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Abstract 
 
BP is developing its Azeri field using deviated gravel-packed 
sand-screen completions producing from the multilayered 
Pereriv B, C, and D reservoirs. Restricted wellhead access, 
high rates, and differential depletion of the different reservoir 
intervals limit conventional production logging possibilities, 
so BP has chosen to install permanent fiber-optic distributed 
temperature monitoring systems with its sand screens and to 
use these systems to monitor production rates and changes 
over time. 

The optic fiber has been installed on the periphery of the 
sand-screen shroud, effectively installing it in the gravel-
packed annulus. When the gravel pack is completed, the fiber 
responds to the reservoir temperature plus the effect of Joule-
Thomson warming of the flowing oil caused by the pressure 
drop (drawdown) in the near-wellbore region. Thermal mixing 
of the oil with flow from below only occurs once the flow has 
passed through the sand-screen wire-wrap. Thus a direct 
measure of each individual reservoir drawdown is obtained 
from the difference between the fiber-measured temperature 
and the geothermal temperature in the flowing reservoir 
intervals. Given the reservoir drawdown, the flow rate can 
then be calculated. 

Thus installing the fiber outside the sand-screens gives a 
unique, direct measurement of individual reservoir layer 
drawdowns, enabling the effects of differential depletion to be 
monitored over time. 

This paper outlines the completion technology used to 
install the fibers along the sand screens and shows the data and 
results obtained where reservoirs with different pressures are 
commingled through gravel-packed sand-screens. Thermal 
models of the near-well environment are described and used to 
analyze the data and to obtain the flow profile and reservoir 
layer pressures.  

The use of permanently installed fiber-optic distributed 
temperature monitoring systems on its Azeri reservoir has 
allowed BP to acquire early time-surveillance data, adding 
significant value by reducing the voidage risk to the secondary 
reserves. 
 
Introduction 
 
The Azeri-Chirag-Gunashli (ACG) complex of reservoirs are 
located offshore Azerbaijan in the South Caspian region and 
extend a total of 48 km along their axis (Fig. 1). The fields 
were discovered between 1979 and 1987 and first production 
occurred in 1980.  The Azeri field constitutes the south-
eastern culmination of the structure and is being developed by 
a consortium of oil companies with BP as operator.  

The main producing formations are the Pereriv units B, C, 
and D which consist of laterally continuous layers of 
sandstones with excellent intrafield connectivity and 
permeability, interbedded with shaly layers. The reservoirs are 
part of a multilayered sandstone anticline with approximately 
5 billion barrels of reserves in place. The field’s north flank 
dips steeply at about 35 degrees and has a 1000-m oil column 
between the gas/oil and water/oil contacts. The south flank 
dips less steeply (20 degrees) and is suspected of having 
perched oil/water contacts. Voidage support will be achieved 
by both water and gas injection, and effective voidage 
replacement is considered critical to optimum reservoir 
drainage (Fig. 2). 

The development strategy of the Azeri field requires a 
good understanding of the production and injection 
conformance both geographically as well as by formation. 
Similarly, monitoring the gas-oil ratio (GOR) in the producers 
as well as water injection conformance is critical for a robust 
reservoir management strategy. 

The high-deviation producing wells will be mostly 
completed with sand screens and are capable of up to 
50,000 BOPD flow rates. The main technical challenges being 
addressed by BP are: 

 
• Sand control issues in the soft sands – requiring sand 

screens and gravel packs. 
• Well performance and management issues in the high-angle, 

long well bores. 
• Reservoir uncertainty, gas-oil and water-oil contact location, 

and movement over time. 
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