
Executive Summary 

Welcome to the 2020 December issue of SPE Drilling & Completion. I would like to take this opportunity 

to thank Curtis Cheatham and Carl Thaemlitz for their many years of dedication to the role of Associate 

Editor for the topics of directional drilling and fluid mechanics and for their respective past service as 

Executive Editors of the journal. Their expertise in these areas and their dedication to SPE Drill & 

Compl are gratefully appreciated. I am glad to announce that Dr. Junichi Sugiura of Sanvean International 

Limited has accepted our invitation to serve as Associate Editor. Dr. Sugiura will be mainly involved in 

reviewing manuscripts related to drilling dynamics.  

 

Drilling 

The Y basin in the South China Sea represents typical ultra-high-pressure high-temperature (ultra-HPHT) 

subsurface conditions with an extremely narrow drilling mud density window. In A Field Case Study of 

Managed Pressure Drilling in Offshore Ultra High-Pressure High-Temperature Exploration Well in 

the South China Sea, the authors discuss the managed pressure drilling (MPD) operational designs and 

the MPD operational procedures. A well is successfully drilled in the narrow drilling mud density window 

of 0.05 sg without incidents and a sharp drop in the nonproductive time (NPT) is observed. The casing 

structure is optimized from 7 to 5 strings with a significant reduction in the well cost and drilling time. 

Careful measurement and maintenance of drilling fluid properties (density and rheology) are keys to 

maintaining the primary well control barrier and to optimizing fluid hydraulics and hole-cleaning ability. In 

the paper Automated Surface Measurements of Drilling Fluid Properties: Field Application in the 

Permian Basin, the authors present an automated mud skid unit (MSU), which performs continual drilling 

fluid sampling and measurements at variable temperatures. The unit provides the non-Newtonian 

rheological constants characterizing a yield-power law fluid as well as the real-time friction factor and 

critical Reynolds number using a pipe-viscometer measurement approach. Other important fluid 

properties such as pressurized density, oil/water ratio, and temperature are provided using high-quality in-

line sensors. The unit is controlled by a programmable logic controller coupled with a Linux operating 

system for data analysis. The system sends real-time data to WITSML data servers and provides detailed 

mud reports to engineers working either on-site or remotely. 

Weight on bit (WOB) and differential pressure (DIFP) are two essential parameters derived from 

surface sensors during the drilling process. Regular zeroing of WOB and of DIFP is important in their 

calibration. In the paper An Algorithm to Automatically Zero Weight on Bit and Differential Pressure 

and Resulting Improvements in Data Quality, the authors analyze 40 onshore wells and find that in 

86% of all stands, WOB was either zeroed incorrectly or not at all. An algorithm is developed in the paper 

to determine the appropriate time to perform the zero WOB and DIFP operation. Applying these 

algorithms to historic data can eliminate these errors and improve the effectiveness of data-based drilling 

optimization and analytics. Further, these algorithms could be implemented in an electronic drilling 

recorder (EDR) to improve the quality of real-time data at the rig. 



HFTO (high-frequency torsional oscillation) is a hot topic nowadays. Using vibration sensors on bit 

and along the bottomhole assembly (BHA) with 1000Hz sample frequency, the authors of Simulation 

and Measurement of High-Frequency Torsional Oscillation (HFTO)/High-Frequency Axial 

Oscillation (HFAO) and Downhole HFTO Mitigation: Knowledge Gains Continue Using Embedded 

High-Frequency Drilling Dynamics Sensors study the dynamics of a motor-assisted push-the-bit rotary 

steerable system. Two new types of HF axial drilling dynamics with a PDC bit—the third-order-mode 

HFAO and the harmonics of the HFTO coupled to the longitudinal axis—are discovered and reported in 

detail. In one of the example motor-assist RSS BHA analyses, the simulation results reveal that the 

fundamental HFTO frequency is 11.1 Hz, whereas the fundamental HFAO frequency is 32.9 Hz, which is 

approximately three times higher than the fundamental-mode HFTO frequency. A good correlation is 

observed between the simulation result and the field data gathered from the HF accelerometer and gyro 

sensors embedded in the RSS and mud motors. 

It has been well known for years that stick/slip vibration in drilling with PDC bit can be induced by 

friction and/or by cutting action. However, no method is available to tell if a specific stick/slip vibration is 

induced by which mechanism. In the paper Identification and Mitigation of Friction- and Cutting-

Action-Induced Stick/Slip Vibrations with PDC Bits, the authors classify stick/slip vibration into 

different types and provide a method to identify these types. In addition, they find that bit drilling efficiency 

(DE) is well correlated with the occurrence of cutting-action-induced bit stick/slip vibration. Increasing the 

drilling efficiency of the cutting structure of a PDC bit within a limited critical depth of cut is found to be 

helpful to mitigate bit stick/slip vibration. 

In subsea environments, the use of large-bore/high-rate well designs is often a key contributor to the 

economic recovery of hydrocarbon resources. The enthusiasm for using such well designs, however, 

must also be tempered by a clear understanding of the considerable well control risk they introduce—that 

risk being an increased level of difficulty in bringing such a well under control if a blowout were to occur. It 

is common that multiple relief wells, with their inherent complexities and time investment, would be 

simultaneously required to bring a big-bore blowout under control. In the paper Relief Well Challenges 

and Solutions for Subsea Big-Bore Field Developments, the authors describe methods that can be 

implemented to transcend traditional relief well limitations through use of a relief well injection spool 

(RWIS), with the ultimate goal of dynamically killing a subsea big-bore blowout using a single relief well. 

In both shallow-water (826 ft) and deepwater (8,260 ft) environments, techniques are presented and 

analyzed that will allow for use of a single subsea relief well to perform a dynamic kill using 15 lbm/gal 

drilling fluid injected at 238 bbl/min. 

Automated MPD is a method to enhance downhole pressure-control performance and safety during 

drilling operations. It is becoming more common to use model-based simulation for the evaluation of 

pressure-control systems designed for MPD automation before using those in the field. In the paper 

Modeling and Numerical Implementation of Managed-Pressure-Drilling Systems for the 

Assessment of Pressure-Control Systems, the authors discus such a model, which captures nonlinear 



boundary conditions at the inlet of the drillstring, at the drill bit, and the choke manifold, and also the 

variations in the cross-sectional area of the flow path. The hydraulics model incorporates both the 

distributed and multiphase-flow nature of a drilling system. Model validations are performed. 

 

Completion 

Evaluation of characteristic values of geotechnical parameters (used for oil well design and casing 

design) is associated with uncertainties inherent to the geological processes that change soil strata. In the 

paper Comparison of Methodologies for Statistical Evaluation of Characteristic Soil Properties for 

Top Hole Design, the authors compare three methodologies (namely, NORSOK G-001, Lacasse, and 

DNV-RP-C207) in the geotechnical investigations that characterize eight oil wells located in two Brazilian 

offshore basins. The three selected methodologies are applied to obtain the characteristic values and 

then compared to each other. Analysis shows that undrained strength is better described using the 

methodology for standard deviation proportional to the depth, while for the unit weight, accurate results 

are obtained by using constant standard deviation. 

Selecting appropriate proppants is an important part of hydraulic-fracture completion design. The 

paper Shale-Oil-Fracturing Designs Move to Just-Good-Enough Proppant Economics with 

Regional Sand presents a brief historical perspective on proppant selection followed by various detailed 

studies of how different proppant types have performed in various unconventional onshore US basins 

(Williston, Permian, Eagle Ford, and Powder River), along with economic analyses. The authors compare 

early-to-late-time production response and economics in liquid-rich wells where proppant type changed. 

The performance of various proppant types and mesh sizes is evaluated using a combination of different 

techniques, including big-data multivariate statistics, laboratory-conductivity testing, detailed fracture and 

reservoir modeling, and direct well-group comparisons. 

The development of exploratory wells is based on the interpretation of seismic readings by 

geotechnical field experts. Different interpretations by different experts leads to large uncertainties. In the 

paper Empirical Random Kick Model and Casing Reliability, the authors present an empirical random 

kick model to combine the opinions of different specialists and the reliability analysis of casing subject to 

kick loads. The empirical kick model has a random kick volume and intensity, gas gravity, and influx 

depth. A typical 19,000-ft well is considered as a case study example, and the First-Order Reliability 

Method (FORM) is used as a probabilistic solver. The proposed empirical kick model is shown to have a 

significant impact on casing reliability, in comparison with a kick in which uncertain kick variables are 

assumed with uniform distribution. 

Researchers and the industry believed that water invasion into a shale matrix should dominate the 

process of water soaking before flowback of hydraulic-fracturing fluids. However, the authors of the paper 

entitled Crack Propagation Hypothesis and a Model To Calculate the Optimum Water-Soaking 

Period in Shale Gas/Oil Wells for Maximizing Well Productivity postulate a hypothesis that cracks are 

formed in shale formations during and after hydraulic-fracture stimulation and that they later contribute to 



improved well productivity. The formation of cracks contributes to improving well inflow performance, 

while the cracks also draw fracturing fluid from the hydraulic fractures, reduce fracture width, and 

consequently lower well inflow performance. A mathematical model is developed to describe the dynamic 

propagation of cracks based on the capillary-viscous force balance. The effect of crack formation on the 

long-term well productivity is analyzed using a previously published mathematical model for well 

productivity. A combination of the crack propagation and the well productivity models provides a 

technique for predicting the optimum fluid soaking time before flowback of hydraulic-fracturing fluids. 

Modeling fracture closure with proppant settling and embedment is challenging because of the 

multiple coupled physical processes involved, large time-scale differences, and extreme nonlinearity in 

the coupling of the processes. In the paper entitled Modeling Fracture Closure with Proppant Settling 

and Embedment during Shut-In and Production, the authors use a novel, fully implicitly coupled 

fracturing/reservoir simulator to study fracture closure and proppant-settling/embedment processes during 

shut-in and production. This simulator implicitly couples the reservoir (rock deformation and porous flow), 

fracture (fracturing-fluid flow, proppant transport), and wellbore (slurry distribution, production) domains. 

Results from the simulations clearly show that typical periods of shut-in after fracturing lead to the 

formation of proppant banks at the bottom of the fracture in low-permeability, low-leakoff formations. 

The debonding of cementing interfaces caused by perforation will increase the possibility of 

microannuli/microcrack propagation during hydraulic fracturing. This phenomenon will pose a threat to 

well integrity not only with stimulation operations but also subsequent long-term production. In the paper 

Study on Debonding Issue of Cementing Interfaces Caused by Perforation with Numerical 

Simulation and Experimental Measures, to investigate the debonding degree of cementing interfaces 

after perforation, the authors use a numerical model to simulate the process of the wellbore being 

penetrated by the perforating gun. The numerical-simulation and experimental results show that the 

cementing-interface debonding is mainly caused by the displacement difference between the casing, 

cement sheath, and formation during perforation. The casing with lower elastic modulus should be 

preferred to reduce the debonding area of the cementing interface caused by perforation if the principal 

casing-design criteria were met. 

During well completion operations, the wells are killed with specific fluids to control the well. These 

fluids can invade and damage the formation because of fluid/rock interactions. In the work 

Polyoxyethylene Quaternary Ammonium Gemini Surfactants as a Completion Fluid Additive to 

Mitigate Formation Damage, polyoxyethylene quaternary ammonium gemini surfactants with different 

types of spacers are proposed as clay swelling additives in completion fluids to mitigate the formation 

damage in unconventional reservoirs. Adding the new surfactants will maintain the in-situ permeability 

and avoid the formation damage. The novel Gemini surfactants are tested on unconventional tight 

sandstone formation enriched with high clay content to mitigate the formation damage during well 

completion. Conditioning with the KCl solution resulted in a 38% reduction of permeability and that with 



NaCl solution resulted in an 80% reduction of permeability when treated with DW. The synthesized 

surfactants can be used for well completion operation without any side effects. 

In cases in which fluid losses are experienced after screen installation, isolating the open hole with a 

fluid-loss control valve can be prolonged. In the paper entitled Sand Screen with Check-Valve Inflow 

Control Devices, the authors describe a wash-pipe-free solution for screen installation using a check-

valve inflow control device (CV-ICD). The authors present the wash-pipe-free ICD screen installation with 

a dissolvable check valve and the capability of setting a hydraulic packer without a wash pipe or 

intervention in the open hole. The novel contribution presented is the ability to integrate a ball and cage to 

existing nozzle-based ICDs by using dissolvable material to achieve the preceding results in this 

application. 

 

Shilin Chen, SPE Drill & Compl Executive Editor, 

Distinguished Engineer/Chief Technical Advisor, Halliburton Drill Bits and Services 

  



Editorial Notes 

 

Production is complete for the December issues of SPE Drilling & Completion and SPE Journal. These final 

issues of 2020 offer a combined total of 55 papers on the continuing theme of technical diversity in the oil 

and gas industry, with topics ranging from managed pressure drilling and high-frequency drilling dynamics 

to well work and numerical modeling. 

 

Smart Proof 
The migration is complete and all papers accepted for publication in SPE journals are being edited 
using Smart Proof, an intuitive cloud-based proofreading tool designed to speed up online publication 
and enhance the proof editing experience. After manuscripts are accepted for publication, copyedited, 
and typeset, SPE will email corresponding authors a link with instructions to proofread. Learn more 
about Smart Proof. 

Author Resources 

Visit the Author Resources page for helpful documents, step-by-step instructions for submittal, and useful 

links to forms, style and preparation guides, and copyright information. 
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2020 Outstanding Technical Reviewer Awards 
 

Every year, SPE recognizes members who have made an exceptional effort to ensure the 
technical excellence of the Society’s peer-reviewed journals. For their contributions, the following 
individuals are recipients of the 2020 Outstanding Technical Reviewer Award for SPE Drilling & 
Completion: 
 

Eric Cayeux, Norwegian Research Centre 

Matthew Goodine, BP America 

Carl Johnson, Schlumberger 

Mohamed Mahmoud, King Fahd University of Petroleum & Minerals 

Zhuang Sun, The University of Texas at Austin 

Catalin Teodoriu, University of Oklahoma 

Claas Van Der Zwaag, Equinor 

Todd Zahacy, C-FER Technologies 

 

 


