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Welcome to the ETD’s end of the year Newsletter — fii// of news on
Contents new and exciting developments in ETD for application to energy gen-

erating and processing plant worldwide. We are now firmly covering
New Developments not only fossil plants but also renewables and nuclear plant including
materials for fusion power plants.

Hydrogen & Ammonia for ‘low or
free C’ CCGTs

Auditing Windmill Manufacturing
in China

Reliability Centred Maintenance
(RCM)

Plant Benchmarking on flexible op-
eration

Creep testing of aberrant P91

Ultra-miniature specimen creep
testing

Technology
EDSE (Electric Discharge Sam-
pling Equipment)
SFM use on turbine blades

ETD’s Portable ‘Precision Hard-
ness Testing’

LFET, BFET — Fast boiler tube
scanning for wall thinning & crack-

ing European Technology Development (ETD) based in Surrey, just
MAGSCAN - Scanning of P91/P92 south of London, UK, has just passed the milestone of quarter of a
for aberrant microstructures century of dedicated services to Power, Refining, Process plant and
Oil & Gas industry worldwide. These services include full plant in-

Conferences spection and condition/ life assessment/ Fitness-for-Service/ RBM/

RBI/ Crack Assessment/ Weld Repairs and more for its existing repeat
clients and new clients worldwide.

MIMA-3 Int. Conference

Software Systems

Ol A O I e Al [n addition to the traditional plant inspection and monitoring, ETD
uses some very specialised and innovative techniques, many devel-
oped by ETD in collaboration with the international industry, saving
clients time and money and at the same increasing plant inspection

Maintenance Adviser Software cover and thus increasing plant safety and reliability.
(MAS)

‘BLAS’ “Boiler Life Assessment
Software
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Low-Carbon or No-Carbon CCGTs - A new Hydrogen and Ammonia fuel project

ETD has been working for a few months now on a one-year study project into the use of Hydrogen and
Ammonia for combustion in gas turbines and its effect on combustion, hot-gas path components and
HRSGs. This will also look at hydrogen production, transport, storage and a mix-of hydrogen or ammonia
with the natural gas for combustion. Cost of hydrogen on-site production and storage or transport will be
studied where possible. The damage to materials is also being investigated. The project is being undertaken
by ETD for a group of North American utilities. This project is expected to lead to a larger project studying
worldwide developments of all 'low or no carbon' fuels for use in the existing and new fossil power plants
by 2030 and beyond.

Auditing Windmill Manufacturing in China and Egypt

ETD has just completed auditing of a number of factories in China on behalf of a large European utility
who are installing Windmill farms in Egypt. A similar job is expected to be performed for another manufac-
turer who is manufacturing towers and blades under license from a Chinese windmill manufacturer.

Reliability Centred Maintenance (RCM)

ETD currently is carrying out a large project on “Developing Maintenance Strategy and Maintenance Pro-
grams” (RCM) for two under-construction desalination plants, where the main objectives are:

» Establish a preventive maintenance program.
o Implement predictive maintenance techniques.

e Develop a maintenance planning framework.

Through such service, ETD aims to achieve for the plants: ¢ Improved equipment reliability and availa-
bility: Implementing a preventive and predictive maintenance approach will reduce the likelihood of
equipment failures, thereby minimizing unplanned downtime and improving overall operational reliability.
* Enhanced safety: Regular maintenance activities and inspection will ensure that critical systems are
functioning properly, reducing the risk of accidents or hazardous incidents. * O&M cost savings: Proactive
maintenance will minimize the need for reactive repairs, resulting in reduced repair costs, increased equip-
ment lifespan and optimized resource allocation. « Regulatory compliance: A well-structured maintenance
strategy will enable compliance with relevant industry regulations and standards, ensuring the facility
meets safety and operational requirements.

Plant Benchmarklng = Power Plant Cost & Performance Analysis When Operating in Base Load and Flexible Mode

Recently a utility with 11 CCGTs located in North America was looking for an increase in profitability.
The head office approached ETD to assess the maintenance strategy for each of its 11 plants. Performance
Assessment involved: * Assessing operational, reliability and financial level of performance of each plant.
* Benchmarking individual plant performance against ETD performance database (~150 plants) and
against each other in the client’s fleet of 11 plants. « Performing gap analysis (where required). * Establish-
ing achievable targets and providing recommendations. Request more information.
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Generation of long term creep rupture data on aberrant P91 microstructures often found in power
plants worldwide

Long-term creep testing of aberrant P91 materials and welds for plant component life prediction — An in-
vestigation of different abnormal heat treatments, and repeat weld repairs.

Worldwide problem had arisen with P91 base metals and/or whole welded joints that had not been heat
treated to specifications and/or best practices, resulting in hardness below the acceptable limit and/or the
microstructure was not in the correct, fully martensitic condition.

During development of the ‘Abnormal P91’ project — ww

. = ECCC mean P91
work programme, the project partners (a group of Euro- << ECCC 4/20%
pean and Japanese utilities) identified 32 different vari- e e

. — mean
ants that were often found in power plants around the —O— Abnormal material 600°C
world and considered to be possible candidates for in- T ASMEPS max. dllowable siress
. . e L L 0.5x ASME P91 max allowable stress

vestigatton. e

Creep rupture data for durations up to ~50k hours and
beyond have been generated on cross-weld specimens
and detailed metallography (Optical, SEM, TEM) car-
ried out to see the effect on aberrant P91 steel compo-
nents. These data, generated over a project period of 7
years, can now help to accurately assess the safe re-
maining life of P91 components containing various

Stress (MPa)

type of aberrant microstructures. Apart from assessing 0 - ‘ |
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can help in not replacing such components too early in Time ()

their operating life and thus save millions. et compare it hat of ASME P9, P23 1nd PO St 600-C

These data are now available from ETD, the new sponsors don’t have to wait for 7 years for the data.
Please get in touch with ETD to discuss the offer.

Ultra Miniature Specimen Creep Testing — An innovative method of testing very thin (~1mm) slices from
thick section critical components without damaging the components

Construction of new fossil power plants is generally restricted in order to comply with carbon neutral poli-
cy. The remaining life assessment and extension of the existing power plants is therefore of critical im-
portance these days. Thick section critical components in existing plants require accurate quantitative life
assessment without objectionable intrusive damage to the component. This requitement has resulted in the
development of a new ultra miniature creep specimen geometry, not more than 1mm thick, that can be test-
ed like a normal creep specimen and remaining life of critical components determined accurately. This
technique is much more accurate than the qualitative Small Punch or Indentation Creep testing techniques
yet uses specimens not larger than thos used by these techniques.

ETD can cut out such 1mm thick slices from thick section components, organise their testing and conduct
quantitative life assessment more accurately, thus saving millions to plant owners and operators.

For more information please contact ETD.
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Portable Scanning Force Microscope
(I-SFM) - for on-site Turbine Blade damage detection

I-SFM is a portable version of the Atomic Force
Microscope that has been developed for on-site
damage and microstructural imaging of critical
components in industry or other large structures —
metallic or non-metallic. In addition to defect as-
sessment of the material microstructure, I-SFM
can be used to assess the conductivity, surface
electric potentials, magnetic domains and friction
properties of the material or component being
tested. I-SFM has many possible applications and
can be of immense benefit in the assessment of
defects or material microstructure issues in large
industrial facilities, power plants, petrochemical,
process & refining complexes & the aerospace
industry, etc.

ETD has especially been using it for the early
stage creep cavity damage detection in P91 and
P92 high temperature pressure vessels, piping and
turbines.

I-SFM mounted on vertical pipe in a refinery plant. ~ I-SFM mounted on a turbine rotor disc.

This video shows the microscope
which is fixed to a mobile frame
that sits on a fixed frame which in
turn is attached to the component
under investigation.

EDSE (Electric Discharge Sampling Equipment)

A portable versatile spark erosion machine for Boat Sampling.

The Electric Discharge Sampling Equipment (EDSE)
was developed in collaboration with international
partners to aid in the condition and life assessment of
components. The Solution Based on the EDM pro-
cess, the EDSE cuts out small, thin sections of sam-
ples; leaving no sharp corners and without inflicting
work hardening on the component surface. These
samples can then be machined down to be used in
creep, fatigue, tensile, toughness and hardness tests.
The EDSE can cut out small slices between 1 to 20
mm thick from thick section components for their re-
maining life evaluation and extension. The unique
cutting process leaves behind cavities with round edg-
es that do not require repair.

Advantages of EDSE An advantage of the EDSE
system is that the resulting cavity leaves rounded edg-
es with a 4mm radius and no stress concentrations.
The process of cutting uses a consumable electrode
that removes material via electric spark erosion, with
purified water to remove debris and provide a cooling
medium. The cutting time for a standard specimen is
about 2 hours and the EDSE can be used on horizon-
tal, vertical and angled surfaces by either strapping to
the component or through the use of a magnetic
mount.

Excellent tool for cutting out thin slices containing
crack tips for determining the root cause of crack ini-
tiation and propagation.

Usual delivery time 18 months

At present one machine immediately available, on ‘first come first serve’ basis
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Video of the EDSE in action, mounted on

V),

a turbine rotor using magnetic mounts

. and bespoke frame.
EDSE ‘boat sample’ being cut from a component

I-SFM and EDSE are available for purchase or for use as part of ETD’s services. For more information please contact us.
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ETD’s Portable ‘Precision Hardness Testing’

ETD has now developed a portable ‘precision
hardness testing device’ known as ‘Smart Sleeve’.
We have carried out initial test trials on various
steel pipes, tubes and plates giving excellent re-
sults with a general scatter of about +-3 VPN,
compared with a usual scatter of +-20 VPN or
more. Smart Sleeve is being used by ETD with
MICI10 although it can be designed to fit any
portable hardness tester. ‘Smart Sleeve’ incorpo-
rates sophisticated electronics and software which
keeps the hardness tester normal to the test sur-
face. Graphs below show the results of hardness
on ferritic alloy steel pipes, (Carbon Steel, P22,
P91 and P92) using MIC10 with and without
’Smart Sleeve’.

‘Precision Hardness’ in action

Hardness (HV) of Ferritic Steel Pipe using MIC 10

LFET, BFET - Fast boiler tube scanning for wall
thinning

Low Frequency and Balance Frequency Electromag-
netic Testing is a relatively new service that ETD has
been providing to its customers over the past five
years or so. The idea is to rapidly scan boiler tubes for
wall thinning, corrosion pitting or gouging etc. to
identify suspect areas, carry out UT spot checks of
the suspect areas for more quantitative study of the
tube damage, if necessary, and take remedial actions.
This can significantly reduce tube inspection time,
saving money to the plant owners and operators, in-
creasing plant inspection cover and increasing its saf-
er operation and reliability.
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Results of Hardness testing of ferritic steel pipes (Carbon Steel, P22, P91 and P92) using MIC10 — with & without ‘Smart Sleeve’
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Development of MAGSCAN - for P91, P92, X20 Inspection

Often ASME steels P91 and P92 in-service components have been found with areas of aberrant non-
martensitic microstructure that gives rise to the premature failure of such components. ETD has just devel-
oped, through a UK government funded project, a scanning electromagnetic probe that can scan ASME
steels P91/ P92 components for the zones, areas or spots of aberrant microstructure. This is a quick scan-
ning method that hardly needs any surface cleaning and can be used for the quality check of new supply of
components or the inspection of in-service components to help make run/repair/replacement decisions. The
scanner known as ‘Magscan’ has been tried on in-service components in the UK plants with a re-sounding

SucCCeEss.

Once an area of aberrant microstructure has been identified it can be confirmed by portable hardness test-
ing and replication.

MIMA-3 Int. Conference (MIMA—Materials, Inspection, Monitoring and Assessment)

Every two years ETD organizes MIMA International Conference. The aim of MIMA-3 conference, organ-
ised in London on 17-19 October 2023, was to provide an international platform for the exchange of
knowledge and experience related to various power generation and process plant issues including their de-
carbonization, materials, inspection/ monitoring, safe operation and condition/life assessment. The main
theme was how to make power generation more sustainable and reliable.
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‘Crackfit’ for Boilers and Turbines

ETD’s existing procedure/software ‘Crackfit’ deals with the assessment of cracks in both the low and high
temperature, high pressure equipment. At present it covers 17 geometries of pressure vessels/piping com-
ponents and cracks (embedded, surface emerging, thumbnail front etc.) typically found in power plant boil-
er and process plant.
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ETD has now added a number of turbine crack geome-
tries typical of cracks often found in turbines.

Both the existing owners of the Crackfit and potential
new buyers are welcome to subscribe to this new and ex-
panded procedure/ software. More information contact us

Boller Life Assessment Software (BLAS)

-~ -

This is a recently developed Software for the ease l | N : e
of the life assessment of boilers and HRSGs, with : m\
easy inspection data input and life assessment. \\ 2

Equally useful for the new and experienced life
assessors. For details please contact us M Voghe

R

Combined Creep-Corrosion
¥

Maintenance Adviser Software (MAS)

‘MAS-Cycling PP’ is a low-cost fully-featured tool intended to help plant operators and engineers assess the
impact of cycling on both plant maintenance and operation, and take appropriate preventive measures. It has
been created to provide better access to the relevant information which is now located in one concise source
covering mainly: * The potential damage/degradation mechanism(s), their cause(s) and effect(s) on plant
operation. ¢ The appropriate NDE technique(s) needed to find and characterise the damage. MAS enables
users to understand how moving from base load operation to intermittent operation affects the operation,
maintenance, chemistry and engineering of the key plant components/areas — and advices on how these
must be dealt with systematically to produce a commercially optimal result that ensures: Safety, Economy,
Reliability/repeatability, Minimisation of plant damage, Environmental acceptability.
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