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* All copies of the magazine will include stories, interviews and in 
depth analysis from our four main reporting sectors: Exploration and 
Production, Midstream and Pipelines, Downstream and Processing, Health 
and Safety. There will also be news from around the world in every issue.

• Logistics Focus
• Downsteam Special 
• E&P Cover Story

• Health and Safety Focus
• Valves and Control
• Refinery Focus

• Atex and Hazardous Area
• Corrosion / Monitoring 
• Pumps Feature

• Offshore Technology Focus
• Security Special
• Flow Control

We have bonus coverage and distribution at many trade shows around the world. We also have reporting 
from events which include but are not limited to ADIPEC, Offshore Europe, Stocexpo, Valve World 
Expo, OTC Asia, OTC Houston, SMM Hamburg, Global Petroleum Show, Sippe, Cippe, EAGC, World 
Petroleum Congress, Caspian Oil and Gas, and more.
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laboratory with a spectrophotometer, 

an optical device that provides a direct 

measurement of UVR penetration, and using 

the results to rate the fabric according to how 

effective it is at blocking out the sun’s rays 

and reducing a wearer’s UVR exposure. For 

instance, a UPF rating of 50 and 50+ provides 

‘Excellent Protection’.

In Australia for example, The Australian 

Radiation Protection and Nuclear Safety 

Agency (ARPANSA), carries out UPF testing 

“in accordance with Australian Standard AS/

NZS4399 ‘Sun protective clothing - Evaluation 

and classification’ which contains both the 

method for UPF testing and the labelling 

requirements for clothing that claims to offer 

sun protection.”

The British Standard was established by the 

National Radiological Protection Board now 

Public Health England. “A British Standard 

BS EN 13758-1:2002 describes the test 

method for clothing fabrics; another 

BS EN 13758-2: 2003 describes the 

classification and marking of sun-

protective clothing. Only clothing 

with UPF of at least 40 can be labelled 

as solar UV-protective according to 

the standard.”

The American Association of Textile 

Chemists and Colorists (AATCC) is 

the testing standard for sun protective 

fabrics in the United States. The 

‘AATCC TM183-2014 Transmittance 

or Blocking of Erthemally Weighted 

Ultraviolet Radiation through 

Fabrics’, tests the fabric in both dry 

and wet status, while the British and 

Australian measure performance 

with dry fabrics. 

Carrington Textiles Ltd

T: +44 (0)1257 476 850

F: +44 (0)1257 476 863

E: info@carrington.co.uk

W: carrington.co.uk 

UVR protection can be highly influenced by 

the structure of the fabric. This includes its 

fibre content, thickness, and its knit or weave. 

For example, the tighter the weave, weight and 

the lower the stretch of the fabric, the better 

its protection as UV rays will struggle to pass 

through the material.

The colour of the product can also have an effect 

on its protectiveness. Darker shades for instance 

are believed to ‘absorb’ more UVR than lighter 

colours. There are also treatments available 

that can be applied during the manufacture of 

the fabric to inhibit ultraviolet radiation and 

increase its performance.

But with sun protective clothing being worn 

mainly in warm and humid weather, heavier 

weights and darker fabrics can represent an 

issue for the wearer. Textile manufacturers 

can solve this problem with ventilated weaves, 

thermo-regulating fibres, moisture wicking and

antibacterial properties to assist in cooling 

and breathability.

A number of fabrics commonly used today 

need no further UV-blocking treatment based 

on their weave density, fibre structure and 

dye components. For example Carrington 

Textiles’ Flamemaster 365, Flameban 240; and 

Flameban Extra 160 and 240 offer ultraviolet 

protection under BS EN 13758 standard with 

UVPF 50+, as well as offering outstanding 

flame retardant properties, making them an 

ideal choice for the oil and gas, utilities and 

heavy industry in general.

STANDARDS

UV protective standards have been stablished 

in a number of countries to determine the 

performance of fabrics exposed to ultraviolet 

radiation. What these standards look for is to 

determine the Ultraviolet Protection Factor 

(UPF) of a product by assessing it in a

Textiles have been used for protection against solar exposure for thousands of years. As Public Health 

England reports, exposure to ultraviolet radiation (UVR) constitutes a significant health risk to 

people, with the sun being the main source of UVR for most. With clothing being an obvious source 

of protection against UVR exposure, a garment providing good coverage should prevent most of the 

radiation from reaching the skin.

HEALTH & SAFETY 

All You Need to Know About 

Ultraviolet Radiation (UVR) 

Protective Fabrics
Fronius has been supplying high-quality cladding systems for decades and has become a technology 

leader in the oil and gas industry. An overlay welding system of the latest generation is the High-

Performance Pipe Cladding System, launched in 2018, which allows welding speeds up to 170 cm/min, 

depending on different values. Its speed is four times faster than the previous Fronius Pipe Cladding 

system. However, some technicians believe the deposition rate is the major value when selecting a 

cladding system. Why this is not the case and why the deposition rate is not the only important factor 

when choosing a cladding system is explained by the internationally renowned cladding expert Alipour 

Kaveh.

COVER STORY

Why the Deposition Rate Is Not 
the Only Important Factor When 
Selecting a New Cladding System

evaluating and selecting a cladding machine 

because it is to achieve per high-speed 

cladding without sufficient bond integrity. But 

other parameters and related proportions are 

to be considered as well. Is that right?
Alipour Kaveh: Yes, you are right. Fronius 

Welding Automation developed and 

manufactured the high-performance cladding 

system based on the concept of the heat input 

formula to increase the deposition rate along 

with increasing the welding speed, current, 

voltage and maintaining sufficient heat input 

during the cladding process with a special gas 

mixture and a unique shape of the tungsten 

electrode. The company developed a cladding 

procedure with this concept as per the 

requirement of API 5LD to achieve minimum 

clad thickness in two layers (3.4 mm) and 

increasing deposition rate more than three 

times with two torches and twin wire.
Oil & Gas Innovation: And the welding 

speed?
Alipour Kaveh: The welding speed increased 

from 40 Cm/min to 170 Cm/min (4.25X), heat 

input in the first layer is 315 J/mm, Hardness 

of HAZ is equal to the Hardness of base metal, 

Fe content is less than 5% on 1.5 mm below 

minimum overlay thickness for Alloy 625. 

After the cladding process, the mechanical 

properties of the backing material remain 

unchanged.

Oil & Gas Innovation: Mr. Alipour, would you 

briefly introduce yourself, please? And why did 

you join Fronius?Alipour Kaveh: My background is mechanical 

engineering, materials science, and metal 

composites. I have 20 years of professional 

experience in the oil and gas industry. Fronius, 

I have known since 2002, and I started working 

with the first Endless Torch Rotation Cladding 

System from Fronius in 2006. Last year I started 

a cooperation with Fronius to support them 

in the development of new cladding systems 

and validate all cladding processes based on 

the requirements of API 5LD and ARAMCO 

specifications.I do not yet see the end of the line for possible 

innovations.
Oil & Gas Innovation: There are opinions that 

the deposition rate is the major parameter when 

selecting a cladding system. Do you agree?
Alipour Kaveh: For overlay welding, the 

mechanical properties of the backing steel 

should be maintained after the cladding process 

as well as the quality of the deposited weld 

metal as per requirements of API 5 LD, API 

6A, and also NACE. In order to achieve 

proper weld metal along with maintaining 

mechanical properties of backing material, 

therefore the heat input formula will be the 

main player in the overlay cladding process 

(ASME Sec. IX; QW-409): Heat Input = 

Voltage x Ampere x 60 / welding speed.
Oil & Gas Innovation: Can you explain in 

detail?
Alipour Kaveh: As per the above formula, if 

welding speed increased up to 5 times because 

of obtaining a high deposition rate, therefore 

voltage and amperage should be increased 

at the same time otherwise sufficient bond 

integrity cannot be achieved with low heat 

input. In this case, if amperage or voltage 

increases to maintain the amount of heat 

input, then penetration will be extremely high 

during the cladding process.Oil & Gas Innovation: Therefore, the 

deposition rate is not a major item of 

Alipour Kaveh, International Cladding Expert, Fronius Middle East.

High-Performance Pipe Cladding Cell, front view. 
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BF operates at between -101°C and 170°C as 

standard but can comfortably accommodate 

higher temperatures of up + 232°C. 
It can be used in general purpose applications 

as well as more hazardous conditions which 

require ATEX IECEx FM and CSA approvals. 

When it comes to locating one of the E or 

F series display on the IC-BF Wafer Pattern 

Turbine Flow Meter, these can be locally, 

compact mounted or remote mounted.

Additionally, the IC-BF can be combined 

with a range of other output/displays such as 

the Metri IC-DTS, IC-MV-PO pulsed output 

or IC-MV-AN analogue output for safe area 

applications. The IC-BF is manufactured in the UK by 

(iCenta) Metri Measurements Ltd. Every 

component of the Metri IC-BF Wafer 

Pattern Turbine Flow Meter is constructed 

of the highest quality European sourced 

materials. Calibration is carried out on one 

of the company’s piston or gravimetric piston 

provers, 
Each meter being supplied with a 5 or 10 

points calibration prior to being quality 

checked and shipped. •

Advantage: A combination of reduced 

rotational speed and increased blade count (in 

most cases) increases the IC-BF meters’ bearing 

life without reducing the output frequency. Since 

rotors and bearing supports are often supplied as 

a complete calibrated (and expensive) kit, cost of 

ownership can be significantly reduced, utilising 

a machined design. Flow meter resolution and 

therefore accuracy, is increased in line with 

increased blade count, since more pulses are 

produced for each unit of volume.
Finally, cast rotors are often supplied in only 

one material, so in cases of erosive or corrosive

environments, when using the IC-BF Metri 

Meter alternative materials can be easily 

accommodated, due to the all machined 

designs. Life expectancy of each meter will be 

further enhanced. To summarise, the use of CNC machined 

rotors is inherently less costly, more reliable 

and lowers weight devices, leads to better 

accuracy, longer lift and lower cost of 

ownership than conventional cast rotor 

designs. 
The highly versatile single-flow direction IC-
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for cladding and spooling activities, and this 

opportunity is the future of Fronius for acting 

and securing cladding and welding market at 

least for the next ten years.Oil and Gas Innovation: Mr. Alipour, thank 

you for the interview. •Business Unit Perfect WeldingFronius Perfect Welding is an innovation 

leader for arc welding and a global market 

leader for robot-assisted welding. As a systems 

provider, the Fronius Welding Automation 

division also implements customized 

automated complete welding solutions, for 

the construction of containers or offshore 

cladding for example. The range is rounded 

off by power sources for manual applications, 

welding accessories, and a broad spectrum of 

services. With more than 1000 sales partners 

worldwide, Fronius Perfect Welding has great 

customer proximity. Fronius International GmbHFronius International GmbH is an Austrian 

company with headquarters in Pettenbach and 

other sites in Wels, Thalheim, Steinhaus and 

Sattledt. With 4,760 employees worldwide, 

the company is active in the fields of welding 

technology, photovoltaics and battery charging 

technology. 92% of its products are exported 

through 30 international Fronius subsidiaries 

and sales partners/representatives in over 60 

countries. With its innovative products and 

services and 1,253 granted patents, Fronius 

is the global innovation leader.If you would like to know more about the 

solutions discussed in this article, please 

contact:
FRONIUS INTERNATIONAL GMBH 

www.fronius.comTel.: +43 7242 241 0 e-mail: Alipour.Kaveh@fronius.com
For more information, please contact:

Fronius Middle East FZA, Rizwana SALIM
Tel.:+971 5 618 81 039, e-mail: Salim.Rizwana@fronius.com

Oil and Gas Innovation: Let 
me summarize: when selecting 
cladding systems, it is not the 
deposition rate, but the system´s 
true performance which is the most 
important and comprehensive 
point?

Alipour Kaveh: Yes, This 
performance is to evaluate by the 
results of Destructive Tests and 
Inspection Report (PT) on the test 
coupon cladded with this cladding 
machine.

Oil and Gas Innovation: What 
destructive tests and inspections 
did Fronius carry out on the 
High-Performance Pipe Cladding 
systems from Fronius Welding 
Automation?

Alipour Kaveh: Fronius did the 
following tests: Macro Examination 
(Checking Base Metal, HAZ and 
Weld Metal), Chemical Analysis (Base Metal 

and Weld Metal), Corrosion Test (Detecting 

Susceptibility to Intergranular Corrosion in 

Weld Metal), Side Bend Test (Checking open 

defect on Base Metal, HAZ, and Weld Metal 

and bonds integrity), Hardness Test as per the 

requirement of API 5LD and NACE, Charpy 

Impact Test (Base Metal, HAZ and Weld Metal), 

Flattening Test (Checking Ductility, Soundness 

of Weld Metal and Bonds Integrity), Tensile Test 

(Checking Tensile of Base Metal after Cladding 

Process) and last but not least Inspection Report 

of Penetrant Test on As-Welded surface. DNV.

GL. supervised all these tests. The approved test 

results are available upon request.
Oil and Gas Innovation: What do you expect 

from your future with Fronius Welding 

Automation?
Alipour Kaveh: Fronius is the technology 

leader in cladding. Over the years, Fronius sold 

mainly the products, including the best after-

sales service to its customers, but the parameters 

had to be found by the customer. Today´s 

customers expect more support than at any time 

before. Therefore Fronius decided to act as a 

solution provider focusing on customers´ needs 

and delivering innovative overall solutions. 

Regarding my experience in cladding and 

standards, I can provide Fronius with optimum

support. It is important to provide 

comprehensive welding and cladding 

procedures for each machine according to 

the requirement of customers and submitting 

approved documents along with the machines. 

Fronius is starting a new era of customer 

support now.Oil and Gas Innovation: What do you expect 

from the future business in the Middle East?
Alipour Kaveh: The future of the oil and gas 

market in the Middle East will be dependent 

on gas exports instead of oil exports in the 

new decade. Therefore major players in the oil 

and gas industry have decided to take gas from 

offshore within the next ten years to become 

market leaders in the gas export business. As 

per the above description and because of sour 

gas in this region, there are huge demands

High Performance Pipe Cladding System, side view. 

High-Performance Pipe Cladding Cell: Inside pipe cladding.

“Fronius has been supplying high-quality cladding systems for decades and has become a technology leader in the oil and gas industry.”

Turbine Flow Meters have been used very successfully for many years, for liquid flow measurement 

in the oil and gas industry They are tried and trusted with a reputation for accurate performance that 

can be relied upon. Typically, these flow meters are used on metering, test and production systems and 

separators, to measure oil, water and gas being produced during well testing operations. They are also 

widely used in water re-injection applications, where hundreds of devices can be installed across entire 

fields, installed on every injection well.

Introducing the Metri Flangeless IC-BF Wafer 

Pattern Turbine Flow Meter

All of the current commonly available between 

flange turbine flow meter designs feature cast 

rotors, which are popular due to reduced initial 

capital costs. However, these designs conceal a 

higher cost of ownership cost, which does not 

become evident until later in the meter’s life. 

Each of these cast rotors is slightly different to 

the next, meaning that each meter has to be 

individually calibrated. This in itself is not a 

huge problem, since manufacturers are able 

to calibrate a handful of meters “per batch” 

applying the same average calibration factor 

across the entire batch. Others calibrate each 

individual flow meter, resulting in higher cost 

and reduced throughput of product which can 

lead to longer lead times.The difference: with the Metri IC-BF Meter by 

CNC machining every rotor, every single rotor 

can be manufactured to the same extremely 

high tolerance. Since rotors are identical in 

every detail, calibration data across all meters 

in each batch is almost identical. 
Due to the very nature of the sand-casting 

process, a degree of rotor mass imbalance 

is inevitable. During use, the rotor will be 

inclined to wobble, however slightly, along 

the line of its shaft axis. This wobble causes 

the shaft and sleeve bearings to be loaded 

eccentrically, producing rotating wear. Over 

time, this rotating wear will erode the shaft 

OD reducing its strength and repeatability. 

A variation on the original flanged design is 

produced by several manufacturers in the 

form of a between flange or Wafer Pattern style 

body. This body style was introduced in response 

to customers’ requirements for reduced weight, 

size and cost, in combination with an easy to 

install design. Wafer body flow meters have common body 

sizes, e.g. 1” x 2”, 1.5” x 2” and 2” x 2”, where the 

first digit represents meter bore and the second 

digit represents the meter body size. This allows 

users to standardise on (in this example) a 2” 

pipe size, while meters can be switched, to suit 

the flow rate being measured in each case. It is 

common on separator applications, to utilise 

several sizes in parallel to make up a wide 

operating envelope. The meter body has mating 

sealing surfaces, which align with the sealing 

surfaces on ANSI raised face (RF) or ring type 

joint (RTJ) flanges. Long bolts are used to 

clamp the meter between the users’ flanges and 

combined with alignment rings, ensures that the 

meters and flanges are perfectly aligned with 

the pipe bore. Normally, spiral wound gaskets 

are utilised to ensure sealing integrity.Being a flangeless body, the 
weight of each between flange 

style flow meter is significantly 
lower than that of its equivalent 

flanged counterpart. Weight 
savings of greater than 70% 

can be achieved, especially 
in test separator or water 

injection applications, where 
600, 900 or 1500 lb flanges 

are commonplace.  Consider 
an example: a 2” 1500 lb RF 

flanged turbine flow meter 
could weigh in excess of 100 

lb. If this meter were to be 
installed in a confined space, 

or in a desert or offshore 
location, the device may have 

to be manually handled into 
its final position. This could 

be extremely difficult or even 
impossible without scaffolding, 

forklift or crane access. A single 
wafer style meter is typically 

less than 10 lb including its 
associated totaliser, so it can be 

easily carried and installed by 
one man.

“A single wafer style meter is typically less than 10 lb.. so it can be easily carried 

and installed by one man.”

An example of the kind of wear that can be expected from long 

term rotor wobble.
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