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Distribution Network Relay Protection
Configuration Methods

Overview
Optimization of Multi level Relay Protection Adaptive. To improve the reliability and
sensitivity of multi-level relay protection in distribution networ.

Key Takeaways
Relay protection in distribution networks is set by calculating fault currents, selecting
relay types, determining plug settings, time multipliers, and grading times to ensure
selectivity and reliability.Step 1: Identify Network Components and Fault Levels

Begin by mapping the distribution network, including feeders, transformers, busbars,
and other equipment. Determine the fault levels at each bus and feeder using
transformer ratings, line impedances, and system configuration. For example, a
33/11 kV network may have transformers with 7.5–15% impedance per MVA rating,
and the fault level at the busbar should be estimated to ensure relay settings are
within safe operating limits .

Step 2: Select Relay Types

Choose appropriate relays based on the protection requirement:

• Overcurrent relays (IDMT) for feeders and lines, which operate inversely with
current magnitude .

• Earth fault relays for ground fault protection.
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• Differential relays for transformers and busbars.

• Distance or directional relays for high-voltage lines if needed .
Step 3: Determine Plug Settings and Time Multipliers
• Plug Setting (PSM): Set the relay current threshold as a percentage of nominal
current. For example, for a feeder rated 400 A with a switching rating of 440 A, the
plug setting should satisfy 1 PSM ≥ 488.9 A to maintain a safe margin .

• Time Multiplier (TM): Adjust the relay operating time. TM values typically range
from 0.1 to 1.0, with increments of 0.025, to coordinate with upstream and
downstream relays .
Step 4: Establish Grading Times
• Time grading ensures selectivity: the relay closest to the fault operates first, while
upstream relays act as backup .

• For definite time relays, set a fixed time difference between stages.

• For inverse time relays, allow longer grading times to account for measurement
inaccuracies and high fault currents .
Step 5: Calculate Relay Settings
• Use system data to calculate overcurrent and earth fault settings. For example,
IDMT relays may be set at 50–200% of nominal current in 25% increments, and earth
fault relays at 20–80% in 10% increments .

• For transformer differential relays, use TAP scaling to convert secondary currents to
per-unit values, ensuring proper operation under full-load conditions .
Step 6: Verify Selectivity and Coordination
• Check that downstream relays operate before upstream relays under fault
conditions.

• Ensure backup protection is available if the primary relay fails.

• Adjust settings iteratively to maintain discrimination while minimizing unnecessary
delays .
Step 7: Testing and Commissioning
• Perform secondary injection tests to verify relay operation.

• Test trip circuits, alarms, and indications for all relays.

• Confirm that relays respond correctly to simulated faults and that coordination with
circuit breakers is maintained .
Step 8: Documentation and Periodic Review
• Record all relay settings, grading times, and coordination studies.

• Periodically review and adjust settings when network modifications occur, such as
adding new feeders or changing transformer ratings . By following these steps,
distribution network relays can be set to operate reliably, selectively, and safely,
minimizing supply interruptions and protecting equipment from damage.
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