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ubC 624.131 I. Gujabidze, M. Lapiashvili, R. Mjavanadze,
I .Tsutskiridze, D. Kupatadze

TECHNICAL PROBLEMS OF THE “DAREJANI PALACE”

1. Introduction

The Palace was built in the second half of the XVII century. It was used as the summer
residence of the Kartl-Kakheti Queen, Darejan; the wife of Erekle 1l. The Palace is located on a 10-
15 meters high plateau. The complex contains several buildings. The Palace itself occupies the
centre of the territory. It is a small building, with 40 square meters, the facade of which is
surrounded by semi-circular wooden balcony. The balcony leans on the oval 10 meters high brick
hedge wall, overlooking the Mtkvari River from the plateau. On the north-east side, within the
distance of 20 meters from the Palace there is the Transfiguration Cathedral. On the South-East side
you may find a dining facility, 40 meters Southwards from which one can see the nunnery house.
All the above-mentioned buildings are connected with one-another by means of 1-1.5 meter wide
passages, paved with stones.

The summer residence of the Queen Darejan represents one of the colorful parts of Thilisi.
Notwithstanding the fact that among the cultural monuments of the city it is not distinguished by
antiquity, this Palace is still very important, as far as there are very few buildings left in modern
Georgia, that used to function as King’s residences in the past.

Engineering-Geological Condition.

Morphologically this territory represents the south-west boarder of Avlabari-Navtlukhi
terrace. It belongs to the North wing of the Mamadaviti anticline, which is composed with the
alternation of Upper Eocene argillites, Tuff Sandstones and clayed layers of the main rocks. The
direction of the layers can be seen quite well on the bare plateau. The slope azimuth makes 344°
here and the declination corner is equal to 37°. The main precipitations of the area are covered by
10-13 mm capacity quaternary precipitations of different genetic types (Anthropogenic, Alluvial,
Eluvial).

Underneath the hedge wall of the “Darejani Palace”, on the joint point of main and
quaternary precipitations one can notice numerous outlets of the ground waters, that are being

drained by means of the drainage channel, arranged at the bottom of the plateau (scheme 2). The
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territory belongs to the 8-point seismic zone and according to engineering-geological conditions it
represents 2" category.

Technical Problems

As a result of negative influence of underground waters the road leading to the palace is
seriously damaged. The Cathedral is in breakdown condition. The ledge rocks of the plateau beneath
the palace are under destruction process, threatening to completely destroy the Palace. The Hedge
wall, built with bricks is also wet on its whole length.

Photoes taken in the past century show us that the underground waters have been affecting
the territory for a long time. It should be mentioned that several years ago special drainage system
was arranged here. The depth of drainage channels make 4 meters. Though this protective measure

gives us no result.

2. The Body

In order to solve the technical problems of the “Darejani Palace” we deemed it necessary to

conduct some preliminary studies. Namely:

o To determine the geological composition of the territory.

o To determine the physical and mechanical features of the rocks
o To study the hydro-geological conditions of the area

o To study the chemical composition of underground waters

For these purposes we drilled six wells. Two of them were drilled at the depth of 15 meters
and the remaining 4 at the depth of 13 meters. These wells were drilled by means of the DAZGA
machines YPB-2A-2. Nel;2 and 3. Diameter of the wells is 150 mm. The diameter of well Ne4 up to
the depth of 2,7 meters is 150 mm. but because of the face collapse during the drilling process in
alluvial pebble we placed there a protective pipe with the diameter of 150 mm and continued
drilling with the 189 mm drill-head. The same reason forced us to place 127 mm diameter
protective pipes at the depth of 3,6 meters in wells Ne5 and Ne6 and the drilling process was

continued with the diameter of 108 mm. The disposition of the wells is illustrated on scheme 1.
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Ne4 (423.71)

N23 (423.63)

Sscheme 1. Disposition of the study wells

Having studied the kerns taken from the wells we determined their geological profile and
engineering-geological elements (Table 1).
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Out of these kerns we prepared cylinder-shaped samples of the rocks and studied the
physical-mechanical features of the rocks constituting this territory (table 2).
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Besides, we studied the peculiarities of the bricks in the hedge wall of the Palace . As it
turned out the bricks are characterized by high capillary rise. During the test we poured water on a
dry brick sample for 5 minutes and the humidity rate went up to 29-30 %.

The study of hydro-geological conditions envisaged determining the level of underground
water as well as its movement speed and direction.

In order to study the water filtration processes we used the method of pouring the water into
the wells. Based on the regime observations we defined the magnitude of filtration coefficient.
According to the data received from wells Nel and Ne 3 the coefficient changes in the range of 17,4
— 24,4 m/24 hours; and in case of wells Ne2, Ne4 and Ne5 - 4,2 — 9,3 m/24 hours.

In order to determine the direction of the water flow we poured concentrated permanganate
solution into a well, waited for the solution to appear in the next well and observed the color
changes of the solution.

Having received reliable data about the water levels we created the hydro-isohyps map of the
“Darejani Palace” (scheme 2).

Based on the chemical analysis of the water the formula of its composition has been resolved
(The Kurlov Formula):

S0,88HCO,11
Ca91l

2,3

Thus, the overall mineralization index makes 2,3 g/l. According to its chemical composition
this is basically sulphate-calcuim water. Out of the anions it contains small quantity of chlorine ions
(equivalent to 0,4mg). Hydro-carbon ions are represented in somewhat increased gquantities.
Natrium is found in small quantities (equivalent to 2,5 mg). Reaction of the water is neutral
(PH=7). It does not contain azote composites (NH, NO, NO ) that indicates that there is no fecal or
any other organic contaminating substance of the water. Overall harshness of the water is equivalent
to 29,64mg, out of this the permanent harshness is equal to 24 04mg and the carbon harshness -
equivalent to 3,6 mg. As for the water aggressiveness towards building constructions we should
mention the following: in cases when regular non-sulphate-resistant cement is used, the water is
characterized by high aggression, as far as the composition of sulphate ions makes 1352,0 mg/I

while the admissible lower limit is 250 mg/I.
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Scheme 2. Hydro-isohyps Map.

Main Technical Solutions

In order to avoid the deformations of the “Darejani Palace” ledge rocks it is necessary to
isolate them from the underground water feed area by means of creating a hydro-isolation screen.

Creation of hydro-isolation screen is possible in the wells drilled along section 1-1 (scheme
3) by means of injecting tamponage solution. The distance between the well centers will be 1=1,2 m.
Number of the wells is equal to:  n=I/I1=31/1,2=25,8=26

To make sure that monolithic massifs - received as a result of tamponage solution
dissemination around the wells - will cover each-other to create uninteruppted hydro-isolation
screen, it is required that the radius of tamponage solution dissemination is equal to 0,7 meters
(R=0,7m).

The following formula [1] will be used to determine the required productivity of the
cementation pump:
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0= R2zHNK ;
t
Where: t=7min=0,12 hours — is the duration of injecting the tamponage solution into the
well and is calculated according to the movement speed of underground waters
(t=R/V=0,7/10=7min);
H=9,0m — is the capacity of tamponage zone (depth of the well in this particular case);
n=0,22 — is the overall moisture capacity of the rocks;

K=1,3 — is the coefficient of pore and crack distribution in the rocks.

[
Q
s
[
o
c
)
[0
=
©
[m]
@
=
=

Scheme 3. Hydro Isolation Screen
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As a result we receive: Q=33,0 m/hr. The water-cement correlation may be 1/2. 5 % of
liquid glass should be added to water-cement solution. Sulphate-resistant cement should be used.

In order to increase the solidity of the ledge rocks, composing the plateau beneath the Palace
it is recommended to fortify them with reinforced concrete anchors. Depth of the anchors - 2,5-3,0
meters. Upon the completion of fortification works the surface of the rock should be covered with
EnviroCell-type waterproof, colorless and ecologically clean hydro-isolation material.

The suggested technical solution is based on the results of our engineering-geological
studies and it will completely solve the “Darejani Palace” problems.

3. Conclusions

Based on the studies carried out on the territory of the Palace the following conclusions
have been drawn:

1. Up to 11 meters of depth from the surface the rock massif is composed by low
elasticity, loose and weakly connected rocks that are characterized by high porosity
and high water permeability.

2. Deeper than 11 meters from the surface the rock massif is composed by semi-rocky
and rocky, elastic tuffogenic rocks (R=58-66 MPa) that are characterized by low
porosity and low water permeability. Semi-rocky rocks are represented in the massif
by the 10-15sm mid-layers of argillites that fall apart quickly if placed in a different
environment.

3. Tuffogenic rocks, situated at the depth of 11 meters from the surface can be
considered as a barrier for underground waters.

4. The existing water can not be deemed as leakage from sewerage or water-supply
systems. Presumably this is a part of the Avlabari-Navtlukhi terrace waters.

5. The water is discharged at the facade side of the “Darejani Palace”. The maximum
discharge point coincides with the cross-point of the South wall of the Palace and
the hedge wall.

6. The underground water is leveled at 8 meters of depth from the surface and it spreads
mainly up to 11 meters of depth.

7. The bearing wall and the hedge wall wets up above the underground water level (that
can be easily noticed) can be explained by high capillary rise of the bricks that were
used to construct the walls.

8. Bare ledge rocks of the Palace are falling apart easily in changed environment (under
the conditions where they are intensively washed at the points of underground water
outlets; in addition they are affected by atmosphere changes). This creates serious
threat to the stability of the construction.

9. The previous drainage system designed to remove underground waters was
inefficient, as far as it was projected without the preliminary studies of hydro-
geological conditions.
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10. Underground waters are aggressive towards non-sulphate-resistant cements.
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UDC. 552.2 K. Akimidze

CAUCOSIAN LOWER-MIDDLE JURASSIC SLATY TERRIGENIC SUITE
AFTER THE EXAMPLE OF TRANSALAZANI KAKHETI

Presented by D. Shengelia, corresponding-member of the Georgian Natinal Academy of Sciences
1. Introduction

It is known that regional metamorphism plays an important role in formation and
distribution of omineral resources metamorphogenic nature.

Both metamorphogenic mineralizations and their consistent complexes have been formed for
a long time in the same or alike pressure-temperature mode conditions. That is why the
miniralization intensity and character depend on the primary characted of the consistent layers and
conversion degree. The metamorphogenic-so called "blackslaty™™ type gold ore is connected with
slaty terrigenic suite in lots of regions all over the world. According to the famous researcher
V.Buriack the gold metamorphic ore of industrial importance possible selective link with
lowtemperature regional and hydrothermic metamorphism products of carbon consistent terrigenic
complet is a common regularity. At the same time they consist of root effusive facies bodies. Hence
for determination of adequate level of metamorphism in caucasian lower-middle jurassic slaty
terrigenic suites has great importance for their recognostic evaluation to determin gold. At rhe same
time determination of metamorphism levels in terrigenic lowtemperature suites has no less
importance for oil and gas field prognosis. It is known that oil formation is connected with sediment
suite postdiagenetic conversion processes. It starts towards the end of diagenesis and reaches its
maximum at the catagenesis late stage. As to the gas its origin in a little amount is accompanied by
oil formation, it becomes intensive with metagenesis start point and reaches its maximum at the end
of earlier metagenesis stage (B.Tusso, D.Velte, 1981). From this point of view the Caucasus lower-
middle jurassic slaty terrigenic deposits lower temperature metamorphism products deserve interest.
We discuss them after the model of Kakheti region. Before we move to the discussion it must be
noted that low temperature regional metamorphism research petrological aspects are rather
inaccurate and controversial. Even today it is problematic and there is no answer to a lot of
questions, among them there is no answer to the question-where the deposit diagenesis ends and
where the metamorpism starts.

It goes without saying that between diageneses and “‘real” metamorphism in
parametamorphic complexes the intermediate stage is distinguished. At this stage the layer
formation process goes on in different. sometims broken, geodynamic-pressure-temperature and
fluid regime conditions. Complete physical-chemical balance is not achieved when the rock
formation takes place. The rocks formed in these conditions keep both diagenetic and
metamorphogenic features; it complicates the consisting component diagnostics and process
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classification. The same process and the rock complex formed in this process are determined with
diffierent terms and meanings by various authors.

According to researchers the starting point of regional matemorphism is considered the
moment when among all rock forming phases absolute physical-chemical balance is formed
(Dobretsov and others, 1972). The temperature interval is determined 100-350°C from rock absolute
diagenesis up to its physical-chemical balance.

S. Korikovski (1979) determines this temperature interval within 150°-300°C. He calls it
antimetamorphism and divedes into anchizone and epizone (Korikovski, Putishts, 1999). Anchizone
covers temperature interval-150°-250°C, metazone-250°-300°C, according to this author the
lowtemperature regional metamorphism starts with green slate chlorite serritsit subfacies. Its
formation temperature interval is 300°-350°C. T. Tsutsunava (2004) has analogical view as well.

N. Logvinenko (1984) distinguishes the catagenesis and metagenesis stages between
diagenese and metamorphism by common temperature interval of 100-350°C. They for their part are
divided into two early and late stages. the temperature interval of the earlier stage of catagenesis is
100-120°C and of late stage is 120-200°C. Metagenesis earlier stage had been forming 200-300°C,
late-300-350°C. Some researchers (U. Fife, F. Terner, J.Ferkhughen, 1962; Vikler, 1969, Mijasiro,
1976) combine metamorphic transformations within 200-350°C with regional metamorphism
starting-ceolyth and prenit-pumpelit facies.

Besides mentioned problematic petrologic problems the Transalazani Kakhetian
lowtemperature regional metamorphism product investigation of lower middle jurassic is
complicated because they have suffered dinamometamorphic, autometamorphic, contactthermal and
hydrothermal metamorphism and it is dislocated by orogenic and postorogenic processes (folded,
scaled and blocked).

2. The Body

In the region to be investigated there are newest and accordingly weakly converted Toarse
Aalenian deposits. The toarse deposites are presented by two suites-Pankisi (TopchisHvili, 1996)
and Duruji (Chikhradze, 1976) but Aalenian-by Almata suite (Topchishvili, 1969) or Almatian
horizon (Vashakidze, 1985). The Duruji suite runs along Chelti-Shorokhevi. Its lower part is flyschy
with clay-slate and aleurolyth of 1-5 sm stripes alternation. Flyschy pack turns into sandstone in the
section upper part. Here the slice strength makes 5 m and more.

The Pankisi suite is presented by Alazani-Chelti and Shorokhevi-Mazimchai passages. The
suite lower part like Duruji suite lower part is flyschy aleuro pelite stripe alternation that becomes
uniform pelite-aleuropelit group sandstone of rare strength of 10-40 sm exfoliation. Duruji suite
psamit and Pankisi aleuropelite groups alternate gradually along the rivers of shorokhevi and Chelti
meridians.

Almatian suite is aleuropelite with psamite slice development in the upper part and basalt
cushion like walls. The suite extends unbreak from Pankisi to Aserbaijan boarder and east too.
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Postdiagenic changing process is given in the pelitomorphic part that builds these suites. the
last is pigmented with small dispersion carbon substance and its reaction week to the polarisation
light is week. On the expence of claymineral change there appears a hydromica-chloride serrate
scale weakly oriented on slateness. Also Quarts and plagioclase seeds in pelitomorphic mass and
sound clastic byotite scales of small size are being fixed.

Pelitomorphic mass is illit-montmorilonitic. According to X-ray structural reserches
hydroclase in this case is of 1 md and 1 m type.

Postdiagenic conversion is weaker in sandstones and aleurolites. These rocks often get
springy with stripe textures. Clastic minerals-quarts, average and sour plagioclase, sound byotite
and montmorilonite illite and hydromica-chlorite plates.

Volcanic formations are revealed in the upper top part of the section (cut). They are
presented by basalt cushionlike long wall horizons of small strength in Shakriani mount area and in
the Matsimi gorge. These rocks are comperatively sound. Their cushiony central part is of
offitediabasic structure and it is built with good Labrador plagioclase and piroxen (dialag). Towards
the cushiony crust the rock offite structure changes into porphire one the bulk mass of which is
intersertal. Cushiony crust is vitrophirisc or criptocristal. The porphire gamonayofebi are albitizired
with labrador and piroxen but microlites are presented by albiti-chlorite. Volcanic glass is less
devitriphed and turns into albit-chlorite-quarts-calcit agregat. In the discussed toarse-aalenian
terrigenic sediments the unchangeable and sound clastic (biodite, quarts, plagioclase) mineral
presence together with autigenic-chlorite-hydromica minerals when hydromica is of 1md, 1 m type;
also in the cushion lavas sund piroxen that remained unchangeable indicates less post diagenetic
change of the complex. According to Logvinenko (1984) scheme we consider this change as
adequate to catagenesis late stage. The toarse-aalenian sediments are changed by monotone clayslate
(with urolite rare 0,5-3 sm stripes). Shrenari slate horizon the strength of which exceeds 1 km is
widely developed not only in Kakheti region but along the caucasian south slope as a whole.

It is dated funistically and is known as Tsiklauri suite (Topchishvili, 1996).

Tsiklauri suite postdiagenetic change is felt not only in comparison with toarse-aalenian
sediments but inside the suite itself — from roof to foot with change expansion. The change is seen
both in slate perfection and in clay and clastic mineral change that build lyers. Perfection of
slateness is seen in plate amount in standard bloks that make 4-5 plates in the upper top part of the
suite and 8-10 plates at the foot.

But the chlorinated — including hydromica clay minerals change almost absolutely by
chlorite-hydromica assossiation from roof to foot.On the upper level of the suitehydromica is
presented by 1m, 2m types, by the foot only 2m type is fixed. Clastic minerals are presented by
quarts, plagioclase seeds and biotite scales. Quarts in the upper part of layers is stable, with round
contours, towards the foot its corrosion is noticed, broken edge notch and a bit turbid plagioclase is
gradually changed by sossurite mass absolutely. On the biotite plates the deeper the depth the more
chlorite points and scales, though its original form and contours are always preserved.

In the Tsiklauri suite upper part along the south slope the basalt effasive volcanic complex is
widely presented. They are revealed in Kvachadali, Stori Kabali, Shromiskhevi, Lagodekhikhevi
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and Masimi gorges. Volkanites with lavabreccia, cushiony lava extension, mass sand dyke bodies
and tufflavas are presented. This texture and genetive variates give isolated passages and they
encounter in a way of intermoving formations. Their numerical relationsship in various outlet is
different. In Kvachadala, for example, lavabreccias dominate and make 35% of the complex.
Cushiony lavas-25%, mass texture variates-20% and quarts epidotcarbonates vein saturated
variates-10%, basalt complex belongs to subalkali range (Akimidze 2005).

Basalts have suffered considerable postmagmatic changes out of which regional change is
the same for all outlets of TransAlasani Kakheti.

It is well shown (revealed) by planes coinsiding the budiniring-breccing-oriented sediment
complex slate and original mineral change common character.

Primary minerals (piroxene, plagiclase) in a form of relicts remain only in porphiry cropping
out. They are present in massiff cushiony texture rocks and in some lavabreccia pieces. Relict
plagioclase is of labrador-bitovnit group. It may be substituted for both albite, serricite scales,
epidote seeds and for small agregate sossurite mass.

Inside primery porphire piroxene contours the mineral corroded relict is noticed, mostly it is
substituted for-actinolite, chlorite and sometimes prenite. Cushion like formation crust, lavabreccia
and tuffbreccia cement are devitrificated glass that is turned into chlorite, actinolyth, calcite,
apidotetsoite smallagregate mass. As it is seen from Tsiklauri suite sediment and its sinchrone basalt
volcanic rock postdiagenetic change characteristic their, mentioned above their regional change
corresponds to N. Logvinenko shceme metagenesis of earlier stage as a result of which a complex
with clayslate aspide varieties and changed volkanites have been formed.

In TransAlazani Kakheti region the oldest and consiquuently the deeply converted complex-
hetange-cinemure Story suite is presented by suite that is mapped in a kind of isolated outlet in
rivers Story, Didkhevi, Lopota, Matsimi pools and Sperosa and Katsdagi (Aserbaijan) summits.

In the lower part of the suite rough piece sediments dominate that are presented by changed
arcose sandtones and gravelite packs-with inside formation conglomerate layers and phylitized
aleuropelite packages.

Rough clastik sediments grandually turn into changed aleuropelite and pelite rocks upward
cut in which some turned into marble limestones and marble linses.

At terrigenic sediment different levels volcanites are noticed of antidrome riolit-datsit-
andezi-basalt formation. Lower Lias volcanogenic-terrigenic complex is full of diabase subvolcanic
(dyke, sands) bodies part of which is braccied and slated. Inspite of genetic and lythologic variaties
the Story suite builder complexes regional metamorphic character is quite umform.

In all massif built outlets of sandstones and gravelites leikocrate material in a kind of stripes
and linses are noticed.

They start to form in a quartsite type rock though they lose not principle alements of
sedimentary rocks.

Stripes mostly are conditioned by quarts that is presented by two genetic types-old, clastic
and new generation. Clastik quarts is broken, serrated and corroded. It goes out wavelike. Quarts of
new generation is sound, small cystalled-mobilized in a form of sripes and linses. There are no
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blagioclase sound relicts any more though its primery contours filled with serritsite are fixed.
Clastic byotite is converted into chlorite-serritsite as well.

Gravelite and sandstone pelite cement like their layer separator pelite layers are converted
into 14A 11 b type of chlorite and 2m; serritsite-with caltsite. Clorite-serritsite agregate is adjusted to
quarts linses and stripes and it gives the rock greenish colour and phillite shine.

Regional metamorphic conversion is better revealed in the aleuropelite part of the suite. On
the expence of cley slate 14A 11 V type chlorite 2 ms with serritsite and quarts-albite-serritsite slates
are formed.

The last appears at the expense of stripes and slices. In the aleurite part quarts-albite
association is also noticed to mobilize in a kind of stripes and linses. Not rarely we encounter
carbonsubstance linselike formations, in parallel with oriented quarts-albite stripes.

Regional conversions are mapped in carbon roks the outlests of which are mapped best of all
in Lopoti vealley. Here marble layers and linses are revealed which strength ranges between 1-40m.
They are ignored at 100-700m. Marbles are small-equalseed rocks, uniform at strength they are
situated in clorite — serritsite albit slates and not rarely they contain analogical stripes of 3-5sm
strength.

Regional metamorphic conversions, naturally, covered also sedimentary complexes
synchronic antidrome riolite-datstite-andesite-basalt volcanites. This formation is most fully
presented at TransAlazani Kakheti Katsdagi summit in a form of unite tectonic-volcanic structures
(Benidze and others, 1979; Benidze, 1987 ). They are presented by effusive and subvolcanic fase
rocks. Sour and averege sourness members of the formation are accompanied by piroclastic
formations. To the metamorpic conversion the rocks of different composition response differently,
to some extent, though they have common features as well-volcanic glass complete devitrification
and dark mineral (piroxen) phenocrystall total amphibolisation-chloritisation. As a result of
keratofir (riodatsites, datsites) and their piroclast conversion
chlorite+muskovite(serrate)+quarts+calcit+epidote+sphen are obtained. In products converting
andezite, andezibasalt and basalt the outigenic mineral asssociation is enriched by albite and
actionole but it misses muscovite. Instead of epidote (or together with it) tsiosite and clinotsosite are
presented.

As it is clear from the material mentioned above the Story suite builder complect has
suffered the most intensive regional metamorphic conversion in TransAlasani Kakheti lower-midlle
jurassic sediment section. At this stage of conversion in sedimantary rocks the stripe textures
appear. Gravelites and sandstones convert into quartsized and philitized varietes and carbonates-into
smallseed marbles. At this stage in pelitolythes hydromica-2m1l goes to 2m1l serritsites (or
muskovite), relict byotite is completely substituted for 2m1 serritsite and 14A llb type chlorite. At
the same time in sour and average sourness volcanites chlorite-serritsite (muscovite)-quarts are
formed, in root volcanites-actinilite-chlorite-albite-epidote mineral association.

This metamorphic conversion corresponds N. Korikovsky (1999) antimetamorfism epozone,
that corresponds N. Logvinenko (1984), postdiagenetic conversion metagenesis of late stage.
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3. Conlusion

This Caucasion south slope terrigenic lower-middle jurassic sediments have suffered three
stage of postdiagenic conversion: late catagenesis, early metagenesis and late metagenesis.

Coming back to Coucasian southern slope lower-middlejurassic sediment perspective
problem of metamorphogenic gold mineralization according to the given analysis we consider
perspective both Story suite formed at the late metagene period isn the across Alasani Kakheti
territory and its analogs in the slate series of Caucasian Southern slote. More than that in recent
period gold content in the range of 0,25-10g is fixed in lump of coal tests in the Story suite (just in
the Story Velley) (Akimidze, Akimidze, 2008).

Determination of favourable levels for hydrocarbon compound formotion is of practical
importance. According to the given date the favourable conditions for oil generation in the region
should have been created in the Pankisi suite of toarse age and almati suite of alenian age at the late
catagene stage of postdigenetic conversion.

Favourable surroundings for gas generetion should have been created at the early stage of
Tsiklauri suite metagenese stage of Plins back age. As to hydrocarbon compound migretion and
field formation problem in the region it is the object of special investigation in the future.
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CAUCSIAN LOWER-MIDDLEJURASSIC SLATY TERRIGENIC SUITE
AFTER THE EXAMPLE OF TRANSALAZANI KAKHETI. k. Akimidze.

The article deals with regional postdiagenic metamorphic problems of caucasian south slope lower
middle jurassic suite after the example of TransAlasani Kakheti. Three stages of postdiagenic conversion are
distinguished: late catagenesis, early catagenesis and late catagenesise. Against the background of the
antimetamorfic conversion of Sedimentary and volcanic complexes mineral resources there is some attempt
to distinguish perspective deposits on the metamorphic gold and favourable stages for hydrocarbon
compound in the region.

Key words: catagenesits, metagenesis, layer, complex.

K METAMOP®U3MY HWXHE-CPEOHEIOPCKUX CJAHLUEBbBIX TEPPUIEHHbIX
CBUT KABKA3A HA NMPUMEPE 3AAJTASAHCKON KAXETUMWN. Akumuase A.

PaccmoTpeHbl BOMpOChbI MOCTAMAreHeTUYeCcKoro PpernmoHanbHOro MeTtamopduama HuKHe-cpeaHe-
topckmx cBuT HKOxHoro cknoHa bonbworo Kaekasa Ha npumepe 3aanasaHckon KaxeTtwn. BeigeneHbl 3
aTana noctauareHeTMdeckoro  npeobpas3oBaHWA-NO3OHWMIA KaTareHe3, PpaHHUM MeTareHe3 W MO34HWN
MeTareHes . Ha poHe aHxMmeTamopdnyeckoro npeobpas3oBaHNa 0CafO04YHbIX W BYJIKAHWYECKMX KOMIMIEKCOB
AernaeTcs MomnbITka BblAENeHNs1 MepcrnekTUBHbIX OTNOXEHWUN Ha MeTaMopdoreHHoe 30M0TO U BbiSIBNiEHUE
OraronpusiTHbIX 3TanoB AN o6pasoBaHUs yrneBodopoaoB B PErvoHe.

KnioyeBble cnoBa: kaTareHes; MeTareHes; nopoaa; KOMMIeKce.
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UDC 665(035) N. Mamulaishvili, T. Gendzekhadze,
Z. Megrelishvili, T. Khitarishvili

SOME ASPECTS OF INTRODUCTION FPI-ASTM T IS0-9001
THE INTERNATIONAL STANDARDS ON THE BATUMI
TERMINAL

1. Introduction

Nowadays the state and private-productive structures in Georgia are oriented according the
demand of the international standards, providing manufacture coordinating management, to
determine the production quality and its duly delivery to the consumer.

Application of European standards means improvement of techniques of measuring devices
on separate sites of manufacture, comfort of service and provides stability of quality of transported
production in conditions of storage.

Proceeding from the aforesaid, application of these standards in Batumi oil terminal is
expedient, and is of significant interest in connection terminal optimization and its recognition in
the international market.

2. The Body

Based on the Faculty Engineering Technological Faculty of Shota Rustaveli State University
and the educational center of the Batumi terminal, the research--production project has been
developed that provides some aspects of introduction of the international standards on the Batumi
terminal.

Continual improvement of
the quality management system

A R R A N S R R R B A 0 I SR |

b ' Management. |
““““““ i A responsibility |

Customer
MoTpebutens |

Customer 2 ¥ pecypcamm o <N .
llorpebutens } Measuremem ‘
m':ﬁ:‘;‘g;:m g analysls and ~ a1 Salistaction |
nas! | improvement | i i
L R T R {

SSN—— |

Wamepenne, ananus u & YpoBnetsopeHue |
COBEpLUEHCTBOBaHVE /”“
/;,1

| 1 L= 2
| Input: < ] 'Hrqdu‘cl-@i
" realization

!RL{ i its: b
| | Bxoa

I |
Tpe6osanus npoAykTa

55



UNHNNINGIGE LSIGE0IHM-BIF3IH0 LIEBMHINGOM T36630 ,5OIIOUNBIM 6530Md0 LS 3dB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" A23, 2009
MEXOYHAPOZHbIA HAYYHO-TEXHUYECKUA, UHOOPMALIMOHHBIV XXYPHAN ,, HE®Tb U F'A3 MPY3UU"

36MNAIB - 63301M33I6MMB3NNL NLSMANY - SCIENCE

Any state standardization of manufacture considers the follouring:

1. Reserving and storage of oil products.

2. Definition and retain of quality of products.

3. Duly transport with slightest losses.

The conceptual model of the given Euro-standard is given in fig. 1. It reflects integration of
system of the requirement of the consumer and results of its satisfaction.

It provides efficient control of all productive resources, positions approach from a position
of process, with the purpose of maintenance mutually advantageous.

The presented model includes all requirements of the international standards, but does not
contain detailed processes that provide successfuly implementation of these processes.

The organization where the introduction of these standards takesplace is obliged to establish
sequence of implementation of these processes, to provide monitoring on them and analyze it.

We have studied some aspects of introduction of these international standards, and installed
sequence of these processes and results of monitoring under operating conditions.

Reservoirs of Batumi oil terminal are complected with the tanks of various designs and
purposes, that heed regular qualified service and application of measuring devices.

One of the principle operations of service of reservouars is test taking.

test taking according to GOST from the tank of vertical type is carrying out as follows rules:
(pic .2) the First test is taken from the top part of the tank at the distance of 25 cm second test is
taken from the the middle part, and third from the bottom layer of the tank. Composite is test
prepareds (1:3:1).

Hatch

1Scm (6"

1 x——T—— Top sample
»—— Upper sample  Upper third

Tank
contents »¥—— Middle sample  Middle 'third

ﬂij %—— Lower sample  Lower third
. ] ——— Outlet sample ]
st -

Under standards APl ASTM test is taken from the top layer of the tank at distance of 15 cm,
second test from an middle layer, 3-rd test from the bottom layer of the tank. Composite test is done
(1:1:12).

Instruction for test taking from the cylindrical tank;

56



UNHNNINGIGE LSIGE0IHM-BIF3IH0 LIEBMHINGOM T36630 ,5OIIOUNBIM 6530Md0 LS 3dB0-

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" N:”Z3, 2009
MEXXOYHAPO[HbIN HAYYHO-TEXHUYECKUIA, UHOOPMALIMOHHbIN XXYPHAN ,, HE®Tb U FA3 IPY3UN"
36MNAIB - 63301M33I6MMB3NNL NLSMANY - SCIENCE
Level of a Level sample selection diametrically Level sample selection diametrically
liquid in % Top The middle Bottom Top The middle Bottom
100 80 50 20 4 3
90 75 50 20 4 3
80 70 50 20 5 3
70 50 20 6 4
60 50 20 5 5
50 40 20 4 6
40 20 10
30 15 10
20 10 10
10 5 10

Real changes have been introduced for measuring devices, as well.

The thermometer is complected: with 1) the digital screen; 2) contact long cable with the tip,
providing measurement of temperature of a product at any level of the tank. See fig. 3.

There is no basic difference between these standards but there are only different approaches
and the requirements of companies. In particular concerning measuring techniques.

naewee 1l

Figure 3. Thermometers with the digital screen

By GOST standard Ssulphur definition oil products is carried out by means potentiometric
method of It takes 40 minutes, besides the hardware equipment application includes several
devices: potentiometer kalomel and glass electric equipment for automatic titres voltmeter, etc.

The standard of GOST-190 provides definition density of product; at 200C-a by means of
aerometer procedure borrow a lot of operation (measurement, calculation) and time. (15 minutes) as
under standards J14052-96 procedure borrows only 3 minutes.

Analyzing above specified aspects, introducing API-ASTM and [SO-9000: 2000
international European standards based on the Batumi terminal expediently also are represented
with successful interest, with the purpose of optimization of process of operation and service of the
terminal.
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3. Conclusion

It is shown advantage of application of the international standard in comparison of GOST.
Introduction of the international standards on other terminals of our region is recommended.

References

1. Standards 1ISO 9000-2000 curriculum of internal audits of Bureau Veritas. The
Ukraine, 2003.

2. International standard Systems of quality management. Requirements 1SO, 2003.
3. 1SO 10012-21997. Requirements for providing the quality of measuring
equipment.

4. The catalogue applied by Institute of Oil of the USA. Standards of

measurement of oil, 2005, Warrant Ne 852-031Al.

3501 J30L 6530MMdSIHANEIRHBI API-ASTM-01S RS 1SO-9001-2000 LSIERSHSI-

0L RJ6IAH3I30L BM3INIHO) SLIIIS(). 6. 823mmoBgomo, B. IgaGBgmodgomo, G-
agbdgbadg, . bomaGodzomoa.
bodBmIdo  aobboggmos  Log@msdm@olbm  API-ASTM s  I1SO  9000:2000 LEsbom@gdols
5bgHag30lL 3Gmgd@ol doMmomswo sl3gd@gdo. Imizgdymos badmobbol dgbgx8gb@ol Lol@gdol doMomeswo
3Mb398GE0s M0 Inwgeo. bohggbgdos Loghmsdm@olm API-ASTM —ols s 1SO 9000:2000 306 s@glicmds
I'OCT —ol LEsbpodBgomsb dgos@gdom.
b53356dm  Lodyggdo: Log@msdm@olem LbEsbos®@o, 3mb3gdaosmymo dmwgao, bo@olbols dgbgxdgb@ols
Lolgds, wobgdagols dodomswo sbidgd®gdo, bogmmdols Gg@dobsgro, 3Gm3gLgdbols dmboGodobyo.

SOME ASPECTS OF INTRODUCTION FPI-ASTM T 1S0-9001 THE
INTERNATIONAL STANDARDS ON THE BATUMI TERMINAL. N. Mamulaishvili,
T. Gendzekhadze, Z. Megrelishvili, T. Khitarishvili.

The work deals with the basic aspects of international API-ASTM and ISO 9000:2000 standard
project introduction. The quality management system principle conceptual model is given. Innternational API-
ASTM and 1SO 9000:2000 advantage is shown compared with TOCT-standards.

Key words: international standards, conceptual model, system of quality of management, the basic aspects
of introduction, the oil terminal, monitoring of processes.

HEKOTOPLIE ACMNEKTbl BHEOAPEHUA MEXXOAYHAPOOHbLIX CTAHOAPTOB FPI-ASTM T
ISO-9001-2000 HA BATYMCKOM TEPMWHAJIE. Mamynawsunu HJA., Merpenuwsunu 3.H.,
lenpsexapnse T. E., Xutapuwsunu T.[.

B pabotre paccMOTpeHBI OCHOBHBIE AacCIEeKThl TIPOEKTAa BHEAPEHHS MEXKIYHAPOIHBIX
crangaptoB  API-ASTM u ISO 9000-2000 na baTymckoM TepMuHale; MpEICTaBICHA
KOHIIETITyaJIbHbIasi MOJIeNIb CUCTEMbl MEHEPKMEHTa KauecTBa. [loka3aHoO MpeuMyIIecTBO JTaHHOTO
craHnapra o cpaBHeHuto ¢ ['OCT-amu.

KnioueBble cnoBa: mexayHapogHble CTaHAapTbl; KOHLemMTyanbHasi MOAErb: CUCTEMA MeHeKMeHTa
KayecTBa; OCHOBHbIE acneKTbl BHEAPEHWS!; HEPTSHON TePMUHAT; MOHUTOPUHT NPOLLECCOB.
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SHORT REVIEW OF GEORGIAN GAS, OIL REFINING AND REHABILI-
TATION PROGRAM. G. varshalomidze, D. Gajieff.

The work deals with the problem of absence of the scientific-technologically developed program and
economica-ecologically proved one. As a result at present the oil produced in Georgia fails to be refined in
Georgia and its realization is being carried out abroad. The hydrocarbon gas accompanying oil is burning
waste. Hence a short review on oil and gas rehabilitation has been offered in the work.

Key words: power resources, oil, gas, refining, ecologically proved, hydrocarbon gas.

KPATKMA OB30OP MNPOrPAMMbl BOCCTAHOBJIEHUA WU BO3OBHOBIJIEHUSA
NEPEPABOTKU HE®TU U TA3A N'PY3UWN. Bapwanomuaze I'., Famxkues [.

B paboTte nokasaHo, 4TO B HacTosALLEe BPeEMA M3-3a OTCYTCTBUA HAYYHO-TEXHUYECKOM, SKOHOMUYECKM U IKONOTU-
Yeckn 060CHOBaHHOW NPOrpammbl, MPoM3BeaeHHan B Mpy3umn HedTb NPAKTUYECKN He NepepabaTbiBaeTca U peannsyeTca 3a
npefenamm CTpaHbl, a ras ckuraetca Ha dpakene. Mcxoana n3 ckasaHHOro, NpeanaratoTcsa KpaTkme coobLLeHns 0 mporpamme
BO3POXKAEHMA HedpTerasoBom NPOMbILAEHHOCTM U NepepaboTke HedTH B LLeHHble HedTenpoayKTbI.
KuioueBble ciioBa: sHepropecypcbl; HedTb; ras; yrosb; BO306HOBAAEMbIE SHEPropecypcbl; HeBO30O6HOBAAEMbIE SHEP-
ropecypceol.
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MOTO TRANSPORT AND FUEL QUALITY INFLUENCE ON INVIRONM-
ENT POLLUTION IN GEORGIA. p. Gajieff.

The work deals with the basic reason of the world, among them of Georgia, city enevironment
pollition, caused by moto transport exhaust gas and the quality of the fuel used by them. Hence the urhent
problem is to build a centralized laboratory in the republic in the coming future to control the quality of the
imported oilproducts to the republic for commercial purpose.

Key words: moto transport exhaust, produce commercial petrol, ethilated petrol, influence of lead on the
human body.

BIINAHUE ABTOTPAHCIMNOPTA WU KAYECTBA TOMIMWB HA 3AIrPA3HEHUE
OKPYXAIOLLEW CPE[bI B F'PY3UMN. A. Fragxues.

B paboTe nokasaHo, YTO OCHOBHbLIMM 3arpA3HUTENIAMU OKpYKatowWweln cpeabl 6ONbLLIMX FOPOJOB B MUpE U B
TOM yucne B Fpy3nn ABAAIOTCA BbIX/IOMHbIE rasbl aBTOMOBUALHOTO TpaHcnopTa. Mcxoan 13 co3AaBLLeroca NooXKeHus,
Heobxoaumo B GauKanwem bGyayuwiem co3gatb B pecnybivke LeHTpPanM30BaHHY0 nabopatoputo, Kotopaa byaer
KOHTPO/IMPOBATb KaYeCcTBO MMNOPTUPYEMBIX B PecrnybnKy HedpTenpoayKTOB TOM/MBHOMO Ha3HAYeHus.
KnioueBue cnoBa: BbIX/IOMNHbIE ra3bl aBTOTPAHCMOPTA; NPOU3BOATCTBO TOBAPHbIX 6EH3UHOB; 3TUIMPOBAHHBIN BEH3UH;
BAVAHME CBMHLLA HA OPraHN3M YeNoBeKa.
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DISTRIBUTED FIBER OPTIC SENSORS TO PROTECT AND
MONITOR PIPELINES INTEGRITY

Presented by |. Goguadze — Honoured academician engineering academy of Georgia
1. Introduction

Digital signal processing is one of the most powerful technologies that will shape science
and engineering in the twenty-first century. Revolutionary changes have already been made in the
broad range of fields: communications, medical imaging, radar & sonar, high fidelity music
reproduction, and oil prospecting. Each of these areas has developed a deep DSP(Digital signal
processing) technology, with its algorithms, mathematics, and specialized techniques.

Pipelines are essential components of the energy supply chain and the monitoring of their
integrity has become a major task of the pipeline management and control. Nowadays pipelines are
being laid over very long distances in remote areas affected by landslides and harsh environmental
conditions where soil texture differ (because temperature changes) between winter and summer
increase the probability of hazards not to mention the possibility of third party intrusion. It is widely
recognized that leakages from pipelines have huge environmental catastrophe, cost and image
impacts.

Conventional monitoring techniques could neither offer continuous pipeline monitoring over
the whole pipeline distance nor present the required sensitivity for pipeline leak or ground
movement detection.

Distributed fibre-optic sensing presents unique features that have no match in conventional
sensing techniques. The ability to measure temperatures and strain at thousands of points along a
single fibre is particularly interesting for the monitoring of elongated structures such as pipelines,
flow lines, oil wells and coiled tubing. Sensing systems based on Brillouin and Raman scattering
are used for example to detect pipeline leakages, verify pipeline operational parameters, and
prevent failure of pipelines installed in landslide areas.

2. The Body

A distributed sensor is, conventionally, a device with a linear measurement basis, which is
sensitive to measurs and at any of its points. Optical fibre sensors consist of a single mode optical-
fibre sensitive along all its length. A single distributed fibre optic sensor could replace a thousand of
discrete (point) sensors. The low fibre attenuation allows monitoring over extremely long distances
(up to 25 kilometres), which are an impressive number of points. It makes distributed sensing
technique very attractive when the monitoring of a large location is required.

The development of a fibre-optics distributed sensor system relies upon using a known and
restored method accrding to which the measure can interact with the light travelling through the
optical-fibre. The DITEST (Distributed Temperature and Strain monitoring system) is based on a
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detection scheme using a non-linear optical effect named Stimulated Brillouin Scattering . This
scattering process is an intrinsic property of the propagation of light in the silica material from
which the sensing fibre is made. The Brillouin scattering effect exhibits a well-known and
reproducible response to external measurands such as temperature and strain.

The Brillouin interaction results in the generation of scattered light which experiences a
frequency shift through the scattering process. This frequency shift depends linearly on the fibre
strain and temperature. As a consequence, the
scattered light has a slightly different wavelength than the original light and the departure from the
original wavelength is directly dependent on the strain and temperature of the fibre. A system based
on the analysis of the Brillouin scattered light in optical fibres is naturally devoted to perform strain
and temperature measurement.

The main components of the DiTeSt system are the Reading Unit and the Sensor Cable. The
Reading Unit is connected to the proximal end of the sensor and can be moved remotely from the
sensing area, since a section of optical fibre cable could be used to link the Reading Unit to the
sensor itself without any performance degradation. The other sensor-end can be either connected to
the Sensor Termination Module (single-end configuration), which could be moved remotely from
the sensor area as well, or brought back and connected to the Reading Unit (loop configuration).
Selection of the configuration (single-end or loop) depends on the application. The use of optical
amplifier modules (range extenders) allow the monitoring of up to 300 km of pipeline from a single
instrument .

The typical performances of the DiTeSt system are summarized in Table 1.

Table 1. Performances of DiTeSt system
Measurement range - 30 km (standard)

150 km (extended)
Number of channels- 2 (standard)

max. 60 (with channel switch)
Spatial resolution- 1 m over 5 km

2 mover 25 km

Temperature resolution - 0.1°C
Temperature range (depends -270°C to +500°C on type of sensing cable)
Strain resolution 2 __ (0.002 mm/m)
Strain range (typical) -1.25% to 1.25%
Acquisition time (typical)- 2 minutes

Sensing Cable Design

Traditional fibre-optic cable design aims the best possible protection of the fibre itself from
any external influence. In particular it is necessary to shield the optical fibre from external
humidity, side pressures, crushing and longitudinal strain to wards the cable. These designs have
proven effectiveness guaranteeing length of optical fibres used for communication and can be used
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as sensing elements for monitoring temperatures in the —20°C to +60°C range, in connected with
Brillouin or Raman monitoring systems.

Sensing below -20°C distributed temperature or above 60°C requires a specific cable design,
especially for Brillouin scattering systems, where it is important to guarantee that the optical fibre
does not experience any strain that could be misinterpreted as a temperature change due to the
cross-sensitivity between strain and temperature.On the other hand, the strain sensitivity of
Brillouin scattering prompts the use of such systems for distributed strain sensing, in particular to
monitor local deformations of large structures such as pipelines, landslides or dams. In these cases,
the cable must accurately transfer the structural strain to the optical fibre.

Finally, when sensing has distributed strain it is necessary to measure temperature
simulteniously to separate the two components. This is usually managed by installing strain and
temperature sensing cables in parallel as shown in  Figure 1.

Figure 1. Temperature optical-fiber cabel

Fiber optic distributed strain and temperature sensors measure pressure and temperature over
very long distances and are excellent tools for monitoring large structure soundness. These sensors
leverage the huge economy of scale in optical telecommunications at the expence of production
increase. To provide high long-range monitoring with the cost per kilometre that cannot be
matched with any other technology of today. Today distributed strain and temperature sensors
offer clear cost and technical advantages in applications such as pipeline monitoring, bridge
monitoring, dam monitoring, power line monitoring, and border security / perimeter monitoring.
Brillouin sensors are excellent for detection of corrosion in large structures.

Figure 2: DiTeSt Reading Unit
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Figure 3. PDT-Coil Cross-section
3. Conclusion

The use of distributed fibre-optic monitoring system allows a continuous monitoring and
management of pipelines, increasing their safety and allowing the pipeline operator to make
informed decisions on the operations and maintenance of the pipe. The presented monitoring system
and the enclosed examples shown in this paper show how it is possible to obtain different types of
information on the pipeline state and conditions. In particular a distributed fibre-optic system allows
tosolve the following monitoring tasks: distributed temperature monitoring, leakage detection,
intrusion detection, distributed strain and deformation monitoring.

In general, distributed strain/deformation and temperature sensor is a useful tool that
perfectly serves complement current monitoring and inspection activities, allowing more intensive
obtain of operational and safety parameters.

The measurements are done at any point along the pipeline. Furthermore, the monitoring is
continuous and does not interfere with the regular pipeline operation. To achieve the above-
mentioned goals and take full advantage of the described sensing technology, it is however
fundamental to select and appropriately install adequate sensing cables, meeting the specific sensing
demands. While it is generally easier to install sensing cables during the pipeline construction
phases, it is also possible to retrofit existing pipelines. In some cases it is even possible to use
existing fibre-optic telecommunication lines installed along the pipeline for securing temperature
monitoring and leakage detection.

References

1. Udd, E. (1991), Fiber Optic Sensors, Wiley

2. “Fiber optic smart sensing” Optical Measurement techniques and applications, P. K.
Rastogi

3. Karashima T. et al. (1990), "Distributed Temperature sensing using stimulated Brillouin
Scattering in Optical Silica Fibers"”, Optics Letters, Vol. 15, pp. 1038

4. Marc Niklés, Fabien Briffod, R. Burke, G. Lyons, Greatly extended distance pipeline
monitoring using fibre optics.

5. J. Bakhtadze. Fiber optics in deformation investigation. p.213, 1990, Georgia.

6. J. Bakhtadze, G. Varshalomidze, I. Goguadze, |. Samadashvili, E. Kristesiashvili.
Pipeline structural integrity monitoring fiber-optic sensors//Georgian Oil and Gas, #19,
2006, Thilisi.

86



UNHNNINAIGE L33IGE0IHM-BIF3IH0 LIEBMHINGOM T36630 , 5T UNBIM 65300 LS 3dB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" A23, 2009
MEXOYHAPOZHbIA HAYYHO-TEXHUYECKUA, UHOOPMALIMOHHBIV XXYPHAN ,, HE®Tb U F'A3 MPY3UU"

VMG - 330LAAITIAN 63301MI3IBLIRIGIdN - SCIENCE

7. Vu Lung Lo. Using of measuring axial strain and temperature simultaneously on
surfaces of structures in-fiber Bragg-grating sensors. Cheng Kung National University.
Taiwan. 1998.

8. B. Glisic, D. Inaudi, Sensing tape for easy integration of optical fiber sensors in
composite structures, 16" International Conference on Optical Fiber Sensors, Vol.1,
291-298 p.p., October 13-17, 2003, Nara, Japan,

9. M. Samadashvili. Pipeline structural unity monitoring with fiber-optic sensors
(contemporary situation and development tendencies). Publishing house — “Technical
University”, p.p. 91, 2001, Tbilisi.

302 1HRIGIdOL dOL2056Md0L XS JLIBHANBLMIdOL RSG3S M3SN3IM-

30&3M3560 SITEMDMB0IB0L LITISDI300). 5. dagemody
3obboenaamos mgolomgol do@osh sJ@ygseyudo mgds: doanlowgbgdols dn@osbmdols ©s ylog-

OObmgdol 533 M3G0gY®M-dmdmgsbo  Ggdbm@mmaools Lodgeggdom, s@fg@oeos dobo g30MsGgbmds,

Lo0dgemmds, dmbg@bgdygemmds ©s g3mbmdogmo dmdygdosbmds mgobsmgols s@OLgdygen  bbgs GgJbm-

@y0900m56  Jgs®gdom. dmygsboanos 3bmbdoao  Igbged@sd-d@ommmeyyobols dgmmeo, dglsdangdbamds

9ONEOMYms©  a50bmdml Hsdpgbody Roboggo 3oMsdgd®o dogbowgbols gbjiombodgdolisl, obiggy

‘dgbodargdemds m3B0gg@-0md3mgob0 Ggdbmammaools ©sbgmygols dognlowgbols 3dgbgdbammdols gsbsdo.

bbd3b56m LodYggdo: M3G0gM-3md 3mgsbo gowsdfmwo; doemlogbgdol dnosbmdol ©s3Egs: M3G0gY®-
dmd 3mgsbo dgmmeo

DISTRIBUTED FIBER OPTIC SENSORS TO PROTECT AND MONITOR
PIPELINES INTEGRITY. G. Mgeladze

Pipelines are essential components of the energy supply chain and the monitoring of their integrity
has become a major task of the pipeline management and control.The presented article gives some
information about the best way to protect pipelines using fiber-optical tegnologies. We have described the
ability of distributed fiber-optic sensors to control and monitor pipelines integrity. The advantage is shown
and the effectiveness of sensing system based on Brillouin and Raman scattering. Are used for example to
protect pipeline leakage verify pipeline operational parameters, and prevent failure of pipelines.

Keyword: optical fiber distributed sensors; to protect pipelines integrity; control and monitor using fiber
optical system;

KOHTPOJIb 1 MOHUTOPUHIT LLENTIOCTHOCTU TPYBOMNPOBOAOB C NMOMOLLbIO
OMTUKO-BOJIOKOHHbIX TEXHOJIOIUN. Mrenaase T.

PaccmoTpeHa akTyanbHasi Ha cerogHsl Tema: 3alymTa LenocTHocTu n 6esonacHocTu TpybonpoBoaoBs
C TMOMOLLUBID BOJIOKOHHO-OMTUYECKUX TexHonornin. OnucaHbl npeuMmyllecTBa [JaHHOro MeToda, ero
HaOEeXHOCTb N 3KOHOMUYECKas BbIrOAHOCTb MO CPaBHEHUIO C ApYrMMn TexHonornamu. MNMpueseaeH M3BeCTHbIN
meTon MaHgenswtama-bpunoyuHa, paawwimMim  BO3MOXHOCTb  OAHOBPEMEHHO 3aMepsiTb  HECKOIbKO
dmamyecknx napameTpoB (YHKUMOHUPOBaHMA TpybonpoBoda. PaccMoTpeHa BO3MOXHOCTb BHEOpPEHMS
BOJIOKHHO-OMTUYECKMX TEXHOSOIMI B (hase cTpouTenbcTBa TpybonpoBoaa.
KnioyeBble cnoBa: 3alimnTa LenocTHOCTU pr6or|poso,u,a; OMNTUKO-BOJIOKOHHbIE TEXHOJIOTMW; KOHTPOIb N ynpaBlieHne

C NOMOLLIbKO ONTUKO-BOJTIOKOHHbLIX CUCTEM.
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YK 622.244 I'.X. Bapmanomumze, T.I'. bapaban3e,
N.K. T'oryanze, B.J. Xurapumsuin

«KOJI-TIOBUHI'OBAS» BYPOBASI YCTAHOBKA C HAMOTAH-
HbBIMU HA BAPABAH YIIPYT'UMHU TPYBAMHA

1. BBeaenue

B 3amamHbiX cTpaHax, B YaCTHOCTH B aMEPUKAHCKUX — KaHAJCKUX KOMIIaHUSX 3a-
MIPOEKTUPOBAHA U CO3/1aHa «KOJ-TIOOMHTrOBas» OypoBas yCTaHOBKAa ¢ HaMOTaHHBIMH Ha Oapaban
yIpyruMu TpydaMu, KoTopasi moTpedoBajia B MPOU3BOJICTEHHBIX YCIOBHUSIX IMPU MPOBOJKE CKBAKHH
pa3paboTKK HOBOW TEXHOJIOTHH OypeHHUSI.

[Ipu npoBOojKE CKBaXHMH C TMPUMEHEHHUEM «KOJI-TIOOMHTOBOW» YCTAaHOBKH OCHOBHOE
MPEUMYILECTBO YIPYroil TPyObl 1O CpaHEHUIO C OOBIKHOBEHHOW OYpHIILHON KOJIOHHOW COCTOWT B
TOM, YTO YIpyras TpyOa HENMpEephIBHO OIYCKAETCS B CTBOJIE CKBAXUHBI C OOJBIION CKOPOCTHIO

Jake B TOM CiTy4ae, KOT/ia B CKBaKHHE UMEET MECTO MPUTOK HedTH [1-2].
2. OcHOBHAf YacTh

[Tpu GypeHun KOJI-TFOOMHTOBBIMU YNPYIMMHU TpyOamu (puc. 1) B OONBIIMHCTBE CIyyaeB B
KauyecTBe OypoBOrO pacTBOpa  IpHMEHsAeTcs Cblpas He(Th (Iu3eldbHOE TOIUIHBO) [3], ee
CMEeLINBAIOT C a30TOM, IIOC/Ie Yero OypoBOI pacTBOp IPOMJET B CIIEI[MAIbHBIM HACOC, IZie a3oT
IIePeXONUT W3 JKUAKOTO COCTOSHUA B adpHUpOBaHHOe. B 3TO BpeMsA IUIOTHOCTH PacTBOpPa
3HAYUTEIBHO CHIDKAeTCA U ero o6seM B 8-10 pa3 moBsImaeTcs coriacHo 3akoHy boira-Mapuo-
tra-I'enycaka. B 6ypoBoii pacTBOp f06aBISIOT a30T, KOTOPHIi Ha OOJBIINX ITyOMHAX CHIDKAeT
TEIUIOBOH (akTOp. DTOT PaKTOp OTPHUIATETBHO AEHCTBYET Ha YIPYTYIO TPyOy KOJI-TIOOMHTOBOI
YCTaHOBKH. B CKBaXuHe, ITOC/Ie OYUCTKYU 3200 OT BEIOYPEHHBIX YaCTHUIl, PACTBOP IIOZHUMAETCS
4yepe3 3aTpyOHOe IIPOCTPAHCTBO B yCThe CKBAXXUHBI. BOCXOAAMIMI ITOTOK IPOXOAUT 3aKPHITYIO
CHCTeMy, B KOTOpPO¥ BKJIIOYEH CeIlapaTop, IZie NPOUCXONUT OTJejleHHe IlaMa U BOABI OT
IIPOMBIBOYHOTO PacTBOPa. 3/ieCh XKe B pe3yJIbTaTe Celapaliy PacTBOP OCBOOOKJAeTCs OT rasza U
a3oTa, IIOCJIe Yero IIPOMBIBOYHBIM pacTBOpP (CbIpasg HedTh WIN AU3eIbHOE TOILINBO) TedeT B
HPI/IeMHBIe YaHbI U OTTy,I[a B HACOCBHI. BTOT I KJI ]_];I/IPKYJIHU;I/II/I HOBTOpHeTCH HerepBIBHO n
3aKphITO. B 5TO BpeMs GypeHue BemeTcs B YCIOBUSX AENPECCUBHOTO JABIEHUA, YTO yIydIIaeT
IpUTOK HePTH U3 IPOAYKTUBHOTO IIJIACTA. [aKMM 0Opa3soM, TeXHOJIOTHf OypeHHI KOJI-
TIOOMHTOBOM YCTAaHOBKOH JaeT BO3MOXHOCTh IIOZ MAeHCTBHEM JelpeCcCHUBHOTO JaBIeHUS
YBEJII/I‘II/ITB KOBQ)CI)I/ILU/IGHT HeCI)TeOT,ZLa‘II/I HpO,Z[YKTI/IBHOI‘O IIJIaCTa MU HPI/I CHMXXEeHHWH IIJIOTHOCTH

OypOBOro pacTBOpa IOBBICUTH TEXHUYECKYIO CKOPOCTh OypeHHUH.
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6) Koua-tio6unroBas ycranopka M — 20

Puc. 1. Kon-Tio61MHroBan ycTaHOBKa C HAMOTaHHOI Ha 6apabaH ynpyroii Tpy6oii

Ha ceropusamuuii nens B I'py3un ¢ IIOMOIIBIO KOJI-TIOOMHTOBOM yCTAaHOBKM BeJETCS
OypeHre TOPU30HTATBHBIX ¥ HAKJIOHHBIX CTBOJIOB CKBaXXUH. Kak u3BeCcTHO, yIpyrue TpyOsI KO-
TIOOMHTA He BPAaIAIOTCs; AJIS TOTO YTOOBI PaspyLIMTh IIOPOLY HAZO BPALIATh JOJIOTO, AJISL STOTO
HCIIONB3YIOTCS 3a00fiHble ABuUTaTenu. YTOOGBI CO3ZATh [EIpecCcHio, HeoOXOZMMO B KadeCTBe
O6ypoBOro pacTBOpa IPUMEHATh He(PTh MIM JU3eIbHOE TOIUIMBO, A TaKXKe adpUPOBAHHBIN a30T.
Yro6B! B 3TUX YCIOBUAX AJIUTETbHOE BpeMs paboTanau 3a00iiHbIe JBUTATENTH, JJII HUX TOTOBSIT
CIleriaIbHbIe CTATOPHL.

[TpumeHeHVEM KOJI-TIOOMHTOBOI YCTAHOBKM IIOBBIIIAETCS IIPOXOZKA Ha AOJOTO. Jljs
OypeHUs MATKUX U CPeJHHUX IIOPOJ, KCIIONB3YIOTCS COBPEMEHHBIE THIBI JOJIOTa, KOTOPHIE
apTTI/IpOBaHBI HOJII/IKPI/ICTHJIJII/I‘-IGCKI/IMI/I aJIMAa3aMHu; OJId 6YPeHI/IH KPEHKI/IX HOPO,I[ HPI/IMeHHIOTCH
ZI0JIOTa, KOTOphle aPMUPOBAHBI TEPMOCTOMKHUMH aIMa3aMHu.

B 3apy06e>xHBIX CTpaHax, B YaCTHOCTH, B AMepuke, Kanaze, B apabckux crpanax, Poccun
U Ip. CTpaHax MIKXPOKO BHeApsieTCs OypeHre TOPU30HTATbHBIX M HAKJIOHHBIX CTBOJIOB CKBRXHH C

IIpUMeHeHeM KOJI-TIOOMHTOBBIX YCTAHOBOK (pHcC. 2).
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Puc. 2. BypeHue ropusoHTaNbHbIX U HAaK/IOHHbIX CTBO/IOB CKBA*KUH C NPUMEHEeHnem KON-TIOBGUHroBbIX YCTAaHOBOK

TuIsl KoJ-TIOOMHIOBBIX YCTaHOBOK M HX T€XHHYECKAA XdPaKTE€PHMCTHKA IIPHUBEAEHBI B

tabm.1.
Ta6auma 1
THIBI KOJ-TIOOMHTOBBIX YCTaHOBOK 1 X TEXHHUYECKaA XdpPaKTEPHUCTHKA
Ne TexHuuecKas THITBI KOJ-TFOOMHTOBBIX YCTAHOBOK
XapakTepUCTHKA M—-10 M-20 M —40 M-1001 | M—1002 | M—-1003 | M —2001 | M —2002 | M4001
M —10a
1 Iaccu MA3- M3KT- MA3- KAMAS3-
-631708 -652712 -631708 53228
2 Tonynpuuenusie MA3- MA3- MA3- MA3- M3KT-
-9379- -998640 -9379-15 -9379-15 -9379-
15 15
3 CenoBHHA TATOBOTO MA3-
Tuna -6425
4 Bennunna 70 70 70 70 70 70 70 70 70
MaKCHMaJIbHOTO
JaBIEHUS] Ha YCThE
ckBaxuHbI, MIla
5 Benuuuna Ttarosoit | 120 240 400 120 100 120 240 240 440
CHJIBI MH)KEKTOPa, KH
6 Juamerp  nworamra, | 19,05- 19,05- 44 45- 19,05-38,1 19,05-38,1 19,05- 19,05- 38,1-50,8 44 45-
MM 44,45 44,45 73,5 44 45 44 45 73,0
7 O6sem  Gapabana, | 9,900- 17,600- 6100- 7500-1800 6400-1600 | 9,900-1800 | 9700-3700 | 6400-3500 | 6800-
MM 1800 3100 2000 2200

s HamMaTsIBaHUS YIpyroi TpyOs! (IuraHra) Ha 6apaGaH NMPUMEHSIOTCS 000PYOBaHUI

YIOT — 1 u VIIT — 2, xoTopble BXOZAT B KOMIIJIEKT KOJI-TIOOMHTOBOI YCTAHOBKH. YIIpaBiIeHUe

o6opynmoBanuem YIIT —1 u YIIT — 2

OCYyIIeCTB/IAETCA IEPEeHOCHBIM IIyJbTOM YyIIPaBIeHHUA.

I'uppocucTema yCTaHOBKM HaMaThIBaeT YIPYTyIo TpyOy Ha 6apabaH ¢ IOCTOSHHOM CKOPOCTBIO.
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Puc. 3.YcraHoBKa ana HamatbiBaHUA ynpyroi Tpy6bl (wnanra) YIIT — 1

(
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¥
3200 | L 6110 _

Puc. 4.YcraHoBKa gna HamaTbiBaHUA ynpyroi Tpy6bl (wnanra) YIIT — 2

B xoMmmIekT Koi-TIOOMHTOBOM YyCTAaHOBKM BXOZHUT OJIOK IIpEBEHTOPOB, KOTOPBIH
IIpefiHA3HAYEH JIA TepMEeTH3AINN YCThs CKBOXUHBI IPU OTKPHITOM (OHTAHUPOBAHUU HEDTH U
rasa, a Takxe JJA IPeJOTBPAllleHUsA 3arpA3HEHMH OKpY’Kalolled Cpembl U C ILIeJIbI0 OXPAaHBI
6e301macHOCTH paboT.

B Tabmume 2 TmpuBeeHBI TUIBI IIPEBEHTOPHBIX OJIOKOB M WX TeXHHUYECKHe

XapaKTePUCTUKH, 2 HA PHUC. 5 TTOKa3aHBI CXeMBI THIIOB IIPEBEHTOPHBIX OJIOKOB.

Tabauia 2
Tunsr npeBeHTOPHEIX GIOKOB M MX TEXHMYECKAA XapaKTEPUCTHKA
Ne | TexHudeckas XapakTEepPUCTHKA Tunsl IPEBEHTOPHBIX OJIOKOB
BII65 X 35 BII65 X 70 BI1100 X 70
1 Pa3mep yCOBHO MPOXOJUMOI0 IIPOCTPAHCTBA B 65 65 100
JimameTpax, MM
2 MakcuManbHOE JaBJIGHUE HA YCThE€ CKBA)KHHEI, 35 70 70
MIlIa
3 JlaMeTp YIUIOTHUTENBHBIX TPYO, MM 19-38,1 19-44.45 50,8-73,0
4 Yupasisitoliiee rupaBinyeckoe napienne, Mlla
HomunansHOE 15 15 16
MakcumanbHOe 20 20 25
5 OOmas macca, Kr 400 800 2000
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1560 il

1870

AP )

Puc.5. IlpeBenTopHsblii 6710k BI1100 X 70

Yupyryio TpyOy TrOTOBAT TaKOHl TEXHOJOTHMH, YTO B ee COCTaB BXOAAT moutu 15
Pa3IWYHBIX BellecTB. [IpuroroBieHHas M3 TaKUX CMeceil yIpyras TpybOa HMeeT BBICOKYIO

BBIHOCJ/IMBOCTH IIPOTHUB BPEAHBIX BIUAHUN IIpy CPpAaBHUTEJIBHO  IIOBBINIE€HHBIX OABJI€HUUN N

TeMIlepaType.
MsroTtoBreHHas aMepHMKaHCKOH Kommanueii ympyras tpyba QT — 1000 R, RTUE —

TAPERED copepXuT B CBOEM COCTaBe CleAylouue BelecTsa (Tab. 3).
Ta6auma 3

CocTaB pa3IMYHBIX BEIIECTB B yIPYToii TpyGe

C Mn P S Si Cr Cu Ni %4 Nb N

0,15 1,65 0,025 10,005 0,50 0,50 0,25 0,20 0,010 | 0,005 0,020
MAX | MAX | MAX | MAX | MAX | MAX | MAX | MAX | MAX | MAX | MAX

- MunumansssIit npegen rekydectu Mmatepuana — 100 000 PSi (689 u/mm?).
- Munumansusrit npegen Ha paspsrs — 110 000 PSi (758 u/mm?).

- Ilpenen texydyectu Ha pactxerue — 800 000 PSi.
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Puc. 6. Bxo:knenue u3 BepTHKaJ’[BHOﬁ CKBa’KMHbI IMOCJI€ YCTAHOBJICEHUSI HEMEHTHHOIO MOCTA TOPU30HTAJIBHOI'0
CTBOJIa B l'lpOlIyKTl/IBH])lﬁ IJIACT ¢ IPUMEHECHUEM KO0JI-TIOOMHIOBOM YCTaHOBKH

Ha puc. 6 mokaszaHO, KaKk U3 BEPTUKAJIBHON CKBXUHBI IIOCJTIE€ YCTAaHOBJIEHHA MOCTA
BXOJMT TOPU3OHTAJIBHBIM CTBOJ B IPOAYKTUBHBIN IIIACT C IIPUMEHEHHEeM KOJI-TIOOMHIOBOM

YCTaHOBKH.
3. BeiBoabI

Bypenmne c mpuMmeHeHMeM HAMOTAaHHBIX Ha OapabaH ympyrux TpyO KOJI-TIOOMHTOBOM
YCTaHOBKM JaéT Ba3MOXXHOCTb, II0 CPaBHEHHMIO C OypeHHeM CKBOXUH OOBIKHOBEHHBIMHU
6ypI/I]IBHbIMI/I KOJIOHHAMHY, 3HAYUTEJIbHO CHU3UTH 3dTPAY€HHOE€ Hd4 CIIyCKO-IIOABEMHbBIE
olepanyi BpeMs U IIOBBICUTH IIPOJIOJDKUTENBHOCTh BpeMeHU YHCTOrO OypeHus B OasaHce
pabouero Bpemenu. IIpm sTOM yBenMuMBAIOTCA MeXHUYECKas CKOPOCTh OypeHHSA U IPHUTOK
HepTH M3 IPOAYKTUBHOrO IUTacta. lIpoBojgka CKBRXMH C IPUMEHEHUEM KOJI-TIOOMHIOBOM

YCTaHOBKH 3HAYHUTEJIPHO IIOBBINIAET TEXHUKO-O9KOHOMMNYIECKHE IIOKA3dTETIHN 6ypeHI/IH.
Jlureparypa

1. Abecapse H. bBypeHne HedTAHbIX M ra3oBbIX CKBaXKWUH. Tounmcn: NaHatneba, 1993. (Ha
rpys. as).

2. Toryapse WU. K. TexHonorna 6ypeHna HedTAHbIX U ra3oBbIX CKBaXKWH. Y. | u Il. Tounmcu:
TexHuyeckuit yHnsepcutet, 2004.

3. Toryap3e W. K., Xutapuwsuan B. 3., Capgksenaase T., Kamywaase M. Bbibop
NPOMbIBOYHOW XUAKOCTU NPU NpoBeaeHUN BypeHMa yCTaHOBKAaMM C HAMOTAHHbIMM Ha
6apabaH ynpyrumm Tpybamm (Kon-THOOMHIOBbIMU) U MPU PEMOHTHbIX paboTtax HedTb n
ras 'pysuun, Nel14, 2005.
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QMRVLBI KQOBITID L®IZdSRD  INRVIBOL  IMVSGITB063IH0 1LOSIGR()

QI6IRBIA(). 3. 306B5emmBadg, o. doGodadg, o. gmamodg, 3 bocmaGodgomo.
JO@Ao0bag®o  bodydmo  obspas®om  dydmgs  hggyumgd®og  bodymo  gmambom

dodg@moagdol dg@mmgobmob dgesmgdom Log@dbmdmop 8330090l hodggds-sdmmgdols m3gMs3z0goby

sbox e AOML s bOol Lygms o9homgol ©@mols boba@daogmdsl, sdsmengdl  dygdogols

d9dob0g9®  LobJomgl, opoegdl 3GmEyddogmo Kgbowsb bogmmdols dmegbsl ©s db0dgbganmgbog

DAl dyawgols Bgdbognm-g3mbmdogy® dohggbgdangdl.

boggobdm Lodyggodo: wmaby obggymo, weggeo domgdo, g Eydobygo sbswasmo.

“COIL-TUBING™ DRILLING RIG WOUND ON THE REEL OF ELASTIC

PIPES. G. varshalomidze, T. Barabadze, I. Goguadze, V. Khitarishvili.

Drilling applying coil-tubing drilling rig decreases time spent on downhole and uplift operations
compared with an ordinary drilling rig and increases length of time just for drilling, increases mechanical
drilling speed. Expands flow of oil from the productive strata and considerably increases technical-economic
indices of drilling.

Key words: wound on the reel, elastic pipes, coiltibing, drilling rig.

«KOJ-TIOBUHIOBASA» BYPOBAAA YCTAHOBKA HAMOTAHHbLIX HA BAPABAH

YNPYITNX TPYB. r.X. Bapwanomuase, T.I'. Bapa6aase, U.K. Floryaase, B.3. Xutapuwsunu.
BypeHune ¢ npumeHeHneM kon-TiobMHroBon 6ypoon yCTaHOBKM, MO CPaBHEHMIO COYpEeHUEeM CKBaXuH

O0BbIKHOBEHHON GYPOBOM KONMOHHOW 3HAYMTENbHO YMEHbLUaeT BpPeMs 3aTpadeHHOe Ha CryCKO-MOAbeMHble

onepaumu 1 NOBbILLAET MPOACIPKUTENBHOCTL BPEMEHU Ha 4ucToe BypeHve, yBenuunBaeT MexaHWYecKyto

CKOpoCTb OypeHusi. [NoBbiwaeT NpuUTOK HedTM C MPOAYKTMBHOINO nfacta M 3HauuTenbHO yBenuynsaet

TEXHWKO-3KOHOMMYecKMe nokasarenu 6ypeHus.

KnroueBble cnoBa: HamMoTaHHbIN Ha 6apabaH; ynpyrmue Tpybbl; kon-TiobnHrosas yctaHoBKa.
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V]K 622.244 T.I'. bapabanze, B.D. Xurapumsunu, H. [[xukua,
H.A. MauaBapuann, T.J[x. CapmkxBenanse

INPUMEHEHME JIETKUX TAMIIOHAYKHBIX PACTBOPOB C KEPAMMYEC-
KNUMHU I'A3OHAITIOJITHEHHBIMU MUKPOC®EPAMM VIS
HEMEHTUPOBAHUSA CKBAKUH

1. BBeaenue

Hcnonp30BaHre Ta30HAMONHEHHBIX MHKpochep (MOTMMEpHBIX, CTEKISHHBIX, KepaMuyec-
KUX) IS TIOJy4eHHsl JIETKUX TaMIIOHAXHBIX PAacTBOPOB HM3BecTHO AaBHO [1-3]. IMoimmepHbie u
CTCKJISTHHBIC Ta30HAMOJIHEHHBIC MHKPOC(HEPHI BBIICPKUBAIOT HEOOJBINHE JABICHUS (B TIpeaenax
3,4-7,0 MIla), mo3TOMy IIMPOKOrO MPUMEHEHHs HEe Hanum. Kepamudeckuwe ra3oHarOJTHCHHBIC
MHKpocdepsl MMEIOT IOoTHOCTH 3epHA oT 0,2 1o 0,8 r/cM®, BeIIepKHBAaIOT Oe3 paspylIeHHs
nasieHue B npenenax 17,6-20,5 MIla u MoryT ycnemHo IpuMEHATbCS B TAMIIOHaXHBIX pacTBOpax
MIPH LIEMEHTUPOBAHUU CKBAXKUH TIyOuHoi 10 1000 M.

2. OcHOBHAA YACTH

[IpuMeHeHrne KepaMHUYeCKUX Ta30HAIMOJIHEHHBIX MUKpoc(ep pemaeT MHOTHE NpoOIeMbl
neMeHtupoBanus cBaxkuH ¢ AHIIJ npum Hammumu nornomarommx miactoB. [Ipu mmoTHOCTH
TAMIIOHAXKHOTO pacTBopa oT 1400 10 1150 Kr/M® MOXKHO MOTYYHTh BEICOKOTIPOUHBIH Ge3ycaa0uHbIH
LIEMEHTHBIH KaMEHb C HHU3KOM NpOHUIaeMOCThI0. OOBSCHSETCS 3TO TEM, UYTO C MPUMEHEHHEM
ra30HANOJHEHHBIX MHUKpoc(ep B TaMIIOHAaXXHOM pacTBOPE CHM)KEHUE IUIOTHOCTH HJIET 3a CUeT
MaJIOM IMJIOTHOCTH CaMHUX MHKpocdep, a He B pe3yibTaTe MOBBIILEHHUS BOAONOTPEOHOCTH, KaK B
cllyyae pUMEHEHUs OOJIBIIMHCTBA 00JIeryaonuX 100aBoK. TO BUAHO U3 CIEIYIOIIEro ypaBHEHUs

IJIOTHOCTHU TaMIIOHAKHOT'O pacTBOpa € I[O68.BK8.MI/II

B+1
€y

Pp. = A—u
rie B — BomocMeceBOe OTHOIIEHWE TAMIIOHAKHOTO PacTBOPa; Pp, Py, Py, Pp. - TUIOTHOCTH
COOTBETCTBEHHO TAMIIOHAXHOTO PACTBOPA, IIEMEHTA, J0OABKH U BOJbI 3aTBOpeHUs; Ay U Ay - nons
[IEMEHTa 1 JOOaBKU B CyXOH cMecH:
Ay +A;=1. (2)

Kpome Toro, BojjocMecoBoe OTHOIIEHHE MOKHO BBIPA3UTh Yepe3 BOJAONOTPEOOCTh LIEMEHTA,
N00aBKH U UX JO0JH B CMECH:
rae B, - BOIOMOTPEOHOCTh TAMIIOHAYKHOTO LEMEHTA I MOJIy4€HUs TAMIIOHAKHOTO pacTBopa 0e3
obyervaronie 7o0aBkH, pacrekaeMocThio 18-20 cwm;

B/ - BOIONOTPEOHOCTD J0OABKH B JIETKOM TaMIIOHAKHOM PacTBOPE.
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W13 popmyanr (1) maxomum 3Havenue Ajy. s sToro B ¢popmynax (2) u (3) Ay, BeIpaxkaem
uepe3 A ¥ OJCTaBIIsAeM UX 3Ha4eHus B popmymy (1):
A, =1—-Ay (4)
B dopmyny (1) BHOCMM H TpoekTHpyeMytko (TpeOyemMyro) IUIOTHOCTh TaMITOHAXXHOTO

pactBopa.
BojonoTpe6HOCTh U MIIOTHOCTh HCIOJIB3YEMBIX MATEPHATIOB OMPEISISIFOTCS dKCIICPUMEH-

TaJIbHBIM IIyTEM.
Boruncnsem TpeOyemyro pomto  A00aBKM Ul MOJIYYEHHS 3aJaHHOW IUIOTHOCTH
TaMIIOHaKHOT'O PacTBOpA:

"B 1 By Bi_1 B @

Jlomo A;; HaXOAAT U3 BEIpaKEHUs (4).

M3BeCTHBIM CIIOCOOOM pacCUUTHIBAEM TPEOyeMbIii 00bEM TaMIIOHAKHOTO pacTBopa V, s
[EMEHTUPOBAHMS 3aJaHHOTO MHTEPBajia 00CaHOI KOJOHHBI.

OmnpenensieM BBIXOJI JIETKOTO TaAMIIOHA)KHOTO PacTBOpa U3 | TOHHBI CyXOH CMECH «IIeMEHT-
100aBKa» B M/T:

_B+1)
v, = /p, (6)
OmnpenensieM He0OX0IMMOE KOJTMYECTBO CYXOi CMECH B T:
|74
_"p .
QC - /Vl’ T, (7)
Pacxon memenTa, T:
Qu =4y Q. 1,05. @)
Jlo06aBkw, T:
Qy =4, Q" 1,05. )
OGbeM BOJBI, M:
. — 1,1

Hanpumep, A IeMEHTUPOBAHUS IKCIUTyaTallMOHHOW KOJIOHHBI TpeOyeTcs MPUroToBUTH 35
M® JIerKOro TaMIOHAXHOTO pacTBOpa IIOTHOCTBIO 1,35 T/M® ¢ 106aBKOH Ta30HANMOTHEHHBIX
KepaMH4eCcKnX MUKpocdep.
Hcxonubie qaHHbIE A7Is pacdyeTa MpUBEACHBI B Tabuie 1.
Tabmuna 1
XapakTepucTHKH NPUMEHSIEMbIX MATEPHAJIOB

Haumenosauue | py, T™3 | p, /M3 | pg, /M3 B, B,
IToxa3zarens 3,12 0,6 1,0 0,5 0,8
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[To dopmynam (3) — (10) mpoBOAAT pacdeT pacxoja TAMIIOHAXKHOTO PacTBOPA, PE3yJIbTaThI
KOTOPOT'O MPUBE/IEHBI B Tabnuie 2.

Tabnuua 2
Pacxoa MaTepHaJIoB Jisl IPUIOTOBJIeHHs 35 M° TAMIOHAKHOIr0 pacTBOpa

Hanmenosanue | A, A, B |V, M3 | Q. T Qu T |Qpu T |V M3
ITokazarenn 0,203 | 0,797 0,561 | 1,156 30,28 25,34 | 6,45 19,6

H3BecTHO, YTO MPOYHOCTH LIEMEHTHOTO KaMHS U3 OOJIETYEHHOTO TaMIIOHAKHOTO PacTBOpa
3HAYUTEIIFHO HUXKE, YeM M3 PACTBOpPA HOPMAJIbHOU TNIOTHOCTHU. [IOBBICHTH IPOYHOCTH IEMEHTHOTO
KaMHSI MOXHO 32 CUET CHIDKEHHUS BOJOMOTPEOHOCTH TaMITOHAXKHOTO PACTBOpa IMPHU COXPAHEHUU
TpeOyemoii koHcucTeHuu. JlobaBka B TaMIIOHAXKHBIHM pacTBop cynepminactudukaropa C — 3 go 1,5
Mac.% OT CyXo#l cMecH MO3BOJISIET CHU3UTH BogonoTpedHocts 10 30%. U3 ypaBuenus (1) BumgHo,
YTO MPU ITOM HECKOJIbKO YBETUYMBAETCA IUIOTHOCTh TAaMIIOHAXHOTO PAcTBOpPA, YTO MOXKHO
KOMIIEHCHUPOBATH MOBBIIIEHUEM J0JH KEPAMUYECKUX MUKpOCchEp B CyX0il cMecH.

[Ipy BBemeHWW B TaMIIOHKHBIM pPacTBOp CyHepIUiacTHPUKATOPA BOJOMOTPEOHOCTH
nemenTa Oyzer cocrasiats B = 0,35, a BomonorpebHOCTS 100aBKH B, = 0,6.

Jlns TonmydeHHsl TaMIIOHAXKHOTO pacTBOpa INIOTHOCTHIO 1,35 T/M® B o6beme 35 M° Obin
paccyuTaH pacxo/ MaTepuasoB, MPUBEICHHBINA B TaOmHIlE 3.

Ta0numa 3
Pacxon maTepuasion

HaumeHoBaHue A, A, B | Vi, M| Qe |QueT |QpT |V, M | QT

Ilokazarens 0,233 0,767 | 0,408 | 1,043 | 33,56 27,03 | 8,21 | 15,82 0,503

Q. — pacxon cynepriactudukaropa, 1,5 Mac.% oT cyxoii cmecH.

JlaGopaTopHasi mpoBepKa MoKa3ajia, YT0 TAMIIOHAKHBIA PaCTBOP ATOTO COCTAaBA MMEI TUIOT-
HocTh 1,35 T/M°, pacrekaemocth 19,5 cm, a nieMeHTHBIH KameHb u3 nopmiananementa [T — I
Yepe3 BOE CYTOK TBepeHHs npu Temmepatype 75°C umen npounocts mpu m3rubde 2,18 MIla.

3a pyOexxoM KepamMH4ecKhe MHUKpochephbl BBIMTYCKAIOT C 00pabOTaHHOW peareHTamMu
MOBEPXHOCTHIO, YTO CHIKAET MX BOAOMOTPEOHOCTh. TakWM pEeareHTOM MOKET OBITH OJIEMHOBas
kuciota u ap. Kepammnueckre MUKpocepbl OTEUeCTBEHHOTO MTPOM3BOICTBA MEpe]l CYIIKON TaKxke
Haj0 oOpabarbiBaTh TUAPOPOOH3ATOPaMU. DTO CHUBUT UX BOJOMOTPEOHOCTh U NpH J00aBKE B
TaMIIOHAKHBIA PacTBOP 00ECIIEYHT MOBHIIIEHHYIO TPOYHOCT IIEMEHTHOTO KaMHs [4-5].

3. BeiBoabI

TakuM oOpa3oM, C NPUMEHEHHEM KEepaMUYEeCKHMX MHUKpoc(ep MOXKHO MPOESKTUPOBATH
JIETKUE TaMIIOHAXKHBIE PACTBOPHI 3aJaHHON TIJIOTHOCTH ISl eMeHTupoBaHus ckBaxuH ¢ AHII/| B
yCIOBHSAX HEPTEHOCHBIX TUIOIaAeH [ 'py3umn.
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THE SLURRIES WITH CERAMIC MICROSPHERES FILLED WITH GAS. .

Barabadze, V. Khitarishvili, N. Jikia, N. Machavariani, T. Sarjveladze.
To prevent fluid loss and increase the quality of well casing under anomalous low formation
pressures the slurries are developed composition of which includes ceramic microspheres filled with gas.
Theoretical and practical estimations and calculations have been carried out of required materials,
expenditure for preparation of present amount of the slurry is given.
Key words: wellhole cementing, anomalous low pressures, microspheres filled with ceramic gas, light
slurries.

NMPUMEHEHUE JEFKMX TAMMNOHAXHbIX PACTBOPOB C KEPAMWUYECKUMU
FA3SOHAMNOJIHEHHBIMA MUKPOC®EPAMM ANA LEMEHTUPOBAHUA CKBAXWUH.

Bapa6apnse T. ., XutapuwBunu, B. 3., MayaBapuanu H. A., xxukua H., CapaxBenanse T. [x.

C uenblo UCKMIOYEHMS MOTTOLEHNST U YIyYLIEHUs KayecTBa LLeMEHTUPOBAHUS CKBaXKMH B YCMOBUSAX
AHII/I, pa3paboTaHbl TaMNOHaXHbIe PacTBOPbI, B COCTAB KOTOPLIX BXOASAT KepaMuUyeckmne razoHamnosIHeHHble
MuKpocdepbl.

MprBeOeHbl TEOPETUYECKMIA U NPAKTUYECKUA pacyeTbl pacxoda MarepuarioB Afisi NPUroTOBIEHUS
3afaHHoOro o6bemMa TaMMnoHaXXHOro pacTBopa.
KnioueBble cnoBa: LiEMEHTUPOBaAHNE CKBaXXWH; aHOMarlbHO HM3KOE MNIacTOBOe AaBrieHUe; KepamMuyeckune

ra3oHanosIHeHHbIE MUKPOCAEPbI; Ierkme TamrnoHaXHble pacTBOPbI.
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YIK 622.244 I''’X. Bapmanomuzze, B.D. Xurtapumsuny,
M. Hyprymus, T. Cynxanuursuim

BYPOBBIE CUCTEMEI BEPXHET'O ITPUBOJA «TOIT-IPAHBA»

1. Beegenue

Texuuyeckue cpezncTBa OypeHHS CKBXXUHBI IIOCIEZHETO IEPHOJA IIPUBENU K 3HAYU-
TeJIBHOMY IIporpeccy. AHanau3 Ipolecca OypeHHUs IIOKa3ajJ, YTO POTOPHBIM CIIOCOO OypeHUA
yCTapes M CTaJ SKOHOMuYeckn Hed(dekTruBHbIM. Celuac B OypeHHHU IpuMeHsAeTcsa Oojee
sddeKTUBHAA HOBAasA YCTAaHOBKA OYpOBOH CHCTEeMBI BEpPXHETO IIPUBOJA «TOI-ApaiiBa». [l
ZOKa3aTeIbCTBA IIPEMMYIeCTBA BepXHEro INPUBOZA IIO CPABHEHHUIO C POTOPHBIM CIIOCOOOM
Oypenus norpe6oBanock Ha npakTuke mouru 80 ser [1-2]. IlepByio Takyio ycranoBky DPM-
650-DC Brmmyctunu B 1984 romy. OHa mmerna IOCTOSHHBIN TOK M ObUIA IIpeflHa3HAY€HA MJIA
Mopckoro OypeHms c npumeHeHmeM Iuatdopm. C 1996 roma OypoBsle cuCTeMBI BepXHETO
IIPUBOJA CTATH OCHOBHBIM CIIOCOOOM [iJIs IPOBOJKH CKBOKUH Ha Mope. IIpakTryeckuii omsIT uX
IIpUMEHEeHUs ITI0Ka3aka 5PQPEeKTUBHOCTh U TaK MHOTO IIOJIOXKUTEJIBHBIX CBOMCTB «TOI-ZpaiiBa»,
YTO cefyac C NpUMeHeHHeM OypOBOHM CHCTeMBI BepXHEro IIPUBOJA TaKXe BeAyT OypeHue

3Ha‘IHTeHBHOﬁ YaCTHU CKBAKUH Ha CYI].[e.
2. OcHOBHAA 49aCTh

Ha cerogusamramit geus mupoko npuMeHsioTcs TDS u Tesco OypoBsle CCTeMBI BEpXHETO
IIpUBOJA «TOI-ApaiBa» (puc. 1, 2). IIpeumymiecTBo 3THUX CHCTeM NPOABIAETCA B CIeAYIOIIEM:
MOHTaXX U IeMOHTaXX OypOBOI CHCTEMBI BEpPXHETO IIPUBOJA «TOI-JpaiiBa» TpeOyeT OJHUX CYTOK;
3HAYUTEIHHO IIOBBIIIAETCS MEXaHUYeCKas CKOPOCTh OypeHus u npubnusutensHo Ha 40% pacter

o01Ias MpOXo/Ka B CYTKH; 3HAUUTEIPHO CHIDKAETCA Ce6eCTOMMOCTh OYPOBBIX PadOT.
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Puc. 1. Byposas cucrema TDS «ron-gpaiia», paGoTatomas B peXXHMe BEPXHETrO IPUBOZAA

BypoBas cucrema BepxHero mpuBoza Tuna TDS mMeeT IenbIii PAf ITOJIOXKHTEIBHBIX
CBOHCTB II0 CPaBHEHMIO C POTOPHBIM criocobom Oypenus [3]. Hampumep: BbI3bIBaeT CHIDKeHUE

BEPOATHOCTH BbIOpOca (iiomja M3 CKBOXXUHBI, YIIPOLIAeT CIYCK OOCAafHBIX TPyO B 30HE
OCJIOXKHEHHUH, IIOBBINIAeT KAYeCTBO BBIXO/Ia K€PHa.
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Puc. 2. BypoBasi cucrema, padoTaouiasi B pe:kiMe BepXHero nposoja ron-apaiisa tuna TESCO-HCI

BepxHwuii mpuBos 6ypOBOM CHCTEMSBI «TOI ApaiiBa» Tuma TDS mpezpcraBiseT MPUHIIUITH-
aJIBHO HOBBIHM THI OypoBOTO 00OPYZOBaHMA, KOTOpOe IIOTHOCTBIO OOecIedrBaeT BHIIIOTHEHHE
pAfa TEeXHOJOTMYeCKMX OIepaluil M JaeT BO3MOXXHOCTh KAa4eCTBEHHO IIPOBECTH IIPOLECC
OypeHus.

Bepxuuit mpusos tunma TDS mpezcraBigeT MOOHIBHYIO OypOBYIO CHCTEMY, IIOBBI-
MAIyo 3Q(eKTUBHOCTh NPOBeAeHUS OypOBBIX PabOT, CHIDKAIOU[YIO PUCK BO3HUKHOBEHUS
OCJIOKHEeHUH U aBapui.
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ViydmeHO ¥ aBTOMAaTH3HPOBAHO YIIpaBlIeHHE BEPXHUM IIPUBOJOM I CIIy>KaIlero
IIepCOHAJIA U 3alIMIIeHa X 6e30IIaCHOCTH IIPH IIPOABIEHUAX He(TH U rasa.

IToBsimeHve 3¢ deKTUBHOCTH OypeHUA IMIPOU3BOJUTCA 33 CUET YIPOIIEHUA CIeAyIONuX
TeXHOJIOTHYeCKHX OIlepalyii:

- IIpu crycko-nmogpeme u3 nrypda KBazpara ¥ BepTIIIOTa.

- IIpn mapamwuBaHusa OypuybHOII TPyOBI BO BpeMs OypeHWsS UM NPOBeJEeHUS OIepalluy
CITyCKO-TIOZbeMa.

- [Ipu HaKJIIOHHO-HAIpaBJIeHHOM OypeHHH HapalluBaHUe OypUIBHBIX TPYO IIPOBOAUTCS
TaK, 9YTO MX HU3 HAXOJUTCA Ha 3a00e, YTO CHIDKAET 3aTPaThl BpeMeHHU Ha IIepeOpHeHTHPOBaHUE
O6ypoBoro cHapaza. [Ipm kaxzoM HapalIMBaHUM 3HAYUTEJIBHO MHOTO BpeMEeHHU OCTAeTCsA [JII
OypeHUs, 4yeM A CITyCKO-TIOZBbeMHON OIlepaluy. 3HAYUTEIbHBIM IIPEMMYIIeCTBOM BEpPXHETO
mpuBoza OypoBoit cucreMmsl Tuma 1DS cumTaeTca TO, YTO BpaljeHHe OypUIBHBIX KOJIOHH U
IUPKYJIAOHUA IPOMBIBOYHBIX PAacCTBOPOB IIPOM3BOAATCA OeCIpephIBHO IIpH pa3pabOTKe CTBOJA
CBepXy IO HU3a U CHU3Y ZO Bepxa.

HemnpepsiBHOe BpaleHue OypHJIBHBIX KOJOHH /IaeT BO3MOXKHOCTh 3HAYHMTEIBHO YMEHb-
IIUTh CHJIBI TPeHHS IIPU IPOBEJEHHU CITyCKO-IIOABEMHBIX OIlepaliuii BO BpeMfA TOPHU30HTaJIb-
HOTO ¥ HAKJIOHHO HAIIPaBJIEHHOTO OypeHH.

ITo cpaBHeHMIO C BEpXHUM IIPUBOZIOM «TOI-ApaiiBa» Tuna TDS Goiee sddeKTUBEH BepX-
Huit npusog, 6yposoii cucrems! Tuma TESCO-HCL 3Oro ouens yHuBepcasbHas yCTaHOBKA, OHA
DOCTaTOYHO KOMIIAKTHAA JAaA A-OOpasHBIX M OalleHHBIX BBINIEK, IPUMeHSIETCA KaK OypoBoe
obopyZoBaHHe Ha CyIle, a TAK)XXe Ha MOpe.

s pabotsr Bepxuero mpuBoza tuma TESCO-HCI npumensiorcs gBurateny, a Takxe
IIPUBOABI IJIs TUAPABINYECKUX HACOCOB, KOTOpBIe 3PGEKTUBHBI NPpU OypPeHUU CKBOXUH. DTU
OypOBBIe CHCTEMBI BBIITYCKAIOT 110 Ipy3onogbeMHOCTH. CylnecTByIOT ycTaHOBKY, nMeromye 500
nan 600-TOHHYI0O HOMHWHAJIBHYIO TPYy30IOABeMHOCTb. Pabodme XapaKTepUCTHKH (KpPyTIIHiA
MOMeHT u ckopocts) BepxHero npusoga TESCO-HCl mMoxxHO U3MeHATH B COOTBETCTBUY C BUOM
HMCTOYHHUKA IIUTAHUA U YHCJIOM Ilepezad.

ITpenmymectBo GypoBoit cucremsr tuma TESCO-HCl B skcmiyarauuui cOCTOUT B
CJIe Iy IoLIeM.

Ilesryto cucreMy, BKJIIOYas BePXHUH IPUBOJ, CHJIOBOI yCTAHOBKHM U CHCTEMbI CHYDKEHUS
BpalAONMIer0o MOMEHTa, MOXHO MOHTHpOBaTh MeHbmle omHoro mua. Cucrema TESCO-HCI
MMeeT paclUIMpeHHble (YHKIMH: C IIOMOIIBIO THUAPABIMYECKOTO TPyOOBOTO MAaHMIIYJIATOpPA
BO3MOXXHO HAKJIOHATH IIOJBELIEHHBIN 3JIeBaTOP, IIepeIBUTaTh €r0 B CTOPOHY OCH CKBaXKHHBHI,
IIpOBeCTH HapamuBaHue TpyO. Bpamenue Tpy6oBoro manumnyaaropa Ha 360°C maeT BO3MOXKHO-
CTh JMCTAHIIMOHHO yIIPaBJIAThH 3J€BaTOPOM M 3aKHMHO-OCTAaHOBOYHBIM o6opynoBaHueM. Ocra-
HoBUTeb BepxHero npusoga Tuna TESCO-HCI moxer paboTars 3aMKaMu GypHIBHBIX TPYO.

Bepxuwuit mpuBom OypoBoit cucremsl «rtom-gpaiiBa» tuma TESCO-HClI wmoxer
IIepeIBUTAThCA K OCH CKBRXHHBI M OT OCH CKBaXuHbI. OH MMeeT IepeJBUTATENbHBIH LITOK U
aBTOMATHYeCKH 3aKPHIBAIOLIMIICA 3JI€BaTOP, KOTOPBIE JAIOT BO3MOXKHOCTb CHU3HTH TSXKEJBII
busnyecKuit TPy, YeM MOBHIIIAeTCA 6€30IaCHOCTh PaOOTEHL.
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ABTOMAaTHYeCKH 3aKpBIBAIOIIUICA 5JIeBaTOP, KOTOPBHIM YIPaBiIAeTCS OypHIIBIINKOM,
MOXKET IIOJTHOCTBIO IIPeIOTBPATUTh IPOU3BOACTBEHHBIE TPAaBMBI CIIYXKAllleTo IIepCOHaa. 1 PaBMBI
9acTO MMEIOT MeCTO, KOTZIa 3JIeBAaTOP 3aKpPhIBAETCSA PyYHBIM crioco6oM. Bepxuwuit mpusoz 6ypo-
BOM CHCTeMBI IIOBBINIAET 0€30MaCHOCTh PabOTHI IIPOM3BOACTBA IIPH BBIOpPOCE, CHIDKAET HM3HOC
IIPOTHUBOBBIOPOCHOTO OGOPYIOBAaHUA, TaK KaK JeHCTBYIOMUI B IIPEBEHTOPE PE3NHOBBIN DI€MEHT
Ha)XXMMaeT Ha TeJIO TPYOBI, a He Ha IIOBEPXHOCTh KBaJpara. JTa CHUCTeMA JaeT BO3MOXKHOCTH CIIY-
)KalleMy IIepCOHAly CHU3UTh YHUCJIO OIEPALlMii, BBIIOJIHAEMBIX PYyYHBIM CIIOCOOOM, TaK Kak
OOJBUIMHCTBO STUX OIEpAaLUil BefeTCA NUCTAHIIMOHHO W3 IIyJIbTa OYypHIIBIIVMKA U OypeHUe
IIPOBOZAT B MEeHee CJIOKHBIX YCIOBUAX. BepxHuil mpuBoz OypoBoi#l cucTeMbl OOeclieuynBaeT
CoeVHeHMe U pa3sBUHYMBaHUE OyPHIBHBIX TPyO 0e3 mpuMeHeHUs TPyOHOTO KII0Ya.

TexHOMIOTMYECKUM IPEMMYIIECTBOM BEPXHEIO INPHUBOJA CUUTAETCA TO, YTO BO3MOXKHO
OJJHOBPEMEHHO IIPOU3BECTU OypeHUe U KpellJleHHe CKBOKUH 00CafHBIMU TPyOaMu. DTOT METOZ,
paspaboran komnanueii «Tesco corporation if varco international inc». Takum 06pa3oM BO3MOX-
HO IPOOYPUTH CKBRXXUHBI C IIPUMEHEeHHEeM 00CaZHBIX TPYO BMeCTO Oy PUJIBHBIX.

Bepxuuii npuBoz OGypoBO# CHCTEMBI IIPeJCTaBIIET BHICOKO3()(GEKTUBHYIO YCTAaHOBKY,
MOIITHOCTH KOTOPO# paBHa MoOIIHOCTU Bpamatomeiica ocu 450-135 n.c. OH umeer camocrosTe-
JIBHOe dHepreTudecKoe obecliedyeHue, a TaKXKe CUCTEMY Ilepelady ¥ HAKOIUIEHUS PEeaKTUBHOTO
MoMeHTa. HIXHMIT 3aKMMaTesb UCHOJNHAET POJIb OIOPHO-MAlIMHHOrO Kiatoda. OH mpuMeHs-
eTcs I CBUHYMBAHHA U Pa3BUHYMBAHUA TPyO. DTa CHCTeMa IPUMEHAeTCS KaK BEPTIIIOT CJIOXK-
HOTO COCTaBa; HIDKHASA 4acTh OypOBOTO CaJbHUKA DTOTO BEPTJIIOTA ABIDKETCS C IIOMOIIBIO IBYX
anekTpoasurareneir (Momuocts 350 s.c.), M TOZBEMHHUK, Ha KOTOPOM aBTOMAaTHYeCKH
5JIeBAaTOP IOJBeIleH ¢ OypI/IBHON KOJMOHHOHM. KoMmiekT mombeMHMKAa BHCHUT Ha KpIOKe U C
IIOMOIIBIO TaJIEBOM CHCTEMBI CKOJIB3UT BBEPX U BHU3 Ha I[eHTPUPOBOYHOII OasKe.

OCHOBHBIMHU 4YaCTAMU 6ypOBOﬁ CHUCTEMBI BEPXHEIO IIPHBOJId CYHNTAIOTCA BEPTJIIOT-
BepXHUU OypOBOH IBUTaTesb, IOABEMHBIN arperaT, Ha KOTOPOM IIO/IBeIIeH aBTOMATHYeCKUH
5JIeBaTOP, U BeAylias IeHTPUPOBOYHAs Oanka M IIO Heil CKOJIB3UT BcA 3Ta cuctema. Ha puc. 3
IIOKa3aHa CxeMa BepXHero IIPUBOJA «TOI-IpaiiBa» (OypOBOI CUCTEMEI).
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N d n

v [XT'X’X?’]:

' . . .
L | AENTMIRNL IDA0IIN 32N I

Puc. 3. Cxema pacnosiokeHusi ycTpoiicra Ton-apaiisa (0ypoBoii cucrembl), padoTalomero B pe;xuMe BepxXHero

NpuBoOIA
3. 3axiIioueHue

ITo cpaBHeHHMIO C POTOPHBIM CIOCOOOM OypeHHsd BEepPXHUI IPHUBOJ, TUIA «TOI-ZpPaiiB»
CHCTEMBI MMeeT IIeJIbIi P, ITOJIOXKUTEIBHBIX CBOMCTB: CHIDKAETCA YMCJIO aBapHil M OCJIOXKHe-
HUU B Ipollece OypeHHs, yaydlleHa 0e30II1acHOCTh PaboT, aBTOMAaTU3UPOBAHO yIIpaBleHUe CHC-
teMoii. [Ipm mnpuMeHeHMM BepxHero IpHUBOJA IOBBIIEHHEe 3(PGEKTUBHOCTH OypeHUs
IDOCTUTAEeTCSA 3a CYeT YIPOUIEHWS TEeXHOJOTHYECKUX OIlepaluil. 3HAUHTEIBHO YBIMYUBAETCA
MeXxaHW4YecKas CKOpocTs OypeHus u npubnusutensHo Ha 40% pacrer o6ijas IpoXoaKa B CYyTKU.
CHmxaercs cebecTonMOCTh OYPOBBIX paboT.
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BIRS 33dmH30L ,,&M3 LOHS030“ LIS IAHRD LOLGAZIS). g, 306omm8ady, 3
boxmohodgzomo, 3. Bxn@HExdos, o. Laymbabodgoemo.

bgs 0dd@ogol Ladyde Lolgdsl GmEmOYmo dyahmgol bydbmsb dgo®gdom o3l dmgaro
00 P3005Ggbmds, Gmdgmoi dgdegydo Jpymdadgmdl: dgdcomgdgmos dgamgol ML sgo®ogdols
s Ao0MYagdgdol Hoibgo; kodgdmomgdol goygsbolsl Log@dbmomsm 0b®Mwgds dygdmgols 39dsbosy-
@0 Lobdodg @ osbamgdom 40%-0m do@yammdl Egesdyg@o LogOmm aogems; 3@™MIsBobgdygmmos
Lol@Bgdol do@mgs; LOgagmgogmos ©s 2585030539090 Bodggde-sdmmgdols m3g@sEogdo; dgdaody-
dage0s bygdmgomo bsdydomgools mgom@odgdyge gdo.
1)6,33656(’) boByYggdo: bys s3dMsgo, Hdggds-sdmmgdols M3gMs30gd0, daydmgol Lol gdgdo.

DRILING SYTEMS OF "TOP-DRIVE™ UPPER DRIVE . G. varshalomidze, V.

Khitarishvili, M. Tsurtsumia, T. Sulkhanishvili.

Drilling systems of upper drive have a number of advantages compared with rotory drilling method.
They are : number of wrecks and complications during drilling is reduced. Running the well-hole the drilling
mechanical rate considerably increases and approximately the 24 hours total run increases by 40%. The
system control is automized. Downhole and uplift operations are perfected and simplified. Drilling work cost
is reduced.
Key words: upper drive, drilling systems, dounhole-uplift operations.

BYPOBbLIE CUCTEMbl BEPXHEIFO NPUBOJOA «TOM-APAUBA». Bapwanomuaze I.X.,
Xutapuwsunu B.3., Lypuymusa M., CynxaHuwsunu T.

BypoBble cucTeMbl BepxXHEro npvBoga Mo CpPaBHEHWK CO CMOCOOOM POTOpPHOro GypeHust umerT
uenbin psg NPeuMyLLECTB, KOTOpPbIE COCTOAT B CNEAYyILEM: CHUXKEHO YMCIO aBapuil U OCMOXHEHWIA MpU
OypeHuun. lNpy NpoBOOKE CKBAXMH 3HAYUTESNBbHO MOBLILWAETCS MEXaHW4Yeckuasi CKOpoCcTb OypeHusa wu
npubnuantensHo Ha 40% pacteT cytovyHaa obuwass npoxogka. bnarogaps atomy npwuBoay
aBTOMaTM3MpOBaHa cUCTEMaA yMNpaBlieHMsl, YCOBEPLUEHCTBOBAHbI M YMPOLLEHbI Onepaumm crnycka-nogbema.
CHwmxeHa cebecTonmocTb OypoBbIX paboT.

KnioueBble crnoBa: BEpXHWIA NPUBOL; Oonepalmm cnycka-nogbema; 6ypoBbie CUCTEMBI.
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0565 0. Bgdbmgds [1]. ogo §edmeeagbl dskol Lobjséols s {6930l (339emgdsmdols asfd-

%0336‘3Q 606@0);:)3&)0)0 LobBgdsl ®edo
oP ow

P ow  (’ O

ooy P 3oésgmognéo  (bgz0l Lorowgs; p-Lsdgdmo  asdtgisbo  Blbséol  Lodzzdogg, W -
3%60333900d0  dnddsgzo  Loobols  Lodmsemer  LoBedrg;  €-bdols  as3é(3gmgdol  LoRdstyg  dz3603
(3900356 Lonbgdo, Gemdgmoz dmgoobgds 3336030 ggeegdols dgmby domdo; a-Rsddmdols ©g369-
39680, mdmol  boeoey ©sdmgoegdamoas LodmsbBols  30bgdsBogznd  3maxo30963 by ©s dogmals
dogs s dogmgsdg Gameaco bogdol ©osdydeby.

da35m0  bsddmo dogmolsmzgol, Gemdmols ©osdgdeos d, sgomo 343l Gmmemdsl 2a =
32V/d2 [4], bswsz V' Lodemsbgols 30693sB03n60 3m9230(3006809.

(1) 393mbsbymgdsl gfmegds 3938060k, Bgmgadsgols asbBmmads, Gseasbss 0go 33b3wg-
o g ddagme ©gbol 33dgmby 3e3Pgmadam $8e3sb9sdo.
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sbodbgemo  gsbBmmgdols asdmyggbgds MBG™m ©ssdzgdos 0d 30696380, GmeEglsi Lsddy
339436 Loobol @sdsmo Lowowols dmd@smdsbmsb, gomg Bdol as3@(3gmgdol LoBdsergs, Gmegls;
d9badmgdgmos Ibgrggemmdsdo sé dogomma  (bg30l (335mgdsemdals LoBde®r. Lsdn®dmo blbstols
o300l dmdesmdol LoBdstrg dogmBogs s6bFo se0l 100 /f. 5"-0l 3Jmbg Lsd e  dogngddo
Fq00396s  ssbemmgdoo 11 8/%’8, bdol 293639980l LoR sy Loobgdo Tgemanbl @ssbenmgdom
1500 3/§3, g.0. Loobol bsgsmol Lohstry gsgq6l 0,7%-1 bdol gogézgemgdol LobJstrglonsb.
asdm3bsbmo 1-gemo gsbBmmagdsms Lol@gds 9dwgao Laboo:
0P p/0Q
~3% =5 (3 + 2a0)
{ 80 S P ()
ToX  pctat’
boss @ = WS Loobols deogmemmdsos bstrixos; S-Gogs s 356 3360333900 g3sdmmdo, S +
(D —-9).
(2) 396Bmegdols gotisgdbols Fgogasm msdmslol astesdbgdomn 6gz0bs AP s batrgols
6sborgdolemzols AQ dogomgdo:

5P = —PEG( + 20)
{dx B SQp @

iy, Qv )
dx Q - pcz p )
bosz P gmademaliol as60834dbgemo (33em000;
(3) 36 mmgdals 33mblbon gmgdnmmdm
dZ
— AP — V?AP =0, 4
2 (4)
bos(y
1
V=Ew/P(P+2a). (5)

33m3bLbsor (4) asb@Bmemgds
AP = Ach(vx) + Bsh(vx), (6)
bosy A o B Goddmgdnmo d9edogo Lopowggdos, Gmdmgdo s3moblbgds as®3ggmmo Lsbsbog-
6o 306mdgdoo.
o (6) as6Bmemgdsl Rsglzszm (3) asbBmemadsms Loligdsdo dogomgdm bstrigol bsbs-
ol bowoegl AQ.

_ N4
AQ = ———|Ash + Bch . 7
0 =~ Gprgs [Ash(w) + Beh(o)] )
o) Ibge39mmdsdo dmzomgdm (5) asdmbsbrmadsl s Fgdmgomgde smbodzgbsls, dogzomagdom:
P =C/S+/P+2a/P , (8)

boss Pr gédgemo bsbol Bommao [obsmmdss, 8380 gogdnmemdn asb@mmgdsms Lol@gdsh.
A™Igmo3 33033990 dmedogo Lobyldoom asblsbmgmsgl 6g930Ls s bstryol ognbiool bobsd-

ols Loowgl.
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AP = Ach(vx) + Bsh(vx),
1 9
AQ = ——[Ash(vx) + Bch(vx)]. ©)
P;P

A ©s B 39pdogo Lowowggdol asbbsbmg@olsmgol Lsbebmztm 306mdgol gsmaqbo  3sdsér-

3039000 933035968 M0 1dgdol JoeMsgmogn®o bsboo (ob. bsb. 1).
39350B0mm 60 Lsbsbmzdm 306mds Fob 306y (X = 0) s Lsbatgsby (X = L).

0 BH 1.8 — LsdndOwo Bymddem;
AQ, K - 30336gbméo;
T = °O m — dsbogmeo;
: v | AO. Dp - batrgols asesdfmeo;
il , ] K BII — Lsdnémo dogmo;
‘ [ITN — 3oe&sgmoznco 0d3nmbols gswsd3do;
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AQ, apP A - Lsggbo;
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R, . 3,1” APp —(6930L 35690065 bsbatg3by;
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Lobobmgdm  306mdgdo  Jopesgmogn®o  babol  slsfgoldo (X=0) Fe®dmoagbomos
933035960 dgdols dobgrogoo:

AQ; = AQy — Al (10)
Lowsz AQ; Lsdpdmo  blbstol  bstigos wsbsFyolBo; AQx - lLsdnbmo  blbstol  bsdrxols
(335090808 3m33M7LmEA0m; AQy - Ladgdmo blbstols (335mgdsemds Lsdn®m B3ynddmadby.
30339630l 3mbLBOd0s, Gmdgmo a6 gmabormas  6930L  GBg3z980l  Bgbadzocgd-
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6sb. 2. Ladntmo Fddml 3md3g6Lagmmo

oy Igdmgzomgde Vo s Py 06033690l @8 dmz0d39mogdo  dmom-dstrom@ol  3sbmbls —
33960 03738988 0BmMmgHIqmse, (ol 3sdmi PV = Pio(Vy —Y).

Py,
BOOQ&E&O PlO =0 0/(V0 _ Y), (11)

boss Prg {69398 3sbogmeneol babby asbmdzol Fad@oemdo.
o (11) 303mbsbmymgdol serxggbs dbatigl  asgedcogmadm s asggmgo (Vo + Y)-bg
dogomgdom:
PyVo(Vy +Y) Py V¢ PyVoY
W= Tyr Ty T yzoyz yEove (12)
336  be@dsgnn@se  dmdndsgy  3m33gbLedm®do V-0l 360d3b6gcmmds  bsgemgdos  Vp-obs

3609369mmdsty o6 V2 —Y = V§, 258m3006s6rg sJgwsb

Y
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FACE PARAMETERS TELEMETRIC SYSTEM INVESTIGATION THROUGH
HYDRAULIC CHANNEL WHILE DRILLING. G. varhalomidze, I.Goguadze.

The article deals with the drilling process model according to which it is available to gain information
by means of telemetric system. The investigation concerns the drilling parameter volume identification
through hydraulic channels by means of amplitude phase frequency parameters. Their decypher enables to
control the drilling process from the surface.

The results of the investigation enable to determine the data for projecting measuring and controlling
devices.

Key words: telemetric system, drilling parameter, hydraulic channel, amplitude, frequence parameters,
decypler.

UCCNEOQOBAHUE TENEMETPUYECKUX CUCTEM CBA3U 3ABOUHbLIX BYPOBbIX
NMPOLIECCOB. Bapwanomupase I'., Foryagse W.

B pabote mpezacraBieHa Mojnenb OypoBOTO IpoIecca, ¢ MOMOIIBI0 KOTOPOTO M3 3200 BO3MOXKEH IPHEM
HH(POPMALIUH C TOMOIIBI0 HHPOPMAITUOHHON CHCTEMEI.

HccrenoBanne kacaeTcs THIPaBINICCKOro KaHANA CBSA3H, B KOTOPOM PACIIO3HAIOTCS MMapaMeTphl OypHIBHOTO
mpoliecca B BHAC aMIUTUTYIHO-(a309acTOTHBIX IOKa3aTesel, pacmpru(oBka KOTOPHIX HA IMOBEPXHOCTH JACT BO3MO-
YKHOCTP YIIPABJICHUS, T. €. YIPABJIATH OYPOBBIM IIPOIIECCOM.

Pesynbrathl nccnenoBaHMS TAOT BO3MOXKHOCTh B OyIyIIeM MPOCKTHPOBATh HEKOTOPHIC 30HBI U3MEPUTEIILHO-
HHPOPMAMOHHON CHCTEMBI.

KuoueBble ciioBa: TenemMeTpudeckue cucteMbl; [lapamerpu Oypenus; I'mapaBmudeckuii kaHai, AMIuuTyna, ¢aso,
YaCTOYHBIN; MMTApaMETPH.
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UDC622:24 I. goguadze, T. sarjveladze
NEW TECHNOLOGIES OF WELL DRILLING

1. Introduction

Number first problem for oil driller is the first opening of productive horizons during
drilling process especially on the Georgian deposits characterized with the low possibilities of cleft-
collector with low pressure and low density of brand-type oil.

During well constructing, while drilling deepening process, drilling must be realized
balanced in all its aspects between the hydro-statistical pressures during opening the productive
stratum by drilling, this balance abolishes involuntarily and the marginal differential hydraulic
forces, which are greater sizes then the utmost meanings of density of productive layer.

Especially in non isotropic layers which have different modules of firmness both elasticity
and volume expansion. Non isotropiy itself causes deformational strain, especially at the nearby
bottom hole and if this space is clefty, cavities arise with low passability arises in them more strain,
concentrating zones, large clefts and cavities, or the redeforming non isotrop of cleft-cavity-porous
passablility which is one of the first causes of shoredusing oil inflow.

What does the qualitative and accurate opening of the productive oil-consisting layer mean
while well constructing. For that special operative companies are created, which search and study
the process and methods beforehand and then take decisions about opening the layer. We discuss
the Ninotsminda Layer example.

2. The Body

At present in the existing and operating wells, methods for opening and exsloitation do not
answer the high demands for techniques and technologies. That’s why the optimal meaning of
factor of the layer low productivity is applied in clefty and low collectorsof low passability in
Ninotsminda fields, especially at the late stage of exploitation.

During the first opening process of the stratum, the firm, fine-grained phase of the mud fluid
and the parts of the drilled rock, clay hardening crystals, polymeres together with filtr penetrate into
the collector’s cracks and pores. The depth of penetration many times surpasses the depths of the
perforated channels and just this is the main factor of oil-embayment impairment. All this is the
incompatibility of the rheological parameters of the mud fluid with the physical-mechanical
consistence, opening the drilling stratum and the hydraulic program.

As we have already mentioned, at the bottom-hole zone the porous and passability
deformation nonisotropy arises, which is the main cause of reduction of oil-flow during the primary
opening.

The problem is that the quick-penetration into the stratum of the firmly balanced phase
together with the filter and deformation change of the collector during drilling-opening takes place
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simultaneously, which provokes the irrevocable process, as silting and corking of pores. This

process is especially sensitive in porous-carbonate collectors like middle eocene sediments in
Ninotsminda fields.

New Drilling Techniques and Technologies with Hydro-acoustic Bottom Devices

The specialists of faculty 88 of oil and gas technologies department, GTU created the
hydro-acoustic techniques and technologies for drilling and opening of productive stratum in 2008,
which is forwarded to “Sakpatenti” for addoption.

It consists of chisel and the hardened module, which at the same time is hydraulic generator
by construction. Application of this techniques fully introduces new attitude in drilling technologies
and gives a new way to decide the greatest problem.

The goal of creating the hydro acoustic devices is to be created and developed hydro
acoustical device for deep well-drilling of high effective construction, in the high complex
geological conditions, which will provide reatining the natural productivity of productive stratum
while first opening.
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Pic. 1. Bottom hydroacustik device

Bottom hole hydro acoustic device consists of two modules of bottom. The lower bottom
module consists of hydro acoustic injector knot situated at the chiesel top. There arise impulsive-
cavitation oscillations and upper module, in which the knot arises the torso movement. During
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passing the drilling liquid at high pressure through both modules, the effective opening of nearby
bottom hole productive stratum takes place. (pic.1)

The quantitive moment of cavitation and its originating quality x is valued by extreme
number of cavitation — x, which is determined by the formula:

Po - PK
B

Where Po is the magnitude of hydro acoustic pressure in the hydro acoustic field; Pk — the
meaning of the liquid saturation stream pressure; Pv — amplitude quantity of hydro acoustic
pressure.

The communal sight presented in the slit of nearby bottom-hole hydro acoustic device which
carries out the opening of productive stratum, as a result the productive stratum keeps primary
natural parameter (passability porosity and etc.).

An injective knot is shown too in the slit which inspires impulsive depression, which waves
inspire the cavitation, absorbs some drilled of fragments — with loud suction effect, and the upper
module knot carries out the torce rotation; reduction of hydroacoustic pressure on the bottom-hole
and along the productive stratum upwards.
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Pic. 2. Upper module of the bottom hydroacaustic devace
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There are prolonged form of grooves on the upper module of drilling bottom in pic.2. where
the washing liquid takes torce-hurricane movement.

To create the screw up moving stream, there are grooves installed between the under pipe
space-7, carried out with screw, where the torso-rotate stream is formed (pic. 3). To obtain the
amplitude-frequency characteristic of up-rising flow, the hurricane chamber-3 is of cylindrical,
conical, spherical or elliptical form.

To receive the pulsing stream flow and modulating hydro acoustic waves, pic.-1, and to
increase the effective impact on the strata saddle-12 and hurricane chamber-2 are fixed on the
spring with shoulders -13 in block-1. Saddle-12 is installed into the circled-side, spring-14 is
situated between shoulder-13 bit-end-6 ( pic.3,4).

To create the magnetic deep depression and decrease the differential pressure on the bottom-
hole the injective knot is done in a stream device from which ends with mud narrowed hole-8.
Chamber-15 has side window-17 to receive injected fluid.

The device works as follows: (pic.-1.) drilling mud is given through drilling pipes in drilling
groove-2 in block-1, then a part of the mud stream flows through tangent groove-4 to hurricane
chamber-3, and the second part flows through nozzle-8 through long grooves-7 to the interpipe
space.

In hurricane-chamber-3 the stream becomes intensive rotary-hurricane-torso spiral
movement. At the same time in hurricane chamber-3 and the central zone of down hole there is a
under pressure.

A a result , by periodic starting up of the mud from the bottom hole zone to the hurricane
chamber central chamber, hurricane-chamber-5 the hurricane acoustic pressure impulses start to
generate which is characterized by auto fluctuation, that is, the system movement principle.

The stream of drilling mud which runs through nozzle-8 and grooves-7 is directed towards
the inter pipe space, at same time, the nozzle-8 and the dried grooves-7 narrow at section-9, they act
as stream electric-torso movement. They reduce bottom-hole pressure below nozzle-8. As a result at
the nearby bottom hole the hydro acoustic and depressive movement take place, which cause
bottom-hole destroying and sucking up with upper part.

Working principles of the device, given in pic. 5.and pic. 8 do not differ from the working
principles given in pic. 1. It differs in the generatable waves modulation.

Amplitude-phase characteristic of the modulation of the hurricane chamber spring

Let’s differ the hydro acoustic wave modulation obtained by pic. 3,4.

While submitting the drilling mud by groove 2, impresses to chamber-3, pressure arises that
moves the chamber down, (pic. 3) it presses spring-14 and narrows it. At the same time circle crack-
18 arises between saddle-12 and circle shoulders-13and the part of the drilling mud runs through
this crack, it runs down the bottom hole. The drilling mud pressure on the hurricane chamber-3
falls, and by the influence of spring-14 vertical chamber -3 comes back to its initial position, closes
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circle crack-18 (pic. 3,4) drilling mud stream in the vertical chamber-3 increases. All this causes
amplitude-frequency parameter increases, which is generating at this time and this cycle repeats.
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Pic. 3. Pic. 4.

In pic.-s 3,4 and 5 an injector chamber is given, which is a jet apparatus with a diffuser.

The spring bottom vertical chamber-3 moves to the auto fluctuating working mode, here the
generation of the hydro acoustic wave modulation arises near the bottom hole. The wave
modulations depend upon spring-14 hardness, weight of vertical chamber -3 and the viscosity and

density of the drilling mud.
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The depressive influence of the hydro ultrasonic waves and the cavitation effect inspires the
imbibitions of drilled off fragments while deep well-drilling, which will be intercepted by the above
nozzle hurricane chamber with the torso movement. As a result the productive stratum keeps its
natural primary constate while stratum drilling.

3.Conclusion

It will inspire:

Sharp growth of effective drilling which is shown in the growth of trip velocity of drilling
from 30-80m/sec. about 90%.

- During well drilling a thin protecting pleura screen appears, which prevents the productive
and watery stratum from the cement penetration and drilling mud liquid, and provides the cleanness
of collectors.

- There are no place for the expected during drilling process possible absorptions of 20m/c/h
any more.

- Considerably reduces the probability of oil, gas and water leaking during drilling.

- There are no collapcrs in bottom hole during drilling in the unsteady formations.

- Aoolying above mentioned techniques and technologies the oil production increases 2-2.5
times.

- Hydro ultrasonic new techniques and technologies is in the Georgian patent and we plan to
register it in any country abroad.

- We think to pilot it nearest future in many fields of Georgia.

- Applying new hydraulic techniques in repairing wells has high indexes. In the nearest
months its application is planned in the well of “Tori Vely” Ltd.

Installation of hydro ultrasonic techniques and technologies during well drilling of
productive strata, must become obligatory both during new well drilling and repairing works, at
least the final stage.
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NEW TECHNOLOGIES OF WELL DRILLING. I. Goguadze, T. Sarjveladze

New technolog for opening the productive stratum by means hyrocustic deviceof the drilling rig
consisting of tow modules is given in the work. In the bottom module hydroacustic vibrations are setup and in
the upper module the fluid torso tangent process takes place. As a pesult of these motions there occur
sucking in process that favours the intensification of well break down. In this process the productive stratum
retains its natural physical-mechanical properties.

Key words:

HOBbIE TEXHOJION'MN BYPEHUA CKBAXWH. roryapse W. K., Capaxsenagse T. [x.

lMpenctaBneHa  HOBasi  TEeXHOMOMMA  BCKPbITMS  MPOOYKTMBHOMO  nfnacta € MOMOLbKO
rMapoaKkyCTUYECKOro yCTPOMCTBa HU3a OYpPOBOM KOMOHHbI, KOTOPOE COCTOMT M3 ABYX Moaynen. B HuwxHem
MoAyrne npouCXodsaT TMApOaKycTMYeckue KonebaHusi, a B BEPXHEM MOAYNe-TOPCUOHHBbIE BUXPEBLIE
OBWXEHUS NPOMbIBOYHOW XUAKOCTU. B pesynbTaTe aTuUX OBWXKEHWUA CO3[aeTcsa 30Ha paspexeHusi, 4YTto u
cnocobCcTBYeT MHTEHCMdMKaUUM npolecca pas3pyleHusa 3abos 3axmonbiBaHWEM, B MPOLLECCE KOTOPOro
NPOAYKTUBHBLIN NNacT COXPaHSAEeT CBOU eCTeCTBEHHble (PU3NKO-MeXaHUYeCcKne nokasartenu.
KniouyeBble cnoBa: aHW30TOMHOE; nNpu3abonHoe; rmgpocTaTuyeckoe; ABa MOAYNS; NNacToBOE AABMEHUE;

rmgpocTtaTnyeckoe gaBneHus.
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3. NATO SCIENCE PROGRAME. Cooperative Science @Technology Sob-Programme.
SECURITY OF NATURAL CAS SUPPLY THROUCH TRANSIT COUTRIES.
Thilisi, Georgia, 22-24 May, 2003.
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OIL PIPELINES WITH FASTPUMPING OUT AND DISCHARGE. T. Cereteli.

The oilpipeline changeable working regime is presented in a fast pumping out and discharge regime.
On the basis of the analysis it was determined that the meaning of pumping out g must be more than q.,
critikal by Aq value.
Key Words: pumping out, discharge, working regime, pressure balance.

HE®TENPOBO[ C YCKOPEHHOW NMPAKAYKWN U CNYLWEUEM. T. Ueperenn.

BpaboTe npeacTaBneHHO BrnepemeHOM pexkmme paboTy HedTenosoga. Ha ocHoBe aHanM3a yCTaHOBAEHHO
4YTO BE/INYMHA NEPEKAUKN G- AO/IKEH ObIT 60/IbLIE KPUTUYECKOI (i Ha BEUUMHY Ag.

KnioueBsble cnoBa: nepekayka; Cnyck; pexum paboTbl; 6anaHc Hanopa.
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YIIK 674.8 K.T. Ukyacenu, b.W. Bokonumsuimu

BJIMSTHUE PA3JIMYHBIX XAPAKTEPUCTHUK YACTHUIL] BUHO-
I'PAJTHOM JIO3bI HA ®PU3NKO-MEXAHUYECKUE CBONCTBA
IJINT

1. BBeaenue

IIpoBeneHHbIe 1a0OpaTOpHBbIE OMBITHI IOKA3ald, YTO Ha KauecTBO TI'OTOBOM MNpOIyKLIHU
OKa3bIBAIOT BIMSHUE Takhe (DaKTOpbl, KaK pa3Mepbl BOJIOKOH, UX INpeABApPUTEIbHAs BIAKHOCTH,
TeMmIepaTypa MpeccoOBaHMs, MAaKCHUMAJIbHOE JIaBJICHHUE IMPECCOBAHUS U INPABUIIBHOE COCTaBJIECHHE
rpaduka pexxuma MpeccoBaHusl.

C yBennueHHeM MCXOJIHOM BIaXXKHOCTH BOJIOKHA JI0 ONPEEIEHHON BEIMUMHBI YIyYIIat0TCs
(bU3NKO-MEeXaHWYECKHE TI0Ka3aTeIM TOTOBOM MpoayKun. OnTUMaibHas UCXOAHAS BIAKHOCTD IS
JPEBECHBIX BOJIOKOH IpuHATa 8-12%, HO Tak Kak BUHOIpaJHas Ji03a MO CBOEMY CTPYKTYpPHOMY
CTPOEHHIO OTJINYAETCS OT JIPEBECUHBI, TO MPEJICTABISIETCS 1€J1IECO00Pa3HbIM U3yUYEHUE PEKUMHOTO
(dakTopa.

2. OcCHOBHAHA 4aCThH

JUTMHHBIE ¥ TOHKHME BOJIOKHA IPU TPECCOBAHMM JIOJKHBI CO3/1aBaTh OJIaronojy4HbIe
YCJIOBHSI CBOMJIaUMBaHUS MEXAY COOOHM, HO Upe3MEpHOE YBEJIMYEHHUE JIMHBI BOJOKOH, OYEBH/IHO,
MPUBEJET K YXYIIICHUIO (PU3HKO-MEXaHUUECKUX MoKa3aTesael roToBbixX inT. [loaTomy ycraHosme-
HHUE ONTUMAJIBHBIX Pa3MepOB BOJOKOH MPEACTaBISIETCS BECbMa 11e71eCO00pa3HbIM.

B xoze sKciepuMEHTOB M3y4€HO BIIMSHHUE Ha MPOYHOCTh FOTOBBIX IUIUT TaKUX (aKTOPOB,
KaK JaBJeHME W TeMIlepaTypa mpeccoBaHus. IIpu BbIcOkoM aaienuu (mopsaka 40-60 kr/cm?) u
temmeparype (190-230°C) mpoucxoasT OCHOBHBIE (PH3UKO-MEXaHUYECKHUE CBOWCTBA TOTOBOM
MIPOYKIIMH.

B kauecTBe ChIpbsi IPU MPOBEJACHUN HKCIEPUMEHTOB HCIIOJIB30BANINUCH OOPE3KH BUHOTPA-
HOU 1103b1. [Tomyuenue miensl U3 ChIpbs OCYLIECTBIUIOCH Ha cuiococonoMopeske Mapku «PCC-
6.0».

[Tonyuyennas memna mepen aeguOpanmeit yBinaxkusuiach 10 37-45% B OyHKepe IHMCKOBOM
MenbHUIBI M/[-12 B TedyeHHne 2-X 4acoB, MOCJE YEro MPHU3BOJMIICS Pa3MOJl LIEMbl HA BOJOKHO Ha
TOM e TUCKOBOM MeHbHHUIE M/JI-13.

Ilocne mosydyeHus BOJOKHA MPOM3BOAMIIACH €r0 CYIIKAa B OJHOCTYIEHYATOM CYIIMJIBHOMN
ycraHoBke koHcTpykiuu BHUN /L (Bcecoro3Hblil H.-M. HHCTUTYT J€peBa) IPHU TEMIIEpAType areHTa
cymku 155-160°C. BnaxxHOCT BOJIOKHA TIOCie CymkH coctasisuia 10-20%.

[Tocne cymku BOJIOKHO MOCTyMNajio B OyHKep-a03aTop. PopMUpoBaHUE KOBPOB OCYIIECTBII-
SJTOCh B OHOKaMEpHOU Bakyymdbopmupyromei mamuHe koHcTpykunn BHUW]L ¢ mocnemyromeit
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MOJIIPECCOBKOM HUX B JIGHTOYHO-BaJIKOBOM Tpecce. CkopocTs (popmupoBanus O6buta 1.2-2.5 m/mMuH,
a CTereHp nojmnpeccoBku 2-3. Tonmmaa KoBpa nmocie popmupoBanus coctarisuia 50-90 Mm, mocie
nojnpeccoBku 14-45 mm. [Ipu 3TOM BepXHss OBEPXHOCTh KOBpa HACTHUJIANIACh U3 BOJIOKHA Oolee
rpy0oii ppakiuu, a HIOKHSA — U3 BOJIOKHA 0osiee MeNKoW (ppakiuu.

[IpeccoBanre MIUT MNPOU3BOJIUIIOCH B 2-3TaKHOM IMPOMBIIUICHHOM mnpecce Mapku «I1795-
by», npu GecnoaoHHOI 3arpy3ke KOBpOB B Ipecc. BiakHOCTh KOBpOB mepe npeccoBanueM 7.0-
9.0%, crenenp momoia BojokHa 10-14° n/c. IlpeccoBaHue MIUT MPOBOAMIIOCH MO CIEAYIOIIUM
OCHOBHBIM TapameTpaMm: Temmeparypa 1miuT mnpecca — 205-230°C, ynmenpHOE JaBlICHHE
npeccoBanus — 60 kr/cM? u BpeMs npeccoBanus — 4,0-5.0 MuH.

TosmuHa TOTOBBIX IIINT cocTasisna 4,4-7,7 MM.

Omnpenenenne (PU3NKO-MEXaHMUECKUX TIOKa3aTeNell TOTOBBIX IUIMT MPOU3BOIWIOCH B
cootBetcTBuM ¢ [OCT 4598-60.

B xo7€e sKcnepuMeHTOB (PUKCHPOBAINCH CIEAYIOIIHIE TapaMeTphl TpeccoBanus, %o:

1. Ctenenp pazMosia BOJIOKHA.

2. BnaxHOCTh KOBPOB.
3. JlaBiieHue napa Ha BXOJE B Ipecc.
4. Temneparypa napa Ha BBIXOJIE€ U3 IIpecca.
5. Pmp.1 KHC/CM?, (Pyﬂ_1 = Pmup_1/3).
6
7
8

T

P2 KHC/CM?, (Pyﬂ'2 = Pmnp_2/3).

r
. Beimeprxka mipu Py, 1.
. Beieprxka npu Py, .

[lo pe3ynpraTam HaOMIOJAEHHUM MOCTPOEHBI rpaMKU 3aBUCHMOCTH (DPU3HKO-MEXaHUYECKHX
nokaszaresiei OT pa3IMYHbIX PEXUMHBIX (akTopoB (cM. puc. 1, a, 0, B).
Kak BugHO M3 puc. 1, a, ¢ yBeIMUMBaHUEM CTENEHU pa3Mojia MPOYHOCTh IUIUT HAa CTaTHYECKUH
M3ru0 crepBa yBEIMYMBAETCS, @ TOTOM CHMXKAeTcsA. DTO SBIEHUE OOBSICHIETCS TEM, YTO MEJKHe
BOJIOKHA IIJIOXO CBOMJIAYMBAIOTCSA, KPOME 3TOTO OHM CaMU HENpPO4YHBl M TEM CaMbIM
00yCITaBIUBAIOT HHU3KYIO MpouHOCTh. C yBETMUYEHHEM pa3MEpOB BOJIOKHA IIOCIE OTPENEICHHBIX
BEJIMYMH YIIYUIIAlOTCS BBIICYKa3aHHbBIE BEJTMYNHBI, YTO OJArOMPHUATHO CKAa3bIBAETCS HA TIPOYHOCTH
rOTOBOM NpoAyKIuu. [lanpHeiniee e yBEIWYEHUE pa3sMEPOB IMPUBOAUT K TOMY, YTO MEXKIY
KPYITHBIMH YacTUIIAMH OCTAlOTCs OOJBIINAE MYCTOTHI, T.€. B OOMIEH CIOXHOCTH YMEHBIIAETCS
IUIOIIAb KOHTAKTa YacTHUI], YTO M IPUBOAUT K YMEHBIIEHUIO IPOYHOCTH.

Ha npounocTs 601b110€ BIUSHUE OKA3bIBAET TAKXKe Mpe/IBapUTENIbHAs BIAXKHOCTh BOJIOKHA.
ITo Bcelt BepOATHOCTH, NMPH BBICOKOM BJIAXKHOCTH M TEMIIEpaType NpH IPECCOBAaHUH B KOBpE
MPOUCXOIUT TUApPOTEpMHUYECKass 00pabOTKa COCTABISAIOIIMX YacTHIl — JOJDKHA YBEIUYMBATHCS
wracTiaHoCcTh. C  yBeNMYEHWEM JK€ IUIACTUYHOCTH JOJDKHA YBEIMYMBATBHCS TUIOTHOCTH U
CTIOCOOHOCTh BOJIOKOH KPEIKO CKJIEMBATHCS MEXAYy COOOH, a CJIeloBaTelIbHO, C IOBBIIICHUEM
BJIQKHOCTH JIOJDKHA YBEJIWYHBATHCS MPOYHOCTh. OTHAKO 3TOMY SIBICHUIO OTBEYAET TOJBKO JIeBas
nojioBuHa KpuBoi (10 Braxuoctn W =12%) (puc. 1, 6).
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HA cTATHYeCKUii U3rud: a) OT CTeNneHu pa3MoJia; 0) OT MCXOIHOI BJIAKHOCTH;
B) OT BpeMeHH BbIIEPKKHU
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Uto kacaeTcs mpaBOM 4acTU KPUBOM, TO OHA MPOTUBOIIOJIOXKHA JEBOU. /(€0 B TOM, 4TO C
YBEJIMUEHUEM HCXOJHOW BIIAXKHOCTU IPU BBICOKOW TeMIEpaType IPECCOBAaHUS YBEIMYMBAETCS
BBbIJIEJICHUE MapOB, KOTOPbIE JIMILIEHBl BO3MOXHOCTU BBINTH HapyxXy. Ilocne cHukeHus naBieHus,
0COOEHHO IpPH IMOJHOM pPa3MbIKAaHUM IUIMT, AABJICHHE BHYTPU BOJIOKHUCTBIX IUIUT, CO3JaBacMOe
BBIICJICHHBIMU IapAMM, BBI3BIBAET YaCTUYHOE pacciaoeHue nponykuuu. [loatoMy npu mcneltaHun
Takux 00pa31oB HabIroAaeTcs najgeHue npouHocty. [IpoyHocTs OyaeT Tem Huxke, 4yeM Oosiblile pac-
CJIaNBAETCS BOJIOKHUCTAS IUIMTA B INIOCKOCTH, NIEPIICHIUKYJIIPHOU K HAIIPABJICHUIO IIPECCOBAHHUS.

OnHuM U3 BXHEHIINX (PAKTOPOB peKMMa MPECCOBAHUS SBISIETCS BPEMs BBIIIEPIKKU KOBPOB
B IIpecce B NEPBOM (II0CIE MAKCUMAJIBHOTO JIaBJIEHUS1) U BO BTOPOM (IIOCJIE€ CHMKEHUS JaBJICHUS)
nepuoiax mpeccoBanus. B mepBoM mepuoie mpoucxoauT YyIUIOTHEHNE KOBPa U ero (uKcaius, a BO
BTOPOM TPOTEKAIOT OCHOBHBIE (PU3MUYECKHE W XMMHYECKHE MPeoOpa3oBaHMs, CIIOCOOCTBYIOIINE
IPWINIIAHUIO YaCTUL APYT K APYTY U MOIYYEHHIO IPOYHBIX IUINT.

Kak Buano u3 rpaduxa (puc. 1, 0), ¢ U3MEHEHHEM BPEMEHM BBIJCPKKU H3MEHSETCS
IPOYHOCTb, MPU BCEX IPOYMX PABHBIX YCIOBHUAX. MakcHUMaibHYIO HMPOYHOCTh HAONIOJAaeM MpU
BBIIEP’)KKE COOTBETCTBEHHO B IEpBOM Iepuone 15 u Bo BTOopoMm 95 cek. lanmpHeliiee xe
YBEJIMUYEHUE BBIAEPKKH YXYALIAET MEXaHUYECKHE CBOMCTBA T'OTOBBIX ILJIUT.

HaGnronenust Hajy BOJOTIOTIIONICHUEM U pa30yXaHWEM MPOBOJMIKCH CIEIYIOMUM 00pa3oM:
U3 TOTOBBIX IUIUT BBIPE3AJIUCh ONBITHBIE OO0pa3lbl JUIsI HUCHBITAHUS Ha IPOYHOCTh, IOCIE
paspylleHus] U3 HUX BbIpe3auch 00pa3ipl pazMepoM 50x50 MM M morpykaiuch B BOJY, I/i€
BbIJIEpKUBAUCH 24 yac. OOpa31ibl B3BEIINBAINCH JI0 U Mocie 24-4acoBOro BhIMAauMBaHUs B BOJIE U
BECOBBIM CIIOCOOOM OMpEAEsUIoch Bojomoriomenue. Yto kacaercs pazOyxaHus — JUIs €ro
orpezieNieHUs] U3Meps1ach TOJIIMHA 00pa31oB /10 U [T0CJie BBIMauyuBaHus 1o popmyse

X :ﬂ.loo
B

1

yCTaHaBIMBATACh BeNMUYMHA pa3OyxaHmsi ( X —BenuuuHa pazOyxanus B %, B, —Ttommuna no
BbIMauMBaHusi, B, —TonmuHa nmocse 24-4acoBOro BEBIMauMBaHHs B BOJIC).

OnbITEI IIOKa3ajJr, 4TO KaK BOJOIIOTJIOHUICHUE, TaK U pa36yxaH1/Ie 3aBHCAT B OCHOBHOM OT
MMPOYHOCTHU TOTOBBIX ILJIUT. Kak BHUJIHO U3 (pI/IC 2), yeM OoJblie IMPOYHOCTH, TCM JIYUIIC 35THU
IOKa3aTeln. JTO U OYCBUAHO, YTO MPOYHBIC IIJIMTHI OTIINYAIOTCA OOJIBIIMM OOBEMHBIM BECOM —
BBICOKOH IJIOTHOCTBIO, H Takoi Mareprajl XOopoHmio COMPOTHUBIIACTCA BIIMTBIBAHHUIKO BOIBI,
CJI€I0BAaTCIIbHO, MCHBIIIC U pa36yxaHI/Ie.
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IIpenen MPOYHOCTH HA CT. U3THO KI/CM?

Puc. 2. 3aBucuMocTh BOJONOIIOIIEHUS M Pa30yXaHUs IpeBeCHO-BOJTOKHHMCTBIX
IUIMT OT Npo4yHocTu: I — Bogonoriomenue, Il — pasdyxanue

3. 3akiouyeHnue

AHanu3 OmNBITOB MOKA3bIBAET, UYTO IMOJIyUYeHHbIE (PU3NKO-MEXaHUYECKHE CBOMCTBA MOTOBBIX
IUIAT ONMU3KU K TpeOyembIM. [lJis MOBBIIIEHUS 3THX CBOWCTB MPOM3BOJWIACH 3aKajKa IUIUT, HO
KEJIaTeNIbHBIN PE3YIbTAT 10 YBEIMYEHUIO IPOYHOCTH HE NMOIy4eH. UTO KacaeTcsi BOAONOTIOMEHHUS
1 pa30yXxaHus, OHM IOCIIE 3aKaJIKi yMeHbInatTcs Ha 40-45%.

[TonydyeHne Takux pe3ynbTaTOB OTYACTH MOXHO OOBSCHUTH TEM, YTO MPOU3BOJCTBEHHAS
muaus Bo BHUM/I, Ha K0TOpO# MPOBOJMINCH OMBITHI, ITOKA €lle He Oblja MOJHOCThIO HalaKeHa U
HE HMeIach BO3MOXHOCTb M3Y4EHMs IIMPOKOIO Kpyra BOIIPOCOB, CBSI3aHHBIX C PEKUMAMHU
IIPECCOBAHUS.

Takum 00pa3om, MPOBEAEHHBIE KCIIEPUMEHTHI MOKA3aJIHi, YTO 0OPE3KH BUHOTPATHON JIO3BI
BITOJIHE TPUTO/HBI JUIsl IPOU3BOJICTBA IUIMTHBIX MONTYy(paOpHKaTOB, a ChIpbeBas 0a3a MPaKTUYECKU
Heucyepnaema.
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bobybols 3mgno3096@gd0.
b33%6dm bogggado: 30B0l bslibemsgo, sdndsigdamo dg@dsbo, 3g@Jol-dmgimasbo goems.

VINE-DRAN FRACTION CHARACTERISTIK IMPACT ON PHYSICAL-
MECHANIC PROPERTIES OF SLAB. B. Bokolishvili, K. Chkuaseli.

The work shows, that crushed woods 6-4 faction and crushed vine-bran physical-mechanical
changing propertyies are the same depending on various factors, they differ from each other only by quantity
indexes. Static friction coefficients depend on the particle origin humidity and on the cleanness of the
material surface to which the friction coefficient determination is related, with definition friction coefficients.
Key word: vine chips, wood chips, wood-fiber slab, vine bran.

BIMUAHUE PA3NMUYHBLIX XAPAKTEPUCTUK YACTUL, BUHOTPAOHOU NO3bl HA
®U3NKO-MEXAHUYECKUE CBOUCTBA MINWUT. K.T. Ykyacenu, 5.U. Bokonmweunu.

B pabote nokasaHo, 4TO xapakTep M3MeHEeHUs (U3MKO-MEXaHUYECKMX CBOWCTB WM3MeNbYeHHON
ApeBecuHbl pakumn 6-4 N U3MenbyYeHHOW BUHOrpaZHOM No3bl B 3aBUCMMOCTWU OT PasfiMyHblX (akTopoB
NMOEHTNYEH 1 oTNnyaeTcsa Apyr OT Apyra TONbKO KONMYECTBEHHbIMW NoKasaTensMu.

KoahnumneHTbl cTaTUyeckoro TpeHUs 3aBUCAT OT HadaslibHOW BRIAXXHOCTU YacTul M OT cTeneH
YMCTOTbI MOBEPXHOCTN MaTepuana, OTHOCUTEIbHO KOTOPOro onpeaenstoTcs KOadMUUMEHTLI TPEHMUS.
KnioueBble cnoBa: oOpe3ks BWHOrpPagHOW no3bl; M3MeNbyeHHasi ApeBEecHHa; OpeBeCHO-BONOKHUCTas

nnura.
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953 622.8.61(075.771) M. Kitoscvili, K. Ramasashvili,
N.Mekvabishvili, S. Mandgaladze,

LABOUR HYGIENE IN MINING INDUSTRY

1. Preface

Contemporary mine is a difficult mechanized industry, which is characterized by many
specific features of labour sanitary conditions.

While working underground miners lack daylight. Underground meteorological conditions
sharply differ from the conditions of the mines on the surface. Drilling, tamping, loading,
transportation and other operations with are directly linked with formation of dust which consists of
silicium, manganese and other materials. Machines at work cause terrible noise and vibration.

2.The Body

Extraction of ore is linked with constant changing of work places and this creates the
danger of traumatism together with oter factors. Coal layer secrets carbon and methane which
accumulate in mine and pollutes air in it. Quarring of coal by explosion of ammonite air is
polluuted with carbon. Unlike quarry other ores: manganum, zink ore do not contain or secret
harmful gas besides a little quantity of carbon which may appear in the ore.

Hence we can infer that meteorological conditions of mines (such as unhealthy air
temperature, carbon, methane, nitrogen and so on) may affect the people working underground.
The steam of mercury, coal, silocium and others containing dust is very harmful for workers.

It is well-known fact that working ability of person mainly depends on his health,
enviromental
conditions, age and the length of service. During working hours the relaxing regime is very
important.

Labour hygiene is a science which studies physical, chemical electro-chemical and electro-
physical impact on people's health in the conditions of industry.

The main task of labour hygiene is: develop measurments which improve working
conditions and reduce professional disease.

Working is physical and spiritual requirement for a healthy person, but any kind of work
must be accompanied by resting, e.g. after hard underground work a person needs long, cosy
situation.

It is established that working ability during the working day is not the identical. When a man
gets involved in the rythm the productivity of labour increases and gradually reaches its maximum
limit. This maximum limit continues several hours, after it begins tiredness and productivity of
labour is reducing respectively.
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The tiredness which comes during the work maybe killed with short breaks from time to
time.

According to the existing investigations in order to preserve high productivity of labour it is
necessary: to involve in work gradually, geting rythm, gradual mental work, correct regime of work
and rest.

The main form of rest is sleeping during which a person restores full energy. Sleeplessness
causes headache, exhaustion of nervous cells of brain. And also may cause other specific illness.

On the working ability the following factors influence such as: meteorological conditions,
light, and arrangement of furniture, comfort and colour of walls.

The administration of the firm is obliged to equip every working place and create working
conditions corresponding to labour security rules. There exist inter branch for techniques and
factory rules sanitary. Labour security for rules are legislative. Violation is prohibited by law.
Miners working in exlremely dangerous and pollute conditions are given specific clothes by the
factory, products and many other things for individualuse situation. Working systematically in a
dangerous at high temperature miners must have correct regime of water supply. They are given
specific salty (0,5%) water by the administration. One of the main problems is feeding in the field
conditions and protecting labour hygiene at the same time. Working in the field was very difficult in
the past, because there wasn't any technical equipment. While performingin the field work vironing
temperature is also very important.

A great attention is paid to nutrition. As it's known during working process human being
spends energy which we can imagine approximately as follows: 1 kkc warmth is spent per 1 kg
each day. If a person weighs 75kg the energetic expenditure will be:75*1*24H800kc. Practically it
is much more than the calculated one and in the field it may reach from 4000 to 5500kc.It is
necessary to calculate water expenditure. It is admitted to suppose 35 mg water per 1kg weight i.e.:
75*35*=2625mg=2,6 liter and average 3-4 litters twenty four hours. It should be mentioned that
15-20 % is water content in nutrition. If in the field conditions we cannot manage haveing boiled
water which must be boiled more than 20 minutes according to the rule it is allowed to have
necessary water disinfected by chlorine or by 5-6 drops of hydroclorine acid or 5-6 drops of iodine
solution. During work in the field conditions there may occur infections as follows.

Encephalitis- it is mainly carried by mosquote and tick. Squirrels, hedgehogs, rats and some
birds are taken ill with it too. Extremely heavy is Taiga’s Encephalitis, which demages cover of
brain and is characterized by heavy results. To avoid this illness we must have specific clothes
which prevent tick to move on it. We must avoid drinking milk which is not boiled. While working
in Taiga it is necessary to search tick every 2 or 3 hours. Generally we must make vaccination,
(ointments-"Taiga'\ ""Ankara™)

Malaria-mosquito Anopheles is infectious. 15-20 million people had been infected by this illness
in ancient Russia. According to the statistic data in Georgia we don't come across this illness nowadays.

Leyshmaniozi — infects through dogs, foxes, jackals and fluffs. There is Leyshmaniozi of
internal organs that damages internal organs-liver, spleen and others. There exists skin
Leyshmaniozi which is comparatively less dangerous.
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Tularemia-is carried by rat, mouse, hare, flea and others, it is characterized by high
temperature 39-40 degrees for a long period (2-3 months).

Brucellosis-it mainly infects through water, milk, infected meat. It is characterized by high
temperature and paralysis of muscels.

Besides all these workers may be infected by poisonous insects and bites of reptiles, e.g. in
Central Asia people are often hurt by the snakes giurza, cobra and so on. The most effective remedy
is sucking out the bit place. We also meet poisonous scorpion, karakuti - the black spider, which
poison is 12-15 times more dangerous than the poison of snakes.

Usually mining- geodezic expedition must have a large reservation of emergency equipment
such as compass, match, weapons and food. We must take a guide in order not to lose way. It’s
prohibited to go alone in strange places at night, but if in any case we lose the way we must follow
the rules: at nights and at daytime make fires in the elevated places, remove plant leaves, leave
letters and move the skin from trees on the territory you are moving. Doing the same is prohibited
by the search group otherwise they may follow the whole way but never find each other. In such
conditions they use mobile phones and radio waves nowadays that play an important role.

Company's planning must satisfy manufacturing, transportation, economic, hygienic and
other necessary requirements. The industrial stadium must correspond the necessary sanitary
demands providing natural light and natural airing. Besides it must have plane surface and natural
slope to avoid surface and flowing water. The location of industrial area should provide compact
population of people working in the company considering sanitary norms. Industrial blocks, shops
and industrial constructions must be located opposite the direction of constant winds.

Departments secreting harmful toxins must be located backword the dwelling houses to
other shops. The departments which secret litter and polluted air must be located bee side towards
industrial sites and the dwelling area. Between the population and factory here must be clearing
sanitary - protection zone, which width for quarry is 300m, 500m, or 1000m, according to the
variaty of ore in this place. In sanitary-protection zones there may be housed fire brigade, bath,
laundry, auto garages, warehouses, administrative buildings, canteens, dispensary and so on. The
factory territory and sanitary protection zone must be comfortable and green. Plants protect the
dwelling from dust, harmful air and also from the wind and noise.

Sanitary -hygienic conditions both inside the working zone and in the as factory receptacles
must correspond standards. Sanitary-hygienic conditions mean air dustness, concentrated harmful
airs in it and its temperature and humidity. Technical equipments situated in the indoor receptacles
which secret warmth, steam, air must have special sucking out machines and afferwerd clearing
devices clearing the air before thrushingit out the air. If secreted air clearing is impossible for zome
reason its thushing out is carried out very high in the atmosphere. Before employed at work every
worker studies special course in lobour security and takes instruction courses for reduction
professional deseases. They also study sanitary hygiene, personal hygiene and also how to provide
an urgent aid in case to the of.

Every worker working on the dangerous quarry undergoes special X-ray examination by
rotgenograph on Silikoz every year. In other quarries sanitary sections are arranged for men and
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women separately once every two yers. In these sections there are: wardrobes, washing basins,
wardrobes for special clothes, room for private hygiene, mechanical washing, clothes and shoes
mending workshop, a room for boiled and fizzy water, drier for wet clothes, disinfection camera,
lavatories, box-room for working section tools and special machine.

In open working places whith no heating special heaters and shelters protecting from cold
and rain are arranged. They house there washing basin, different tools, tank for drinking water,
cupboard for keeping food and litter bin. This area is defined 0,1 m? for each person in a multiple
but its area must not be less than 8m2. Along the rock selective conveyor line, indoor warm
galleries for workers shelter are arranged. Quarry water supply could be arranged from central
source or from the water supply under the quarry administration. It is necessary to check potable
water chemical and bacteriological consistance every ten days in summer and once a month in
winter. Drinking water must be controlled by sanitary policy and there must be special visa of the
government sanitary department to use it. The springs flowing on the surface and also wells must be
protected from pollution. Special sanitary protecting zones are held for springs (potable water). For
drinking boiled and cold fizzy waters are used. The temperature of potable water must not be above
20 degrees C and lower than 8 degrees C.

Among the ecological and other problems set up lately in Georgia, especially troubling
increasing pollution of natural open reservoirs. (Ra 2%°, Rn??, and K “°) with radionuclides. Rn 22 -is
invisible, heavy gas(7,5 times heavier than air).This element is very dangerous for miners working
pits. It enters the organism together with the air minesaersoles in is concentration s very high, working
process increases dust in the air. Complete airing is impossible, due to this radioactive elements often
entersexceed the possible norm. That is why they easily enter the organism and cause professional
illness. We inverstigated waters taken from the mine polluted. It must be mentioned that in these
waters R?% and accordingly Rn 222 consisance exceeds the norm. That’s why on the basis of the
laboratorial data we can imagine the results of taking Ra 22 and Rn %2 from the water.
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We applied K-solution- reagent by means of which we could remove Ra226 precipitancy.

The diagram of laboratory mounting:

In mines the labour safety problems are not at the proper level. The consistence of
manganese and radioactive elements in the air often exceed the necessary norms, production
processes increase dust in the mines. We suppose necessary the following:

1) To arrange ventilators in mines with the strength to provide air clearing at necessary
level

2) During the drilling - explosion works it is necessary to introduce additional measures,
which sharply reduce the time of dust-concentration mines.

3. Conclusion

In mining industry to follow the labour hygiene security norms has decisive role in
eliminating or reducing professional illness. It favours to detect the desease at an early stage.
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The work deals with labour hygiene issues in mining industry which have a decisive role in
elimination of proffessional disease.
Key words: traumatism, meteorological conditions, work ability, labour hygiene, safety technics.
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dmdLabydgdols 00  23dMEPOMIdS  HMYMA (3 d9@eg0L  3@m3gLdo, SlLggy
9JL3e 5@ 530530 Igmgy sdg@@oagddo.

WL “@gmlgdgolol” LsFs®dmm  9@m0gimmdgdo  53909mos  Lsbgan g 69-
wade  3M06(303DY, ©53339m0lL FJMNbmgbgddy woYAEbMbom. msgol LsJdosbmdsTo
0949690l obogm Bgdbmmmpogdl s FgmeEgdl. 3L “pgmbg@golol” 3@Gom@0d B go0s-
ambogo  gsbgdols domo@ogs  ©5  Lobgam3giogmgden  gomegdnm gdgdols
FgLOgmgds. 3393omdn  PON0IANbgmLog@gmo 306mdgdol osmgsmolfobgdon s
IbsE goBm 05653FOMIMdobsmgols 6gdoldogd 30335605Lmsb.

L “@gmlg@golol” doMomsEo 333390960 >@056 - Ll bsgmmdols g@egbymo
3033560s  “Lodbogmmdo”, Lom3dg@sgom  gmd3sbogdo: 3L “oméol  ggemo”, D3L
“35650m”s WL “gO™bGgds o0lGINb xm@R0s”.

000 «I'eocepBuC» NPOU3BOAUT  MPOMBICIOBO-TeOPU3HYECKHE  HCCIeJ0BAHHUA
He(TSAHBIX M ra3oBbIX CKBa)KMH Ha TeppuTOopuu pecnyOuauku I'py3usi . Yupeaureaem OO0
«I'eocepBuc» aBasgercs I'py3smHckas HanuoHAIbHAasA HedTsiHass komnaHus a/o «I'py3HedTb».

I'eopusnyeckas cayxba co3gana B 1929 roany m umeer O00JbIIOKH ONBIT PadoThI,
CHEUATU3HPYIOLIUICS HA NMPEI0CTABJICHHH YCIYyr B cdepe reopu3nyeckoro cepBuca, Kak
OypsilIMXCSl CKBAYKUH,TAK U CKBAKUH, HAXOASIIUXCH B IKCILIyaTalllH.

00O «I'eocepBHC» CTPOUT CBOM NPOM3BOJACTBEHHbIC OTHOLICHHSI HA OCHOBEe Y4éTa IO-
JKeJAHHUI HAIIMX 3aKa34YUKOB, BHeJApsieT HOBbIe TE€XHOJIOTUM M MeTOAMKHU. PazymMHas neHo-
Basi MOJINTHKA U CO0/II0leHHe TOTOBOPHBIX 00513aTeIbCTB-IpHOpHUTeTHI Cay:xk0b61 OO0 «I'eo-
cepBuc». MbI padoTaeM Ha B3aHMOBBITOIHBIX YCJIOBUSX U OTKPBITHI AJI51 COTPYIHHYECTBA.

I'n. 3akazunkamun OO0  «I'eocepBuc» siBasiores : a/o «I'py3HedpTb» I'pysuHckoit
HANMOHAJBLHOH He(TSAHONH KOMIAHMHU M onepanuoHHble kKoMnanun — OO0 «Hopuc Bean»,
000 «Kanapro» n OO0 «®pontepa UcrepH JKopaKusD).

ama'lm'b‘z]ﬁ)abo‘ls ‘lso'bambabo
bsdgfrscr-ggmg0 80,1960 saemgagdo Fedgemoenyddo

© a20d09gm20 goergdo;
*  A5E0MJHOYM0 gnMEgdo;
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*  539LE0gYMo Igmnmgdo;

* 0y®IMIgd®0s;

*  J3d9@h@omgdols Bgdbogncdo dpamdsdgmdol gmbGdmmo;

* (39996@0L bs@olbol 3mbE@meo;

o Lddsy@o gmmmbol Bggboga@o dwamds@dgmdol gsblsdbmg@s;

* 239%80%03900 3393900 Lodowmlb ©539Toggd0l J3bGOM@ol dobbom;

* 36980l 233m@EEs Bgboli 3sdmB3gEom;

*  390@M090-39Jbmemaon®Hho 3mbGOmeno;

* lLOmms-sggndgdbomno Lsdygdsmgdo;

e Lgod00gds;

* 0639@3M9@5300L  LobEgds > ggmgobogn®o  ggmgzgdol  Ygogygdol
539 3>g90s;

o 5o 9@@omgdols bganlsFymgdol Ig@@mmmaong®o 9bOYbggmyemys.

Buas! yeayr:

HpOMblCJl080-280¢ll3lllleCKue UCC/1e006AHUA CKBAMNCUH.:
e DJleKTpUYeCKHEe MeTO/bl.
e PagnoakTHBHBIC METOABI.
e AKYCTHYeCKHE METO/bI.
e Tepmomerpus.
e KoOHTO0JIb TEXHHYECKOI0 COCTOSTHUS CKBAKHH.
e KoHTpoab KaYecTBa IEMEHTHPOBAHHUS.
e OmnpeaejieHne TEXHUYECKOT0 COCTOSIHUS 00CAHBIX KOJIOHH.
e T'eopusnueckue ucciae10BaHus NPU KOHTPOJIE 32 pa3padoTKOi MeCTOPOIKACHHUS.
e MHcnbiTaHue NJIACTOB IIACTOMCIIBITATEJIEM.
e I'e010ro-TeXHOTOrH4YeCKNH KOHTPOJIb OypeHHus.
e [IpocrpesoyHo-B3pBIBHbIE PA0OTHI.
e (CpaOupoBaHue.
e Cucrema MHTepnperanuu U 00padoTka pe3yJbTaTOB re0PpU3NUYECKUX HCCICAOBAHMN
CKBAKHH.
e MerpoJornueckoe odecrnevyeHne CKBaKHHHOM annmapaTypbl.

Jodaéromgdols agmmmaon®-Bodbmmmonho 3sdmigmass

3JI809650 33633908 gd0:
e Qmasdol spfgds;
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*  gmM0sbmdol, LodzgMogols ©s JoMdmbsgynmmbols gsblsbmgme;

gndobol(3968) G0 sbsgmabo.

Bafbercregondo 3s6sdydegdo:

bodgizbo Blbstol dergnememds Bgbogamls s gobagsembyg;
sfoms Laggbby;

bsdrgizbo blbserol wmby G19bgMzme6B0;

badrgsbo blbstols $93396s8)n6s;

bsdrgizbo blbseol bod336039;

Gogmeol 3Gmbzol Lobjséag;

76030 Lagocbb bsbdo;

Js6580L dem3z0L Lo Jserg;

aobol %8900 Msmegbmds.

I'e0s10r0-TEXHOJI0rHYECKOE UCCIEJOBAHUE CKBAKUH

T'eonozuueckue napamempbul:

Omnucanue nuiama.
Ompezenenue MOPUCTOCTH, TMIIOTHOCTH, KAPOOHATHOCTH.
JIroMUHECIIEHTHBIN aHalIus3.

Texnonozuueckue napamempbul:

O6bem mpomeiBouHoOM xkuakoctd (IDK) Ha BXone u Ha BeIXOJE.
Harpy3ska Ha nonoro.

VYposens IDK B eMkoOCTSIX.

Temnepatypa IDK.

[Mnorrocts I1TK.

CxopocTh BpalieHus poTopa.

JlaBneHnne HarHeTaTeIbHON JTUHHH.

Bpewms 6ypenus 1-ro meTpa mpoxoaKH.

CymmapHoe razocojiep:kaHue.

boremgs-sggmdgdomo bsdyndsmgdo
I 396gmesigonmo  Lsdndsmgdol BsBomgds Lbgswslbgs @odols

396539501
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063BMARBOY
a3dmygbgd0m;
Il s35600b  Lamogzgoesigom  Lsdgdsmgdols Rodotgds  Lemms-si3gmJgdomo
bsddscmagdols dgdzgmdom;
I ggodo 3s3960bs  ©s (3999680l bowols ©syqgbgds;
IV 596980l gsbemghs.

IIpocTpeno4HO-B3pbIBHBIEC PA0OTHI

I. IlpousBoacTBo neppopanuoHHbIX padoT nepdoparopamm pa3jiMuyHOro THIA.
I1. JIuxkBuaanus aBapuii MoCpPeACTBOM NPOCTPEJIOYHO-B3PbIBHBIX PaldoT.

II1. YcranoBka B3phIBIIAKepa M IEMEHTHOI'0 MOCTA.

IV. I'mapopa3psbiB nJ1acTOB.

o0 Omamgdols 3sdm(3os o s ©sdsgMgdnm mmsdo

® gboesb dmegbols 3s3m(3939;

* grorol smgds ggbowsb;

*  ggbol oEOmEabsdognMo mz0lgdgdals (ggbol  Fbgz0L, 3GmEYsonmmdol
309580309680, %33 JBonco  ©s  3mPgb30Mo  egdofols s EAgboMmgdals
Bmbol Igmfggsemdol gsblabma@s).

ab&gﬁgm@ob Jd‘foédgngﬁo 399mb0

* g6l 3opGmgsbraghs;
® gqbols dgogom sdnBs39ds;
* Lymodeoate @s30906dgds-

bsgfbdernmsidociom geremmbol g fbagmto drogmdstgmdals b emeno

* 3b0sbgdols saamols 3s6bsbma@.;
® 35036530 Bslosmol gsbbsbmgm.s;
® 3mmmbals s{fbgbs;

e Zob 3060l sbsysgdol ©sfbgbs;
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*  3mmmbol sMmggzol sgomols obmmazos;
®  M3d9b0dy Md0gddol 3s6dbmmmgdnmo gJbdmrmsBcsas.

HUcnpiTanue mjiacToB B 00CaJHBIX H HEOOCAAHBIX CKBaKHHAX

Hcnvimanus ckeasxcun:
e BpI30B npuTOKa U3 MIAacTa.
e  Ot0op niaacToBbIX (PIHOHI0B.
e OnpenesieHue rMAPOAMHAMUYECKHX CBOMCTB IJIACTOB: IJIACTOBOIO JAaBJIEHHN, KO3 (-
(puuMeHTa NPOAYKTHUBHOCTH, (PAKTHYECKOT0 W MNOTEHIUAJIbHOr0 1e0uTa, NPOHM-
AeMOCTH 30HbI PeHAaMkKAa.

Kanumanvuulii pemonm ckeaxycumn:
e T'mapopa3spsbiB IJIACTOB.
e Kucaornas oopadorTka.
o CejleKTUBHASA IleMEHTAIUS.

K‘onmpom; 34 mexXHuuecKum cocmosanuem 9Kcn/lyamauu0fmoz7 KOJIOHHbL:

e Onmnpeaesienne MecTa NOBPeKICHUS.

e OmnpeaesieHue XapaKkrepa NOBpPexKICHHS.

e OmnpeccoBKa KOJIOHHBI.

¢ OmnpeccoBka ycTbeBOro 000py10BaHusl.

e M3onsiuus MecTa HApyIIEHUs KOJIOHHBI.

e PazneabHas JKCIIIyaTanus HECKOJIbKUX 00bEKTOB.

bargfoem- agmzobognéo 33mg3qdal dsbegngdol 0bdg®3Ggdszos

®  JMomol monmmmaon®o ©sbs(93690s ©8 gmmgddmeol Bodol soagbs;

® JMomdo 3OmEddonmo obBgmzsmadol asdmymaess;

o Jsbgdol 3B Omxgobogndo  3sGedgBGgdals (cBmﬁ)ooG(Y)bo, 39w 9300mds,
00b036mds, 6330188933395, 9539JB M0 Lobdg ©s 8.8.) as6babma®e.

®  a9mmm30M0  FMomgdols  gomMgmsos s 3OmEddongmo  3meobmb@gdols
0;336(?)0(30(50800

o Jaddmomgddo  d79ds  abBgMzemadol  ©sagbs  Lsdsmgdols  ©addsggdols
2900306031960 3MbBOmemols dgmmegdols bsggndzgemby.
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LadgGom-agmaobognéo 330939805 dsbaemgdols 0bBg@3@gdez0s bmd0gmegds
Qoaﬂaogaboh Bol}@aaom—“ OG@QQ—ZOOZ”.

HNuTepnperanusi matepuaos reogusndeckux ucciaenoBanuii ckpaxun (I'MC)

e JluTonornyeckoe pacuJICHEHHE pa3pe3a U ONpee/ICHUE THITA KOJUICKTOPA.

e Brigenenue B pa3pese NPoyKTUBHBIX HHTEPBAJIOB.

e OmpenencHue NETPOPUIMUECKUX TAPAMETPOB  IUIACTA: IMOPUCTOCTH,IIPOHUIIAEMOCTH,
TJIMHACTOCTH, He()TEHACHIIIIEHHOCTH, () (EKTUBHOM MOIIHOCTH U T.1I.

e Koppensius reolornueckux pa3pe3oB, HACHTU(UKAIMS TPOIYKTHBHBIX
TOPU30HTOB.

e OmnpenencHue padOTAIONINX HHTEPBAJIOB re0OPU3NICCKUMHI METOIAMH KOHTPOJIS 32
pa3pabOTKON MECTOPOKICHUM.
WuTepripeTanusi MaTepralioB TeOPU3HISCKUX HCCICIOBAHUN CKBAXUH TIPONU3BOIUTCS
obpabaTtsiBaromeii cuctemoit “Gintel-2002”.

I. @ga0mbosay@o gmamyos

L. Lododmgganmlb Gg@odm@osby dogo bpgol s33s@m@ools hsmgmom bsgmmdols
> gaobol  3g@l3gdoymo s  3OMybmbymo  @Ogly@dLgdol  dggnoligds, xody®o
3mBgbzoyg®o  Agly@Lgdol  aodmmgans  LEOSE0yMB0Yo 30330 gdlgdols,
Lom®dggoobs ©s 3o@gam®ogdols dobgogom.

2. bogmmdls o 25bbg ggmempoyn®  —  badogdm  Ladygdomms  do@omswo
dodo@myan gdgdols goblobwg@s s@lgdyemo Lbod@gfggerm s Fobolfom dgxnsbgdygemo
domop gd0ls, 390L3gJBoyero S 30mabmbyemo gLy Lgdols booyydggen by,
390@ea0g®  —  Lodogdm  Lodygdomgdol  Lobgmdoms  aoblobmgds 3o g99ero
Logmb@@sJ@m danmggdols dobgogom.

3. Logmb@®oddm deomgzgdols Bodamgddo s@lgdbyamo ygmemaoy®o, g9m50bo -
@0 (Lgobdy®o), Lodgfom agmegobogydo s dyd@gomo dJmbszgdgdol dmdogds, domo

537353905, 06390390300 o LHbosdF Y@ Bm®do@do dmygebs, 390li3gd@ogero
RoO0Mdgool godmygmaols s do0m bogmmbdasbosbmdols dggsligdbols dobboo.

4. LoJodmggerml  dmgeo  Ggdodm@ools godyemagddo  bogmmdols s  gobols
o2MMmg98g60l dgdbs — dogdols 3GmgdBgdol dgoagbs, Lomsbopm agmenmpoy®do ©s

A9dbm@myoydo adsg059wo dobognols dgdydsggdom.
II. LAHESERAMBOS S EWOMMEMY0S

L. Jobgdol Leygao dgdobogy@do sbogrobo. 3o@dmbs@yammdbols goblsbmgds.
2. Jobgdol dobg@ogmaoy®o sbognobo. Jbydydo s 3dodg RMs3ogool dgl§oges.
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3. Jobgdols 390OMyM>R0 Y0 dgL§ogams, Jobgdols Go3dol 050 qbs,
EOMO@MA0YA0  dOoagdol, @ommemyoy®-3s5309byg®o s  boddasg®ggdols
©93900L dgoagbo.

4. bgos3o@gmo s  kooydwomgdol  d@oangdol  dgmoglgos  Lodgfom -
390%80bo3g00 Jmbs3gdgdol gomgsmolifobgdom.

5. Bgesd30®ygmo s ksdy@womgdol kMo gdols 3o gmb@menmaoydo dgl§sgas.

III. do@amygmemyos ©s agmdodos

1. Fyergdol Jodoydo sbogrobol Loggydgganbg domo 29bgBogy®do Godol oy gbs,
dod@moangdosb  dJomgdyeo  Fyamols  Lobyxgdols 3O gesizool  Logydggen by
d@oedo g9bol Fyemols  owgdoli god@ol wogolo®gde.

2. Jobgdol  m@asbygmo o sHomGasbygmo  dgoygbogmdols  gbFogems
390Jodoyg@o dgmmgdom;

3. b0 9dmowgdol Jodogdo dgoagboamdol dgLfogams (xauBy®o, gegdgbdy®o
©> o. d.);

4. do@dmogdols Bodgdol woagbs (LobagbgBogu®o, 93039693 039®0 ©s o. 9.);

5. o gdgol 30Mmmdbgdols Gg3mblE®YE0e;

6. ©sboengd Loggo@do bogmmdogwsodobgdol godmygmegs s domo  3mEgbiog®o
Jgboden gdamdgdols owygbe.

Qe goEgdols s do@ydmowgbols godm geg3gdo:

* — bogmmdbol LodzgMogol aoblobwgms;

e — bogomdol g@sj3oygmo  dgoagbommmdol  aoblobrmgds  s@Imlgg@dya
300 Mb9ddo;

e — b530mb0L LodsbBol goblsbmg®e;

e — bogmmdbddo oMo 3oMox30bgdols % @omgbmdboli goblasbmg®s;

e — bogomddo dgJobogyn®o dobs®gggools goblsbmgds;

e — bogmmddo (ymol dgd3ggermdols asbbabwg@s;

e — bogmmdol xa9RYO0 Sbogrobo (Igmoby®-bog@gbydo bF, s@O™Is@yero
67, d96bmeny@o gobgdo, L3oMG-396bm@y@0 Bobgdo, sligog@gbgdo);

e — bogomdol aobydo JOmdsGma@oxgools dgmmeom dgbfogans-

&

— bo@dogoy@o sengobgdo Cr-Cao-a4;

o~

— 0bm3Mgbmow o sanjobgdo Ci-Caiy
e — (3030 o> @bgmo gJbE@sJ300L  dgmmwon  Jobgddo  do@ydmowgdols
5mM©9bmdM0g0 25bLobwg@s;

- 30393m0gdol  xa9RYO0  Sbogobo mbgaedeggd@ogo  JOmIsGHma@o-
Q00 JgomEom;

183



UNHNNINGILE L33ICE0IHM-GITE03IH0 LEBNHNG0N TIAE=0 , idIIONZIM 6530130 LS 3dB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" AMe23, 2009
MEXOYHAPOLHbIN HAYYHO-TEXHUYECKUWN, UHOOPMALIMOHHbLIV XYPHAN , HE®Tb U FA3 MPY3UN"

N63MAPBNY

o — 496980030 ©S bogmmdol mobdbengdo gobgdols sboerobo-CO2, H2S, N2,
CHys, CoHg, bm®ds@gdo s 0bem -CsHs, CaHio, CsHiz, CeHua.
e — 960l Fyaol Logdom Jodoyg®o sbognobo.

IV. bo@glom ggmenmgos, bogmmdbobs o aobol dodopggdol womgans

L. 3omeygddoge Jobgdby LEOYIBHOYo Gz900L dgoagbs.
2. bogmmd o gobdgdi3ggeo 3m@0obmbRgdol g539]@ @0 Loddgrsgdggdol o gbs

o0 y@moegdols d@oan 9ddo.
3. Jobgdols 3mengd@m@geo mgolgdgdbols ooy gbs.
doMoa 900l wobsmgan gans 59300 gdgero 3s®sdg@dMgool goblsbmgds.

5. badgfom —  agmxzobogydo  dmbsizgdgbom  3OmEyBogmo  [ygogdols @
30@0bmb@gdols 3m@gansz00s.

V. bodowmgdols odydoggds

L. sOlgdygmo  dmbsi9dgdol  Logydgge by Lodopmgdol  odydaggool  Bgdbm-
weaog@o  bJgdgdols s 3OmygJHgdol  dgoagbs,  LogdLdmgs@siom
509 @oegdol M3Godogdo AomEgbmdol oEagbs o dglsdsdolo dowols
‘dgehggs, bogmmdols s aobol Im3mggdol 3GMmabmbo®gds.

VI. do@moobsdogydo 33e093900

l. dop®meobsdogyg®o 33aggs bbgowslbgs @gg0dbg 3mdydogg kody@moangddo.

2. doOmeobsdogydo 3gamggs ¢9bols §bgzol swagbols dgmmwom.

3. gg9boll gaygool Lobxgdol omgds Lsdy®moemgddo ¢gbols 30MMdgdbdo s
dodg@moeols 30 by.

4. bodoml  godamgdbdo  doameobsdogy®o  3gmggzgdol  dgogase  dowgdae
dobogngdby oY@ bmdom Lodoml 9690298039200 0530909995950l
aodmgegbs s @g70dgdol  oagbs, bogmmdols  sImbowgdo  3mgn03096@ 0L
Lboool goblobeg®s, 2gmemaoyg@o ©s sdmbomgdo dos@aggdols godmmgans.

VII. bogommdols s gobol dg30gos, dmdbogds, dgbobgs, gomsdydoggds, godgdmls
QoB3°

L 20M9dmbg bgdmddgogdols dgxasbgdol sbgo@odols o ao®gdmdo dogby bogmo-
9095950l 3053 J3930L @ododgdol 3Mmgddgdol gy gbs;

2. bwggdls o ™3gobggddo bogmmdol howg@ol Logroggowsiom @mboldogdgdols
do®mgo;

3. Lofo®Imgdol gzmermaoy@o damds®gmdols sbogrobo o dgasbgds;

4. &ooygdmoamgdols  Idgbgdbanmdbol  3OMygJHoMgdolomgols  ao@gdml  ws3gomo
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bofogols dgoagbs (Bgdbogn®do ws domemyoy®o Mg3eB0go300l 30mg]@gd0);
5. bogmmdobs o goboli dm3mggdol, dgg0gdol, dmdbowgdol, dgbsbgols @
B®obL3MAF0Mgd0l AL bobdo®(ysemdowgdols Bgdbmamaoy@o @obss®ygdols
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6. S8, BSRSRORO - - -
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10. GIRINO 2694,514 2304,639 2192,61
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13. 65b532930 96,97 99,32 97,66
14. 8Y5606930 - 151,66 231,87
15. 350 537 6,09 535
b 12255424 12188,046 14225,987
0S30IBSR0 35H0 S0, & 5146,57 3799,18 Us591
1. 6060I¥B06S 5146,57 3799,18 45591
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396%0bo - 395.50 mes®mo/Embaby;
©0H9wo - 347.00 ms®0/Embaby;
6ogmo - 398.25 mes®mo/Embaty;

3sBmo - 237.00 MEs®0/GHmbsby.
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anNeN3IdaN | 00394 | 3.28E-3 | 0.0011 6.2E-7 11 0.1 0,001
LI6BNAIGAN | 0,394 0.0328 0.011 6.2E-6 10 11111 0,01
32060 39.37 3.281 1.094 6.2E-3 1000 100 i
linch=2,540109;
118 =0,394inch.
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680 11111 | 0.0625 3.125E-5 28.35 0.02835 2.835 E-5
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353N 0.035 | 0.0022 1.1E-6 11111 0,001 1E-6
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3VGITMN 9702 5.615 1111 1.59E+8 | 1.59E+5 0.159
a3: 0.061 3.5315E-10 | 6.29 E-9 11111 0.001 1E-9
Ld? 61.02 3.5315E-7 | 6.29 E-9 1000 111 1E-6
X 61024 35.315 6.29 1E+9 1E+6 11111

192




UNHNNINGIGE LSIGE0IHM-GITE03IGH0 LEBMHING0N TIAH65=0 , idJIONBIM 6530130 LS 3dB0-

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" M23, 2009
MEXXOQYHAPOOHbIW HAYYHO-TEXHUYECKUIWA, UHOOPMALIMOHHBLIN XXYPHAN , HE®Tb U A3 NrPY3UN"
LITIAOIZI2AML N6IAI2IAN AILIALIBO
L033I3ANII
(B.L.-BIARMINON LNAIIANSD - shtcific gravity)
BI66N0/332M6N PPG BI660/BI6EM APJ 33/22.3/L3.B.L. 33/33
BI63N/3¥M6N PPG 1111111 7.4805 5.814 0.1198 119.83
BI650/ BI6SN 0.134 i 0.775 0.01602 16,081
APJ 0.172 1.29 1111111 0.0206 20,6
33/22.3/L3.B.b. 8.345 62.43 48.54 11111111 1000
43/ 8.345E-3 0.624 0.04854 1E-3 i
0N5I33R0 IMBITMIY
J66NY | IN6DY | 333MDY | BI2MEN | 3VAIN | NdAN | IR ¥
66N /111 | 00625 | 0.0315 0.0078 | 1.86E-4 | 00295 29.5 2.95E-5
369 16 /1 0.5 0.125 0.0625 0.473 | 4732 | A73E-4
RERVLR) 32 2 i 0.25 0.00595 | 0.946 946 | 9.46E-4
332M6N 128 8 4 /1 0.0238 3785 | 3.785 | 3.785E-3
3)AIN | 5376 16 168 42 i 159 158987 0.159
2N6AN 34 21 1,057 0.264 0.00629 | ///1/ 1000 0.0011
39 0.034 | 21E3 | 106 E-3 | 264E-4 | 6.29E-6 | 0.001 1111 1E-6
¥ 34000 | 2110 1057 2640 6.29 1000 1E+6 1
63301M3NLY B 33%0L IMNRIGY
(3322M6N, 33AIN, BI6GSHN)
/60 | 3X2/60 | BB/EO | IAL/E0 | BS/LO | dAE/RT | /L0 /e
/60 1111 0.264 0.035 6.29 E-3 212 9.057 1.7E-5 | 48E-4
3d/6M | 3785 1111 0.134 0.024 8.02 34.29 63E-5 | 1.5E-3
35/601 28.32 7.48 1 0.178 60 256.5 47E-4 | LI3E-2
3G/ 601 159 42 5.615 11111 337 1440 2,65 E-3 | 6.36 E-2
33°/L0) 0.472 0.125 0.017 297 E-3 | /1] 4,27 8E-6 | 192E-4
/e 0.1 0.03 00089 | 69E-4 | 0.234 11111 11E-4 | 264E-3
a/Lm 60000 | 158.52 0.118 377.4 127140 54320 1111 24
/e 2500 6.605 88.25 15725 | 52975 | 226425 0.042 1111/

193



UNHNNINGIGE LSIGE0IHM-GITE03IGH0 LEBNHING0N TIAE=0 , idIIO NI 6530130 LS 3dB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" Me23, 2009
MEXOYHAPOLHbIN HAYYHO-TEXHUYECKUN, UHOOPMALIMOHHbLIV XYPHAN , HE®Tb U FA3 MPY3UN"

LITAMRBITML INGIAI VAN AILIALISN
B993g@oG @S
(°C) (39e0l0 00 =(°F-32)*519;
(OF) @36 go§oo =(°Cy*915+32.
BOYO3IHO 8IRBN3I30

3@5508530gmo BaBogs . . . . L. L. G 6,6720-106-9° - 3~
Lobsormmols Lobotrg gogge@Bo . . . . . . ... ... c 2,9979245810°9 - {9
Bopboga@o dagBogs . . . ... ... o 1,2566370614-10°a6-9™
gead@@amo dgBogs . ... L. & 88541878210 ¢3-3”
3mobgols BagoBogs . . .. h 6,626176:10 % - 3
909J@Bmbols gd@omdols ols . . . . L m, 9,109534.107* 3
5,4858026 10 ...
3Gm@mbols gd@smdols Bobs . . . . ... L. m, 1,6726485107 3
1,007276470 8.5.g.

1,6749543-10% 3o

5806@(’05015 ﬂdﬁbmbob dLS . .. m,

1,0086 65012 Q.. 3
filea) ;]6(41(*)501) 3'3'660 (b?)lsmgvz]@)‘ﬂ(ﬁo 850'335 3;:30)25.5) .. .e 16021892107 3
Lol b@ma'z](‘{)o 3(410)3':]@0 1,66565 5(8 6) 107 35
03md®Bml qdogs . . L . L L N, 6,02245.10% 8(');1{)0 -
RGOl 8”3;2803‘5 .................... F 9648456 3 3(*);2)0 -
dogogdo gobgdo Bqebogs . . L L Lo R 8,3 144_”%@ . 8(*);210 . 3 -
doagn(386ol GqoBogs . . . L L K 1,380662-107% X d_l

0;93.5@'3(4)0 66%015 Eml{)ad;m‘z](ﬁo
3(*)@'3({)0) 3(*)(3@@(')66 Em({)&s;{wﬂ(‘) 30(4)(')?)36'60

(t=0°C, p=101325335). « « o o oo o v, 2,241.10% 3* Bergeno
boGdommgdo s@Bmbggdammo Foggs . . . . . . ... L. P, 101323
odgolmgomo  gstbol sBfsdpRs GGBsmn@o) . . . . . . Js 980665/ {9’
gegJ@Gmbols «d@sedols ghgdaod . . .. ... m. c” 0,51103843
3GmEmbols d@smdols ghg®aos . . . . . ... .. ... m,c? 9382796353
Bgo@®mbols «d@omdols gbgBRos . . . . . . ... . ... m,c* 93957383
Pyommdagools s@mBols Bols . . . ... "H 1,07825036.
Bgo@®mbols s@mBol Bols . . . .. ... *H 2,0141011798.5.,
3gmomgBols d@mBols Bobs . . . . ... ‘H 4,00260326D.5.9.
deacols Bdo@ol Googlbo . . oL ... a, 5,291770610 9

194



UNHNNINGIGE LSIGE0IHM-GITE03IGH0 LEBMHING0N TIAH65=0 , idJIONBIM 6530130 LS 3dB0-

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS"

Ne23, 2009

/ HE®Tb U F'A3 rPY3uUNn"

MEXOYHAPOOHbBIN HAYYHO-TEXHUYECKUWN, UHOOPMALIMOHHbBIU XXYPHAT ,,

LITIANBITIL N6IAIVAN AILIALISN

Rl 0uQCe "
£ 701 X£610°1=0 | & 0TIRQerydeLe d o cQuaeRCANCp
. EQgeusgon
pAer 1'o=d pA<r vged-oatelyep d ogele 0plPogequds
€/9 0l = ea/udp | wo/ukp Lq,uQlpuidgen cguds cQuaslgofeds
£/9 6£6S'FI = UNAl 1 e Lq, Qg vgw@log ynal Pq, @9l <imep-Qglits vasfyogedily,
q,@qlt
gree . (g unja) s epp b
L01X297T = (@ pap 1 | O ¢ Caglodt BEQepdetl odop-R9be | ogeuzene qutte)
°¢ 88410 = 29001/41 q nfo%mm Wn?mw% wenm.@mpw .
o¢ 10 = AP . 2/uAp qu&leuRgeq Cpaiell cgo cewusl.ecpe
°C 9L'689 = M | * vaelqse ] Cogfuod WEQowdeLl «dmep-QqkB |  oylPugefly ‘<0lgd
/et €687 =199/qi | Cq,wQ0g _Mmap_ Mﬁa_wn.m chMMo..
@0 cozg'eli =T8Il | /R0 18| qgwase? vQg
£/ 81001 = YAl | YRR ogey@uwasel 8/l 0,008 wlelP oQel CLopePgon
9.0l =ukp | <quas
9 Z8vb'y =3JAI | 9 ugw@Cog qi ca3ep-0Qgl.t equl ‘eidep
CF ogsr'0=qi | er opeolwasol ql QgL o<
€ OIXPS8L'E =[¥3 | 8 CWW%
8 0651°0=199 , 199 vasbyeg
@ LOIXLIEET =Y | e 09Qle ouliell ! 0QRB uylQlP cQutHug
DIX9ISH9 =Mt | 0@l ul 0golld oI Qey bl
MM 701 XEO6T'6 = 21 | £ 033 Qipdicl® u 0QLE v Peraiels souowed
B 0IXYST = fiw | i _,.wcm
T= ul UphLUG!
B /01 X¥S'C ...m " e o Qe : pe
B 8¥0E'0 = toyon
e ugeeeqle egfip uguse colaslqeq<as ogbp vgoie cebasbiqeqeas el atbgeqods
cwaslluyl vaslilwwl 1D oglBLlwpl vlfoype foasuaion

0p,eCaBllwul Yo wa&cmw&ﬁnSﬁn 0BRLoulEe <gebledel oeLRgLoHVBLWE <cwldodion

195



