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Guidance device and method for installing flanges

TECHNICAL FIELD

The present invention relates to a guidance device and
method for installing flanges by fastening a plurality of
bolts.

BACKGROUND

On large industrial construction sites, e.g. chemical
plants, refineries, o0il and gas facilities, LNG facilities,
the installation of a large number of flanges with multiple
bolts is required. In order for the site to operate safely,
the bolts are to be fastened by applying a sufficient amount
of torque in a predetermined torqueing pattern. This is a
time and money consuming process.

It is desired that a permanent record is stored, for
instance for quality audit sessions. Therefore, the bolting
process, executed by a worker, is often witnessed by an
inspector to ensure that such a permanent record is developed
in the form of a written record.

This further contributes to the time and costs, in
particular since inspectors may not always be available,
thereby delaying the bolting process.

US7984657 discloses a wireless—enabled tightening system
for fasteners. The system includes a visual designator
configured to project an indicator onto a work piece. The
system also includes a torque wrench comprising a wireless
transmitter and a means for identifying whether the correct
torque has been applied to a fastener on the work piece and
configured to provide a feedback for a user. The system also
includes a camera configured to capture an image of the work

piece when an appropriate amount of torque has been applied
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to the fastener. The system further includes a microprocessor for determining sequence of
the fastener and identifying the tightened fastener.

The system of US7984657 requires a camera configured to capture an image of the
work piece during the entire installing process and a visual designator, which are both not
very practical on large industrial construction sites. Also, US7984657 requires significant
processing power necessary to compare image and significant network bandwidth to
transmit image data files. Furthermore, the functioning of US7984657 relies on a “known
environment”, which isn’t always available.

Reference is further made to US2014/0336810A1, GB2514264A, CN204818666U,
JP2015196231, W0201434194, W0201399373, JP2011240425, KR20110054491,
W0201128362, US20110023280 and JP2000111450.

SUMMARY

Embodiments provide an improved system and method for installing flanges by
fastening a plurality of bolts.

An aspect of the present disclosure provides a guidance device for guiding a worker
through a process of installing flanges by fastening a plurality of bolts with a torque
wrench, the guidance device is arranged to communicate with the torque wrench and is
arranged to communicate with the worker via a user interface, the guidance device being
further arranged to

a) obtain flange information about a flange to be installed, the flange information
comprising an amount of bolts to be torqued, a required torqueing pattern of the bolts to be
fastened and required torque values to be applied to the respective bolts in the required

torqueing pattern
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b) output via the user interface of an indication of a
first bolt of the required torqueing pattern and optionally
the required torgque value associated with the first bolt,

¢) receive an applied torque value from the torque
wrench,

d) output via the user interface an indication of the
next bolt of the required torgqueing pattern and optionally
the required torgque value associated with the next bolt,

repeat ¢) and d) until a last applied torque value
associated with the last bolt to be torqued according to the
required torqueing pattern is received from the torque wrench
and

e) transmit a torque record to a remote computer or data
storage , the torque record comprising applied torque values
associated with the flange and an indication of the order in
which the torque values have been applied.

According to a further aspect, there is provided a
method for guiding a worker through a process of installing
flanges by fastening a plurality of bolts with a torque
wrench, the method being performed by a guidance device being
arranged to communicate with the torque wrench and the worker
via a user interface, the method comprising execution of the
following by the guidance device:

a) obtaining flange information about a flange to be
installed, the flange information comprising an amount of
bolts to be torqued, a required torqueing pattern of the
bolts to be fastened and required torque values to be applied
to the respective bolts in the required torgqueing pattern,

b) ocutputting via the user interface of an indication of
a first bolt of the required torqueing pattern and optionally
the required torgque value associated with the first bolt,

¢) receiving an applied torque value from the torgue

wrench,
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d) outputting via the user interface of an indication of
a next bolt of the required torqueing pattern and optionally
the required torgque value associated with the next bolt,

repeating ¢) and d) until a last applied torque value 1is
received from the torque wrench and

e) transmitting a torque record to a remote computer or
data storage, the torque record comprising applied torque
values associated with the flange and an indication of the
order in which the torque values have been applied.

The guidance device and method provide the advantage that
installation of flanges by fastening a plurality of bolts can
be done in a relatively quick manner, without compromising on
the quality of the installation process.

Direct torgqueing audits can be carried out from a remote
location by an off-site inspector, who can quickly review and
sign off. Also on-sight audits can be planned guickly. This
all contributes to improved efficiency, as errors can be
detected and correctly quickly, while the worker is still
nearby. This way, a worker can receive feedback about his/her
work quickly, preventing the worker from repeating the error.

As workers are guided through the process of installing
flanges training is re—-inforced.

Use 0of the method and guidance device further enhances
the quality of work by codifying the approved flange
tightening process for instance in the guidance device.

Furthermore, automatic and reliable record keeping is
ensured. This allows for torqueing audits being conducted
later in time, for instance in case of a failure of the

flange.

DETATLED DESCRIPTION
As indicated there is provided a guidance device or

assisting device for guiding or assisting a worker through
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the process of installing flanges by fastening a plurality of
bolts with a torque wrench.

The guidance device is arranged to communicate with the
torgque wrench, preferably wirelessly, and is further arranged
to provide information to the worker via a user interface,
preferably a display.

The guidance device is preferably a computer device, and
more preferably a mobile computer device, such as a handheld
computer device. The term mobile computer device is used here
to refer to a computer device that can function without being
connected to wires and can be carried by a person.

The guidance device may be any suitable computer device
and typically comprises a processor and a memory unit, the
memory unit comprising instruction lines readable and
executable by the processor to provide the computer with the
required functionality as explained in this text. The
guidance device further comprises an input/output unit to
enable the guidance device to communicate with remote
devices, such as the torque wrench and remote computers. As
indicated, the guidance device further comprises a user
interface to output information to a user and receive user
feedback and/or instructions.

The guidance device is arranged to a) obtain flange
information about a flange to be installed, the flange
information comprising an amount of bolts to be torqued, a
required torqueing pattern of the bolts to be fastened and
required torque values to be applied to the respective bolts
in the required torqueing pattern.

The flange information may comprise an amount of bolts to
be torqued, for instance 2, 4, 8, ... 64 bolts. The flange
information further comprises a required torqueing pattern of
the bolts to be fastened and required torgque values to be

applied to the respective bolts. The torque pattern may
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prescribe to apply torgque to a bolt more than once, wherein
the amount of torque to be applied increases.

The flange information may be obtained in any suitable
manner.

According to an embodiment, the flange information is
obtained by first obtaining flange indicator by

- reading in a digital work plan comprising a plurality
of flanges to be installed, the order in which the flanges
are to be installed and associated flange indicators, or

- scanning a flange indicator attached to the flange,
such as scanning a RFID code or visual code, e.g. a barcode,
using a scanner or camera associated with the guidance device
or

— capturing an image of the flange using a camera
associated with the mobile computer device and apply pattern
recognition techniques to obtain the flange indicator or

— obtaining the flange indicator by manual input via the
user interface,

and subsequently obtaining the flange information from a
flange information database by using the flange indicator.

The flange information database may be stored in the
memory unit of the computer device or may be stored on a
remote computer to which the computer device has access.

The flange information database comprises a plurality of
flange indicators and associated flange information. The
flange indicator may be a flange ID, unique for a specific
flange or for a type of flange. The flange information may be
obtained through the flange information database using the
flange indicator as entry.

According to an embodiment, subsequently obtaining the
flange information from a flange information database by

using the flange indicator is done by
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— looking up the amount of bolts of the flange associated
with the flange indicator in the flange information database
and subsequently,

— looking up the required torqueing pattern for the amount of
bolts in the flange information database.

The flange information database may comprise or have
access to pre-defined torqueing pattern templates for
specific types of flanges. The flange information database
can be customized and loaded with new data for any required
bolt pattern, number of bolts or industry standard.

The guidance device is further arranged to b) output via
the user interface an indication of a first bolt of the
required torqueing pattern and optionally the required torque
value associated with the first bolt.

As explained in more detail below, the required torque
value may also be directly communicated to the torque wrench,
in which case the worker may not have to be provided with
information of the required torque value via the user
interface.

In response to the information provided via the user
interface, the worker may use the torgque wrench to apply the
required torque value on the first bolt.

The torque wrench may be any torque wrench suitable for
recording an actual applied torque value and transmitting the
applied torque value.

The torgque wrench may comprise a head that is arranged to
apply torque to a bolt and a handle attached to the head
allowing a user to handle and position the torque wrench.

The torque wrench may be arranged to record an applied
torgue value. The torque wrench may be a manually activated
torgque wrench or a machine activated torque wrench, such as a

hydraulically activated torque wrench.
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The torque wrench may be arranged to be set to a
predetermined torque value.

According to an embodiment, the torque wrench may be a
digital torque wrench, i.e. a torque wrench that includes a
digital sensor that outputs the amount of torque being
applied when tightening a fastener such as a nut or a bolt.

The torgque wrench may further be arranged to provide a
user with feedback when the required torque value is applied,
for instance by a warning signal.

The transmitter may be a wireless transmitter.

Next, the guidance device 1s arranged to €) receive an
applied torgque value from the torque wrench.

This i1s done in response to the torque wrench
transmitting the applied torque value.

After having received the applied torque value, the
guidance device is arranged to d) output via the user
interface an indication of a next bolt of the required
torqueing pattern and optionally the required torgque value
associated with the next bolt.

According to an embodiment, the guidance device is
arranged to

b') output the regquired torgque value associated with the
first bolt to the torgue wrench, and

d’) output the required torque value associated with the
next bolt to the torque wrench.

This has the advantage that the torque wrench can
automatically set the required torque. Depending on the
torque wrench used, the torque wrench may apply the required
torgque when prompted by the worker or can provide user
feedback to the worker when the worker has applied sufficient
torque. According to such an embodiment, it may not be
necessary to output the required torque value via the user

interface.



10

15

20

25

30

WO 2018/037107 PCT/EP2017/071408

According to an embodiment outputting via the user
interface of an indication of the next bolt of the required
torgqueing pattern is done by providing a visual
representation of the bolts, wherein the next bolt of the
required torqueing pattern is represented differently than
the other bolts.

The guidance device may be arranged to provide a wvisual
representation of the bolts and the sequence in which the
bolts are to be torqued.

The guidance device is arranged to repeat c¢) and d)
until a last applied torgque value associated with the last
bolt to be torqued according to the required torqueing
pattern is received from the torque wrench.

As a next step, the guidance device is arranged to e)
transmit a torque record to a remote computer or data
storage, the torque record comprising applied torgque values
associated with the flange and an indication of the order in
which the torque values have been applied.

The data storage may be a data cloud, being a data
storage which is wirelessly accessible by a plurality of
compueters.

According to an embodiment, the guidance device is
arranged to transmit the torque record to the remote computer
directly after the last applied torque value is received.

The term directly after is used here to indicate that the
torgque record is transmitted as soon as the torgue record 1is
completed and available for transmission. In practice, the
torque record is transmitted within 8, 4 or 2 hours,
preferably within 5 minutes, more preferably within 1 minute
or most preferably within seconds, from receiving the last
applied torque value. This allows for torqueing audits to be

carried out from a remote location directly.
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The torque record is stored in the remote computer to
allow for an (off-site) inspector to quickly review and sign
off on a report to testify the bolt and flange have been
fastened in line with procedure. The record may also serve as
a means for permanent record of the bolt and flange
installation.

The guidance device and the torgque wrench may be embedded
in a single housing, but according to a preferred embodiment
the guidance device and the torque wrench are in different
housings. This provides a flexible guidance device that is
capable of interacting with a variety of torque wrenches.

The person skilled in the art will understand that the
present invention can be carried out in many various ways

without departing from the scope of the appended claims.
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CLAIMS

1. A guidance device for guiding a worker through a process
of installing flanges by fastening a plurality of bolts with
a torque wrench, the guidance device is arranged to
communicate with the torque wrench and is arranged to
communicate with the worker via a user interface, the
guidance device being further arranged to

a) obtain flange information about a flange to be
installed, the flange information comprising an amount of
bolts to be torqued, a required torqueing pattern of the
bolts to be fastened and required torque values to be applied
to the respective bolts in the required torgqueing pattern,

b) output via the user interface of an indication of a
first bolt of the required torqueing pattern and optionally
the required torgque value associated with the first bolt,

¢) receive an applied torque value from the torque
wrench,

d) output via the user interface of an indication of a
next bolt of the required torgqueing pattern and optionally
the required torque value associated with the next bolt,

repeat ¢) and d) until a last applied torque value is
received from the torgque wrench and

e) transmit a torque record to a remote computer or data
storage , the torque record comprising applied torque values
associated with the flange and an indication of the order in

which the torque values have been applied.

2. Guidance device according to claim 1, wherein the flange
information is obtained by first obtaining a flange indicator

by
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- reading in a digital work plan comprising a plurality
of flanges to be installed, the order in which the flanges
are to be installed and associated flange indicators, or

- scanning a flange indicator attached to the flange,
such as scanning a RFID code or visual code, e.g. a barcode,
using a scanner or camera associated with the guidance device
or

— capturing an image of the flange using a camera
associated with the guidance device and apply pattern
recognition techniques to obtain the flange indicator or

— obtaining the flange indicator by manual input via the
user interface,

and subsequently obtaining the flange information from a

flange information database by using the flange indicator.

3. Guidance device according to claim 2, wherein
subsequently obtaining the flange information from a flange
information database by using the flange indicator is done by
— looking up the amount of bolts of the flange associated
with the flange indicator in the flange information database
and subsequently,

— looking up the required torqueing pattern for the amount of

bolts in the flange information database.

4. Guidance device according to any one of the preceding
claims, wherein the guidance device is arranged to transmit
the torque record to the remote computer directly after the

last applied torgque value is received.

5. Guidance device according to any one of the preceding
claims, wherein the guidance device and the torgue wrench are

arranged to communicate wirelessly.



10

15

20

25

30

WO 2018/037107 PCT/EP2017/071408

_13_

6. Guidance device according to any one of the preceding
claims, wherein outputting via the user interface of an
indication of the next bolt of the required torqueing pattern
is done by providing a visual representation of the bolts,
wherein the next bolt of the required torqueing pattern is

represented differently than the other bolts.

7. Guidance device according to any one of the preceding
claims, wherein the guidance device is arranged to

b') output the regquired torgque value associated with the
first bolt to the torgue wrench, and

d’) output the required torque value associated with the

next bolt to the torque wrench.

8. Method for guiding a worker through a process of
installing flanges by fastening a plurality of bolts with a
torque wrench, the method being performed by a guidance
device being arranged to communicate with the torque wrench
and the worker via a user interface, the method comprising
execution of the following by the guidance device:

a) obtaining flange information about a flange to be
installed, the flange information comprising an amount of
bolts to be torqued, a required torqueing pattern of the
bolts to be fastened and required torque values to be applied
to the respective bolts in the required torgqueing pattern,

b) ocutputting via the user interface of an indication of
a first bolt of the required torqueing pattern and optionally
the required torgque value associated with the first bolt,

¢) receiving an applied torque value from the torgue
wrench,

d) outputting via the user interface of an indication of
a next bolt of the required torqueing pattern and optionally

the required torque value associated with the next bolt,
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repeating ¢) and d) until a last applied torque value is
received from the torgque wrench and

e) transmitting a torque record to a remote computer or
data storage, the torque record comprising applied torqgue
values associated with the flange and an indication of the

order in which the torque values have been applied.





