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preferentially metabolized. The consortium

was found to produce comparable amounts of
methane in the absence or presence of sulfate

as an alternate electron acceptor. Cloning and
sequencing exercises revealed that the inoculum
comprised sulfate-reducing, syntrophic, and
fermentative bacteria acting in concert with
aceticlastic and hydrogenotrophic methanogens.
Collectively, the cells generated methane from

- avariety of petroliferous rocks. Such microbe-

based methane production holds promise for

' producing a clean-burning and efficient form of
' energy from underutilized hydrocarbon-bearing

resources.

AUTOMATED ANALYSER FOR
MONITORING THE CONTENTS OF
HYDROCARBONS IN GAS EMITITED
FROM EXPLORATORY BORE-HOLES
IN THE GAS AND OIL INDUSTRY

Wactaw Janicki, Wojciech Chrzanowski, Pawet Zwan,

and Jacek Namiesnik_

” An automated analyser for total hydrocarbon
contents and hydrocarbon composition (from
methane to pentanes) was constructed and
tested in both laboratory and field exploitation.
It used two-channel analysis: continuous
measurements of total hydrocarbon contents
and periodic (90 or 150 s) composition analysis
after separation of hydrocarbons on a gas
chromatographic column. Flame ionization
detectors were used in both channels. A simple
-16bit analogue-to-digital converter was used
(4.8, practically four orders of magnitude),
while the full measuring range (six orders of
magnitude) was ensured by automatic dilution
of the sample (or standard) with clean air. Full
control of the operating (calibration/analyses)
cycle was performed by microcomputer. An
external programme, based on a computer
provided with full information on the
instrument operating conditions, presents the
results of calibrations/analyses and enables them

P2 VAN S ORIV T) R ) Sl i

to be archived in a standard database used in the
oil/gas drilling industry (N-LAB) by providing
a suitable link. The instrument measuring range
was 1 ppm to %100 with precision not worse
than %5 at the detection limit. The analyser

can operate autonomously for two months,
recalibrating itself daily.

THE CASPIAN OIL AND GAS BASIN:
ANEW SOURCE OF WEALTH?

George Lenczowski

“'The breakup of the Soviet Union and the
emergence of a number of independent states
on the western and eastern sides of the Caspian
Sea have opened enticing prospects for the
development of these sovereign republics'
abundant hydrocarbon resources. True enough,
oil and gas were being produced by the

USSR, but this activity was suffering from

Communist bureaucratic incompetence and
antiquated technology. The result was gross
underproduction of what were subsequently
found to be tremendous reserves of oil and gas.
The Caspian Sea is surrounded by two long-
established countries: Russia in the north

and Iran in the south, and, since approximately
1990, by the independent republics of
Azerbaijan in the west and Kazakstan and
Turkmenistan in the east. These three republics
(formerly administrative units of the Soviet
empire) are unequal in size, Azerbaijan being
the smallest, about the size of a minor American
state or a county, and Kazakstan the largest,
equivalent to several European countries. But
if we speak of the Caspian oil and sea basin,

we should add to these five countries certain
adjacent, though not riparian states, such as
Uzbekistan (squeezed in between Kazakstan
and Turkmenistan) and such smaller states

of Transcaucasia as Georgia and Armenia

and, tentatively, Chechnya. The latter, though
fighting for independence, is still officially part
I PESER
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New Qil & Gas Lecture

EMERGENCY DECISION MAKING
THE OFFSHORE OIL & GAS
INDUSTRY

Journal article by Rhona Flin, Keith Stewart, Georgina

Slaven; Human Factors,

| # The offshore hydrocarbon industry currently

| employs about a quarter of a million workers

| worldwide (ILO, 1993). At present levels of
activity from the oil and gas industry in U.K.
waters, a workforce of approximately 000 29

@ people (DTI, 1996) operates on approximately
150 offshore installations. These installations
range from small, mobile and jack-up drilling
rigs to large, fixed-production platforms with
300 personnel aboard. The workers travel to
their installations by helicopter and spend two
or three weeks working 12 hours per day before
returning home for a two- or three-week field
break.
The manager on an oil platform or rig is called
the offshore installation manager (OIM).
Approximately 400 OIMs (all men) work in the
U.K. sector, and to manage one installation,
most of them work in a two-week "back-to-
back" cycle with a second OIM. The job of
an OIM requires not only daily management
responsibilities for a wide range of functions but
also the ability to take the role of the on-scene
commander should an emergency such as a
fire, explosion, or blowout arise. An OIM must
react quickly to deal with any such situation, but
unlike the manager of an onshore petrochemical
or nuclear plant, the OIM cannot call on
emergency services for immediate assistance.
In the short term a crisis must be dealt with by
the installation's own personnel, many of whom
have undergone specialized training in fire
fighting and first aid and as a lifeboat coxswain.

YV

In emergencies OIMs and their teams are
expected to deal with the immediate situation
and to take any actions required to ensure the
safety of personnel and the integrity of the
installations. Possible actions include cessation
of production and drilling operations,
evacuation of nonessential personnel,

total abandonment of the installation, and
liaison with adjacent installations, onshore
management, the coast guard, and aviation.
BIOENERGY PRODUCTION VIA
MICROBIAL CONVERSION OF )
RESIDUAL OIL TO NATURAL GAS

Lisa M. Gieg, Kathleen E. Duncan, and Joseph M. Suflita

" World requirements for fossil energy are
expected to grow by more than 7¢- within the
next 25 years, despite advances in alternative
technologies. Since conventional production
methods retrieve only about one-third of

the oil in place, either large new fields or
innovative strategies for recovering energy
resources from existing fields are needed to
meet the burgeoning demand. The anaerobic
biodegradation of n-alkanes to methane gas
has now been documented in a few studies,
and it was speculated that this process

might be useful for recovering energy from
existing petroleum reservoirs. We found that
residual oil entrained in a marginal sandstone
reservoir core could be converted to methane,
a key component of natural gas, by an oil-
degrading methanogenic consortium. Methane
production required inoculation, and rates
ranged from 0.15 to 0.40 pmol/day/g core (or
11 to 31 ymol/day/g oil), with yields of up

to 3 mmol CH¢/g residual oil. Concomitant
alterations in the hydrocarbon profile of the
oil-bearing core revealed that alkanes were
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