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Challenges with Bolt Maintenance

The proper installation and maintenance of bolted joints is crucial, but also a common pain point. Traditional bolt testing methodologies have
significant drawbacks in terms of efficiency and accuracy. Bolt iQ is the next generation technology for tension measurement

Introducing Bolt iQ

Traditional retorquing as a method for
checking bolt tension is slow, inaccurate,
and can disturb or damage bolts
unnecessarily

Elongation-based methods require
numerous calibrations and baseline bolt
measurements, meaning they cannot be
used on in-situ bolts without loosening and
replacing them

Bolt iQ is a new, DNV-certified technology
that requires zero device calibrations, can
be used on the installed base and provides
full traceability for every bolt tested
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Traditional re-torquing is imprecise due to the numerous factors (such
as variations in friction factor) that can impact the accuracy of torque
as a proxy for tension

Retorquing every bolt during maintenance inspections is time
consuming, requires heavy equipment, and can disturb or damage
bolts unnecessarily

Elongation-based methods require baseline measurements of every
bolt before they are under load, which add cost to new bolts and
means that in-situ bolts must be loosened, measured and then
replaced

The devices used to measure elongation also require numerous
calibrations which compromise their ease of use and efficiency

Bolt iQ uses DNV-certified bi-wave technology to measure tension
directly. It uses a proprietary deep learning model for each bolt type,
meaning that once a bolt type has been modelled and added to the
system, it can be used on any bolt of that type, including those in-situ

Unlike other methodologies, Bolt iQ measures tension directly without
relying on inaccurate conversions from proxies and does not require
baseline bolt measurements or device calibrations



The Bolt iQ System -

Bolt iQ is the first Al-powered bolt tension measurement tool for the global wind industry. It measures tension directly and accurately
in seconds, without device calibrations or reliance on proxies such as elongation or torque

Fast Facts

1. BoltiQ tested 100 bolts in 30 mins during field trials, e
reducing maintenance inspection time by >90% ‘ A ctant ‘

2. DNV certified methodology & accuracy1 :

3. Accurate to within 5.5% of yield stress

4. Works on bolts in-situ without baseline measurements

5. Weighs approx. 1.5Kgs

6. Multiple forms of connectivity

[1] DNV Statement No: 80QT-DNV-SE-0160-07114-0 Issued: 2025-01-24

How it Works — in less than 30s per test

1. Select the bolt to be measured in the device's software
(can be done by scanning a QR code)

The system has a
range of harness
options for hands-free
e Transducer with magnetic clamp carrying alongside
other equipment.

2. Place the solid couplant on the head of the bolt a Handheld tablet

3. Place the transducer in the centre of the bolt and twist
the magnetic clamp to fix it in place. The alignment
device can be used if required

9 Solid, reusable couplant
4. Initiate the test on the tablet. The device will take a few

seconds to generate the measurement o Adjustable alignment device
5. Confirm the result, which will then synchronise with the g A
. o RN & g 4710} /?\
cloud platform, ready to be viewed and downloaded 9 @ ac &aps %= RFiD
Watch our demo video here =———~ Verified by DNV
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https://www.youtube.com/watch?v=UoKp5a29jpw

Bolt iQ’s Technology -

Bolt iQ combines proprietary hardware and software to measure tension to a high degree of accuracy

1. Proprietary Hardware 2. Time-of-Flight Ratio Calculation 3. Proprietary Software

Input Signals Feature Regression
o I Extraction Prediction
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= Predictant’s proprietary transducer generates both = Tension is measured using the time-of-flight ratio = Predictant’s proprietary model analyses the wave
longitudinal and shear waves between longitudinal and shear waves forms, extracts the relevant features, and produces an

accurate reading, which is displayed on the tablet and
uploaded to a cloud-based platform for viewing,
analysis and reporting

= Tension also depends on other factors (diameter,
clamp length, Young's modulus, temperature etc.)
but the system adjusts for all of these variables
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The Benetfits of Bolt iQ: Technical & Operational

Bolt iQ has several key benefits vs. hydraulic equipment and elongation-based devices. It is faster, more accurate, easier to use, has

full traceability, and can be used on the installed base with equal efficiency

Tensioner / Elongation
Benefits Torque ge Bolt iQ Bolt iQ Notes
Device
Wrench
Accuracy X o v +/- 5.5% with a C.I. of 95%
S
E 2. .
& Measurement speed X ~ \/ Seconds vs minutes
ks
- No pre-install measurements
Usable on in situ bolts v X v needed
Safe and lightweight X \/ v Bolt iQ weighs around 1.5kgs
Ease of use X x v Minutes of non-specialist training
only
© 3
S Clean handling X ~ v No mess solid couplant
£
@
o Automated set - .
OQ_ up/reporting X X v Eliminates error and time
In-field calibration v X Not required
Baseline bolt X \/ X Not required

measurements
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Elongation tools typically claim +/- 10%
accuracy, but this usually refers to
measurement of the elongation of the bolt
rather than actual tension, and numerous
factors (Young's modulus, bending,
temperature etc.) can further impact the
veracity of the conversion from one to the
other

Once elongation devices are set up and
working, they are significantly quicker than
torque wrenches. However, this assessment
of them vs. Bolt iQ includes the
requirement for multiple calibrations (e.g.
system zero, transducer to device, stress-
factor compensation, length, etc.)

Elongation devices do not involve the same
risks of oil leakage etc. that torque
wrenches do, however, they do require
liquid couplant. Bolt iQ functions with a
proprietary, solid, reusable couplant that
can be transferred from bolt to bolt and
replaced when required.



The Benefits of Bolt 1Q: Time & Cost Savings

Bolt iQ can save over 90% of the man hours required for an annual checks of 10% of bolts. In other use cases where a higher
percentage of bolts are tested such as QC for manufacturing & assembly or break-in maintenance, Bolt iQ delivers more savings

Key Results Value Drivers

In an example case of the annual test of 10% of blade and tower bolts in a 2MW Tangible

. ) . . . .
onshore turbine, testing bolts with Bolt iQ vs. a torque wrench delivered™ = Faster testing of bolts: Bolt iQ successfully tested 100 bolts in 30 mins during

field trials — a rate of less than 20s per bolt

91% reduction in man hours per service -
= Faster, safer movement around the turbine from flange to flange compared

The benefits of using Bolt iQ increase as more bolts are tested, so would be even to moving around with heavy hydraulic equipment. Movement with and use
higher during a post-installation break-in maintenance check or QC for of heavy hydraulic equipment is limited to addressing bolts that actually
manufacturing & assembly, where a higher percentage of bolts are tested. require retightening

The more bolts that are tested with Bolt iQ, the greater the benefits Bolt iQ * Labour cost savings from reduced man-hours

delivers. = Increased turbine availability/uptime from faster services

Intangible
= Instant, digitised reporting for data analysis and compliance purposes
= Better data — an actual tension value that can be tracked over time

= Technician safety & workload from reduced time carrying hydraulic
equipment

*excel support can be provided and can be adjusted to suit customer fleet/turbine specifications

Introducing Bolt iQ
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Contact Us

Website:
General Inquiries:
Sales Inquiries:

International & US:

www.predictant.io

predinfo@predictant.io

sales@predictant.io

+01(984) 489-0930



http://www.predictant.io/
mailto:predinfo@predictant.io
mailto:sales@predictant.io
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DNV Certification

DNV

STATEMENT OF QUALIFIED
TECHNOLOGY

DNV

STATEMENT OF QUALIFIED
TECHNOLOGY- ANNEX 1

St No.: Izsued Wald ung:
SOOT-DNV-BE-CHE0-071 14-0 Aos-01-34 AOS01-24
Issued for:

Bolt iQ™ System

Specified in Annex 1

lssued to:

Predictant LLC

6521 Meridien Dr
27616, Raleigh, NC, USA

According to:

DNV-SE-0160:2021-09 Technology qualification management and
verification

Based on the decument:
QR-C-DNV-SE-D160-07114-4 Qualification Report, dated 2025-01-24

The Technology was subjected to all steps of the Technology Qualification Process as described
in DNV-SE-D160, and it was found to achieve the targets identified in its qualification basis
nobwithstanding with the conditions and limitations defined in the qualification report.

Changes of the technology are to be approved by DNV.

Hodiorup, H126-51-24 Hellorup, 205-01-24

For DY Renewables Certifioation For DY Renewabise Cartifioation
U L0y o 4
s NS R & =

Banis Vsctergaard : Jocuse Guifamo

Service Line Leader Froject Marager

SRatmerert No:
SOOT-DNV-3E-0960HTT1 140

Measuring equipment
Type

Operating environmental conditions
Temperature ranges

Boit size and grade in scope

Boit configuration

Boit bending

Performance metrics
Device accuracy

Interfaces

wwmmammw

Fagelaofl

Instructions and equipment to measure preload during
installation and inspection of bolted joints

Bi-wave ultrasonic transducer with magnetic clamp
sembly

as!
Solid couplant

Pulser-Echo module

Tahlet PC

Software

Relational time-of-fight measurement with ultrasenic
waves

Predictant LLC

0*Cto40°C
M30-MT2, IS0 BBE Grade 10.8
Standard boltwasherinut, gaivanized
Stud with nutiwasher pair, galvanized
£2deg.

£8% of yield stress with B2.73% confidence interval (Cl)
£5% of yield stress with B2.32% Cl

See QR-C-OMNV-SE-0160-07114-4

Tha catiication body & DWW Renewables Certfication Grrbi, Broceonal 10, 22487 Harbug
D40 Marmes e Carticrion in e radng T o DK ceSicetion businems in B sermewshie srergy ncy.

The B Brocksorkal 18, 487 Harmburg.
Ot mrme e Certicuion in toe g T of Dhie cesfioation busisem in B ermeie snergy ndury.
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Disclaimer EP

This presentation has been prepared by Predictant LLC (the “Company”) and the Company is solely responsible for its contents. The Company
expressly disclaim any and all liability for representations, expressed or implied (whether as to the past, the present, or the future) contained in,
or for omissions from, the presentation or any other written or oral communication transmitted.

Only those particular representations and warranties that may be made by the Company, as appropriate, in a definitive written agreement,
when and if one is executed, and subject to such limitations and restrictions as may be specified in such agreement, shall have any legal effect.

In addition, this presentation is preliminary in nature and may include certain statements provided by the Company with respect to product
performance. Estimates of future product performance reflect various assumptions made by the Company that may or may not prove accurate,
and also reflect the exercise of a substantial degree of judgment by the Company’s management as to the scope and presentation of such
information. It should not be assumed that such estimates will be accurate.

No representations or warranties are made as to the accuracy or completeness of such statements or estimates of future performance. Actual
results achieved may differ substantially from those projected. By its acceptance hereof, each recipient agrees that neither it nor any of its
directors, officers, employees, agents or representatives will copy, reproduce or distribute to other third parties, in whole or in part, at any time
without the prior written consent of the Company. This presentation shall remain the property of the Company.
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