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	Modification

	At what stage is this document in the process?

	DCRP/17/03 

Revision of Engineering Recommendation (EREC) P25  
The short-circuit characteristics of single-phase and three-phase low voltage distribution networks.
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	The purpose of this document is to assist the Authority in its decision to implement the proposed modifications to Engineering Recommendation P25. The proposed modifications were subject to industry consultation in March 2017. Responses from this consultation show that the industry is in favour of these modifications.

Date of publication: 5 January 2018

	Recommendation

The Distribution Code Review Panel (DCRP) recommend that the proposed modifications are made to the Distribution Engineering Recommendations (EREC) P25 and the Distribution Code. 

ER P26 is to be archived and reference to it removed from the Distribution Code v30 March 2018.
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	The Proposer recommends that this modification should be: 

Submitted to the Authority for approval
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	High Impact:  
None
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	Medium Impact:  
None
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	Low Impact:  
All Users of the Distribution System, ie all Connectees at LV
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Purpose of the Modification
Guidance relating to short circuit characteristics for 230 V single-phase supplies and 400 V three-phase supplies is currently provided in ER P25 Issue 1 (1996) and ER P26 Issue 1 (1985). The contents of both documents have been subject to a technical revision under the auspices of an ENA Working Group. As a result of this work, both documents have been merged into one modified Engineering Recommendation (EREC) P25 Issue 2 (2018). This document, shall continue to be referenced as an Annex 1 Qualifying Standard in the GB Distribution Code (DCode)

EREC P25 Revision Summary
Revision of ER P25 Issue 1 (1996) and ER P26 Issue 1 (1985) commenced early 2016, under the auspices of an ENA Working Group, which consisted of representatives from all UK Distribution Network Operators (DNOs). Terms of Reference for the working group can be found in appendix 12.1. 

The revision work addressed a number of essential editorial and technical amendments - 
· Current topics were retained in both ER P25 and P26 but the documents were amalgamated owing to duplication and commonality between the two.
· The calculations in the document were reviewed and the underlying assumptions were clarified in the final text. It was necessary to marginally increase the values for short-circuit in the revised document to reflect the latest calculations.
· Included guidance on assessing the impact of LV connection generation on short-circuit levels.
A comprehensive list of changes can be found in appendix 12.2 – Document amendment summary and they are also recorded in the amendments since publication section of EREC P25 (2018).

The guidance in ENA EREC P25 (2018) is applicable to designers of customer LV installations and it is expected that such persons are conversant with the requirements of BS 7671 (IET Wiring Regulations).
Following agreement of a revised EREC P25 draft by the ENA Working Group, the document was subject to a DCode public consultation in Spring 2017 (www.dcode.org.uk/consultations, DCRP/17/03). This consultation captured circulation to industry stakeholder and included circulation to the BSI Committee, JPEL/64 (Electrical Installations of Buildings) who govern British Standard (BS) 7671.

In general, there were no major comments raised during the consultation. All comments submitted during the public consultation were addressed (Refer to appendix 12.3 - DCode Consultation response ER P25 Consolidated TCL v3_Approved) and a final draft of EREC P25 was agreed for approval by DCRP at the meeting of the Panel on 4 January 2018.
The revised EREC P25 now reflects the latest terminology, short-circuit calculation assumptions and LV generation considerations as agreed by the Working Group and those involved in the public consultation.
Given that EREC P25 is an Annex 1 DCODE Qualifying Standard, it has been necessary to make changes to the references in the DCode prior to publishing the revised version of EREC P25 (2018).
Where is P25 referenced in the DCODE?
The DCODE refers to ER P25 and ER P26 in a number of instances. These instances require updating as described below.
	DCODE Annex 1 list of Qualifying Standards includes the following documents:

Engineering Recommendation P25/1. The short circuit characteristics of electricity boards low voltage distribution networks and the co-ordination of overcurrent protective devices on 230V single phase supplies up to 100A.

Engineering Recommendation P26. The estimation of the maximum prospective short circuit current for three phase 415V supplies.
It is proposed that the above documents are replaced with:
Engineering Recommendation P25. The short-circuit characteristics of single-phase and three-phase low voltage distribution networks


	DPC4.3.2 references P25 and P26 as follows:

Guidance on the short circuit characteristics of the Low Voltage System and associated supplies is provided in Electricity Supply Industry engineering publications, including Items 7 and 8 in Annex 1 Engineering Recommendation P25, “The short circuit characteristics of electricity board’s low voltage distribution networks and the co-ordination of overcurrent protective devices on 230V Single Phase supplies up to 100 Amps”, and Engineering Recommendation P26/1, “The estimation of the maximum prospective short circuit current for three phase 415V supplies”.
It is proposed to replace the above text with:

Guidance on the short circuit characteristics of the Low Voltage System and associated supplies is provided in Electricity Supply Industry engineering publications, including Items 7 in Annex 1 - Engineering Recommendation P25, “The short-circuit characteristics of single-phase and three-phase low voltage distribution networks”.


	DPC4.4.1 Item (b) references P26 as follows:

In appropriate circumstances, details of the System to which connection is to be made will be provided by the DNO. Guidance on the short circuit characteristics of the three phase Low Voltage system and associated supplies is provided in Electricity Supply Industry engineering publications, including Item 8 in DGD Annex 1 Engineering Recommendation P26/1, “The estimation of the maximum prospective short circuit current for three phase 415V supplies”.

It is proposed to replace the above text with:

In appropriate circumstances, details of the System to which connection is to be made will be provided by the DNO. Guidance on the short circuit characteristics of the three phase Low Voltage system and associated supplies is provided in Electricity Supply Industry engineering publications, including Item 7 in DGD Annex 1 Engineering Recommendation P25 “The short-circuit characteristics of single-phase and three-phase low voltage distribution networks”.


	DPC6.5.1 references P25 and P26 as follows:

The short circuit rating of User’s Equipment at the Connection Point should be not less than the design Fault Level of the DNO’s Distribution System to which it is connected. The choice of Equipment for connection at Low Voltage may take into account attenuation in the service lines as specified in DGD Annex 1, Items 7 and 8, Engineering Recommendation P25, “The short-circuit characteristics of single-phase and three-phase low voltage distribution networks”. The DNO in the design of its System will take into account the contribution to Fault Level of the User’s connected System and Apparatus.

It is proposed to replace the above text with:

The short circuit rating of User’s Equipment at the Connection Point should be not less than the design Fault Level of the DNO’s Distribution System to which it is connected. The choice of Equipment for connection at Low Voltage may take into account attenuation in the service lines as specified in DGD Annex 1, Item 7, Engineering Recommendation P25, “The short-circuit characteristics of single-phase and three-phase low voltage distribution networks”. The DNO in the design of its System will take into account the contribution to Fault Level of the User’s connected System and Apparatus.


It will also be necessary to complete editorial amendments to all DGD Annex 1 Qualifying Standards Item numbers referred to throughout the DCode text, as a result of the deletion of Item 7 (P26).
A copy of the proposed DCode legal text can be found in appendix 12.4 of this report.
Impacts on Total System and the DNOs System Systems 
There is no impact on the Total System, or the DNOs System as a result of the amendments to the content in ENA EREC P25.
Impacts on DNOs Systems’ Users
Since ENA EREC P25 is written as a guidance document to assist DNOs Systems’ Users with estimation of the maximum fault level at their supply point, there is no impact by way of the document being technically updated to reflect latest network characteristics.
Assessment against Distribution Code Objectives
The proposed amendments better facilitate the Distribution Code objective (i):

(i) To permit the development, maintenance and operation of an efficient, coordinated and economical system for the distribution of electricity;
The amalgamation of ER P25 and ER P26 into one comprehensive standard will ensure a progressive and efficient improvement in undertaking short circuit current calculations of maximum prospective short-circuit current (PSCC) on the DNO LV network and at the supply terminals.

(ii)  To facilitate competition in the generation and supply of electricity
The proposal has a neutral impact on this objective.

(iii) Efficiently discharge the obligations imposed upon DNOs by the Distribution Licence and comply with the Regulation (where Regulation has the meaning defined in the Distribution Licence) and any relevant legally binding decision of the European Commission and/or Agency for the Co-operation of Energy Regulators.
The proposal has a neutral impact on this objective.
(iv)  Promote efficiency in the implementation and administration of the Distribution Code.
The proposal has a neutral impact on this objective.
Impact on other Industry documents
There are no impacts on other industry documents with the exception of reflective changes to the DCode.
Environmental Impact Assessment
There are no environmental impacts associated with this proposed modification.
Workgroup Recommendations
The workgroup recommends that the changes recorded in the Document Amendment Summary (see appendix 12.2) are implemented in the revised EREC P25 and the changes to the DCode as outlined in section 3 of this report should also be implemented.

Distribution Code Review Panel Recommendation
At the meeting of the Distribution Code Review Panel (the Panel) held on 4 January 2018, the Panel unanimously agreed to the submission of the Report to Authority as the Panel agreed that the Modification proposal better facilitated the objectives of the Distribution Code.
Recommendation
The Licenced Distribution Network Operators and the DCRP recommend that this modification report should;
· be submitted to the Authority for approval; and
· subject to the agreement of the Authority the modification should be implemented from the date the revised Distribution Code is published. This date is recommended as 1 March 2018
Appendices

12.1 - WG Terms of Reference. 
12.2 - Document amendement summary.
12.3 - Distribution Code consultation responses.
12.4 - Proposed Distribution Code Legal Text.
12.5 - Proposed EREC P25 (2018) Legal Text.
12.1 Workgroup Terms of Reference

1
Introduction
The Energy Networks Association (ENA) is responsible for maintenance of Engineering Recommendation (ER) P25, The Short-Circuit Characteristics of Public Electricity Suppliers’ Low Voltage Distribution Networks and the Co-ordination of Overcurrent Protective Devices on 230V Single Phase Supplies up to 100As and for ER P26, The estimation of the maximum prospective short-circuit current for three phase 415 V supplies.

Both ER P25 and ER P26 are Qualifying Documents in Annex 1 of the Distribution Code of Great Britain an ‘industry standard’ in this technical area.

ER P25 and ER P26 were reviewed in early 2016, with the subsequent recommendation (reference:Report_ENA_ENA112_ERP25_v1_Issued, Report_ENA_ENA112_ER P26_v1_Issued) that both documents should be subject to a revision. This recommendation was agreed by the ENA Standards Leaders Group (SLG). Permission was then sought of the DCRP to commence revision of the Standard.
A revision of ER P25 and ER P26 (P25 & P26) guided by a ‘Revision Corresponding Group’, under the auspices of the ENA Electricity Networks and Futures Group (ENFG) and approved by the DCRP.

The following document sets out the Terms of Reference for the P25&P26 Revision Corresponding Group.
2
Objective & Scope

The objective for the P25&P26 Revision Corresponding Group is to oversee the revision of the technical guidance within the document to ensure it accurately reflects the latest methods and Standards used and referenced by Distribution Network Operators (DNOs). The revision work will be undertaken by the nominated ENA Chief Author.

The intention is that the revision will retain the current topics, that both ER P25 and P26 documents will be amalgamated into one document. The Revision Corresponding Group will agree the re-structuring and re-titling of the new amalgamated document.

The Revision Corresponding Group will seek to be fair and even-handed with respect to technical changes to the document.

All amendments to ER P25&P26 should be evaluated and the impacts/risks understood before final publishing. The Revision Corresponding Group should ensure that changes to the documents have minimal impact to Member Companies’ operations.

The Revision Corresponding Group shall conduct the revision in accordance with the Competition Act Compliance - Ena Meetings - Best Practice Guidelines.
The revision work should proceed in accordance with the agreed processes defined in ENA ENFG ENA Engineering Document approvals process and shall follow the stages outline below.

· ER P25 & P26 Issue 2 first working draft for comment by the Revision Corresponding Group

· ER P25 & P26 Issue 2 second working draft for comment by the Revision Corresponding Group

· ER P25 & P26 Issue 2 final working draft for comment by the Revision Corresponding Group

· ER P25 & P26 Issue 2 final draft for comment. This draft will be subject to a public consultation..
The revision of P25 & P26 should be completed by the end of 2017.
3
Group Representatives

Participation in the Revision Corresponding Group will be open to nominated representatives from the following key stakeholders:
DNOs

IDNOs

Authoring of the document revision, facilitation and secretariat duties will be undertaken by the ENA nominated Technical Author.

6
Correspondence

The nominated ENA Technical author will communicate with the Revision Corresponding Group representatives using email and phone.

Each draft of the revised document will be circulated to the Revision Corresponding Group on an email, for review and comment.

The review and commenting period for each draft of the document will be 3 weeks.

Teleconference calls between the Revision Corresponding Group will be arranged when necessary, to discuss emergent technical issues.

Face-to-face meetings between the Revision Corresponding Group representatives are not planned and will only be held if deemed necessary by ENA.

7
Liaison with Other Panels and ENA Working Groups

It is essential that the revision of ER P25 & P26 is coordinated with the work of other ENA revision work.

The ENA nominated Technical Author will advise the Revision Corresponding Group of any related work which may impact ER P25 & P26.

8
Engagement with external stakeholders

The working group will liaise with external stakeholders for example the BSI/IET joint committee JPEL/64. The final working group draft document will be subject to a Distribution Code public consultation.
12.2 Document Amendment Summary

Summary

Amendments in Final_v6

	Item
	Amendment
	Notes

	Editorial
	Published year changed from ‘2017’ to ‘2018’ throughout document.
	


Amendments in Final_v5

	Item
	Amendment
	Notes

	Editorial
	Changed all symbol fonts to italics, throughout document.
	

	Editorial
	Figure 3:

· Changed symbol in note from ‘iDC’ to ‘IDC’.
	

	Editorial
	Clause 5.4, PSCC on the DNO’s LV distribution main:

· Text in NOTE changed from ‘at least greater than 2 metres’ to ‘greater than 2 metres’.
	

	Editorial
	Clause 7.4.1, Synchronous machines:

· Test in NOTE changed from ‘It may be likely…..’ to ‘It is likely…..’.
	


Amendments in Final_v4

	Item
	Amendment
	Notes

	Technical
	Clause 5.4, PSCC on the DNO’s LV distribution main:

· Text in NOTE changed from ‘at least 2 metres’ to ‘at least greater than 2 metres’.
	

	Technical
	Clause 7.4.1, Synchronous machines:

· New NOTE added to provide guidance on contribution from machines and available headroom.
	


Amendments in Final_v3

	Item
	Amendment
	Notes

	Technical
	Introduction:

· Reference to ‘Regulation 612.11 of BS 7671’ changed to ‘BS 7671’.
	

	Technical
	Definition 3.3, LV:

· Definition for LV changed from ‘voltage not exceeding 1 000 V a.c. r.m.s’ to ‘voltage above 50 V a.c. r.m.s. but not exceeding 1 000 V a.c. r.m.s.’
	

	Technical
	Clause 5.1:

The following paragraph has been added

‘The designer should request/obtain information from the appropriate DNO to enable an estimation of the LV generation/motor contribution. The estimation may not be necessary if the suggested criteria in Clause 7.4 for LV generation/motor contribution is not surpassed’.
	

	Editorial
	PSCC formula for three-phase fault:

· The words ‘quadratic sum of reactance and resistances changed to ‘quadratic sum of phase reactances and resistances’.
	

	Technical
	Clause 5.4, PSCC on the DNO’s LV distribution main:

New NOTE added to explain how the value of 16 kA is still applicable.
	

	Technical
	Clause 8.1, Selection of protective devices:

· In the NOTE, reference to the ECA publication has been deleted and replaced with PD IEC/TR 619212-1.
	

	Technical
	Clause 8.2, Single-phase supplies:

· The wording ‘the conditional testing procedure’ has been changed to ‘the 16 kA conditional testing procedure’.
	


Amendments in Final_v2

	Item
	Amendment
	Notes

	Editorial
	Foreword: Paragraph 6 wording amended to remove reference to an ‘author’.
	

	Technical
	Clause 3.8, point of supply: reference to ‘meter’ removed from definition.
	

	Technical/
Editorial
	Clause 4.2, Single-phase supplies: 
· Wording in final paragraph amended to ‘DNO may charge the customer’.
	

	Editorial
	Standardised on the term ‘cut-out unit’ throughout the document.
	

	Editorial
	Clause 5.2, Short-circuit terminology: 

· 1st paragraph, the wording ‘fault current is interrupted’ added to the end of the 1st sentence.
	

	Technical
	Figure 3:

A second figure b) has been added to Figure 3, depicting the current characteristic near-to-generator. This second diagram, along with new NOTE, aids the distinction between and significance of, fault locations.
	

	Technical
	Clause 5.3, Basis of calculation of the maximum PSCC:

The definition of ‘E’ is the 2nd equation has been corrected from ‘phase-to-phase voltage’ to ‘phase-to-neutral voltage’.
	

	Editorial
	Clause 7.1:

Reference to ‘Clause 7’ corrected to ‘Clause 8.1’.
	

	Editorial
	Clause 7.3, Three-phase supplies: The first sentence of the 3rd paragraph has been simplified.
	


Amendments in Final_v1

	Item
	Amendment
	Notes

	General
	Document year changed from ‘2016’ to ‘2017’ throughout.
	

	General/
Editorial
	Wording and grammar corrected throughout to improve clarity and consistency.
	

	General
	Title: 
· Document title changed from ‘The short-circuit characteristics of low voltage distribution networks for single-phase and three-phase supplies’ to ‘The short-circuit characteristics of single-phase and three-phase low voltage distribution networks’
	

	Technical
	Clause 1, Scope: 
· The wording ‘single-phase service rated at 100 A’ changed to ‘single-phase services rated up to 100 A’
	

	Technical
	Clause 2, Normative references: 
· ENA TS 35-1 Part 1 added to normative references, following amendment to Clause 5.3.
	

	Technical
	Clause 3, Terms and definitions:

The following definition has been added:

· point of supply (the term ‘point of supply’ has replaced ‘point of connection’ throughout the document)

The following definitions have been amended:

· customer

· far-from-generator (NOTE 1 added)

· supply terminals
	

	Technical
	Figure 1: ‘point of connection’ replaced by ‘point of supply’. The NOTE beneath Figure 1 has been amended to clarify that 80 A or 100 A are relevant for new domestic supplies.
	

	Technical
	Figure 2: ‘point of connection’ replaced by ‘point of supply’.
	

	Editorial/
Technical
	Clause 5.2: Paragraph 3 wording amended to improve clarity. Footnote added to provide context for the statement ‘short-circuits on LV networks are normally far-from-generator’.
	

	Technical
	Clause 5.3: Reference to ENA TS 35-1 Part 1 added to item b).

Formulae for short-circuit currents inserted into body of document.
	

	Technical
	Table 3: Details for 300 mm2 cable added to table.
	

	Editorial
	Table 4 title amended.
	

	Technical
	Clause 7.4.2: Paragraph 3 amended to explain that heat pumps may be driven via power electronics or directly coupled, and significance of this.
	

	Technical
	Clause 8.1: Paragraph 3 amended to improve alignment with Regulation 434.3 of BS 7671. The sentence ‘It should be noted that in practice, an agreement with the DNO does not normally exist’ has been inserted at the end of the paragraph.
	


Amendments in Draft_v2

	Item
	Amendment
	Notes

	General/
Technical
	· The term ‘consumer’ has been changed to ‘customer’ throughout the document.

· The term ‘Distributor’ has been changed to ‘DNO’ throughout the document.

· The term ‘service line’ has been changed to ‘service’ throughout the document.

· The term ‘power factor (p.f.)’ has been changed to ‘X/R ratio’ throughout the document.
	

	Technical
	Clause 1, Scope:

· The wording in the scope has been changed from ‘three-phase line of capacity up to 300 kVA’ to ‘poly phase service rated up to 400 A per phase.

· The 3rd paragraph has been re-written clarify that the guidance in the document is not appropriate for ‘interconnected-LV networks’. The Wirral has been added to the example regions for such networks.
	

	Technical
	Clause 2, Normative references:

· IEC 60909-0 has been added to the normative references.

· The following references have been deleted from the normative list.

· ENA EREC P5.

· ENA EREC G74 (moved to the Bibliography).

· ENA TS 35-1 Part 1.
	

	Technical
	Clause 3, Terms and definitions:

Major changes to the definitions listed.

The following definitions have been amended:

· DNO (clarified that IDNO is also applicable)

· HV

· LV

· PSCC

· Power factor (Notes deleted)

· Supply terminals Note added clarifying relationship to ‘point of connection’

· The following new definitions have been added:

· Interconnected-LV network

· RMS

· Initial symmetrical short-circuit current (definition generally aligns with IEC 60909-0)

· Peak short-circuit current (definition generally aligned with IEC 60909-0)

· Symmetrical short-circuit breaking current (definition generally aligned with IEC 60909-0)

· Far-from-generator (definition simplified from IEC 60909-0)

· Near-to-generator (definition simplified from IEC 60909-0)

· X/R ratio
	

	Technical
	Clause 4.1, General:

· The 1st paragraph and items a)-c) from Draft_v1 have been deleted as the details are not relevant for P25.
	

	Technical
	Clause 4.2, Single-phase supplies:

· The 3rd paragraph has been deleted and replaced with a new Figure 1, depicting a ‘Typical single-phase supply’.
	

	Technical
	Clause 4.3, Three-phase supplies:

· Item c) referring to busbar connected customers has been deleted as it is not common practice. A new Figure 2 has been added, depicting a ‘Typical three-phase supply connected directly to the DNO substation’.
	

	Technical
	Clause 5.1, General:

· The 1st paragraph has been amended to clarify how PSCC is related to network capacity.

· With regards to the sentence ‘changes on the DNO network, may cause the PSCC to increase’, a 3rd bullet has been added to capture HV network reconfiguration.

· There has been a minor amendment to the wording in paragraph 4, relating to designer philosophy.
	

	Technical
	New Clause 5.2, Short-circuit terminology:

· A new clause has been added to explain short-circuit theory and terminology. The content has been developed from IEC 60909-0.
	

	Technical
	Clause 5.3, Basis of calculation of the maximum PSCC:

· Minor amendment to the wording in this clause.

· A footnote has been added to explain that 433 V is the no-load secondary voltage of a standard transformer and 400/230 V is the nominal voltage for DNO LV networks.
	

	Technical
	Clause 5.4, PSCC on the DNO’s LV distribution main:

· The PSCC value has been changed from 16 kA to 19.6 kA based on the latest spreadsheet calculations (P25 Revision 2016 calculations v1).

· The 2nd paragraph referring to ‘London region’ has been deleted and replaced with a new paragraph explaining the guidance for ‘interconnected-LV networks’.
	

	Technical
	Clause 5.5, PSCC for three-phase supplies:

· The PSCC value has been changed from 25 kA to 25.9 kA based on the latest spreadsheet calculations (P25 Revision 2016 calculations v1).

· A new 3rd paragraph has been added which provides guidance for ‘interconnected-LV networks’.
	

	Technical
	New Clause 6, Contribution to PSCC from LV generation or motors:

· New Clause added to provide guidance on assessing the contribution from LV generation and motors. The following sub-clauses detail the guidance:

· New Sub-Clause 6.1, General,

· New Sub-Clause 6.2, LV direct couple generation,

· New Sub-Clause 6.3, LV motors,

· New Sub-Clause 6.4. LV generation coupled via power electronics.
	

	Technical
	Clause 7.2, Single-phase supplies:

· ‘16 kA (p.f. 0.44)’ has been changed to ‘19.6 kA (X/R = 2.5)’.

· New sentence added to 1st paragraph ‘The tee-off point is assumed to be at 15 m along a 300 mm2 cable which connected to the substation transformer’. A footnote has been added providing details of the cable resistance and reactance values.

· Table 1 values have been updated using the calculation spreadsheet (P25 Revision 2016 calculations v1) to take account of the 15 m of 300 mm2. The p.f. values have been changed to X/R values.

· The previous note relating to ‘London region’ not being applicable has been deleted - this requirement has been captured adequately elsewhere in the document.
	

	Technical
	Clause 7.3, Three-phase supplies:

· The 3rd paragraph relating to the previous Table 3 has been deleted.

· The previous Table 3, titled ‘Estimated maximum PSCC at the Distributor’s cut-out based on declared level of 18 kA (0.5 p.f.) at the point of connection of the service line to the LV distribution main’ has been deleted. 

· Table 2 values have been updated with the 25.9 kA value and all p.f. values have been changed to X/R ratio values.
	

	Technical
	New Clause 7.4, Estimation of LV generation/motor contribution:

· New clause added to provide guidance on determining contribution to short-circuit current from generation and motors.
	

	Technical
	Clause 8.1, General:

· New note added referring to the ECA publication on the Wiring Regulations and explaining that the designer should take responsibility for selection of protection device rating.
	

	Technical
	Bibliography:

The following references have been added to the bibliography:

· ENA ER G74

· IET publication ‘Short-circuit currents’
	


Amendments in Draft_v1

	Item
	Amendment
	Notes

	General/
Editorial
	NOTE: Prior to carrying out any amendments, the previous revision was imported into the latest ENA engineering document template.  As the structure of the new template differs from the previous revision the contents have been assigned to the appropriate section in the revised document and any associated numbering and cross-referencing of Clauses has been updated.  Similarly, any editorial changes necessary to comply with the conventions and formatting in the ENA engineering document template and Engineering Recommendation ER G0 Rules, for structure, drafting and presentation of ENA engineering documents have been carried out.  These changes may not be ‘marked’; however, any subsequent technical, general or editorial changes are ‘marked’ in the tracked version of the document.
	

	General/
Technical
	Major revision of Issue 1 to address the following points.

· Content from P25 Issue 1 and P26 Issue 1 amalgamated in a single document.

· References to normative Standards updated.

· Update terms in document, for example ‘PES’ now described as ‘Distributor’.

· Re-calculation of fault levels for range of service line lengths.
	

	General/
Editorial
	Title: 
· Document title changed from ‘The Short-Circuit Characteristics of Public Electricity Suppliers’ Low Voltage Distribution Networks and the Co-ordination of Overcurrent Protective Devices on 230V Single Phase Supplies up to 100A’ to ‘The short-circuit characteristics of low voltage distribution networks for single-phase and three-phase supplies’ on account of the amalgamation of P25 Issue 1 and P26 Issue 1.
	

	General/
Technical
	Foreword: 
· New clause added to provide publishing information and a description of who the document is intended for. Some of the content has been taken from P25 Issue 1 Clause 1. Clause 7 (Responsibility) from P25 Issue 1 has been moved to this new Foreword.
	

	General/
Technical
	Introduction: 
· The content from P25 Issue 1 and P26 Issue 1 has been consolidated and references updated (ESQCR replaces Electricity Supply Regulations 1988). The Introduction now provides context for the Statutory requirements and the application of BS 7671. Reference to ER P23 has been included.
	

	General/
Technical
	Scope: 
· New clause added to define the supply types which are covered in the document. Some of the wording has been taken from the ‘Introduction’ in P25 Issue 1 and P26 Issue 1. Wording has been amended to clarify that both ‘existing’ and ‘planned’ supplies are covered. A new capacity limit for three-phase LV supplies covered is set at 300 kVA. This is based on the fact that above 300 kVA, LV 3-phases are likely to consist of a dedicated transformer arrangement and specific design aspects.
	

	General/
Technical
	Clause 2, Normative references: 
· New clause added to capture all normative references. Previous references described in P25 Issue 1 Annex A have been updated and/or removed as appropriate.
	

	General/
Technical
	Clause 3, Terms and definitions: 
· New clause added to capture all terms and definitions used in the document. Previous terms in P25 Issue 1 Annex A have been repeated. New definitions have been inserted for ‘consumer’, ‘Distributor’, ‘LV’, ‘HV’, ‘meter operator’, ‘MOCoPA’ and ‘power factor’.
	

	General/
Technical
	Clause 4, The incoming service arrangements:

· New sub-clause 4.1: General requirements added to provide explanation of LV network design Standards and introduce the terms ‘Distributor’, ‘consumer’ and ‘meter operator’. Reference to the MOCoPA has been added.

· Sub-clause 4.2 (P25 Issue 1, Clause 2), description of ‘looped’ service has been deleted as these are no longer permitted by Distributors. References and terms have been updated and the description of BS 7671 Regulation 473.1.4 (does not exist) has been deleted and replaced with reference to Clause 7 of the document. A note has been inserted highlighting the differing sizes of cut-out fuse-link which may be in use. The purpose of the cut-out fuse-link has also been clarified in paragraph 4.

· Sub-clause 4.3 (P26 Issue 1, Clause 2): This has largely been re-written from P26 and now includes a description of the typical three-phase connection arrangements, a), b) and c).
	

	General/
Technical
	Clause 5, The PSCC on the Distributor’s LV distribution network

· Sub-clause 5.1 (P25 Issue 1 Clause 3 and P26 Issue 1 Clause 3): The clause includes the common aspects for both single-phase and three-phase taken from P25 Issue 1 and P26 Issue 1. Duplicated content between the two previous documents has been deleted and editorial amendments completed.

· Sub-clause 5.2: This new sub-clause has been added to describe the parameters used in the determination of PSCC values on the Distributor’s LV network. Reference to ER G74 and TS 35-1 have been inserted.

· Sub-clause 5.3: the single-phase PSCC value of 16 kA as described in P25 Issue 1 Clause 3 has been repeated in this sub-clause as well as the exceptions for London region. 

· Sub-clause 5.4: the three-phase PSCC values of 25 kA and 18 kA described in P26 Issue 1 Clause 3 have been repeated in this sub-clause. ‘415 V’ has been changed to ‘400 V’ to align with 230 V phase-to-earth.
	

	General/
Technical
	Clause 6: Estimation of the PSCC at the supply terminals.

· Sub-clause 6.1: This new sub-clause has been added to introduce the concept of attenuation. A paragraph describing the significance of power factor has been repeated, previously described in P26 Issue 1 Clause 4.

· Sub-clause 6.2: the content from P25 Issue 1 Clause 4 and Clause 5 has been repeated in this sub-clause. There are minor amendments to the wording. The ‘Note’ from P25 Issue 1 Clause 5 which intimates that the application of the estimation procedure for the London region is acceptable has been deleted as it may confuse the reader after reading the ‘Note’ which stipulating that the estimation procedure is not applicable in the London region.

· Table 1: all values previously published in P25 Issue 1 Table 1 have been deleted and replaced with newly calculated values. PSCC values for service line lengths greater than 20 m have been removed.

· Sub-clause 6.3: the content from P26 Issue 1 Clause 4 and Clause 5 has been repeated in this sub-clause. There has been minor amendments to the wording.

· Table 2 & 3: all values previously published in P26 Issue 1 Table 1 and 2 have been deleted and replaced with newly calculated values.
	

	General/
Technical
	Clause 7, Selection of protective devices:

· Sub-clause 7.1: new sub-clause added clarify general requirements for protection device selection. Previous content in P25 Issue 1 Clause 6 has been updated with new references to BS 7671 and an explanation of the importance of power factor when verifying a device rating.

· Sub-clause 7.2 (P25 Issue 1 Clause 6): references have been updated as necessary.
	

	General/
Editorial
	Bibliography: new clause added to capture information references.
	


12.3 DCode Public Consultation Responses
The following comments were received during the DCODE Consultation which occurred 17th March to 14th April 2017.

	Page No line
	Clause/ Subclause
	Paragraph Figure/ Table
	Type
of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	OBSERVATIONS OF THE SECRETARIAT
on each comment submitted

	BEAMA (Raj Vagdia) Comments

	Line 296
	5.3
	Indent b), 2nd line
	T
	‘phase-to-phase voltage’ should read as ‘line- to-line voltage’, to be consistent with the terminology used in BS 7671. (BS 7671 no longer uses the term ‘phase conductor’; it uses ‘line conductor’ instead.)
	Change ‘phase-to-phase voltage’ to ‘line-to-line voltage’.
	Noted. However, ‘phase’ is well understood and commonly used.
‘Line’ is sometimes used in electricity industry to refer to an overhead conductor.

	Line 302
	5.3
	In the box containin g formula for PSCC for a three- phase fault
	T
	‘phase-to-neutral voltage’ should read ‘line- to-neutral voltage’, to be consistent with the terminology used in BS 7671. (BS 7671 no longer uses the term ‘phase conductor’; it uses ‘line conductor’ instead.)
	Change ‘phase-to-neutral voltage’ to ‘line-to-neutral voltage’.
	Noted. No change.


	Page No line
	Clause/ Subclause
	Paragraph Figure/ Table
	Type
of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	OBSERVATIONS OF THE SECRETARIAT
on each comment submitted

	Line 302
	5.3
	In the box containin g formula for PSCC for a single- phase (phase- earth) fault
	T
	In the heading, ‘PSCC for single-phase (phase-earth) fault’ should read ‘PSCC for single-phase (line-earth) fault’, to be consistent with the terminology used in BS 7671. (BS 7671 no longer uses the term ‘phase conductor’; it uses ‘line conductor’ instead.)
	In the heading, change ‘PSCC for single-phase (line- earth) fault’ to ‘PSCC for single-phase (line-earth) fault’.
	Noted. No Change.

	Line 302
	5.3
	In the box containin g formula for PSCC for a single- phase (phase- earth) fault
	T
	‘phase-to-neutral voltage’ should read ‘line- to-neutral voltage’, to be consistent with the terminology used in BS 7671. (BS 7671 no longer uses the term ‘phase conductor’; it uses ‘line conductor’ instead.)
	Change ‘phase-to-neutral voltage’ to ‘line-to-neutral voltage’.
	Noted. No Change.

	Line 306
	5.4
	
	Tech
	The increase from 16 kA to 19.6 kA may result in the unnecessary specification of
19.6 kA rated equipment, whereas the related product standard for a consumer unit (BS EN 61439-3 Annex ZB) prescribes a conditional 16 kA rating.
	Add text shown in italic:
The maximum design value of the PSCC for single- phase 230 V supplies should be taken as 19.6 kA at the connection of the service to the LV distribution main. 19.6 kA is based on zero metres of service cable. In practice the service length will be at least 2 metres, which reduces the PSCC to less than 16 kA as can be seen from Table 1. Therefore, for Consumer Units, the 16 kA conditional rating in Annex ZB of BS EN 61439-3 is adequate (see 8.2).
	Accepted.
New Note added to Clause 5.4.
NOTE: The value of 19.6 kA assumes zero metres of service cable/overhead line is connected. In practice, the service length will be at least greater than 2 metres, reducing the PSCC to less than 16 kA (see Clause 7.2 and Table 1). Therefore, the 16 kA conditional rating described in Annex ZB of BS EN 61439-3, for incoming service equipment, will satisfy design requirements.


	Page No line
	Clause/ Subclause
	Paragraph Figure/ Table
	Type
of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	OBSERVATIONS OF THE SECRETARIAT
on each comment submitted

	Line 432
	7.3
	
	T
	‘phase conductors’ should read ‘line conductors’, to be consistent with the terminology used in BS 7671. (BS 7671 no longer uses the term ‘phase conductor’; it uses ‘line conductor’ instead.)
	Change ‘phase conductors’ to ‘line conductors’.
	Noted. No Change.

	Line 505
	8.1
	Note
	Tech
	Reference to the Electrical Contractors’ Association (ECA) Guide to the Wiring Regulations is not appropriate, as it is not the only authoritative guide on circuit-breaker selection or testing. If a guide must be referenced, PD IEC/TR 61912-1 should be identified.
	Delete note or replace ECA with PD IEC/TR 61912-1.
	Accepted. Note amended to read
PD IEC/TR 61912-1 provides guidance on circuit-breaker ratings, which may prove informative. The designer should take responsibility when ascertaining the required rating of protective devices.

	Line 512
	8.2
	
	T
	Regulation 435.5.1 does not appear to be the most appropriate regulation to refer to in the context of what is being said in clause 8.2.
The most appropriate regulation to refer to would appear to be Regulation 434.5.1. Also, the correct name for a clause of BS 7671 is ‘Regulation’, not ‘Clause’.
	Change ‘(see BS 7671 Clause 435.5.1)’ to ‘(see BS 7671 Regulation 434.5.1)’.
	Accepted. Change completed as proposed.

	Line 519
	8.2
	
	Tech
	For clarity, the 16 kA conditional rating needs to be shown.
	Add 16 kA as shown in red:
In order to assist designers in selecting protective devices in conjunction with the limitation in energy let-through of the DNO cut-out fuse-link, the 16 kA conditional testing procedure has been established in Annex ZB of BS EN 61439-3.
	Accepted. Change completed as proposed.

	Line 525
	8.3
	
	T
	‘phase-to-phase fault’ should read ‘line-to- line fault’, to be consistent with the terminology used in BS 7671. (BS 7671 no longer uses the term ‘phase conductor’; it uses ‘line conductor’ instead.)
	Change ‘phase-to-phase fault’ to ‘line-to-line fault’.
	Noted. No Change.


	Page No line
	Clause/ Subclause
	Paragraph Figure/ Table
	Type
of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	OBSERVATIONS OF THE SECRETARIAT
on each comment submitted

	Northern Powergrid comments

	
	5.2
	Fig 3B
	E
	The drawing title is missing, as is the label ‘DC component IDC of the short-circuit current’. Some of the labels are of poor quality and difficult to read
	Update drawing and title
	Noted. Figure 3B checked for formatting and improved as required.

	
	7.3
	Table 2
	T
	Table 2 doesn't have entries relating to 70 or 150 mm2 Al. Table 3 provides equivalent metric cable sizes e.g. 0.2 in2 Al is equivalent to 150mm2 but Table 2 is incomplete and can’t actually be used for all the imperial cables included in Table 3
	Might it be possible to add some extra columns to Table 2
	Noted. The variation in values between 70 and 95 and also between 120 and 150 is unlikely to be significant. The main variable affecting accuracy when using the table will be in the estimation of service length.
No change.

	
	5.1 & others
	
	T
	Parag 5.1 suggests that a designer caters for the maximum PSCC. Parag 5.4 and 5.5 states that these are 19.6kA for single phase and 25.9kA for a three phase connection to the LV busbar. Section 7.1 to 7.3 explains how these values will be attenuated. Section 7.4 then states that if there are synchronous or asynchronous machines connected to the network the contribution from these machines should be assessed.
	As most LV networks have some embedded generation, would it be worth suggesting that a designer should ask the DNO for information on the quantity of generation connected to a LV network when it might be above a deminimis value – i.e. how would a designer know whether there is a need to undertake a bespoke assessment rather than use  the standard 19.6 / 25.9kA figures
	Noted.
A short paragraph has been added to Clause 5.1.
The designer should request/obtain information from the appropriate DNO to enable an estimation of the LV generation/motor contribution. The estimation may not be necessary if the suggested criteria in Clause 7.4 for LV generation/motor contribution is not surpassed.
A new NOTE has been added to Clause 7.4.1 to provide guidance on interpreting available headroom on maximum fault levels against machine contribution.


	Page No line
	Clause/ Subclause
	Paragraph Figure/ Table
	Type
of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	OBSERVATIONS OF THE SECRETARIAT
on each comment submitted

	WPD comments

	17
	302
	
	E
	NOTE: Zsc is the sum of the phase resistance and phase reactance.
	Add the term “phase”
	Accepted. Terminology corrected.

	SELECT (The Electrical Contractors Association of Scotland) comments

	1
	
	Title
	Technical
/Editorial
	The document title does not reflect the presence of a neutral conductor.
	Suggest the title is amended to include ‘single-phase and neutral (SP&N) and three-phase and neutral (TP&N) low voltage distribution networks’
	No change. The document title is not intended to capture scope. Application of document is clearly stated within Scope and Clause 4.

	7
	Line 36 to
line 39
	
	Editorial
	Regulation 612.11 is not quoted as per BS 7671:2008+A3:2015
	delete 'at the supply terminals' and replace with 'at the origin and at other relevant points.'
Note: Regulation numbering may change with the introduction of the proposed 18th edition of IET Wiring Regs to be published June 2018 so references like this may quickly become out of date.
	Noted.
Reference to Regulation 612.11 deleted.
No change to wording as it is not intended to directly quote BS 7671. The term ‘supply terminals’ is defined in P25 and hence linked to ‘origin of installation’.

	7
	Line 40 to
line 41
	
	Editorial
	Reference to 'the maximum earth loop impedance is as per quoted in ESQCR however I think that the correct terminology is 'earth fault loop impedance'
	Change ‘earth loop impedance’ to ‘earth fault loop impedance’
	No change. Terminology is correct as per ESQCR.

	8
	Line 88
	
	Technical
	The definition of LV is not technically correct
	I suggest this is aligned with the definition in ESQCR
‘a voltage exceeding 50V but not exceeding 1000V measured between phase conductors’
	Part accepted. Definition changed to:
voltage above 50 V a.c. r.m.s. but not exceeding 1 000 V a.c. r.m.s.


	Page No line
	Clause/ Subclause
	Paragraph Figure/ Table
	Type
of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	OBSERVATIONS OF THE SECRETARIAT
on each comment submitted

	9
	Line 129
	
	Technical
	‘Prospective fault current (Ipf)’ as defined in BS 7671 includes not only fault current between live conductors but also between live conductors and an exposed-conductive- part.
	Amend the definition to ‘Prospective fault current (Ipf)’ as per BS 7671 or remove Note 3 ?
	Accepted. NOTE 3 amended as proposed.

	11, 13
and 26
	Line 197 and line 199 also
Line 231
and 489
	
	Editorial
	I would question the use of the terminology ‘customers installation’ – the meter supplier may be a different organisation from the DNO.
	Suggest the correct terminology is ‘consumers installation’
	Noted.
The choice of customer vs consumer has been debated by the DNOs.
No change as proposed.
It is intended that the definition of ‘customer’ will ensure no mis-interpretation.

	26
	Line 505
	
	General
	The ‘ECA Guide ‘ mentioned may now be out of date and has not been updated to reflect BS 7671:2008+A3:2015
	Remove mention of publication
	Accepted. Reference to ECA guide removed.

	17
	Line 306
	
	Technical
	Is the value of PSCC given correct ?
Most single phase installations have a PSCC far less than this value or even the 16kA given as maximum design value in IET publications,
	Suggest a note to clarify why the change from previous industry values if correct.
	Accepted. New Note added to Clause 5.4.
NOTE: The value of 19.6 kA assumes zero metres of service cable/overhead line is connected. In practice, the service length will be at least greater than 2 metres, reducing the PSCC to less than 16 kA (see Clause 7.2 and Table 1). Therefore, the 16 kA conditional rating described in Annex ZB of BS EN 61439-3, for incoming service equipment, will satisfy design requirements.


Subsequent to the comments and amendments above, P25 draft was amended and circulated to the Working Group on 01/09/17 (draft file name – ENA_EREC P25_Issue 2_(2017)_Final_v4_Issued
	Page No line
	Clause/ Subclause
	Paragraph Figure/ Table
	Type
of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	OBSERVATIONS OF THE SECRETARIAT
on each comment submitted

	ENA comments (David Crawley)

	
	
	Intro
	T/E
	ESQCR – There are separate ESCQ regs for Northern Ireland (2012) – these should be referenced unless the document is not intended to apply in NI.
	
	No change. Reference to Northern Ireland ESQCR already included in document.

	
	
	3
	E
	Definitions of quantities - the italic symbols, font and subscripts should line up with those further on in the document especially those in Figure 3 which has been taken from BS EN 60909-0
This also applies to elsewhere in the documents where the various quantities are mentioned.
	
	Accepted. All symbols amended to italic font throughout document.

	
	
	Figure 3
	
	iDC in the key (lower case) does not match IDC (upper case) in the Figure
	
	Accepted. All instances of iDC amended to IDC

	
	5.3
	Inset formula box
	E
	Key and formula symbols fonts and italicisation need to be consistent in this box
	
	Accepted. Font amended as suggested.

	
	5.4
	NOTE
	E
	If the words “greater than” are inserted, the words “at least” should be deleted to avoid tautology
	
	Accepted. The words ‘at least’ have been deleted.

	
	7.3
	Para 2
	E
	Delete “the” before “Table 2”
	
	Accepted. Amended text.

	
	7.3
	Para 3
	E
	Change “Tables 2 to “Table 2”
	
	Accepted. Amended text.

	
	7.3
	Para 4
	E
	Change “Tables 2 to “Table 2”
	
	Accepted. Amended text.


	Page No line
	Clause/ Subclause
	Paragraph Figure/ Table
	Type
of comment (General/ Technical/Editorial)
	COMMENTS
	Proposed change
	OBSERVATIONS OF THE SECRETARIAT
on each comment submitted

	WPD

	
	7.4.1
	NOTE
	
	The words ‘It may be likely’ should be replaced with ‘It is likely’.
	
	Accepted. Wording amended.
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