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Ge Frame 5 Gas Turbine Specifications GE Frame 5 Gas Turbine Specifications The GE Frame 5 gas turbine is a cornerstone of power
generation technology, renowned for its reliability, efficiency, and versatility. As part of General Electric’s family of heavy-duty industrial
turbines, the Frame 5 series has been widely adopted across various sectors, including combined cycle power plants, industrial processes,
and mechanical  drive applications.  Understanding the specifications of  the GE Frame 5 gas turbine is  essential  for  engineers,  plant
operators, and stakeholders aiming to optimize performance, ensure compatibility, and plan for maintenance or upgrades. This article
provides an in-depth overview of the key specifications and features of the GE Frame 5 gas turbine. Overview of GE Frame 5 Gas Turbine
The GE Frame 5 gas turbine is designed to deliver high efficiency and operational flexibility. It features a robust construction suitable for
continuous operation, with a focus on durability and ease of maintenance. The turbine's modular design allows for customization based on
specific plant requirements, making it a popular choice for both greenfield projects and upgrades of existing facilities. Key Specifications of
GE Frame 5 Gas Turbine Understanding the core specifications of the GE Frame 5 gas turbine provides insight into its capabilities and
performance metrics. These specifications include power output, thermal efficiency, operational parameters, physical dimensions, and
environmental considerations. Power Output and Performance The power output of the GE Frame 5 varies depending on the configuration,
ambient conditions, and application type. Typical specifications include: Power Rating: Ranges from approximately 30 MW to 40 MW in
simple cycle operation, with some models capable of higher outputs in combined cycle configurations. Efficiency: Simple Cycle Thermal
Efficiency: Up to 39-40% under optimal conditions. Combined Cycle Efficiency: Can reach 55-58% when integrated with heat recovery
steam generators (HRSGs). Output at ISO Conditions: Typically rated at 35 MW to 38 MW at 15°C ambient temperature. 2 Operational
Parameters Operational parameters are critical for understanding how the turbine performs under various conditions: Inlet Temperature:
Approximately 1,150°C (2,102°F), depending on the model. Rotational Speed: About 3,600 RPM (60 Hz operation) or 3,000 RPM (50 Hz
operation). Pressure Ratio: Typically around 12:1 to 15:1, influencing the power output and efficiency. Fuel Type: Primarily natural gas, but
can be adapted for liquid fuels with specific modifications. Fuel Consumption: Approximately 0.25–0.30 kg/kWh, varying with load and
configuration. Physical Dimensions and Weight The physical size and weight of the GE Frame 5 turbine are important for installation
planning: Length: Approximately 10–12 meters, depending on specific model and auxiliary equipment. Width: Around 3–4 meters. Height:



Ge Frame 5 Gas Turbine Specifications

2 Ge Frame 5 Gas Turbine Specifications

Approximately 4–5 meters. Weight: Ranges from 70 to 100 tons, requiring substantial foundation and support structures. Design Features
and Components The GE Frame 5 turbine incorporates several advanced design features that enhance performance, maintainability, and
operational flexibility. Major Components Compressor: Axial-flow compressor with multiple stages, designed for high pressure ratio and
efficient airflow. Combustion Chamber: Dry low-NOx combustion chambers to meet emissions standards. Hot Gas Path: Made of durable
alloys to withstand high temperatures and stress. Power Turbine: Extracts energy to drive the compressor and generate power. 3 Control and
Monitoring Systems The turbine is equipped with advanced control systems for optimal operation: Digital Control System: Provides real-
time monitoring, fault detection, and performance optimization. Vibration Sensors: To detect imbalances and prevent mechanical failures.
Temperature and Pressure Sensors: For precise regulation and safety. Applications of GE Frame 5 Gas Turbine The versatility of the GE
Frame 5 allows it to serve in various applications: Power Generation Standalone simple cycle power plants. Combined cycle configurations
with heat recovery steam generators. Peaking power plants for grid stability. Mechanical Drive Used in industries such as oil and gas, where
the turbine drives compressors or other machinery. Industrial Processes Powering manufacturing facilities requiring reliable and efficient
energy sources. Maintenance and Reliability The longevity and efficiency of the GE Frame 5 gas turbine depend on proper maintenance and
operational  practices.  Maintenance  Schedule  and  Procedures  Regular  inspections  of  blades,  combustion  chambers,  and  bearings.
Scheduled overhauls every 24,000 to 36,000 operational hours. Monitoring of vibration and temperature data to predict potential issues.
Reliability  Factors  -  High mean time between failures (MTBF) due to robust  design and quality  materials.  -  Proven track record of
operational uptime exceeding 85-90% in well-maintained plants. - Availability of aftermarket spare parts and technical support from GE. 4
Environmental and Emissions Standards The GE Frame 5 turbine is designed to meet stringent environmental regulations: Dry low-NOx
combustion  chambers  reduce  nitrogen  oxide  emissions.  Optimized  combustion  process  minimizes  carbon  monoxide  and  unburned
hydrocarbons. Compatibility with emission control systems for compliance with local standards. Upgrades and Modernization Options To
extend operational life and improve efficiency, several upgrade paths are available: Installation of advanced control systems for better fuel
efficiency and load management.  Retrofitting  with new blades or  combustion chambers  for  enhanced performance.  Integration with
renewable energy sources or energy storage solutions. Conclusion The GE Frame 5 gas turbine remains a reliable, efficient, and flexible
solution for a wide array of power generation and industrial applications. Its comprehensive specifications, from power output and efficiency
to design features and environmental compliance, make it a preferred choice among operators worldwide. Whether deploying a new power
plant or upgrading an existing facility, understanding the detailed specifications of the GE Frame 5 gas turbine is crucial for maximizing
performance, ensuring compliance, and planning future enhancements. For further information on specific models, performance data, or
customization options, contacting GE or authorized representatives can provide tailored insights suited to unique project requirements.
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QuestionAnswer What are the key specifications of the GE Frame 5 Gas Turbine? The GE Frame 5 gas turbine typically features a power
output of around 30-40 MW, a compression ratio of approximately 13:1, a firing temperature of up to 1,350°C, and an overall efficiency of
about 36-39%. It is designed for both simple cycle and combined cycle applications with a robust, modular design. What is the typical fuel
consumption rate of a GE Frame 5 gas turbine? The fuel consumption rate varies based on load and operating conditions but generally
ranges from 0.22 to 0.27 kg of fuel per kWh generated, depending on the specific model and configuration. What are the dimensions and
weight of the GE Frame 5 turbine? The dimensions are approximately 12 meters in length and 3.5 meters in width, with a height of around 3
meters. The turbine's weight is roughly 55-65 tons, depending on the specific model and configuration. 5 What is the typical operational
efficiency of the GE Frame 5 gas turbine? The operational efficiency for simple cycle operation is around 36-38%, which can increase to
approximately 50% when used in combined cycle configurations with a heat recovery steam generator. What are the maintenance intervals
for a GE Frame 5 gas turbine? Maintenance intervals usually range from 8,000 to 12,000 operating hours or about every 1-2 years, depending
on operating conditions and maintenance practices. Routine inspections and overhauls are essential for optimal performance. What cooling
systems are used in the GE Frame 5 gas turbine? The turbine employs advanced air and steam cooling techniques to handle high firing
temperatures, ensuring durability and efficient performance under demanding conditions. What are the typical applications of the GE Frame
5 gas turbine? It is commonly used for power generation in peaking plants, combined cycle power plants, and industrial power applications
due to its reliability, modular design, and adaptability. What are the emissions levels for the GE Frame 5 gas turbine? The turbine complies
with modern emissions standards, typically producing NOx emissions below 25 ppm with water or steam injection, depending on the
configuration and environmental regulations. How does the GE Frame 5 gas turbine compare to other models in its series? The GE Frame 5
offers a balance of size, output, and efficiency, making it suitable for various applications. It is known for its robustness and flexibility, with
newer models incorporating advanced materials and control systems to improve performance and reduce emissions. GE Frame 5 Gas
Turbine Specifications have long been a cornerstone in the power generation industry,  renowned for their  reliability,  efficiency,  and
versatility. These turbines, developed by General Electric, are designed to meet the demanding needs of utilities, industrial plants, and
combined cycle power stations worldwide. With a rich history dating back to the mid-20th century, the GE Frame 5 series continues to
evolve, incorporating technological advancements that enhance performance, reduce emissions, and improve operational flexibility. This
article provides an in-depth review of the specifications, features, and considerations associated with GE Frame 5 gas turbines, offering
valuable insights for engineers, operators, and stakeholders in the energy sector. Overview of GE Frame 5 Gas Turbines The GE Frame 5
series encompasses a family of aeroderivative and heavy-duty gas turbines, primarily designed for power generation applications. Their
modular design allows for scalability and adaptability across various operational contexts. These turbines are known for their high reliability,
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quick start-up times, and capacity to run on a variety of fuel types, including natural gas and liquid fuels. The core design philosophy centers
Ge Frame 5 Gas Turbine Specifications 6 around maximizing efficiency while minimizing maintenance costs.  Over the years,  GE has
introduced multiple models within the Frame 5 series, such as the 7B, 9E, and 7E, each tailored to specific power output ranges and
operational conditions. Key Specifications of GE Frame 5 Gas Turbines Understanding the technical specifications is crucial for evaluating
the suitability of GE Frame 5 turbines for particular projects. The primary parameters include power output, thermal efficiency, operational
temperature limits, and emission standards. Power Output - Typical power generation capacity ranges from approximately 20 MW to 40 MW
depending on the model. - The 7B model usually delivers around 25-30 MW. - The 9E model can produce up to 39 MW. - Power output can
be optimized through combined cycle configurations, which significantly enhance overall plant efficiency. Thermal Efficiency - The thermal
efficiency of GE Frame 5 turbines generally falls between 30% and 40% in simple cycle mode. - When integrated into combined cycle setups,
efficiencies can surpass 55%, making them highly competitive. - Efficiency improvements are achieved through advanced blade design,
cooling techniques, and combustion technology. Operational Parameters - Inlet Temperature Range: Typically between 900°C to 1,100°C. -
Speed: Ranges from 3,600 RPM (for certain models) to 5,000 RPM, depending on the specific turbine. - Pressure Ratio: Approximately 10:1
to 15:1, influencing power output and efficiency. Fuel Flexibility - Capable of burning natural gas, associated petroleum gas, and light
distillates. - Some models are also adaptable for dual-fuel operation, providing operational flexibility. Emission Standards - Designed to
meet stringent environmental regulations, including NOx emissions below 25 ppm in some configurations. - Incorporation of dry low-NOx
(DLN) combustion systems reduces pollutant formation. Design Features and Innovations The design of GE Frame 5 turbines incorporates
several features aimed at optimizing Ge Frame 5 Gas Turbine Specifications 7 performance and maintenance. Modular Construction - Allows
for  easier  assembly,  disassembly,  and  maintenance.  -  Facilitates  quick  replacement  of  components,  reducing  downtime.  Cooling
Techniques - Advanced blade cooling methods, such as transpiration cooling, enable higher inlet temperatures. - Enhanced cooling extends
turbine life and improves efficiency. Combustion System - Utilizes dry low-NOx (DLN) combustors to reduce emissions. - Designed for
stable combustion across various load conditions. Control and Monitoring - Equipped with sophisticated control systems that optimize
performance and safety. - Remote monitoring capabilities enable predictive maintenance and operational diagnostics. Performance Metrics
and Ratings Understanding the performance metrics  is  vital  for  assessing operational  costs  and efficiency.  Efficiency -  Simple cycle
efficiencies range from approximately 30% to 35%. - Combined cycle efficiencies can reach 55% or higher. Start-Up Time - Fast start-up
times of  around 10-15 minutes make these turbines suitable for peaking and contingency operations.  Maintenance Intervals -  Major
overhauls are typically scheduled every 24,000 to 30,000 operational hours. - The modular design supports easier maintenance, reducing
lifecycle costs. Ge Frame 5 Gas Turbine Specifications 8 Applications of GE Frame 5 Gas Turbines The versatility of the GE Frame 5 series
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allows deployment across multiple sectors:  -  Utility Power Plants:  For base load, peaking,  or peaking support.  -  Industrial  Facilities:
Providing on-site power for manufacturing, refineries, and chemical plants. - Combined Cycle Plants: Enhancing efficiency and reducing
emissions. -  Emergency and Backup Power: Due to their quick start-up capabilities.  Pros and Cons of GE Frame 5 Gas Turbines In
evaluating these turbines, it’s essential to consider their advantages and limitations: Pros: - High reliability and proven operational history. -
Modular design for ease of maintenance. - Capable of rapid start-up and shut-down cycles. - Fuel flexibility enabling diverse fuel options. -
Compatibility with emission reduction technologies like DLN combustors. - Suitable for combined cycle configurations, boosting overall
efficiency. Cons: - Moderate simple cycle efficiency compared to larger or more advanced turbines. - Initial capital expenditure can be
significant, especially for combined cycle setups. - Limited power output for very large-scale power plants, necessitating multiple units. -
Age-related wear and obsolescence may require upgrades or refurbishments. - Some models may have higher operational costs due to
maintenance frequency. Technological Advancements and Future Trends GE continues to innovate within the Frame 5 platform, focusing on
increasing efficiency, reducing emissions, and enhancing operational flexibility. - Digitalization: Integration of advanced control systems and
predictive  analytics.  -  Hybrid  Systems:  Combining with  renewable  energy  sources  for  cleaner  power  generation.  -  Emission Control
Technologies:  Further  reduction of  NOx and CO2 emissions.  -  Material  Improvements:  Use of  advanced alloys  to  withstand higher
temperatures and extend lifespan. Conclusion The GE Frame 5 gas turbine specifications showcase a mature, reliable, and adaptable
technology platform that remains relevant in today's evolving energy landscape. Their well-balanced combination of performance, flexibility,
and maintainability makes them suitable for a wide range of power generation applications. While they may not match the efficiency of the
latest ultra-large turbines, their quick start-up times, modular design, and fuel flexibility offer significant operational advantages. As the
industry moves toward cleaner and more efficient energy solutions, continuous innovations in the GE Frame 5 series promise to sustain their
role as a vital component in global power infrastructure. Proper assessment of project requirements, environmental considerations, and
economic factors will help stakeholders determine the optimal deployment of these versatile Ge Frame 5 Gas Turbine Specifications 9
turbines.  GE Frame 5  gas  turbine,  GE Frame 5  specifications,  GE 5  series  turbine,  gas  turbine performance data,  Frame 5  turbine
dimensions, GE Frame 5 maintenance, Frame 5 turbine efficiency, GE Frame 5 power output, Frame 5 turbine fuel consumption, GE gas
turbine models
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newly revised this new fifth edition includes a chapter on waste heat recovery and discusses this technology in detail including a the
advantages  and  barriers  to  waste  heat  recovery  environmental  restraints  thermodynamics  of  heat  recovery  fluid  properties  boiler
condensers  steam turbines off  design behavior  and exhaust  catalyst  this  book shows how microturbine designs rely  heavily  on the
centrifugal compressor and are in many aspects similar to the early flight engines and will illustrate how the approach of the microturbine
designer is to minimize cost
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