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Coal Fired Power Plant PLTU Paiton #3 - East Java Indonesia IHI Super Critical Boiler

GE answered TNB’s call by taking the lead on the construction of Manjung 4, as well as its
power equipment. GE supplied the full EPC for the 1,010 MW net ultra-supercritical coal power
plant, including its boiler, steam turbine, generator, and complete set of Air Quality Control
Systems.

A supercritical plant will have an efficiency of maybe 42 per cent and a typical ultra-
supercritical plant will achieve around 44 per cent (designs going up to 47 per cent are being
developed). Moral of the story: Emissions regulation matters a lot, whether a plant is ultra-
supercritical matters little

The concept for the “Small -Scale Flexible Advanced Ultra -Supercritical Coal-Fired Power
Plant” is a pulverized coal power plant with superheat (SH) temperature/reheat (RH)
temperature/SH outlet pressure of 1202°F/1238°F/4800 psia (650°C/670°C/330 bar) steam
conditions, capable of flexible and low-load operation, consistent with the stated goals of the
Department of Energy’s (DOE’s) Coal FIRST (Flexible, Innovative, Resilient, Small,

Transformative) initiative.
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These plants are the standard for new coal power plants, as their efficiencies can reach around

44%, compared to older coal power plants that operate around 33%. Even higher pressure and
temperature power plants are under research and development, known as ultra-supercritical ,
potentially reaching an efficiency of near 50%.

itical Lol | .
The advanced ultra-supercritical coal power technologies will provide an economically feasible,
socially responsible and environmentally sustainable means of power generation in decades to
come. This edited volume is divided into three integrated parts. Part 1 covers the operating
environments, materials and engineering of USC coal power plant. Part 2 presents the current
state of play in improving USC coal power plant performance, including materials degradation
issues, emissions and ...

Supercritical (SC) and ultra -supercritical (USC) power plants require less coal per megawatt-
hour, leading to lower emissions (including carbon dioxide and mercury), higher efficiency and
lower fuel costs per megawatt. Source: GreenFacts, based on Indo German Energy
Programme
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Efficiency ratings for supercritical coal plants range from 37% to 40%. In ultra-supercritical
units, pressures are at 4640 pounds per square inch and temperatures of 1112-1130 degrees
Fahrenheit (600-610 degrees Celsius), and current research and development is targeting
pressures of 5300-5600 pounds per square inch and temperatures of 1290-1330 degrees
Fahrenheit (700-720 degrees Celsius), with the possibility of raising generating efficiency to the
44-46% rangeal.

I hnolog lobal .
First U.S. Ultrasupercritical Power Plant in Operation The U.S. saw the historic start of
operations at its first ultrasupercritical coal-fired power plant last December as Southwestern
Electric...
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General Electric (GE) is pioneering ultra-supercritical technology at the RDK 8 coal-fired power
plant in Karlsruhe, Germany with considerable success. Operated by German utility EnBW, the
plant achieves 47.5% net thermal efficiency while producing 912MW of electricity, making it
one of the world's most efficient hard coal-fired steam power plants.

1957: Unit 6 at the Philo Power Plant in Philo, Ohio was the first commercial supercritical
steam-electric generating unit in the world, and it could operate short-term at ultra-supercritical

levels. It took until 2012 for the first US coal plant designed to operate at ultra-supercritical
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temperatures to be opened, John W. Turk Jr. Coal Plant in Arkansas .
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energies Review Modeling and Control of Supercritical and Ultra-Supercritical Power Plants: A
Review Omar Mohamed 1,* , Ashraf Khalil 2 and Jihong Wang 3 1 King Abdullah Il School of
Engineering, Princess Sumaya University for Technology, Amman 11941, Jordan 2 Electrical
and Electronic Engineering Department, Universiti Teknologi Brunei, Jalan Tungku Link, ...
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The case of supercritical/ultrasupercritical (SC/USC) coal power generation highlights the
importance of creating and nurturing supportive systems and infrastructure for technology
deployment. To improve energy efficiency in the power sector, the Chinese government
employed a dense array of instruments to induce the launch of an innovation life cycle for
SC/USC technology.
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The ultra supercritical power plants burn coal and biomass. The environmental emissions of
these plants are significantly lower than conventional power plants. Some ultra supercritical
power plants employ carbon capture technology. This makes them more environmentally
friendly than any other type of power plants.

UERA-SURERCRIHCAL POWER PLANTS —MAY 2021 —PeowerEDGE
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Abstract: Coal-fired power plants operating at supercritical steam temperatures and pressures
have been widely available and their operational capabilities broadly demonstrated. The
transition to even higher steam temperatures of above 600 °C is a major new stage of
development significant for boiler design.

Jer desiarforul tical I I
A state-of-art steam power plant employees ultra-supercritical technologies in a coal-fired
power plant. To assess the performance of such a power plant, a simple real Rankine cycle is
assumed. The power plant produces a power of 600 MW. The steam turbine inlet conditions
are 320 bars and 640°C, and the condenser pressure is 10 kPa.

A joint venture agreement has progressed one of the first ultra supercritical baseload projects
in the U.S. a step forward. The 950 MW Red Rock plant will be in northeastern Oklahoma.

Ultra Supercritical Power Plants. In the quest for higher efficiency the trend is to go for still
higher operating pressures. The next generation of power plants will operate with steam
Pressures in the range of 300 bar. These are the Ultra Super Critical Power plants. Ultra
Supercritical Units operate at temperatures of 615 to 630 deg C.
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The Huaneng Yuhuan power plant located on the coast of East China’s Zhejiang Province has
China’s first 1,000MW ultra-supercritical pressure boilers. The ¥9.6bn (€900m) Huaneng

Yuhuan power plant is equipped with four ultra-supercritical coal-fired power generating units
of 1,000MW capacity each.
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