
Joint DSO Presentation
Actions from 7th GC ESC: Type A Baseline and Significant 

Modification Experience in GB and Spain

Brussels, March 2018



2

Content

• Baseline for Type A Generation 

• Significant Modification Experience
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GB Type A Baseline

• No current requirement for LV FRT.  However work is just 

starting on reviewing this – as part of a wider review of FRT.  

In particularly it is clear that more than the voltage profile 

needs to be specified.  Experience in GB is that the vector 

shift at low voltage from a transmission fault is enough to 

cause some Type A modules (and units comprising type B 

or larger modules) to trip.

• No current reactive power requirements

• Reconnection conditions: 20s after V and f has returned 

within the interface protection settings



4

GB Type A Baseline
Interface Protection

 

 

Protection 

Function 

Type A, Type B and Type C Power Generating 

Modules 

Type D Power 

Generating Modules 

and Power 

Generating Facilities 

with a Registered 

Capacity > 50 MW 

LV Protection(1) HV Protection(1) 

Trip Setting 

Time 

Delay 

Setting 

Trip Setting 

Time 

Delay 

Setting 

Trip 

Setting 

Time 

Delay 

Setting 

U/V Vφ-n† -20% 2.5 s* Vφ-φ‡ -20% 2.5 s* 
Vφ-φ‡- 

20% 
2.5 s* 

O/V st 1 Vφ-n† + 14% 1.0 s Vφ-φ‡ + 10% 1.0 s 
Vφ-φ‡ + 

10% 
1.0 s 

O/V st 2 Vφ-n†+ 19%$ 0.5 s Vφ-φ‡ + 13% 0.5 s   

U/F st 1 47.5 Hz 20 s 47.5 Hz 20 s 47.5 Hz 20 s 

U/F st 2 47.0 Hz 0.5 s 47.0 Hz 0.5 s 47.0 Hz 0.5 s 

O/F 52.0 Hz 0.5 s 52.0 Hz 0.5 s 52.0 Hz 0.5 s 

LoM 

(RoCoF)# 
1 Hzs-1 time delay 0.5 s 1 Hzs-1 time delay 0.5 s Intertripping expected 

LoM 

(RoCoF) 

Type 

Tested# 

0.2 Hzs-1 0.2 Hzs-1  
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Spain, Type A Baseline (P≤100kW)

• No current requirement for LV FRT.  

• No current reactive power requirements

• No current re-connexion conditions coming from 

the RfG. National regulation requires f ≤ 50Hz.
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Spain, Type A Baseline
Interface Protection

Current values

Proposed future values
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GB Experience of significant modification

• Longstanding approach that current technical rules should 

be applied on significant modification.

• No concrete definition of “significant” – but in practice over 

the years, little experience of interpretation difficulties

• The working group implementing the RfG in GB discussed 

the approach in the table below and it was generally 

accepted.

• National Grid intend to publish this as enduring guidance 

when the other GB documentation is published by May 

2018

• See table on next page
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GB Experience of significant modification – DSO 
connections 

• Significant modification not been a big issue in the past – although the 

principle has been in GB approach for over 25 years.

• A clear approach is necessary for the future.

• The following slides are in the draft documentation for RfG

implementation that is currently awaiting regulatory approval.

• EREC G59 is the historical standard for connecting generation bigger 

than 16A per phase, up to 50MW on DSO networks.

• EREC G83 is the historical standard for connecting  generation <16A 

per phase

• EREC G99 is the RfG compliant replacement for EREC G59

• EREC G98 is the RfG compliant replacement for EREC G83
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GB Experience of significant modification – DSO 
connections 
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GB Experience of significant modification
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GB Experience of significant modification

 

Figure 6.1. Example: 1 x 800 kW Synchronous Power Generating Module to 
EREC G59 plus 1 x 800 kW Type A Synchronous Power Generating Module 
to EREC G99 
= 1.6 MW Power Generating Facility 

800 kW

800 kW

Power Generating Facility (PGF)

CP

New to G99

Existing to G59

Power Generating Module (PGM) / 
Synchronous Power Generating Module 

 

  

Figure 6.2. Example: 2 x 800 kW Type A Synchronous Power Generating Modules to 
EREC G99 
= 1.6 MW Power Generating Facility 

800 kW

800 kW

Power Generating Facility (PGF)

CP

New to G99

Existing to G99

Power Generating Module (PGM) / 
Synchronous Power Generating Module 
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GB Experience of significant modification

Figure 6.3. Example: Existing: 2 x 20 MW Type C Synchronous Power 
Generating Modules with new unit:3 x 20 MW Type C Synchronous Power 
Generating Modules 
= 60 MW Power Generating Facility (Embedded Medium Power Station in 
England & Wales / large Power Station in Scotland) 

 

Figure 6.4 Example: 1 x 800 kW Power Park Module to EREC G59 plus 1 x 
800 kW Type A Power Park Module to EREC G99 
= 1.6 MW Power Generating Facility 

400 kW

Power Generating Module (PGM) 
/ Power Park Module (PPM)

Power Generating Facility (PGF)

CP

New to G99

Existing to G59

400 kW

400 kW

400 kW

DFIG
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GB Experience of significant modification

Figure 6.5. Example: 1 x 800 kW Type A Power Park Module to EREC G99 
plus later expansion of 2 x 400 kW Generating Units 
= 1 x 1.6 MW Type B Power Park Module 
= 1.6 MW Power Generating Facility 

 

 

Figure 6.6. Example: Existing 6 kW Type A Power Park Module to EREC G99 
plus later addition of 3 x 1 kW Storage Units (Compliance remains the 
same) 
= 6 kW Power Generating Facility 

Power Generating Module (PGM) 
/ Power Park Module (PPM)

Power Generating Facility (PGF)

CP
2 kW

2 kW

2 kW

1 kW

1 kW

1 kW

2 kW

2 kW

2 kW
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GB Experience of 
significant modification

 

 

Figure 6.7. Example: Existing 6 kW Type A Power Park Module to EREC G99 
plus later addition of 3 x 1 kW Storage Units with own Inverters 
= 6 kW Type A Power Park Module plus 3 kW Storage Type A Power Park 
Module (exempt from certain Type A requirements) 
= 9 kW Power Generating Facility 

Power Generating Module (PGM) 
/ Power Park Module (PPM)

Power Generating Facility (PGF)

CP

2 kW

2 kW

2 kW

1 kW

1 kW

1 kW

Existing to G99

New Storage 

to G99
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Significant modifications in Spain



Thank you for your attention

Contact: 

Marc Malbrancke: marc.malbrancke@cedec.com

Florian Gonzalez: florian.gonzalez@edsoforsmartgrids.eu

Sanni Aumala: saumala@eurelectric.org

Carmen Gimeno: cgimeno@geode-eu.org
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