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1. Introduction

The level of gas flaring in PDO was largely managed by continuously reducing the flare targets. During the annual Programme Build the targets were set for each area and rolled-up corporately. In this manner PDO was able to reduce its total flare level from 3 million m3(st)/d average in 1990 to approximately 2 million m3(st)/d over the last couple of years. The consistency and apparent costs of this strategy was challenged last year as part of the Operating Model Review (OMR). The challenge led to this revised flare management strategy.
2. Applicable standards and specifications

The “Emissions to Atmosphere” specification, SP-1005, is the only applicable PDO business control document. The contents is fully aligned with the Shell EP “Minimum Environmental Standard” issued in March 2003. The specification and standard essentially calls for:
· Designing new facilities without continuous Low Pressure (LP) gas flaring.
· Elimination of continuous LP flaring of existing facilities by end 2007.

The specification does allow:

· Flaring of Atmospheric Pressure (AP) gas, provided gas recovery is not reasonably practicable.

· Flaring of LP gas from Early Development Facilities (EDF) for a period of 2 years maximum.

3. Apparent cost of flaring

The decision not to flare or reduce flaring in a particular field can be translated into an apparent cost of reducing global warming potential, since this involves oil production deferment. For each field the oil production can be plotted against the level of flaring (Figure 1). An increase or reduction in flaring, relative to the current operating point (target), will lead to more or less production. The slope of this line is the marginal Gas Oil Ratio (GOR). The marginal GOR can be very high (>2000 m3(st)/m3) for a gas lifted field with high water cut wells and low (e.g. 100 m3(st)/m3)) for a field without gas export facilities.
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Figure 1 – Typical example marginal Gas Oil Ratio (GOR)
The marginal GOR in turn can be translated in the apparent cost of flaring. It has been decided not to flare above a marginal GOR of 850 m3(st)/m3. The rational is explained in Appendix A.
4. Flare constraints and 2004 targets

Each of the 3 Asset teams (Oil North, Oil South and Gas) has the flexibility to optimise the oil production from its fields within the following flare constraints:
· Marginal GOR < 850 m3(st)/m3

· Continuous LP flaring from a single field < 250,000 m3(st)/d

· No increased continuous LP flaring, unless recovery project passed VAR-3 and for period of maximum 2 years.
The constraint by field is a pragmatic reflection that gas can not be flared indiscriminately, despite a rational (economic) justification. It should be considered on a field wide basis, rather than an individual station (e.g. it applies to the Yibal oil field and not to Yibal A, B, C & D individually).
The direct link between flaring gas and the investment programme is essential to ensure that the most economic solution (gas recovery now) will be achieved within a reasonable time span (2 years). It also ensures compliance with the PDO air emissions specification.
The overall PDO flare targets for 2004 have been set on the above basis and are listed in Table 1 below.
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174

0

174

Total
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Table 1 – PDO 2004 flare targets [,000 m3(st)/d year average]
The targets include a continuous and discontinuous flare component. The discontinuous flare component (essentially caused by compressor trips) is determined by the predicted plant equipment reliability characteristics. Both the continuous and discontinuous flare targets have to be managed by closing and opening wells in the field. 
The flare targets are based on the accuracy of the current flare meters. The PDO wide metering upgrade project might have an impact on the measured flare rates, which is not taken into account.
5. Deviations from flare constraints
Deviations from the above flare constraints shall be formally approved by the relevant Oil Director. 
Deviations from PDO “Emissions to Atmosphere” specification shall be approved by the PDO HSE manager (CSM). It is worth noting that this Flare Management Strategy is in-line with the PDO specification.

Appendix A – Rational marginal GOR limit
The marginal GOR can be translated in the apparent cost of flaring (see Figure below). The cost of oil deferred by not flaring is typically 25% of the oil price (~ 6 US$/bbl) and the gas captured is currently valued at 1 US$/mscf. At a marginal GOR of 1080 m3(st)/m3 the deferred oil has the same value as the gas captured. At a marginal GOR of 850 m3(st)/m3, the gas value captured is thus lower than the oil revenues deferred. The decision not to flare above a marginal GOR of 850 is equivalent to investing 4 US$/tonne CO2 in preventing global warming potential. 
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The Shell screening value for countries like Oman is 4 US$/tonne CO2, but from 2010 onwards only. That would imply that the marginal GOR should be restricted to 850 m3(st)/m3. Similarly, an upward trend in the gas price to 1.25 US$/mscf (and excluding a CO2 penalty) would lead to the same limit. It has therefore been decided to allow flaring of fields up to a marginal GOR of 850 m3(st)/m3.
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