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From Product to System up to Solution
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• Remote Access Capability

• Link to superior systems (SCADA) via bus / Ethernet

• Implementation into existing installation / customization

• Commissioning

• etc.

• Gen.-Set Control & Protection Panel

• Common Control & Protection Panel 

• Protection Boards

• Generator Protection Relay

• Feeder Protection Relay

• Transformer Protection Relay

• Motor Protection Relay

• Interconnection / Mains Decoupling Relay

• etc.
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Network Study - Purpose

 Dimensioning of Network Elements, e.g.

• Distribution Systems & Cable and Installation Systems

 MV switchgears

 LV switchgears

 Power Transformers

 Power Cables

• Dimensioning Parameters

 Max. Short-Circuit Current

 Operation Current
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Network Study - Purpose

 Protection of Network Elements, e.g.

• Network Elements

 Generators

 Power Transformers

 Motors & Feeders

 Power Cables

• Dimensioning Parameters

 Min. Short-Circuit Current

 Operation Current
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Network Study - Content

 Content of a Network Study
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Network Study - Data Input

 Data Collection of Network Elements, e.g.

• Generators

• Utility Grid Connection

• Power Transformers

• Motors & Loads

• Cables

 Network Topology
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Network Study - Calculations

 Load Flow Calculation
 Result: voltage & load profiles (max. operational current of each network branch) 

 Basis for determination and verification of operating modes

 Short-Circuit Calculation
• Calculation of max. 3-phase short-circuit current / Calculation of max. 1-phase short-circuit current

 Result: maximum short-circuit currents at worst case topology

 Basis for verification of dimensioning of network elements (e.g. switchgears, power transformers)

• Calculation of min. 2-phase short-circuit current / Calculation of min. 1-phase short-circuit current

 Result: minimum short-circuit currents at worst case topology

 Basis for determination of settings of protection devices
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Generator Protection Station Transformer Protection

Step-up Transformer Protection Main-LV Protection
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Network Study - Protection Functions
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Network Study - Protection Setting Calculation

 Protection device setting calculation, e.g. Generator Protection
 Generator differential protection

 Three-phase overcurrent and earth fault protection

 Stator earth fault at open generator circuit breaker

 Voltage protection

 Frequency protection

 Reverse power protection

 Negative phase sequence protection

 Field failure protection

 Over-excitation protection
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Network Study - Protection Setting Documentation
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Network Study - Protection Setting List
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Network Study - Verification of Coordination

 Verification of Selectivity
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Network Study - Verification of Current Transformer
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Network Study - Fault Event Simulation

 Simulation of Network Stability / Investigation of Special Events 
(e.g. for critical load steps, loss of generator, loss of power transformer)

PAGE 14



PROPRIETARY INFORMATION - © 2016 WOODWARD, INC.

Network Study - Some Reference Projects
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Service & Commissioning: Capabilities

 Erection of Protection & Control System

 Commissioning of Protection & Control System 

• Secondary injection test for validation of protection setting including 

 test of the entire signal chain up to circuit breaker trip test.

 data logging with Omicron sec. injection test units

 test reports

 Maintenance incl. Secondary Injection Test

 Retrofit of obsolete Protection Relays & Systems

 Training on Protection & Control Systems

• On-site training

• In-house training
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Validation
of 
Protection 
Settings
with 
secondary 
Injection
Tests 
on-site.
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Service & Commissioning: Protection Validation
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