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7HEN�IN����� AN�INDUSTRY�WORKING�GROUP�PROPOSED THE�ESTABLISHMENT�OF�THE�$ISTRIBUTED�'ENERATION�#OORDINATING�'ROUP �$'#'	��IT�IDENTIFIED�A�CONSIDERABLE�AMOUNT�OF�WORK�NECESSARY�TO�REMOVE�BARRIERS�TO�THE�FURTHER�DEVELOPMENT�OF�DISTRIBUTED�GENERATION�AND�COMBINED�HEAT�AND�POWER��#(0	��0ROGRESS�ON�THOSE�TASKS�IS�SUMMARISED�IN�THE�HIGHLEVEL�TIMETABLE�AT�!PPENDIX���TO�THIS�ANNUAL�REPORT�
4HE�$'#'�RECOGNISED�THAT�IT�WAS�TAKING�ON�A�CHALLENGING�REMIT��BUT�EARLY�PROJECT�PLANNING REVEALED�A�WIDE�RANGE�OF�REGULATORY��COMMERCIAL�AND�TECHNICAL�ISSUES�THAT�NEEDED�TO�BE�ADDRESSED��-UCH�OF�THE�WORK��LIKE�/FGEMmS�REVIEW�OF�THE�DISTRIBUTION�PRICE�CONTROLS��HAS�BEEN�CARRIED�OUT�BY�EXISTING�ORGANISATIONS�AND�AGENCIES� WITH�THE�$'#'ASSISTING�TO�DEFINE�THE�ISSUES�AND�PROVIDING�A�CROSSINDUSTRY�FORUM��)N�OTHER�AREAS��WITH�THE�HELP�OF�THE�ELECTRICITY�INDUSTRY��LEADING�CONSULTANCIES��ACADEMIC�INSTITUTIONS�AND�GOVERNMENT�DEPARTMENTS��THE�$'#'�AND�ITS�4ECHNICAL3TEERING�'ROUP��43'	�HAVEMADE�A�DIRECT CONTRIBUTION IN�BRINGING�FORWARD�SOLUTIONS� )T�IS�TO�THE�CREDIT�OF�ALL�THOSE�INVOLVED�THAT�THE�HIGHLEVEL�TIMETABLE�NOW�SHOWS�SO�MUCH�WORK�AS�COMPLETED��!S�!PPENDIX���REVEALS��MOST�OF�THE�IDENTIFIED�BARRIERS�TO�THE�DEVELOPMENT�OF�DISTRIBUTED�GENERATION�AND�#(0�HAVE�BEEN�REMOVED��4HE�FEW�THAT�REMAIN�ARE�MOSTLY�IN�THE�PROCESS�OF�BEING�DISMANTLED�
4HE�$'#'�HAS�NOW�FINISHED�ITS�WORK��)T�WILL�HAND�OVER�SOME�LONGTERM�43'�PROJECTS�TO�THE NEW %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP��%.#'	��WHOSE�TASK�IT�WILL�BE�TO�FOCUS�ON�HOW ELECTRICITY�TRANSMISSION�AND�DISTRIBUTION�NETWORKS NEED�TO�CONTINUE�DEVELOPING��GIVEN�THE�'OVERNMENTmS�ENVIRONMENTAL�TARGETS�FOR�CARBON�REDUCTION��)T�IS�AN�EXCITING�TIME��4HE�WORK�ON�WHICH�THE�$'#'�AND�43'�HAVE�BEEN�ENGAGED�OVER�THE�LAST�THREE�YEARS�SUGGESTS�THAT THE�ELECTRICITY�NETWORKS�ARE ON�THE�VERGE�OF�SOME�OF�THE�MOST�FARREACHING�CHANGE�FOR�ALMOST�HALF�A�CENTURY�$ISTRIBUTED�GENERATION�AND�#(0�WILL�BE�A�MAJOR�DRIVER�OF�THAT�CHANGE��WHICH�IS�COINCIDENT�WITH�AN�EXPECTED�RISING�TREND�IN�WIDER�INVESTMENT�FOR�AGERELATED�REPLACEMENT��)T�IS�THEREFORE�PARTICULARLY�TIMELY�FOR�INCREASED�ATTENTION�TO�BE�GIVEN�TO THE NATIONAL�ELECTRICITY�INFRASTRUCTURE�
$'#'�AND�43'�MEMBERS��TOGETHER�WITH�THE�NUMEROUS�PEOPLE�WHO�CONTRIBUTED�TO�THE�MANY�INDIVIDUAL 43'�PROJECTS��HAVE�ACCOMPLISHED�A�GREAT�DEAL��)T�HAS�BEEN�A�PRIVILEGE�TO�WORK�WITH�THEM��7E�SHOULD�LIKE�TO�RECORD�OUR CONSIDERABLE�THANKS�FOR�ALL�THECOMMITMENT� CREATIVITY�AND�SOLID�HARD�WORK�SHOWN�BY�THOSE�WHO�HAVE�CONTRIBUTED�TO�THIS�
*OHN�.EILSON .EIL�(IRST*OINT�#HAIRMAN *OINT�#HAIRMAN
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4HIS�IS�THE�FINAL�REPORT�OF�THE�$ISTRIBUTED�'ENERATION�#O ORDINATING�'ROUP��$'#'	��COVERING�THE�PERIOD���*ANUARY������TO����*ANUARY�������THE�DATE�OF�THE�$'#'mS�LAST�MEETING	��
4HE�$'#'�WAS�ESTABL ISHED�TO�ADVISE�THE�$4)�AND�/FGEM�ON�THE�REMOVAL�OF�A�RANGE�OF�PERCEIVED��UNJUSTIFIABLE�BARRIERS�TO�THE�CONNECTION�AND�DEVELOPMENT�OF�DISTRIBUTED�GENERATION AND�COMBINED�HEAT�AND�POWER��#(0	 AS�AN�INTEGRATED�FEATURE�OF�'REAT�"RITAINmS�POWER�SYSTEMS��-OST�O F�THOSE�BARRIERS�HAVE�NOW�BEEN�REMOVED��4HE�RECOMMENDATIONS�OF�THE�FORMER�%MBEDDED�'ENERATION�7ORKING�'ROUP��WHICH�REPORTED�IN�*ANUARY�����	�HAVE�BEEN�IMPLEMENTED�
7ORK�NECESSARY�FOR�THE�LONGER�TERM�WILL�BE�OF�A KIND SOMEWHAT�DIFFERENT FROM�THAT�ON�WHICH�THE�$'#'�HAS�BEEN�ENGAGED�FOR�THE�LAST�THREE�YEARS ��)T�WILL�FOCUS�ON�THE�LONGERTERM�COORDINATED�DEVELOPMENT�OF�ELECTRICITY�NETWORKS � UNDER�THE�INFLUENCE�OF�NEW�POWER�SYSTEM�TECHNOLOGIES ��WITHIN�THE�CONTEXT�OF�A�LIBERALISED�BUSINESS�FRAMEWORK� .OW�THAT�MANY�BARRIERS�TO�DISTRIBUTED�GENERATION�AND�#(0�HAVE�BEEN�REMOVED��THESE�GENERATING�TECHNOLOGIES�ARE� FREE�TO�CONSTITUTE�ASIGNIFICANT�DRIVER�FOR�CHANGE��2EGIONAL�AND�COMMUNITY�ENERGY�S CHEMES��PERHAPS�INCORPORATING�SIGNIFICANT�AMOUNTS OF�DOMESTICSCALE�MICROGENERATION��MAY BECOME�INCREASINGLY�IMPORTANT�
4HE�DESIGN��OPERATION�AND�MANAGEMENT�OF�NETWORKS�ARE� EXPECTED�TO EVOLVE��OVER�TIME��$ISTRIBUTION�NETWORKS�MAY��IN�MANY�LOCATIONS��BE�MORE�ACTIVELY�MANAGED��INCREASINGLY�DEMONSTRATING�SIMILARITIES�TO�TRANSMISSION NETWORKS��AND�PERHAPS�CONTRACTING�WITH�DISTRIBUTED�GENERATORS�FOR�NETWORK�SERVICES�TOSUPPORT�SECURITY�AND�QUALITY�OF�SUPPLY��AND�WORK�WITH�THE�TRANSMISSION�OPERATORS�FOR�FREQUENCY�SUPPORT�SERVICES�
-UCH�OF�THE�WORK�OF�THE�4ECHNICAL�3TEERING�'ROUP��43'	�� WHICH�THE�$'#'�ESTABLISHED�TO�MANAGE�PROJECTS�OF�A�TECHNICAL�AND�TECHNICAL�COMMERCIAL�NATURE �IS�NOW�COMPLETE��/F����SUCH�PROJECTS�����ARE�COMPLETED��AND� NINE�OTHERS�ARE�NEARING�COMPLETION��0LANS�HAVE�BEEN�MADE�FOR�BRINGING�THE�REMAINDER�TO�SATISFACTORY�CLOSURE��UNDER�A�NEW�FRAMEWORK�
4HE�$'#'�HAS�RECOMMENDED�THAT�THIS�OUTSTANDING�WORK��OF�WHICH�THE�CHALLENGING�AREAS�OF�PROVISION�OF�ANCILLARY�SERVICES�BY�DISTRIBUTED�GENERATION��ISLANDED�OPERATION�AND�ACTIVE�NETWORK�MANAGEMENT�ARE�EXAMPLES��SHOULD�BE�



TAKEN�FORWARD�BY�A�NEW�STRUCTURE�INCORPORATING�AN�%LECTRICITY�.ETWORKS�#O ORDINATING�'ROUP�OVERSEEING�A�$ISTRIBUTION

#OMMITTEE�AND�A�4RANSMISSION�#OMMITTEE��3UCH�A�STRUCTURE�WOULD�BE�ABLE�TO�TAKE�A�HOLISTIC�VIEW�OF�DEVELOPING�POWER�SYSTEM�ISSUES��ENSURING�CO NTINUED�HIGHQUALITY�ADVICE�TO�THE�ELECTRICITY�INDUSTRY��THE�ENERGY�REGULATOR�AND�THE�RESPONSIBLE�'OVERNMENT�DEPARTMENTS�
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x SECURED�ASSURANCE�ON�COMPLETION�OF�TASKS�IDENTIFIED�BY�THE�%MBEDDED�'ENERATION�7ORKING�'ROUP�����������	��OFTEN�BY�DIRECT�ACTION��SEE�!PPENDIX��	�x PUBLISHED�A�MAJOR�PAPER�ON�THE�PROVISION� OF�ANCILLARY�SERVICES�BY�DISTRIBUTED�GENERATION�x PUBLISHED�A�MAJOR�PAPER�ON�THE�ISLANDED�OPERATION�OF�DISTRIBUTION�NETWORKS�x PROPOSED�MAJOR�REVISION�TO�GUIDANCE�ON�THE�SECURITY�CONTRIBUTION�OF�DISTRIBUTED�GENERATION��%NGINEERING�2ECOMMENDATION�0���	��ANDx SET�OUT�A�ROAD�MAP�FOR�FUTURE�WORK�ON�THE�DEVELOPMENT�OF�ELECTRICITY�NETWORKS�
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���� ""AACCKKGGRROUNDOUND����TTEERRMMS�S�OOF�F�RREEFFEERREENNCCE�AE�AND�ND�MMEEMMBBEERRSSHHIIPP
""AACKCKGGRROUNDOUND

���� &ORMED�ON�THE�RECOMMENDATION�OF�THE�%MBEDDED�'ENERATION�7ORKING�'ROUP��%'7'	��WHICH�REPORTED�IN�*ANUARY�������THE�$'#'�PROVIDES�ADVICE�TO�THE�$4)��/FGEM��$EFRA��AND�THE�3COTTISH�%XECUTIVE�ON�ISSUES�ASSOCIATED�WITH�THE�DEVELOPMENT�OF�GENERATION�CONNECTED�TO�ELEC TRICITY�DISTRIBUTION�SYSTEMS��4HE�$'#'�CREATED�THE�43'�TO�MANAGE�SIX�WORKSTREAMS�CONSISTING�OF�A�RANGE�OF�TECHNICAL�PROJECTS�
33TTRRUUCCTTUURRE�E�OOF�TF�THHIIS�S�RREEPOPORRTT

���� 4HIS�REPORT�COVERS�THE�PERIOD�FR OM���*ANUARY ���� TO����*ANUARY�������THE�DATE�OF�THE�$'#'mS�LAST�MEETING 	��4HE�FULL�$'#'�MET QUARTERLY�
���� 0ART���SETS�OUT�INTRODUCTORY�INFORMATION�ABOUT�THE�$'#'�AND�ITS�WORK��0ART���PRESENTS�A�RESUME�OF�SOME�OF�THE�KEY�POLICY�ISSUES�DISCUSSED�AT�QUARTERLY�MEETINGS��0ART���GIVES�A�STATUS�REPORT�ON�THE�VARIOUS�PROJECTS�THAT�THE�43'�HAS�SET�UP�AND�MANAGED��0ART���CONSIDERS�HOW��BUILDING�ON�THE�WORK�OF�THE�$'#'�AND�43'��ISSUES�TO�DO�WITH�THE�FUTURE�DESIGN��OPERATION�AND�MANAGEMENT�OF�ELECTRICITY�NETWORKS�MIGHT�USEFULLY�BE�TAKEN�FORWARD��!PPENDIX���CONTAINS�A�LIST�OF�THE�$'#'mS�MEMBE RS IN�THIS�PERIOD��!PPENDIX���IS�A�HIGHLEVEL�TIMETABLE��BASED�ON�THAT�ORIGINALLY�SUGGESTED�BY�%'7'��AND�UPDATING�THE�VERSIONS�THAT�APPEARED�IN�OUR�PREVIOUS�TWO�ANNUAL�REPORTS� !PPENDIX���GIVES�AN�OVERVIEW�OF�THE�PROGRESS�MADE�TO�DATE�ON�THE�REMOVAL�OF�BAR RIERS�TO�THE�CONNECTION�OF�DISTRIBUTED�GENERATION��!PPENDIX���GIVES�A�DETAILED�BREAKDOWN�OF�WHAT�THE�$'#'�AND�43'�SEE�AS�FUTURE�NETWORK�ISSUES�FOR�RESOLUTION��SUGGESTING�WHERE�RESPONSIBILITY�FOR�ACTION�MIGHT�S ENSIBLY�LIE��!PPENDIX�� IS�A�DIAGRAMMATIC�REPRESENTATION�OF�A�SUGGESTED�FRAMEWORK�TO�SUCCEED�THE�$'#'�AND�43'��&INALLY��!PPENDIX�� IS�A�GLOSSARY�INTENDED�FOR�THOSE�UNFAMILIAR�WITH�THE�TECHNICAL�TERMS�USED�IN�THIS�REPORT�
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--EEMMBBEERRSSHHIIPP
���� 4HE�$'#' HAS��� MEMBERS��WHO�ARE�MOSTLY�DIRECTORS�OR�SENIOR�EMPLOYEES OF�BUSINESSES�OR�TRADE�ASSOCIATIONS�HAVING�A�SIGNIFICANT�INTEREST�IN�DISTRIBUTED�GENERATION��-EMBERS�WERE�ALSO�SELECTED�FROM�PARTICULAR�SECTORS�OF�THE�INDUSTRY��E�G��SMALLER�GENERATORS��$./S��SUPPLIERS��CONSUMERS�ETC�	��-EMBERS�CONTRIBUTE�TO�DISCUSSION�IN AN�INDIVIDUAL�CAPACITY�RATHER�THAN�AS�REPRESENTATIVES�OF�THEIR�EMPLOYING�ORGANISATIONS��BUT�THEY�ARE�EXPECTED�TO�EXPLAIN�THE�VIEWS�OR�THEIR�SECTOR�OR�CONSTITUENCY�AND�TO�DISSEMINATE�INFORMATION�WITHIN�THAT�COMMUNITY�
���� !�FULL�MEMBERSHIP�LIST�IS�AT�!PPENDIX� ��

44EERRMMS�S�OOF�F�RREEFFEERREENNCCEE
���� 4HE FOLLOWING�TERMS�OF�REFERENCE�HAVE�BEEN�APPROVED�FOR�THE�$'#'�

x 4O�RECOMMEND�PRIORITIES�FOR�ACTION�ARISING�FROM�THE�RECOMMENDATIONS�OF�THE�JOINT�GOVERNMENT�INDUSTRY�WORKING�GROUP�ON�EMBEDDED�GENERATION�
x 4O�MONITOR�AND�COMMENT�ON�ACT ION�TAKEN�IN�RESPECT�OF�THE�RECOMMENDATIONS�OF�THE�REPORT�AND�TO�ADVISE�ON�PROGRESS�
x 4O�PROVIDE�ADVICE�TO�$4)��$EFRA��THE�3COTTISH�%XECUTIVE�AND�/FGEM�ON�ANY�ADDITIONAL�ACTION�THAT�MAY�BE�REQUIRED�AS�A�RESULT�OF�THE�PROGRESS�MADE�OR�EVENTS�ENCOUNTERED�WHIC H�HINDER�SUCH�PROGRESS�
x 4O�ESTABLISH�A�TECHNICAL�STEERING�GROUP��TO�REVIEW�REPORTS�FROM�IT�AND�TO�DIRECT�ITS�WORK�PROGRAMME�
x 4O�CONSIDER�AND�MAKE�RECOMMENDATIONS�AS�TO�ANY�COMPLEMENTARY��E�G��RESEARCH�AND�DEVELOPMENT	 ACTION�THAT�MAY�BE�HELPFUL�TO�ACHIEVIN G�THE�OBJECTIVES�SET�OUT�IN�THE�%'7'�REPORT�
x 4O�DISSEMINATE�THE�RESULTS�OF�ITS�ACTIVITIES�TO�THE�WIDER�COMMUNITY�



�

--IISSSSIION�ON�SSTTAATTEEMMEENNTT
���� 4HE�$'#'�ADOPTED�THE�FOLLOWING�MISSION�STATEMENT�
���� l4HE�$'#'mS�PRIMARY�OBJECTIVE�IS�TO�FACILITATE�THE�ACHIEVEMENT�OF�THE'OVERNMENTmS�TARGETS�FOR�RENEWABLE�GENERATION�AND�#(0�BY�ADDRESSING�RELEVANT�TECHNICAL��COMMERCIAL�AND�REGULATORY�DISTRIBUTION�NETWORK�ISSUES��)T�WILL�DO�THIS�IN�TWO�WAYS��&IRSTLY��IT�WILL�IDENTIFY�AND�CONSIDER�ANY�NETWORK�ISSUES�THAT�ARE�CONSTRAINING�THE FURTHER�DEVELOPMENT�OF�DISTRIBUTED�GENERATION��3ECONDLY��IT�WILL�RECOMMEND�TO�THE�$4)�/FGEM�WHAT�ACTIONS�IT�THINKS�MIGHT�BE�NECESSARY�TO�REMOVE�UNJUSTIFIED�CONSTRAINTS�AND�IF�APPROPRIATE�ADVISE�ON�PRIORITIES�AND�INCENTIVES��4HE�$'#'�WILL�OPERATE�OPENLY�IN MEETING�THESE�OBJECTIVES��INVOLVING�RELEVANT�SECTIONS�OF�THE�INDUSTRY�AND�OTHER�INTERESTED�PARTIES�m

4H4HE�E�44EECCHNHNIICCAAL�L�33TTEEEERRIING�NG�''RROUP�OUP���4433''		
���� 4HE�$'#'�HAS�CREATED�THE�43'��WHICH�DRAWS�ON�A�WIDE�RANGE�OF�EXPERTISE�FROM�THE�ELECTRICITY�INDUSTRY�AND�ASSOCIATED�ORG ANISATIONS��)TS�TERMS�OF�REFERENCE�ARE�TO�STEER�AND�REPORT�ON�WORK�PROGRAMMES�NECESSARY�ACROSS�THE�INDUSTRY�TO�SUPPORT�THE�OBJECTIVES�SET�BY�THE�$'#'��)T�HAS�ADDRESSED A�CONSIDERABLE�NUMBER�OF�TECHNICAL�AND�TECHNICAL�COMMERCIAL�ISSUES�LIKELY�TO�ARISE�FROM� INCREASED�CONNECTION�OF�DISTRIBUTED�GENERATION�
����� 4HE�43'�COORDINATES�THE�WORK�OF�SIX�WORKSTREAMS��EACH�OF�WHICH�MANAGES�A�NUMBER�OF�PROJECTS��4HE�WORKSTREAMS�AND�THEIR�OVERALL�TASKS�ARE�SUMMARISED�IN�THE�FOLLOWING�TABLE�
..OO�� 77OORRKSKSTTRREAEAMM !!RREA�EA�OOF�F�WWOORRKK� $ISTRIBUTED�'ENERATION�3TATUS�AND�PROJECTIONS x #URRENT�STATUS�OF�CONNECTED�AND�PLANNED�DISTRIBUTED�GENERATION�x ,IKELY�FUTURE�DISTRIBUTED�GENERATION�MIX�



�

� 3TANDARDISATION�OF�)NFORMATION�AND�3OLUTIONS x 2ELEVANT�AND�ACCESSIBLE�STANDARDS�FOR�THE�INDUSTRY��REFLECTING�CURRENT�DEVELOPMENTS�x !PPROPRIATE�CATEGORISING��OR�BANDING��OF�DISTRIBUTED�GENERATION�TYPES�x %'7'�RECOMMENDATIONS�ON�INFORMATION�AND�GUIDANCE�DOCUMENTS�� 3HORTTERM�.ETWORK�3OLUTIONS x 4ECHNICAL��REGULATORY�AND�COMMERCIAL�ISSUES�RELEVANT�TO�THE�DEVELOPM ENT�OF�BASIC�ACTIVE�MANAGEMENT�OF�DISTRIBUTION�NETWORKS�x )DENTIFICATION�OF�SHORT TERM�MEASURES�TO�ALLOW�FULLER�RECOGNITION�OF�THE�CONTRIBUTION�OF�DISTRIBUTED�GENERATION�TO�NETWORK�SECURITY�AND�PERFORMANCE�� -ICROGENERATION�3OLUTIONS x 2EMOVAL�OF�BARRIERS� TO�MICROGENERATION�x 3IMPLE��STANDARD�SOLUTIONS�FOR�CONNECTION�OF�MICROGENERATION�x 4O�ADVISE�ON�MICROGENERATION�IN�THE�CONTEXT�OF�THE�NEXT�DISTRIBUTION�PRICE�CONTROL�REVIEW��� ,ONGTERM�.ETWORK�#ONCEPTS�AND�/PTIONS x 4ECHNICAL ISSUES�PERTAINING�TO�THE�LO NGERTERM�TRANSFORMATION�OF�DISTRIBUTION�NETWORKS�IN�ORDER�TO�FACILITATE�DISTRIBUTED�GENERATION�� )NDUSTRY�3KILLS�AND�2ESOURCES x 4O�HELP�ENSURE�THAT�FUTURE�SKILLS�AND�HUMAN�RESOURCE�REQUIREMENTS�OF�$./S�AND�OTHER�ORGANISATIONS�DO�NOT�PRESENT�BARRIERS�TO�THE�IMPLEMENTATION�OF�%'7'�RECOMMENDATIONS�
����� 4HE�43'mS�WORK�IS�DISCUSSED�IN�GREATER�DETAIL�IN�0ART���OF�THIS�REPORT�

##OOMMMMUNUNIICCAATTIIONON
����� 7ITHOUT�EFFECTIVE�COMMUNICATION��THE�$'#'�AND�43'�WOULD�HAVE�BEEN�UNABLE�TO�ACHIEVE�WHAT�HAS�BEEN�DONE�TO�REMOVE�BARRIERS�TO� THE�CONNECTION�OF�DISTRIBUTED�GENERATION��$ISCUSSION�AND�CONSULTATION�HAVE�BEEN�CENTRAL�TO�THEIR�WORK�
����� 4HE�$'#'�HAS�SET�UP�A�WEBSITE��� WWW�DISTRIBUTEDGENERATION�GOV�UK 	��WHICH�IS�KEPT�REGULARLY�UPDA TED��)NTENDED�TO�MAKE�INFORMATION�ON�THE�$'#'mS�WORK�AVAILABLE�TO�A�WIDE�AUDIENCE��THE�WEBSITE�CONTAINS�INFORMATION�SHEETS��PAPERS�AND�SUMMARIES�OF�MEETINGS��$ETAILS�OF�43'�PROJECTS�ARE�ALSO�TO�BE�FOUND�THERE������PEOPLE�HAVE�REGISTERED�WITH�THE�WEBSITE�

http://www.distributed-generation.gov.uk/
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����� 4WO�43'�MEMBERS�HAVE�ORGANISED�REGULAR�BRIEFING�SESSIONS�ON�THE�43'mS�WORK��4HESE�HAVE�BEEN�HELD�IN�VARIOUS�CENTRES�THROUGHOUT�'REAT�"RITAIN��)T�IS�INDICATIVE�OF�THE�LEVEL�OF�INTEREST�THAT�AUDIENCES�ARE�FREQUENTLY�AS�MANY�AS����PEOPLE��
����� 4HE�PROJECTS�DETAILED�IN�THIS�REPORT�HAVE�REQUIRED�EXTENSIVE�LIAISON�WITH��FOR�EXAMPLE��ORGANISATIONS�SUCH�AS�THE�(EALTH�AND�3AFETY�%XECUTIVE��THE�%NERGY�.ETWORKS�!SSOCIATION��%LEXON��AND�&UTURE�%NERGY�3OLUTIONS��(ARWELL	��THE�LAST�PARTICULARLY�ON�MANAGING�THE�SETTING�UP�OF�$ 4)SPONSORED�CONSULTANCY�WORK�
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���� ++EY�EY�POPOLILICCY�Y�IISSSSUUEES�S�DDIISCSCUUSSSSEEDD
44EECCHNHNIICCAAL�L�AARRCCHHIITTEECCTTUURREE

��� )N�AN�ATTEMPT�TO�LOOK�BEYOND�THE�HORIZONS�OF�CURRENT�REGULATORY�CONCERNS��THE�$'#'�CONSIDERED�A�PAPER�ON�LONG TERM�NETWORK�DEVELOPMENT��4HE�ISSUE�HAD�FIRST�ARISEN�FROM�A�SEMI NAR��l'REENER�'ENERATION�q $ELIVERING�THE�4ECHNOLOGYm	�ORGANISED�BY�THE�)NSTITUTION�OF�%LECTRICAL�%NGINEERS��)%%	��IN�.OVEMBER�������!�MAIN�RISK�IDENTIFIED�BY�DELEGATES�HAD�BEEN�THAT�SIGNIFICANT�INCONSISTENCIES�MIGHT�EMERGE�IN�THE�APPROACHES�ADOPTED�BY�THE VARIOUS�PARTIES�HAVING�RESPONSIBILITY�FOR�ADDRESSING�THE�CHALLENGES�PRESENTED�BY�GREENER�GENERATION�
��� 4HE�PAPER�OUTLINED�AN�APPROACH�THAT��WHILE�NOT�CONSTITUTING�EITHER�A�DETAILED�TECHNICAL�AGENDA�OR�A�CENTRALLY GENERATED�BLUEPRINT��ACKNOWLEDGED�THAT�ALL�SECTORS�CAN�BENEFIT�FROM�APPROPRIATE�COMMON�STANDARDS�AND�ARCHITECTURE��4HIS�SEEMED�PARTICULARLY�TO�BE�THE�CASE�WHERE�SUCH�FUNDAMENTAL�COMMONALITY�COULD�ENCOURAGE�AND�FACILITATE�INDEPENDENT�ACTION��&AILURE�TO�ACHIEVE�THIS�MIGHT�RISK�PIECEMEAL�LOCK IN�TO�A�DIVERSITY�OF�PROTOCOLS�OR�TECHNICAL�SPECIFICATIONS�  WITH�RESULTING�LACK�OF�CLARITY��TECHNICAL�BARRIERS�AND�COST�INCREASES�
��� 4HE�PAPER�SUGGESTED�THAT THERE�MIGHT�BE�BENEFIT�IN�SCOPING THE�WORK�REQUIRED�TO�PROVIDE�A�FRAMEWORK�FOR�GUIDANCE�TO�THE�SECTOR�ON�BES T�PRACTICE�FOR�TECHNICAL�ARCHITECTURE��4OPICS�FOR�CONSIDERATION�MIGHT�INCLUDE�

x PROCUREMENT�x NETWORK�DESIGN�x TESTING�METHODOLOGIES�x SAFETY�CONSIDERATIONS�x NETWORK�OPERATION�AND�MANAGEMENT�x PERFORMANCE�INDICATORS��ANDx SKILL�AND�SUPPORT�REQUIREMENTS�
��� &OLLOWING�THAT�SCOPING�EXERCISE��A�WORKING�GROUP�HAS�BEEN�ESTABLISHED�TO�CONSIDER�THE�TECHNICAL�ARCHITECTURE�FOR�FUTURE�ELECTRICITY�NETWORKS � 43'�MEMBERS�ARE�WORKING�CLOSELY�WITH�THE�)%%�IN�TAKING�THIS�WORK�FORWARD�
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��� 4HE�$'#'�RECOGNISES�THAT�THE�POLITICAL�DRIVERS�FOR�DISTRIBUTED�GENERATION��INCLUDING�THE�O FFSHORE�WIND�PROGRAMME�AND�THE�2ENEWABLES�/BLIGATION��ARE�LIKELY�TO�LEAD�PROGRESSIVELY� TOWARD THE�TRANSFORMATION�OF�NETWORKS�INTO�LESS�CENTRALISED�AND�MORE�ACTIVELY MANAGED�CONFIGURATIONS��-ORE�NUMEROUS�GENERATORS��USING�VARIOUS�TECH NOLOGIES��WILL BE�LIKELY�TO�TAKE�ADVANTAGE�OF�THE�WIDER�AP PLICATION�OF�POWER�ELECTRONICS� 4HE�$'#'�RECEIVED�A�PRESENTATION�FROM�A�MAJOR�MANUFACTURER�OF�POWER�INTERFACES�FOR�CONNECTION�OF�GENERATION�
��� !MONGST EXISTING�DISTRIBUTED�GENERATING�TECHNOLO GIES��MICRO�AND�MINI�TURBINES�ARE�NOW�BEGINNING�TO�COMPETE�WITH�RECIPROCATING�ENGINES�AND�WIND�TURBINES�IN�THE���K7� TO��-7�BAND��3TIRLING�ENGINES�A RE�EMERGING�AS�SIGNIFICANT�IN�THE��K7�TO���K7�BAND��4ID AL�AND�WAVE�GENERATION�ARE�AT�A�STAGE�OF�DEVELOPMENT�ROUGHLY�ANALOGOUS�TO�WHERE�WIND�GENERATION�WAS�SOME�TWENTY�YEARS AGO��3OLAR�THERMAL�ELECTRICITY�GENERATION�WILLPROBABLY�BE�LESS�SIGNIFICANT�IN�THE�5+ THAN�IT�PROMISES TO�BECOME�IN�3OUTHERN�%UROPE��"IOMASS�GASIFICATI ON��WITH�ITS�ASSOCIATED�GAS�STORAGE�CAPABILITY��IS�LIKELY�TO�BECOME�AN�INTERESTING�GENERATING�TE CHNOLOGY�FOR�STATIONS�OVER��-7�
��� 4HE�KEY�TECHNICAL�PROBLEMS�ARISING�FROM�INCREASING�LEV ELS�OF�DISTRIBUTED�GENERATION�ARE�FAULT�LEVEL�MANAGEMENT��POWER�FLOW�MANAG EMENT�AND�VOLTAGE�CONTROL��2EACTORS�ARE�AVAILABLE�TO�LIMIT�IMPEDANCE�AND�CONTRIBUTE�TO�THE�MANAGEMENT�OF�FAULT�LEVEL��2ESEARCH�I S�CURRENTLY�BEING�UNDERTAKEN�ON�THE�POSSIBILITY�OF�INTEGRATING�NEW�MATERIALS�INTO�THIS�EXISTING�TECHNOLOGY��3UPERCONDUCTING�MATE RIALS�ARE�STILL�VERY�EXPENSIVE��BUT�PERHAPS�NOT�FAR�FROM�COMMERCIAL�AVAILABILITY�
��� )T�IS�POSSIBLE�TO�ENVISAGE�A�lROAD�MAPm�TO�POWER�FLOW�MANAGEMENT��MAPPING�THE�INCREASING��AND�PROGRESSIVELY�LESS�EXPENSIVE��INCORPORATION�
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OF�INTELLIGENCE�INTO�POWER�SYSTEMS�� %XISTING�3#!$! � SYSTEMS�SEEM LIKELY�TO�BECOME�MORE�SOPHISTICATED��AND�TO�BE�EXTENDED�DOWN�TO�,6�CIRCUITS��!�FURTHER�DEVELOPMENT�MIGHT�BE�UPGRADED�3#!$!�WITH�ADDED�REAL TIME�FUNCTIONALITY��)N�TIME��NETWORKS�MIGHT�MOVE�TO�lINTERNET�MANAGEMENTm�WITH�SOPHISTICATED�AUTOMATION��lPLUG�AND�PLAYm�DATA�PROCESSING��AND�RESULTING�HIGH�LEVELS�OF�RELIABILITY�AND�SECURITY��4HE�EMPHASIS��INDEVELOPING�THESE�SYSTEMS��IS�LIKELY�TO BE�ON�INFORMATION�VALUE�PER�K7H�
��� /PTIONS�FOR�IMPROVING�POWER�FLOW�MANAGEMEN T�INCLUDE BRINGING�TECHNIQUES�FOR�OPTIMAL�ASSET�MANAGEMENT��WIND�FORECASTING��SOFTWARE�AND�COMMUNICATIONS�TO�DISTRIBUTIO N�NETWORKS��%NERGY�STORAGE�MAY ALSO�BECOME�IMPORTANT�IN�ADDRESSING�PROBLEMS�OF�INTERMITTENCY�AND�SECURITY�OF�SUPPLY��3UPERCONDUCTING�MAGNETIC�ENERGY�STORAGE IS�STILL�PROHIBITIVELY�EXPENSIVE���2EDOX�FLOW�CELLS�REMAIN AN�ATTRACTIVE�OPTION�ACROSS�A�WHOLE�RANGE�OF�CAPACITIES��DESPITE�THE�RECENT�ABANDON MENT�OF�THE�2EGENESYS�PROJECT��4HE�$'#'�UNDERSTANDS�THAT�A N INTEGRATED�VOLTAGE�REGULATOR�I S�BEING�DEVELOPED�TO�RE PLACE�36#S��
���� 3OLUTIONS�TO�A�NUMBER�OF�TECHNICAL�PROBLEMS�HAVE ALREADY�BEEN�SUCCESSFULLY�IMPLEMENT ED��$ISTRIBUTED�GENERATION�CAN BE�COMBINED�WITH�EXISTING�TECHNOLOGIES��"IO MASS��BIOGAS�#(0��NATURAL�GAS�#(0��AND�COAL BED�METHANE�GENERATION�HAVE�ALL�BEEN�SUCCESSFULLY�CONNECTED�TO�NETWORKS�
���� .EW�EQUIPMENT�CAN BE�TESTED�IN�THE�LABORATORY��EITHER�BY�DIGITAL�SIMULATION�OR�ON�SCALEDDOWN�MODELS��3UCH�TESTS�DO NOT��HOWEVER��GIVE�FULL�ASSURANCE�AS�TO�ACTUAL�PERFORMANCE�ON�THE�NETWORK��)N�THE�LATER�STAGES�OF�DEVELOPMENT��FULLSCALE INSERVICE�TESTS�ARE�REQUIRED��4HE�2EGISTERED�0OWER�:ONES�PROPOSED� BY�/FGEM�MIGHT�BE�HELPFUL�HERE�
���� 3UPERCONDUCTOR�MATERIALS�A RE�NOT�CURRENTLY�AVAILABLE�lOFF�THE�SHELFm��-ANUFACTURERS�CURRENTLY�PRODUCE BESPOKE�PRODUCTS�TO�INDIVIDUAL�
� 3YSTEM�CONTROL�AND�DATA�ACQUISITION
� !�SUPERCONDUCTING�MAGNETIC�ENERGY�STORAGE��3-%3	�SYSTEM�CAN�STORE�AND�DISCHARGE�LARGE�QUANTITIES�OF�POWER��)T�STORES�ENERGY�IN�THE�MAGNETIC�FIELD�CREATED�BY�THE� FLOW�OF�$#�CURRENT�IN�A�COIL�OF�SUPERCONDUCTING�MATERIAL�THAT�HAS�BEEN�CRYOGENICALLY�COOLED��3OME�SYSTEMS�ARE�IN�USE�TO�IMPROVE�INDUSTRIAL�POWER�QUALITY��/PERATING�AT�RELATIVELY�LOW�VOLTAGES��3-%3�SYSTEMS�CAN�BE�CONNECTED�TO�THE�NETWORKS�VIA�A�TRANSFORMER� AND�!#�$#�CONVERTER�
� 3TATIC�6!R�#OMPENSATORS�
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SPECIFICATIONS AND�REQUESTED�RATINGS��4HIS�IS EXPENSIVE� IT�CREATESCOMMERCIAL�RISKS��-OREOVER��PR ACTICAL�ISSUES�ABOUT�COOLING�HAVE�YET�TO�BE�OVERCOME��4HIS�I S�AN�INSTANCE�OF�THE�WAY IN�WHICH�MATERIALS�QUESTIONS�ARE�AT�THE�HEART�OF�THE�DEVELOPMENT�OF�NEW�POWER�SYS TEM�TECHNOLOGIES��#ERAMICS��FOR�EXAMPLE��A RE�USED�IN�BOTH�SUPERCONDUC TOR�AND�FUEL�CELL�APPLICATIONS�
���� )N�THE�CONTEXT�OF�THE�RECENT�43'�PROJECT�REPORT�ON�THE�SAFETY�CASE�FOR�FAULT�CURRENT�LIMITERS��MEMBERS�DISCUSSED�EXPERIENCE�IN�OTHER�-EMBER�3TATES�OF�THE�%5��)T�IS�UNDERSTOOD�THAT�THE�EQUIPMENT�GENERALLY�IN�USE�I S�LITTLE�DIFFERENT�FROM�A�FUSE��4HIS�IS�UNLIKELY�TO�BE SUFFICIENT�FOR�FUTURE�APPLICATIONS��4HERE�IS�A�TECHNOLOGY�GAP�THAT�MIGHT�HELPFULLY�BE�FILLED�BY�A�DEVICE�NOT�REQUIRING�RE SETTING AFTER�OPERATION��4HERE�REMAINSSIGNIFICANT�UNCERTAINTY�AS�TO�WHETHER�5+ SAFETY�LEGISLATION PERMITS THE�CONNECTION�OF�FAULT�LIMITERS�
���� )T�IS�NOT�CLEAR�HOW�LONG�IT�WILL�BE�BEFORE�A�REQUIREMENT�FOR�UTILITY SCALE�ELECTRICITY�STORAGE�WILL�RESULT�IN�A�COMMERCIAL�PRODUCT��4HE�* APANESE�ELECTRICITY�INDUSTRY�HAS�SOME�EXPERIENCE�OF�ENERGY�STORAGE�AND�THERE�MAY�BE�SOME�INTEREST�IN�CO OPERATING�WITH�INITIATIVES�IN�THE�5+��)NSTITUTIONAL�BARRIERS�MIGHT�RESULT�IN�LOSS�OF�SOME�OF�THE�ECONOMIC�BENEFITS�OF�STORAGE��)N�AN�INTEGRATED�POWER�SY STEM��NETWORK�OPERATORS�MIGHT�BE�ABLE�TO�OPERATE�ENERGY�STORAGE�FACILITIES��3EPARATION�OF�BUSINESSES�MEANS�THAT�THE�OWNERSHIP�OF�GENERATION�BY�$./S�IS�A�DIFFICULT�ISSUE��AND�ONE�WITH�WHICH�ENERGY�STORAGE�WILL�INEVITABLY�BECOME�ASSOCIATED� 4HESE�QUESTIONS�WILL�HAVE�TO�BE�ADDRESSED�
���� 4HE�$'#'�BELIEVES�THAT�IT�WOULD�BE�HELPFUL�IF�MANUFACTURERS�OF�POWER�SYSTEM�EQUIPMENT�WERE TO�BECOME�INVOLVED�IN�THE�DIALOGUE�ABOUT�DISTRIBUTED�GENERATION AND�THE�FUTURE�DEVELOPMENT�OF�POWER�SYSTEMS ��)N�PARTICULAR��THEY�COULD�CONTRIBUTE�VIEWS�ON�CHANGING�MARKET�NEEDS�AND�TECHNICAL�CHALLENGES��)F�A�FRAMEWORK�COULD�BE�ESTABLISHED�FOR�SHARING�TECHNICAL�VISION��MANUFACTURERS�WOULD�BE�ABLE�TO�CONTRIBUTE�FROM�CONSIDERABLE�EXPERIENCE�WITH�CURRENT�SOLUTIONS�FOR�DISTRIBUTED�GENERATION�AND�RELATED�TECHNICAL�PROBLEMS� 4HIS�WOULD�BE�ESPECIALLY�HELPFUL�IN�THE�LONGER�TERM��IN�THE�CONTEXT�OF�WORK�ON�TECHNICAL�ARCHITECTURE�
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22EESSEAEARRCCH�H�IIN�N�TTHHE�E�%%55
���� 4HE�$'#'�REMAINS�CONCERN�AT�THE�5+�SEC TORmS�LACK�OF ENGAGEMENT WITH�THE�INTENSIVELY�RESOURCED��TYPICALLY�CI RCA�|��M	�RESEARCH�PROJECTS�IN�PROGRESS�IN�THE�REST�OF�%UROPE��)T�IS�LIKELY�THAT�THESE�PROJECTS�WILL�HAVE�SUFFICIENT�IMPETUS�TO�RESULT�IN�NEW�%5�STANDARDS��WHICH�THE�5+�WOULD�BE�OBLIGED�TO�IMPLEMENT��)T�MIGHT�THEN�PROVE�TOO�LATE�TO�INFLUENCE�THEIR�CONTENT� !N�EXAMPLE�MIGHT�BE�STANDARDS�RELATING�TO�$#(0��WHICH�MIGHT�HAVE�THE�EFFECT�OF�RENDERING�NON COMPLIANT�EQUIPMENT�ON�THE�VERGE�OF�MASS�MANUFACTURE�IN�THE�5+��7HILE�SOME�LIAISON�SEEMED�TO�BE�IN�PLACE��THERE�IS�NO�MACHINERY�FOR�MANAGING�THE�P ROCESS�OF�ENGAGEMENT�

))NNCCEENNTTIIVEVES�S�ON�DON�DIISSTTRRIIBUBUTTIION�NON�NEETTWWOORRK�K�OPOPEERRAATTOORRS�S���$$././SS		
���� !LTHOUGH�NOT�CONTRIBUTING�DIRECTLY�TO�A�REGULATORY�REVIEW�THAT�WAS�ENTIRELY�/FGEMmS�RESPONSIBILITY��THE�$'#'�HAS�TAKEN�A�CLOSE�INTEREST�IN�THE�DISTRIBUTION�PRICE�CONTROL�REVIEW��4HIS�INTEREST�STEMS� FROM�%'7'mS�RECOMMENDATIONS�ON�THE�REMOVAL�OF�BARRIERS�AND�DISINCENTIVES�TO�THE�CONNECTION�OF�DISTRIBUTED�GENERATION�AND�TO�CONCERNS�THAT EXISTINGMECHANISMS�FOR�CAPITAL�INVESTMENT�TO�ACCOMMODATE�DISTRIBUTED�GENERATION�APPEARED�TOO�RESTRICTIVE�
���� 4HE�$'#'�WELCOMED�/FGEMmS�PROPOSED�lHYBRID�INCENTIVE�MECHANISMm��COMBINING�A�PARTIAL�COST�PASS THROUGH�WITH�A�REVENUE�DRIVER�INCENTIVE��!LSO�PARTICULARLY�HELPFUL�WAS�THE�PROPOSAL�TO�ALLOW��FOR�THE�FIRST�TIME��INVESTMENT�BEFORE�SPECIFIC�REQUESTS�FOR�GENERATOR�CONNECTI ON��4OGETHER�WITH�ITS�PARALLEL�MECHANISMS�FOR�THE�FUNDING�OF�INNOVATION�IN�NETWORK�DESIGN�AND�OPERATION�AND�THE�TRIALLING�OF�NEW�EQUIPMENT�AND�WORKING�PRACTICES�IN�2EGISTERED�0OWER�:ONES��20:S	��THE�PRICE�CONTROL�PROPOSALS�FOR�THE�PERIOD�FROM���!PRIL������ CONSTITUTE�A�MAJOR�STEP�FORWARD�IN�REMOVING�BARRIERS�TO�THE� FURTHER�DEVELOPMENT�OF�DISTRIBUTED�GENERATION�AND�#(0�

22EEGGIIONONAAL�L�AAND�ND�CCOOMMMMUNUNIITTY�EY�ENNEERRGGY�Y�IINNIITTIIAATTIIVEVESS
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���� !N�INCREASINGLY�IMPORTANT�MANIFESTATION�OF�DISTRIBUTED�GENERATION�IS�AS�PART�OF�COMMUNITY�ENERGY�IN ITIATIVES��$URING�THE�REPORTING�PERIOD��THE�$'#'�RECEIVED�A�PRESEN TATION�FROM�l9ORKSHIRE�&ORWARDm ABOUT�REGIONAL�ENERGY�INITIATIVES�IN�THE�9ORKSHIRE AND�(UMBERSIDE�AREA��-EMBERS ALSO�RECEIVED�A�CASE�STUDY�OF�A�COMMUNITY�ENERGY�PROJECT�CURRENTLY�BEING�TAKEN FORWARD�ON�7ESTRAY�IN�THE�/RKNEYS��$ ISCUSSION�OF�REGIONAL�AND�COMMUNITY�ENERGY�INITIATIVES� EMPHASISED�THE�IMPORTANCE�OF�ECONOMIC�REALISM�IN�THE�PURSUIT�OF�GOALS ��4HE�CHOSEN�TECHNOLOGIES�WOULD�HAVE�TO�BE�FINANCIALLY�VIABLE��$'#'�MEMBERS�RECOGNISE THAT�2ENEWABLES�/BLIGATION�#ERTIFICATES��2/#S	�CAN BE�A�KEY�CONSIDERATION�IN�THIS�RESPECT�
���� 2EGIONAL�DEVELOPMENT�COMPANIES CAN�IDENTIFY�POSSIBILITIES�AND�FOSTER�BEST�PRACTICE�IN�THE�REGION��4HEY�CAN HELP�LOCAL�COMPANIES�TO�TAKE�ADVANTAGE�OF�BUSINESS�OPPORTUNITIES�AF FORDED�BY�NEW�ENERGY�SOLUTIONS�BY�

x SUPPORTING�MARKETS�AND�PRODUCERS�WITH�FUNDING�AND�RESEARCH�x COORDINATING�DEMONSTRATION�PROJECTS�x LINKING�NEW�GENERATION�TO�LOCAL�REGENERATION�INITIATIVES�x RAISING�AWARENESS�AND�PROMOTING�ECONOMIC�OPPORTUNITIES�x FOSTERING PARTNERSHIP��AT�BOTH�STRATEGIC�AND�LOCAL�LEVEL��ANDx TRANSLATING�BROAD�CAPACITY�TARGETS�INTO�GENERATION�PLANS�FOR�INDIVIDUAL�COMMUNITIES�
���� 3CHEMES�SUCH�AS�THAT�BEING�DEVELOPED�ON�7ESTRAY��WHERE�THE�COMMUNITY�PLAN�TO�BECOME�A�SELF SUFFICIENT�l�����RENEWABLE ENERGY�ISLANDm�BY�������HIGHLIGHT THE�IMPORTANCE�OF�MECHANISMS�BY�WHICH�COMMUNITIES�MIGHT�BETTER�BE�ABLE�TO�SECURE�TECHNICAL�ADVICE�AND�TO�EXCHANGE�INFORMATION�WITH�OTHER�COMMUNITIES�
���� !LTHOUGH�PRESENTLY�FEW�IN�NUMB ER��THESE�SMALL�SCHEMES�PROVIDE USEFUL�EARLY�WARNING�OF�THE�WAYS�IN�WHICH�ENERGY�REGULATION�MIGHT�NEED�TO�ADAPT��OVER�THE�COMING�TEN�TO�TWENTY�YEARS��%VOLVING�SMALL SCALE�GENERATION�TECHNOLOGIES�SEEM LIKELY�TO�STIMULATE�PROLIFERATION�OF�THESE�SMALL�SCHEMES��-OREOVER��REGIONAL�RE NEWABLE�ENERGY�IN ITIATIVES�WILLOFTEN�SUBDIVIDE�INTO�COMMUNITY�SCHEMES�NOT�DISSIMILAR�TO�THOSE�BEING�
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DEVELOPED�ON�7ESTRAY�
���� 4HERE�ARE�PARALLELS�IN�3CANDINAVIA�AND�IN�!FRICA ��WHICH�ALSO�DEMONSTRATE�WHAT�CAN BE�ACHIEVED�BY�ENTHUSIASM�IN�COMMUNITIES�HAVING�A�S ENSE�OF�OWNERSHIP�IN�ELECTRICITY�GENERATION�AND�LOCAL�SUPPLY � 3CHEMES�OF�THE�SORT�PLANNED�FOR� ISLAND�COMMUNITIES�MIGHT�NOT�ALWAYS�BE�ECONOMIC�IF�TRANSFERRED TO�THE�MAINLAND��BUT�THERE�A RE�PRIVATE�WIRES�SCHEMES�IN�OPERATION�BY��OR�PLANNED�BY	�URBAN�LOCAL�AUTHORITIES��$ESP ITE�DIFFERENCES�DICTATED�BY�LOCAL�CIRCUMSTANCES��THERE�A RE�COMMON�ELEMENTS�IN�POTENTIALLY�SUCCESSFUL�COMMUNITY�ENERGY�SCHEMES�
���� 4HE $4)�HAD�COMMISSIONED�SOME�WORK�ON�NETWORK�CONTROLS�ON�lMINI GRIDSm�AND�ON�SMALL SCALE�ENERGY�STORAGE�SUITABLE�FOR�USE�BY�ISL AND�COMMUNITIES�
���� 4HE�$'#'�CONSIDERS�THERE�TO�BE SCOPE�FOR�FUTURE�WORK�ON�

x TACKLING�FUEL�POVERTY�THROUGH�LOCAL��LOW COST�ENERGY�SUPPLY�x THE�DEVELOPMENT�OF�ENERGY�STORAGE�TECHNOLOGIES�SUITABLE�FOR�THE�SIZE�OF�DEVELOPMENT�IN�WHICH�OFFSHORE�ISLAND�COMMUNITIE S�MIGHT�BE�INTERESTED�x THE�ISLANDING�OF�SECTIONS�OF�NETWORK��SUPPORTED�BY�DISTRIBUTED�GENERATION�x THE�PRACTICAL�APPLICATION�OF�LICENCE�CONDITIONS�ON�EXEMPT�SUPPLY�SERVICES�AND�METERING�AND�DATA�SERVICE�REQUIREMENTS��IN�THE�CONTEXT�OF�COMMUNITY�ENERGY�SCHEM ES�x SCOPE�FOR�EXTENDING�ACCESS�TO�2/#S��WHERE�THE�ELECTRICITY�IS�NOT�DIRECTLY�CONSUMED�BY�THE�OPERATOR�OF�THE�GENERATING�STATION��AND�ONx THE�POSSIBILITIES�FOR�DEVELOPING�COMMUNITY�ENERGY�INITIATIVES�THROUGH�THE�MEDIUM�OF�THE�2EGISTERED�0OWER�:ONES�ENVISAGE D�IN�/FGEMmS�PROPOSALS�FOR�THE�NEXT�DISTRIBUTION�PRICE�CONTROL�
���� 4HERE�IS�GROWING�INTEREST�IN�THE�POSSIBILITY�OF�CREATING�INDEPENDENT�lPOWER�ISLANDSm��CONNECTED�TO�$./�NETWORKS�FOR�BACK UP�SUPPLY�BUT��FOR�MUCH�OF�THE�TIME��SUBSTANTIALLY�SELF SUFFICIENT�IN�TERMS�OF�ELECTRICITY�



��

GENERATION��4HE�PROMOTION�OF�POWER�ISLANDS�MIGHT�SENSIBLY��AND�IN�APPROPRIATE�CIRCUMSTANCES��LEAD�TO�THE�CREATION�OF�ONE�OR�MORE�20:S �



��

�� 4H4HE�E�WWOORRK�K�OOF�TF�THHE�E�4433''����22EEMMOOVVIING�NG�TTHHE�E�BBAARRRRIIEERRS�S�TTO�DO�DIISSTTRRIIBUBUTTEED�GD�GEENNEERRAATTIIONON
))NNTTRRODUODUCCTTIIONON

��� 4EXT 4HE�43'�MEETS EVERY�SIX�WEEKS��)T�CO ORDINATES�THE�SIX�WORKSTREAMS�WHOSE�WORK�IS�DISCUSSED�IN�THIS�SECTION��4HE�FOLLOWING�CHART�SETS�OUT�THE�CURRENT�MEMBERSHIP�OF�THE�43'�
$R�0HIL�*ONES����������������������������������#HAIRMAN	 3YSTEM�)NVESTMENT�$IRECTOR��#%�%LECTRIC�5+-R�3TEPHEN�!NDREWS $IRECTOR��),%8�%NERGY�#ONSULTING-R�0HIL�"AKER $IRECTOR��%LECTRICITY�4ECHNOLOGY��$4)-R�-IKE�"ARLOW 3YSTEM�-ANAGER��3COTTISH�AND�3OUTHERN�%NERGY-R�0HIL�"OWLEY (EAD�OF�%LECTRICAL�%NGINEERING��)NNOGY$R�,EWIS�$ALE 2EGULATORY�3TRATEGY�-ANAGER��.'#0ROF��.ICK�*ENKINS %LECTRICAL�%NERGY�AND�0OWER�3YSTEMS�'ROUP��5-)34-R�-IKE�+AY (EAD�OF�.ETWORK�4RANSFORMATION��5NITED�5TILITIES-R�!LAN�,AIRD $IRECTOR��'ROUP�%NGINEERING�AND�4ECHNOLOGY��3COTTISH�0OWER-R�'UY�.ICHOLSON -ANAGING�$IRECTOR��%CONNECT-R�*OHN�3COTT 4ECHNICAL�$IRECTOR��/FGEM-R�$AVE�3OWDEN #HIEF�%XECUTIVE��-ICROPOWER�#OUNCIL-R�(ENRY�0ARKINSON� �$'#'�0ROGRAMME�-ANAGER	 0RINCIPAL�#ONSULTANT��&UTURE�%NERGY�3OLUTIONS-S�2ONKE�!DENUGA����3ECRETARY	 %LECTRICAL�%NGINEER��/FGEM

��� 4HE�MAIN�FOCUS�OF�THE�VARIOUS�WORKSTREAMS�HAS�BEEN�THE�REMOVAL�OF�TECHNICAL�AND�TECHNICAL�COMMERCIAL�BARRIERS�TO�THE�CONNECTION�OF�DISTRIBUTED�GENERATION��-OST�OF�THIS�WORK�HAS�BEEN�SUCCESSFULLY�COMPLETED��BUT�A�FEW�LONG TERM�PROJECTS�WILL�CONTINUE�TO�RU N�INTO������&URTHER�DETAILS�OF�THE�43'mS�PROJECTS�ARE�AVAILABLE�IN�THE�$'#'mS�WEBSITE���WWW�DISTRIBUTEDGENERATION�GOV�UK 	
��� %ACH�WORKSTREAM�HAS�A�$IRECTOR��A�43'�MEMBER	�WHO�IS�ACCOUNTABLE�TO�THE�43'�FOR�PROJECTS�WITHIN�THE�WORKSTREAM�AND�PARTICULARLY�FOR�

x DEFINING�AND�DIRECTING�PROJECTS�x ESTABLISHING�OBJECTIVES��DELIVERABLES�AND�THEIR�TIMING�

http://www.distributed-generation.gov.uk/


��

x ESTABLISHING��AS�APPROPRIATE��AD HOC�GROUPS�OF�INTERESTED�PARTIES�TO�ADVISE�ON�AND�SUPPORT�THE�WORKSTREAM�� ANDx COORDINATION�OF�ACTIVITIES�WITH�OTHER�WORKSTREAMS�
��� %ACH�WORKSTREAM�ALSO�HAS�A�3PONSOR��A�$'#'�MEMBER	�WHO�IS�ACCOUNTABLE�TO�THE�$'#'�FOR�PROJECTS�WITHIN�THE�WORKSTREAM��AND�ALSO�FOR�

x SUPPORTING�THE�7ORKSTREAM�$IRECTOR�x ENSURING�THAT�THE�TIMETABL E�OF�WORK��AS�ENVISAGED�BY�THE�$'#'��IS�MAINTAINED�x ENSURING�COORDINATION�OF�ACTIVITIES�ACROSS�THE�VARIOUS�WORKSTREAMS��ANDx PROVIDING�A�HIGH�LEVEL�CHECK�ON�PROJECT�CONTENT�AND�PRIORITIES�
77OORRKSKSTTRREAEAM�M��� ��$$IISSTTRRIIBUBUTTEED�GD�GEENNEERRAATTIIONON����SSTTAATTUUS�S�AAND�ND�PPRROOJJEECCTTIIONONSS		

3PONSOR���-R�-IKE�(UGHES $IRECTOR��$R�,EWIS�$ALE
��� 7ORKSTREAM�� UNDERTOOK�TO�CREATE�AND�DEVELOP�A�DIRECTORY�OF�THE�STATUS�AND�PROJECTIONS�FOR�DISTRIBUTED�GENERATION��4HIS�INVOLVED�THE�DEFINITION�OF�DISTRIBUTED�GENERATION��COMPARISON�OF�PROJECTION�STUDIES��AND� THE�IDENTIFICATION�AND�STUDY�OF�KEY�SCENARIOS�OF�THE�IMPACT�OF�DISTRIBUTED�GENERATION�ON�DISTRIBUTION�NETWORKS��4HE�PROJECT�ALSO�UNDERTOOK�TO�CONTRIBUTE�TO�WORK�ON�THE�LIKELY�NETWORK�COST�OF�����PENETRATION�OF�RENEWABLES�BY������
00RROOJJEECCT�T� 44IITTLLEE 33TTAATTUUSS� 0RELIMINARY�DIRECTORY�OF�EXISTING�STATUS�AND�PROJECTION�SOURCES ##OOMMPPLLEETTEEDD

� $IRECTORY�OF�STATUS�AND�PROJECTIONS 4HE�FORMAT�FOR�PUBLICATION�OF�THIS�DATA�IS�BEING�FINALISED�WITH�THE�$./S�� $EFINITIONS�OF�DISTRIBUTED�GENERATION�CLASSES�AND�THEIR�CURRENT�STATUS
##OOMMPPLLEETTEEDD��$ISCUSSION�IN�PROGRESS�WITH�$4)�ABOUT�FUTURE�MAINTENANCE�OF�THE�DATABASE�� #OMPARISON�OF�PROJECTION�STUDIES ##OOMMPPLLEETTEEDD7ATCHING�BRIEF� )DENTIFICATION�OF�KEY�SCENARIO� ##OOMMPPLLEETTEEDD



��

FEATURES�REQUIRED�IN�CLIENT�WORKSTREAMS� )SSUE�AND�UPDATING�OF�PROJECTION�SCENARIOS ##OOMMPPLLEETTEEDD
� 2ESEARCH�ON�INTERNATIONAL�DISTRIBUTED�GENERATION�PRACTICE ##OOMMPPLLEETTEEDD
� %STIMATION�OF�COST�OF�����RENEWABLES�IN����� ##OOMMPPLLEETTEEDD
� 3URVEY�OF�PERCEIVED�BARRIERS�TO�THE�DEVELOPMENT�OF�DISTRIBUTED�GENERATION

##OOMMPPLLEETTEEDD

77OORRKSKSTTRREAEAM�M��� ��33TTAANDNDAARRDDIISSAATTIION�OON�OF�F�IINNFFOORRMMAATTIION�ON�AAND�ND�SSOOLLUUTTIIONONSS		
3PONSOR��-R�+EVIN�-ORTON $IRECTOR��-R�-IKE�+AY
��� 7ORKSTREAM�� HAS�THE�TASK�OF�PLANNING�AND�OVERSEEING�THE�TRANSLATION�OF�TECHNICAL�SOLUTIONS�INTO�INDUSTRY�STANDARDS��CODES�AND�ENGINEERING�RECOMMENDATIONS��)TS�WORK�HAS�LARGELY�BEEN�DRIVEN�BY�THAT�OF�OTHER�WORKSTREAMS�
00RROOJJEECCT�T� 44IITTLLEE 33TTAATTUUSS� "ANDING�OF�DISTRIBUTED�GENERATION !N�INITIAL�PROPOSAL�IS�COMPLETE��)T�WILL�REQUIRE�REVIEW��IN�THE�LIGHT�OF�DEVELOPING�TECHNOLOGY�AND�THE�FINDINGS�OF�OTHER�43'�WORKSTREAMS�� 0ROJECTSPECIFIC�INFORMATION�STANDARDS ##OOMMPPLLEETTEEDD

� #ONNECTION�PROCESS�GUIDE ##OOMMPPLLEETTEEDD� 2EVIEW�OF�MANAGEMENT�AND�GOVERNANCE�OF�ELECTRICAL�STANDARDS ##OOMMPPLLEETTEEDD
� 2EVISION�OF�4ABLE���IN�%NGINEERING�2ECOMMENDATION�0��� !WAITING�OUTCOME�OF�CONSULTATION�ON�A�DRAFT�PRODUCED�BY�7ORKSTREAM����0ROJECT���� 2EVIEW�OF�,ICENCE�#ONDITION�������� $EFERRED�PENDING�FURTHER�EVIDENCE�OF�USER�EXPERIENCE�� 3TANDARDISATION�OF�INTERACTIVE�CONNECTION�OFFERS ##OOMMPPLLEETTEEDD

77OORRKSKSTTRREAEAM�M��� ��33HOHORRTTTTEERRM�M�NNEETTWWOORRK�SK�SOOLLUUTTIIONONSS		



��

3PONSOR��0ROFESSOR�2OBIN�-AC,AREN $IRECTOR��-R�-IKE�"ARLOW
��� 7ORKSTREAM�� HAS�TAKEN�RESPONSIBILITY�FOR�PROJECTS�DELIVERING�SOLUTIONS�TO�THE�IMMEDIATE�CHALLENGES�THAT�DISTRIBUTED�GENERATION�PRESENTS�TO�$./S�
00RROOJJEECCT�T� 44IITTLLEE 33TTAATTUUSS� 3ECURITY�CONTRIBUTION �%2�0���	 ##OOMMPPLLEETTEEDD0ASSED�TO�7ORKSTREAM��� "ASIC�ACTIVE�NETWORK�MANAGEMENT ##OOMMPPLLEETTEEDD� )MPACT�OF�3MALL3CALE�%MBEDDED�'ENERATORS��33%'S	�ON�,6�NETWORKS

##OOMMPPLLEETTEEDD
� )S�LIMITER�SAFETY�CASE 7ORK�IN�PROGRESS�ON�DEVELOPING�AN�ACCEPTABLE�SAFETY�CASE��AFTERWHICH�THE�WORK�WILL�BE�PASSED�TO�7ORKSTREAM���� .ETWORK�SPLITTING ##OOMMPPLLEETTEEDD� 3EQUENTIAL�SWITCHING�SAFETY�CASE /N�HOLD��PENDING�7ORKSTREAM��mS�PLANNED�WORK�ON�THE�)S�LIMITER�SAFETY�CASE�

��� -UCH�USEFUL�WORK�HAS BEEN�DONE�IN�THE�SPECIALISED�AREA�OF�NETWO RK�SECURITY��0RODUCED�IN�������%NGINEERING�2ECOMMENDATION�0����RECOGNISED�THE�CONTRIBUTION�OF�GENERATIO N�TO�SYSTEM�SECURITY��4HE�NATURE�OF�CONNECTED�GENERATION�HAS�CHANGED SIGNIFICANTLY SINCE�THEN��!�REVIEW�OF�%2�0����WAS�DUE�
��� 4HE�DETERMINISTIC�STANDARD�IN�0����WAS BASED�ON�A�PROBABILISTIC�ASSESSMENT�OF�NETWORK�SECURITY�EMPLOYING�THE�CONCEPT�OF�%XPECTED�%NERGY�.OT�3UPPLIED��%%.3	��&ORTUN ATELY��THE�PROJECT�TEAM�WERE ABLE�TO�UTILISE�THE�EXPERTISE�OF�ONE�OF�THE�ENGINEERS�MOST�CLOSELY�ASSOCIATED�WITH�THE�ORIGINAL�WORK�UNDERPINNING�0�����4HE�PRESENT�REVIEW�DOES NOT�CHANGE�THE�%%.3�CONCEPT��!�CONSEQUENCE�OF�THIS�IS�THAT�0����WILL NOT�RELATE�DIRECTLY�TO�THE�SEPARATE�MEASURES�OF�lCUSTOMER�MINUTES�LOSTm�AND�lCUSTOMER�INTERRUPTIONSm�USED� IN�ASSESSING�QUALITY�OF�SUPPL Y�
���� 7ORK�ON�0����HAS�BEEN PROGRESSING�STEADILY��GIVEN�THAT�MANY�OF�THOSE�INVOLVED�WERE�ALSO�WORKING�ON�ASPECTS�OF�THE�DISTRIBUTION�PRICE�CONTROL�REVIEW��! DRAFT�0����HAS�BEEN�SUBMITTED� TO�THE�$ISTRIBUTION�#ODE�2EVIEW�



��

0ANEL��$#20	�FOR�APPROVAL��!S�THE�PROPO SED�CHANGE�WOULD�BE�LICENCE RELATED��/FGEMmS�APPROVAL�W ILL�ALSO�BE�REQUIRED�
���� 3OME�HAVE�ARGUED�THAT RELIABILITY�IS�A�DIFFICULT�SUBJECT�FULLY�TO�CAPTURE�IN�A�SINGLE�PLANNING�DOCUMENT��0����SET S�A�MINIMUM�STANDARD��AND�$./S�TAKE�ADDITIONAL�MEASURES�AS�THE�SI TUATION�DEMANDED��4HERE�MIGHT��IN�THE�LONGER�TERM��BE�A�CASE�FOR�SETTING�AN�lOUTPUTm�STANDARD � ALLOWING�$./S�TO�CHOOSE�THEIR�OWN�NETWORK�DESIGN�METHODOLOGY�FOR�SYSTEM�SECURITY��4HIS�WOULD�BE�A�MAJOR�PIECE�OF�WORK�TO�DEVELOP��0����PERHAPS	�AND�WOULD�HAVE�TO BE�CONSIDERED�IN�THE�LIGHT�OF�INTERNATIONAL�EXPERIENCE�AND�THE�AVAILABILITY�OF�NEW�MODELLING�TECHNIQUES��(OWEVER��ANY�SUCH�NEW�METHODOLOGY�WOULD�HAVE�TO�BE�CAPABLE�OF�EXPLANATION�IN�RELATIVELY�SIMPLE�TERMS�TO�PLANNING�INQUIRIES�AND�TO�OTH ER�INTERESTED�EXTERNAL�PARTIES����� 7HERE�A�$./�TAKES ACCOUNT�OF�A�CONTRIBUTION�FROM�A�GENERATOR�FOR�SYSTEM�SECURITY�PURPOSES��THIS�WOULD�BE�DEPENDENT�ON�THE�GENERATORmS�AVAILABILITY�AT�THE�TIME��4HE�$'#'�CONSIDERS�THAT�FURTHER�WORK�I S�NEEDED�TO�ASCERTAIN�HOW�SUCH�ASSURANCE�COULD�BE�SECURED��)T�SEEMS LIKELY�THAT�SOME�SORT�OF�CONTRACTUAL�OBLIGATION�MIGHT�BE�APPROPRIATE�

77OORRKSKSTTRREAEAM�M�������--IICCRROGOGEENNEERRAATTIION�ON�SSOOLLUUTTIIONONSS		
3PONSOR��-R�!NDREW�(ORSLER $IRECTOR��-R�$AVE�3OWDEN
���� 7ORKSTREAM�� IS�TAKING�FORWARD�WORK�ON�THE�CONNECTION�OF�MICROGENERATION��I�E��UP�TO����AMPS�PER�PHASE	��4HIS�INVOLVES�BOTH�TECHNICAL�AND�COMMERCIAL�CONSIDERATIONS� "Y�THE�END�OF�������7ORKSTREAM��mS�PROJECTS�ON�MICROGENERATION�WERE�EITHER�SUBSTANTIALLY�COMPLETE�OR�AS�FAR�ADVANCED�AS�THE�EXISTING�PROJECT�TEAMS�WOULD�BE�LIKELY�TO�PROGRESS�THEM��.EW�ISSUES�ARE�LIKELY�TO�EMERGE�DURING�THE�NEXT�TWO�YEARS��AS�$#(0�BEGINS�TO�BECOME�COMMERCIALLY�AVAILABLE��4HIS�IS�A�TIMELY�OPPORTUNITY�TO�REVIEW�THE�ALLOCATION�OF�RESOURCE�TO�THESE�MICROGENERATION�ISSUES�
00RROOJJEECCT�T� 44IITTLLEE 33TTAATTUUSS� #ONNECTION�TERMS $RAFT�CONNECTION�TERMS�FOR�MICROGENERATION�HAVE�BEEN�



��

PRODUCED��!WAITING�INCLUSION�IN�NEW�STANDARD�TERMS�OF�CONNECTION��A "ASIC�METERING�AND�EXPORT�REWARD�CRITERIA�B -ETERING�q LEGAL��REGULATORY�AND�COMMERCIAL�FRAMEWORK
/FGEM�IS�CONSIDERING�THE�INTERIM�RECOMMENDATIONS�OF�THESE�PROJECTS��)T IS PLANNED�TO�RECONSTITUTE�THESE�PROJECTS ��AIMING�FOR�COMPLETION�BY�LATE������� ,EASE�FINANCING�THROUGH�ENERGY�BILLS ##OOMMPPLLEETTEEDD

� !CCRUAL�OF�2ENEWABLES�/BLIGATION�#ERTIFICATES�AND�,EVY�%XEMPTION�CERTIFICATES
7ORK�IS�IN�PROGRESS��IN�PARALLEL�WITH�THE�$4)mS�REVIEW�OF�THE�2ENEWABLES�/BLIGATION��4HE�PROJECT�IS�EXPECTED�TO�CONCLUDE�IN�������� %NGINEERING�2ECOMMENDATION�'�� ##OOMMPPLLEETTEEDD

� %.�STANDARD�FOR�MICROGENERATION�CONNECTION $ISCUSSIONS�WITH�#%.%,%# �CONTINUE�� 7IRING�REGULATIONS ##OOMMPPLLEETTEEDD� 4HE�%LECTRICITY��3AFETY��1UALITY�AND�#ONTINUITY�2EGULATIONS����� ##OOMMPPLLEETTEEDD
� -ICROGENERATION�ACCREDITATION�ISSUES 0ROJECT�TAKEN�OVER�BY�THE�3OCIETY�OF�"RITISH�'AS�)NDUSTRIES ��� -INIGENERATION�ISSUES 0ROJECT�ABANDONED�FOLLOWING�INSUFFICIENT�RESPONSE�TO�A�PRELIMINARY�QUESTIONNAIRE��� $#�)NJECTION AND�lNUISANCE�TRIPPINGm 2EPORT�ON�$#�INJECTION BY�THE�5NIVERSITY�OF�3TRATHCLYDECOMPLETE��,ABORATORY�WORK�WILL�FOLLOW�ITS�APPROVAL��7ORK�ON�NUISANCE�TRIPPING�CONT INUES�

77OORRKSKSTTRREAEAM�M�������,,ONGONGTTEERRM�M�NNEETTWWOORRK�CK�CONONCCEEPPTTS�S�AAND�ND�OPOPTTIIONONSS		
3PONSOR��$R�-ALCOLM�+ENNEDY $IRECTOR��-R�!LAN�,AIRD
���� 7ORKSTREAM�� IS�WORKING�ON�THE�LONG TERM�IMPACT�OF�DISTRIBUTED�GENERATION��INCLUDING�THE�POSSIBILITIES�FOR�NEW�TECHNOLOGIES�AND�MORE�ACTIVE MANAGEMENT�TO�SOLVE�TECHNICAL�PROBLEMS��!N�IMPORTANT�ASPECT�IS�THE�EXTENT�TO�WHICH�$./S�COULD�USE�DISTRIBUTED�GENERATION�TO�HELP�



��

MAINTAIN�THE�QUALITY�AND�RELIABILITY�OF�SUPPLY��FOR�EXAMPLE�THROUGH�CONTRACTING�FOR�NETWORK�SERVICES�OR�FOR�RECONFIGURING�PART S�OF�THE�NETWORK�TO�HAVE�THE�CAPABILITY�OF�OPERATING�IN�ISLAND�MODE	��1UESTIONS�OF�SYSTEM�SECURITY�BEYOND�%2�0����ALSO�FALL�WITHIN�THE�REMIT�OF�THIS�WORKSTREAM��!S�IT�HAS�BEEN�DEPENDENT�ON�INPUTS�FROM�OTHER�WORKSTREAMS��AND�AS�IT�DEALS�WITH�THE�LONGER�TERM ��A�NUMBER�OF�7ORKSTREAM��mS�PROJECTS�HAVE�BEEN�OBLIGED�TO�WAIT�FOR�THE�COMPLETION�OF�OTHER�TASKS�BEFORE�GOING�FORWARD�
���� 4HERE�IS�NOW�CONSIDERABLE�ENTHUSIASM�FOR�MAKING�PROGRESS�WITH�PROJECTS�UNDER�7ORKSTREAM����4HE�WORKSTREAM�HAS�BEGUN�TO�FORGE�LINKS�WITH�THE�TECHNICAL�ARCHITECTURE�PROJECT��WITH�WHICH�IT�WILL�WORK�CLOSELY��IN�THE�LONG�TERM�
00RROOJJEECCT�T� 44IITTLLEE 33TTAATTUUSS� &AULT�LEVEL )N�PROGRESS��#OMPLETION�OF�EXISTING�WORK�-ARCH�������/NGOING�WORK�ON�)S�LIMITERS�TAKEN�OVER�FROM�7ORKSTREAM�� �� 6OLTAGE�CONTROL )N PROGRESS��#OMPLETION�EXPECTED�EARLY�IN������� !CTIVE�MANAGEMENT !�PROJECT�TEAM�AND�WORK�PROPOSAL�ARE�IN�PLACE�� 3ECURITY $EFERRED��PENDING�OUTCOMES�FROM�OTHER�ACTIVITIES�� )SLANDING ##OOMMPPLLEETTEEDD� 3UPPLEMENTARY��ANCILLARY	�SERVICES ##OOMMPPLLEETTEEDD

� 0OWER QUALITY 7ORK�NOT�UNDERTAKEN��AS�%5�PROJECT�ANALYSIS�INDICATED�THAT�NO�SIGNIFICANT�PROBLEM�IS�ANTICIPATED�BEFORE������� .ETWORK�DESIGN 7ORK�IN�PROGRESS q BEING�UNDERTAKEN�IN�CONJUNCTION�WITH�THE�#ENTRE�FOR�$ISTRIBUTED�'ENERATION�AND�3USTAINABLE�%LECTRICAL�%NERGY�� 3AFETY $EFERRED��PENDING�OUTCOMES�FROM�OTHER�ACTIVITIES��� .EW�TECHNOLOGY )N�PROGRESS��$RAFT�REPORT�COMPLETED��� .ETWORK�LOSSES )N�PROGRESS� #OMPLETION�EXPECTED�IN�!PRIL������

� #%.%,%#��%UROPEAN�#OMMITTEE�FOR�%LECTROTECHNICAL�3TANDARDISATION



��

���� 0ROJECT��mS REPORT�ON�THE�PROVISION�OF�ANCILLARY�BY�DISTRIBUT ED�GENERATION�IS�PARTICULARLY�HELPFUL�IN�IDENTIFYING��AND�BEGINNING�TO�QUANTIFY�THE�VALUE�OF��THOSE�ANCILLARY�SERVICES�MOST�LIKELY�TO�OFFER�SCOPE�FOR�DISTRIBUTED�GENERATION��4HE�REPORT�HAS�BEGUN�TO�FLESH�OUT�THE�RELEVANT�R EGULATORY�AND�COMMERCIAL�ISSUES��A LTHOUGH�IT�CONCLUDED�THAT�SIGNIFICANTLY�GREATER�QUANTITIES�OF�DISTRIBUTED�GENERATION�WILL�HAVE�TO�BE�CONNECTED�BEFORE�THE�PROVISION�OF�ANCILLARY�SERVICES�WILL�BE�A�VIABLE�PROPOSITION��4HE�REPORT�WILL FORM�A�USEFUL�BASIS�FOR�FURTHER�WORK�ON�ALLOCATING�PRIOR ITIES�AND�RESPONSIBILITIES��!LTHOUGH�THE�TIMESCALES�ENVISAGED�IN�THE�REPORT�STRETCH�FORWARD�TO�������THE�$'#'�BELIEVES�THERE�TO�BE�A�CASE�FOR�UNDERTAKING�SOME�PRELIMINARY�WORK�OVER�THE�COMING�MONTHS�
���� 4HE�$'#'�RECOGNISES�THAT�THE�ANCILLARY�SERVICES�REPORT� IS�VERY�MUCH�ABOUT�THE�FUTURE��!S�GENERATION�CONNECTIONS�TO�DISTRIBUTION�SYSTEMS�BECOME�MORE�COMMON��THE�PROSPECTS�FOR�DISTRIBUTED�GENERATION�TO�PROVIDE�ANCILLARY�SERVICES�WILL�PROBABLY�INCREASE��.O�COMMERCIAL�OPPORTUNITY�HAS��TO�DATE��BEEN�LOST��BUT�THE�R EPORT�SEEMS�TO�POINT�THE�WAY�TO�MAXIMISING�SUCH�OPPORTUNITIES�AS�ARE�LIKELY�TO�ARISE�IN�FIVE�TO� TEN�YEARSm�TIME�
���� 4HERE�WILL�BE�IMPORTANT�QUESTIONS�TO�ADDRESS�ABOUT�HOW�TO�PUT�A�DISTRIBUTION�ANCILLARY�SERVICES�MARKET�IN�PLACE��2ECENT�CHANGES�TO�THE�'RID�#ODE�WOULD�PERMIT�WIND�GENERATORS�TO�CO NTRIBUTE�TO�ANCILLARY�SERVICES�
���� 3OME�HAVE�SUGGESTED�THAT�THERE�MAY�BE�A�POSSIBILITY�OF�DEVELOPING�A�BUSINESS�FRAMEWORK�OF�INCENTIVES�FOR�MANAGING�CONSTRAINTS�AND�NETWORK�SERVICES��ACHIEVING�SOME�HARMONISATION�BETWEEN�T RANSMISSION�AND�DISTRIBUTION�PRACTICE��AND�PERHAPS�CREATING�A�ROLE�FOR�A�COMMONINDEPENDENT�SYSTEM�OPERATOR��!PPARENT�INCONSISTENCIES�BETWEEN�TRANSMISSION�AND�DISTRIBUTION�CHARGING�MIGHT�BE�ADDRESSED�IN�THIS�CONTEXT��AS�MIGHT�A�REVIEW�OF�EMBEDDED�BENEFITS�

77OORRKSKSTTRREAEAM�M�������))NDUNDUSSTTRRY�Y�SKSKILLILLS�S�AAND�ND�RREESSOUOURRCCEE		
3PONSOR� 6ACANT $IRECTOR��0ROFESSOR�.ICK�*ENKINS



��

���� 7ORKSTREAM�� HAS�ASSESSED�THE�SKILL�REQUIREMENTS�AND�HUMAN�RESOURCE�REQUIREMENTS�FOR�MEETING�THE�CHALLENGE�THAT�DISTRIBUTED�GENERATION�PRESENTS�TO�$./S��)T�HAS RELATED�THESE�TO�CURRENT�INITIATIVES�IN�RELEVANT�EDUCATION�AND�TRAINING��4HIS�HAS�IMPROVED�UNDERSTANDING�OF�THE�STIMULI�LIKELY�TO�DELIVER�THE�NECESSARY�COMPETENCIES�� .O�WORK IS�CURRENTLY BEING�UNDERTAKEN BY�THIS�WORKSTREAM��WHICH�HAS�ASSUMED�THE�ROLE�OF�MAINTAINING�A�WATCHING�BRIEF�
00RROOJJEECCT�T� 44IITTLLEE 33TTAATTUUSS� #URRENT�INITIATIVES��ASSESSMENT�AND�SUMMARY ##OOMMPPLLEETTEEDD7ATCHING�BRIEF� 3KILLS�AND�HUMAN�RESOURCE�REQUIREMENTS ##OOMMPPLLEETTEEDD7ATCHING�BRIEF� )DENTIFICATION�AND�STIMULUS�OF�ACTIONS�FOR�EDUCATION�AND�TRAINI NG ##OOMMPPLLEETTEEDD7ATCHING�BRIEF

55SSE�E�OOF�F�RREESSOUOURRCCEE
���� 4HE 43'�HAS�INITIATED�A�TOTAL�OF��� PROJECTS��OF�WHICH��� HAD�BEEN�COMPLETED�BY�THE�END�OF�THE�PERIOD�COVERED�BY�THIS�REPORT��4HE�BULK�OF�THIS�WORK�HAS�BEEN�CARRIED�OUT�BY�REPRESENTATIVES�OF�THE�$./S��.'4��GENERATORS��ACADEMICS�AND�CONSUMERS�GIVING�FREELY�OF�THEIR�TIME�AND�EXPERTISE��4HE�BEST� ASSESSMENT�IS�THAT��OVER�THE�THREE YEARS�OF�THE�43'mS�EXISTENCE��TO�DATE� SOMETHING�IN�THE�REGION�OF��� PERSON�YEARS�HAVE�BEEN�DEVOTED�TO�THIS�WORK�
���� )T�WOULD�NOT�HAVE�BEEN� POSSIBLE�TO�TAKE�FORWARD�SUCH�A�WIDE�RANGE�OF�PROJECTS��NOR�TO�CREATE�AND�MAINTAIN�THE�$'#'mS�WEBSITE��WITHOUT�FINANCIAL�SUPPORT�FROM�THE�$4)mS�2ENEWABLE�%NERGY�0ROGRAMME��4O�DATE��FUNDING�PROVIDED�OR�COMMITTED�FROM�THIS�SOURCE�HA S�BEEN�IN�THE�REGION�OF�|�����MILLION�
���� 4HE�$'#'�VERY�MUCH�APPRECIATES� THE�RESOURCE�THAT�INDIVIDUALS�AND�ORGANISATIONS�HAVE�BEEN�PREPARED�TO�DEVOTE�TO� THE�43'mS�VARIOUS�PROJECTS�
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�� 4H4HE�E�WWAY�AY�FFOORRWWAARRDD
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��� %STABLISHED�TO�ADVISE�ON�THE�REMOVAL�OF�BARRIER S TO�THE�CONNECTION�OF�DISTRIBUTED�GENERATION�� THE�$'#'mS�WORK�IS�NOW�AT�AN�END��!PPENDIX���TO�THIS REPORT�SUMMARISES�PROGRESS�WITH�THE�REMOVAL�OF�IDENTIFIED�BARRIERS��-OST�OF�THE�BARRIERS�HAVE�NOW�FALLEN��-ANY�OF�THEM�HAVE�BEEN�REMOVED�BY�OTHER�ORGANISATIONS��BUT�THE�$'#' AND�43' HAVE�BEEN�ABLE�TO�MAKE�A�VALUABLE�CONTRIBUTION�TO�THE�WORK��AND�TO�MAINTAIN�AN�OVERVIEW�OF�DEVELOPMENTS� ,ATE������WAS�AN�APPROPRIATE�TIME�TO�REVIEW�THE�EXISTING�STRUCTURE�
��� 7ITH�MANY�OF�THE�BARRIERS�TO�THE�DEVELOPMENT�OF�DISTRIBUTED�GENERATION�AND�#(0�REMOVED��IT�IS�LIKELY�THAT�INCREASING�NUMBERS�OF�SUCH�GENERATORS�WILL�BE�CONNECTED��)N�THE�COMING�YEARS��WE�CAN�EXPECT�SUCH�CONNECTIONS�TO�BE�A�SIGNIFICANT��IF�NOT�THE�MAIN��DRIVER�OF�NETWORK�DEVELOPMENT��4HE�$'#'�CONSIDERS�THAT�THE�PRESENT�NEED�IS�FOR�A�NEW�STR UCTURE��HAVING�A�WIDER�REMIT�TO�CONSIDER�THE�WHOLE�RANGE�OF�ELECTRICITY�NETWORK�ISSUES�
��� !LTHOUGH�TRANSMISSION�MATTERS�ARE�OUTSIDE�THE�$'#'mS�REMIT��MEMBERS�HAVE�BEEN�AWARE�OF�THEIR�INTERACTION�WITH�ISSUES�THAT�DISTRIBUTED�GENERATION�RAISES�FOR�$./S��$URING THE�REPORTING�PERIOD��THIS�ASPECT�OF�THE�WIDER�BACKGROUND�TO�DISTRIBUTED�GENERATION�HAS�INCREASINGLY�EMERGED�IN�$'#'�AND�43'�DISCUSSIONS� 4HE�DESIRABILITY�OF�BRINGING�DISCUSSION�OF�TRANSMISSION�AND� DISTRIBUTION�ISSUES�TOGETHER�HAS BECOME�INCREASINGLY�APPARENT��4O�DO�SO�WOULD�MAKE�IT�EASIER�TO�ADVISE�'OVERNMENT�OF�THE�OVERALL�PICTURE�� !�REVIEW�OF�THE�$'#'mS�AND�43'mS�STRUCTURE�AND�RESPONSIBILITIES�WAS�ALSO�AN�OPPORTUNITY�TO�CONSIDER�OPTIONS�FOR�TAKING�FORWARD�THE�WORK�OF�THE�4RANSMISSION�)SSUES�7ORKING�'ROUP��4)7'	�

!!N�N�ll%%LLEECCTTRRIICCIITTY�Y�..EETTWWOORRKS�KS�##OOOORRDDIINNAATTIING�NG�''RROUPOUPmm
��� !T�THE�$'#'mS REQUEST��THE�*OINT�#HAIRMEN�BROUGHT FORWARD�PROPOSALS�FOR�A�FRAMEWORK�TO�REPLACE�THE�$'#'��43'�AND�4)7'��$'#'�MEMBERS�
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DISCUSSED�THESE�PROPOSALS�AT�THEIR�/CTOBER������MEETING�� )T�WAS�AGREED�THAT��SUBJECT�TO�THE�$4)mS�AND�/FGEMmS�APPROVAL�� THE�$'#'mS�LAST�MEETING�WOULD�BE�HELD�IN�LATE�*ANUARY�������AFTER�WHICH�WORK�WOULD�BE�HANDED�OVER�TO�AN�%LECTRICITY�.ETWORKS�#O ORDINATING�'ROUP��%.#'	��OVERSEEING�A�$ISTRIBUTION�#OMMITTEE�AND�A�4RANSMIS SION�#OMMITTEE��4HESE�MIGHT�NOT�BE�THE�NAMES�FINAL LY�CHOSEN�FOR�THESE�COMMITTEES��4HE�SUGGESTED�FRAMEWORK�FOR�THE�%.#'�IS�SHOWN�DIAGRAMMATICALLY�AT�!PPENDIX���TO�THIS�REPORT�
��� 4HE�%.#'�SHOULD�HAVE�A�SMALLER NUMBER�OF�MEMBERS�THAN�THE�$'#'�DOES�CURRENTLY��AND�WOULD�PROBABLY�MEET�TWICE�A�YE AR��4HE�$ISTRIBUTION�#OMMITTEE�SHOULD�COMPLETE�THE�WORK�OF�THE�$'#'�43'�PROGRA MME��4HE�4)7'�MIGHT�GRADUALLY�METAMORPHOSE�INTO�THE�4RANSMISSION�#OMMITTEE��ITS�MEMBERSHIP�CHANGING�AS APPROPRIATE��)T�IS IMPORTANT TO�NOTE THAT�THE�NEW�STRUCTURE�CONNOTES NO�DIMINUTION�OF�POLITICAL�AND�REGULATORY�INTEREST�IN�MEASURES�APPROPRIATE�TO REMOVING�UNJUSTIFIED�BARRIERS�TO THE�ACHIEVEMENT�OF�THE�'OVERNMENTmS�TARGETS�AND�ASPIRATIONS�FOR�RENEWABLE�ENERGY�
��� 4HE�$'#'�CONSIDERS�THE�%.#'�PROPOSAL TO�BE�A�WORKABLE�APPROACH�TO�MANAGING�BOTH�LONGTERM�DISTRIBUTION�ISSUES�AND�THE�CONSEQUENCES�FOR�TRANSMISSION�NETWORKS�OF�INCREASING�OFFSHORE�GENERATION��7HILE�INVOLVEMENT�OF�MARKET�PARTICIPANTS�WILL�BE�ESSENTIAL�TO�SOME�DISCUSSIONS��IT�WILL�BE�IMPORTANT� TO�MANAGE�AGENDAS�SO�AS�NOT�TO�INHIBIT�DIALOGUE�BETWEEN�THE�REGULATED�NETWORK�COMPANIES��THE�$4)�AND�/FGEM�
��� #AREFUL�THOUGHT�WILL HAVE�TO�BE�GIVEN�TO�THE�COMPOSITION�OF�THE�%.#'��AND�PARTICULARLY�TO�ACHIEVING�AN�APPROPRIATE�BALANCE�OF�EXPERTISE�A ND�INTERESTS��-OREOVER��IT�WILL BE�IMPORTANT�TO�MANAGE�THE�TRANSITION�TO�THE�NEW�STRUCTURE�IN�SUCH�A�WAY�AS�NOT�TO�JEOPARDISE�EFFECTIVE�DELIVERY�OF�WORK�IN�PROGRESS�WITHIN�THE�EXISTING�STRUCTURE��4O�THIS�END��A�STRUCT URE�WITH�TWO�COMMITTEES�APPEARS TO�BE�THE�MOST�WORKABLE�ARRANGEMENT��$ESPITE�THE�EXISTENCE�OF�COMMON�ISSUES��T HE�NECESSARY�WORK�REMAINSDIVERSE��)T�WOULD�BE�TOO�MUCH�TO�ASK�OF�A�SINGLE�GROUP�OF�PEOPLE�
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��� 4HE�$'#'�RECOGNISES�THE�IMPORTANCE�OF�MONITORING�DEVELOPMENTS�IN�RESPECT�OF�DISTRIBUTED�GENERATI ON��BOTH�IN�THE�53!�AND�IN�%UROPE��4HERE�HAS�BEEN�A�STANDING�ITEM�ON�43'�AGENDAS�GIVING�MEMBERS�THE�OPPORTUNITY�TO�SHARE�INFORMATION�ABOUT�OVERSEAS�INITIATIVES��4HE�$'#'�RECOMMENDS�THAT�THE�NEW�$ISTRIBUTION�#OMMITTEE�SHOULD�DO�THE�SAME���#)'2%� NOW�HAS�A�COMMITTEE�DEVOTED�TO�DISTRIBUTED�GENERATION��/FGEM�IS�ENGAGED�WITH�#%%2 � AND�WILL�ALSO�CONTINUE�TO�MAKE�A�CONTRIBUTION�IN�THAT�FORUM�
))DDEENNTTIIFFYYIING�NG�FFUUTTUURRE�E�WWOORRKK

��� 4HE�FORMER�%MBEDDED�'ENERATION�7ORKING�'ROUP��%'7'	�LEFT�THE�$'#'�WITH�A�RANGE�OF�RECOMMENDED�TASK S�AND�ISSUES�TO�CONSIDER��!PPENDIX���TO�THIS�REPORT��WHICH�IS�AN�UPDATED�VERSION�OF�THE�HIGH LEVEL�TIMETABLE�INCLUDED�IN�THE�$'#'mS�!NNUAL�2EPORT�FOR�������SUMMARISES�PROGRESS�WITH�THESE�MATTERS��!S�A�RESULT�OF�THE�WORK�OF� THE�$'#'�AND�43' OVER�THE�PAST�THREE�YEARS��IT�IS�POSSIBLE�TO�SET�OUT��WITH�SOME�DEGREE�OF�CERTAINTY��WHAT�TOPICS�NOW�OUGHT�TO�BE�ADDRESSED��3OME�OF�THEM�WOULD�NOT�HAVE�BEEN�APPARENT�THREE�YEARS�AGO�
���� !PPENDIX���SETS�OUT�THE�FUTURE�WORK�IDENTIFIED�BY�THE�$'#'�AND�43'��4HE�CONTINUING�ACTIV ITIES�OF�43'�7ORKSTREAMS���AND����IN�MICROGENERATION�AND�LONG TERM�NETWORK�OPTIONS � MUST�BE�BROUGHT�TO�FRUITION��7ORK�HAS�RECENTLY�BEGUN�ON�THE�TECHNICAL�ARCHITECTURE�INITIATIVE��!LSO�INCLUDED�IN�THE�APPENDIX�ARE�ISSUES�SUGGESTED�BY�RECENT�PAPERS�ON�ANCILLARY�SERVICE�PROVISION�BY�DISTRIBUTED�GENERATION��ISLANDED�OPERATION��DYNAMIC�SYSTEM�STABILITY��THE�FAULT�RIDE THROUGH�CAPABILITIES�OF�WIND�TURBINES��AND�ON�COMMUNITY�ENERGY�SCHEMES�
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���� )T�WILL�BE�FOR�THE�%.#'�AND�ITS�TWO�COMMITTEES�TO�DECIDE��IN�THE�LIGHT�OF�THEIR�AGREED�TERMS�OF�REFERENCE��WHETHER��AND�IN�WHAT�WAY��TO�ADDRESS�THE�ISSUES�SUGGESTED�IN�!PPENDIX����4HERE�IS�NO�SUGGESTION�THAT�HEADINGS�IN�THE�APPENDIX�WILL�NECESSARILY�TRANSLATE�INTO�A�NEW�STRUCTURE�OF�WORKSTREAMS�

� )NTERNATIONAL�#OUNCIL�ON�,ARGE�%LECTRIC�3YSTEMS�
� #OUNCIL�OF�%UROPEAN�%NERGY�2EGULATORS
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'ENERAL�IMPACTS�INCLUDED�IN�THE�43'�73��WORKSTREAMS�DETAILED�ABOVE
3EE�ABOVE 3EE�ABOVE)MPACT�ON�THE�"3#

"3#�-ODIFICATION�0���TO�REMOVE�THE�HALFHOURLY�METERING�REQUIREMENT�FOR�DOMESTICSCALE�GENERATION�
3EPTEMBER����� !!CCHHIIEVEEVEDD

&&UUTTUURRE�E�NNEETTWWOORRK�K�IISSSSUUEESS%STABLISH�WORKING�GROUP�TO�CONSIDER�FUTURE�POSSIBILITIES 43'�73��COVERS�LONGTERM�NETWORK�CONCEPTS�AND�OPTIONS 4HIS�IS�LONGTERM�WORK��.O�DEADLINE�HAS�BEEN�SET� 7ORK�IN�PROGRESS�ACROSS�43'�7ORKSTREAM��mS�PROJECTS�AND�IN�THE�4ECHNICAL�!RCHITECTURE�INITIATIVE�/FGEMmS�REVIEW�OF�DISTRIBUTION�CHARGE�STRUCTURES�q INITIAL�CONCLUSIONS�
*UNE����� !!CCHHIIEVEEVEDD#ONNECTION�CHARGING

/FGEMmS�REVIEW�OF�DISTRIBUTION�CHARGE�STRUCTURES�q CONCLUSIONS
/CTOBER�������AS�PART�OF�THE�$0#2�UPDATE�DOCUMENT	 !!CCHHIIEVEEVEDD

/FGEMmS�CONCLUSIONS�ON�THE�FRAMEWORK�FOR�MONOPOLY�NETWORK�PRICE�CONTROLS
*UNE����� !!CCHHIIEVEEVEDD

/FGEMmS�INITIAL�CONSULTATION�ON�THE�$0#2 *ULY����� !!CCHHIIEVEEVEDD
/UTCOME�OF�/FGEMmS�PRELIMINARY�$0#2�CONSULTATION

/CTOBER����� !!CCHHIIEVEEVEDD
/FGEMmS�INTERIM�$0#2�PROPOSALS 3UMMER����� !!CCHHIIEVEEVEDD

2EGULATION�AND�INCENTIVES�ON�$./S

/FGEMmS�FINAL�$0#2 PROPOSALS� .OVEMBER����� !!CCHHIIEVEEVEDD



��

/FGEMmS�REVIEW�OF�DISTRIBUTION�CHARGE�STRUCTURES�q INITIAL�CONCLUSIONS�
*UNE����� !!CCHHIIEVEEVEDD

/FGEMmS�REVIEW�OF�DISTRIBUTION�CHARGE�STRUCTURES�q CONCLUSIONS
/CTOBER�������AS�PART�OF�THE�$0#2�UPDATE�DOCUMENT	 !!CCHHIIEVEEVEDD

/FGEMmS�REVIEW�OF�DISTRIBUTION�LOSSES�q INITIAL�PROPOSALS
*UNE����� !!CCHHIIEVEEVEDD

/FGEMmS�REVIEW�OF�DISTRIBUTION�LOSSES�qCONCLUSIONS
/CTOBER�������AS�PART�OF�THE�$0#2�UPDATE�DOCUMENT	 !!CCHHIIEVEEVEDD

!CTION�WITH�43'�73���0ROJECT��	��TO�CONSIDER�TECHNICAL�ASPECTS
2EPORT�DUE�IN�LATE������ !!CCHHIIEVEEVEDD!NCILLARY�SERVICES�MARKET

/FGEM�TO�CONSIDER�WIDER�COMMERCIAL�AND�REGULATORY�IMPLICATIONS�
.O�DATE�FIXED &URTHER�WORK�TO�BE�TAKEN�FORWARD�BY�THE�%LECTRICITY�.ETWORKS�#OORDINATING�'ROUP��%.#'	!CTION�WITH�43'�73���0ROJECT��	��TO�CONSIDER�TECHNICAL�ASPECTS
$ATE�TO�BE�FIXED !�PROJECT�STEERING�GROUP�AND�AN�ADVISORY�PANEL�HAVE�BEEN�APPOINTED��!�WORK�PROGRAMME�IS�IN�DRAFT�

#OMMERCIAL�MECHANISMS�FOR�ACTIVE�MANAGEMENT
/FGEM�TO�CONSIDER�WIDER�COMMERCIAL�AND�REGULATORY�IMPLICATIONS

.O�DATE�FIXED &URTHER�WORK�TO�BE�TAKEN�FORWARD�BY�THE�%LECTRICITY�.ETWORKS�#OORDINATING�'ROUP��%.#'	
#OORDINATED�2�$ /FGEM�TO�CONSIDER�INCENTIVES�FOR�INNOVATION� /FGEMmS�CONSULTATION�ON�)NNOVATION�&UNDING�)NITIATIVE��)&)	�AND�2EGISTERED�0OWER�:ONES�

!!CCHHIIEVEEVEDD



��

�20:S	�PUBLISHED�AS�PART�OF�THE�DISTRIBUTION�PRICE�CONTROL�REVIEW�



��

!!PPPPEENDNDIIX��X�� ����22EEMMOOVAVAL�L�OOF�F�BBAARRRRIIEERRS�S�TTO�DO�DIISSTTRRIIBUBUTTEED�GD�GEENNEERRAATTIION�ON���OOVEVERRVVIIEEW�W�AAS�S�AAT�T�������$$EECCEEMMBBEER�R���������		
33EERR�� ""AARRRRIIEERR 33TTAATTUUSS ##OOMMMMEENNTT� ,ACK�OF�INFORMATION�ABOUT�THE�CURRENT�STATUS�OF�DISTRIBUTED�GENERATION�q AND�ABOUT�ITS�LIKELY�DEVELOPMENT�

22EEMMOOVEVEDD 3EE�73��REPORT�IN�3ECTION��� )NFORMATION�ON�DISTRIBUTED�GENERATION�CONNECTIONS�IS�NOW�AVAILABLE�ON�THE�WEBSITE�OF�THE�%NERGY�.ETWORKS�!SSOCIATION��WWW�ENERGYNETWORKS�ORG�UK� ,ACK�OF�INCENTIVE�ON�$./S�TO�CONNECT�DISTRIBUTED�GENERATION� 22EEMMOOVEVEDD
� )NSUFFICIENT�SCOPE�FOR�$./S�TO�PREINVEST�IN�NETWORKS�ACTIVELY�MANAGED�TO�ACCOMMODATE�DISTRIBUTED�GENERATION�

22EEMMOOVEVEDD
4HE�$'#'�CONSIDERS�THAT�APPROPRIATE�INCENTIVES�AND�MECHANISMS�HAVE�BEEN�INCORPORATED�IN�THE�NEW�DISTRIBUTION�PRICE�CONTROL��#ERTAIN�ELEMENTS�OF�THIS�WORK�ARE�EXPECTED TO�ROLL�OVER�INTO�THE�NEXT�DISTRIBUTION�PRICE�CONTROL��FROM������	��WHEN�EXPERIENCE�MAY�SUGGEST�THE�DESIRABILITY�OF�SOME�ADJUSTMENT�� ,ACK�OF�INFORMATION�ON�DISTRIBUTION�NETWORK�DEVELOPMENT��COMPARABLE�TO�THE�.'4�3EVEN�9EAR�3TATEMENT	

22EEMMOOVEVEDD ,ONG4ERM�.ETWORK�$EVELOPMENT�3TATEMENTS�PUBLISHED�UNDER�STANDARD�LICENCE�CONDITION�����/FGEM�INITIATIVE�COMPLETED�DURING�THE������REPORTING�PERIOD��7ILL�BE�SUBJECT�TO�REVIEW�BY�73��0���� ,ACK�OF�A�TRANSPARENT��COMMON�CONNECTIONCHARGING�METHODOLOGY� 22EEMMOOVEVEDD #ONNECTION�CHARGING�METHODOLOGY�HAS�BEEN�REFORMED�AS�PART�OF�/FGEMmS�WORK�ON�THE�NEW�DISTRIBUTION�PRICE�CONTROL�AND�ASSOCIATED�DISTRIBUTION CHARGE�STRUCTURES�� ,ACK�OF�NON$./�INVOLVEMENT�IN�THE�MANAGEMENT�AND�GOVERNANCE�OF�RELEVANT�ELECTRICAL�STANDARDS
22EEMMOOVEVEDD 43'�73��0��mS�WORK�HAS�RESULTED�IN�CHANGES�TO�THE�CONSTITUTION�AND�RULES�OF�THE�'RID�CODE�2EVIEW�PANEL�FOR�%NGLAND���7ALES��THE�3COTTISH�'RID�CODE�2EVIEW�0ANEL�AND�THE�'"�$ISTRIBUTION�#ODE�2EVIEW�0ANEL��!�$ISTRIBUTION�#OMMERCIAL�&ORUM�HAS�BEEN�ESTABLISHED��UNDER�/FGEMmS�CHAIRMANSHIP�� $IFFICULTY�OF�ACCESS�TO�EMBEDDED�BENEFITS�� 22EEMMOOVEVEDD !�MODIFICATION�TO�THE�"ALANCING�AND�3ETTLEMENT�#ODE��"3#	��

http://www.energynetworks.org.uk/


��

,ICENCEEXEMPT�DISTRIBUTED�GENERATORS�FORMERLY�HAD�TO�NEGOTIATE�WITH�SUPPLIERS�TO�SECURE�BENEFITS�OF�AVOIDED�4.5O3�CHARGES�
FROM���!PR�����PERMITTED�LICENCEEXEMPT�DISTRIBUTED�GENERATORS�TO�RECEIVE�EMBEDDED�BENEFITS�DIRECTLY�

� 5NDER�THE�ELECTRICITY�TRADING�ARRANGEMENTS��l'ATE�#LOSUREm�AT�����HOURS�BEFORE�DELIVERY�TENDED�TO�DISADVANTAGE�WINDGENERATION��WHICH�COULD�NOT�ALWAYS�FORECAST�OUTPUT�OVER�SUCH�A�PERIOD�
22EEMMOOVEVEDD 4HE�'ATE�#LOSURE�PERIOD�IS�NOW�REDUCED�TO�ONE�HOUR��ALLOWING�SUCH�GENERATORS TO�GIVE�MORE�RELIABLE�FORECASTS�TO�THE�3YSTEM�/PERATOR�RESPONSIBLE�FOR�BALANCING�AND�SETTLEMENT�IN�THE�GENERATION�MARKET�

� ,ACK�OF�STANDARD�APPROACH�BY�$./S�WHERE�MORE�THAN�ONE�POTENTIAL�GENERATOR�IS�SEEKING�CONNECTION�TO�THE�SAME�SECTION�OF�THE�DISTRIBUTION�NETWORK�
22EEMMOOVEVEDD 3TANDARD�APPROACH�NOW�SET�OUT�IN�$./mS�CHARGING�STATEMENTS�UNDER�STANDARD�LICENCE�CONDITION�����3EE�73��0��	

�� ,ACK�OF�STANDARD�TECHNICAL�GUIDANCE�ON�THE�CONNECTION�OF�DISTRIBUTED�GENERATION� 22EEMMOOVEVEDD 0UBLICATION��*UL���	�OF�l3OLUTIONS�FOR�THE�#ONNECTION�AND�/PERATION�OF�$ISTRIBUTED�'ENERATIONm���3EE�73��0��	�AND��IN�$EC���	�OF�THE�l4ECHNICAL�'UIDE�TO�THE�#ONNECTION�OF�'ENERATION�TO�THE�$ISTRIBUTION�.ETWORKm��REVISED�BY�73�	�� %NGINEERING�2ECOMMENDATION�0����DOES�NOT�COVER�MORE�RECENT�GENERATION�TECHNOLOGIES� 22EEMMOOVEVEDD 2EVIEW�OF�%2�0����COMPLETED�
�� -ICROGENERATION�WAS�NOT�COVERED�BY�4HE�%LECTRICITY�3UPPLY�2EGULATIONS������ 22EEMMOOVEVEDD 4HE�%LECTRICITY�3AFETY��1UALITY�AND�#ONTINUITY�2EGULATIONS�������l4HE�%31#�2EGULATIONSm	�PROVIDE�FOR�MICROGENERATION���3EE�73��0��	�� ,ACK�OF�APPROPRIATE�CONNECTION�GUIDANCE�FOR�MICROGENERATION� 22EEMMOOVEVEDD 0ROMULGATION�OF�%NGINEERING�2ECOMMENDATION�'������3EE�73��0��	�AND�OF�7IRING�2EGULATIONS�'UIDANCE�.OTE����� ,ACK�OF�GUIDANCE�TO�ELECTRICAL�CONTRACTORS�ON�PRIVATE�ELECTRICAL�INSTALLATIONS�TO�WHICH�MICROGENERATION�IS�CONNECTED�

22EEMMOOVEVEDD )%%�'UIDANCE�.OTE���NOW�PROVIDES�GUIDANCE�
�� #ONCERN�ABOUT�POSSIBLE�CONFLICT�BETWEEN�%2�'���AND�"3������FORMERLY�THE�)%%�7IRING�2EGULATIONS	�ON�MICROGENERATION�

22EEMMOOVEVEDD 3EE�73��0���
�� 2EQUIREMENT�FOR�HALFHOURLY�METERING�WAS� 22EEMMOOVEVEDD "3#�-ODIFICATION�0����EFFECTIVE�3EP���	�REMOVED�THE�



��

DISPROPORTIONATELY�EXPENSIVE�FOR�MICROGENERATION REQUIREMENT�FOR�HALFHOURLY�METERING�FOR�EQUIPMENT�COVERED�BY�%2�'����� .O�MICROGENERATION�EQUIPMENT�HAS�ACCREDITATION�FOR�PURPOSES�OF�THE�%NERGY�%FFICIENCY�#OMMITMENT�
22EEMMOOVEVEDD !PPROPRIATE�TESTING�PROCEDURES�AND�A�3EASONAL�0ERFORMANCE�)NDEX�HAVE�BEEN�PRODUCED��4O�DATE��ONLY�TWO��K7E�PRODUCTS�HAVE�BEEN�APPROVED�

�� 3TANDARD�TERMS�OF�CONNECTION�CURRENTLY�DO�NOT�MATCH�THE�lFIT�AND�INFORMm�OBLIGATION�ENVISAGED�IN�THE�%31#�2EGULATIONS�AND�IN�%2�'����
)N�PROCESS�OF�REMOVAL� $ISCUSSION�OF�STANDARD�TERMS�OF�CONNECTION�CONTINUES�BETWEEN�$./S�AND�SUPPLIERS��4HE�43'�HAS�SUGGESTED�WORDING�FOR�INCLUSION�IN�THE�NEW�STANDARD�CONNECTION�TERMS��� ,ACK�OF�TRADING�MECHANISMS�FOR�MICROGENERATION�OUTPUT� "ARRIER�REMAINS %LECTRICITY�TRADING�ARRANGEMENTS�WERE�NOT�DESIGNED�WITH�MICROGENERATION�IN�MIND��&URTHER�WORK�NEEDS�TO�BE�DONE�ON�THE�VALUATION�OF�OUTPUT�FROM�THESE�SMALLEST�GENERATORS��� )NSUFFICIENT�UNDERSTANDING�OF�THE�LIKELY�IMPACT�OF�SMALLSCALE�EMBEDDED�GENERATION�ON�,6�NETWORKS
22EEMMOOVEVEDD -ODEL�DEVELOPED�BY�73��0���

�� ,ACK�OF�MECHANISM�FOR�INVESTMENT�IN�TRANSMISSION�NETWORKS�TO�ACCOMMODATE�ANTICIPATED�RENEWABLE�AND�DISTRIBUTED�GENERATION�
22EEMMOOVEVEDD 4HE�$'#'�HAS�WELCOMED�WORK�INVOLVING�THE�TWO�3COTTISH�TRANSMISSION�OPERATORS��$4)�AND�/FGEM�TO�IDENTIFY�INVESTMENT�REQUIRED�FOR�THE�EXPORT�OF�INCREASED�RENEWABLE�GENERATION�FROM�3COTLAND��!PPROVAL�FOR�ONE�UPGRADE�HAS�BEEN�GIVEN��&URTHER�APPROVALS�WILL�FOLLOW��WHERE�IT�CAN�BE�DEMONSTRATED�THAT�INVESTMENT�WOULD�BE�EFFICIENT��� )NSUFFICIENT�5+�INVOLVEMENT�IN�%5�2�$�PROJECTS�ASSOCIATED�WITH�DISTRIBUTED�GENERATION� "ARRIER�REMAINS 4HE�$'#'�HAS�IDENTIFIED�A�MISMATCH BETWEEN�THE�ASPIRATIONS�OF�THE�%NERGY�7HITE�0APER�AND�5+�INVOLVEMENT�IN�RELEVANT�%5�RESEARCH�INITIATIVES��4HIS�IS�A�MATTER�THAT�$4)�MIGHT�CONSIDER�FURTHER��� 0OTENTIAL�SHORTAGE�OF�SKILLS�AND�QUALIFIED�PERSONNEL�IN�THE�POWER�ENGINEERING�PROFESSION� "ARRIER�REMAINS 3EE�73��REPORT�IN�3ECTION���

�� $ISTRIBUTED�GENERATION�CANNOT�EASILY�CONTRACT�TO� 7ORK�IN� 4HE�43'�HAS�PUBLISHED�A�MAJOR�PAPER�ON�THE�TECHNICAL�AND�



��

PROVIDE�ANCILLARY�SERVICES�AT�DISTRIBUTION�VOLTAGES� PROGRESS COMMERCIAL�ASPECTS�OF�THE�PROVISION�OF�ANCILLARY�SERVICES�BY�DISTRIBUTED�GENERATION�



��

!!PPPPEENDNDIIX��X�� ����&&UUTTUURRE�E�WWOORRKK
33EERR�� 4OP4OPIICC 44��##��--�� 22EESSPONPONSSIIBBILIILITTYY 44IIMMEESCSCAALLEE 77OORRK�K�TTO�DO�DAATTEE!!NNCCILLILLAARRY�Y�SSEERRVVIICCEESS�A /PTIONS��NETWORK�INFRASTRUCTURE	�TO�ENABLE�EXISTING�$'�TO�PROVIDE�ANCILLARY�SERVICES 4 $ISTRIBUTION�#OMMITTEE "Y����� 0RELIMINARY�CONSIDERATION�IN�43'�0���REPORT�n!NCILLARY�3ERVICE�0ROVISION�FROM�$ISTRIBUTED�'ENERATIONo�B %XPLORE�COMMUNICATION�AND�OTHER�MECHANISMS�NEEDED�TO�PERMIT�$'�CONSOLIDATION�FOR�PARTICIPATION�IN�THE�STANDING�RESERVE�MARKET�

4�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP�TO�CONSIDER�ALLOCATION�OF�WORK�BETWEEN�4RANSMISSION�AND�$ISTRIBUTION�#OMMITTEES�
"Y����� 0RELIMINARY�CONSIDERATION�IN�43'�0���REPORT�n!NCILLARY�3ERVICE�0ROVISION�FROM�$ISTRIBUTED�'ENERATIONo

�C #ONSIDER�EXTENSION�OF�43/mS�MARKETBASED�MECHANISMS�TO�PERMIT�$'�TO�PROVIDE�RESPONSE�AND�RESERVE�SERVICES
- 4RANSMISSION�#OMMITTEE/FGEM "Y����� 0RELIMINARY�CONSIDERATION�IN�43'�0���REPORT�n!NCILLARY�3ERVICE�0ROVISION�FROM�$ISTRIBUTED�'ENERATIONo�D #ONSIDER�BILATERAL�CONTRACT�FRAMEWORK�TO�PERMIT�$'�TO�CONTRACT�FOR�$./�SECURITY�OF�SUPPLY�SERVICES��INCLUDING�ASSOCIATED�COMMUNICATION�AND�CONTROL�TECHNOLOGIES	
# $ISTRIBUTION�#OMMITTEE$ISTRIBUTION�#OMMERCIAL�&ORUM "Y����� 0RELIMINARY�CONSIDERATION�IN�43'�0���REPORT�n!NCILLARY�3ERVICE�0ROVISION�FROM�$ISTRIBUTED�'ENERATIONo

� 4ECHNICAL��#OMMERCIAL��OR�-ARKET�ISSUE�



��

�E #ONSIDER�USE�OF�20:S�AS�AN�INITIAL�PLATFORM�FOR�DEVELOPMENT�OF�ANCILLARY�SERVICE�CONTRACTS� 4�# $ISTRIBUTION�#OMMITTEE�$ISTRIBUTION�#OMMERCIAL�&ORUM	 "Y����� 0RELIMINARY�CONSIDERATION�IN�43'�0���REPORT�n!NCILLARY�3ERVICE�0ROVISION�FROM�$ISTRIBUTED�'ENERATIONo
�F #ONSIDER�ANCILLARY�SERVICE�PROVISION�IN�THE�CONTEXT�OF�NETWORK�CONSTRAINTS�ON�ACTIVELY�MANAGED�SYSTEMS�AND�THE�CONSEQUENT�RISK�TO�$./S�OF�NONDELIVERY�

# $ISTRIBUTION�#OMMITTEE�$ISTRIBUTION�#OMMERCIAL�&ORUM	 "Y����� 0RELIMINARY�CONSIDERATION�IN�43'�0���REPORT�n!NCILLARY�3ERVICE�0ROVISION�FROM�$ISTRIBUTED�'ENERATIONo
�G #ONSIDER�MIRRORING�OF�43/mS�MARKETBASED�MECHANISMS�TO�PERMIT�$'�TO�PROVIDE�RESPONSE�AND�RESERVE�SERVICES�AT�DISTRIBUTION�LEVEL�

- $ISTRIBUTION�#OMMITTEE/FGEM "Y����� 0RELIMINARY�CONSIDERATION�IN�43'�0���REPORT�n!NCILLARY�3ERVICE�0ROVISION�FROM�$ISTRIBUTED�'ENERATIONo�H #ONSIDER�THE�FUTURE�BALANCE�BETWEEN�CAPEX�AND�OPEX�IN�FUNDING�NETWORK�SECURITY��AND�ITS�REGULATORY�TREATMENT�
# /FGEM�IN�THE�CONTEXT�OF�CURRENT���������	�AND�FUTURE�DISTRIBUTION�PRICE�CONTROLS� "Y����� 0RELIMINARY�CONSIDERATION�IN�43'�0���REPORT�n!NCILLARY�3ERVICE�0ROVISION�FROM�$ISTRIBUTED�'ENERATIONo))SSLLAANDNDIING�NG�IISSSSUUEESS�A #ONSIDER�UPDATE�OF�%2�'���� AND�'���IN�THE�LIGHT�OF�4ECHNICAL�!RCHITECTURE�ISSUES�AND�DELIBERATE�PROVISION�FOR�$'OPERATED�ISLANDS�
4 $ISTRIBUTION�#OMMITTEE%NERGY�.ETWORKS�!SSOCIATION 3EE�43'�73���0ROJECT����0HASE���2EPORT�n)SLANDED�OPERATION�OF�$ISTRIBUTION�.ETWORKSo��3EP���	�B #ONSIDER�AMENDING�%31#2�WITH�MORE�PROBABILISTIC�APPROACH�TO�LIMITS�FOR�VOLTAGE�AND�FREQUENCY�EXCURSION�
4 $ISTRIBUTION�#OMMITTEE%NERGY�.ETWORKS�!SSOCIATION$4)��%NGINEERING�)NSPECTORATE	

3EE�43'�73���0ROJECT����0HASE���2EPORT�n)SLANDED�OPERATION�OF�$ISTRIBUTION�.ETWORKSo��3EP���	



��

�C #ONSIDER�COMMON�ISSUES�AND�TIMESCALES�FOR�PROVISION�OF�ANCILLARY�SERVICES�AND�ISLANDING�SUPPORT�BY�$'�
4�#�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP�TO�CONSIDER�ALLOCATION�OF�WORK�BETWEEN�4RANSMISSION�AND�$ISTRIBUTION�#OMMITTEES�

3EE�43'�73���0ROJECT����0HASE���2EPORT�n)SLANDED�OPERATION�OF�$ISTRIBUTION�.ETWORKSo��3EP���	
�D #ONSIDER�INTERPLAY�OF�20:S�AND�WORK�ON�4ECHNICAL�!RCHITECTURE�IN�RELATION�TO�THE�DEVELOPMENT�AND�TRIAL�OF�SUCCESSFUL�ISLANDING�WITH�$'�SUPPORT�

4 $ISTRIBUTION�#OMMITTEE4ECHNICAL�!RCHITECTURE�INITIATIVE�%NERGY�.ETWORKS�!SSOCIATION$4)��%NGINEERING�INSPECTORATE	0OSSIBLE�(3%�INTEREST
3EE�43'�73���0ROJECT����0HASE���2EPORT�n)SLANDED�OPERATION�OF�$ISTRIBUTION�.ETWORKSo��3EP���	

�E 4ECHNICAL !RCHITECTURE�INITIATIVE�TO�INCLUDE�CONSIDERATION�OF�A�ROUTE�MAP�FOR�DEVELOPMENT�OF�$'OPERATED�ISLANDING��SUGGESTING�$./�NETWORK�REQUIREMENTS�FOR������AND�BEYOND�
4 %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP$ISTRIBUTION�#OMMITTEE4ECHNICAL�!RCHITECTURE�INITIATIVE

3EE�43'�73���0ROJECT����0HASE���2EPORT�n)SLANDED�OPERATION�OF�$ISTRIBUTION�.ETWORKSo��3EP���	
�F #ONSIDER�INTERRELATION�OF�MARKET�STRUCTURES�FOR�ISLANDING�AND�FOR�ANCILLARY�SERVICES�RESPECTIVELY - %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP$ISTRIBUTION�#OMMITTEE4ECHNICAL�!RCHITECTURE�INITIATIVE

)DENTIFIED�AS�AN�ISSUE�AT�THE�4ECHNICAL�3TEERING�'ROUP�MEETING�ON���$EC�����7ORK�NOT�STARTED��G -ETHODOLOGIES�FOR�MATCHING�LOAD�TO�GENERATION��DEMANDSIDE�MANAGEMENT�AND�STORAGE	 4�#�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP$ISTRIBUTION�#OMMITTEE4ECHNICAL�!RCHITECTURE�INITIATIVE
)DENTIFIED�AS�AN�ISSUE�AT�THE�4ECHNICAL�3TEERING�'ROUP�MEETING�ON���$EC�����7ORK�NOT�STARTED��H #ONSIDER�RETROFITTING�OF�PROTECTIVE�EQUIPMENT�AND�PREDETERMINATION�OF�ITS�MODE�OF�OPERATION 4 %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP$ISTRIBUTION�#OMMITTEE
)DENTIFIED�AS�AN�ISSUE�AT�THE�4ECHNICAL�3TEERING�'ROUP�MEETING�ON���$EC�����7ORK�



��

4ECHNICAL�!RCHITECTURE�INITIATIVE NOT�STARTED�
�I -ETHOD��AND�ASSOCIATED�COST��OF�NETWORK�ZONING�AND�THE�INSTALLATION�OF�SYNCHRONISING�RELAYS 4�# %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP$ISTRIBUTION�#OMMITTEE4ECHNICAL�!RCHITECTURE�INITIATIVE

)DENTIFIED�AS�AN�ISSUE�AT�THE�4ECHNICAL�3TEERING�'ROUP�MEETING�ON���$EC�����7ORK�NOT�STARTED��J #ONSIDER�RECOMMENDATIONS�FOR�IMMEDIATE�POSTFAULT�CONTROL�OF�LOAD�SHEDDING 4�# %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP$ISTRIBUTION�#OMMITTEE4ECHNICAL�!RCHITECTURE�INITIATIVE
)DENTIFIED�AS�AN�ISSUE�AT�THE�4ECHNICAL�3TEERING�'ROUP�MEETING�ON���$EC���� 7ORK�NOT�STARTED��K &URTHER�RESEARCH�ON�ISLANDING�PROTECTION��DRIVEN�BY�A�RISKBASED�ASSESSMENT�OF�DISCRIMINATION

4 $ISTRIBUTION�#OMMITTEE4ECHNICAL�!RCHITECTURE�INITIATIVE 2ECOMMENDATION�IN�%CONNECT�REPORT�n)SLANDING�0ROTECTION�FOR�2OTATING�'ENERATION 0LANT�%MBEDDED�IN�THE�$ISTRIBUTION�3YSTEMo��.OV���	�44EECCHNHNIICCAAL�L�AARRCCHHIITTEECCTTUURRE�AE�AND�NND�NEETTWWOORRK�K�MMAANNAAGGEEMMEENNTT�A &AULT�LEVEL�AND�)S�LIMITERS 4 $ISTRIBUTION�#OMMITTEE /NGOING�WORK�OF�43'�73���0ROJECT���B 6OLTAGE�CONTROL 4 $ISTRIBUTION�#OMMITTEE 43'�73���0ROJECT ��STARTED�WORK�AUTUMN�������C !CTIVE�NETWORK�MANAGEMENT��INCLUDING�TECHNICAL�ASPECTS�OF�UTILITYSCALE�STORAGE���3EE�ALSO�SERIAL��A	 4 $ISTRIBUTION�#OMMITTEE 43'�73���0ROJECT���WORK�PROPOSAL�IN�PREPARATION�
�D .ETWORK�DESIGN�WORK��UTILISING�THE�5+'$3�SYSTEM�MODEL�TO�GENERATE�SYSTEM�EXAMPLES�AND�TO�DOCUMENT�CURRENT�$./�DESIGN�PRACTICE��

4 $ISTRIBUTION�#OMMITTEE%NERGY�.ETWORKS�!SSOCIATION�,INKAGES�TO�4ECHNICAL�!RCHITECTURE�WORK
43'�73���0ROJECT���INITIATED��/CT���	

�E .EW�TECHNOLOGY 4 $ISTRIBUTION�#OMMITTEE 43'�73���0ROJECT����WILL�REPORT�BY�END�������)TS�
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RECOMMENDATIONS�WILL�REQUIRE�CONSIDERATION��F .ETWORK�LOSSES 4 $ISTRIBUTION�#OMMITTEE 43'�73���0ROJECT����INITIATED��/CT���	�G 3ECURITY 4 $ISTRIBUTION�#OMMITTEE 43'�73���0ROJECT���DEFERRED��AS�AT���.OV���	�H 0OWER�QUALITY 4 $ISTRIBUTION�#OMMITTEE 5NLIKELY�TO�BE�AN�ISSUE�BEFORE�����
43'�73���0ROJECT���DEFERRED��AS�AT���.OV���	

�I 3AFETY 4 $ISTRIBUTION�#OMMITTEE%NERGY�.ETWORKS�!SSOCIATION$4)��ENGINEERING�)NSPECTORATE	(3%
43'�73���0ROJECT���DEFERRED��AS�AT���.OV���	

�J )NPUT�TO�/FGEMmS�PRICE�CONTROL�MONITORING�AND�REVIEW�PROCESS��TO�INFORM�DEVELOPMENT�OF�NETWORK�CHARGE�STRUCTURES�
4�# $ISTRIBUTION�#OMMITTEE�AND�4RANSMISSION�#OMMITTEE�VIA�%LECTRICITY�.ETWORKS�#OORDINATING�'ROUP/FGEM��.ETWORKS	

/NGOING
�K $YNAMIC�STABILITY�OF�POWER�SYSTEMS�TO�WHICH�WIND�GENERATION�IS�CONNECTED��#ONSIDER�OVERALL�CONTROL�STRATEGIES�FOR�POWER�STATIONS��TO�ENSURE�DYNAMIC�COMPATIBILITY��STABILITY�AND�SYSTEM�INTEGRITY�

4 %LECTRICITY�.ETWORKS�#OORDINATING 'ROUP�TO�CONSIDER�ALLOCATION�OF�WORK�BETWEEN�4RANSMISSION�AND�$ISTRIBUTION�#OMMITTEES�
n!�BRIEF�REVIEW�OF�POWER�SYSTEM�DYNAMIC�STABILITY�CHARACTERISTICSo��#ENTRE�FOR�$ISTRIBUTED�'ENERATION�AND�3USTAINABLE�%LECTRICAL�%NERGY��/CTOBER�������L &AULT�RIDETHROUGH�CHARACTERISTICS�OF�WIND�GENERATION��INCLUDING�CONSIDERATION�OF�THE�COMMERCIAL�IMPLICATIONS��E�G��COST�REFLECTIVE�PRICING�OF�FREQUENCY�RESPONSE	�AND�FURTHER�WORK�ON�THE�INERTIAL�EFFECT�OF�$&)'�WIND�TURBINES�

4�#�- %LECTRICITY�.ETWORKS�#OORDINATING 'ROUP�TO�CONSIDER�ALLOCATION�OF�WORK�BETWEEN�4RANSMISSION�AND�$ISTRIBUTION�#OMMITTEES�
n6ALUE�OF�FAULT�RIDETHROUGH�CAPABILITY�OF�WIND�GENERATION�IN�THE�5+o��#ENTRE�FOR�$ISTRIBUTED�'ENERATION�AND�3USTAINABLE�%LECTRICAL�%NERGY��/CTOBER������



��

�M #ONSIDER OPTIONS�FOR�DEMAND�SIDE�MANAGEMENT�AS�A�COMPONENT�OF�ACTIVE�NETWORK�MANAGEMENT
4�#�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP�$ISTRIBUTION�#OMMITTEE�

�N #ONSIDER�OPTIONS�FOR�UTILITYSCALE�ENERGY�STORAGE�AS�A�COMPONENT�OF�ACTIVE�NETWORK�MANAGEMENT
4�#�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP�$ISTRIBUTION�#OMMITTEE��O 4ECHNICAL�!RCHITECTURE��$EFINE�THE�REGULATORY�AND�BUSINESS�CONTEXT�FOR�THE�4ECHNICAL�!RCHITECTURE�INITIATIVE� #�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP4ECHNICAL�!RCHITECTURE�INITIATIVE

)NITIAL�DISCUSSIONS�IN�PROGRESS
�P 4ECHNICAL�!RCHITECTURE��)DENTIFY�STAKEHOLDERS�AND�ENABLERS�BARRIERS�TO�ADOPTION�OF�FUTURE�SCENARIOS� 4�#�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP4ECHNICAL�!RCHITECTURE�INITIATIVE

)NITIAL�DISCUSSIONS�IN�PROGRESS
�Q 4ECHNICAL�!RCHITECTURE��2EVIEW�CURRENT�STANDARDS�AND�ASSESS�THEIR�INFLUENCE�ON�THE�DEVELOPMENT�OF�FUTURE�SCENARIOS�

4 %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP4ECHNICAL�!RCHITECTURE�INITIATIVE
!�lREQUIREMENTS�SPECIFICATIONm�HAS�BEEN�DEVELOPED��IN�CONJUNCTION�WITH�0"�0OWER�)NITIAL�CONSIDERATION�IN�PROGRESS��R 4ECHNICAL�!RCHITECTURE��2EVIEW�THE�ROLE�THAT�PROCUREMENT�MODELS�COULD�PLAY�IN�FUTURE�SCENARIOS��AND�ASSESS�HOW�COMMERCIAL�DRIVERS�WILL�AFFECT�THE�DEPLOYMENT�OF�NEW�TECHNOLOGY�AND�INNOVATIVE�SOLUTIONS�

4�# %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP4ECHNICAL�!RCHITECTURE�INITIATIVE
7ORK�NOT�YET�STARTED

�S 4ECHNICAL�!RCHITECTURE��$EVELOP�TOOLS�TO�EVALUATE�TECHNICAL�SCENARIOS��METHODOLOGIES�FOR�LOWRISK�IMPLEMENTATION��AND�PERFORMANCE�
4�#�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP4ECHNICAL�!RCHITECTURE�INITIATIVE

7ORK�NOT�YET�STARTED
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INDICATORS�FOR�THE�VARIOUS�SCENARIOS�

�T 4ECHNICAL�!RCHITECTURE��)NVESTIGATE�THE�EFFECT�OF�NEW�TECHNOLOGY�ON�THE�ASSET�MANAGEMENT�CYCLE�OF�PLANNING��OPERATION�AND�MAINTENANCE��)DENTIFY�ASSOCIATED�SKILLS�REQUIREMENTS��)NPUT�TO�CONTENT�OF�SKILLS�TRAINING�

4�# %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP4ECHNICAL�!RCHITECTURE�INITIATIVE
7ORK�NOT�YET�STARTED

�U 4ECHNICAL�!RCHITECTURE��)DENTIFY�THE�FUTURE�SCENARIOS�MOST�RELEVANT�TO�EVOLVING�NETWORK�REQUIREMENTS� 4�#�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP4ECHNICAL�!RCHITECTURE�INITIATIVE
!�SMALL�GROUP��WITHIN�THE�4ECHNICAL�!RCHITECTURE�INITIATIVE�IS�DEVELOPING�A�lREQUIREMENTS�SPECIFICATIONm�

�V 4ECHNICAL�!RCHITECTURE��%VALUATE�CURRENT�NETWORK�STATUS�AS�A�BASIS�FOR�FUTURE�DEVELOPMENT��INCLUDING�LIGHT�CURRENT�FACILITIES�FOR�INTEROPERABILITY�OF�LEGACY�AND�NEW�INFRASTRUCTURES�
%LECTRICITY�.ETWORKS�#OORDINATING�'ROUP4ECHNICAL�!RCHITECTURE�INITIATIVE

$RAFT�INITIAL�PAPER�COMPLETED�

--IICCRROGOGEENNEERRAATTIION�ON�IISSSSUUEESS�A 3UPPLY�IMPLICATIONS�OF�MICROGENERATION�INCLUDING�METERING�AND�$./�OBLIGATIONS	
4�#�- /FGEM -ID����� /FGEM�CONSULTATION�PAPER�IN�DRAFT��AS�AT���$EC���	

�B )NPUT�TO��AND�WORK�CONSEQUENT�UPON��$4)mS�MICROGENERATION�STRATEGY� 4�#�-� $4)��%NERGY�3TRATEGY�5NIT	/FGEM
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�C #ONSIDER�TRADING�OPPORTUNITIES�FOR�MICROGENERATION�OUTPUT - $ISTRIBUTION�COMMITTEE/FGEM /NGOING
�D 2ENEWABLE�MICROGENERATION�ACCESS�TO�2/#S #�- $ISTRIBUTION�#OMMITTEE #URRENT�WORK�BY�43'��73���0ROJECT����E #ONSIDER�REVISED�IMPORT�PROFILES�FOR�PREMISES�WITH�MICROGENERATION - $ISTRIBUTION�#OMMITTEE/FGEM��#ODE�-ODIFICATIONS	%LEXON

%LEXON�HAS�ALREADY�PRODUCED�EXPORT�PROFILES�FOR�MICROGENERATION�
�F -EASUREMENT�OF�REVERSE�ENERGY�ON�ONE�PHASE�OF�A�THREEPHASE�METER� 4 /FGEM��-ETERING	$ISTRIBUTION�#OMMITTEE�G #ONSIDER�$#�TOLERANCE�LEVELS�AND�POSSIBLE�NUISANCE�TRIPPING 4 $ISTRIBUTION�#OMMITTEE #URRENT�WORK�BY�43'��73���0ROJECT����##OOMMMMUNUNIITTY�EY�ENNEERRGGY�Y�SCSCHHEEMMEESS�A )NTERFACE OF�lPRIVATE�WIRESm�WITH�UTILISATION�OF�$./�NETWORKS��#ONSIDER�STRUCTURE�OF�CHARGES��TREATMENT�OF�STANDBY�CAPACITY�AND�RELATED�ISSUES�

4�# $ISTRIBUTION�#OMMITTEE/FGEM 3OME�PRACTICAL�EXPERIENCE��E�G��7OKING�"OROUGH�#OUNCIL	

�B !CCESS�TO�2/#S��INCLUDING�CONSIDERATION�OF�GREATER�FLEXIBILITY�THAN�PRESENTLY�ALLOWED�BY�WAY�OF�lSALE�AND�BUYBACKm�AGREEMENTS�WITH�LICENSED�SUPPLIERS�
- $4)3COTTISH�%XECUTIVE/FGEM

/PTIONS�FOR�AMENDMENT�OF�/RDERS�UNDER�CONSIDERATION�BY�$4)�AND�3COTTISH�%XECUTIVE��AS�AT���.OV���	
�C 3WITCHING�SYSTEMS�FOR�MATCHING�SMALLSCALE�WIND�GENERATION�TO�DOMESTICSCALE�STORAGE�RADIATOR�LOAD��GIVEN�THE�REQUIREMENT�FOR�

4 $ISTRIBUTION�#OMMITTEE��MONITORING�ONLY	 .ONE .O�EVIDENCE�THAT�ANY�OF�THESE�HAS�A�$./�CONNECTION��4HERE�IS�A�CASE�FOR�KEEPING�INFORMED�ABOUT�
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FASTER�RESPONSE�TIMES�THAN�OFFERED�BY�RADIOTELESWITCHING� DEVELOPMENTS��IN�CASE�OF�POSSIBLE�IMPACT�ON�NETWORKS��D 4O�CONSIDER�POSSIBLE�MECHANISMS�FOR�LOCAL�TRADING�OF�OUTPUT�FROM�THE�SMALLEST�GENERATORS��IF�FEASIBLE��OUTSIDE .%4!�"%44!	��
#�- /FGEM 3#!�METER�SPLITTING�ARRANGEMENTS��%XEMPT�SUPPLY�OBLIGATIONS�IN�THE�%LECTRICITY�3UPPLY�,ICENCE�--IISCSCEELLLLAANNEEOUOUS�S�IISSSSUUEESS�A -ONITOR�AND�ASSESS�EMERGING�UTILITYSCALE�STORAGE�TECHNOLOGIES���3EE�SERIAL��C	
4�#�- %LECTRICITY�.ETWORKS�#OORDINATING�'ROUP $4)�HAS�FUNDED�SOME�WORK�ON�SMALLSCALE�STORAGE

�B !VAILABILITY�AND�PORTABILITY�OF�lEMBEDDED�BENEFITSm - /FGEM
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!!PPPPEENDNDIIX��X�� %%LLEECCTTRRIICCIITTY�Y�..EETTWWOORRKS�KS�##OOOORRDDIINNAATTIING�NG�''RROUPOUP����SSUGGUGGEESSTTEED�D�FFRRAAMMEEWWOORRKK
��� 4HE�FOLLOWING�OUTLINE�FRAMEWORK�IS�DISCUSSED�IN�0ART���OF�THIS�REPORT�

ELECTRICITY N ETW O RKS  CO -O RD IN ATIN G  G RO U P
(EN CG )

-RLQW�&KDLUPHQ�'7,�2IJHP�
(1&*�0HPEHUVKLS
��[�7UDQVPLVVLRQ��[�'12��[�5HQHZDEOH�JHQHUDWRU��[�6FRWWLVK�([HFXWLYH��[�,QGHSHQGHQW�PHPEHU

'LVWULEXWLRQFRPPLWWHH7UDQVPLVVLRQ&RPPLWWHH

6HFUHWDULDW

6FRWWLVK�WUDQVPLVVLRQV\VWHP�UHLQIRUFHPHQW

2QVKRUH�DQGRIIVKRUH�QHWZRUNV

&RQQHFWLRQ�IRUHFDVWV
7HFKQLFDODUFKLWHFWXUH�ZLWK�,((�

6WDWHPHQW�RI�QHHG

Co-opted for
specific discussions
Suppliers
M icrogeneration
O thers

0LFURJHQHUDWLRQLVVXHV
/RQJ�WHUP�QHWZRUNRSWLRQV

)DXOW�OHYHO 9ROWDJH�FRQWURO
$FWLYH�0DQDJHPHQW6HFXULW\��3����

,VODQGLQJ $QFLOODU\�VHUYLFHV
1HWZRUN�GHVLJQ3RZHU�TXDOLW\
1HWZRUN�ORVVHV1HZ�WHFKQRORJ\

6DIHW\

��� 4HE�CHART�IS�INTENDED�TO�SUMMARISE�POSSIBLE�WORK�RESPONSIBILITIES�FOR�THE�%.#'�AND�ITS�TWO�PROPOSED�COMMITTEES��/RGANISATION�OF�WORKSTREAMS�AND��INDEED��THE�NAMES�OF�THE�COMMITTEES�THEMSELVES�ARE�MATTERS�FOR�FURTHER�DISCUSSION�
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!!PPPPEENDNDIIX��X�� ����''LLOOSSSSAARRYY
!CTIVE�.ETWORK�-ANAGEMENT q THE�PROVISION�OF�NETWORK�CONTROL�FACILITIES�TO�ENABLE�REALTIME�MANAGEMENT�OF�VOLTAGE�LEVELS�AND�REAL�AND�REACTIVE�POWER�FLOWS�
!NCILLARY�3ERVICES q VOLTAGE�SUPPORT��FREQUENCY�RESPONSE��RESERVE�AND�BLACK�START�
"ALANCING�AND�3ETTLEMENT�#ODE��"3#	 q 4HE�CODE�FORMING�PART�OF�THE�ELECTRICITY�TRADING�ARRANGEMENTS�AND��GOVERNING�THE�PROCESS�OF�MAINTAINING�THE�BALANCE�OF�SUPPLY�AND�DEMAND�AND�THE�MECHANISM�FOR�CHARGING�PARTIES�FOR�THE�CORRECTION�OF�IMBALANCES�CAUSED�BY�THEM�
#%%2 q #OUNCIL�OF�%UROPEAN�%NERGY�2EGULATORS�
#%.%,%# q %UROPEAN�#OMMITTEE�FOR�%LECTROTECHNICAL�3TANDARDISATION�
#)'2% q )NTERNATIONAL�#OUNCIL�ON�,ARGE�%LECTRIC�3YSTEMS�
$./ q $ISTRIBUTION�.ETWORK�/PERATOR�q AS�DEFINED�IN�THE�$./mS�LICENCE�
$OMESTIC�#OMBINED�(EAT�AND�0OWER��$#(0	 q COMBINED�HEAT�AND�POWER�APPLIED�AT�DOMESTIC�SCALE��TO�PROVIDE�HOT�WATER�AND�ELECTRICITY�TO�AN�INDIVIDUAL��OR�TO�MULTIPLE��DWELLINGS�
$OUBLEFED�INDUCTION�GENERATOR q !�WOUND�ROTOR�INDUCTION�MACHINE�WITH�TWO�VOLTAGE�SOURCE�CONVERTERS�CONNECTED�BACKBACK�IN�THE�ROTOR�CIRCUIT��4HE���QUADRANT�CONVERTERS�ALLOW�SUB�AND�SUPERSYNCHRONOUS�OPERATION�OF�THE�INDUCTION�MACHINE�AT�A�POWER�FACTOR�THAT�CAN�BE�SELECTED���
%NERGY�STORAGE q !�GENERIC�TERM�FOR�A�RANGE�OF�TECHNOLOGIES�DESIGNED�TO�PROVIDE�STORAGE�FACILITIES�IN�AN�ELECTRICITY�GRID�SYSTEM���4HEY�COULD�AVOID�THE�NEED�TO�DESIGN�POWER�SYSTEMS�WITH�SUFFICIENT�CAPACITY�TO�SATISFY�MAXIMUM�DEMAND��4HESE�TECHNOLOGIES�INCLUDE�PUMPED�STORAGE��THAT�CONVERTS�ELECTRICAL�ENERGY�INTO�POTENTIAL�ENERGY�BY�PUMPING�WATER�FROM�A�LOWER�TO�AN�UPPER�RESERVOIR	��ELECTROCHEMICAL�STORAGE��IN�CHARGED�ELECTROLYTES	��COMPRESSED�AIR��SUPERCONDUCTORS�AND�FLYWHEELS�
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%MBEDDED�BENEFITS q "ENEFITS�ACCRUING�TO�DISTRIBUTED�GENERATORS�AS�A�RESULT�OF�THEIR�NOT�USING�THE�TRANSMISSION�NETWORK��0RINCIPALLY�THE�AVOIDANCE�OF�TRANSMISSION�USE�OF�SYSTEM��4.5O3	�CHARGES�
&AULT�LEVEL q A�MEASURE�OF�THE�POTENTIAL�ENERGY�INFEEDS�AT�A�SPECIFIED�POINT�ON�A�POWER�SYSTEM�
)SLANDING  !�SITUATION�IN�WHICH�A�PORTION�OF�THE NETWORK�THAT�BECOMES�DISCONNECTED�FROM�THE�MAIN�GRID�SYSTEM�BUT�CONTINUES�TO�BE�SUPPLIED�BY�GENERATION�CONNECTED�TO�IT��&AULTS�ON�POWER�NETWORKS�ARE�NORMALLY�CLEARED�BY�CIRCUIT�BREAKERS�LOCATED�CLOSE�TO�THE�FAULT��4HE�lISLANDm�CAN�BE�CREATED�WHEN�SUCH�CIRCUIT�BREAKERS�OPEN��l)SLANDINGm�IS�CONVENTIONALLY�REGARDED�AS�PROBLEMATIC��BUT�NETWORKS�CAN�BE�RECONFIGURED�TO�USE�ISLANDING�AS�A�MEANS�OF�MAINTAINING�SUPPLIES�
)S�,IMITER q A�FAULT�CURRENT�LIMITING�DEVICE�CAPABLE�OF�TEMPORARILY�INCREASING�NETWORK�IMPEDANCE��AS�REQUIRED��)S�LIMITERS�OPERATE�WITHIN���MS��IN�RESPONSE�TO�THE�RAPID�RISE�IN�NETWORK�CURRENT�ASSOCIATED�WITH�A�FAULT��3UCH�DEVICES�CAN�AVOID�THE�PROBLEMS�OF�SECURITY�RISK��LOSSES�AND�VOLTAGE�CONTROL�ASSOCIATED�WITH�PERMANENTLY�INCREASED�NETWORK�IMPEDANCE�
,6 q ,OW�VOLTAGE�����6�THREEPHASE�OR����6�SINGLE�PHASE	
-ICROGENERATION q SMALLSCALE�GENERATION��UP�TO����AMPS�PER�PHASE	�CONNECTED�TO�AN�ELECTRICITY�DISTRIBUTION�NETWORK��%NGINEERING�2ECOMMENDATION�'�����REFERS	�
.ETWORK�SPLITTING q REDUCING�FAULT LEVELS�BY�REDUCING�THE�NUMBER�OF�PARALLEL�PATHS�IN�NETWORKS�COMPRISING�RADIAL�TRANSFORMER�FEEDING�ARRANGEMENTS� BY�THE�OPENING�OF�CIRCUIT�BREAKERS��RATHER�THAN�BY�PHYSICAL�NETWORK�CHANGE�
0OWER�QUALITY q A�COVERALL�TERM�REFERRING�TO�VOLTAGE�STABILITY��HARMONIC�DISTORTION�AND�CONTINUITY�OF�SUPPLY�
2EGISTERED�0OWER�:ONE �20:	 q 4HE�20:�CONCEPT�IS�CURRENTLY�UNDER�DEVELOPMENT�IN�/FGEMmS�CONSULTATIONS�ASSOCIATED�WITH�THE�DISTRIBUTION�PRICE�CONTROL�REVIEW��!N�20:�WOULD�BE�A�DEFINED�PIECE�OF�DISTRIBUTION�NETWORK IN�WHICH�A�$./�WOULD�BE�ABLE�TO�MANAGE�AND�DEVELOP�INNOVATIVE�SOLUTIONS�TO�THE�
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CONNECTION�OF�ADDITIONAL�DISTRIBUTED�GENERATION�q EARNING�A�HIGHER�RETURN�ON�WELLMANAGED�PROJECTS��IN�RECOGNITION�OF�THE�ADDITIONAL�RISK�THAT�THEY�ENTAIL�
3TATIC�6!R�#OMPENSATOR �36#	 q !N�36#�PROVIDES�CONTINUOUS�CONTROL�OF�THE�REACTIVE�POWER�BALANCE�IN�AN�ELECTRIC�LINE��AS�IT�CHANGES�IN�RESPONSE�TO�VARYING�LOADING�CONDITIONS��POWER�FACTOR�CORRECTION	� !N�36#�CONSISTS�OF�A�BANK�OF�BINARY�CONFIGURED�CAPACITORS�WHICH�ARE�SWITCHED IN�AND�OUT��AS�NECESSARY��TO�GIVE�A�RANGE�OF�VALUES��!MONGST�OTHER�REASONS��36#S�MAY�BE�INSTALLED�TO�STABILISE�VOLTAGE��REDUCE�LOSSES��AND�TO�INCREASE�AVAILABLE�CAPACITY�
3EQUENTIAL�SWITCHING q A�METHOD�BY�WHICH�THE�MULTIPLE�SOURCES�CONTRIBUTING�TO�A�FAULT�ARE�SEPARATED�PRIOR�TO�THE�CLEARANCE�OF�THE�FAULTED�SECTION�OF�NETWORK��3EQUENTIAL�SWITCHING�ARRANGEMENTS�CAN�PERMIT�GENERATION�CONNECTION�WITHOUT�THE�NEED�TO�UPRATE�CIRCUIT�BREAKERS�
4.5O3 q 4RANSMISSION�5SE�OF�3YSTEM�#HARGES��4HE�CHARGES�LEVIED�FOR�TRANSPORTING�ELECTRICITY�ACROSS�THE�TRANSMISSION�SYSTEM�
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