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“The answer, my friend,
is blowin´ in the wind”

Bob Dylan
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controls

Leading 
Smart Bolting

SMART BOLTING IS MUCH MORE THAN JUST DATA COLLECTION.

Smart Bolting is Complete Process Control.

The increasing difficulties to control bolt tightening activities 

performed remotely, added to the increase in bolted joint criti-

cality, responsibility and potential liabilities, requires systems 

that can annihilate all uncertainties.

Guiding, assuring and proving correct procedures, metho-

dologies and bolt tightening values, established in a more 

knowledge environment while performed remotely, re-

quires systems that, from a wholistic perspective and 

job to be done understanding, take advantage of all 

the available technologies.

Technology is not an end, is a mean to an 

end. We, at Texas Controls, have decades of 

experience in high criticality bolt tightening 

activities, tool and system design and develop-

ment as well as a great understanding of the pe-

culiarities of such responsibility. We are not only 

experts in technology. 

Our continuous research and investigation, our deep 

understanding of the problems and needs of our in-

dustry through constant communication and even 

co-creation projects have led us to develop the best 

technological systems and tools. 

Our Smart Bolting Technologies will convert us in your most 

valuable ally. Our systems will provide. with proof, your com-

plete peace of mind while making the job safer, less effort 

demanding and faster.

The objective: To provide our customers’ with the lowest 

cost safe bolted joints.

INTRODUCTION

The leader is not the biggest, is the one 
that sets the path. Texas Controls has been 
leading the path to follow for more than a 
quarter of century in the bolting industry. 

Smart bolting can be a confusing term. 
Is much more than just data collec-
tion; it’s taking the right advantage 
of all new technological develop-

ments and apply them where they really mean value for the customer. It 
means simplifying the job, to guide and help, to control, to assure and prove 

a job well done. 

It means collecting traceable data plus the tools to take advantage of such 
data for continuous improvement. It means embedding ourselves in the job to be 

done, in our customers needs and potential benefits, increasing safety and reduce 
time and efforts.
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SMART BOLTING ALONG
LIFE CYCLE OF THE WIND TURBINE

FEEDBACK
TECHNICAL ASSISTANCE 
AND TRAINING CO-DESIGN SOLUTIONS MEASURING

& TESTING
Initial phase where

Texas Controls applies

its experience analyzing

the different bolted

joints, their limitations,

potential improvements

and State of the Art

Solutions

Consulting service

where Texas Controls

provides its specific

knowledge, interacting

with the designing

engineers for best

options and solutions.

The best solutions

require a broad

perspective sharing 

different angles

and team design.

Tool, System, Calculation,

Procedure development

through our resources

and capabilities

as an extension of

your engineering

and manufacturing

department.

Texas Controls works with 

the manufacturer testing

and measuring expected

results of the different

solutions.

Assure Fit for Purpose

Solution ready for

manufacturing.

Texas Controls will develop and supply the best Tools and 

Systems, even with Complete Fleet Management agreements 

for such a remote, intense and immediate set of activities.

We will provide Technical assistance and improvements. 

Diagnose and problem solving.

Training at all levels assuring the right qualification.

“
We are
your 
agile
ally 
partner
“

 MANUFACTURE INSTALLATIONU.C.V
UNDERSTAND, CREATE

& VALIDATE
THE SOLUTION PROVISION

FUNCTION
OPERATION &

MAINTENANCE

SUPPLY / ASSISTANCE AND SUPPORT 
AND TRAINING

INTRODUCTIONcontrols

“Fr
om des

ign to reality”

“As
sur

e f t
 for purpose”

“O
ur 

kno
wledg

e at your disposal”
“Reduce yo

ur bolted 

joint cost
s”
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To Lead you have to Set the Path to
Follow. Through our Tech Center we
work out the Customer Experience of
our products, systems and services.
From new Design, Developments
through Technical Support.

When it comes to Project Life Cycle methodology, we base it 

in our dynamic perception of our industry, passion, customer 

orientation, experience and knowledge, technology driven 

creativity and a holistic “Job to be Done” perspective, but 

also helping with complete implementation, through close 

cocreation, listening and understanding and the right metrics 

for continuous improvement.

All projects start either by the needs and potential improve-

ments our industry embedment detects or by direct customer 

request. Having experience and knowledge must not limit the 

need for deeper learning and understanding, that is, intellec-

tual humbleness. 

controls
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LOYAL TO OUR
DESIGN PRINCIPLES

It did not take too long to understand that 

Safety would have to guide the design of all 

our tools and systems. Extreme level of for-

ces, pressures, intense work and the passivi-

ty in our industry, resting in such a comfort 

mode, revealed this primary necessity.

All of our designs run through our Safe-

ty Committee, formed by experts as users, 

unbiased Safety technicians and developers.

Safety is embedded in our culture: Tools and 

Systems have to be as safe as possible but 

also assuring the proper and safe use will de-

fine our holistic Safety perspective.

Out of the Box Thinking. Our design 

and development teams will always be 

formed by different specializations, ex-

perience, functions and views with total 

freedom to hierarchical fears.

Creativity: Simple or Complex Solu-

tions with great value, from a Job to 

be Done perspective.

From an experienced and realistic point 

of view, we will never assure that “No-

thing is Impossible”, but, we have deve-

loped incredible tools, systems and so-

lutions because “we did not know it was 

impossible”.

Being manufacturers, users, supervisors, 

technical service, our customer orienta-

tion and real root cause analysis allowed 

us to gain all relevant information to 

position ourselves one step ahead from 

the rest when it comes to Continuous 

Improvement and Reliability.

Working remotely, understanding the 

cost of a failure, made us aware of the 

need to assure 24/7 reliability. From 

longer lasting components, higher fa-

tigue life to as many standardized ele-

ments as possible available in any part of 

the world and technical service training 

will warranty complete tool and systems 

availability. Our business model is not 

based at all in selling spare parts.

Time is money: offering tools and sys-

tems that considerably reduce bolt tighte-

ning processes and even manpower needs 

really provides the value we promise as a 

customer ally. 

As with all other design principles, our 

holistic approach and “Job to be Done” 

perspective, understanding our custo-

mer’s and even of the different indus-

tries’ needs will allow us a long lasting 

and mutually beneficial Win-Win rela-

tionship.

Asking, Listening, Observing, Experiencing... will rule the Empa-
thy required to understand our Customer’s needs which give me-
aning to our Designs and Developments. Being humble and open 
while disciplined, being consistent while strong believers on the 
need for continuous improvement. A mix of faith and rationality, 
we filter our Designs, Developments and Improvements through 
these ruling principles.

We are not only required to apply Lean 

Methodology to all our activities and 

processes. Our Tools, Systems and Solu-

tions have to offer Lean Capabilities and 

Benefits to our Customer’s manufactu-

ring and all other processes.

Embedding ourselves in our industry’s, 

our customer’s activities; by listening, 

understanding, through Co-Creation, by 

working with them, will be the only way 

to develop tools and systems that will 

increase efficiency, reduce “wastes” and 

optimize work flow.

Projecting ourselves into tool and sys-

tem users allows us to continuously 

search for simplicity of use, making 

“change” a fearless attitude while avoi-

ding mistakes, increasing implementa-

tion processes and assuring user safety, 

including ergonomic and customer sa-

tisfaction challenges.

Achieving fluid evolution and improve-

ments are the warrantor factors toward 

continuous Improvement.

Lean

Value“

“

Safety Creativity User Friendly Life Cycle Cost Reliability

controls TECH CENTER

introduction
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SMART BOLTING

smart bolting

Smart Bolting

01

To Lead you have to Set the Path to
Follow. Through our Tech Center we

work out the Customer Experience of
our products, systems and services.

From new Design, Developments
through Technical Support.
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“The intelligent use of science and technology are 
the tools with which to achieve a new direction”

Jacque Fresco
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SMART BOLTING

controls SMART BOLTING

ZERO INCIDENTS

At Texas Controls we have one 
main purpose: Assuring safe 
bolted joints, for which we 
make use of all the existing 
technology. Our industry can 
not deny the great advantages 
of this data era, we can’t 
perceive and confront bolt 
tightening processes the 
same way we have always 
done, we have to realize that 
we can improve them using 
advanced technology towards 
digitalization. 

Under this context, the 
concept of “Industry 4.0” it’s 
emerging with force. It’s a 
vision that takes advantage of 
technologies such as Internet 
of Things (IoT), Artificial 
Intelligence, Virtualization and 
Automation. 

06. 
Human Factor

03. 
Preventive 

Strategy

07. 
Cost Reduction

01. 
Traceability

purpose:

05. 
Safe Decision

02. 
Guide Proccess

04.
Communication 

Flow

ZER0
incidents
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SMART BOLTING

controls SMART BOLTING

ZERO INCIDENTS

IoT will allow to collect data that will provide access to 
key information to improve our processes from a 7 
dimensions perspective: 

06. EXPERIENCE 
ASSESSMENT, 
THE HUMAN 
FACTOR:

07. COST 
REDUCTION:

Regardless of the quality of the design, materials, tools… the integrity of our bolted joint will 

depend on the inspection, assembly and bolt tightening activities performed by the operator. 

Training and keeping track of personnel qualification (knowledge plus experience) will be key to 

bolted joint integrity.

Our industry needs to keep reducing costs to match or even improve fossil fuel’s Levelized Cost 

of Electricity (LCOE). This requires annihilating the uncertainty of the risk factor (potential costs 

of bolted joint failures), other hidden costs as well as actual productivity, construction and main-

tenance costs. 

Fortunately, this is possible without the need for large investments, just adopting the right 

methods and systems through a Paradigm Change. 

01. PROCESS 
TRACEABILITY: 

Tracking, at every stage from Prototyping, Manufacturing, Construction and Maintenance 

all relevant aspects affecting the bolted joints. What, Who, How, When, the job is done 

even in real time. Complete Process Control

02. GUIDING 
AND HELPING 
DURING THE 
PROCESS: 

Knowing how to perform, having all relevant data at the precise moment with minimum 

effort and in an easy manner for the user, will be the best way to assure a good job. 

03. PREDICTION–
PREVENTIVE 
STRATEGY: 

Centralized and clear information available to the relevant departments and personnel. 

We can focus on avoiding problems instead of solving them.  

This vision will empower our purpose of anticipating any potential problems (Preventive 

Vision), avoiding, to the extent possible, Reactive measures. 

04. COMMUNICA-
TION FLOW FOR 
CONTINUOUS 
IMPROVEMENT:

In many occasions, information will stay locked in silos, causing great ignorance about potential 

weaknesses of the job to be done and the joints. Our goal is to avoid this isolated and not commu-

nicated silos with a centralized system that will allow to have a holistic view of the bolted joints 

and the actions; this way we can perform corrective actions or improvements before an incident. 

We know that information, under the right control should have the capability of flowing in 5 main 

directions:

1. Downward / 2. Upward / 3. Horizontal / 4. Diagonal / 5. External

05. SAFE DECISION 
MAKING, 
ZERO INCIDENTS: 

To succeed with the right decisions, experience and qualification are not enough. We need to 

have real time information, in a trustable and organized manner. This is achieved with the right 

dashboards providing this information in visual, simple and guided manner. We need information 

to make the right decisions. 



SMART BOLTING

controls

TECHNOLOGIES 
as the smart bolting 
differential factor

Implementing smart job flows we need to 
introduce technology to our existing bolting 
systems. 

Cloud based systems, Big Data and Analytics, 
Artificial Intelligence (AI), Virtual Reality 
(VR) and Augmented Reality (AR), as well 
as IoT, Sensorization, Simulation (Digital 
Twins), additive manufacturing (3D) 
and 5G communication will provide the 
vital environment for such special Smart 
Applications. 

Is it worth it to convert our traditional bolting 
activities into Smart Bolting? It sure is, it’s a 
new stage in our industry which will improve 
the connection between Humans, Systems and 
Machines, so manufacturers, constructors, 
maintenance service providers and developers 
can become more efficient, agile and 
collaborative.

SMART BOLTING

TECHNOLOGY

02. DATA
TECHNOLOGY: 

It’s been years already since we realized that 

tools need brains. Sensorization and the 

appropriate software and controls systems, 

allows us to record absolutely all performance 

parameters (cycles, strokes, speed, working 

temperatures, pressure ranges…). This data 

will allow us not only to predict maintenance 

strategies but real improvements. 

Historic data is contrasted to human 

inspection and shop testing as the best 

manner to obtain real performance, reliability 

and improvement first-hand information. 

Continuous improvement never stops.

03. COMMUNICATION
TECHNOLOGY: 

All the data collected from our Smart Tools, 

regardless of initial testing or real working life 

experience, is easily accessible through the 

many different communication technologies 

of which our Smart Tools have been granted 

with. 

Remote locations, regardless of signal 

coverage are not a limitation. From latest 

Bluetooth, Radio, RFID, WiFi, 4G-5G, QR or Bar 

Code to redundant physical memory cards 

will assure all data is transfer to our Cloud. All 

communication technologies allow the right 

control and data transfer between smart 

tools and control systems, and hand-held 

devices (smartphones, smartwatches, tablets) 

and our Cloud and customer’s servers. 

01. MANUFACTURING
TECHNOLOGY: 

Our manufacturing process really starts at 

the design, accurate modeling and simulation 

processes using the latest software solutions. 

From there to either 3D Sample printing or 

to direct real prototype manufacturing using 

State of the Art CNC machining. 

Material, thermal treatment, ductile and 

hardness testing, followed by internal 

performance test through thousands of 

cycles under different conditions, to final 

field testing through alliances with real users, 

before the model is approved and run through 

our Lean Manufacturing processes. As with 

all existing tools and systems, regardless of 

their maturity stage, all performance data 

is recorded for continuous improvement, 

thanks to complete traceability control 

systems (BoltPilot®). 
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controls BoltPilot®

WHY BOLTPILOT® 

Texas Controls, with the development 
of the BoltPilot® System, is leading the 
digitalization of tightening processes in 
our industry. A Complete Process Control 
System that from a holistic perspective will 
eliminate risks and uncertainties through 
guidance, procedure and information 
control, traceability and the provision of 

smarter, faster and safer tools.  

Almost all joints in a wind turbine are held together by the clamping 

force created by fasteners. Bigger turbines, having to withstand higher 

level of forces, affecting the fatigue life of the bolts, and costlier 

environments mean, among other aspects, higher potential liabilities 

and responsibilities. 

Assuring Safe Bolted Joints it’s a need and a Corporate Responsibility; 

we need to work with systems that will assure such target. 

BoltPilot® is the best Joint Integrity Management System, offering 

the Control, Guidance, Procedure Assurance, as well as Complete 

Information and Traceability to assure our Target: Safe Bolted Joints 

and Continuous Improvement  

SUCCESS 
THROUGH
CONTROL

WITH SMART TOOLS

In the field of industrial processes, the tightening of critical joints has 

continued to be carried out in a traditional way, although other business 

processes have advanced a lot in their digitization. Digitization is being 

an enormous help in increasing the control of processes and therefore, 

in reducing the uncertainties and associated risks. 

Incidents, as well as accidents, are the 
consequence of lack of control.

CRITICAL
BOLTING JOINT

AREA

!



        Pages   31   |   31          Pages   30   |   31             

controls BoltPilot®
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After years of experience working on site 

side by side with contractors and bolting 

technicians, we know that we have to bring to 

the industry more than just “Data Collection” 

to offer the value the customers need. 

Increase the efficiency, limit the risks to the 

maximum and get the job done with the 

most smart and safe tools for technicians 

and managers, are the necessary preliminary 

steps for a total control of the processes.

Much more than a just data collection system

BoltPilot is a complete process control System offering 

Guidance, assurance and traceability of all bolt tightening 

activities in the Industry. 

BoltPilot is a system that comprises different categories 

of tightening tools, sensors, built-in intelligence and 

software that unified, conforms a unique solution based 

on our tightening expertise for the management of the 

tightening activities of all critical joints.

BoltPilot bases it´s efficiency on its flexible 

configuration and a direct and clear information 

flow, without manipulation, between the “Office” 

and the “Job Site” of all relevant data, to enable 

high quality and traceable bolt tightening 

activities, reducing risks and boosting operational 

efficiency.

Complete process control

incidents
control

20%
Conventional 

tools

40%
Data

collection

100%
Complete

process
control

70%
Controlled  

bolting
smart tools

incidents
control

controls
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BoltPilot®
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BoltPilot will provide organizations with all data 

related to bolt tightening operations. From Factory 

to Construction to Service. What, How, When, 

Who... in every bolt, joint, turbine and wind farm.

Traceability

We can implement complex instructions and 

procedures directly on the tools and gather 

complete data and relevant information with no 

human manipulation.

Improved Information Flow

The BoltPilot System allows to know the 

development of the tightening process remotely 

with just 3 clicks. Statistical data and reports 

complement the functionalities of the tool.

Control

BoltPilot® allows to obtain true evidences of 

the work carried out, without the possibility of 

“cooking” data, which allows to certificate the job 

done.

Certifcation

01.

02.

03.

04.

WHAT YOU GET                  WITH BOLTPILOT®

BoltPilot was born with the vocation of helping field 

technicians to carry out increasingly demanding 

jobs. It has been developed with the collaboration 

of a multitude of technicians who have helped us 

develop and improve the system from the Job to 

be Done Perspective.

Guidance

BoltPilot allows the technician to follow complex 

processes and ensure that the task at hand has been 

perfectly accomplished. In case of incidents, they 

can be registered in real time in the application, 

saving time for the entire organization.

RealTime-Help

The control algorithms, especially in torque 

tightening, developed by Texas Controls guarantee 

the best quality in the final result, allowing the 

technician to achieve high levels of quality very 

easily.

Built-in Intelligence

The consequence of using smart tools within a 

system like BoltPilot translates into being able to 

do the job correctly and following the procedures

in a faster way. Safety and ergonomics are increased 

as a result of new designs.

Faster & Safer Tools

05.

06.

07.

08.

controls
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BoltPilot®
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Software
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SOFTWARE DEVELOPMENT

APPLICATION SOFTWARE  

All our Application Software are Multidevice (Smart Phone, Tablet, Smart Watch, 

Portable and Desktop) and Cloud or Server based for remote access. Customer’s 

specific needs, such as testing procedure software or specific procedure applica-

tions are part of our everyday activities. 

EMBEDDED SOFTWARE

Also known as Firmware, we constantly develop tool control embedded software, 

based in the right algorithms after years of application and customer experien-

ce. Some of our firmware have set the standards for tool control, in some cases 

protected by Patents, such us our automatic torque pump control, saving time, 

energy, while simplifying operator’s work procedures. 

Regardless of complexity, our Firmware solutions that will control our torque, 

tension and hydraulic powerpacks, will be easily downloadable and installed as 

any version upgrade, by the user, without the need of sending these elements to 

our factory or even service centers.  

At an early start, more than two deca-
des ago, we realized the potential that 
the development of the right software 
could mean to the industries we serve. 
We confronted this task with extreme 
ambition and it did not take too long 
to understand that a complete digital 
transformation was a must for the op-
timization of our customer’s and our 
own activities. 

From Complete Process Control Appli-
cation Software for Joint Integrity 
Management, Tool Fleet Management, 
Calibration and Tool Quality Control, 
to Mobile APPs, embedded systems 
linked to all kind of sensors and con-
trols that can be connected as part of 
the Internet of Things (IoT). 

The flexibility, speed, and process and tool understanding required does not allow us to outsource 
this activity, for which, years ago, we created our own software development team and resources. 
Software Development has become our highest demanding activity, also allowing us and our custo-
mers to take advantage of all the benefits that historic data offers for improvement, management 
and control. While we are probably better known for our standard software package, we have a 
quite intensive demand for custom applications.

controls SMART BOLTING

SOFTWARE DEVELOPMENT
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This is the software behind our Bolt-

Pilot® system. This is a complete jo-

int integrity management platform, 

normally cloud based (it can also be 

based in our customer’s servers) that 

will allow to record, control, manage 

all relevant information regarding joint 

assembly and bolt tightening from a 

holistic perspective. Not only knowing 

what, when, who, how… but all the 

historic data from tools, their life cycle 

control, cycles per joint, maintenance, 

calibration certificates, as well as tech-

nicians experience assessment, mate-

rial certificates (complete document 

management capabilities). 

This powerful software can establish 

customer’s specific procedures for 

construction, for inspection, service 

and maintenance, gaining speed, ac-

curacy and quality of the collected 

data. All this information plays an im-

portant role in our Big Data analysis, 

for tool and procedure continuous im-

provement. 

controls

Servers Databases

User Application

Codes

APPLICATIONS

In some instances, customers will require 
the same parameter controlled bolt 
tightening applications, without the need 
of a complete joint integrity system. Either 
a series of one off applications or the 
simple flexibility of allowing to program a 
specific application for testing or any other 
purpose, this App accessible software, will 
provide the capability of controlling Torque, 
Torque and Angle, Tensioning, Tensioning 
and Elongation or nut rotation, inspection 
procedures to detect bolt load or torque and 
nut movement is just one cycle, are among 
the powerful features of this App that can 
convert your conventional or state of the art 
tools in Smart Bolting Systems.

SMART BOLTING

SOFTWARE DEVELOPMENT

LITE VERSION
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As a stand-alone or, as part of our fleet management services, we have developed 

years ago a Tool Fleet Management platform that will allow our customers to 

have complete control over life cycle cost of the tools, service, maintenance and 

calibration deadlines and records, where the tools are, where they have been, tool 

availability, as well as tool performance, who loses or damages tools. Tools in optimal 

condition available when they are needed. 

Calibration and Service Alerts will automatically be sent in advance avoiding negative 

surprises.

Either Cloud or Proprietary Server based, our customers can access in real time all 

historic and present data of their tools from any part of the world.

controls

APPLICATIONS

Hydraulic or electric torque tools, as well as tensioning tools are not backed up 

by an official calibration code or norm. Tools are sent to calibration labs that have 

experience in sensor calibration, but tools are not sensors, they need to be tested 

and their output contrasted to a calibration standard but understanding many as-

pects of their working manner. Also, as active elements, they need to be serviced, 

cleaned and lubricated between calibration periods and followed by a Verification, 

probably at the factory where they are being used or in the field. 

To control and guide during these calibration and verification processes we not 

only offer calibration benches, specifically designed for these tools, but also the 

right software that will help the process and collect all relevant data and certifi-

cates, either for quality control and its files, or to introduce in customer’s joint 

integrity management and fleet control databases.

SMART BOLTING

SOFTWARE DEVELOPMENT

FleetTrace Ebrate
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Connectivity & 
Sensorization

C/01
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Our Multidevice Systems can 

be programmed, visualized and 

controlled from different devi-

ces such as Smart Phones, Ta-

blets, Smart Watches, Portable 

and Desktop Computers as well 

as Factory IPC systems. 

Conditioned by the availability 

and the environment limitations, 

our tool and systems will work 

under different communication 

alternatives, from Bluetooth, 

RFID, 3G-4G-5G, mobile or Ra-

dio Frequency. Robust and Field 

Proven Safety, with Redundant 

alternatives, will annihilate the 

potential loss of information: In-

formation is safe to the last bolt 

tightening sequence with inte-

grated Physical Memory Cards.

Wind Turbines, Joints, Tools, 

Operators can be recognized 

and approved through QR Co-

des, Standard Barcodes or RFID.

CONNECTIVITY
Visualization, control 
and communication MULTI DEVICE

controls

Used mainly for two-way, 

short commands that need to 

be transmitted quickly betwe-

en tools and controls. 

Used for short-range connectivity 

in remote locations with limited 

or no coverage at all. 

Used mainly for identification 

and fast access to information. 

Mainly used for large data transfer, prior or af-

ter the job is done. Two-way communication, 

assuring the right procedures are the ones 

being used. 

Used mainly for identification and fast 

access to real time information.

Signals, in hard environments (noise) affected 

or interfered communication, will be directly 

wired.

Radio

QR / bar code

Wifi Wired 

RFID

Bluetooth

SMART BOLTING

CONNECTIVITY
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From a complete understanding, through co-crea-
tion, direct contact with personnel at all stages 
(design, prototyping, manufacturing, construc-
tion, service), at Texas Controls we have been 
developing the best and more robust sensorized 
tools. 

For sensorization and connectivity develop-
ments we have in house physical and human 
resources, not depending at all from external 
partners or any other kind of outsourcing needs. 
 
Engineering and knowledge of the harsh envi-
ronments in remote locations, we have found 
the realistic equilibrium for the automation 
and sensorization of bolt tightening processes. 

Sensors, Software (embedded and applications), 
Multidevice and field ready Communication al-
ternatives are our approach for the benefit that 
a Digital 4.0 environment and IoT (Internet of 
Thing) can offer to the industries we serve. 

Robust sensors that do not affect tool handling 
or maneuverability, will not only offer the requi-
red control but will also simplify the bolt tighte-
ning process with great increase in Speed.

SENSORIZATION

Either at Factory, Construction or Service Stages, our 

Manual Torque Wrenches will guide, control and record the 

torque settings to our systems for complete control of the 

bolting process.

Our tools will automatically control and record Torque and 

Torque and Angle. 

Mainly for accuracy, speed and operator effort reduction, 

during inspection or re-tightening services, our systems 

can gradually apply Torque, detect and record the exact 

moment (Torque and Pressure) at which the Nut starts to 

rotate, continue applying Torque to the Nominal Value and 

record the exact degrees required to achieved such value.

Tension and Load, Load and Bolt Elongation, Angle of Nut 

Rotation and Torque Applied to the Nut during Bolt Tensi-

oning process, as well as Load Detection during inspection 

and re-tightening processes are common variables that can 

automatically be programed, controlled and recorded with 

our tools and system.

MANUAL TORQUE WRENCH

HYDRAULIC, ELECTRONIC AND BATTERY TOOLS

DIRECT BOLT TENSIONING

          ANGLE OF ROTATION 

SENSORS INTEGRATED IN THE 

HYDRAULIC TORQUE WRENCH 

(detect nut movement and/or 

angle of rotation).  

          ANGLE OF ROTATION 

SENSORS INTEGRATED IN THE 

NUT ROTATING GEAR SYSTEM 

OF OUR TENSIONERS 

(detect nut movement as bolt 

load control procedure and/or 

nut angle of rotation). 

           REDUNDANT PRESSURE 

SENSORS, WITH ADJUSTING 

AND ALIGNING CAPABILITIES, 

AND DRIFT CONTROL ON 

TRANSDUCERS. 

          BOLT ELONGATION MEA-

SURING SYSTEMS INTEGRATED 

IN THE TENSIONERS OR EXTER-

NAL SYSTEMS, all capturing resi-

dual elongation automatically. 

Are just part of our sensorization 

offerings, with direct communi-

cation with our control systems 

and powerpacks, to avoid human 

manipulation or direct interpreta-

tion of such parameters.

controls SMART BOLTING

SENSORIZATION
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To Lead you have to Set the Path to
Follow. Through our Tech Center we

work out the Customer Experience of
our products, systems and services.

From new Design, Developments
through Technical Support.

Engineering

engineering

02
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Ut tensio, sic vis.
"The extension is proportional to the force.”

Robert Hooke.
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controls

INTERNAL
TESTING

UNDERSTANDING
AND ANALYZING

THE NEED

DEFINING IDEATING
DESIGNING AND 

PROTOTYPING
OPERATIONAL
PROTOTYPE

Final
SolutionFIELD 

TESTING

Learn about users through testing

Co-creatingEmpathize to help define 
the problem

Tests create new ideas 
for the project

Learning from prototypes to
spark new ideas

Tests reveal insights that
redefine the problem

We focus in scalable developments for series production,                            assuring the lowest cost and short delivery.

Our Tech Center is constantly developing new 
systems and improvements either from problems, 
needs and potential benefits that we detect in 
our industry or from specific customers’ requests. 

Almost all new developments or improvements 
are performed through co-creation processes, 

together with real users from existing customers that share the 
perspective of Continuous Improvement.

The developing process follows what may look like a conventional 
linear design process but in reality, it is not as linear as it may seem. 

PROCESS & METHODOLOGY

ENGINEERING DESIGN

tool & system design

Although dominated by technical demands, other departments 
as our “Safety Committee”, cost control, marketing, logistics, 
manufacturing and aftersales will audit and contribute to the 
optimal solution.

Although one stage leads to the next one, the process is carried 
out in a more flexible and non-linear fashion. Different groups 
will audit and provide ideas and requirements; also results from 
testing phase may reveal insights about users which in turn may 
lead to new improvements or even new prototypes.



UNDERSTANDING AND ANALYZING THE NEEDS STAGE

During this stage, as a team we immerse ourselves in the real physical 

environment; we need to focus in our customers’ Job to be done, un-

derstand the processes and never base our conclusions in our own as-

sumptions.

Far from simple brainstorming sessions, we set our efforts in gaining 

deep understanding of the users and their needs. Substantial amount 

of information is gathered through observation, hands on, engaging and 

empathizing with our customers.

DEFINING

During this stage all information previously gathered and created will be 

arranged and put together to be analyzed and synthesized in order to 

define the core problems to be solved and the potential scope of the 

new development.

IDEATING

During this third stage and after developing a solid background in pre-

vious stages, we are ready to start thinking “outside the box” to identify 

new solutions and looking for alternative ways of viewing the problem. 

These ideating sessions are stimulated by free thinking.

1

2

3

controls

DESIGNING AND PROTOTYPING

Tech Center members will start a design and production process of scaled 

down versions of the product, system or specific features. Prototypes will be 

tested by the team and shared with other groups outside the team.

This is an experimental phase aiming at identifying the best possible solution 

for each of the problems identified during the previous stages.

The solutions are implemented within the prototypes, and, one by one, they 

are investigated and either accepted, improved, re-examined or rejected on 

the basis of the users’ experiences.

TESTING

Normally performed as a co-creation process, working closely with existing 

customers, this 5th stage will not be considered final. The results generated 

will be used to redefine one or more problems and inform the understan-

ding of the users, the conditions of use, how people think, behave and feel. 

As said, assumptions should not rule the development process; hands on, 

empathy and intellectual humility, working and testing with real users will 

provide the feedback necessary for an optimal design.

During this stage, alterations and refinements are made in order to derive 

as deep an understanding of the product or system and its users as possible.

4

5

ENGINEERING DESIGN
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PROCESS & METHODOLOGY



MECHANICAL DESIGN

Our industry and customer orientation can only be satisfied by conti-
nuous development and improvement of bolting systems, tools, fea-
tures and even auxiliary equipment; we don’t design just products, we 
design experiences.

For such purpose, physical, human and intellectual resources are requi-
red: from State of the Art Computer and Software, CNC and 3D Prin-
ting, to decades of know-how and field experience, since technology 
itself is not enough.

“ Design is not a linear process anymore and we need 
to succeed and accelerate the process, 
from idea development to real time production.”

controls

Conceptualization

•     From Research to Concept.

•     From Idea to Optimum Solutions to design problems.

•     Defining the technologies, electronics and sensors that need                                 

       to  be embedded into our systems and tools.

•     Data driven generative design.

Virtualization

•     High Performance Computer Cluster Resources

•     3D CAD Modeling software and techniques for creating               

      fully-fun ctional and customizable designs ready for 

       simulation and optimization, prototyping and manufacturing.

•     Simplified 3D Modeling.

•     CAM and conventional manufacturing drawings.

Simulation and Optimization

•     From classical calculations, Finite Element Analysis (FEA) to 

        emprical test data.

•     Static, Thermal, Von Mises, Linear and Non-Linear FEA.

•     HPC Cluster Resources for complex calculations and simulations 

        at higher speeds.

•     Computational Fluid Dynamics (CFD) simulation and analysis.

•     Static and Dynamic Loading, Impact, Stress, Fatigue Analysis.

Manufacturing

•     Scale Models.

•     3D Printing for prototyping/testing.

•     CNC Machining.

ENGINEERING DESIGN
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AUTOMATION

Wind Industry’s success, its cost optimization, requires not only 
the best turbine designs, economies of scale, improving the su-
pply chain, but also achieving the right manufacturing, construc-
tion and operation and maintenance automation levels.

controls

Assisted Mobility and Automation

Either for factory or field construction, Texas Controls is constantly developing mobile and 

automated devices that will considerably robotize bolt tightening activities, gaining:

•     Speed through assisted maneuvering and sequence algorithms.

•     Safety by avoiding operator’s hands or fingers being placed in potential pinch points.

•     Ergonomics by annihilating operator’s physical efforts.

•     Quality by guiding and control.

•     Traceability by Complete Process Control firmware, software and platform systems.

The development of Automated Bolt Tightening Systems that provide the Complete Pro-

cess Control objective will require a deep understanding of each activity to determine the 

actual limitations, the reasonable time and manpower reduction aimed, and the right balance 

between system complexity, reliability, flexibility and scalability as well as ease of transport and 

installation.

ENGINEERING DESIGN

tool & system design

Wind turbine manufacturing 
and construction automation 
will be conditioned by the 
search for safety, speed, qua-
lity, traceability and ergono-
mics, ruled by two constants: 
Assisted Mobility and Assisted 
Automation.
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ERGONOMIC DESIGN

controls
tool & system design

ENGINEERING DESIGN
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We approach ergonomics in a similar way as we approach the design 
of a tool or system. We fit ergonomics as part of our safety strategy but 
also as part of our constant search for quality excellence. Ergonomics is 
part of our design process, something that will have a beneficial impact 
in Safety, but also in the quality of the job being done by making it easier 
for the operator to perform the process as indicated and improving the 
customer experience. 

Step 1: 
Identify and Unders-
tand the Users and 
their experiences.

We start by identifying the 

users and understanding the 

potential benifits that we can 

provide, through a humble and 

open exchange of valuable in-

formation. 

It’s of great importance to 

achieve a dynamic hands-on set 

of opinions and recommenda-

tions from the real users. 

Step 2: 
Develop the 
appropriate Designs

Input of real users but also from scientific, me-

dical  and safety entities, we obtain hidden and 

unknown risks, short and long term and recom-

mendations to be applied to our solutions.

At this stage we elaborate prototypes or se-

mi-finished solutions to be shared with close 

customers (users).  

Step 3: 
Testing and 
Evaluation

Solutions at this stage 

are tested in the field. 

Two-way communi-

cation is still vital for 

solution success and 

part of the continuous 

improvement process.

Step 4: 
Solution 
implementation

Solutions are implemen-

tated and communicated 

to our potential custo-

mers. 

In some case it will requi-

re consciousness raising 

and training, as well as 

the right follow up. 

CATEGORIES OF ERGONOMIC
S

CATEGORIES OF ERGONOMICS

Physical ergonomics 

• working postures

• manual handling

• repetitive movements

• musculoskeletal disorders

• workplace layout and environment

Psychological ergonomics 

• mental workload

• decision-making

• human-computer interaction

• human reliability

• attitudes

• stress

• motivation

• pleasure

• cultural differences

Organizational ergonomics

• communication

• work design

• staff resource management

• working time patterns

• co-operative work

• quality management

• organizational culture

USER-CENTERED 
DESIGN
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Technical
Assistance

B/02

MANUALS & PROCEDEMENTS

& VALIDATIONS

DIAGNOSE AND

PROBLEM SOLVING

BOLT LOAD CALCULATION,

MEASUREMENT, CONTROL

AND VALIDATION

MODELING AND

NUMERICAL SIMULATIONS
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The job to be done, right the first time, safely and 

in a cost-effective manner will have to follow the 

best procedures. 

Bolted joints are complex systems and their success 

will strongly depend on physical elements but also 

in human factors. 

Our Tech Center has written internal Best Practice 

Manuals for different companies, which establish 

rules to follow, either generic or specific, when it 

comes to bolted joints - Inspection, Preparation, 

Assembly and Bolt Tightening, serving as learning, 

understanding and guiding resources. 

Establishing, through descriptive manuals, 

optimized procedures and the appropriate 

training and qualification, will be part of our 

technical support.

We offer many different training options and 

platforms. From conventional classroom or 

field training and implementation to on-line 

training.

controls

MANUALS, PROCEDURES
AND TRAINING

From a Safety matter, through time or effort 

reducing requirements to bolted joint integri-

ty incidents, solutions require a deep analysis 

of their causes.

Real Root Cause Analysis (RRCA) added to our 

experience, allows our Tech Center to come 

with the most appropriate solution. From De-

sign flaws to bolt load related problems that 

may be causing fatigue, thread striping, bolt 

yielding…

In many instances, we are contacted also du-

ring the Design process, where we can predict 

potential bolt load problems offering alterna-

tives that can warranty safe bolted joints.

In other cases, we are presented with speci-

fic incidents or failures; our Tech Center will 

study flange to bolt rigidity factors, manufac-

technical assistance

turing and material configurations, load sta-

bility… and all other matters that may have 

caused bolted joint integrity incidents, to

come up with the best solutions.

Although many of these analysis, and solu-

tions are achieved as a reactive methodology, 

the potential of our experience, knowledge 

and the resources of our Tech Center can, and 

should, be used as a Preventive Strategy.

ENGINEERING DESIGN

DIAGNOSE AND
PROBLEM SOLVING

¨If i had 20 days to solve a problem, 
i would take 19 days to define it.̈

Albert Einstein.

Rules                   Procedures                  Manuals                   Training                Qualification            Tech Support

BEST PRACTICE 
MANUALS
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In our Tech Center we have State of the 
Art physical, intellectual and human 
resources to perform bolt load analysis, 
requirements, measurements and 
control.

Determining the right Load Magnitude 
and how to achieve it, and being able 
to control the Stability of such Load 
over time, are crucial for bolted joint 
integrity.

BOLT LOAD MAGNITUDE

Calculating the required Applied Bolt Load to ob-

tain the desired Residual Bolt Load can be done by 

theoretical formulas but we will back it up through 

empirical tests and real bolt load measurements, 

using our ultrasonic, strain gauges or load cells.

ULTRASONIC BOLT LOAD MEASUREMENTS

Either at factory or field, our ultrasonic bolt load 

measuring units (BoltPilot® Monitor) will perform 

the most precise bolt load measurements, not only 

during the tightening process but will allow to ob-

tain the same measurements in the desired time 

frames (hours, days, months, years…) to control 

bolt load stability.

Very powerful tool, commonly used as a validation 

procedure for prototypes, for diagnose activities or 

for assuring extremely accurate measurements on 

critical applications.

TORQUE TO LOAD CALIBRATION

We have automated systems that can be used in 

lab and in the field for establishing Torque to Load 

empirical tests, even determining friction factors.

Our family of BoltPilot Load Calibrators will obtain 

the right Torque to Load relationship, capturing, 

without human manipulation, the required data, 

serving as an empirical test for such values while in 

occasions, used to check bolt quality requirements.

STRAIN GAUGES AND LOAD CELLS

The use of load cells or, even more convenient and 

accurate strain gauged bolts can allow us to mo-

nitor, in real time, and even with alarms, bolt 

load behavior.

From personnel training applications to Wind 

Turbine tower and blade applications, real 

time bolt load control; our Tech Center can 

design and manufacture load cells and strain 

gauges.

TORQUE AND ANGLE CALCULATIONS

In rigid joints, determining the appropriate 

bolt load for joint element settlement and 

nut turning angle, will provide a more accu-

rate bolt tightening result when torque is the 

tightening method.

Our Tech Center can provide, through empi-

rical tests, the Torque and Angle values that 

will set the appropriate bolt load thresholds.

TOOL CALIBRATION AND VERIFICATION 

SYSTEMS

Complete calibration and auditing systems 

and programs, as the ones used in our Tech 

Center can be designed and implemented in 

our customer’s facilities, either lab or field.

In recent years we have developed portable 

field tool verification systems, that serve as 

an uncertainty eliminating audit, approving 

or disapproving tool validity; these verifica-

tion systems, controlling static and dynamic 

torque, load and pressure, provide periodical 

field-testing requirements especially for con-

tracting firms.

controls

LOAD ANALYSIS 
& CONTROL

Texas Controls relies on numerical modeling 
and simulations for most of its tool and sys-
tem joint interaction, as part of an optimiza-
ton process prior or combined with empirical 
tests.

Years ago, due to our R&D commitment and 

the inexistence of specific software for dyna-

mic simulation of bolted flange behavior pla-

ced big efforts and resources to find solutions 

to this real need: Being able to simulate flange 

behavior during tightening processes not only 

at final bolt loads, since these type of simu-

lations would allow us also to optimize such 

processes in complex bolted joints.

  

Through a Fortissimo Project we formed an 

alliance with the Galician Supercomputer Cen-

ter (CESGA) and AIMEN Technological Center. 

This was just the seed for such ambitious pro-

jects. 

From there on, through High Performance 

Computer based simulation and parallel com-

puter clusters we can run mathematical mo-

deling and numerical simulations in dozens 

instead of thousands of hours. 

The results are dynamic simulations from 

which optimal models can be obtained for 

elastic interaction and non-linear modeling 

that such complex mechanical systems expe-

rience. These models allow not only to opti-

mize the tightening sequence and process, 

offering great time savings but also annihilate 

levels of uncertainty on the integrity of critical 

joints as part of our Safe Bolted Joints com-

mitment. 

technical assistance

From optimal flange to bolt rigidity ratios to 

Finite Element Analysis and complete bolted 

joint modeling and numerical simulations are 

engineering services offered as part of our 

Technical Support. 

Intellectual as well as all kind of human and 

physical resources will be found in our Tech 

Center.

ENGINEERING DESIGN

MODELING & NUMERICAL 
SIMULATIONS
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03

safety committee

Safety Committee
SMART BOLTING

“It takes leadership to improve safety”
Jackie Stewart
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¨Torque tightening / bolt Tensioning 
is a specialist skill. Only trained and 

competent personel should undertake 
torque tightening/carry out bolt tensioning 

and use equipament which is correctly 
maintained and calibrated¨

HSE -Safety Notice 2/2000 
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Safety First :
The Safety Committee

controls THE SAFETY COMMITTEE
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It should be the duty of every employer 
to ensure, so far as is reasonably practi-
cable, the health, safety and welfare at 
work of all employees. 
    
 The Health and Safety Act.

The extreme levels of forces and pressures gene-

rated during bolt tightening activities have to be 

taken seriously, from a Quality but also from a Safe-

ty perspective. Safety is everybody’s responsibility, 

therefore a corporate one and will only be achie-

ved through the right leadership.

Our strong belief that there is always room for im-

provement, lead us to establish, years ago, our in-

ternal Safety Committee; this committee is formed 

by engineers from our Tech Center, by safety tech-

nicians as well as field supervisors with extensive 

experience as users. 

Every single design or development is analyzed and 

filtered by this committee before validation, but 

also existing tools and systems through constant 

collaboration with real users. Understanding the 

job to be done, deep risk analysis, hazard identifi-

cation and Real Root Cause Analysis (RRCA) of past 

incidents enrich our potential to come out with the 

safest solutions. 

Although personnel qualification will always be the 

main reliever, as part of our continuous improve-

ment strategy, we focus on risk points to come with 

the best solutions to alert, eliminate or, at least, mi-

nimize their potential.

This responsibility implies a continuous search for 

optimum Active and Passive Safety Features and 

Measures for all tools and systems but also the 

work and its environment. Active Safety features 

to prevent accidents from occurring and Passive 

Safety measures to mitigate or minimize the conse-

quences of potential incidents.

controls

SAFETY FIRST

         THE SAFETY COMMITTEE:

At Texas Controls, we have SAFETY embedded in our culture.
Visible and invisible risks are 
associated to bolt tightening 

activities, not only to the 
tools. All our studies are 

directly included in our Best 
Practice Manuals and in some 

cases lead to the publication 
of company specific Employee 

Handbooks. Creating a Safe 
Working Environment, identi-
fying workplace hazards and 
safety issues to address them 

accordingly is part of the 
Committee’s objectives.

 ACTIVE SAFETY

This is over which we have more control. The 

best defense against accidents occurring du-

ring bolt tightening activities is to prevent the 

accident from occurring in the first place. 

Eliminating or minimizing reaction point rela-

ted incidents, safety handles, safety tool con-

trol for the operator, extra safety margins for 

all materials and designs, protection against 

oil projections, testing and certification of 

lifting points, electrical protection, operator 

training, Best Practice Manuals, are among 

many of our successfully recognized safety 

innovation features.  

technical assistance

 PASSIVE SAFETY

Action protocols for oil projections, pressure 

release safety valves, reaction force minimiza-

tion are among safety features and measures 

that our Safety Committee have developed 

and will continue working on. 

The Job and the Working Environment

The Committee’s activities are not limited to 

the continuous improvement of the safety of 

our tools and systems. We focus on the risk 

hazards of the specific job to be performed 

with such tools and system when tightening 

bolted joints.

Safety First

The committee’s activities will interact with many departments such as Quality Control, 

Field Services and The Academy (among others), since many aspects will be promoted in our 

industry either during training sessions as well as external services, helping our customers 

with Hazard Identification, Action Protocols, Risk Analysis in ways we can contribute to a 

Safer Industry.

 Safety requires to keep ourselves one step ahead.

SAFETY COMMITTEE
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Tool Design:

 

As much as possible, the design of the tool needs 

to limit the possibility of hands and fingers being 

placed in potential pinch points when instinctive 

or reflex uncontrolled action. Our tools are de-

signed with this objective and in our automated 

systems, pinch point access is almost impossible.

Safety Handles: 

 Our easy to position and weight balanced double 

safety handles were born to meet several purpo-

ses: Operator Comfort, ergonomic handling and 

avoiding hands and fingers being placed in po-

tential pinch points. 

Operator Control: 

Higher torque values require heavier tools and 

therefore two operators. Any miscommunication 

between the tool operator and the pump opera-

tor can lead to an incident. We designed the best 

Enabling and Safety Switch, with which the tool 

operator is in total control not depending on the 

pump operator. 

Tool Operation: 

Double ratchet tools, as well as some electric 

tools, maintain reaction force when pressures it’s 

released or even in retract mode. In most occa-

sions, double ratchet tools need pressure increa-

se to liberate the second ratchet; just imagine 

the extra suffering and damage that this means. 

We design our torque tools in a way that as soon 

as advance pressure is not activated, reaction is 

eliminated. 

Safe Pump Pressure: 

Our pumps are designed in a way that when sto-

pped (even through emergency stop), all pressu-

re is released. 

Safe Reaction Arms: 

The designs of our reaction arms are not only 

easy to position but are run through a safety fil-

ter, limiting hand and finger entrapment by un-

controlled reflex actions. Also, continuous desig-

ns of application specific reaction arms are part 

of our daily activities

Our  Differentiated 
Safety  Solutions 

controls

         REACTION POINT RELATED:

We are all aware of incidents in hands or fingers suffered by technicians due to entrapment 

in pinch points while using powered torque wrenches. Avoiding these incidents requires:

         OIL PROJECTIONS:

The extreme levels of hydraulic oil pressure 

and the consequences of such oil coming into 

our body, should make us all aware of this po-

tential hazard. 

• Tensioners are designed to redirect any oil 

leak to the bolt avoiding a radial projection.

• Torque wrenches and bolt tensioners are de-

signed to the highest safety ratios of mechani-

cal integrity in our industry. 

• We only use hoses and connectors of higher 

working pressures than tools potential pres-

sures and with safety shields.

• All pumps are designed with protective 

shields where higher pressures occur. 

• All pumps supply pressure at 90º or 180º 

from the operating positions. 

 

         LIFTING AND HANDLING:

Pumps falling down while being lifted has be-

come quite common. Analyzing the matter, 

we concluded two serious aspects not being 

taken into account by other manufacturers: 

The need for tested safe lifting points and the 

need to assure the pump safely in its frame 

since most of the pumps in the market are 

only supported by 4 small bolts to the frame, 

breaking quite easily and falling out of the fra-

me while lifting our handling. 

 

• Certified lifting points to 2.5 times the 

pumps weight. 

• Minimum 8 fixing points motor to frame 

working at shear and tension.

         ELECTRICAL ISSUES:

Surprisingly, most power packs in the industry 

do not have circuit breakers. Electrically sys-

tems of this type, being powered by genera-

tors in many instances, continuously moving 

from power cords and plugs in a field envi-

ronment, should always have over-current / 

over-voltage protection. For us this is a must:

•  Thermal Circuit Breakers

•  Emergency Stop Switch

•  Heavy Duty Shielded Cables

         MECHANICAL PROJECTIONS:

A tensioner’s puller failure while strongly 

pressurized can become a dangerous cannon 

ball, and this is something to really take into 

account in an industry where is not possible 

to force operators to not stand in the tensio-

ner / bolt axis. The extreme levels of forces 

and pressures can force a tensioner, torque 

wrench, manifolds... to explode, to blow out. 

The wrong impact socket, especially in an in-

dustry that space restrictions forces reduced 

walls in such items, can be a hazard point. We 

take these aspects very seriously: 

•  Closed Wind Turbine Tensioner Designs 

have been tested and certified by an indepen-

dent certification entity to prove that puller 

failure will not allow the tool to move, jump 

or fly away from the bolt. 

•  All our tool designs require a minimum me-

chanical integrity safety of at least 1.6 being 

2.0 + the average.

•  Any new design runs full pressure testing of 

at least 10,000 cycles, witnessed and certified 

by independent certification companies.

•  Safe and robust impact sockets with the ri-

ght fixing system square drive to socket. 

• Finite Element Analysis for optimal impact 

socket custom designs and ductile materials 

to avoid metal chips projections.

SAFETY COMMITTEE

Safety  Solutions
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The  Academy

The Academy
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“Intellectual growth should commence 
at birth and cease only at death.”

Albert Einstein
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Our training entity “The Academy” has been offering bolt tightening 
qualification courses for almost 25 years. Our training platform will 
help and serve as a Personnel Experience Assessment Control base. 

A bolted joint is a complex system; its integrity will completely depend on the appropriate interaction of different physical 

elements (flanges, bolts, nuts, washers…) and Human factors (design, inspection, assembly, tightening…). 

Most of the incidents in bolted joints are directly related to human intervention. If we take into account other human 

factors or human related aspects such as design, inspection, selection of materials, loads, procedures… incident causes 

leave small room for non-human related aspects.

Qualification or, at least different levels of understanding, need to be promoted through different departments 

and personnel, if we want to assure the integrity of our bolted joints. 

Of all aspects that contribute to bolted joint integrity, Personnel qualification is the most relevant, since the 

right level of knowledge and understanding at all levels, will be the biggest insurance against potential 

wrong doing or other potential mistakes. A qualified environment will be our best filter against safety and 

quality incidents. 

At the bolt tightening level, the apparent simplicity of bolt tightening activities, leads us to underestimate 

the need for operator qualification. 

controls

The Academy

“ That all important clamping force which holds the joint together – and without which there 
would be no joint – is not created by a good designer, nor by high quality parts. It is created 
by the mechanic on the job site, using the tools, procedures, and working conditions we have 
provided him with… The final, essential creator of the force is the mechanic, and the time of 
creation is during assembly. So, it’s very important for us to understand this process.”

Mr. John H. Bickford; “An Introduction to the Design and Behavior of Bolted Joints”

Introduction

THE ACADEMY
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Certified Integrity
   The Human Factor

The increased criticality of all bolted joints in a Wind Turbine, requires a deeper 

analysis and consideration of ”The Human Factor”. Between 60 to 70% of all 

bolted joint Incidents are directly related to human intervention, while almost 

all other causes can also be related to human responsibilities, such as design, 

controls

FLANGED JOINT

MATERIAL CHECKING

QUALIFED STAFF

DOCUMENTED PROCEDURES

INTEGRITY TESTING

HYDRAULIC TESTING

RECORDED/DOCUMENTED

WELDING JOINT

MATERIAL CHECKING

QUALIFED WELDER

DOCUMENTED PROCEDURES

NON-DESTRUCTIVE TESTING

HYDRAULIC TESTING

RECORDED/DOCUMENTED

material and procedure selection, bolt load calculations, etc. Our industry is in extreme need 

for personnel qualification assurance. 

If we take a look at welded joints and their requirements, we’ll see that all industries 

assume these requirements; when it comes to bolted joint, serving the same function 

and considered as critical, such control is not required.

Human Factor

THE ACADEMY
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TEMPORARY 
JOINT

  
WT BOLTING TECHNICIAN

WT BOLTING SPECIALIST

WT BOLTING INSPECTOR

WT BOLTING SENIOR SPECIALIST

WT QUALIFIED BOLTING INSTRUCTOR

Same level of control 
and security: 
bolted joints VS welded joints.

Our experience and understanding of the different needs, problems and even fears of the 

different stakeholders in our industry, allowed us to help them finding the right path to 

efficient qualification, by designing 5 levels of bolting training courses.

PERMANENT 
JOINT

THE ACADEMY

Certified Safety

CERTIFIED WELDING INSPECTOR

SENIOR CERTIFIED WELDING INSPECTOR 

CERTIFIED WELDING EDUCATOR

CERTIFIED RESISTANCE WELDING TECHNICIAN

CERTIFIED RADIOGRAPHIC INTERPRETER

CERTIFIED WELDING SUPERVISOR

CERTIFIED WELDING SALES REPRESENTATIVE

CERTIFIED WELDING ENGINEER

CERTIFIED ROBOTIC ARC WELDING

controls
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controls

Bolting Certificate
Knowledge Areas

From Theory to Job Execution, through 

real simulations and practical experiences.

Understanding the need for a job well 

done, safely and how this can be achieved.

Real qualification is only achieved by adding 

knowledge and experience. Proof of expe-

rience will be a must in our industry.

Experience
Assessment

Safety & Quality
Awareness

Practical
Competency

5

6

4

THE ACADEMY

Different training levels have been designed according to each function’s 
needs. From component requirements and inspection, safety and quality 

during job execution to design requirements and calculations.

Knowledge Areas

Fastener’s and joint behavior, and all aspects 

that affect bolted joint integrity.

From Reactive to Preventive Strategies. 

Avoiding incidents while learning and impro-

ving from experiences.

Joint Integrity and continuous improvement 

require analysis of bolt tightening data as 

well as complete traceability of joint ele-

ments, tools and personnel.

Technical 
Knowledge

Preventive
Strategy

Data &
Traceability

2

1

3
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Training Along 
Joint Integrity

controls

Understanding the bolted joint and its behavior is by itself a need 
for Wind Turbine Designers, Manufacturers, Assemblers and Service 
Technicians. 

The Human Factor, and therefore, Human Qualification, dominates 
all stages. 

Designing the right bolted joint requi-

res to take many aspects into account. 

Effective and feasible Designs, as well 

as appropriate material and component 

selections need a deep knowledge and 

understanding: Possibility of achie-

ving the required safe clamping force 

(MAGNITUDE of Load) and being able 

to warranty the STABIILITY of such load 

over the life of the joint, starts at the 

Design and Engineering Stage.  

Assuring that materials, tools, storage 

and handling, meeting the strict speci-

fications will require a level of unders-

tanding aimed at different functions 

and responsibilities such as Purchasing, 

Logistics and even Project planning.  

Serious material traceability and ins-

pection from manufacturer to ware-

house and from warehouse to bolted 

joint. 

Between 60 to 70% of bolted joint fai-

lures have their origin in direct human 

intervention. The same way that per-

sonnel performing welded joints are 

required to be approved and qualified, 

our industry should assume that person-

nel performing bolted joints, of same 

or even higher criticality, should have 

correct proof and assessment of the 

right level of qualification.

Design Inspection Quality

Inspection and commissioning activities 

are extremely important functions if we 

want to assure safe bolted joints. 

Specific and effective training will help 

assure the quality of the work perfor-

med while serving as a redundant bol-

ted joint integrity protocol.

“Torque tightening / bolt Tensioning is a specialist skill. Only trained and competent personnel should undertake 
torque tightening / carry out bolt tensioning, and use equipment which is correctly maintained and calibrated”

HSE - Safety Notice 2/2000

THE ACADEMY

Selecting the right tools and methodo-

logy is crucial aspect to achieve joint 

integrity. Not all methods are univer-

sal. Methodology, and therefore the 

tools to be used, are conditioned by 

design and materials. 

Supporting and guiding Bolting Tech-

nicians requires accessibility to Bolting 

Specialists.  Covering this function can 

be as important as assuring the Techni-

cians’ competence, creating a qualified 

and competent working environment. 

Methodology Support Protocol

Training Along Joint Integrity
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controls

The Academy offers different levels of training and certification depending on the ac-
tivities and responsibilities to be executed by the operators, as well as guiding tools for 
appropriate experience assessment.  Although we offer specifically designed training 
courses under demand, experience has taught us that understanding the needs and the-
refore defining the different levels of qualification will be the best way to optimize the 
activities and resources required. We have 5 standardized programs and certifications 
to cover the different needs, all of them including practical training sessions. 

controls

Levels 
Wind Turbine (WT)

BOLTING
CERTIFICATE

TECHNICIAN
BOLTING

CERTIFICATE

SPECIALIST
BOLTING

CERTIFICATE

INSPECTOR
BOLTING

CERTIFICATE

INSTRUCTORSPECIALIST
SENIOR

BOLTING
CERTIFICATE

1 2 3 4 5

WT Bolting 
Specialist

Training Course aimed at the certification of project mana-

gers, assembly team managers or any other personnel that 

may need to have a deeper understanding related to bolted 

joint integrity. Subjects treated cover the ones included for 

the WT Bolting Technicians but in a much deeper manner. 

One of the objectives of this training program is to provide 

a good understanding about:

• Fastener system behavior: From Hooke’s Law to 

all forces affecting the joint and the fasteners. 

• Reasoning behind each bolting method and 

their limitations.

• Inspection methods.

• How to assist and solve doubts about bolting 

matters at the application.

THE ACADEMY

Level 1 Level 2

WT Bolting 
Technician 

Training Course aimed at the certification of turbine 

assemblers. Main subjects treated in this course are:

• Safety Aspects

• Bolts and Nuts: How they work 

• General Inspection

• Understanding Load and Tension

• Tightening Methods

• Understanding Torque

• Understanding Tensioning

• Correct use of hydraulic tightening tools

• Bolt Load Verification

• Preventive Maintenance of tightening tools

• Troubleshooting

• Data Management

Levels
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WT Bolting 
Inspector

Aimed at personnel performing quality ins-

pections during wind turbine installation 

and service. 

Although this module will run through the 

different subjects required  for Bolting 

Technicians, to avoid having to go through 

excessive training, the course will focus 

on bolted flange inspection procedures, 

potential flaws, different methods and 

their limitations, from a quality control 

perspective.

WT Bolting 
Senior Specialist  

Aimed at engineering and highly techni-

cally ranked personnel. To achieve this 

qualification, it is mandatory to obtain 

the WT Bolting Specialist qualification 

first and, at least 6 months of continuous 

proven experience with bolted joints. 

A WT Senior Bolting Specialist will be 

able to guide and support Technicians, 

Specialists and Inspectors. Mastering 

subjects such as bolted design con-

ditions, incident root cause analysis, 

material characteristics and behavior, 

will be part of the Certification pro-

cess and requirements. 

WT Qualified Bolting 
Instructor 

Aimed at personnel covering internal 

training requirements, the certification 

process for becoming an Instructor will 

require 3 years of continuous proven 

experience as a WT Bolting Senior 

Specialists. 

Level 3 Level 4 Level 5

THE ACADEMY

Knowledge & Experience

 

Qualification should be understood as the result of adding Knowledge and Experience. 
Knowledge, by itself, will not guarantee qualification; experience, by itself, will not guarantee qua-
lification. Each certification level should include practical sessions, a practical test plus proof and 
assessment of practical experience. A series of Hands-On practical sessions are required followed by 
a final exam; Proof of experience (prior and post training) will be required for which Texas Controls 

will help offering an easy to follow on-line template for such purpose. 

Knowledge & Experience



        Pages   101   |   101          Pages   100   |   101             

controls

SIMULATION BENCHES 

Practical sessions are performed in our tower flange 

simulation benches and with torque to load and ten-

sion to load calibrator systems offering a much better 

understanding about safety, how to optimize and as-

sure expected load. 

BOLTED JOINT COMPONENTS PREPARATION 

AND INSPECTION  

From alignment, drying, cleaning to fastener inspec-

tion. Understanding aspects such as fasteners inspec-

tion focusing of main flaw potential points. 

Measuring fasteners, understanding aspects such as 

thread tolerance, excess protective layers, right care 

and handling.  

TOOL PERFORMANCE VERIFICATION

Practical Sessions with tools in different maintenance 

and number of cycles as proof and understanding of 

the different levels of tool performance depending 

on the appropriate periodical maintenance and lubri-

cation requirements. 

TOOL INSPECTION AND GENERAL 

TROUBLESHOOTING 

Understanding tool working principles and general 

troubleshooting. Electrical requirements (power and 

cable sections), hydraulic oils for different environ-

ments. 

Students will disassemble and assemble hydraulic tor-

que tools, hydraulic tensioners and hydraulic power 

packs. 

EXPERIENCE PROOF AND ASSESSMENT 

Texas Controls will provide an on-line interactive tem-

plate where technicians can register their practical 

experience in the field. Serving the purpose of expe-

rience proof and assessment for qualification upgra-

ding purposes as well as a ranking system for technical 

approval for higher responsibility critical joints. under 

different communication options, from Bluetooth, 

RFID, WIFI, 4G-5G mobile or Radio Frequency.

THE ACADEMY

Hands-on practical sessions, 
examination and proof of experience.

* All our training courses can be taken either presence based or through our on-line platform. Either method for 

WT Bolting Specialist, WT Bolting Inspector, WT Bolting Senior Specialist and WT Qualified Bolting Instructors, 

certification practical tests will be required as well as proof of experience. 

 CERTIFICATION
 PRACTICAL

 TRAINING MODULES
 EXPERIENCE 

REQUIRED

WT BOLTING TECHNICIAN 1, 3, 4 and 5 3 Months

WT BOLTING SPECIALIST 1,2,3,4,5 6 Months

WT BOLTING INSPECTOR 2,3 3 Months

WT BOLTING SENIOR 
SPECIALIST 1,2,3,4,5

6 Months as WT Bolting Inspector plus 
6 Months after Course Finalization

WT QUALIFIED BOLTING
 INSTRUCTOR 1,2,3,4,5 3 years as WT Bolting Senior Specialist 

Knowledge & Experience
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All our training courses can be taken either presence based or 
through our on-line platform. Either method for WT Bolting 
Specialist, WT Bolting Inspector, WT Bolting Senior Specialist 
and WT Qualifed Bolting Instructors, for their certifcation 
practical tests will be required as well as proof of required.

controls

Face to face

Presential Training

THE ACADEMY

Methodology

on-line

The on-line methodology ... can 
be taken either presence based 
or through our on-line plat-
form. Either method for WT 
Bolting Specialist.

E-learning
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¨Intelectuals solve problems,
geniuses prevent them.

Albert Einstein
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Job Well Done

USA  
BRASIL
MÉXICO
CHILE 
ARGENTINA
DENMARK
AUSTRALIA
SPAIN
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controls SAFE BOLTED JOINT

QUALITY OF MATERIALS

DESIGN, LOAD, CALCULATIONS 

AND PROCEDURES

PERSONNEL QUALIFICATION

APPROPRIATE TOOLS

Assuring the right material specification and correct condition. 

Traceability.

Reviewing any design or manufacturing flaws.

Correct loads, methodology and procedures.

Proper training (Knowledge + Experience).

Complete understanding of procedures and its importance.

Proper and Safe use of tools.

Best Practices.

Right and safe tool for each application

Calibration.

Appropriate condition, verification and maintenance.

Our Principles Our Assurances
Always working and promoting the assurance of Safe Bolted Joints

We all have the legal and moral 

obligation to use the Best 

Available Techniques to assure 

the safety of the people working 

in our industry and to minimize 

any negative impact in our 

environment.

All incidents in bolted joints are 

avoidable.

The cost of an incident will 

always be much higher than the 

cost of avoiding it.
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P.I. de Bergondo, Calle Parroquia de Bergondo,
parcela R-17, 15165, La Coruña (Spain)

SUBSIDIARY IN TARRAGONA:C./ Carbó, 51-52 Nau 20,
Polígon Industrial Riu Clar, 43006 Tarragona
+34 977 19 90 11
administracion.tarragona@texascontrols.com

USA BRANCH: 11265 Windfern Road, ZP 77064 Houston, TX. USA
+1 832 340 7330       
office.houston@texascontrols.com

MEXICO BRANCH:  Circuito José F. Gómez s/n, Colonia 2ª Sección, 
70000 Juchitán de Zaragoza, Oaxaca. México
+52 97 1711 1383
jetoledo@texascontrols.com

BRAZIL BRANCHES: BR-304 (km.11,5), Parque de Exposições, 675-Loja B, 
Parnamirim – RN, 59.146-750, Brazil
Avenida Jorge Amado, s/nº galpão 04, Jardim Limoeiro, Camaçari, 
BA,  42.800-605, Brazil
+55 84 3643 2108
enrique.pascual@texascontrols.com

ARGENTINA BRANCH:  Ruta 3 Sur, km 696.5, Local 9 CP 8000 – Bahía 
Blanca, Buenos Aires. Argentina
+55 84 3643 2108
enrique.pascual@texascontrols.com

DENMARK BRANCH: Lodsvejen 23, Mellerup CP 8930 Randers No. 
Denmark
+45 8641 8080
office.denmark@texascontrols.com

CHILE BRANCH: Av. Ventisquero 1204, bodega 103, Comuna de Renca, 
Santiago de Chile
+56 2 2381 5634
tiago.oliveira@texascontrols.com

TEXAS CONTROLS SL

P.I. Bergondo, 15165

A Coruña, Spain

+34 981 970 070

info@texascontrols.com

www.texascontrols.com

Follow us

FACEBOOK

LINKEDIN

YOUTUBE

INSTAGRAM
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