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/ TIAN Lizhu, ZHANG Lai-bin and WANG Zhao-hui. (llege of Mechanicaul and Electronic Engineering in the U-
niversity of Petroleum, China, Beijing 102249/ Shiyou Daxue Xuebao, 2003, 27(4). 88 ~90

Abstract: The water injection pump units are widely used in the production of oilfields. Based on the chavs theory, the e-
volvement state of water injection pump units from normal to hifurcation and then to chaos was researched. The corre-
sponding relation between phase portrait and variance of vibration signal was obtained. A new method for judging qualita-
tively pump fault with phase portrait was presented. This method was tested using the vibration data of water injection
pump units in Liaohe Oilfield, and a good result has been obtained. The phase portrait and variance combined with other
dharacteristic parameters can effectively improve the diagnosis precision.

Key words: phase portrait; variance; chaos theory; water injection pump; fault diagnosis

PREDICTION METHOD FOR REMAINING LIFE OF CORRODED PIPELINES SHUAIJian. College of Mechani-
cal and Electronic Engineering in the University of Petroleum, China, Beijing 102249/ Shiyou Daxue Xuebao, 2003,
27(4):91 ~93

Abstract: Prediction of the corrosion in pipeline and the effects of corrosion on the structural integrity of the pipeline is a
key step for the assessment of the remaning life of a pipeline. A probabilistic mathematical model w as set up, taking vari-
ous kinds of factors influencing the remaining life of a pipeline as random factors. The effects of corrosion rate, defect
depth, thickness of pipe and operation pressure on pipeline reliability were investigated with this model. It is cncluded
that the larger the uncertanty of each parameter is the lower the pipeline reliability will be. Defect depth has a signifi-
cant influence on the pipeline reliability in the early corrosion period, while radial wrrosion rate has the most significant
cntribution to pipe crrosion in the course of time. The corrosion rate per kilometer of pipeline obtained after statistic
analysis on inspection data can be used to predict the failure probability along the whole pipeline. The obtaned result is of
reference to further maintenance and inspection of pipeline.

Key words: oil and gas pipeline; corrosion; emaining life; failure probability; prediction method; mathematical model
FUZZY FATIGUE RELIABILITY ANALYSIS ON STRUCTURAL MEMBERS OF OFFSHORE PLATFORM IN ICE
AREA/ FANG Hua-can, JIA Xing-lan and DUAN Meng-lan. (bllege of Mechaniaal and Electronic Enginearing in
the University of Petroleum, China, Beijing 10249/ Shiyou Daxue Xuéebao, 2003, 27(4).94 ~97

Abstract: In order to design offshore fixed production platforms used in ice area and assess their safety reliability in ser-
vice, the methods for estimating the safety fatigue life and analyzing the reliability of structural members of offshore plat-
form in ice area were proposed by means of fuzzy mathematics and fatigue life experiments. The calculation method for
random fatigue stress range resulted from sea wave loads and sea ice loads in ice area w as given, and the analysis method
for fatigue cumulative damage of structural members of offshore platform was provided. The Mirer rule was modified in
nsideration of its fuziness. Based upon the corrected Miner rule, an estimation method for safety fatigue life was devel-
oped. A new analysis model for fuzzy fatigue reliability was established. A coording to this new model, an assessment
method for fuzzy fatigue reliability of structural members of offshore platform in service was provided. The fatigue life ex-
periments and practical calculation example show that the alculated result of the fatigue life using the new calculation
method is more close to the experimental result than that by means of ordinary certainty Miner rule.

Key words: ice area; offshore platform; structural member; fatigue life; reliability analysis; fuzzy mathematics
REVEALMENT OF SULFIDE LINKAGES IN ASPHALTENE OF SULPHUR-RICH OIL USING NICKEL BORIDE
REDUCTION METHOD/ ZHU Jun, GUO Shao-hui and LI Shu-yuan. State Key Laboratory of Heavy Oil Process-
ing in the University of Petroleum, China, Beijing 102249/ Shiyou Daxue Xuebao, 2003, 27(4):98 ~ 101

Abstract: A novel desulphurizing agent, nickel boride (Ni2B), was used to study the sulfide link ages in sulphur-rich as-
phaltene. The products from NuB reduction of asphaltene were dominated by saturated hydrocarbons including large
numbers of nralkanes and cyclic biomarkers. The parameters of biomarkers in the products are similar to those of saturat-
ed hydrocarbon in crude oil, which indicates that these organic sulphur compounds in asphaltene may be the precursor of
hydrocarbons.

Key words: nickel boride reduction method; sulphur-rich oil; asphaliene; desulphurization; biomarker; saturated hydro-
carbon

OIL-WATER INTERFAUIAL TENSION OF VACUUM RESIDUA FRACTIONS OF DAQING CRUDE OIL / PENG
Bo,, LI Mingyuan, ZHAO Suwoqi, et al. State Key Laboratary of Heavy, Oil Processing in the University of



