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Ongoing Technical Developments in Grid

System Operability
Framework

and Distribution Codes

GCO0100-GC0104 EU Codes Implementation . Low Frequency Demand Disconnection

European 3rd package drivers European Network Codes Development | Stage 1: System Operability Framework analysis in July 2017 identified the risk of LFDD

Process scheme not being as effective in the future due to decreasing system inertia and
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TTime scales for the Comitology stages are not specified and under the Commission’s control

A Harmonised Euroiean Eneriy Market

_ _ Connection Codes - Progress |
Overview of the EU Connection codes ,

Requirement for Generators (RfG) and High Voltage | Stage 2: Industry working group is established to investigate potential solutions.

Direct Current (HVDC) codes : Final Modification Report
submitted to Authority, response expected on 27t March
2018. |

Codes (DCCQC):

Requirements for Generators (RfG)
Entry Into Force: 17" May 2016

v Applies to: New generation connections (800 Watts capacity
+ and up) to Distribution and Transmission systems

" From: 17t May 2018 onwards

Areas of Investigation

A L L L A A A
Add reverse power blocking feature to the LFDD relays
and block operation when exporting power

A L L L L L L
Review the LFDD relay settings (triggering frequency,
demand allocation against physical network)

A L L L A A A

Relocate LFDD relays to reduce EG connected behind
LFDD relays

Assess LFDD scheme at various typical system scenarios
I besides ACS peak demand

Decreasing system
inertia reduces
effectiveness of

LFDD

Demand Connection Workgroup I

consultation and legal drafting issued on 8t March 2018.
Demand Connection Code (DCC) I
RfG Generator Bandings

Increasing
penetration of

Industry workgroup
has been looking at
solutions to increase
effectiveness of
LFDD

embedded
generation reduces

effectiveness of
LFDD

Entry Into Force: 7t September 2016

Applies to: New Transmission-connected Demand connections;
and new equipment providing Demand Side Response

From: 7t September 2018 onwards

High Voltage Direct Current (HVDC)

Entry Into Force: 28" September 2016

~ Applies to: New HVDC connections, including DC Connected
Power Park Modules and remote end HVDC Converters.

From: 28" September 2018 onwards

Type A
<110kV
800W-0.999MW

Basic capabilities to withstand wide-scale critical events;
limited automated response/operator control I

Loss of Mains Protection I Fast Fault Current Injection Expert Workgroup

. With current technology/models, the studies show that the system potentially becomes

0 ) DCO079 "DC0079 "DC0079 unstable when more than 65% of generation is Non-Synchronous.
GC0035 l 1st Stage l 2nd Stage 3rd Stage In 2017, National Grid consulted on its proposals for Fast Fault Current Injection and
- N - N - N - ~ Fault Ride Through (GC0100) as part of the implementation of the RfG and HVDC
European Network Codes. As part of this consultation, National Grid proposed the
+ “onsultation following three options.
. ReqUi"efgentﬁsth Report to authority
approved on to be submitted to : - .
. Requirements December 2017 Ofgem by March Option 1 Option 2 Option 3
approved on 23" - AlEG 2018 . -
JSIF;/ 2014 commissioning on or . Recommends all C?nsultat;_on on « The requirement for « The use of currently « The use of currently
. Power stations with after 1 February Voo tested retrospective enhanced converter available converter available converter
registered capacity 2018 yepr?erZ?ic?n application of the control performance control technology control technology
>5MW + RoCoF protection S e i o, requirements to similar to that of a with a ceiling current with a ceiling current
« RoCoF protection changed to 1Hz/s or after 1 Julyg 28108pen nApri Syn%hron?us of 1.25pu of 1.0pu.
changed to 1Hz/s with delay of 500ms 2018 should !’“af; ne, to[. .
with delay of 500ms « Vector Shift demonstrate '2%51em\?-r;ta |c|>n d
protection should be stability for S ncl:rclmcl:ﬂs
banned from use defined RoCoF My hine (VSM
and vector shift achine ( )
disturbances _ _ . .
_ Y _ Y L y % y Following the workgroup consultation, there was an overwhelming response for Option

3, largely as this option is already technically available in today’s market. As a result,
and in line with the GC0100 consultation, National Grid is therefore proposing to set up
an expert group to examine and address these issues.

Invitation to the expert
working group was sent
out on 9th March 2018.

DCO0079 18t Stage Requirements

all embedded generators with a commissioning date on or after 1 February 2018

Expert Technical Workgroup

« Expert Technical Workgroup- Grid Supporting Fast Fault Current
Injection (FFCI) and associated control including Virtual
Synchronous Machine (VSM)

Need case agreed at GCDF on 12t Januar

2018
First workgroup meeting

will be held on 19th
April 2018.

Vector shift protection is

banned from use as loss

of mains protection for all

generation using discrete
relays

All generation using
discrete relays should
demonstrate stability for
appropriate RoCoF and
vector shift disturbances

RoCoF protection used as

Stage 1

*Evaluate option 1 of GC0100, Etc.
*Develop a draft Grid Code modification proposal

loss of mains protection

1Hz/s with a definite time
delay of 500ms.

Stage 2

* Once the modification proposal(s) is approved by GCRP to
proceed, will work under the Grid Code Review Panel (GCRP)
governance

Ofgem approved this modification on 15" December 2017
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