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The North-East Shetland

basin communications
system for the o1l industry

W. R. Burgoyne B.5c

Summary (Gas and wil Expiﬂr;ﬂion
and production demand a wide
range of reliable telecommunication
systems for efficient operation,

In the United Kingdom sector of
the North Sea, plaifform con-
siructions are linked w the Britsh
Teleoom  switched telephone net-
work by means of tropospheric scat-
ter microwave radio systems, prio-
viding a reliable and economical
multi-channel commumcation med-
ium for leased tclephone, telex and
data circuits to the operators” on-
share comumunications centres,

This article describes the North
East Shetfands Bazin Area Com-
munications Svsiem (NESBACS],
which s the largest and most com-
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plex telecommunications system so
far completed in Britain’s North Sea
oil fields, providing a commuoni-
cations lifeline 10 shore for eight oil
plaiforms lving north-rast of the
Shetland Izlands, and spanning 800
square miles. Each of the two tropo-
spheric  links  operates in  the
1-7-2-35GHz frequency band, con-
figured on a gquadruple (space/
polarization)  diversity  basis - to
achieve four independent signal
paths, presently carrving 132 voice
channels. The complex inter-plat-
form communications network is de-
scribed, together with details of the
network  supervisory and - control

SYSICIS.

Introduction

The North-East Shetland Basin Com-
munications Sysiemn (NESBACS) was
installed to service all the oil production
and pumping platforms in the Brent,
Thistle, Cormorant, Dunlin
Murchizon Fields, Future expansion
will include the Mapnus, Hutton,
Morth Cormorant and Tern Fields.

and

Basic services

Muost of the platforms need the follow-
ing basic circuits to ensure efficient
working:

2l An emergency voice circuit linking
all platforms to Operations Contral in

Aherdeen to ensure that, in the event
of an emergency, instructions can he
passed to all parties on a shared basis.
L A low-speed data circuil Lo and
from all pladorms o update pipeline
inputfoutput records at Operations
Control.

o A low-speed data circuit to and from
most platforms to updaie equipmeni
parameters monitored on the platlorms
and displayed/processed at Operations
Control.

dy A tclegraphy hink to Production and
Management Shore Offices.

e} A telephone link 1o Production and
Management Shore Offices, usually in

the form of an extension of the Shore
Office private exchange.

7 A telephone link to the Britsh
Telecom UK public network, usually
in the form of an extension of the
Aberdeen exchange,

gl Inter-platform and platform-shore
telephone lines, usually in the form of
imier-PEX tie lines.

Multi=channel radio bearers bad o
he wsed to carry this raffic between
platforms and shore and so the choice of
hearer was limited to two, namcly,
satellite or wropospheric scatter com-
munication. At the planning stage
some five vears ago the tropospheric
seatter bearer mode was the more at-
tractive choice on price and national
comtrol and was choset.

Tropospheric-scatter

links

British Telecom awarded The Marconi
Company a contract to cstablish a
tropospheric seatter radio link between
mainland Scottand and the Shetland
Islancs. This link is arranged in a
guadruple {space/diversity] conligur-
ation and carries 132 $kHz standard
audie channels in eleven 12-channel
groups. The svstem s engincered o
give a worsi-month channel  avail-
ability of 99-98%, of time, The tropo-
spheric  scatter  link out tw  the
NESBACS complex has a shore station
on Shetland and two sea stations, one
working at a time, on the Cormorant
‘A’ aned Thistle platforms. The reason
for having two receiving/iransmitting
pladorms is not promarily for re-
liability, but to allow a plﬂ[fﬂ-rm to have
its high-powered electrical equipment
shut off during the placing and explod-
ing of charges in the oil-wells,

The selection and switching of the
oft-shore tropospheric scatter platform
is controlled avtomatically by a sub-
baseband voice-frequency  telegraph
{v.Lt) tone system, with a discrete tone
unique to each platform sent from the
shore 1o the platform to indicate and
switch between platforms, and a dis-
crete tone per platform sent to the shore
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for monitoring and automatic switch-
ing. Ancther feature of this svstem is
that the feedhorns are moved physi-
cilly te switch the beams berween the
Cormorant A and Thistle plathorms,
the movement being achieved auto-
matically. This is necessary duoe 1o the
angle hetween the directons rom the
shore station to the two platforms being
greater than the 2dB lobes on the heams
of the 18m billboard antennas av the
shore station.

Thus  the main  bearer  from
Aberdeen to the North-East Shetland
oil fields is a system of two tropospheric-
scatter links in series each utilizing two
1kW 2GHz transmitters at cach end, to
two [8m billboards, spaced horizon-
tally, on-shore and two 9m dishes of-
shore which are spaced vertically.
There are four receivers utilizing pre-
detection combining 1o give 132 4kHz
audio channels with a worst-channel
availabilivy for #098% of time.

Line-of-sight links

The baseband traffic arviving or leay-
ing either of the twe tropospheric scal-
ter plattorms is democdulated down o
group level and automarically distri-
buted onwards 1o destination platforms
via ['7GHu, 132- or 72-channel linc-of-
sight radio links. The main plaorms
are looped in oa ring system 1o avoid
traffic loss an platform switch-down or
failure, the direction of traffic low
being determined by a comhbination of
sub-baseband vl switching  tones,
supergroup pilot lone detection loops
and ‘E* and ‘M’ wirc audio channel
detection loops. The change-over Sy5-
are automated using co-axial
switches to route each group of 12
channefs.

The  line-ol-sight  links
vertically-spaced  diversity
ment of receive dishes 1o overcome the
effect of fading due w sea reflections,
with the baseband traffic selected by
noisesswitching  or  an optimally-
combined bhaschand signal from both
receivers. Special care is needed when
engincering very short links 1o give the
rl:tlu'lrr.-:l signal-to-noise ratio in the
presence of multiple reflections.
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Audio channels

The awdha channels are combined in
standard  [requency-division-modu-
lated channels wsing Groups 1A and
Sup-ergmups I and 2. The audio chan-
nels are allocated to the various services
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as detailed from (a) e (g) with an extra
fall-back situation for the first two. In
the event of the failure of the line-ol
sight  radio/multiplex twa
cmergency voice channels are esrahb-
lished by means of w.h.f single-channel
racdio links between a master station
platform and the other platforms. The
cirenits are held on 1o the linc-of-sight
radio/multiplex routing by ‘M 1o °E

.‘i}'.‘i[l‘.l‘l‘l

A tyfical North Sea ol froduction plaifaem

wire audio-channe] leops from the oul-
station platform Lo the master station
and back. IF the "M’ 10 'E" wire loop
fails, the emergency path is switched o
the u.h.f single-channel vadio link and
the  transmitter is  switched on.
awitching for the fall-back svstem is
processor-controlled from the contral
centre with an amtomatic time check of
the quality of the fall-back system.




Data circuits

The low-sperd data for circait {b), on
which Aberdeen Control Centre polls
each platdorm in turn and receives a
data update, and also for circuit (o), are
running at 2-4khit using an audio chan-
nel modem and splitter/combiner. The
ic) 24kbit channels from each platform
are time-division combined (split at two
master platforms to a 9-6kbit/s rate 10
be sent 1o and from Aberdeen. These
circuits are in the process of being
evaluated and cxpericnce @5 being
gained in the ability of two tropo-
spheric-scatter links in series to carry
multi-level, multi-phase audio signals
which constitute 24, 48, 72 and
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O-fkhitfs data streams in standard

4kHz audio channels.

Engineering order wire

The whole system s linked by a sub-
baseband engineering order  wire,
alarm reporting system and switching
system. All platforms can speak to one
another and to the British Telecom
station on Shetland using a common
speech  channel. There is  another
speech channel for the Shell platforms
Cormorant ‘A", Dunlin and Brents A,
B, C and D. Alarms are remotely
reported from each Shell platform to
the master station on Cormorant *A
and both tropospherie scatter platforms

report alarms w the British Telecom
station on Shetland. Selected alarms
from all Shell statons are combined
and reported to British Telecom,

In conclusion a mention must be
made of the major parties involved in
implementation of this very complex
system, Shell UK Exploration and
Production as the main user of the
system were responsible, together with
Cahle and Wireless, lor the initial total
planning of the system with British
Telecom providing the on-shore cir-
cuits. Detail design and implemen-
tation was undertaken by The Marconi
Company as the prime communi-
cations contractor o Shell.

RESUME

de iElécammunications fiables pouvant #tre ex-
phites de fagon ellicace.

Dhins le sectewr de la Mer du Noed apparienant
an R, les structures de plates-Tormes sont
relifes au résean telephonique commuté  de
British Telecom grace a des systemes en hyper-
fregquences & diffusion troposphérique. Ces sys-
temmes regrisenient un mroyen de communications
multi=vnies efficace et Economique pour des cir-
cuits bl de tédephone, de @lex et de tranms-
misicn de données & destination des centres de
camfmunications & erre de Vopératear.

Cet article décrar ke syséme de communi-
cations du  Basin  npord-est des Shetlands
(NESBACSE], qui st le systéme de telecommuni-
cations ke plus imporiant et le phes complexe qui
ait #16 pialisé jusqu'a mainienant dans bes charmps
petrolileres de la Mer duw Nord: il constitue un
lien de communication vitil avec la cre pour les
huit plates-formes petroliéres situdes au nord-cst
des Tles Shetland et couvrant epviron 2000km?.
Charune des dews laisons troposphériques est
exploitée  dans  la bande  des  fréguences
|, 7-2.35GHz, sebon un arpencerment basé sur une
diversité quadruple (espace/polarisation ], alin de
ponvoir obtenit qualre trajers de signasx inde-
pendants, partant & Pheure actuefle 152 voies
télephonigues, L'article donne également des
ditatls sur ke réseau de communications trés
complexe reliant les differentes plares-formes
entre elles, ainsi que sur les systémes de com-
mande et de supervision du réscau,

| ZUSAMMENFASSUNG
Lexploration et la production de gaz er de |
peerobe exigent une gamme élendue de systémes |

In der Gias- und ﬁlﬂp[ﬂrﬁhnn und farderung B
cine  geraume  Anzahl  von  zuvedassgen
Fernmeldesystemen fir cinen wirksamen Betriek
Vornsseteung.

In dem Grossbritannien  angehorenden
Bereich der Mordsee sind Plawformbessiruk-
tiomen mic Hilfe won Mikrawellen-Rundfunk-
systemen troposphirischer Strenung mit dem
Telefonwahlernetz von British Telecom verbun-
den, wodurch eine zuverlasige and wirtschafi-
liche Mehrkanal-Fernmeldeverbindung - aber
angemietere Telefon-, Telex- und Dareniber-
trugllnp;ﬂlﬂlungru . den Kasten-Fernmelde-
zenrren des Konden gegeban s,

Digser Audaatz belasst sich mit dem North East
Shetlands Basin Area Communication System
[(NESBACS]}, welches das grosste und amias-
senckate Fernmeldesvstem darstelle, das bisher in
den britischen Nordsee-Olfeldern Tertuggestetlt
wurde. Es bieter acht nordésilich der Shetland-
inseln  gelegenen Olplavformen eine lebens
wichtige Fernmeldeverbindung zur Kiste und

ersireckt sich iiber einen Bereich von 8300
Cuadratmeilen.  Jede der  beiden  tropo-
sphiiriachen Verhindungen lege i

1,72 330G Hz-Frequenehand und st ask einer
vierfachen  (RaomiPolansaton)  Diversity-
Grumdlage angeordnet, um vier unabhangige
Signalwege o erlangen, die gegenwirig 132
Sprechkanile wmiassen. Ausserdem wind das
komplexe Fernmeldenet: awischen den einzelnen
Olplanformen  sowie Einzelheiten  der Uber-
wachungs-und Steuersysteme beschrichen,

RESUMEN

La enploracion v produccion del gas v del
petrélen exige una amplia varicdad de sisemas
de telecomunicacion fables y seguros para ¢l
funcionamicnto cficienie.

En el sector britinico del Mar del Norie, las
comstrucciones de platalormas estin enlazadas a
T reel teleffmica conmutada de la Brisish Telecom
por medio de sistermnas de radio de microondas de
dispersian troposferica, suministrando un medio
de comunicacion multicandlico fiable y econ-
dmico {en le que respecta a circwdtos arrendidog
de seldonos, télexes v datos) a los contros de
comunicaciones costeros de I operadores,

Esie articulo deseribe ol Worth East Shealands
Arca Communiranons Syatem
(NESBACS), que es ¢l sistema de teleommunica-
rifnes mayer ¥ inas complejo hasta ahora com-
pletado en s campos peirolifercs del Mar del
Morte de Gran Bretasia, suministrands ona
cuerda segurs de comunicacions a la costa para
oche plataformas de petrilen siniadas al noreste
de las Islas de Zetlandia, v exrendifndose sobre
0 millas coad radas, Cada unode los dos enlaces
troposféricos opera en |a banda de frecuencia de
1,7-2,33CHz, configurada en una base cudd-
ruple de utilizacidn [rspaciof/polarizaciin} para
lograr cuatrm wrayeciorias de sefiales  inde-
pendientes, portande en la actoalidad 152
canales acisticos. Se desceile la red compleja de
cemunicaciones enire plataformmas, junto con los
detalles de los sistemas de vigilancia y control de
I e,

Basin
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