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Abstract 
A workover operation was planned in a gas well to increase the 
hydrocarbon production by perforating new potential intervals 
in a cased hole completion. To perform the operation was 
required to temporarily isolate a perforated production interval 
with a formation pressure of 1,650 psi to perform a perforation 
job of a deeper interval with greater production potential and 
higher formation pressure of 3,860 psi. 
The solution to temporary isolate the initial perforations was 
provided by pumping an innovative magnesia-based phase 
transitioning thixotropic fluid, activated with temperature for 
high strength set and able to be dissolved by using an enhanced 
removal fluid to restore the gas productivity. 
Under normal conditions the isolation would have been done by 
pumping a cement plug, causing irremediable damage to the 
formation with the need to re-perforate and stimulate the 
interval in order to recover the production (with no certainty). 
Those conditions would have added cost and time to the 
operation. 

The enhanced removal fluid homogeneously dissolved the 
temporary isolation fluid and increased the productivity of the 
initial perforated interval. Laboratory tests were carried out for 
this application based on downhole temperature and 
breakthrough time obtaining excellent results in increasing gas 
production of the interval. 

 
Introduction  

To maintain or restore the productivity of a well some 
workover operations after the drilling of the well are needed. In 
cased holes the plugging of current production intervals and 
perforating new holes are designed to increase the oil and/or gas 
production.  

The permanent abandonment of old intervals and 
perforations of higher pay zones in the well are common 
operations; but, for special workovers that requires only 
temporary abandonment and perforations of lower pay zones in 
the well, a new technology was required.  

Advanced fluid systems were developed to address those 
challenging workover conditions and enabled temporary 
isolation of the production zone without the use of mechanical 
plugs. After perforating and testing the lower zone in the well 
with higher production pressures the efficiency of the 

temporary isolation fluid was proved as no pressure 
transmission was observed through the isolated interval in the 
upper part of the well. 

After concluding the workover operations, the isolation 
fluid was removed completely with the enhanced removal fluid 
that improved the natural gas production of the interval by 
increasing 50% of gas production versus the initial tests. 

The operational program, design, and procedures were 
based on the well schematic, completion string, and production 
conditions of the well prior to the application.  

Laboratory tests were done to evaluate the performance of 
the zonal isolation fluid and to a novel removal fluid. Both 
fluids can be customized depending on the characteristic of the 
application, downhole conditions, and rock formation 
properties (ZhaoZheng et al., 2016).  

  In this paper the authors will present the details of the field 
application design, laboratory test, and proven results for the 
efficiency of both developed fluids for the workover operation.  
 
Isolation Fluid  

Isolation fluid is a high compressive strength magnesia-
based material designed to mitigate severe or total loss of 
circulation. The system provides a tailored alternative for 
plugging or abandonment operations where acid solubility is 
critical or where there is a risk of gas migration. It can be used 
for zonal isolation, casing or liner repair, or environmentally 
sensitive operations (Toro et al., 2023). 

The design of the isolation pill was developed with 
considering the static and circulating temperatures during the 
pumping and positioning process. The objective was to ensure 
sufficient thickening and setting time to safely pull the pumping 
string to a secure point (Coveney et al., 1996). To validate the 
characteristics of the pill, consistency tests (Figure 1) and 
ultrasonic cement analysis (UCA) tests (Figure 2) were 
conducted. considering the test results the proposed design 
enables a maximum of two hours of operational activity at 
140°F, which is the time required to carry out the application 
process. 
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Figure 1. Isolation fluids pill consistency test at 140°F. 

 

 
Figure 2. Isolation fluids pill UCA test at 140°F. 

 
Zonal Isolation Process  

An isolation fluid with a density of 12.5 lb/gal was proposed 
to isolate the perforations in the intermediate section of the well. 
The system exhibits rheological characteristics of a thixotropic 
fluid forming a high gel structure under static conditions 
(Quissak et al., 2022). The control fluid in the well was a 
sodium formate brine with a density of 8.4 lb/gal. The 
segregation of the pill is evaluated under static conditions 
demonstrating precipitation of the pill by the control fluid due 
to the difference in density between them (Garcia et al., 2020).  

The positioning of a high viscosity suspension pill with a 
density of 12.5 lb/gal was proposed and evaluated, granting a 
favorable result for the application. The Isolation pill was kept 
in suspension for the needed five hours to ensure setting. The 
properties of the suspension pill are detailed in Table 1. 

A total of 26 bbl of suspension pill was positioned from the 
bottom of the well (9,067 ft) to the theoretical base of the 
isolation pill (7,557 ft). The placement of the suspension pill 
was executed in two stages to bypass contact and flow of the 
pill through the perforation zone, which could potentially 
compromise the integrity of the formation due to pill’s high 
content of solids. Figure 3 illustrates the process.  

A volume of 17 bbl of isolation pill was positioned in front 
of zone "A" (Figure 4) following a displacement plan that 
included pumping 10 bbl of viscous pills in front and behind the 
isolation fluid and balancing with control fluid. 

 
Table 1. Suspension pill properties. 

Property  Unit Value 
Density ppg 12.5 
Rheology temperature °F 120 
600 RPM reading Dial reading 94 
300 RPM reading Dial reading 67 
200 RPM reading Dial reading 56 
100 RPM reading Dial reading 42 
6 RPM reading Dial reading 16 
3 RPM reading Dial reading 15 
Plastic Viscosity cP 27 
Yield Point lb/100 ft2 40 
Yield Strength lb/100 ft2 14 
Gel 10 seconds lb/100 ft2 14 
Gel 10 minutes lb/100 ft2 19 
Gel 30 minutes lb/100 ft2 24 
pH - 8.5 

 

 
Figure 3. 12.5 ppg viscous pill to support Isolation pill. 

  
The pump string was then pulled to 6,800 ft (200 ft above 

the theoretical top of the isolation pill). Then, the annular 
blowout preventer (BOP) was closed, and the isolation pill was 
bullheaded through zone "A" perforations with 250 psi for 10 
minutes. Next, the pill was allowed to set for four hours, which 
was twice the design time that was required for the thickening 
time (Figure 4).  

 
Drilling and Cleaning of Isolation Pill 

The clean out process of the setting pill was performed in 
two stages. The first stage had the objective of clean the pill 
right at the seven inches liner using a bottom hole assembly 
(BHA) with six inches taper mill and seven inches scraper. The 
cleaning string was run down to 7,071 ft where the top of the 
setting pill was found.  

One of the main operational challenges for the application 
was the limitation of the workover surface equipment to rotate 
the cleaning string and mill the setting pill. For this reason, the 
cleaning operation was carried out by percussion drilling with 
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a flow rate of six bbl/min and applying a maximum weight to 
the bit of 2,000 lb. This cleaning was carried out to the top of 
the five inches liner at 7,362 ft. 

 

 
Figure 4. 12.5 ppg Isolation pill (7,590 ft – 7,000 ft). Close annular and 
bullheaded Isolation fluid through formation (250 psi x 10 min). 

 
At 7,362 ft a pressure test was performed with 1,000 psi for 

10 minutes, with successful results. This confirmed a positive 
seal in the Zone “A” perforations located in the seven inches 
liner (Figure 5). The seven inches liner cleanout BHA was 
pulled out from the well at 7,362 ft to the surface. 

 

 
Figure 5. Clean out seven inches liner. Pressure test for sealing 
validation. 

 
The second stage consisted of drilling and cleaning the 

setting pill from the five inches liner, run a BHA with 4.5 inches 
PDC drill bit, and place five inches liner scraper to 7,362 ft. The 
drilling of the isolation pill from the five inches liner located at 
7,362 - 7,516 ft was achievable with 4.5 bbl/min flow rate of 
water and 2,000 lb weight on bit. 

A pressure test was performed with 750 psi for 15 minutes 

to the five inches liner in order to evaluate the perforation’s 
isolation in zone “A”. The test results were a constant pressure 
which confirmed the functionality of the isolation pill over the 
entire section (Figure 6).  

Confirming the perforation isolation with a pressure test of 
the zone “A” was key to the application. The achieved 
equivalent pressure increased from 1,650 psi to 4,200 psi.  

The formation pressure of zone “B” and zone “E” was 3,860 
psi. If no effective isolation is achieved in the sensitive 
formation, the control fluid could cause fractures and fluid loss 
through zone "A". 

 

 
Figure 6. Clean out five inches liner. Pressure test for sealing 
validation. 

 
After pressure tests the drilling continued, and cleaning 

isolation pill set in five inches liner from 7,516 ft to 7,590 ft 
with 4.5 bbl/min flow rate and 2,000 lb weight on bit. The 
cleaning BHA was run down to 9,067 ft and circulated until 
the well was displaced with control fluid. 

 
Enhanced Removal Application 

Following the isolation of zone “A” workover interventions 
were conducted in zones “B” and “E” to create perforations. 
Once these zones were perforated and brought into production, 
the completion string was deployed to isolate the lower zones, 
enabling intervention in zone “A” for the removal of the 
isolation system. The removal process involved the application 
of an enhanced removal technique, using a specially formulated 
chemical solution primarily composed of a chelating agent and 
brine among other components. This solution reacts in a 
controlled manner with the material and does generate 
aggressive corrosion to the tubulars.  

The benefit of using the isolation system plus the enhanced 
remover is the high solubility, reaching 100% removal after 
four hours of contact with the treatment. Representing an 
important advantage because most treatments used on the 
market reach maximum solubility values of 92% (Figure 8). 
Additionally, the stimulation of zone “A” was performed to 
mitigate formation damage incurred during well drilling, 
enhancing the zone's productivity.  
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A critical aspect of this operation was the precise control of 
the reaction time between the remover and the isolation system. 
A piston-type sweep was used to ensure the complete removal 
of the material along the entire perforated interval; thereby, 
facilitating optimal contribution from the formation. This 
application method also ensured effective well control and risk 
mitigation of potential gas kick.  

 

 

 
Figure 8. Material removal. Lab testing at 140°F. 

 
With the completion assembly in place and two slick-lines 

positioned directly in front of the perforations (at 7,300 ft – 
7,363 ft interval), coiled tubing was employed to displace and 
optimize the injection of treatment fluids (Figure 9). The 
operation began with the displacement of the spacer fluid to 
perform the injection of the enhanced remover. The remover 
was forced through the completion string and into the 
perforations at a rate of one bbl/min (Figure 10). It is 
noteworthy that the injection pressures during this stage were 
approximately 50% lower than those observed during the initial 
injectivity test, particularly during the first eight minutes of 
operation.  

 

 
Figure 9. Remover positioning by coil tubing. 

  
The remover was left in the well for 10 hours while the 

wellhead pressure was continuously monitored. The pressure 
was recorded at three psi at seven hours, increasing to 60 psi at 
9.5 hours and reaching 210 psi at 10.5 hours. The well was filled 
with control brine and closed after the soaking period. After one 
hour, the pressure stabilized and began to rise at a ratio of 162 
psi/hour. 
 

 
Figure 10. Enhanced removal bullheading process. 

 
Finally, the well was reopened and aligned with surface 

measurement equipment to conduct production monitoring. 
The results on surface demonstrated an additional gas flow rate 
of 50% production over initial production, indicating successful 
remotion of isolation pill of zone “A” and near wellbore 
stimulation increasing in the hydrocarbon productivity of the 
well by the enhanced removal system.  
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Conclusions 
The efficiency of the customized applications of the 

isolation and enhanced removal system is attributable to the 
isolation of the perforations in the zone "A", enabling the 
operator to perforate in zone "B" and zone "E".  

The removal of the isolation system with the enhanced 
removal recovered the initial production of the zone “A” (1,487 
MMSCF), and also helped to improve productivity, which 
increased 50%.  

The isolation system isolated the perforations in zone “A” 
and helped to increase the equivalent pressure needed for the 
client to intervene in the lower zones of the well. 

The isolation system proved to be an effective alternative 
when restrictions or limitations of having a drilling rig or 
workover equipment.  

The isolation pill could be drilled with low flow rates and 
percussion without compromising the seal generated at the 
perforations.  

The components of the implemented enhanced removal 
system and its cleaning mechanism increased production by 
50% in zone “A”, in comparison to the values recorded prior to 
isolation (Garayev et al., 2024). The increment may be 
attributed to the removal of calcareous scale which had not been 
identified by the client and was removed with the enhancer 
removal (Muhammad et al., 2018). 
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Nomenclature 

UCA = Ultrasonic cement analysis 

PPG = Pounds per gallon 

RPM = Revolutions per minute 

BBL  = Oil US barrel 

BOP  = Blowout preventer 

BHA  = Bottom Hole Assembly 

WOB = Weight on bit 

WO  = Workover 
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