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PREFACE

As China is located in the east part of Eurasian continent, its tectonic and sedimentary evolution are very
complicated, thereby resulting in various types of oil and gas reservoir and formations.

As one of the high—tech teams of china’s oil industry, the geophysical well-logging crews, including experts
and workers, worked very hard and made splendid achievements in oil and gas exploration, reserve evaluation
and oil field development under very difficult geologicél condition. ’ :

On the one hand, China’s geophysical well-logging industry developed by itself downhole tools and surface
recording systems urgently needed for oil field operation; on the other hand, A lot of efforts were made to learn
and import high technigues and advanced equipment from abroad, many difficult problems resolved, abundant
experiences accumulated and , in some area, advanced level in the world reached. At the same time, numerous
new questions and challenges are being faced.

In order that well-logging experts, exploration and development geologists, petroleum engineers and oil
reservoir engineers can exchange their experience, learn from each other and upgrade their technical level, China
National Petroleum Corporation organized a group of experienced well-logging experts to collect, organize and
summarize their methods and experience in recognizing oil and gas formations, determining oil and gas forma-
tion reserve calculating parameters, and residuel oil saturation in water—flooding wells by means of well-logging
and other comprehensive information. The new well-logging equipment and softwares developed by ourselves
and imported from abroad and some typical cases were also investigated and summarized.

At current time, the Chinese oil industry is developing and promoting petro—geological 3—D description,
especially for reservoir geology and production performance of the developed oil and gas fields. The history of

“working alone and viewing from one aspect” will end soon, and well-logging experts, together with exploration
geologists, production geologists, reservoir engineers and geophysists, will enter a new era when experts with dif-
ferent profession and different knowledge work together to discover new oil and gas fields with higher accuracy,
sophistication and efficiency. This new change will further increase the importance of well-logging techniques in
oil and gas exploration and development, expand the utilization of well-logging data, and promote the progress
of well-logging techniques. Especially, a big improvement will be made in logging of reservoir heterogeneity,
residuqe oil saturation, complicated reservoir, horizontal well, slim well as well as in quantitative calibration of
modern seismic information.

The publishing of this high—quality and high—level book regarding china’s well-logging indus‘try will enrich
greatly the knowledge of geological, geophysical, and petroleum engineering experts and managerial personnel
working in the frontier of oil exploration and development and will also promote the cooperation between them.
This publication is also an important reference book for petroleum exploration and research organizations, pe-

troleum colleges and technical schools.

Yan Dunshi
Chief Geologist, China National Petroleum Corporation September 14, 1993
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I .Log interpretation under complicated formation conditions

_Thln Sandstone Oll—bearlng formation
—Thin interbedding shaly sandstone oil—bearing formation == «=-xssxrseessseereerrer s e eesseseee e
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—Shaly sandstone highly viscous oil formation

—LOW permeablhty sandstone oil—bearing formation
_LOW reswtwlty Sandstone oil—bearing formation

—Paleogene conglomerate oil—bearing formation

_Permian COnglomerate 011_bear1ng formation

—Gyps salt profile reservoir
—Complex lithological profile reservoir

Chapter V Application of new logging and interpretation technique

I .Modern logging technique
1. Application of dipmeter log information

—Application of terrestrial stress direction to low permeability oilfield development === === -
—Prediction of favorable oil and gas bearing interval with diplog ==« =« ==srrreemsrrsrrmreereeereee e

—Diplog fracture identification technique and its application
2. Application of repeated formation tester (RFT) test information
—Application of RFT test information in oilfield JZ9-3

—Evaluation of gas field Wen 23 with RFT test information ««« == =sssererrere s eessesmenseseeseesvee oo
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—Determination of formation fluid nature with RFT test information -« ==« =« - s+ +es ees eee vvee e
—Application of RFT test information to the adjustment of oil field development ==+ »»» mex a5 00

—Interpretation software system of RFT test information and its application -+ -+« «+ ==+« =+ ---

3. Application of borehole imaging log information

_DownhOle teleViSion tOOl and ltS apphcatlon

—Application of formation micro scanning log information -« eeeeer e eee s

4. Application of eleciro—magnetic propagation log information

—Recognizing the oil-water congct in low salinity water profile by electro—magnetic

—Identifying the watered horizon with phase dielectric logging =« -+ =+ -+ «++sov sssee e eese e

5. Application of spectrometry data

—Studying the reservoir of Mazhuang oilfield with natural gamma—ray spectrometry data

—Natural gamma-—ray spectrometry data interpretation for carbonate reservoir
—Geochemical logging and its data processing programme

[T .Modern log data interpretation technique

1.

Log data processing technique

_SoniC wave train analysis software and ltS appllcatlon

—Full wavetvaion acoustic logging data processing technique and its application =« -+

—Differential diagram—reading technique and its application
—Fracture identification programme and its application
Log interpretation technique

—Log interpretation expert system for sand—shale profile and its application === == =vseevee oo

—Multi—function log interpretation -+
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_Carbon_oxygen ratio Spectrometry interpretation Ses ses ees ses ses ses ses ses ses ses ses ses ses see see ses ses ses

—Recognizing the oil and water bearing layers by fuzzy diagnosis
—Recognizing the carbonic gas and water bearing layers in Qilizia structure by

fuZZy Clustering $90 806 000 et es 000 ses cea sl e 50 ses see ses c0e ses ses S0 e see see see e ses ses ses ses ses ses see ses see see ses

—Dual—caliper time—lapse log interpretation for plastic flow of salt rock
—Determining the formation porosity with long—spacing sonic log in cased well
—Oil and gas evaluation technique for complex muddy sandstone

. Logging technique in reservoir description

—Logglng COfI'CCtiOIl methOd and ltS appllcatlon

—Structural interpretation of diplog and its processing programme ===« ==« s s eesee e et e

—Heterogeneous reservoir permeability interpretation and its application <=« e eeveevee oo
—Formation evaluation CXpCI't system

—Optimized triangle isoline plotting technique
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