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Abstract: 
Losses of drilling mud and other fluids is the one of the major types of drilling troubles. Annual time losses for 
their elimination by oil and gas companies are huge. The factors, influencing the mud losses and regulating the 
direction of the further works, can be divided into two groups: geological and technological. Conducted studies 
on the use of an insulating composition based on chromium acetate made it possible to identify: the use of the 
insulation composition on the chrome acetate base allows considerable reduction of time required to eliminate 
disastrous circulation loss without installation of cement plugs; avoiding BHA replacement; avoiding drilling-in 
after bullheading and overlapping of lost-circulation layer; low cost, possibility of fast preparation, as it does not 
entail the delivery of additional chemicals, which also contributes to reduction of time required to eliminate dis-
astrous circulation loss; the use with every type of drilling mud. Basing on the positive experience of the use of 
this composition in the neighboring regions and considering its economic side, the technique can be used in re-
gions of the Udmurt Republic. 
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INTRODUCTION 
Losses of drilling mud and other fluids is the one of the 
major types of drilling troubles. Annual time losses for 
their elimination by oil and gas companies are huge. How-
ever, the losses turn out to be considerably higher, if one 
takes into account that cement slurry losses result into 
lower cement height than the designed one and, conse-
quently, workover works are required. During flow stimu-
lation after workover as well as primary flow simulation 
the permeability of productive strata decreases, other 
drawbacks may occur. Therefore, an improvement of 
methods and means to eliminate the losses of drilling mud 
and other fluids is a way to reduce the cycle of well con-
struction. 
The losses of drilling mud in wells are determined by per-
meability, porosity, reservoir pressure, reservoir strength, 
volume of pumped drilling fluid and its quality.  
When the pressure in a wellbore exceeds the pressure of 
the bed, penetrated during drilling, the mud will enter the 

pores, channels and rock fractures, overcoming local hy-
draulic resistance. A decrease in the pressure in a well-
bore relatively to the reservoir pressure results in the pen-
etration of the mud from the bed to the well, i.e. water, 
oil and gas showings. Thus, one and the same stratum can 
be lost-circulation layer or inflow one. 
Occurrence of fluid losses also depends on drilling method 
and drilling technique. Mechanical action (smashes, vibra-
tions) of the drilling tool on the borehole walls or high ex-
cessive pressure can cause drilling mud absorption by the 
previously isolated horizons, or the horizons, which were 
not found during penetration.  
Depending on the thickness and the strength of dense 
area of a rock or cement stone, the value and cyclicity of 
the loads applied, the destruction can happen in different 
moments: during drilling tool run-in-hole/put-out-of-hole 
(RIP/POOH), restoration of circulation, drilling process, 
lowering or cementing of the production casing.  
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Other technical and technological causes, contributing to 
formation of drilling mud losses, include all the factors, 
which result into the growth of the pressure in the annu-
lus space in the process of well flushing. The phenomenon 
of mud loss is connected with penetrating the permeable 
or (and) weak strata during well drilling and involves the 
movement of drilling mud or cement slurry from the well 
inside the stratum under an action of excessive hydro-
static (or hydrodynamic) pressure (in comparison with 
reservoir pressure), which is formed in the well in the pro-
cess of drilling. 
 
LOSSES OF DRILLING FLUIDS AND GROUTING COMPOSI-
TIONS DURING DRILLING AND WELL CASING. LITERA-
TURE REVIEW 
There are several definitions of the term “fluid loss” [1-
29]:  

− fluid loss is the penetration of drilling mud of grouting 
composition in a bed in a such volume, which exceeds 
natural shrinkage of fluid in a well;  

− fluid loss represents the imbalance between the pres-
sure of the fluid in a well on a layer pst and the reser-
voir pressure in a permeable rock (reservoir) pres, 
which causes the movement of technical fluid in the 
layer, when pst > pres;  

− losses of drilling mud and grouting compositions dur-
ing well construction – is a complication occurring due 
to an excess of well pressure over the reservoir pres-
sure and the presence of open and interconnected 
channels in a layer;  

− consequence of fluid loss include full or partial loss of 
circulation of drilling fluid and grouting composition in 
the process of drilling, well flushing or well casing.  

Fluid loss occurs only when hydrostatic pressure in a well 
or the sum of hydrostatic and hydrodynamic pressure ex-
ceeds an ultimate value of pressure, under which a stra-
tum starts to absorb drilling mud or grouting composition. 
This can happen during performance of different techno-
logical operations: restoration of circulation, wellbore 
reaming, drilling, and casing. The fluid losses can be 
caused by an excess of mud density over the calculated 
value. In this case, the ratio of well pressure to reservoir 
pressure changes. The stratum is exposed to the pressure, 
developed by the well. This pressure is equal to hydro-
static pressure of drilling mud column:  

���  =  ���	 · ��, 

In the process of drilling mud circulation, a layer is ex-
posed to the sum of pressure values – besides hydrostatic 
pressure pst, hydrodynamic pressure phyd is added. Hydro-
dynamic pressure is necessary to overcome hydraulic re-
sistance during movement of fluid in the annular space of 
a well at the length Н. 
The pressure of a fluid in a layer pres depends on condi-
tions of formation of productive horizon. The reservoir 
pressure is assessed by fluid column Н, which is set in a 
stopped well:  

����  =  ���	 · ��, 

 

when pres > pst, showings occur – fluid from the reservoir 
enters wellbore and goes to the surface.  
When pres < pst (in case of circulation loss) fluid losses oc-
cur – the fluid from the wellbore penetrates into the layer.  
In case of the presence of circulation in a well, fluid losses 
occur under the next interrelation of pressure values:  

��� + ���� =  ���� + ��� , 

where: 
phr – pressure loss on hydraulic resistance during move-
ment of drilling mud in the channels of the layer, MPa. 
The signs of losses of drilling mud and grouting composi-
tions can be divided into direct and indirect ones. In case 
of the mud loss, the flow rate at the outlet of the well is 
lower than at the inlet, the fluid level in mud pits de-
creases. However, these direct signs of fluid losses can be 
not so apparent if the oil showings occur simultaneously 
with the losses. During drilling of lost-circulation intervals 
indirect signs of mud loss also can be distinguished. They 
include tool failures and an increase in rate of penetration 
(ROP), worsening of cuttings removal, local accumulations 
of cuttings in the wellbore, followed by jamming and 
stalling of the tool in places of cuttings accumulation. In-
direct signs of interlayer flows also include a change in 
density of drilling mud and its properties as well as ion 
composition. In highly fractured reservoirs the grouting 
composition can be absorbed with solid phase. A decrease 
in pressure for squeezing of grouting composition is the 
sign of such hydrodynamic interaction [1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 13]. 
In case of absorption, drilling mud becomes oversaturated 
with slurry. Slurry settling is formed at the bottomhole, 
local accumulations of cuttings are also accumulated 
above the bottom. They lead to packing, dragging and 
jamming of the drilling tool. Due to a decrease in back 
pressure sloughing and caving of walls of a well may de-
velop, gas, water and oil showings can occur. At the same 
time, consumption of drilling mud, materials and chemi-
cals increases, while ROP drops [14, 15, 16, 17, 18, 19, 29]. 
The study of the lost-circulation zones is carried out using 
special well surveys, performed by the drilling company 
on the instruments available on the drilling rig. This is an 
operational type of control. In addition to the operational 
type of control, special types of research are used – field-
geophysical (caliper measuring, all types of logging, resis-
tivity metering) and hydrodynamic (fall-off and build-up 
tests, study of lost-circulation formations using a packer) 
[20, 21, 22, 23, 24, 25, 26, 27, 28]. 
The practice shows that the implementation of the 
measures considered solves many issues on the preven-
tion and elimination of fluid losses, reducing their number 
or decreasing their intensity to 50-90%. 
 
THE CAUSES OF THE FLUID LOSSES AND THE METHODS 
TO STUDY A LOST-CIRCULATION STRATUM. RESEARCH 
METHODOLOGY. 
The factors, influencing the mud losses and regulating the 
direction of the further works, can be divided into two 
groups. 
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1. Geological factors – type of lost-circulation stratum, its 
thickness and occurrence depth, insufficient re-
sistance of rocks to rupture, the value of reservoir 
pressure and reservoir fluid properties.  

2. Technological factors – The quality and the amount of 
drilling mud applied to the well, drilling method, the 
speed of RIP/POOH operations.  

The fluid losses begin under the condition that penetrated 
layers have sufficiently high hydraulic conductivity and 
the pressure difference between a wellbore and lost-cir-
culation bed is higher than critical value.  
In case of insufficient resistance of rocks the fracturing 
process occurs. 
Geophysical survey methods for studying of lost-circula-
tion layers. Geophysical-field methods include measure-
ments of parameters with electric level meter, resistivity 
meter, caliper logging tool as well as micro logging, elec-
tric logging, radioactive and acoustic logging, depth imag-
ing, depth (borehole) television. The diagrams of radioac-
tive and acoustic logging are used as additional means for 
specifying the boundaries of lost-circulation layers. The 
data of geophysical-field surveys help to study the 
changes in the properties of lost-circulation layers along 
the area. Radioactive logging diagrams are used for veloc-
ity layering, strata correlation, tracing of changes in lithol-
ogy and porosity of rocks of the lost-circulation horizon. 
Acoustic logging diagrams ensure clear localizing of vugu-
lar and fractured rocks due to a sudden decrease in the 
velocity and an increase of consumption of energy from 
elastic oscillations. 
For visual demonstration of the results of the survey the 
joint scheme of fluid losses is built for each area. This prac-
tice has found wide use during well drilling in Saratov and 
Volgograd trans-Volga regions. Every lost-circulation layer 
is marked on diagrams of gamma-logging (GL) and neu-
tron-gamma-logging (NGL), recorded in the same well. 
Then, having carried out the correlation, the same layers 
are identified on a typical section of the given area and 
identification symbols are written near them in a separate 
column. At the same time, they write down the data in-
cluding the type of formation according to the classifica-
tion, the static fluid level in the well according to the 
measurement data and in terms of clean water, as well as 
any other information, reflecting the characteristics of the 
lost-circulation formation. 
The boundaries of the thief zone, established with a flow 
meter, illustrate the most permeable part of it, for which 
the presence of big fractures and large interconnected 
vugs is typical. In general, it complies with the results of 
comparing the values of the thief zones, determined using 
the flow meter and geophysical surveys. 
In most cases, lost-circulation intervals are found on GL 
and NGL diagrams by a decrease in intensity of secondary 
gamma-radiation and apparent resistivity. It is also neces-
sary to pay attention to studying of the slurry, as the re-
sults of its analysis are often vital for establishment of 
lost-circulation layers characteristics. 
Tracking the decrease of well fluid level (pressure). The 
borehole is filled by the fluid to the wellhead, then fluid 

injection is stopped and the time for level to decrease by 
each 5 or 10 m is measured. The measuring lasts until the 
balance state is reached in the well, i.e. until the well fluid 
level reaches static position. The decrease in the level in 
the well over time is measured by level meter or it can be 
recorded by means of downhole pressure gauge in the 
form of a pressure – time curve.  
Tracking the rise of the level in the drill pipes after an "in-
stant" decrease. An “instant” decrease of the level in a 
well is reached by lowering of drill pipe string, equipped 
with end plug, which is further destroyed, causing the 
fluid from the annulus to move into drill pipes. As a result, 
a rapid equalization of the fluid in the pipes and the annu-
lus occurs. The fluid level in the well is reduced by the 
value, which corresponds to fluid volume, displaced by 
the string of drill pipes with the closed end (non-steady 
flow). The pressure build-up, caused by a fluid flow from 
the lost-circulation horizon is recorded by tracking the rise 
of the level in the drill pipes with the use of flow meter or 
a downhole pressure gauge, registering the pressure-time 
curve.  
Tracking the rise of the level in the drill pipes after an "in-
stant" decrease given the wellhead is hermetically sealed. 
This method is fulfilled the same way as the previous one, 
the only difference is that the wellhead is hermetically 
sealed with a blowout preventer or a packer to prevent 
from fluid overflow. As the rise of the level in the drill 
pipes can be tracked only before reaching the wellhead, 
the initial sector of the indicator line is obtained by extrap-
olation. This method has the same drawbacks as the pre-
vious one. The following methods have found widest use 
for studying of lost-circulation layers: tracking the de-
crease of well fluid level (pressure), fall-off and build-up 
tests. Pressure transient testing is recommended to use if 
the time of pressure build-up exceeds 30 minutes. In this 
case the error for the specific injectivity coefficient, calcu-
lated according to the formulas for steady mode, does not 
exceed tool accuracy (7-10%). As for lower values of pres-
sure build-up time, the steady-state flow research meth-
ods should be applied or it is necessary to introduce cor-
rection factors. 
The losses of circulation fluid during well construction in 
Udmurtia mostly occur in Upper Permian, Serpukhovian 
and Okskian deposits. 
Upper Permian system is characterized by terrigenous de-
posits, absorption intensity of which reaches up to 45 
m3/hour. As for Serpukhovian – Okskian reservoir, carbon 
fractured deposits are typical, where the fluid losses 
range from 25 m3/hour to full absorption. 
Insignificant fluid losses (up to 3-5 m3/hour) are encoun-
tered in case of penetration the Upper Carboniferous de-
posits. 
 
EXPERIENCE IN ELIMINATION OF FLUID LOSSES 
Republic of Bashkortostan 
The geological conditions of this region are complicated 
by the presence of very thick layers which absorb the mud 
with medium or dramatical intensity during drilling. What 
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is more, drilling of wells in the upper intervals often en-
counters the interlayers, which start flowing with reser-
voir water of high hydrogen sulfide content. 
During the construction of well № 926Г on Spasskoe field 
belonging to Bashneft-Drilling LLC, the drilling mud loss 
has begun at the depth of 1150 m, with the intensity ex-
ceeding 30 m³/hour. It was also complicated by the reser-
voir water inflow with a high H2S content and a density 
being 1.06 g/cm3 (Upper Carboniferous 522-769 m). 
These all resulted in the incompatible drilling conditions. 
The use of standard methods (the application of viscoe-
lastic compositions, gel-cements and etc.) during well 
construction has not brought the required results or has 
shown a short-term effect. The total losses of drilling mud 
reached 543 m3. The total volume of packing clay/gel-ce-
ment/crumb rubber filler/sawdust was 337 m3. The time 
required to eliminate the trouble accounted 41 day. 
In order to eliminate the trouble, five cubic meters of 
«QUICK-STONE»™ composition with density 1560 kg/m³ 
has been injected. As a result of application of this tech-
nique, the intensity of the fluid losses has been reduced 
from full absorption to 1-2 m3/hour. 
Only 6 hours has been spent for the system installation 
and waiting-on-cement (WOC). In comparison with the 
classical installation of a cement plug, the holding time for 
the cement hardening has been reduced by 21 hours. 
 
Perm Krai 
During the process of drilling of well № 314 of 
Trifonovskoe field three fluid losses have been recorded. 
The first fluid loss occurred on the third day of well 
construction at the depth of 50 m during surface casing 
drilling. To eliminate the trouble, the drilling was 
continued despite fluid loss, the surface casing with 
diameter of 426 mm was lowered and cemented by top-
up cementing method  
The second fluid loss (full absorption) happened on the 4th 
day of well construction, when the bottom depth was 73 
m. The cement plugging (casing string – 47 m, portland 
cement – 6 tons) failed. The cement plug was not 
encountered, full absorption occurred. Further drilling 
resulted in the partial recovering of circulation at the 
depth of 77 m. Then, by reaching 90 m, full absorption of 
drilling fluid occurred again. The drilling was continued 
without returns of circulation (with stops to collect 
technical water). Then the conductor with diameter of 
324 mm was lowered to the depth of 111 m and top-up 
cementing was fulfilled. (The setting depth of the 324 mm 
conductor was changed from 70 to 110 m due to the 
drilling experience of previous wells. 
The third fluid loss happened on the 10th day of well 
drilling at the depth of 321 m. On the base of experience 
of previous drilling, fluid loss prevention measures were 
taken at depth of 280 m. The cement plug (portland 
cement – 6 tons) had been installed at the interval 
between 249-282 m, before the technical string with the 
diameter of 245 mm was lowered and fastened, in order 
to provide the sufficient cement height and ensure 
pumping the full cement volume during cementing. It was 

found out that the most efficient (both according to the 
quality and to required time losses) method of elimination 
of fluid losses is top-up cementing of strings with setting 
of a cement basket above the lost-circulation interval. As 
for the least efficient method, it is the cement plugging on 
the base of foam cement, which did not help to eliminate 
the fluid losses in the cases, when the method was 
applied. 
 
Yamalo-Nenets Autonomous Okrug (YaNAO) 

In field conditions this insulation composition has showed 
itself from the good side. During drilling of well № 8835 in 
the Urengoyskoye field of YaNAO the full stop of 
circulation occurred by reaching the depth of 2847.6 m. 
To eliminate the fluid loss an insulation-sealing 
composition on the base of chrome acetate was used in 
the volume of 4 m3.  
After the pumping of the composition and return of the 
part of it into the open borehole (1.5 m3 of the total 
volume of the pack, which was 4 m3), a circulation return 
was noted. The pumping was continued according to the 
plan of works, i.e. the remaining 2.5 m3 were pumped 
when circulation return reached 85-95% from the volume, 
pumped in the well. Further, the tool was lifted above the 
interval of setting of the insulating composition, which 
was followed by pressing the composition into the lost-
circulation formation with a step-up increase in the flow 
rate of the drilling fluid. Then, the technical settling was 
fulfilled and the tool was lowered. After this, bottomhole 
flushing was carried out, circulation return was full, fluid 
losses were absent. The drilling process was continued in 
the normal mode. 
 
CHARACTERISTICS OF CONSIDERED METHODS AND 
THEIR ECONOMIC ANALYSIS 
The losses of drilling mud and other fluids are the one of 
the major types of drilling troubles. Annual time losses for 
their elimination by oil and gas companies are huge. 
However, the losses turn out to be considerably higher, if 
one takes into account that cement slurry losses result 
into lower cement height than the designed one and, 
consequently, workover works are required. During flow 
stimulation after workover as well as primary flow 
simulation the permeability of productive strata 
decreases, other drawbacks may occur. Therefore, an 
improvement of methods and means to eliminate the 
losses of drilling mud and other fluids is a way to reduce 
the cycle of well construction.  
The methodology for selection of measures to avoid and 
eliminate the fluid losses is based on quantity criteria, 
showing geological structure and hydrodynamic 
properties of layers. 
Circulation fluid losses during well construction mostly 
occur in Upper Permian, Serpukhovian and Okskian 
deposits. 
Upper Permian system is characterized by terrigenous 
deposits, absorption intensity of which reaches up to  
45 m3/hour. As for Serpukhovian-Okskian reservoir, 
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carbon fractured deposits are typical, where the fluid 
losses range from 25 m3/hour to full absorption. 
Insignificant fluid losses (up to 3-5 m3/hour) are 
encountered in case of penetrating the Upper 
Carboniferous deposits. 
 
CHARACTERISTICS OF CONSIDERED METHODS 
Elimination of the fluid losses by means of cement 
plugging 
One of the methods of fluid losses elimination is cement 
plugging with further drilling-in. The installation of 
cement plugs ensures creation of reliable water-gas-oil-
resistant cement sleeve with specified strength, 
strengthening vulnerable vugular part of a borehole and 
elimination of the fluid losses. 
For the installation of cement plugs with the purpose of 
sealing of lost-circulation intervals, different grouting 
mixtures on the base of binding materials, polymers, and 
clay are used. In common, they are prepared on the 
surface and then delivered to the thief zone through the 
drill string or the wellbore. To achieve a given interval by 
the grouting mixture, its plastic strength, thickening time 
and setting time should be easily adjusted to specific 
geological and technical conditions. To prevent the 
grouting mixture from thickening during its movement to 
the lost-circulation interval, at least 10-15 minutes must 
pass before the start of its setting after the end of pushing 
into the formation. The grouting mixture must be 
resistant to dilution with drilling mud or reservoir water. 
It is also necessary that it should rapidly build up its 
structural and mechanical properties after being pushed 
into the lost-circulation formation. The cement stone 
compression strength should exceed 0.5-1 MPa after 8-16 
hours of hardening and be resistant to the action of 
reservoir water, temperature and pressure. Field data 
demonstrate that cement plugs are often unsealed and 
characterized by the low strength due to partial or 
complete washing out of grouting mixture during the its 
installation and cement setting. That is why the insulation 
works and the properties of grouting mixtures should 
meet certain requirements 
Firstly, prepared grouting mixture should be pumped 
from the surface to the thief zone through drill pipes along 
the wellbore. Secondly, it should provide a rapid growth 
of strength of cement stone and reliable sealing of thief 
zone channels. Thirdly, structural and mechanical 
properties of grouting mixture as well as its setting time 
should be regulated. 
 
Conclusion 
1) Installation of a cement plug entails drilling-in, which 

considerably increases the time to eliminate the 
disastrous circulation loss. 

2) It is necessary to replace bottom-hole assembly (BHA). 
3) There is no possibility to use this method in the 

productive layer. 
4) Additional processing of the drilling mud requires 

additional expenses. 
 

Elimination of circulation losses by means of QUICK-
STONE™ technology 
Another technique for the elimination of circulation losses 
is QUICK-STONE™ composition, which is organomineral 
compound, consisting of finely dispersed powders with 
grain size up to 7 microns. The density of the system 
changes in the range between 1.25 and 2.15 g/cm3. When 
the system is in its initial state, it has viscosity, similar to 
water, and it is characterized by a rapid yet controlled 
strength growth. Unlike standard cement mixtures, which 
cannot be pumped through the drill bit, the composition 
for the creation of the system has the ability to fully 
dissolve in the hydrochloric acid. Therefore this 
composition can be pumped through the BHA. The 
recommended pumping volume of the composition is 5-
10 m3. 
 
Application 
A technology for the elimination of circulation losses 
QUICK-STONE™ can be used for the next operations 
during drilling: for solution of the problem of productive 
layer damage; for the elimination of disastrous fluid 
losses; for the isolation of zones with oil, water, gas 
showings; for the temporary well killing; for cement 
plugging for sidetracking; for the alternative to packer; for 
consolidation of loose rocks. 
 
Technology 
During QUICK-STONE™ hardening an exothermic reaction 
occurs (big amount of heat is generated). This may be due 
to the increased temperature in the formation, which 
accelerates the time of the strength buildup of the 
composition. Other factors (hydrostatic pressure, for 
example) do not influence the time of the strength 
buildup. Within a few minutes, the composition shifts 
from the liquid state to a hard state, which blocks the 
channels from the movement of gas, water or oil. The 
compression strength of this composition can be 
increased to 10000 pounds/square inch (69 MPa), if 
necessary. Although this composition has high strength, it 
is easily drilled. The composition includes the following 
components: magnesium oxide, heptahydrate 
magnesium sulfate, water, sodium hexametaphosphate, 
nitrilotrimethylphosphonic acid  
The damage of the productive layer during drilling and 
workover works can lead to a considerable loss of 
hydrocarbons or the necessity to fulfill the expensive 
recovery works, such as hydrofracturing, acid treatment 
of the layer. There are many documentary proofs of 
formation damage caused by cement works, drilling 
fluids, etc. In other words, every drilling mud damages the 
layer to a certain degree. If the rate of filtrate setting is 
equal to the speed of erosion in dynamic state, the fluid 
enters the layer. The use of QUICK-STONE™ technology 
allows us to solve this problem. After the setting of the 
composition, it creates impermeable layer, which 
prevents from precipitation of the drilling mud filtrate.  
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When the QUICK-STONE™ composition is selected, the 
required setting time and compression strength can be 
adjusted by means of addition of inhibitors. The 
composition is completely solved in 15% solution of 
hydrochloric acid, which excludes layer contamination in 
comparison with usual cement. 
 
Conclusion 
1) The use of the composition allows considerable 

reduction of time required to eliminate disastrous 
circulation loss without installation of cement plugs. 

2) It is not necessary to replace BHA. 
3) Complete solubility in hydrochloric acid excludes the 

contamination of strata in comparison with common 
cement. 

 
Elimination of fluid losses by means of insulation-sealing 
composition on the base of chrome acetate 
Chrome acetate is used as a stitcher for water-polymer 
systems to increase oil recovery from the layers, levelling 
of injectivity profile of injection wells and remedial 
cementing. It is compatible with the most of used gelling 
agents (on the base of polyacrylamides, polysaccharides). 
Chrome acetate contributes to formation of strong elastic 
gels. Varying the concentration, one can control the rate 
and dynamics of stitching. Insulating composition on the 
base of chrome acetate is the water-based composition, 
including different fractional fillers, sealants as well as 
biodegradable polymers with addition of chrome acetate. 
Application.  
This insulation composition is used during drilling to 
eliminate disastrous fluid losses at any interval of the 
borehole (can be used in productive layer, as well). 
Technology. 
The preparation of the insulation composition is made in 
one of the tanks of mud-mixing unit and does not require 
employment of additional machinery. Only grout injection 
aggregate TSA 320 is used for pumping. The composition 
is easily pumped through circulation sub, which is a 
component of BHA with telesystem, i.e. it does not 
require BHA replacement and time losses on additional 
pull-out of the drilling tool. The squeezing of this 
composition in the lost-circulation zone is made with 
drilling mud, injected by TSA 320. Then, well flushing is 
started from stepped increase of flow rate of circulation 
fluid on drilling pump, it will ensure bullheading of 
insulation composition in the thief zone. Terminal 
reaction (stitching of solid phase in the solution) occurs 
after 4-6 hours. If the reservoir temperature exceeds 60 
degree, the time of reaction is 4 hours. The composition 
allows regulation of setting time by adding sufficient 
concentration of chrome acetate.  
The recommended pumping volume of the composition is 
4-8 m3. The composition consists of water, caustic soda, 
heteropolysaccharide, finely ground marble, phlogopite 
mica fillers, organic bridging agent, bentonite powder 
(Fig. 1). 

The insulation composition after 4 hours of reaction under 
the conditions, close to the well and the temperature of 
58 degree is demonstrated on Fig. 2. 
 
Conclusion 
1) The use of the insulation composition on the chrome 

acetate base allows considerable reduction of time 
required to eliminate disastrous circulation loss 
without installation of cement plugs. 

2) It is not necessary to replace BHA. 
3) It does not require drilling-in after bullheading and 

overlapping of lost-circulation layer. 
4) Low cost, possibility of fast preparation, as it does not 

entail the delivery of additional chemicals, which also 
contributes to reduction of time required to eliminate 
disastrous circulation loss. 

5) Compatibility with every type of drilling mud 
(hydrocarbon-base mud (HBM), water-base mud 
(WBM)). 

 

 
Fig. 1 Insulation composition base before addition of chrome 

acetate 

 

 
Fig. 2 Insulation composition sample after reacting 
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RESULTS AND DISCUSSION – ECONOMIC ANALYSIS OF 

STUDIED METHODS 
Expenses of cement plug installation 
The data about calculation of the cost of cement plug are 
demonstrated in the Table 1. 
 

Table 1 

Calculation of the cost of a cement plug 

Indices 
Quantity, 

pcs 
Price,  

thnd. y.e. 
Sum,  

thnd. y.e. 

Cement plug 1 200 200 
Engineering support 
for drill mud 

1 28 28 

Total 2 228 228 

 
Cement plugging will take 48 hours. 
Calculation of wages for a drilling shift for the time of the 
installation of a cement plug. 
The data about calculation of wages for a drilling shift for 
the time of the installation of a cement plug are 
demonstrated in the Table 2. 
 

Table 2 

Calculation of wages for a drilling shift for the time 

of the installation of a cement plug 

Job title 

H
o

u
r 

ta
ri

ff
,  

y.
e

. 

Fo
r 

1
 h

o
u

r,
  

y.
e

. 

Fo
r 

4
8

 h
o

u
rs

,  

y.
e

. 

Ta
xe

s 
a

n
d

 f
e

e
s 

3
4

%
, 

y.
e 

Driller of the 6 th rank 130 171.6 8236,8 2800.5 

Assistant-driller   
of the 5 th rank 

100 132 6336 2154.2 

Assistant-driller  
of the 5 th rank 

100 132 6336 2154.2 

Assistant-driller  
of the 4 th rank 

85 112.2 5385.6 1831.1 

In total   26294.4 8940 

 
Calculation of grouting machinery equipment. 
To install a cement plug we will need three units of 
machinery: 1 mixer and 2 grout injection aggregates TSA 
320. 
Calculation of machinery cost for 24 hours of work: 
The cost of each machinery unit is 800 y.e. per hour, 
consequently, the cost of machinery for 24 hours of work 
will be: 800·24 = 19200 y.e. 
Total cost of the machinery equipment: 19200·3 = 57600 
y.e. 
All expenses for installation of a cement plug are in the 
Table 3. 
 
 
 
 
 
 
 

Table 3 

Expenses for installation of a cement plug 

The name of an expense Measuring unit (thnd y.e.) 

Materials 200 
Wages 26.3 
Taxes and fees 8.9 
Machinery 57.6 
Outsource services 28 
In total 320.8 

 
Expenses for installation of insulation composition on 
the base of chrome acetate 
The data about calculation of the cost of the installation 
of the insulation composition are demonstrated in the 
Table 4. 
 

Table 4 

Calculation of the cost of insulation composition on the base 

of chrome acetate 

Indices 
Quantity, 

pcs 
Price,  

thnd. y.e. 
Sum,  

thnd. y.e. 

Insulation composition 
on the base of chrome 
acetate 

1 200 200 

Engineering support 
for drill mud 

1 28 28 

Total 2 228 228 

 
For the installation of insulation composition on the base 
of chrome acetate 14 hours will be needed. 
Calculation of wages for a drilling shift for the time of the 
installation of insulation composition on the base of 
chrome acetate 
The data about the calculation of wages for a drilling shift 
for the time of the installation of insulation composition 
on the base of chrome acetate are demonstrated in Table 
5. 
 

Table 5  

Calculation of wages for a drilling shift for the time 

of the installation of insulation composition on the base 

 of chrome acetate 

Job title 

H
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r 
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ff
,  

y.
e
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r,
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. 
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8
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,  

y.
e

. 
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s 
a

n
d

 f
e

e
s 

3
4

%
, 

y.
e

. 

Driller of the 6 th rank 130 171.6 2402.4 816.8 
Assistant-driller of the 5 th rank 100 132 1848 628.3 
Assistant-driller of the 5 th rank 100 132 1848 628.3 
Assistant-driller of the 4 th rank 85 112.2 1570.8 534.1 
In total   7669.2 2607.5 
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Calculation of grouting machinery equipment. 
To install an insulation composition on the base of chrome 
acetate we will need one unit of machinery: 1 grout injec-
tion aggregate TSA 320. The aggregate work will take 4 
hours 
 

Calculation of machinery cost for 4 hours of work 
The cost of machinery unit is 800 y.e. per hour, conse-
quently, the cost of machinery for 4 hours of work will be: 
800·4 = 3200 y.e. 
All expenses for installation of an insulation composition 
on the base of chrome acetate are mentioned in the Table 
6. 
 

Table 6 

Expenses for installation of an insulation composition 

on the base of chrome acetate 

The name of an expense Measuring unit (thnd y.e.) 

Materials 200 
Wages 7.7 
Taxes and fees 2.6 
Machinery 3.2 
Outsource services 28 
In total 241.5 

 
Expenses for installation of QUICK-STONE™ composition 
The data about calculation of the cost of QUICK-STONE™ 
composition are demonstrated in the Table 7. 
 

Table 7 

Calculation of the cost of QUICK-STONE™ composition 

Indices 
Quantity, 

pcs 
Price, thnd. 

y.e. 
Sum, thnd. 

y.e. 

QUICKSTONE™ composition 1 700 700 
Engineering support for drill 
mud 

1 28 28 

Total 2 728 728 

 
For the installation of QUICK-STONE™ composition 18 
hours will be needed. 
Calculation of wages for a drilling shift for the time of the 
installation of QUICK-STONE™ composition. 
The data about the calculation of wages for a drilling shift 
for the time of the installation of QUICK-STONE™ compo-
sition on the base of chrome acetate are demonstrated in 
Table 8 
 

Table 8  

Calculation of wages for a drilling shift for the time  

of the installation of QUICK-STONE™ composition 

Job title 
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3
4

%
, 
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Driller of the 6 th rank 130 171.6 3088.8 1050.2 
Assistant-driller of the 5 th rank 100 132 2376 807.8 
Assistant-driller of the 5 th rank 100 132 2376 807.8 
Assistant-driller of the 4 th rank 85 112.2 2019.6 686.6 
In total   9860.4 3352.5 

 

Calculation of grouting machinery equipment. 
To install QUICK-STONE™ composition we will need two 
units of machinery: 1 grout injection aggregate TSA 320 
and 1 mixing unit USO-20R1. The work of aggregates will 
take 18 hours. 
 
Calculation of machinery cost for 18 hours of work 
The cost of machinery unit is 800 y.e. per hour, conse-
quently, the cost of machinery unit for 18 hours of work 
will be: 800·18 = 14400 y.e. 
The cost of all grouting machinery: 14400·2 = 28800 y.e. 
All expenses for installation of QUICK-STONE™ composi-
tion on the base of chrome acetate are mentioned in the 
Table 9. 
 

Table 9 

Expenses for installation of QUICK-STONE™ composition 

The name of an expense Measuring unit (thnd y.e.) 

Materials 700 
Wages 9.9 
Taxes and fees 3.4 
Machinery 28.8 
Outsource services 28 
In total 770.1 

 
CONCLUSION 
The comparative analysis of the use of QUICK-STONE™ 
composition, the insulation composition on the base of 
chrome acetate and cement plugging is shown in Table 10. 
 

Table 10  

Analysis of the use of QUICK-STONE™ composition, insulation 

composition on the base of chrome acetate  

and cement plugging 

Teqnique 
Insulation composition 
on the base of chrome  

acetate 

QUICK-
STONE™  

composition 

Cement 
plug 

The name  
of expenses 

Measuring unit (thnd y.e.) 

Materials 200 700 200 
Wages 7.7 9.9 26.3 
Taxes and fees 2.6 3.4 8.9 
Machinery 3.2 28.8 57.6 
Outsource  
services 

28 28 28 

In total 241.5 770.1 320.8 

 
On the base of the data from Table 10 we can make a con-
clusion, that the use of the insulation composition on the 
base of chrome acetate is preferred due to its economic 
efficiency: it is 3.2 times more beneficial than application 
of QUICK-STONE™ composition and 1.4 times more prof-
itable than cement plugging.  
Unlike the techniques, mentioned above, the use of insu-
lation composition on the base of chrome acetate allows: 
1) The use of the insulation composition on the chrome 

acetate base allows considerable reduction of time re-
quired to eliminate disastrous circulation loss without 
installation of cement plugs. 

2) Avoiding BHA replacement. 
3) Avoiding drilling-in after bullheading and overlapping 

of lost-circulation layer. 
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4) Low cost, possibility of fast preparation, as it does not 
entail the delivery of additional chemicals, which also 
contributes to reduction of time required to eliminate 
disastrous circulation loss. 

5) The use with every type of drilling mud (HBM, WBM) 
Basing on the positive experience of the use of this com-
position in the neighboring regions and considering its 
economic side, the technique can be used in regions of the 
Udmurt Republic. 
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