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Can condition monitoring reduce the maintenance cost of awind turbine?

Abstract: Condition monitoring can greatly reduce the maintenance costfor a wind turbine. In this paper,a new
condition-monitoring method based on the nonlinear state estimate technique for a wind turbine generator is
proposed. The technique is used to construct the normal behavior model of the electrica generator
temperature.

What is the thermal performance of bladeless wind power generator?

The thermal performance of the bladeless wind power generator will determine the power ratingof the
machine in the application of wind power generation system. In particular,it is imperative to well understand
and control the thermal behavior of the generator in structure without blade of wind energy conversion system.

Should a generator be connected to a wind turbine?

One major design decision is whether to directly connect the generator's shaft to the wind turbine or to use a
gearbox[10,11,12,13,14,15,16 ]. Both designs have pros and cons. The gearbox option allows the generator to
operate at a higher speed than the one provided by the wind turbine blades.

Which generator is best for awind turbine?

Small wind turbine applications are therefore better using a gearbox or an oversized direct-drive generatorthat
can be naturally cooled. The direct-drive generator is therefore more suitable for medium to large wind
turbines.

How can wind turbines be cooled?

For example,the industry standard for cooling offshore large wind turbines adopted by many OEMs is forced
air coolingin a closed loop configuration. This solution is bulky and furthermore increases in size and weight
with the wind turbine output power.

How much power does awind turbine use?

At the core of the wind turbine is the electrical generator, usually associated with power electronics. The
generator's power rating can range from a few kW [ 8, 9] (supplying a single household, sometimes in
conjunction with solar or batteries or backed up by the grid) to tens of megawatts supplying tens of thousands
of homes.

Wind energy is playing a critical role in the establishment of an environmentally sustainable low carbon
economy. This chapter presents an overview of wind turbine generator technolo- gies and compares their
advantages and drawbacks used for wind energy utilization. Tradi- tionally, DC machines, synchronous
machines and squirrel-cage induction machines have been used for ...

This paper explores the impact of the wind turbine penetration rate for hybrid wind-diesel systems and the
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effects of cold temperatures, high altitude, and other environmental operation conditions ...

temperature trend analysis method based on the Nonlinear State Estimate Technique (NSET) is proposed. At
the outset, NSET is used to construct the normal operating model for the wind turbine generator temperature
and then at each time step the model is used to predict the ...

According to the global onshore wind farm operation and maintenance cost statistics from the International
Renewable Energy Agency ... while winding failures accounted for 7.1 % $%%$. 4.2 % $%$ of failures with
generator temperature abnormalities were attributed to other causes [12, 13]. Please refer to Figure 4 for
details.

All wind turbine manufacturers specify the temperature operating thresholds for their equipment. Materials
and lubricants are designed to withstand temperatures within their specified ranges and when ambient
temperatures ...

facilitate a higher operation temperature and simplified cooling, but the current price and production volumes
prohibit a large scale impact on the wind sector. ... applications such as wind turbine generators [11]. 2.1
History Superconductivity was discovered in 1911 by Heike

As an example, wind turbine control systems are essential to their operation and safety. The function of these
systems provide vital control of the turbine and incorporates power sensitive state-of-the-art electronics that
demand absolute reliability. ... If you require a UPS that will be used in an extreme operating temperature
environment and ...

The generator operation, for this reason, is often caled the supersynchronous operation of the induction
machine. As described in the preceding text, an induction machine needs no electrical connection between the
stator and the rotor. Its operation is entirely based on electromagnetic induction; hence, the name.

operating temperatures of DD wind turbine generators, the context on which they focus tends to be on the
effects of temperature on the generator”s power conversion efficiency and permanent ...

Used for temperatures between 50& #176;F and 80& #176;F (10&#176;C and 27&#176;C), taking into account
temperature, humidity, and wind speed: Formula: AT = T + 0.33 &#215; E - 0.7 &#215; Wind Speed - 4.
Where: T = Temperature in Celsius; Wind Speed = Wind speed in meters per second (m/s) E = Water vapor
pressure, calculated as:

In this paper, take a 12 MW permanent magnet synchronous wind generator as the research object, and the
design cooling system adopts rotor internal circulation ventilation ...

Leroy-Somer Wind Turbine Generators' type designation is defined as follows. G53 WJ75 / 4P ...
Temperature rise / Stator and rotor insulation class Freq ... UrtO: locked rotor voltage (in V) Date:
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manufacturing date Amb: Max temperature around the generator (in operation) (in &#176;C) Irt: Max rotor
current (in A) Grease type: DE side: bearing ...

Where the generator makes up for any deficit in energy from the solar array or wind turbine, since the
generator will work in any weather. Lead-acid battery equalising. Equalising is the deliberate overcharge of a

Manufacturers guarantee the power of their generators, operating at temperatures of below 40&#176;C. At
higher values, derating is 3% for each +5&#186;C. ... Wind Farms; Case Studies. ... Generally, temperature
affects...

A wind turbine generator reliability study is performed and explained in this paper. The study was performed
due to the findings by Shipurkar et al. (2015), Alewine et al. (2012), and Liu et al. (2018) that bearing failure
to be the main cause of generator failure. Another main reason for performing this research is the recent
finding of the new |EEE Standard 841 ...

The core component of a modern induction generator wind power system is the turbine nacelle, which
generally accommodates the mechanisms, generator, power electronics, and ... motoring operation of
generator. The FOC is applied on both sides of converters based on dg reference frame [23,25]. The grid-side
converter keegps a constant dc-link ...

To obtain the generator temperature variation curve, Rth = 1/25K/W, ... operation of modern wind turbines
include advanced health monitoring and diagnosis together with fault-tolerant and optimal ...

Therefore, for small wind generator applications, 30- to 40-m wind maps are far more useful than 10-, 60-,
80-, or 100-m wind maps. It is aso important to understand the resolution of the wind map or model-generated
data set. ... the installation and operation of the wind turbine is probably subject to the electrical codes that
your local city ...

Whilst studies have been carried out analysing the operating temperatures of DD wind turbine generators, the
context on which they focus tends to be on the effects of temperature on the generator"s power conversion ...

This paper aims to overview the cooling techniques in direct-drive generators for wind power application,
based on generator size, reliability and maintenance requirements. It is organized as follows.

Some of SCADA Miner"s tests look for constraints in wind turbine output occurring due to high temperature
components. When purchasing a wind turbine, the power curve is guaranteed up to a certain ambient
temperature (often 40&#176;C). Beyond this temperature, the operating temperature of some components

monitored by the wind turbine"s control system ...

In this study, it is written with the objective to investigate and analyze thermal characteristics and simulation
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using heat transfer theory in the tubular linear generator for ...

Grease service life for generators are closely associated with the operating temperature. One issue with the less
cooling design is the higher bearing temperature. ... A proactive plan based on the result and recommendations
in this paper will help to secure the safe wind turbine-generator operation. Get full access to this article. View
al ...

High penetration of wind power with conventiona grid following controls for inverter-based wind turbine
generators (WTGs) reduces grid inertia and weakens the power grid, challenging the power ...

The operation at transient regimes of a diesel engine operating as a generator that is part of a wind-diesel
hybrid system is primarily due to sudden changes in the load or output of renewable energy sources (wind or
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