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GIS TECHNOLOGY APPLICATION FOR DETERMINATION OF POT ENTIAL ZONES
OF ACCIDENTS ON MAJOR PIPELINES

ANASTASIYA BODRAYA, GALINA SHAROGLAZOVA
Polotsk State University, Belarus

The author has collected and systematized dategrmi@ting factors causing accidents on major
pipelines. The analysis of these data has foundtjma application in the establishment of GIS jgeijmaps of
zones of potential accidents on major pipelines phrpose of these maps is to identify potentiddiggerous
areas of pipelines, which are exposed to geodyndattors, and timely warning of possible catastraph
consequences.

Predictive estimation of the risk of accidents omon pipelines is a necessary element of the desigh
building of engineering constructions. However, asule, the problem of accidents on major pipelifes
analyzed from the engineering aspect only: at theigh and construction stage hydraulic, thermal and
mechanical calculations are performed [1]. Thudsrsie-tectonic factors are practically not takertoin
consideration. Moreover, there is no direct guidaoc taking into account the interdependent infbgeof man-
made and tectonic factors.

The paper tries to generalize the accumulated sxergeological, geophysical and seismological data
related to the conditioning of accidents on lineanstructions on the territory of Belarus. GIS pobjwas
created on the basis of collected and systematilogieal, geophysical and geodetic data, deterrgiféwctors of
accidents on major pipelines of Belarus. It reBgmbssible occurrence of accidents (POA) on maj®lipes.

The analysis of information on the accidents showext the probability and density of accidents is
primarily influenced by such factors as the acyif tectonic faults, the proximity to power lindbge type of
salinity of subsurface water.

The selection of these factors is explained byfaHewing:

— the fact of confinement of accidents on oil pipetiin Belarus to tectonic faults for more than 706

— electromagnetic fields generated by power lines@mdent leakage increase corrosion processes to a
large extent;

— electrolyte properties of mineralized fracture watee enhanced under the influence of power lines,
which leads to intense chemical corrosion [2].

The composed GIS project takes into account tHege factors, and it is aimed at identifying theasr
of possible occurrence of accidents (POA) on mpipelines.

The layout of GIS project has been created usiogn@ogy ArcGIS9.3.1. The geodatabase consists of
the attribute tables containing the necessary datigr images and layers. Working with maps ofedéht
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qualities initially involved converting paper map$o electronic bitmapped images and binding thera single
coordinate system. WGS1984 in the Mercator prajactias been chosen as this coordinate system.iffdle f
look and feel of maps carried out in the layoute Tgroposed approach to the identification of POéaarin
Belarus includes 2 stages.

Stage 1. The selection of POA zones prone to iaferddent influence on the possibility of an acdiden
near power lines and the type of salinity of sufeme water.

At first two groups of territories were distinguesh according to the degree of influence of
electromagnetic waves from power lines using thp nféhe main power grid of Belarus (table 1).

Table 1 — Selected groups of territories subjethéanfluence of power lines

Ne of group Characteristic
1 A three-kilometer area around the intersectiorp@iver lines, a three-kilometer
zone under 750 kV power lines
2 A three-kilometer zone under 330kV power lines

Further, two types of areas, which are exposedoteep lines, were deposited in layers on the salinit
map [3] to highlight the interdependent impact ofver lines and water salinity using the opportesitof
ArcGIS9.3.1.

Four major degrees of salinity of subsurface wétiersh and slightly salty, brackish, salty wated an
brine) were singled out in separate layers on thg msing the tools of ArcGIS9.3.1. Thus, compatimgse
layers with their zones of influence of power linggre can be identified areas with varying degreks
interdependent impact of power lines and watengglon the occurrence of accidents. The follonangas were
identified (table. 2).

Table 2 — The degree of interdependent impact wiegpdines and water salinity on POA

Groups of territories which are
exposed to power lines
Water salinity Nel Ne2
Fresh and slightly salty water Weak Weak
Brackish water Weak Relatively moderate
Salty water Relatively moderate Moderate
Brines Moderate Strong

The result of the first stage is a map createdgu@its technology, showing interdependent influeoce
the possibility of an accident near power lines #redtype of salinity of subsurface water (fig. 1)

It should be noted that the map can be effectiusld in the design of various underground engingeri
constructions to assess the risk of metal corrosion

Now let us consider the second stage: the seleofi®®A zones on the basis of seismotectonic zooing
Belarus PES [4] and interdependent influence ofgydimes and water salinity.

With ArcGIS 9.3.1 on the same principle as thathia first stage we combine the map of seismotectoni
activity in Belarus and the maps of interdependefiuence of two factors on POA: the proximity tovger lines
and the type of salinity of subsurface water.

By analyzing the maps we can distinguish POA areas,we get the zoning of the territory of the
Republic of Belarus with regard to the impact afeth major interdependent factors on the stabilitynajor
pipelines. As a result, we can identify the follogiPOA areas (table 3).

The GIS-project resulted in an interactive maphefterritory of Belarus with dedicated zones of P@A
major pipelines according to the degree of infleeatgeodynamic factors (fig. 2).

Table 3 — POA areas according to the degree afénfte of geodynamic factors

The maximum expectet! The degree of interdependent impact of power lareswater salinity on POA
earthquake magnitude (M .

max) ?rl: the area% cl)fuPES( Weak Relatively moderatg Moderate Strong

<3,0 Weak Weak Weak Relatively moderate
3,1-3,5 Weak Weak Relatively moderatg Moderate

3,6-4,0 Weak Relatively moderate Moderate Relati$ipng
4,1-45 Relatively moderate  Moderate Relatively giron | Strong
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Fig. 1. Map of interdependent influence of powered and salinity of subsurface water on stabilityn@jor
pipelines:

1 - territory with a weak degree of interdependiampact of proximity to power lines and the type salinity
of subsurface water, 2 - territory with relativehpderate influence, 3 - territory with moderatduefce, 4 - territory with
a strong degree of influence
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Fig. 2. Map of POA zone classification accordingtte degree of influence of geodynamic factors:
1-5 - the degree of influence of geodynamic factorshe areas of POA: 1 - weak, 2 — relatively nratks
3 - moderate, 4 - relatively strong, 5 - strong
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The analysis of the map (Fig. 2) shows that thera number of areas of POA where the nature of
influence is considerable. First of all these & @reas of the Starobin deposit and the Pripyaadfr, which
are seismically active.

The completed study allows to form the originalestle for engineering and geological forecasting of
potential occurrence of accidents in undergrounddi constructions. Accordingly, the constructieliability
and safety increase. Timely installed geodynamiaitoang of dangerous areas, identified by mean&t8
project, will enable timely detection of dangerotizanges in seismic activity and prevention of paesi
consequences.

The possibility of connecting new map material ape databases suggests that the layout of GISgbroje
can be effectively developed and used to condumiraprehensive geodynamic monitoring of the teryitof
Belarus.
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UDC 621.91.04
HIGH-SPEED MILLING OF SPHERES

MARYIA KUZNECHYK, RUSLAN KHMIALNITSKI
Polotsk state University, Belarus

The basic tendencies of development of machinértdostry and tool management are determined in the
article and possibilities with regard to machinid spherical surfaces of parts are considered. Canative
analysis of methods of machining of spherical sgfais carried out. The process of high speed ngilbf
spherical surfaces of parts is described. The féanmof the customizing the process of high speetngibf
spherical surfaces with high productivity and dtyal

Machine building is a key industry, because angothdustry can not do without the use of its fties
for manufacturing of the necessary parts, produetgiipment, etc. For example, in industries such as
petrochemical, automotive and machine tool buildiagts with spherical surfaces: spherical bearings ball
valves, lifters, crank, etc. are widely used. Thisrthe problem of processing such parts with @mgigapacity
and required quality at the lowest possible pradactosts. Depending on these requirements, thenitesl
process of manufacturing is developed, the equip@aueth cutting tools are selected.

The analysis of tendencies of development of machunlding shows [1 - 3] that companies aim to use
machine tools and instruments consisting of int@ngeable structural modules, allowing you to adbpi
quickly to the production of new products and neghinological processes. An important factor inéasing
the efficiency of production is the cutting toolhieh share in the cost of metal on the one harelyraxceeds
5%, but on the other hand, the choice of which ddpestrongly on the technological process paramseter

Comparison of methods of machining spherical surfags. The analysis [4-7] shows that during the
treatment of spherical surfaces of mechanical ghegrocessing methods either at special macloinesing a
special tool are mainly used. In the case of pringsa wide range and large scale processing afriath
surfaces it is necessary to use special machineés design additional tooling or a large numberspécial
cutting tools, resulting in increased cost of mauotg parts. Moreover, the processing by the medropy
devices is not sufficiently accurate. But in order produce a spherical surface with specific gedmet
characteristics a tool is needed with the samalfotearacteristics, which are difficult and laboorsuming.

Let's calculate the normal time in the processihgpherical surfaces of the detail "Ball pin" farch
methods of processing a spherical surface, as:

— shaped cutter method of cutting on universaklat

— cutter method of combining two innings on lathes

— cutter with rotary fixtures and special machjnes

— cutter method two spins on lathes using a spéeiace.
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