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Core Concept: Voltage Standards of TNB Substations

TNB substations typically operate at multiple voltage levels depending on their role within the power distribution hierarchy:
« Transmission Substations: 500kV, 275kV, and 132kV.
e Primary Distribution Substations (PSS): 33kV, 22kV, and 11kV.

» Secondary Distribution Substations: Step down to 400V/230V for residential and commercial use.

For instance, in urban distribution networks, it is common to find 11kV/0.4kV compact substations for direct supply to
buildings and facilities.

According to Wikipedia, standard distribution voltages vary by region, with Malaysia’s TNB adhering closely to
internationally recognized standards.
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Application Areas of TNB Substations

Urban Infrastructure: Supplying electricity to residential neighborhoods, shopping malls, and office buildings.

Industrial Zones: Powering manufacturing plants, logistics hubs, and technology parks.

Rural Electrification: Extending reliable electricity access to remote villages and agricultural areas.

Critical Facilities: Supporting hospitals, data centers, airports, and rail transport systems.

TNB'’s extensive grid enables Malaysia to achieve an electrification rate of over 99%, according to reports by the
International Energy Agency (IEA).

Industry Trends and Evolution

Global energy demands are shifting toward smart grids, green energy integration, and higher operational reliability. TNB
has responded by modernizing substations with features like:

« Remote monitoring and automation (SCADA systems)
 Integration of solar, hydro, and other renewables into the grid

» Upgrading existing 11kV systems to 33kV in high-demand zones for better efficiency

According to an IEEE industry review, modular and smart substations are the future of efficient electricity distribution.

Technical Parameters Overview



Category Voltage Level

High Voltage Transmission 500kV, 275kV, 132kV
Primary Distribution 33kV, 22kV, 11kV
Secondary Distribution 400V/230V

Key equipment at these substations includes:

Power transformers (e.g., 132/33kV, 33/11kV)

Gas-insulated switchgear (GIS)

Low-voltage panels (LV Switchgear)

Circuit breakers and protection systems
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Differences Compared to Other International Standards
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« Voltage Variation: Some countries use 110kV or 66kV systems, whereas TNB primarily uses 132kV and 33KV tiers.

« Compact Design: Urban TNB substations are often space-optimized, compared to sprawling substations seen in rural
Europe or North America.

« Integrated Smart Technology: Malaysia’s TNB is heavily investing in smart metering and loT-based substation
management, in line with international smart grid development.

Comparing with companies like ABB and Schneider Electric, TNB substations maintain high reliability standards with
regional optimization.

Buying Advice and Planning Tips

When designing or sourcing equipment for a project linked to TNB'’s grid:

« Voltage Matching: Ensure transformers and switchgear match the local 11kV or 33kV distribution levels.



« Compliance Certification: Products must comply with TNB’s GTS (Grid Technical Specification) and MS IEC standards.
« Future-Proofing: Choose equipment rated for higher short-circuit levels and smart monitoring capabilities.

» Space Consideration: Urban installations may require compact substation designs.

Always engage with TNB-approved vendors and certified engineers to ensure smooth integration.

Frequently Asked Questions (FAQ)

Q1: What is the most common distribution voltage used by TNB in cities?

Al: 11kV distribution substations are the most common in Malaysian cities, stepping down to 400V/230V for end users.
Q2: Can a TNB substation be upgraded to handle higher loads?

A2: Yes, TNB periodically upgrades substations by adding parallel transformers, upgrading switchgear, or increasing feeder
capacity, especially in growing urban centers.

Q3: What protection systems are installed in a typical TNB substation?

A3: Protection typically includes overcurrent relays, differential protection, distance protection, and earth fault protection,
ensuring safe and reliable operations.

In conclusion, understanding the voltage classifications, technical requirements, and operational strategies of TNB compact
substations guide provides essential insight for contractors, engineers, and investors planning projects within Malaysia’s
robust power grid.
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