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ChallengeChallenge::

In the North-East of Venezuela, Punta de Mata fields, wells

recompleted during Workover interventions yielded

unsatisfactory production results due to severe near
wellbore damage:

� High formation damage induced by drilling and

workover fluids invasion.

� High heterogeneity, multi-layers field
� Asphaltene flocculation.

� Fines migration intensified by high production

drawdown pressure.

AdditionalAdditional ChallengeChallenge::

As the field and reservoirs complexity increase,

conventional techniques have resulted in limited success

in many cases failing to increase or recover well
production:

� Standard re-perforating jobs without success

� Matrix Stimulation with limited results

� Coil tubing clean up without good results

1. Comprehensive analysis of previous unsuccessful stimulations, perforating and re-

perforating interventions .

2. Detailed production logs review for production impeachment analysis interval per

interval, comparing Ideal PI vs actual PI.

AnalysisAnalysis::

� Mechanical: completion integrity.
� Petrophysics analysis per interval

� Dynamic: Multirate tests, Production Logs and Build-up

transient tests. NODAL analysis.
� Wellbore damage-skin characterization and evaluation

per interval. Perforating analysis.

MUC-137MUC-137

Completion

Well Devia tion: 0 deg

Form Top (TV D): 16510.0 ft

Form Bottom (TVD): 16596.0 ft

Borehole Diameter: 6.5 in

Wellbo re Fluid: Diesel

Fluid Density: 7.1 ppg

Drainage Ar ea: 31.42 acre

Dietz Shape Factor: 31.62

Formation Heigh t (TV D): 86.0 ft

Completion Percentage: (%) 100/100/100

Perf to Form Top (TVD): (ft) 0.0/0.0/0.0

Format ion

Rock Type: Sandstone Formation Flu id: Oil [GLR=349 SCF/STB]

Porosity: 11.0 % Gravity (Density): 24.0 deg API

Horizontal Permeability: 90.00 md Form Volume Factor: 1.18 bbl/STB

Vertica l Permeability: 10.00 md Viscosity: 1.60 cp

kd/k: 0.20 Pore Pressure: 4900 psi

Wellbo re Damage: 5 in Formation Temperatur e: 292 deg F

Perforating System(s)

Perf Loaded Phasing Shot Density Eff Shot PURE Crush Crush Form Pen Form Dia EH Dia

# Length Angle /Open Perfs Density Density Zone Zone Avg Avg Avg

(ft) (d eg) (spf/%) (sp f) (sp f) kc/k (in) (in) (in) (in )

1 86.0 72 6.00/100 6.00 0.00 1.00 0.50 9.20 * 0.60 0.38

2 86.0 72 6.00/100 6.00 0.00 1.00 0.50 7.32 * 0.63 0.40

3 86.0 72 6.00/100 6.00 0.00 0.43 0.50 8.00 * 0.65 0.41

* Roc k-based Model:  Based on lab experiments in rocks with UCS up to 18k psi  under downhole conditions

Perf Eff Dar cy Perf Crush Devi- Partia lly Non-Darcy Non- PR PI * Flow *

# Skin Skin Skin Zone ation Open Coeff Darcy (STB/day Rate

Skin Skin Skin (1/STB/day) Skin /psi) (STB/day)

1 0.78 0.74 0.74 0.00 0.00 0.00 1.23e-5 0.03552 0 .90 3.70 3413.1

2 1.71 1.67 1.67 0.00 0.00 0.00 1.405e-5 0.03623 0 .81 3.31 3049.8

3 1.86 1.83 1.83 0.31 0.00 0.00 1.541e-5 0.03905 0 .79 3.25 2996.1

1. 3-1/2" PURE, PowerJet N ova 45 12, HMX

2. 3-1/2" PURE, PowerJet N ova 34 06, HMX

3. 3-1/2" PURE, PowerJet O mega 350 6, HMX

* At the stable bottom hole  flowing pressure  Pwf=4000 psi

Company: PDVSA Well: MUC-140
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Re sults are based on AP I and other test data of Schlumberger perforating systems as well as computer 
modeling of perforated completions . Results are provided in good faith without warranty.
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3-1/2" PURE, PowerJe t No va 451 2, HMX

3-1/2" PURE, PowerJe t No va 340 6, HMX

3-1/2" PURE, PowerJe t Omega 3506 , HMX

Formation

kh: 90.00 md

kh/kv: 9.00

Bulk Density: 2.65 g/cm3

Rock UCS: 16000 psi

Vertical Stress: 15890 psi

Pore Pressure: 4900 psi

kd/k: 0.20

Well Damage: 5 in

Completion

Well Devia tion: 0 deg

Formation  Thickness (TVD) : 86.0 ft

Wellbore Length: 86.0 ft

Drainage Area : 31.42 acre

Dietz Shape  Factor: 31.62

Flow  Rate (STB/day): 3413/3049/2996

Gun Phasing Effe ct kc/k Form  Pen/ Comp Len Comp
# (spf) Dia Avg (in) Avg (ft) %

1 72 6.00 1.00 9.20 /0 .60 * 86 .0 100

2 72 6.00 1.00 7.32 /0 .63 * 86 .0 100

3 72 6.00 0.43 8.00 /0 .65 * 86 .0 100

* Rock-ba sed Model

Company: PDVSA Well: MUC-140

Productivity Index vs Effective Shot Density
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Productivity Index vs Effective Shot Density
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Perforating System #1
3-1/2" PURE, PowerJet Nova 4512, H MX, 21.0 g,OD 3.5  in

72º Phasing, 6.00 s pf

Pore P ressure: 4900 psi

Vertical Stre ss: 15891 psi

Rock UCS: 16000 psi

Rock Type: Sandstone

Formation

Dama ged Zone

Cement

Diesel

Perforation

0 de g

0 in

0 in

2 in

2 in

4 in

4 in

6 in

6 in

8 in

8 in

10 in

10 in

Angle Clearance Total Pen * Form Pen * Form Dia Csg EH Dia

(deg) (in ) (in) (in) (in) (in)

0 1.17 9.55 8.63 0.51 0.32

72 0.70 10.00 9.09 0.57 0.36

144 0.09 10.52 9.60 0.67 0.43

216 0.09 10.52 9.60 0.67 0.43

288 0.70 10.00 9.09 0.57 0.36

Aver age 0.55 10.12 9.20 0.60 0.38

AOF (in2/ft) 0.68247 at 6.00 spf

API: Pen 31.56 in, EH Dia 0.36 in, Based on 19B 1st Ed

* Rock-based Model
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ResultsResults::

The results obtained under such challenging conditions

prove that the technique of Dynamic Underbalanced Re-
perforating:

� Is very effective in removing severe formation and
perforating induced damages.

� Delivers skinless perforated completions.

� More than triples well production.

� Cost effective intervention.

interval, comparing Ideal PI vs actual PI.

3. NODAL and Perforating analysis to select re-perforating systems per interval.SolutionSolution::

A tailored wireline Dynamic Underbalance Re-perforating:

� Customized for each interval to treat.

� Using controlled and focused dynamic under balance, for

effective removal of near wellbore formation and perforating
damages.

� Designed with specialized Simulator and Hardware.

� Combined with new ultra-deep penetrating shaped charges,
specially designed for stressed-rock performance.

� Perforating systems (gun size, charge type, shot density)

selected to optimize flow profile and well productivity.

SPAN PURE V.6.1

Each wireline perforating run was
customized to cover all the intervals,

using different size of guns and type of

shaped charges as well as different
magnitude and duration of dynamic

underbalance to take in account interval

heterogeneity and skins.
Flow vents are opened extremely fast

along the entire gun string, just in front of

the interval to be treated to enhance
dynamic underbalance effect. Wellbore

Pressure transient simulation can be

performed at any depth inside and
outside the interval to be stimulated. A

fast sampling pressure gauge recorder

is connected below the guns (red curve
is the pressure measured while

perforating). The Simulated Pressure at

gauge depth is obtained thank to
specialized simulator and represented by

the blue curve

Reservoir Pressure

---- High speed pressure gauge

---- Simulated Pressure

Run #01, Interval 17000’ – 17030’

SPAN PURE  V6.1

Skin:  1.2


