
Relay protection for hydropower station
generator units

Article Overview

Hydropower generator units require a combination of digital and electromechanical protection relays to

safeguard against electrical faults, thermal overloads, and abnormal operating conditions.

Key Protection Functions

1. Stator Protection:

o Phase-to-phase faults and stator ground faults are detected using differential and ground fault relays (64,

64F1, 64F2) to prevent damage to the stator windings .

o Overvoltage protection safeguards the generator during load rejection or switching events . 2. Rotor

Protection:

o Rotor overheating (46) and rotor ground faults are monitored to prevent insulation failure and mechanical

damage . 3. Thermal and Overload Protection:

o Stator and rotor thermal overload relays (49, 46) protect against prolonged overcurrent conditions . 4.

Overcurrent and Differential Protection:

o Instantaneous (50) and time-overcurrent (51) relays prevent damage from short circuits .

o Differential protection (87G) ensures fast detection of internal generator faults while maintaining selectivity

. 5. Voltage and Frequency Protection:

o Under/overvoltage (27/59) and under/overfrequency (81U/81O) relays protect the generator from abnormal

grid conditions .

o Under-excitation (40) and over-excitation (24) relays prevent core saturation and maintain generator stability

. 6. Reverse Power and Shaft Protection:

o Reverse power relays (32) prevent motoring of the generator .

o Shaft current (50S) and vibration monitoring (38) protect against mechanical stress and potential turbine

damage . 7. Breaker Failure and Backup Protection:

o Breaker failure relays (50BF) ensure that faults are cleared even if the primary breaker fails .

o Protection schemes are designed with overlapping zones and backup relays to maintain system reliability .

Modern Digital Protection Solutions

Digital relays, such as the REG670 Intelligent Electronic Device (IED), integrate multiple protection functions

into a single device, offering:

o High-speed differential protection with operation times as low as 15 ms .

o Integration of main and backup protection for generators and step-up transformers.

o Advanced filtering for sub-synchronous resonance and fault selectivity.
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o Simplified installation, reduced lifecycle costs, and enhanced reliability .

Design Considerations

o Protection systems must be dependable, secure, selective, and fast to minimize disruption and prevent

damage .

o Simulation software like PowerFactory, ETAP, and Siemens PSS/CAPE can be used to determine optimal

relay settings and validate protection schemes .

o Overlapping protection zones and redundant relays ensure that no part of the generator or associated systems

remains unprotected . In summary, hydropower generator protection combines electrical, thermal, and

mechanical monitoring using both traditional and digital relays. Properly coordinated protection ensures safe

operation, minimizes downtime, and extends the lifespan of generator units while maintaining grid stability.

6.1Best Practices in Operation &amp; Maintenance of Hydro Power stations shall be such that by following

such procedures, the

SEL offers protective relays perfectly suited for standby and prime generators. They can provide complete

standalone protection and

The design of a protective system should include backup protection to allow for failures and for periodic

maintenance of the

Protective Relaying Principles and Applications The article provides an overview of protective relaying

principles and their

I2 tripping level of 0.63 per unit, characteristic which exactly matches the I22t generator capability curve. The

relay I2 2t characteristic

Selecting relays to protect generator Protection engineers must balance the expense of applying a particular

relay or

Unit Control ABB solutions comprise all the systems required to successfully automate a hydropower plant.

These modular and

Master''s thesis on calculating and simulating generator protection relay settings for hydropower plants.

Covers standards, simulation

However, hydro power systems also have similarities to thermal power plants. For instance when the flow
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from the hydrological

REG650 provides protection and monitoring for generators, prime movers and step-up transformers in hydro,

pump-storage, gas,

Generator protection Generator protection system Configuration of the power plant Type of generators / prime

mover Grounding of

Design a complete generator protection system, including advanced stator, field, and generator step-up (GSU)

relaying. Scale your

Hydroelectric Tech: Ensuring Relay Safety Ensuring the Proper Operation of Protective Relays in

Hydroelectric Power Generation

The generators must be protected against situations where faults may occur due to short circuits, ground faults,

or overloads for

Our solutions cover hydropower relay protection, PLC control system and SCADA systems to deliver reliable

Generator Protection Issues Protecting a generator requires more than just a single relay.

Web: https://kremgroup.co.za
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