 hours a day.-
This is similar to concepts in the U.S. and would result in minimal
carrier co-ordination to what is now requ1red

The central earth station could be establlshed to prov1de remote
dlagnostlcs and trouble shootlng. S :
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9.0 CONCLUSIONS

The Anik B experiment has generated considerable interest in that
satellite communications technology can play an important part in our
day-to-day operations. The freedom that we had in this program to
transport, install, maintain and experiment is exactly the type of
service required to meet our needs. There are numerous compllcated
issues that are interrelated that affect follow on commercial service
which have been identified in this report.

It is our intent at this point in time to address some of these issues
formally with the telephone carriers and regulators (CRTC and DOC)
through the Communications Systems Committee of the Canadian Petroleum
Association. However, Canada has had thin route SCPC services
available since 1973 and a significant demand has not materialized.

The approach we propose, if this is agreeable in principle to D.O.C.
is to issue Requests for Quotation for the required satellite terminal
equipment to Canadian suppliers and include the recognized common
carriers alike. Upon completion of this process we would complete the
socio-economic and systems engineering submissions.

=

The application for licenses for SCPC type services could be
sufficiently well regulated to protect the carriers in a steamlined
licensing procedure consisting of letter of intent similar to RSP 113
and 114 and could be entertalned on a general nature for the
application basis.
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10.0 OTHER . CONSIDERATIONS

Current long distance analog voice message requlrements and data have
been served by traditional telephone company analog terrestrial
message services. However, with rapidly advancing field of digital
communications, there is no longer a distinction between _voice, data
and video services in the. transmission mediums., -In order for the
Petroleum companies to aggregate our needs as discussed and to meet
the challenges of the 1980's and beyond we must be able to take
advantage of these unprecendented economies and signal qualities that
will be available using Digital techniques. The challenges that we
face in our 0il and Gas operatlons have been discussed in section 7.0.

Digital networking via satellite is potentlally an answer to this
challenge by improving communications at a lower cost and to support
new technology such as moderate speed (400K bits/sec to 1.4M.
bits/sec), digitally compressed video teleconferencing and high speed
data transm1551on which are not supported by the current telephone

- company offerlngs

As far as the effect on revenue telephone company basic serV1ce
offerings on a intra-telephone company area, therée would be no
decrease in revenue and may be increased by additional long distance
revenues being generated within their territory. On an

intra- telephone company type of application, one must keep in mlnd
that there is obviously a distance sensitivity factor that satellite

services will not prove-in economically.

For new digital services (greater than 56K bits/sec) there will not be
any effect on the existing revenue base because telco's don't support
it at the current .time, High speed data via analog terrestrial :
services is passé in that it does not compete now with satellite
service offerings. Existing voice service revenues may be reduced,
but this is inevitable with the advent of voice concentration. Given
the current tariff arrangements it may be more beneficial to the local

‘telephone company to receive the increased message services that would

result within their territories.

The effects of implementing satellite serv1ces, in a more deregulated
sense, would be gradual, because of the lead times involved for
1mplementatlon. This configuration would most llkely have long
distance services avallable to back up or be used in overflow
situations.

Ve recommend that consideration be:given to the llcen51ng of customer
provided earth stations with the follow1ng procedures in mind:

i The telephone companies wlll have the right to quote on both
' ~systems including terrestrial for comparison; if it is available.
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Canadian manufacturers will be requested to quote on the system
configuration., Specialized equipment to enhance the satellite
terminal operation that is not reasonable to expect to be
produced in Canada because of low demand may have to sourced .
outside Canada. Every opportunity would be given to a. Canadian
supplier to provide equipment first.

The D.0.C. would regulate the process as they are doing now via
letter of intent and socio-economic applications with good system
engineering practices. The socio-economic impact in terms of
proposal would be ba51cally an economlc/beneflts de0151on.
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ANIK B - SHELL - CPA - CRC - BLACK LAKE EXPERIMENT

BACKGROUND

Shell Canada Resources Limited, Minerals Division ran a mineral exploration
program around the Black Lake area of Northern Saskatchewan during the
period July to September 1981. The normal mode of communications to the
outside world was via H.F. radio telephone service. As a result
communications at times were unreliable and unintelligible, as well
security of information was a concern. As a result of this, an '
experimental satellite terminal was installed at this remote location to
provide volce communications back to Shell's mineral exploration located in
Calgary.

SYSTEM CONFIGURATION

The system was configured in a double hop set up with the Ottawa 9m station
being the homing station for the Calgary and Black Lake terminals. The
Calgary satellite terminal was co-located .with AGT's and Telsat's earth
terminal site, with AGT providing a 4 wire loop from this location to the
Shell Mineral office.

PROGRAM SCOPE

The satellite hours were limited by transponder availability to 08:00 to
10:00 hours MST. The type of traffic carried was private line voice
service between the two locations.

RESULTS

The concept was extremely well received; even with the limited hours as
significant portions of the daily voice traffic load was re-arranged to
take advantage of the satellite circuit. The quality of the circuit was a
vast improvement over the H.F. radio system.

The double hop system with a round trip.delay of around 1 second, did not
present significant problems once the users became familiar with the system
and adapted to the delay.

The two transpbrtable earth terminals were easy to install, set up and
maintain. Approximately 2 to 3 people were required for one day to set up
each of the satellite terminal.

The satellite terminal equipment proved basically reliable with no failures .
at the Black Lake site. Several problems were noted with power bumps at

the Forest Lawn site with a manual reset being required on site. Also two
incidents of equipment failures at Forest Lawn were recorded, and were easy
to diagnose and fix in a matter of hours. :

The satellite termlnal was transportable, but was not well suited to

situations where high mobility is required.

VA




ANIK B - SHELL - CPA - CRC - BLACK LAKE EXPERIMENT (cont'd) Page 2

SUMMARY

The applicability of using satellite terminals for this type of operation
is excellent. However the economics play an important role in that
commercial rates. will have to be below $3K to $4K per month for the service
to be economically viable.

The concept of customer installation and first line maintenance as well as
system problem trouble-shooting did not present any difficulties. Most of
the trouble-shooting for problems could be handled by contacting the 9m
central station operator in Ottawa after an initial accessment of the
problem as to whether it was power related, or low received level.

RECOMMENDATIONS

The transportability aspect could be improved so as to be able to
accommodate easier installation ‘especially for seismic camp applications,
such as a one man installation. We are in a position to make information

- available to vendors to prove this aspect. Improved diagnostics in the
. form of remote loopback, LED indicators for modules that have failed would
assist in trouble- shootlng problems.

In order to cost justify the appllcatlon, a DAMA approach, pay as you use,
for space segment utilization and lower monthly costs for the remote
terminals are mandatory. Also customer flexibility in transporting,
installing terminals and performing-first line maintenance is a must in a
highly mobile remote situation to reduce costs and delays associated with
transporting non customer personnel. ‘

BP/am
Ref: 3041

1983/06/02
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MEMORANDUM TO FILE 83101ACC0153

April 11, 1983

CPA Satellite Test

INTRODUCTION ‘

Amoco participation in the trials involved applications at two
sites, the  first being a district office and the second a drilling
site in central Alberta. Applications at both Tocations primarily
involved communications with the head office in Calgary. The fol-
lowing is a summary of the tests undertaken-at these locations and the
resulting recommendations.

PEMBINA AUTOMATION ’

On Sept. 10, 1981 the remote earth station was moved to the
grounds of the Amoco Canada District Office in Drayton Valley Alberta;
here, a series of tests involving data transmission between Amoco's
Calgary office and their Drayton Valley office were performed.

The first phase of this trial concentrated on evaluating the
satellite Tink in a remote automation configuration; a mini-computer
in the Calgary office polled remote telemetry equipment at the Pembina

office using the satellite facilities to provide the communication

Tink.

Telemetry equipment at the Drayton Valley location was connected
directly to the earth station transmit/receive units. This equipment
consisted of an Amocams 600 Mini-Remote RTU (Remote Terminal Unit)
equipped with a single ana1og point and two status points. From the
Forest Lawn station, a 4-wire unconditioned telephone loop provided
the 1ink to the Amoco office in downtown Calgary where the Toop termi-
nated on an Amocams MTU (Master Terminal Unit) controlled by a Perk1n-
ETmer 3220 mini-computer.

Although only 3 of the RTU points were active, data was trans—
mitted for all points on the RTU; consequently, a message from the RTU
consisted of 154 bits (includes start—stop bits, parity bits, etc.).
Similarly, a scan request from the MTU consisted of 66 bits of infor-
mation. Transmission speed for the telemetry equipment was 600 baud.

The scan interval was varied from 1 minute down to 5 seconds at
various stages of the tests; 1in all cases the communications was vir-
tually error free. The Timited ervor rates on the satellite circuit
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- were well below the acceptable error rates experienced with the
“.conventional buried cable communication facilities used in most of the

existing telemetry applications. . The concept of remote telemetering
using satellite communication proved technically. feasible in this
trial.

In early December, an interactive data communication study was
initiated. During this test, the satellite facilities were used to
Tink an asynchronous terminal in the Calgary office, with the automa-
tion computer in the Drayton Valley office. The main emphasis of this
experiment was to determine the error performance of the communica-
tions facilities at various transmission speeds. In order to accommo-
date the ease of switching transmission speeds, ESE 9600 datasets were
employed; these datasets are switchable from 1200 baud to 9600 baud
synchronous. As the terminal and computer were both asynchronous dev-
jces, data converters were required to convert the transmission to
synchronous as required by the datasets. ’

In order to test the performance of the satellite circuit alone,
Toop-back tests were performed from the Forest Lawn earth station to
the Drayton Valley station. No transmission errors were encountered
at data rates up to 2400 baud; .4800 baud experienced frequent errors
and 9600 baud was totally unsuccessfu1

The terminal located 1in the Calgary office was set to operate at
2400 baud and was used by field automation software analysts to per-
form maintenance and development on the automation computer located in
the Drayton Valley office. As with the previous test, this procedure
operated without difficulty us1ng the sate111te Tink.

CACTUS 26E EXPERIMENT .

‘On Feb. 19 the 'roving' earth station was moved from the Pembina
office in Drayton Valley to.the Ricinus 10-33 lease, a drilling site
operated by Amoco Canada. Here the satellite facilities were used for
a number of  voice and data trials involving communication with a
remote drilling rig.

Locating the satellite at this site involved considerable time and
effort. However, it was determined that much of this difficulty was
due to incorrect read1ngs provided by the directional equipment being
used to position the dish (possibly due to ore deposits in .the sur-
rounding foothills). Problems with the IF Pilot Receiver also contri-
buted to the difficulty in locating the satellite.

The first application 1involved interactive computing on the Cal-
gary mainframe computer, using a terminal located at the rig site. An

- IBM 3278 CRT and controller were taken to the lease on March 10. The

controller was located 1in the geologist's trailer along with the
indoor electronics packages for the satellite terminal. From the con-
troller, a coaxial cable was extended approx. 10 metres to the engi-
neer's trailer in which the CRT was placed. ' ’

A series of tests were performed in order to determine the maximum
operational transmission speed for the system. It was determined that
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the system operated well up to rates of 4800 baud; rates higher than
this encountered excessive errors and were not acceptable.

An interesting phenomenon was witnessed when viewing the data
transmitted and received by the computer; as a result of the transmis-
sion delay, the computer was required to issue a request twice before
a response was received from the terminal. The computer would
time-out prior to receiving a reply from an initial request, it would
subsequently issue a second request and shortly thereafter receive the
reply from the first request. =~ :

The primary user of the CRT at the drilling site was the chief
geologist; his most extensive use of the system was for EOS (Elec-
tronic Office System) communication. This Electronic Office System
encompasses a wide range of office automation functions. The communi-
cation functions of the system (messaging, notes, reports, etc.)
greatly enhanced communication with the district office. Communica-
tion to/from remote locations via mobile telephone or radio is diffi-
cult due to contention for services. Furthermore, 'telephone tag' is
often more of a problem 1in such operations than it is in an office
environment. Any means of obtaining immediate communication without
the delays of busy circuits or no-answer is a definite asset. Exten-
sion of the EOS facility to the drilling site provided this alternate
means of communication.

Another use made of the CRT was to execute a number of drilling
programs (hydraulic programs, etc.) resident on the Calgary office
mainframe computer system. These programs are used to assist wellsite
personnel in the drilling operation. '

A further application of the system was . the entry of daily
drilling information directly into the computer from the remote site;
previous drilling vreports had been called in to the district office
for entry. Entering the - information directly from the site has
obvious advantages over having to relay the information through addi-
tional personnel; namely, the fewer people the 1information must be
communicated through the less the possibility of error.

In general, there were few difficulties encountered with the
system. " In fact, the satellite facilities appeared to operate with a
higher degree of reliability than -conventional radio and mobile tele-
phone. systems. _

The users indicated that availability of the computer system at
the wellsite provided definite advantages to the operation, primarily
in the area of enhanced communication with the district office. The
economics of such a system are dependent on the potential of the
system to reduce drilling time or in some way enhance the drilling:
operation. Although not- all drilling sites would require such a
sophisticated communication system, certain ~operations wutilizing.
advanced drilling schemes could definitely benefit from such a system.

A second experiment pefformed at this wellsite was the transmis-
sion of well 1log data directly from the wellsite to the Schlumberger
of Canada office in Calgary. The terrestrial circuit from Forest Lawn
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was extended from the Amoco office to Schlumberger's office and a
switch was installed in the Amoco office for means of directing the

termination point between the two offices.

At the wellsite, Schlumberger ran a coaxial cable between the log=-
ging vehicle and the data equipment Tlocated in the geologist's

trailer, a distance of approx. 40 metres. Initially, Schlumberger
transmitted test tapes from the vehicle to determine transmission
speeds and error rates. Speeds of up to 4800 baud were attained

without significant re=transmission due to errors; however, speeds of
7200 baud and 9600 baud resulted in  excessive errors and could not be

used to transmit data. . - '
~During the well logging of March 20 and 21, the C.R.C. was able to
arrange for the circuit to be made available for the duration of the
togging. This enabled Schlumberger to transmit all well logs directly

from the site to their Calgary office without interruption.
As an example of the transmission times required to transmit well

log data over the satellite Tink, a 510 metre borehole data log was

transmitted to Calgary in 7 minutes. As a result, Schlumberger was
able to provide Amoco with completed well Tlogs within 1 hour of the
Togs having been completed in the field. The ability to review well
Togs within hours of Togging of the well enables the drilling opera-
tors to make more timely decisions regarding additional 1logging or

drilling and possibly avoid additional expenses.

Schlumberger personnel were favorably impressed with the perform-
ance of the system and indicated that there are definite applications
for a satellite based data transmission system for remote well logging
operations. However, 1in order for such a system to be feasible for
their operations, ~ it would be necessary to have a highly portable
earth station, ideally mounted on the roof of the logging vehicle.

As a final test at the Ricinus wellsite, the satellite channel was
established as a voice circuit in order to test the operation of voice
privacy devices (scramblers). The scramblers used were TCC (Technical
Communications Corporation) Mark II's. As they are designed on a

- 2-wire basis, while the satellite facilities were 4-wire, 2-wire to

d-wire hybrids were required in order to provide the proper interface.

The primary concern with the use of the scramblers over a satel-
Tite 1ink was the possible effect that the transmission delay might
have on the synchronization of the +two scramblers. If the transmis-
sion delay resulted in the scramblers timing-out prior to synchroniza-
tion, it would not be possible to establish a secure conversation.

The tests conducted were successful in terms of synchronization of
the scramblers; in all cases the synchronization was accomplished
without difficulty. This indicated that the transmission delay did
not pose a constraint to.use of scramblers on satellite circuits.

 However, although the synchronization was successful, the conversation

did experience considerable distortion from the hybrids as well as the
characteristic echo involved with satellite voice communication. It
is believed that proper adjustment of the hybrids and echo suppressors
could eliminate these problems.
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The trials performed at the rig site provided considerable support
to the concept of enhanced communication possibilities at remote
drilling operations as a result of satellites. The users involved
with the various tests were very impressed with the operation of the
systems and feel there is great potential for satellite communication
in drilling applications.

CONCLUSIONS
Throughout the series of experiments, a number of problem areas
and concerns were recognized. The first of these is transportability

of the earth stations; although the antennae used for these trials
were classified as 'transportable', they could not be classed as truly
portable.  Considerable time and effort was required each time it was
necessary to transport the facilities to a different location. A
smaller dish that can remain intact would improve the flexibility of
the system.

Locating the satellite once the antenna was erected occasionally
posed a problem as directional equipment was not always available.
Directing the station to the satellite requires considerable preci-
sion, ‘-therefore instrumentation required -for directing should be
mounted directly on the dish to assist the user in a more expedient
installation. »

A significant determination was noted with regard to the environ-
mental tolerance of the satellite terminal facilities. The
transmit/receive units at the Drayton Valley site were housed 1in a
non-controlled environment, therefore being subjected to fluctuations

in temperature and humidity. It was determined that the units did not

operate well at Tow temperatures and therefore should be housed in a
controlled environment. As such controlled housing 1is not always

‘available at some of the potential locations requiring satellite ser-

vices, the component equipment must be made to tolerate a considerable
degree -of environmental variance.

Throughout the trials, difficulties with the satellite facilities
at the remote Tocation were common. In a situation where equipment
maintenance is provided by the operating Telco or similarly authorized
distributor, remedial action could involve a major delay and expense
to the customer. A much more feasible alternative is to have the cus-
tomer maintain the equipment on site. Furthermore, with the customer
providing the maintenance on the facilities, ownership of the equip-
ment should also be made available to the customer.

The trials demonstrated the feasibility of customer installation
and first line maintenance of satellite facilities. Installation and
maintenance presented no major difficulties despite the fact that no
special test equipment was available with the satellite terminals.
Maintenance costs, using a consultant hired by the CPA, averaged $300
per month, & relatively minor amount in comparison to the cost of the
facilities.

The experiments conducted also illustrated the flexibility
required in Tlicencing of the facilities. As certain applications
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‘could involve the facilities moving on very short notice and on a

frequent basis, lengthy. licencing procedures are unrealistic. A

Tflexible! 11cence for terminals would be more appropriate for appli-

cations 1nvo1v1ng transient operations. _

The primary constraint 11m1t1ng the wuse of satellite facilities
within the industry at present is the cost of such facilities. Recent
quotes for SCPC voice-alternate-data channel through AGT have been
approximately $8 000 per month. Few applications can justify expendi-
tures of this amount. Justification of the costs vary significantly
with the - availability of more conventional communications facilties.
However, users have indicated that costs in the neighborhood of $3 000
per month could be justified for certain drilling applications in
which data communications capabilities are required. In general, it
is felt that if the cost of satellite facilities were to be reduced,
implimentation of satellite systems would become more widespread, thus
promoting the development of further satellite facilities. The pre-
sent costs -are too prohibitive and consequently there is insufficient
demand to foster increased and new development of satellite facili-
ties. : '

Although the experiments did not investigate new areas of satel-
lite communication, they did provide additional support and informa-
tion to existing knowledge regarding the use of satellites in indus-
trial applications. Some of the points identified through these
trials are unique to the petroleum dindustry, while others affect all

" users of satellite facilities. The bottom 1ine of our involvement is;

satellites have a definite role to play in the future of communica-~
tions within the petroleum industry, however, changes in the tech-
nology as well as the regulatory environment are required in order for

the potential to be fully recognized.

“R. C. Cooper
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SCHLUMBERGER OF CANADA
A DIVISION OF SCHLUMBERGER . CANADA LIMITED

S Ch l umb er g er 350, 717-7th AVENUE S.W.-CALGARY, ALBERTA T2P 0Z3

TELEPHONE 269-7331- AREA CODE 403

May 10, 1982

Mr. B. Page

Chairman

CPA Satellite Systems Sub-Committee
1500, 633 - 6 Avenue S.W.

Calgary, Alberta T2P 2Y5

Dear Brian:

In this letter I would like to report to you and the CPA on Schlumberger of

-Canada's participation in the CPA-DOC trials aimed at testing wellsite to

Calgary communication via satellite link.

Schlumberger's interest in data communications is a natural outgrowth of the
business that we are in. We acquire wellbore information, process it, analyze
it, interpret it, and then communicate it to our clients as fast as we can. We
are intensely interested in any technique that will improve our performance in
any of these areas. We believe that data transmission from the wellsite via
satellite is one such technique.

The particular trial that this letter deals with is the transmission of well
logging data from our logging unit on the Amoco et al Ricinus 10-33-32-7TW5
wellsite to our computing centre in downtown Calgary. Our immediate
objectives were straightforward: evaluate the ‘technical and operational
aspects of transmitting logging data via satellite link.

"The data link equipment consisted of a DOC supplied earth station at the

wellsite, the Anik B satellite, the earth station at Shirley Lake outside
Ottawa, the Telesat earth station at Forest Lawn, and a 4 wire line from the
Forest Lawn station to the computing centre. The satellite dishes at the
wellsite and Forest Lawn were 3.7 metres in diameter while the one at Shirley
Lake was 8 metres in diameter, The 14/12 GHz experimental channel was
used. The modems used both at the wellsite and the Calgary computmg
centre were supplied by Diek Cooper of Amoco. .

To minimize difficulties at the actual time of logging, it was decided to do a .
pretest. Accordingly, on March .15 Schlumberger used their communications
van to transmit benchmark data tapes from the wellsite to their computing
centre in Calgary. The operation of the data link was established after about

two hours of difficulty by a phone call to the satellite control station in




Shirley Lake. The benchmark tape was then successfully transmitted at 2400
bps and 4800 bps. We could not transmit it at 7200 bps. As a result of this
pretest it was established that all parts of the data link were in working order
and Schlumberger personnel became familiar with 'the satellite earth station

. equipment at the wellsite.

Trensmission of well logging deta actually obtained at the Riecinus wellsite
occurred a month later on April 14. The transmission link was checked out
while Schlumberger was waiting to begin logging operations. Logging began at
1:30 am on April 14. The first log was completed at 4:00 am. The data tape
for this log (about 510 metres of borehole data) was sent to the Calgary
computing centre in seven minutes. An hour after the digital data tape was
received in Calgary, films and prints had been generated and were ready for
delivery to Amoco. Data from three other logging services were sent in a
similar fashion. Transmission of the last log was completed by 8:00 pm on the
evening of the 14th at the the same time as Schlumberger was removing its
logging equipment from the rig. : :

Many of the operational procedures for transmitting data from.the wellsite
had already been established for Schlumberger by experience with its existing
methods of wellsite data transmission. However, this trial demonstrated that
it was technically feasible to use a satellite link from the wellsite rather than
the mobile telephone network or land lines. Further to this, Sechlumberger is
now actively pursuing the technical capability (for remote areas) of
transmitting via satellite link using a portable earth station mounted on our
logging unit. Schlumberger hopes that this and future demonstrations will
help the CPA in its efforts to remove regulatory and institutional barriers
restricting the use and avallablllty of satelhte service to the petroleum
industry.

In closing, I would like to thank you Brian and Dick Cooper of Amoco for the
cooperation given to Sehlumberger during its part of the trials.

Yours sincerely,

(Wb
L. M. Zanussi A
SOC Technical Manager

NS:ez

ce: D. Cooper ‘
Amoco Canada Petroleum Company Ltd.
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INTRODUCTION

Meetings held in February 1981 between the Canadian Petroleum Association
(CPA) and Communications Canada (DOC) culminated in a joint industry -

government satellite evaluation program.

Together with other oil companies, Dome Petroleum Limited agreed to
undertake certain field trials aimed at obtaining an industrial user
perspective of the operational requirements for  future commercial
satellite sérvices. Alberta Government Telephones through its Altel Data
division was invited to participate in all phases and in turn offered the
services of its personnel and the facilities of the Forest Lawn earth

station to house equipment.

The report that follows describes Dome's involvement in the experiment and

concludes with specific operational recommendations based on the findings.

DOME'S OBJECTIVES

The demonstration- of a Tow capacity transportable satellite terminal is

not in itself unique as a commercial version (Anikom) has been available
from Telesat for some time. Further, the technical aspects of small 14/12
GHz earth stations and their operation have been addressed in detail

previously.



What 1is signifidant however, 1is that‘hitherto, manyvof the 'benefits of
satellite technology have not been realized because of complex and lengthy
provisioning methods and licencing restrictions in conventional commercial
offerings. The principle advantage of satellite communications as seen by
the o1l industry is it's potential to provide rapidly deployed, high

quality communications in a cost effective manner.

Dome's experiment was therefore designed to demonstrate not only the
unique capabilities of a user-installed and controlled satellite earth
station but also to evaluate the benefits of a complimentary form of

service carried on the system.

To that end, audio and video te]econferehcing was selected as the most

suitable choice.
The overall objectives therefore became:
2.1 Economics

o To determine the potential of teleconferencing as a replacement or

supplement to travel.




2.2

Technical Requirements

To develop operational specifications for a small aperture satellite

earth station.:

To determine the suitability of operating both satellite terminals

and teleconferencing equipment by unskilled personnel.
To optimize various forms of teleconferencing arrangements.

To investigate the effects of scrambling devﬁces and assess the

satellite delay on teleconferencing.

To assess the specification and requirements for an operational

teleconferencing system.

To compare teleconferencing over satellite and terrestrial-faci]ities.

Human Factors

To measure user acceptance to teleconferencing.

To gain an operafiona] familiarity with teleconferencing using both

satellite and terrestrial facilities.




2.4 Other

3.0

0 To stimulate the commercial development of new satellite services.

o} To develop objectives for revised licencing policy.

DESCRIPTION OF EXPERIMENT

For the experiment DOC made available to the CPA two 14/12 GHz single
voice channel transportable earth stations, each equipped with 3 metre

antennas.

One transportable was installed at Dome's Tuktoyaktuk base camp while the
other, located at AGT's Calgary (Forest Lawn) Earth.Station, was connected
to AGT's cable and 1line conditioning equipment. A four wire cable
facility with appropriate signalling and terminating equipment linked the
earth station to Dome's downtown office at Place 800. This arrangement
was configured as an off-premises extension (OPX) from the Tuk SL-1
switch. By means of this OPX local, any local of the Tuk SL-1 could be
dialled directly. Terminal equipment connected to this 1local was
therefore capable of being moved within the boundary of the Tuk SL-1
switch, enabling the evaluation of both satellite or terrestrial
facilities. A pictorial description of the experiment 1is shown in

Appendix 1.




The satellite's four wire facility was installed at the end of May 1982.
Insta}latioh of the terminating equipmenf consisting of Wescom SF (single

frequency) modules was completed in early June.

A Tlog sheet to gather the events of the satellite trial was kept
throughout the ekperiment. This log noted all operational and technical

problems related to the satellite Tink.

The teleconferencing equipment at both ends consisted of a freeze-frame
transceiver, a television camera, a black and white television monitor and

a Conference 2000 (audio conferencing terminal).




4.0 SUMMARY OF FINDINGS

The experiment was carried out over a three month period. As revealed in

the event Tog, considerable difficulty was encountered in establishing and

maintaining the 1ink itself with the most significant problems being:

.

2).

3.

Four Wire Cable Facilities

The four wire facilities linking Place 800 with Forest Lawn were
plagued with numerous problems including incorrect Tlevels, pair
reversals and the 1like. These facilities were installed -and
controlied by AGT. Technical problems in this area were aggravated
by the difficulty in coordinating activities amongst AGT, DOC and

Dome; with each party having conflicting priorities.

SF Terminating Equipment

- The failure rate of the single frequency signalling and echo

suppressor equipment was unusually high. By the end of the trial,
each module in the SF package had been replaced. The exception was

the power supply (which had blown a fuse).

Satellite Link

Though most of the time the space segment was operational, outages
were encountered with equipment failure at DOC's earth station in

Shirley Bay.




4).

5.

Transportable Earth Station

While the transportable station at Tuk Base operated throughout the
test without failure, the unit at Forest Lawn experienced frequent
outages. At Teast -one of the major components (such as the

travelling wave tube amplifier) had to be replaced each month.

Circuit Redesign

Though the nature of the circuit requirements was straight-forward,
(PBX off premises extension), the circuit was redesigned several
times causing considerab]e delays 1in getting the teleconferencing

tests ﬁnderway.

Problems arose at the outset due to poor definition and understanding

of AGT's and the CPA's respective roles in the trial.




The satellite experiment itself was carried out in four distinct stages.
They were: Implementation, Miscellaneous Teleconferencing, Telemedicine

demonstration, Radar Imagery Experiment.

A.  IMPLEMENTATION

As discussed in Section 4, the implementation of the satellite

circuit was most difficult and consumed most of the trial's time.

The transportable earth station dish éntennas were sectionized for
mobility. Because of the 10 foot (3.0 m) diameter, the dish itself
was bulky even when it was disassembled into 3 pieces. It did not
however present a major transportation probiem as it was airlifted to

Tuk Base aboard a large aircraft (Boeing 737).

The ‘earth stations' electronics, which consisted of four packages,
weighed between 40 to 70 pounds (18 - 32 kg) each. Two packages were

co-located with the dish and the other two were located indoors.

The reliability of the station electronics was poor, especially that -

of the equipment located at the Forest Lawn site. One of the four
electronic packages was replaced on a.monthly basis. Downtime caused
" by each outage ranged from several days to a few hours. No attempt
was made to isolate faults any further than to a cabinet level. The

defective‘cabinet was sent directly to DOC for repairs.




¢

The electronics were designed to accept a 'O dBm level input and
output: In other words, there were no gains or losses through the
satellite itself. This factor alone created . confusion on the
satellite Toop design. Normal transmission standards specffy a gainv
of 23 dB and input and output levels (V.F.) of =16 and +7 dBm
respectively. For consistency, standard carrier levels are prefefréd
and would be more compatible with other V.F. equipment. Lastly a
modular design and reduction of the size of the electronic packages

would aid in installation and maintenance of thé earth station.

For the installation ‘and disassembly of the transportable earth
station at Tuk, a two man crew was required to mount the dish and
e]ecfronic packages. Pointing the dish at the Anik B sate]]ife did
not create difficulties as two other satellite antenna§ located

nearby were used as references.

The videoconference terminal which consisted of a Robot 630

 transceiver, a zoom camera and a 9 inch monitor was easily set up in

a matter of a few minutes. The audioconference terminal (Conference

2000) was connected quickly by means of a telephone modU]ar jack.
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MISCELLANEOUS TELECONFERENCING

Usfng- the . Robot 630 Transceiver configured for half duplex
transmissien, the limitation of the picture quality was not due to
the facilities (satellite or terrestrial) but rather the video
transceiver's display format of 256 picture elements by 256 active
T.V. 1lines. Though this was adeqUate for general meeting purposes,
an improved resolution (at least 512 x 512) is required in siteations
where drawings, photographs and othef detailed material are used.
Though 1ncreased transmission time (4-fold in this case or 140

seconds) would result, it is believed this would not be objectionable.

"~ The Robot 630 was not equipped with an automatic muting circuit to

"disable audio to the Conference 2000 while receiving video. This

caused some confusion as the amplifief volume had to be turned down

to minimize annoyance. .

The other drawback of this transceiver was the lack of picture
synchronization. The video had to be transmitted twice in order to
ensure a complete frame. The transmission time was areund 80 seconds
per"eompleted picture. The time Wasted due to this 1jm1tation was

approximately 40 seconds for each picture fransmitted.

Lastly, once the received video was completed, the transceiver had to
be switched to the "on hold" mode to prevent noise spikes from

appearing on the received video.
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In general, the videoconference terminal was comparatively simple to
operate and connect. to the telephone 1line without any coupler or

modem etc.

With videoconferencing, a zoom camera lens is a must. . The one used
(18 to 109 millimeters) was adequate. In transmitting detailed video
such -as printed words or schematic diagrams, high magnification is

required.

Text transmissions were later investigated. Using a zoom 1éhs,
approximately one quarter of a 8 1/2 by 11 inch standard page cqu1d
be sent at one time in order for the received video to be readable.
Well }]it rooms are reqhired for proper videoconferencing. Both
conference rooms at Place 800 and at Tuk Base were adequate using

normal flourescent lighting.

The video quality was compared using both satellite and terrestrial
facilities. Both displays contained Csimilarities of granulated
appearance. At times, streaks and 'snow' (herringbone effect) were

observed.

An interesting observation (random lines or streaks)»was noted on the
received video at Tuk Base. Each picture é]ement in each streak had
been delayed causing an offset on that particular line. - No streaking
occurred on the received video at Tuk Base. using the terrestrial

facilities.
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The. audioconferenéing portion provided by a Northern Telecom
Conference 2000 produced fair audio quality. Noticeable but not
objectionable background noises were heard over the satellite
circuit. The delay of one half second on the half duplex audio (due
to the double hop satellite facility) did not creéte any confusion

for the users.
Scrambling devices over the satellite facility were not tried due to

problems in maintaining a workable satellite 1ink and time

constraints.

TELEMEDICINE DEMONSTRATION

The use of the system for telemedicine was demonstrated between
Calgary and Tuk Base over the satellite link. Presently, no medical
doctor is available at Tuk Base. Minor diagnhostics and treatments
are by a consultation telephone call to medical personnel in

Calgary. Patients requiring major treatment are flown to Edmonton.

During the demonstration, closeup views of a subject's facial

expression (the subject's eye and face) and a hand were transmitted.

The video received was judged to provide sufficient information to |

make a determination of the patient's vital conditions.
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The advantages of being able to hear and see fhe'patient in near~red1

time enables a more accurate medical diagndsis than a te]ephoné call

can provide. The wuse of teleconferencing may eliminate some

transfers which are unnecessary .While speeding the treatment of .

critical cases.

ICE IMAGERY EXPERIMENT

In the final phase -of the trial, various samples of radar imagery and
other remote sensing data were transmitted to Calgary from Tuk by
means of videoconference system. The receivéq picture was then
compared to actual photographs. Overall, the pictufe qua]ity was
fair. Again’ limited by the freeze-frame fransceiver,. ft was

determined that a higher resolution in the received picture would be

required for operational transmission of ice imagery information.

For the test however, acceptable detail was obtained by zooming close

in and transmitting portions of the ice phdtograph.
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CONCLUSION AND RECOMMENDATIONS

This experiment enabled Dome Petroleum tb gain an operational familiarity
with teleconferencing using . both  satellite . and | terrestrial

telecommunications facilities.

Fof this demonstration, the transportab1e‘sate111te earth station should
have been located at Dome's office building in Calgary. This would have
eliminated the most severe problem plaguing the trial; that being the
co-ordination 1in the backhaul portion of fhe circuit. The overai]
reiiability of the satellite 1ink was poor due mainly to the older
technology of the transportable earth station.

Though 1t.d1d not pose a Tlogistical prob]ém in_this trial, for general
remote areé application more compact packaging of the earth station would
be fequired. A suitable criteria would be that no individual package be
bulkier or heavier than can be carried and erected by two men.
Transportation of the entire station should be possible in a single Tload
in a typical STOL aircraftvor light helicopter. Further, for installation
in an urban rooftop environment, sizing of the individual packages should
be done with consideration of typical freight elevator dimensions and

doorway/stairwell handling Timitations.

In.a commercial application, Dome's typical requirements would be for 1 to
3 .voice channels plus a full period synchronous data circuit of 4800Ab1ts
per second. The present sérvice offerings and pricing structure (eg
$8500/month for a single channel. installation) make the use of satellite

systems cost-prohibitive in all but extreme situafions.
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The use of teleconferencing for telemedicine was shown to provide
advantages over the present method of handling remote medical evaluation.
Prior to implementation of an operating telemedicine system howevéf,‘ a
more in-depth study and field trial should be undértaken' to deterhine
specific requirements such as forfte1emetryvand CO1Qr video. Such a study

should conclude with a cost/benefit ana]yéis.

Throughout the trial, half duplex trahsmission was employed ' thus
preventing éimultaneousv operation of bothk Vidéo transmitters. As well,
the return audio. path was disabled while. piéture transmission was
occurring. This prevented‘interrupting'the sender to notify of problems.
While simultaneous video and audioconferencing would be desirab?e_ft was
not deemed necessary; howeVer, the capability of full duplex transmission

should be provided in any working system.
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A. Log Sheets

82-05-25

- Altel installed the 4 w1re loop from-Forest Lawn Earth Station - to
17th floor Place 800. \ - :

82-06-03 _

- Altel sent a S.F. package'w1th a wrohg SF card to Tuk.

- Blown fuse on power supply at Calgary end. :

- Line amp (401 KWescom) was w1red backward at Forest Lawn Earth’ Stat1on

-82-06-08

- Altel designed wrong 1evelé on the 4 ‘wire 1oop at Ca]gary The.
fac1]1ty was de51gned at data-Tevel instead of voice levels. :

82-06-11 to 14

= Satellite link working but levels are Tow. At time, calls could be
generated from the Calgary.location. ‘ o

© 82-06-15 |

- Satellite 1ink 1s'not working‘dhe te,levels.

82-06-23 " |

- Altel adjusted levels at Calgary.

- A Tine amp (401) was added to c1rcu1t at P]ace 800 to compensate for
additional cable losses.

82-06-24

- Spaee segment outage; reasonsAunknown.

82-06-25 |

- Call Shirley Bay in regards to satellite 11nk
- Apparently bad thunder storm at Shirley Bay knocked out the 11nk.

82-06-28
- Altel adjusted ]ine‘amp and set up level to Tuk.
82-06-29 o

- Satellite link working to Tuk PABX.
- Level was low at Forest Lawn Earth Station.

82-07-05 to 08
- Satellite link not working.

- The SF frequencies are shifting. Therefore, no calls could be made
from Calgary to Tuk.



82-07-12

82-07-14

82-07-27

82-08-02

82-08-09

82-08-16

82-08-25

82-08-30

82-09-07

82-09-16

82-09-23

82-09-25
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The SF frequencies were monitdred at Tuk.

Shifting of SF is noted at Tuk. \
Ottawa (Shirley Bay) was contacted to sectionalize problem.

Echo suppressor not working at Calgary.
SF levels still drifting.

Link down for a week as per Shirley Bay.

Transmit problem - could not receive from Tuk.
Meeting with B. Page and Altel to redesign loop and set up end to end
test. ~

Transmit problem.

Altel done end to end test.
Circuit finally working.

to 82-09-06

Arrange for slow scan equipment.

SF problem again on the link.
Unable to dial up any Tuk local.

SF problem.
Could transmit one way only.

Replace TWT at Forest Lawn Earth Station

Trial underway.
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 ACCUCOM ENGINEERING
CONSULTANTS INSTALLATION

AND SETUP REPORT



Accurcom Engineering Ltd.

752 Willamette Drive S.E., Calgary, Alberta T2J 2A2 (403) 271-0733

April 11, 1983
File: 8038

Brian Page, P. Eng.

Chairman Satellite Project Sub-Committee
Canadian Petroleum Association

c/o Shell Canada Limited

P.0. Box 100

Calgary, Alberta, T2P 2H5

ANTK-B Pilot Project Report

Dear Brian:

Please find enclosed one (1) copy of the Report on ANIK-B Pilot Project,
revision 0, dated April 8, 1983. This report has been published by Accurcom

‘Engineering Ltd. and summarizes their activity, findings, and recommend-

ations on the ANIK-B field trials.

‘Yours very truly,

S

F. M. Morris, P. Eng.



T T mEEEEEFE " - == g

CANADIAN: PETROLEUM ASSOCIATION

REPORT
ON

_ANIK-B PILOT PROJECT

|- THE ASSociATION OF |
PROFESSIONAL ENGINEERS, |
GEOLCGISTS and GEOPHYSICISTS
OF ALBERTA
PERMIT NUMBER
k P 2661 - :
Accurcom Engineering -
. o Ltd.

Prepared by: Accurcom Engineering Ltd.
: 752 Willamette Dr. S.E.
Calgary, Alberta, T2J 2A2
©403-271-0733

Project 8038 :
Revision O, April 8, 1983



Paragraph

1.0
2.0
2.1
2.2
2.3
2.4
3.0
3.1
3.2
3.3
4.0
5.0

6.0

ACCURCOM ENGINEERING LTD.

TABLE OF CONTENTS

Title

" Project Overview

Technical System and Operations-

. General
Installation
Maintenance ‘

Transportation

.Evaluation

| Installatiﬁn
. Mainteﬁaﬁcé
Transﬁortation
Fi%ancial Coﬁsiderations
Administrative Considgratioﬁs-

Conclusion

Photographs

.Page-’

10
12

13

14



experiments were conducted.

 ACCURCOM ENGINEERING LTD.

1.0 PROJECT OVERVIEW

Accurcom Engineering Ltd. was retained by the Canadian Petroleum Association

(CPA) to assist the member companies of the association with the installation,

-start-up, and maintenance of the satellite terminals that were used for

the ANIK-B field trials.,‘Accurcom'Engiheering did not get involved in

the design, planning, or implementation of any of the-experiﬁents that . -
were conducted_by”the'CPA'membén'compaﬁies, " The implementaﬁion of these
expefimenﬁs was handled by pereoﬁnel from each member company. The function,
6fIAccurcem Engineefing in the ANIK-B field trials wes that of an installer/

maintainer. and therefore, this report will discuss the CPA ANIK-B field

-trials from the 1nsta11atlon/ma1ntenance p01nt of view.-

In July 1981'a 3 metre satellife terminal.wes gset up at the Alberta Government
Telephones_earth'statfon‘facilitieé 1ocated_ih?Forest Lawn, just east of
Calgary, Alberta.' (Refer to'photogfaphe at the eﬁélof this report). This
terminal was made -semi-permanent because it remained statlonary throughout

the ANIK-B. fleld trials.

A-second 3 metre satellite terminal was moved from 1ocation-tollocation
in the field, as CPA member companies conducted their‘experimeﬁts, The
field locations and CPA member-eompaniee that were involved .in the field
trials were as follows: . | ,

| LOCATTONS S PERIOD .  GPA COMPANY

Black Lake, SaskatehewanA © . Jul.-Sep.'81 *  Shell Canada Resources
Drayton Valley, Alberta -.©  Sep.'8l-Feb.'82 Amoco Canada Petroleﬁﬁ
Sundre, Alberta - . Feb.-May'BZ . Amoco Canada Petroleum
’Tuktoyaktuk NWT | | ~ May-Oct.'82 ) Dome Petroleum A

Photographs of all the installations listed above, except Tuktoyaktuk
are included at the end of this report.
All the experiments cenducted by the CPA member companies were baeed on

telephony or frequencyshift keying (FsK)techniques. ' No wideband video

“1-



ACCURCOM ENGINEERING( LTD.

2.0 TECHNICAL SYSTEM AND OPERATIONS

2.1

GENERAL

The two satellite terminals used in the ANIK-B field trails were

identically the same. They each were composed of the following

- equipment:. - : _— - L

2.2

=N e =

QTY . DESGRIPTION \
1 Parabdlic dish-antenna,.3-ﬁetree in diémeter,Aincluding
| feed horn and waveguide filters. '
Timber base for'the.antenna.
TWT up-converter |
Low noise amplifier (LNA)
RF Unit |
- IF pilot receiver
~TIU/VCU
Cqéxial‘cab1e3 30 metresilong

Control cable, 30 metres long.

One satellite terminal was installed at Foresf‘Lawﬁ, just east
of Calgary, Alberta. ‘The second terminal was moved froh’user—
company to user-company in the field. 'The RF 'signal path went
from the remote fleld term1na1 through the. ANIK B satelllte

to the Communlcatlons Research Centre (CRC) 9 metre satelllte
station located at Shirley Bay, near Ottawa, Ontario. At Shirley.

Bay.the signal was crOss—eonnected, and sent via the ANIK-B

- satellite to the terminal located at Forest Lawn. Thus, the:.

system was configured as a double satellite hop.

INSTALLATION

~ The installation of a terminal began by determining the azimuth
setting of the antenna using a magnetic compass. The required

¢ ‘azimuth setting and elevation eetting for a particular site were

“2a
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.supplied by the Communications Research Centre. The compass

" was used to establish the orientation of the timber base on

which the antenna is mounted, to meet the azimuth setting supplied

by-CRC.' The selection of the antenna site was also influenced by

. the azimuth setting, in that, an unobstructed ‘view of the sky

must also be established for the antenna.

‘Once the antenna site was selected, and the azimuth orientation

- for the timber base determined“ﬁsing a magnetiC-COmpass,hthe

- timber base was bolted together. Next, the antenna support

legs and brackets wete bolted together and also bolted to the .
timber base. Then the bottom section.of the dish antenna was
fastened +to the support legs. Next, the middle section of

the dish antenna was bolted_to the bottom section of the dish
antenna.- This was physically; the most»difficult work because

it required 3 men: two to hold the middie section of>the antenna‘

while the third man bolted it to the bottom sectlon. "We had

: to support the partially assembled .dish with wooden stllts because

it was too heavy to lay on the azimuth adjusting supports.

It also took 3 mén to bolt the top section of the dish antenna
to the middle section. Again, two, men had to hold the top section,

while the third man did the bolting. Finally, the completed

~dish antenna was raised into place, and the elevation adjusting

support leg fastened to the timber base.

 The elevatibn'angle was set using a spirit level and a protractor,

by laying the level and ' protractor along the side of the dish

.antenﬁa,_and adjustingbthe elevation support'tofthe angle that

‘was specified by the CRC.

The TWT up-converter, the RF unit; and the LNA were mounted

on the back of the dish. The. IF pilot receiver and the TIU/VCU

were: 1nsta11ed inside the satellite terminal bu11d1ng. The -

30 metre coaxial cables plus the control cable' were installed
. oo 3
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between the equipment'on the back of the dish and the equipment inside
the building. o

Thé»eqﬁipmént in the building Qés plugged intb a standard 120 VAG,
single phése, duplex reéept&@le, and turned on for the receive
mode’ only. A multimeter wés-¢onnected to TBZ on the RF unit.
Using tbetazimuth'vernier adjustments, the dish was swung through
the azimuthlgngle and set to the positibn thgt gave the highest
D.C. voitage reading on the muItimeter}” Thé'elevation:aﬁgle

was then adjusted in a similar manner.

It was found that the elevation angle could be more accurately
Set'uéingfthe spirit level and protfactor, than could the azimuth

setting using a magnetic compass. Therefore, the easiest way.

"to find the;satellite,was~to set the elevation angle, and swing

the dish through the azifiuth angle, rather than vice versa.

It was also found that metal structures or ore deposits in

 the area where a magnetic compass was used, influenced the compass .

‘readings sufficiently to be misleading when pointing the dish antenna.

Once the antenna was pointed at the satelli;e, the TWT up-converter
was enefgized.‘ The TWT output level. was set by, talking to

CRC in Shirley Bay on the satellite voice circuit, and haviﬁg

them direct the raising or IQWering of the TWT signal level

based on fhem,monitoring the satellite output at Shirley Bay.

At this point,.the*satellite terminal was operational and ready

for use.

A typical satellite terminal installation took 1%-2 days to

complete.

=b-
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ACCURCOM ENGINEERING LTD

MAINTENANCE

Maintenance of a.sateliite terminal was done on a "black box"
basis. Whenever thefe was an équipment failure, only the’major :
assemblies (TWT up-converter, RF unit, LNA, IF pilot receiver,

or TIU/VCU) were replaced with spare units. The only signal

- levél adjustment that was requiréd was to set the TWT up-converter

:outputllevel under the gﬁidance of the CRC at Shirley Bay.

No attempt was made to repair any of the major assemblies when

they failed. The faulty units were shipped back to the CRC

at Shirley Bay. 1Im return,_thé CRC sent out one spare, working,

unit for each major assembly. .

All the field maintenance was doneé using standard tools'(e.é.

' screw driver, wrenches, etc.) and a multimeter. No other test

equipment was used.

. TRANSPORTATION

H

When disassembled; the éatellite terminal was easily tramsported
by small truck or the Twin Otter type aircraft. The bulkiest
item was the 3 metre dish antenna which was_broken’down into

3 horizontal sectioms.

With the exception of the 3 sec;iéns of the dish antenna, all
the othef.equipmeﬁt_had wooden packing crates that were used
to tramsport the equipmeﬁt from gsite to site. Everything was
small enough that no more than 2 men were required to load

or unload the equipment.

5=
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3.0 EVALUATION

3.1,

INSTALLATION

With the exception of the 3 metre dish antenna and its timber base,

all the equipment was very' easy for personnel having 11m1ted knowledge

of the equipment, to install. A11 the s1gna1 and control cable connectloni
p01nts were clearly labelled. All the control cable connectors were
dlfferent,‘or they were keyed d1fferent1y, so that it was 1mposs1ble

to make a wrong connection.-

The 3 metre dish and its timber base were difficulfn to install.

There are too many pieces in the timber base, and it is too much like

a jigsaw puzzle to facilitate easy assembly.' The dish antenna is
difficult to assemble because each section is heavy and 3 men. are requ1red>

to bolt it'together. With the‘exceptlon of the 3 metre dish, all the -

installation work can be done by one person. - This. .is an important

factor to consider, especially when a terminal must be installed in

a remote area.

* Finding weights .to place on top of the timbers is not always easily

done.  For the terminal that was installed at Sundre, Alberta, there

‘were no large\boulders in the area no -spare water drums, and cement

blocks were not readily available. "Sections of drillstem were used’
(see photographs at the end of this.report} but they had to be put
in place with a fork lift because they were too heavy for humans to

lift.

Future satellite terminals that are deslgned for remote areas, should

use a d1sh antenna that is no larger than one metre. Thls s1ze antenna
will be easy t0"transport*in small.vehicles or aircraft (e.g.'hellcopter)
and will be easy for one person to install.. The smaller'antenna wiil also

reduce the requirements of the antenna base. If the satellite RF»outbut

. power dictates that a larger size antenna is required, then the antenna

-6~
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should be made as light as possible with a simple base that does not

require a lot of weight to hold it down. This could partially be .

aeeomplished by reducing the wind load to 100 kilometres per hour

instead of 161 kilometres per hour. At a temporary installation,
there will be more problems to worry about than just the antenna,

if the winds blow at 161 kilometres per hour. For permanent 1nsta11ations,

the 161 kilometre per hour wind speed can be conSidered because a

permanent installation warrants a concrete base or pilings and also

a mechanically stronger antenna.

The ANIK;B terminals that~the CPA are currently-using_ﬁere easy to
install because there was no requirement for the installer to set

levels (other than the TWT RF output level) or deviation. These were -
all preset.. As mentioned above, the cable connections were clearly
designated, making cable connection easy. This philosophy should-‘

be maintained in new terminal design. By doing this, user-personnel

can easily install a satellite terninal and set it into proper operation.
This is partioularly important for reﬁote installationsﬂ. It means-

that highly qualified personnel do not have-to oe"transported-toA

and maintained at a remote site. User-personnel can do- all the installation

‘and start-up using readily available tools (e.g. screwdriver, wrenches,

compass, spirit level, etc.) and a.multimeter.

it‘was_fOUnd that the IF pilot receiver and the TIU/VCU were cold

- temperature sensitive.  As the temperature dropped, the noise in .

the transmit circuitry of these units increased substantiélly; This
factor became evident at the Drayton Valleyxinstaliation where the
IF.pilot receiver and TIU/VCU were houeed in an'unheated shed (see
photographs-at the end of this report). Future equipment designs
for.remote areas should be designed to-at least -30°C. becauee_the 

equipment may be housed in unheated buildings.
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- MAINTENANCE

The ANIK-B terminals that the CPA'are currently using were easy to
maintain because’ all failures were rectified by replacing. "plack boxes"
(maJor assemblies) with spare units. This philosophy of maintenance
Ashould be maintained on future remote tefminal'designs' beeause user-
personnel (e.g. electrician, or techn1c1an) with limited knowledge ,
of the satellite terminals can ea511y do- the replaceménts- The only -
‘test equipment used for maintenance was a multimeter. Having user-

" personnel maintain remote satellite terminals is a very important
factor to be considered in the_on-going.development of satellite .
communications. It savesuhaving highly qualified personnel trauel to
remote:sites to perform maintenance functions. >Many‘remote sites

are not accessible by.commercial transportation so that chartered<
transportation must be arranged. This can result in highly qualified
personnel spending several days travelling to perform an hours maintenance

once they arrive at the JOb site.

:.The.philosophy of replacing failed components by replacing major assembliesp

" is.another important factor to:be’cOnsidered._ By keeping this philosophy |
in future systems, it further supports the user maintaining his oWn-
terminals because the user ‘does not- have to invest: 1n .sophisticated

test equipment nor -train personnel on u51ng sophlsticated test equipment.

.When therewasafailure of the ANIK-B terminals, it was'very obvious
whether the failure was in the transmit portion of the equipment or

the reoeive portion. This was most easily ascertained by 31mp1y trying
to voice communicate with the CRC at Shirley Bay. If they’ could hear _
you then.you knew your transmit circuitry was operating. If you had
aireading on the IF pilot receiver>meter and you could hear CRC taiking
to you, you knew the receive circuitry was operating properly. ~However,
A what was more difficult to ascertain,hwas whioh unit had failed if you
did have a failure. During the ANIK-B field trials, a ‘trial-and-error
approach was used i.e. if the failure was in the receive section of the .

:_8..:
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terminal, the LNA was replaced, if that did not cure the problem,
the RF unit was replaced and so on. .On future systems it would be
very helpful if D.C. voltage test poxnts were designed into each unit

S0 that a signal could be tracted from unit to unit. As-an example,

if the test poxnts on the LNA read properly, but the ‘tests points

on the RF unit did not then the maintainer would replace the RF unit

‘or the cable between the LNA and ‘the RF unit.

. One malntenance problem that arose 3 times at Forest Lawn was the o

semi-rigid coaxial cable that ran between the 1oca1 oscxllator on

the RF unit and the local osc111ator on the ‘TWT up-converter. ThlS .
cable is short and therefore, cannot be tied down to the antenna frame
anywhere. This cable vibrated in the wind and eventually the outer

shield broke away from one of the connectors. In future designs,

“the semi-rigid coaxial cable should be tied down to prevent vibration.

Another problem that was common to Forest Lawn, ‘was a large number

" of he11ca1 trlps. We belleve these were caused by pr1me power "‘bumps"
" at the site, although this was never investigated that- carefully.

" Future equipment will probably not use TWT'S, but sxmllar characterlstlcs

should be avoxded_ln future equlpment_designs..

Forest Lawn also had a chronic problem of TWT up-converter failures.
whlch resultéd in low or no RF output. FromAJanuary 1982 to April
1983, the TWT up-convertet was replaced 5 times. This was the only
equipment reliability problem that was encountered throughout the

field trials.

TRANSPORTATION

_The philosophy of packing the equipment in wooden crates for shipment

is good and should be maintained for future' systems. It should
be noted though, that after being used several times, some of the
crates became dilapidated. '

9.
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FINANCIAL, CONSIDERATIONS

Future_satelliﬁe‘terminal design should be based on the user installing

g and maintaining the equipﬁent.. If the equipment is designed on a "black
~ box" basis, qnalified'personnel at the'equipment supplier's depot can

pre-tune’ and adjust the equipment for proper operatlon. .As has been deﬁonstrated'A
" with the ANIK-B p110t project, user personnel can install and maintain N

" the equlpment in the field. This represents a cost saving to the user

because the user will already have personnel.at a satellite terminal site

" performing other duties,'and Wiil not need to hire and transport highly

qualified personnel to install and maintain the equipment.

-

Having the user maintain his own terminals will require a larger quantity

of available spare assemblies, than would be required if highly qualified

 personnel maintained ‘the equipment. For each terminal, or system installation,'

the -user w111 need to give some serious consideration to the term1na1 o

.'avallablllty level he needs to malntain. ‘Since availability is a function

of mean-time-to-repair, the quantity, and statlonlng of spare assemblles

© must berconsidered.very carefully.

In a system where there are several satellite terminals, it may be possible
to station the spare assemblies in a central location. This will help
to reduce the quantity of spares_that must be maintained. It may be possible

to organize a sparing. arrangement with the equipment supplier. He may

have many terminals .in service but divided among several users, and this

would also help to reduce the quantity of spare assemblies.

If availability of 99% is required for a satellite terminal, then equipment
redundancy with either automatic or manualiswitchever must be installed.
Equipment redundancy is a 51gn1ficant flnanc1a1 consideration. Therefore,
the equipment availability ‘that is requlred should be determlned by the

user and not the supplier.

Although the user can maintain a satellite terminal by changing major

~10-
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assemblies, the equipment‘supplier is probably the Bést'company to rebair
failed equipment. vThg equipment supplier will already employ the qualified
'personnel and have the sophisticated test equipment, required to trouble-

shoot and repair the major assemblies.

By allowing the user to maintain his-own.equipment,"the user can determine .
his own maintenance prioritieé._ If he has an equipment failufe in the

middle of the night, on a weekend, the user can.decide whether it is necessary

to call out maintenance personnél*fight away ‘or not. One common complaint
of common. carrier. supplied equipment, is that they decide the maintenance
priorities based on all their customers, and it can be some time between the

' reporting of a tfduble, before that trouble is repaired.

;i
- o
-
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5.0 ADMINISTRATIVE CONSIDERATIONS

Although this fepoft advocates user installation and maintenance of the
satellite terminals, it is essential that a governing bodj mbnitor;_ahd
pollce the satellite termlnal ‘technical requirements; particulafly radiated
RF bandwidth and radlated RF power. Because ‘the current multi-user satelllte‘
de31gn is sensitive to improper RF bandw1dth (1ntermodu1at10n) and 1mpr0per

" RF radlated\power, it is essential that a governing body monitor the satellite
at all times, to make,aﬁre that all users have their eqﬁipment properly
adjusted. This -same governing body can assist the user in the initial
set up of a satellite terminal by verbally guiding the installer when
he is adjusting the terminal RF output power. The govefning body can.

- notify users if they see the user equipment drifting outside permissible
operating 1imits,veo that the user can immediately affect repairs.
. . - i . |
It would be a good idea if the governing body could, by remote control,
shutdown a terminal_that was improperly adjusted, particularly.in the
situation where the terminal was interfering with the proper operation{

of the satellite.

The govefning body need not be a goverﬁment agenej.- It could be Telesat
. Canada, or it could be’ the Canadian Petroleum Association if they could
see the advantage of putt1ng their own satellite in orblt ‘to be shared

by the member cqmpanles.

~12-
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CONCLUSION

There is no doubt that satellites are going to play a-major‘role in the

communications systems of the future. There is already a need for this

service in the remote areas of Canada where the common carriers have little

" or no terrestrial facilities. The satelllte systems of the future should

' be designed with the following criteria in mlnd

(a) User installation and maintenance

(b) Smaller, lighter, antennas, preferably one metre in diameter

.(c) Modular design, factory tuned and aligned.

(d) Remote location. terminals designed for operation to -30°C. -

(e) Installer'requires normal complement'of tools,imagnetic compass,
splrit level and protractor. ) o _

(£) Maintainer requires normal complement of tools and a mu1t1meter.'

i‘No spec1a1 or sophlstlcated test equlpment is required.
(g) Ea511y transported preferably by helicopter

(h) Remote location terminals to be installed by one.person.,ﬁ

-13-
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APPENDIX G

SHELL CANADA RESOURCES LIMITED
EASTCOAST OFFSHORE PROJECT/

STABILIZED ANTENNA PLATFORM




gyro stabilized antenna platform, enclosed in a radome; with performance

we propose to use.

, ANIK B
SHELL CANADA RESOURCES - CPA - CRC
OFFSHORE EXPERIMENTAL PROGRAM

Shell Canada Resources Limited, the Communications Research Centre, and the
Canadian Petroleum Association are in the process of demonstrating the
feasibility of cost effective telephony, data, and TVRO satellite
communications to offshore drilling vessels. MT & T and A.G.T. have been
invited to participate in this experiment.

The experiment will be using 14/12 GH, SCPC satellite terminals with a
prototype stabilized antenna platform. The program will operate on the
Anik B satellite and will run from May through October 1983; with an
extension requested beyond this date so that the platform d651gn may be
tested over the winter period.

The results of this program are expected to enable offshore users to access
the Anik C3 satellite for domestic telephony and data communications, as
well as TV reception at reasonable costs.

Figugg II depicts the proposed system configuration.

The proposed earthstations will be a 14/12 GH, SCPC telephony and data
earth station complete with TV receive only capability. The offshore
terminal will use a 1.8m antenna mounted on a micro processor step track

specifications as per C.R.C.'s development program suitable for use on semi
submersible drilling rig or drillship.

The terminal could basically be operating anywhere off the Eastcoast of
Canada where Shell and our partners have exploration lease holdings.
Transportability has been designed into the mounting arrangement, the
terminal could also be moved to another Shell operated rig. The other
terminals are SCPC terminals with 3.1m antennas and higher power amplifiers
for use as homing stations for the offshore terminal.

The intent of this project is to establish experimental SCPC telephony,
data and TVRO services on the Anik.B domestic satellite system with the
termlnatlng location for the circuit at Shells East Coast Exploration
Office in Dartmouth. It is also desirable to have the ability to be able
on a demand assigned basis to bring well logging information back to
Calgary directly from the rig. This concept will be demonstrated as part
of the Anik B experiment currently underway. Communications between
Calgary and Dartmouth will also ‘be demonstrated via satellite.

We intend to collect received signal level data as part of the Anik B
experiment and try to correlate the effects of weather and operating areas
so that optimum operational system margins for 14/12 GH, services can be
determined. These results will not be known for several months to a year.

Figure 1 is a picture of the stabilized antenna platform, c/w radome that




Figure 2 depicts the Anik B system configuration that functionally we would
like to duplicate for an operational system and we are currently requesting
a license for operation on the Anik C3 satellite system.

The nature of the requirement for service is to provide a cost effective
and reliable ‘alternative to the current mode of communications via H.F.
radio and Inmarsat. Inmarsat is a very expensive operation at $12/minute
of useage. - '

The planning for this service has been under way since 1980 in conjunction
with the Communications Research Centre, the Canadian Petroleum Association
and member companies including Shell Canada Resources Limited as part of
the Anik B Phase II experiment. The purpose of the offshore phase of the
Anik B phase II program was to provide an inexpensive and reliable
satellite communications system for offshore semi submersible drilling
rigs, and drill ships for the petroleum industry accessing a Canadian
domestic satellite. This was to use a designed in Canada philosophy. This
program was also to encompass future offshore oil and gas production
platforms.

The utilization of the SCPC circuits will be on a continuous basis, 24
hours a day, 7 days a week operation. The offshore location is temporary
in nature. "The rig will be moved on an average basis between 3 mo to 9 mo
depending on the location of the hole, water depth, drilling depth and
degree of difficulty encountered in drilling.  The exploration drilling
program is set out for a2 to 3 year period, with extensions possible
beyond this, depending on the success of program and economics of world oil
prices. Additional exploration rigs requiring satellite terminals may be a
possibility as well.

Also the offshore terminal may be moved to another rig such as the SDS
Vinland depending on where it is operting it if HF radio coverage range or
possibly to a seismic exploration vessel. The terrestrial based
terminal(s) will be required as long as the offshore terminal(s)are
required. '
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PETROLEUM INDUSTRY REQUIREMENTS FOR A MOBILE SATELLITE SYSTEM

OPERATING IN THE 806-890 MHz FREQUENCY BAND
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1. EXECUTIVE SUMMARY

 The purpose of this report s to provide the Department of

Communications with an insight into the operational requirements of the
0oil and gas industry for a mobile satellite communications service.
This report presents an overview of industry activities being conducted
in the various geographical regions of Canada, and identifies the
differences in the types of communication systems required to adequately
support these activities.

\

A previous study conducted by the Canadian Petroleum.. Assoc1at1on"‘

5est1mated “that—-expenditures- in the “order of $230 billion.-will. . be

required if Canada is “to achieve crude oil.self-sufficiency. by 1990. To
achieve this goal, the level of activity on the East Coast or in the
Beaufort Sea may equal or surpass that of the North Sea. To emphasize
the magnitude of this undertaking and to place the potential growth of
Canada's petroleum industry in its' proper perspective, the material in
this report contains comparisons made between Canada and other countries
where resource development is of primary concern.

Those resource companies presently involved 1in the Beaufort Sea
exploration program employ approximately fifteen hundred personnel on
site to support their operations. An effective communications system is. .
of utmost importance to these companies who must cope with such concerns
as safety, morale and logistics and technical support. Sophisticated
communication systems are required which will integrate onshore, marine .
and aeronautical operations into a single functioning entity.

Highly trained technical staff are employed by resource companies who
must install and maintain such diverse equipment as: marine radar and
radio microwave systems; nondirectional beacons, radar transponders,
VOR/DME airport installations, microwave landing systems and mobile
radio repeater systems; PABX equipment, synthesized HF radio systems and
meteorological equipment; data acquisition systems and communicating

© wordprocessor equipment.

" MSAT .would not only complement existing communication systems and

services, but it would also provide a medium for the further development
of present and future technological applications. The lack of adequate
communications systems to serve the under populated regions of Canada,

particularly areas of resource exp]orat1on, have created a bottleneck

for the 1ncorporat1on of this new technology and its' use.

Institutional issues that further impede the implementation of new"
technology, particularly those that have a detrimental effect on the
safe operation of a frontier program, must also be resolved. The

petroleum industry needs’ autonomous control over the ownership,

installation and maintenance of its' communication systems in order to

effect1ve1y respond to operat1ona1 requ1rements.
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This report identifies the deficiencies of present communication systems and
substantiates the requirement for a mobile satellite service. The need for:
constant communications with aeronautical and marine support craft;
emergency and disaster communications; marine and aeronautical traffic
control; a host of other applications that require a land, sea.and air
interactive communications service emphasizes the role that MSAT will play
in the future development.-of Canada's resources.
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2. GEOGRAPHICAL AREAS OF ACTIVITY

2.1  ATLANTIC/PACIFIC (Canadian Offshore)
2.1.1_ GEOPHYSICAL PHASE

Climatic conditions on Canada's East Coast restrict the operation of
seismic vessels to the summer months. The actual timing is dependant
upon the latitude where the vessel will be operating. The actual number
of vessels engaged in gathering seismic information will vary over the

" summer and fall and depends upon the length and number of individual

operations. In 1980, four vesse]s were engaged in seismic operations in
this area. In 1981, a similar level of activity was experienced with
two vessels beg1nn1ng their program in April, reaching a maximum of ten
vessels conducting operations during June and August.

Seismic vessels are employed internationally and may never enter a
Canadian port, but will usually proceed directly to the assigned area of
operations. When the program is completed, approx1mate1y six weeks, the

vessel proceeds to the next assignment.

There are two prob1ems associated with this type of operation. An
operating seismic vessel continuousiy gathers data at a 2.4 Mb/sec data
rate for eight out of every twelve seconds. This data is stored on

magnetic tape and at the completion of the program, .it is shipped to the.

respective petroleum companies for evaluation. There 1is no present
means of. transmitting that data to the mainland -for real-time
evaluation. As a result, should the integrity of some of the data be
questionable, or should an analysis indicate that further delineation of
the geological prospect should have been carried out, the only recourse

the petro]eum company has, is to return the fo11ow1ng year and conduct a

second seismic survey.

Because of these two problems, several companies are investigating the
practicality of transmitting seismic data to shore in real-time. ' This
is particularly the case for northern waters where climatic conditions
dictate a short and expensive operating season. Current investigations
include the use of compression techniques that may allow seismic data to
be continuously transmitted via satellite at a 1.544 Mb/sec (T1) rate.

The National Ocean Industries Association (NOIA), in the United States

is also pursuing the option of a 72 Mb/sec satellite channel through .

Marisat for the transmission of offshore seismic data.

The significance of these two deve1opments indicates a high. degree of

interest . by petroleum companies for real-time evaluation of seismic

data. The inclusion of a pay load on MSAT capable of supporting this
type of activity as well as maritime mobile communications, should be
the subject of further consideration.




-y .

- - ,/—- - - - - - -
i

‘

2.1.2 DRILLING PHASE

The cost of drilling an offshore deep-water well has a significant
impact -on. the size of anvoperation a single company can support. Day
rates for world class semi-submersibles have climbed to the $85-$95,000
(US) range and for severe environment jackups, day rates are as high as
$65,000 (US). In addition, each rig may require two supply vessels, one
that may also function as an iceberg towing vessel. Total operation
costs may run as high as $250,000 each day and amount to -approximately
$25,000,000 (CAN) for each well drilled.

Exploration wells on Canada's East Coast are being drilled up to 200
nautical miles offshore. The high cost of providing logistics support
in the form of aeronautical and marine operations demand a high level of
commun1cat1ons

2.1.3  DEVELOPMENT PHASE

As offshore production becomes a rea]ity on Canada's East Coast, the
prospect of a significant 1increase 1in exploration and development
drilling must be considered in relation to the effect it w111 have on
existing commun1cat1on facilities.

The majority of the world drilling fleet (603 Rigs), .is engaged in
exploration and development drilling in such producing areas as the
North Sea (60 Rigs), ‘the Gulf of Mexico (180 Rigs) and the
Arabian/Persian Gulf (49 Rigs). - :

As the Atlantic Provinces add to their discoveries and move into .the
production phase, we should anticipate a significant increase in
offshore acitivty.  The number of vessels required to support each
additional rig would place an even higher demand for ship-to-shore
communications. The prospect of a North Sea operation developing in
Eastern Canada should be considered a very real poss1b111ty

Similarly, should the 1972 moratorium on seismic, exploration and
development activity be 1ifted from Canada's West Coast, a surge of -
activity equalling that of the East Coast may well deve]op. '

2.2 BEAUFORT SEA
2.2.1  GEOPHYSICAL PHASE

Seismic activity in the Beaufort Sea is conducted by vessels that are
permanently stationed in that area. The climatic conditions are, as on
the East Coast, very severe with operation limited to a few weeks during
the summer. The capability to transmit seismic data would again prove
to be highly beneficial to the operating companies in this area.
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2.2.2 DRILLING PHASE

A number of encouraging 0il and gas discoveries have been made in the
Mackenzie Delta/Beaufort Sea regions of the Northwest Territories.
These discoveries have been made by conventional land based drilling
rigs, offshore drilling vessels and .wells drilled from artificial
islands located in shallow waters offshore.

The construction of artificial islands demands a high level of
communications to assist in ongoing surveys of the islands during
construction and the accurate dumping of fill material dredged from
borrow pits up to sixty miles away. Because of this high level of
construction activity, the degree of logistics support far exceeds that
of a conventional offshore drilling operation. The unpredictability of
local weather and its effect on the polar ice pack increases the demand
for efficient and effective communications.

2.2.3  DEVELOPMENT PHASE

The possibility of large scale development and production is presently
being reviewed under the Federal Environment Assessment and Review
process. The three main operating companies, Dome Petroleum Ltd. Esso .
Resources Canada Ltd. and Gulf Canada Resources Inc. have prepared
preliminary development plans to facilitate the government review
process. ~

The very large production area and the differences between offshore and
onshore production methods may - dictate that both tanker and pipeline
transportation systems will be required. An indication of the
magnitude of the expenditures involved is that by 1990, Dome Petroleum
Ltd., expects to spend approximately $40B to develop the Beaufort:

producing areas, and may require as many as 70 vessels to accomplish

Should a pipeline be constructed to transport the o0il, <t would extend
about 2,250 kilometers from the Beaufort Sea to Edmonton. Construction.
would take four years to complete the main pipeline system, require two
million tons of equipment and supplies, and would employ approximately
12,000 during the peak construction period.

MSAT would certainly complement existing terrestial systems in the
Mackenzie Valley corridor as well as probably providing the only means
of communications in several of the producing and construction areas.

The tanker transportation system will also require a high level of
communications support and a definite need for a maritime mobile system
exists in this area. The ctost of supporting a terrestial system that
would be capable of supporting a high level of marine activity over such
a wide area and in a very hostile environment would be extremely
expensive. : A



Al Ea T U N B T S .

2.3 ARCTIC ISLANDS
2.3.1 GEOPHYSICAL PHASE
Geophysical activity in the -Arctic IS]ands has been reduced

significantly with the discovery of large gas reserves in the western
provinces and the successful exploration efforts being carried out in

- the Beaufort Sea and East Coast regions. Only one or two seismic crews

are currently active in this area. . These crews must rely on HF-SSB

communications to support and staging areas such as Panarctic's Rea
Point base camp and the community of Resolute Bay.

'The .Geological Survey of Canada estimates that Canada's north may

contain an estimated 200 to 285 trillion cubic feet of natural gas.
This vast area of Canada will require an exploration and development
effort that will continue for many decades into the future. MSAT may
well be the only means of providing the area coverage that will be
required to support this development of Canada's northland.

'2.3.2  DRILLING PHASE

Exploration in the Arctic Islands comprises of both onshore and offshore -
activity. Drilling operations offshore requires the flooding of
existing ice to build an ice platform thick enough to support a rig.
The vast distances involved for logistics support from centrally located
base camps makes conventional mobile radio systems, VHF  or UHF,
expensive and impractical. MSAT would prove to be a far more beneficial
system for communication with rigs and highly mobile construction camps
than the existing HF-SSB systems.

2.3.3 DEVELOPMENT PHASE

Significant reserves of o0il1 and gas have been discovered in the Arctic
Islands and preliminary plans for -a Polar-Gas Pipeline Project are now
being reviewed by the Federal Government. The proposed route of this
pipeline is southeast from King Christian Island to the northeast corner
of Great Bear Lake. A spur from this. po1nt to the Beaufort Sea will
carry MacKenzie Delta gas to be included in the main line that will

~continue down 1in a southeastern direction to intersect the northeast

corner  of Saskatchewan, continuing on across. Manitoba and finally
intersecting the Trans Canada Pipeline at a point northeast of Thunder
Bay, Ontario. The proposed construction of this pipeline will open a
vast area of Canada's north and require a mass1ve amount of material and
logistics support. N
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2.4  WESTERN PROVINCES
2.4.1 GEOPHYSICAL PHASE

There are approximately seventy geophysical crews active in the western
provinces at the present time. Seismic data is recorded on magnetic
tape and transported.to the clients geophysical offices for evaluation.
Satellite transmission of seismic data. is not recognized as a
requirement for land based operations largely because of the economics
involved with transmitting such large amounts of data and because most
seismic operations are relatively inexpensive when compared to those
being conducted offshore. Seismic and geophysical crews rely on the
Mobile Telephone System for communications because of the mobility of.
their operations.

2.4.2 DRILLING PHASE

Examination of drilling activity over the past twenty years indicates

that a fairly consistent level of exploration drilling has been
maintained. From 1961 to 1976, the average rig fleet (number of rigs
available for contract) hovered around 300 in number. From 1977 to
1981, the fleet increased in size to a peak of 567 in September of 1981.

Canada compares to Latin America in terms of total fleet size where 475
land based rigs were available for contract in 1981. The United States,
on the other hand, is anticipating a total of 6,100 land based rigs 1in
its fleet by the later part of 1982.

The Mobile Telephone System is the primary means of communications for
the majority of land based rigs. This in turn dictates a high level of
usage by the service industry who must have a common means of
communication with the drilling rigs. DOC licence data will support the
pyramid effect of this dependency on a common communications system that
begins with a reiatively small number of driiiing rigs at the -top, and
spreads to a wide base of service companies and support services that

depend on drilling operations for their livelihood. :

2.4.3 DEVELOPMENT PHASE

Once a field has been discovered, and production drilling and
construction activity begins, the Telephone company for that province
generally provides the required telecommunication services. A small
mobile system is implemented by the operating company for mobile to
mobile and base to mobile communications. -The drilling rigs involved in

-workover and completion work generally still rely on the Mobile

Telephone Service for their support requirements.
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3. PRESENT_COMMUNICATION‘SYSTEMS

3.1 MOBILE TELEPHONE SERVICE (MTS)

The cost of drilling an ‘expToration well in the western‘,provihces
averages about $2,000,000. Approximately three hours are spent each
operating day on telephone communications for logistic and technical
support. , _ ‘ -

Should unexpected problems arise, for 1instance a well control
(Blowout) probliem, the communication needs accelerate rapidly. - The
Mobile Telephone Service, although the communication mainstay of the
petroleum - industry, does not provide the Tlevel of communications
required for effective and consistent support of dr1111ng activities.

Drilling locations are se1ected on the basis of seismic 1nterpretat1on
and not on the availability of communication networks. Consequently,
they may be Tlocated outside of MTS coverage areas or 1in .shadow areas
created 'by the local topography. The drilling supervisor may have to
drive several miles before being able to use his vehicle mobile. This
severely hampers communications from the rig and makes - it almost

impossible for anyone to place a call to the rig. In these cases, the
supervisor and wellsite geologist spend a large percentage of their

available time attempting to communicate with service companies and

their office, instead of supervising the various aspects of the drilling -

operation.

The difficulties 1in providiﬁg communication to these locations. is
compounded by the short lead time for planning and the length of time
spent on location, which may vary from a few weeks to several months.

The development of a 'hot spot', where the prospect of a large petroleum
discovery. is identified, results in the rapid deployment of a large
number of drilling rigs in record time. Several of these exploration

plays such as Elmworth, Alberta Deep Basin, Pembina and Clareshoim have

become well known natwnnaiiy

This increase in activity in a particular area places an inordinate
strain on the MTS facilies. The result is a long waiting time for an

~available channel and a high level of frustration among users.

~Elmworth is a partiéuTar]y good example of an adequately served area

until a gas discovery occurred. Although AGT managed to increase the
number of Mobile channels to eight, the presence of approximately sixty
drilling rigs and numerous seismic and service companies comp]ete]y

inundated the facility.
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0i1 scouts are routinely employed by exploration companies to. obtain
information about wells being drilled by rival companies. The
information is gathered by visual and electronic surveillance methods
and has resulted in the widespread use of voice and facsimile
scramblers. the average cost of these units is about $16,000.

The scramblers protect the confidentiality of well data being
transmitted to head office, where scramblers are also dinstalled.

However, the real need is a scramb]ed link for a11 ca115 regardless of
their nature or their dest1nat1on .

The. current usage of the MTS by the resource industry, although
extensive, is largely because of the “lack of an alternative means of
communications. MSAT would solve many, if not all, of the problems
associated with field communications. It would certainly encourage the
implementation of 2.4Kb/sec data transmission of well data and logistic
support systems. The lack of consistent communications has long impeded
the effective use of these systems in field operations.

3.2 POINT-TO-POINT MICROWAVE SYSTEMS

Private microwave systems have evolved from the need for wide area
coverage in under-served frontier regions. Dome Petroleum Ltd. and Esso
Resources Canada Ltd. each maintain radio-relay sites in the Beaufort
Sea to -support the large scale construction and exploration activity
being carried out in that area. \

Each radio-relay site is strategically located to provide telephone
communications and mobile radio repeater coverage over a particular
area. Air/ground radios are also installed in some of these sites and
remoted back to the flight planner in the respective base camps. This
provides cont1nuous communications with he11copters and other support
aircraft.

The disadvantages 'assocfated with this system 1is the high capital

‘outlay, the high maintenance costs;, and the fact that it only supports

the inshore operation activity. The greater portion of both the Dome
Petroleum and Gulf Canada acreage 1lies outside of the 1land based:
radio-relay coverage area.

The Beaufort Sea/Mackenzie Delta region of Canada's Arctic presents an
ideal application for MSAT. The term ‘microwave' has been used in a

generic sense only, and most of the wideband frequency assignments are

in the 150-170MHz, 400-420MHz band, 450-470MHz band and the 900-950MHz

band. This has been necessitated by hops extending up to sixty miles in

Tength, but all available spectrum has been used up and expansion of the

present systems is going to be very difficult to achieve. -
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3.3 HF-SSB COHMUNICATION SYSTEMS

HF Communications 1is being used, to differing degrees, in the Arctic.
Islands, in the Beaufort Sea and off the East Coast. A limited number
of frequencies are available for use by the petroleum industry which, in
turn, may only adequately support a limited number of users. However,
for operators in these regions, there is no other real alternative.
Because the efficiency of SSB communications is most directly influenced .
by the number of users, the East Coast operation scenario.is of primary .
concern.

It is becoming increasingly difficult to find suitable remote antenna
farms in the eastern provinces, that are in low noise areas and also
have cable plant to facilitate back-~haul to an operations base in either
Halifax or St. Johns.

The high capita1 outlay and maintainance costs associated with such a
facility are also a significant factor when evaluating communication
costs 1in this area. However, the necessity for establishing a high
quality SSB system 1is Jjustified by the importance attached to
maintaining constant communications with helicopters flying rig crews up
to 200 miles offshore and providing the drilling operation with synoptic
weather -forecasts and logistic and technical support.

The role of MSAT in the continental shelf area should be to complement
SSB communication systems, but in a private network configuration. In-
other words, MSAT would provide the interactive communications that are
required between the land based control centre, helicopters, supply
ships and drilling rigs. The Telecom and Data communication
requirements would be met by conventional SATCOM terminals.

Certain jurisdictional responsibilities between Telesat and Teleglobe
must be delineated and MSAT must be assigned a prominent role in
providing offshore communications for resource exploration and
development.

3.4 SATELLITE SERVICES

Satellite earth stations have been used to support exp]oration dri11ing
in the western provinces, particularly in remote areas where the mobile

- telephone service was not available. The high cost for satellite

service, $13,800/month including back haul charges from Allan Park, as
well as the, limited number of terminals available for industry use,
certainly acted as a deterrent to ‘universal acceptance by industry.
Problems were also experienced in areas of equipment re]1ab1]1ty,
maintenance support and transportab111ty of the equipment.
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Nevertheless, these earth stations are being utilized in the Arctic

Islands part1Cu1ar1y, as- a means of providing effective communications
to the south. _ .

For most operations where two or three hours of communication are
required during the course of a normal business day, MSAT would

- certainly be more viable than conventional earth stations. This is

particularly the case in certain offshore applications where the space
Timitations as well as the need for stabilized antenna platforms makes
conventional satellite communications very impractical and expensive.

3.5 MOBILE RADIO COMMUNICATIONS

Exploration activity in Canada's frontier regions demands a high level
of support by land, air and sea. The distances between support bases
and construciton and drilling locations may often be several hundred
kilometers. The often harsh climate and geographical hazards demand
close and efficient communications. ' :

The ability of a terrestial communications network to support. frontier
operations is Timited by the vast areas and distances involved, and in
many cases, paticularly offshore, completely impractical.

MSAT would effectively service such diverse applications as: ice and
pipeline patrols by aircraft; ship-to-shore communications for marine
dispatchers; air/ground communications . for flight - planners;
communications to advance camps that travel overland, and in some cases
over the frozen expanse of the Arctic Ocean, to prepare airstrips and
base facilities to support the ongoing exp]orat1on and construct1on~
act1v1t1es A

Another application for MSAT dis in the area of emergency and disaster
communications. In the event of an oil spill, cont1ngenqy p1ans are
immediately activated. An Emergency Headquarters is established in the
nearest city or support base where 1og1st1cs support can be staged and
exped1ted to the scene.

Crews are dispatched to the affected area and a line of communications

must be immediately established to headquarters to fac111tate the rapid
provision of equipment and supplies.

Close communications with other vessels and aircraft in the area,
including the Canadian Coastguard and possibly Search and Rescue
Operations, may also be required at the scene.

‘MSAT would prov1de the commonality in communications that is required in

this type of situation, and 1in addition would ensure that a
communications 1ine to a support base would always be available,
regardless of the geographical Tocation of the emergency situation.
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