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model, the sum of the one- off investment in pipeline system construction and the total running expenses in
pipeline service life is taken as an object, and the strength constraint, stability constraint, gas input pressure
constraint at compression station and parameter constraint etc. are taken into account. The problem is solved
by complex method. It has important guidance meaning to the optimization design of long- distance natural gas
transmission pipelines in complex mountainous regions.

Key words: long distance pipeline; rugged terrain; parameter; optimization design
(14) Optimal Design of Multi- product Pipeline Network by Shuffled Frog Leaping Algorithm

WU Hua- li (Southwest Petroleum University, Chengdu 610500, China), WANG Yu- chun, CHEN Kun-
ming, et al.

Abstract: The parameter optimal design model of multi- product pipeline network belongs to the optimal
combination problem of non- linear discretization, and the objective function has the multiple peaks and some
local minimum points, thus we easily run into the local optimal searching. For overcoming the deficiency of
traditional algorithm and non- linear programming, this thesis has tried to solve the parameter optimal problem
using a new heuristic algorithm—Shuffled Frog Leaping Algorithm (SFLA). Taking the flow rate equation at
each node of the pipeline and the energy equilibrium equation as the constraint conditions and the construc-
tion expenses of pipeline as the objective function, the mathematic model is developed for the product oil
pipeline network, then solved with SLFA .The result from calculational example shows that SLFA can solve
the parameter optimal problem of the multi- product pipeline very well. Similarly, it can be applied to com-
bined parameter optimal problems in discrete domain.

Key words: Shuffled Frog Leaping Algorithm; multi- product pipeline network; optimal design; mathemat-
ical model
(17) Strength Check of 15x10* m® Crude Oil Tank Based on Finite Element Software ABAQUS

SHENG Xuan-yu (Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing
100084, China), ZHANG Hong- zhi

Abstract: A 15x10* m* crude oil tank was analyzed by the famous nonlinear finite element software
ABAQUS. The stress distribution of the whole tank was calculated and the stress distribution was evaluated
based on the design standard of pressure vessel. The analysis shows that the tank is safe for storing crude oil.
The stresses in tank wall, except the upper and lower parts of the wall, are at uniformly high level. The high-
est stress locates at the lower second layer of the wall. The stresses in bottom plates are low. But the stresses
at welding inner corner between wall and bottom are higher than the permitted stress of the material. However,
by classifying the stresses, they satisfy the relevant standard requirement.

Key words: storage tank; finite element; stress appraisal
(21)Calculation and Analysis of Pull- back Force of Pipeline Crossing by Horizontal Directional Drilling

AN Jin- long( SINOPEC Jianghan OQilfield Construction Engineering Company, Qianjiang 433123, China)

Abstract: Because of the complicated operation conditions, the pull- back force of pipeline crossing by
horizontal directional drilling depends on the combined actions of various factors. Thus, establishing a me-
chanical model that meets actual operation condition closely and has a common applicability is very difficult.
Based on the related research achievements at home and abroad and the mechanical theory as well as the
statistic information from practical projects, this paper analyses three calculational methods in common use, i.
e. unloading arc earth pressure calculation, net buoyancy calculation and winch calculation, and makes some
improvements on them; then it gives practical calculatioal instances. It is shown that the mechanical model of
winch calculation method and its calculated result are relatively close to the practical operation condition. So
using winch calculation method for pull- back force estimation is strongly recommended.

Key words: horizontal directional drilling; crossing; pull- back force; calculation; formula; analysis

OCEAN ENGINEERING -
(27)Research on Construction Technology of Underwater Pile Driving for Northern Sea Wall Rein-
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forcement in Gudong OQilfield at Yellow River Delta

JIANG Ze- cai (Shengli Oilfield Engineering Construction Co., Ltd., Dongying 257200, China)

Abstract: The northern sea wall in Gudong Qilfield at Yellow River Delta needed reinforcing so that the
feasibility of three kinds of offshore driving pile construction methods was analyzed in consideration of the sea
conditions of weather, hydrology and geology in Yellow River Delta area. Finally the driving pile construction
scheme using vibrating hammer and piling catamaran was chosen. This paper focuses on the construction pro-
cess, method and steps of pile driving using vibrating hammer and piling catamaran, summarizes the con-
struction effect of 500 m long test sea wall, puts forward effective measures of offshore piling in winter and
autumn. The practice proves that for wind scale less than 5, using 120 kW vibrating hammer and catamaran
for pile driving is fast with good quality.

Key words: seawall protection; underwater pile driving; construction method
(31) Optimum Ditch Bottom Width in Reef Area Using Blasting Ditching Method

DU Sheng-wei (Shengli Engineering & Consulting Co., Ltd., Dongying 257026, China), LUAN Xi-
wei, SHAO Huai- hai

Abstract: There is no domestic precedent of the ditch blasting for large diameter pipeline passing rela-
tively deep water and relatively long distance in reef area. In a subsea pipeline project of Fujian Petroleum
Refining and Chemical Venture Co., the optimum ditch bottom width in reef area using blasting approach is
explored. This paper describes the unit rendrock consumption and shothole parameter, and compares the
blasting effects between 3 m and 6 m ditch bottom widths. The practice shows that using current domestic e-
quipment to excavate a ditch of 6 m bottom width and 0.67 slope ratio in reef area at 20 m water depth by
blasting is able to meet pipelaying requirement but has low operation efficiency of construction vessels.

Key words: subsea pipeline; reef area; ditch; blasting

ANTICORROSION & INSULATION -
(33) Manufacture Quality Control of Large Diameter Thermal Insulation Pipes with External FRP

Protective Layer Applied to Directly Buried Pipeline

ZHANG Hong- lei( CNPC Research Institute of Engineering Technology, Tianjin 300451, China), DONG
Yun- bao, HAN Wen-li, et al.

Abstract: Directly buried high temperature thermal insulation pipeline with large diameter is a concealed
work and the thermal insulation pipe manufacture is fundamental to the whole project. Enhancing the quality
control and product inspection in the course of manufacturing is crucial to guarantee the project quality. This
paper stresses some technical problems encountered in the manufacture of directly buried high temperature
thermal insulation pipeline with large diameter in aspects of steel pipe derusting, manufacture of polyurethane
thermal insulation layer and FRP external protective layer, solidifying time of FRP, and so on. Also, the
problem solving methods and the inspection items needing more monitoring and controlling in the manufactur-
ing course are put forward.

Key words: glassfiber reinforced plastic (FRP); thermal insulation pipe; direct burying; quality control
(36) Existing Problems in Inspecting Anticorrosion Layer of Buried Pipeline by Current Gradient and

Its Improved Methods

WANG Sui - ping (Corrosion and Protection Research Institute, Shengli Oilfield Technical Inspection
Center, Dongying 257200, China), SUI Guo- yong, SHI Ren- wei

Abstract: The most often used methods to inspect anticorrosion layer of buried pipeline are the current
gradient method and the potential gradient method. Although under theoretical conditions theses methods can
offer very exact inspection data and assessment results, in practical inspections they often give discrepancy be-
tween inspection results and actual status. In combination with a practical project, this paper analyses existing
problems in inspecting overground pipeline section, outcropped pipeline section, damaged points of anticorro-
sion layer, bends and tee joints by current gradient method, and brings forward improving proposals, that are
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