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1 Introduction 
 
The Fundamental Review of the Great Britain Security and Quality of Supply Standards 
(SQSS) was initiated in September 2008. The aim of the review is to fundamentally reassess 
the criteria and methodologies of the SQSS. 
 
As part of the Fundamental Review, a benchmarking exercise has been undertaken to review 
the methodologies of the SQSS against comparable international standards.  
 
Specifically the aim of the international benchmarking exercise was to address the two 
following questions: 
 
Are the GB SQSS criteria and methodologies consistent with those in use internationally? 
 
What kind of new developments are taking place internationally to accommodate the move to 
sustainable energy sources? 
 
This report highlights the differences between international practice and current SQSS used 
for planning and operating the GB transmission system.  
 
 
The working group would like to extend their gratitude to all of the respondents to the 
questionnaire. 

2 Methodology 
 
 
The bechmarking exercise was based on a questionnaire issued to 14 transmission utilities 
around the world which addressed the fundamental principles of the planning and operational 
standards employed.  The questionnaires were analysed and the results presented at a 
workshop in London on 10th March 2009. This report reflects the analysis of the 
questionnaires and the discussions that took place at the workshop. 
 

2.1 Questionnaire  

2.1.1 Contents 
 
The questionnaire consisted of nine principal sections. 
 
The first three sections were designed to set the context of the questionnaire responses and 
to understand overall market and strategic environment of the respondents. 
 
System – This section of the questionnaire establishes an overview of the size of the 
respondents system and the level of renewables that are expected to connect in the future. 
Market – This section provides an overview of the energy market and also the process for 
gaining access to the transmission system. 
Strategic – This section address the existing regulatory regime and potential developments to 
allow for transmission enhancements to precede the connection of new generation projects. 
 
The following six sections dealt with specific chapters of the GBSQSS. The aim here was to 
provide a direct comparison between the GBSQSS criteria and methodologies and those of 
the responding organisations. 
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Transmission Entry (generation connections) 
MITS – This section considers the methodologies used in assessing the required capacity of 
the MITS and the process for bringing forward system reinforcements  
Transmission Exit (Load connections) 
Voltage limits 
Operations 
Offshore – Have specific criteria been developed for the design of offshore transmission 
systems 
 
A copy of the questionnaire is attached in Appendix 1. 
 

2.1.2 Comparison Countries 
 
The working group selected a group of countries based on one or more of the following 
criteria: 
 
    they operated island systems 
    they were experiencing significant levels of renewables connection 
    they were implementing new transmission planning methodologies 
 
 

2.2 Benchmarking Workshop 
 
Once the completed questionnaires were received then the results were analysed.  A 
workshop was held on 9th March 2009 with a number of the respondents in order to clarify 
and validate the interpretation of the questionnaire responses.  
 

3 Results from the Benchmarking 
 
This section provides a summary of the results from the benchmarking exercise. 

3.1 Response 
 
In total there were eight responses to the questionnaire. These included 
 
RTE France 
REE Spain 
Eirgrid Ireland 
National Grid USA 
Transpower New Zealand 
Transelec Chile 
Elia Belgium 
Tohoku EpCo Japan 
 

3.2 Systems 

3.2.1 Demand 
 
The predictions for demand changes into the future are very variable. In part this is due to the 
nature and maturity of the existing demand and the predicted increase in demand due to the 
increased transport electrification etc 
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The following table shows the expected demand in GW of each of the respondents. 
 
 2008 2020 
GB 61.4 60.8 
RTE 86 91 
REE 42.9 70.6 
Eirgrid 5.3 6.7 
National Grid USA 33.8 37.9 
Transpower 6.5 8.6 
Transelec 6.2 11.5 
Elia 14 15 
Tohku 15 15.4 
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3.2.2 Generation Mix 

 
Most respondents predict an increase in the level of renewables connected to their system, 
wind in particular. 
 
The following table shows the level of Installed and Predicted Wind Power (Onshore and 
Offshore) as a percentage system peak demand. 
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Wind as a % of Peak demand
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All of the respondents to the questionnaire are experiencing large volumes of windpower 
wishing to connect. Most of the respondents are in a similar position to the UK, ie low levels 
connected to date but levels equivalent to circa 20% of peak to be connected by 2020.  
 
By volume Spain has the highest installed capacity today (16GW on a system with peak 
demand of 45GW) and is also predicting the highest volume of installed capacity (40 GW) by 
2020.  
 
Although most of the respondents are predicting the installation of some offshore wind farms 
the GB system is predicting by far the largest amount (20GW). Most of the respondents 
expect predominantly onshore windfarms. 

3.3 Markets 

3.3.1 Energy Markets 
 
Of the respondents there were two main types of market described for the real time trading of 
energy. These were the bilateral market based around balanced generation/supply declared 
positions and a centrally dispatched pool type market (Ireland, Chile and New Zealand).  
 
Most of the markets have in place or are putting into place special arrangements for the 
treatment of renewable energy. These may be in the form of special “feed in tariffs” or a 
requirement on supply companies to provide certificates to demonstrate their utilisation of 
renewable energy. The latter is broadly equivalent to the Renewables Obligations in the UK. 
 
Some of the markets provide capacity payments to generators (Ireland and Chile). In Spain 
capacity payments are limited to “qualified” generators that are required to provide a 
minimumvolume of MWhrs over the course of a year. 
  

3.3.2 System Access and Charging  
 
In most countries, a shallow connection charge regime is operated: cconnectees pay local 
connection charges to reflect the cost of providing connection equipment specifically related 
to that conectee; and the cost of deep system reinforcements are recovered through a 
transmission network use of system charge.  
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In addition to covering capital costs these charges include a rate of return element and a 
maintenance charge paid to the transmission company. 
 
There is not always a charge for making an assessment of a new grid connection, however in 
most cases it is required to make a financial commitment, eg France 10% of reinforcement 
costs in order to reserve any capacity identified.  
 
In Spain the transmission company can guide generators to connect in a particular location. 
However the connectee may insist on connection at a particular location. In any case the 
generator is exposed to the cost of not being able to generate due to system constraints ie 
the generator does not receive constraint payments. More recently the transmission company 
is able to set a maximum connection capacity for particular zones in order to optimise the use 
of the existing network and reduce the need for system reinforcement 
 
In general there is no difference in the processing of generation applications from renewable 
energy and conventional generators. However, in Ireland a Gate Processing Approach is 
utilised. Under this process all new  generation connections are processed in batches and the 
new connections are for a period of 20 years  

3.3.3 Regulation 
 
In general transmission companies submit plans to their regulators for the development of the 
transmission system over a period of time. These plans are then used to set transmission 
revenue and hence user charges over the next regulatory period.  The duration of the 
regulatory periods are different across the respondents e.g. In France the regulatory period is 
three years, in Belgium 4 years, in Ireland and the United Kingdom it is 5 years.  
 
In Chile a 4 year plan is agreed by the regulator and reviewed on an annual basis. 
Reinforcements are assessed using a Value of Investment test which takes into account cost 
of construction, cost of maintenance and cost of operation. In Chile it is also possible for 
different transmission owners to own different parts of the integrated transmission system. 
 

3.3.4 Strategic Investments 
 
Most of the respondents indicate that transmission investments are associated with the 
development of generation projects 
 
In France and New Zealand (also GB) system regulatory regimes are being developed to 
facilitate the development of transmission systems in advance of the connection of new 
generation.  
 
In the US FERC provides a mechanism for investing in non routine investments where the 
transmission owner demonstrates: (i) the facilities ensure reliability or reduce the cost of 
delivered power by reducing congestion; (ii) the total package of incentives is tailored to 
address the demonstrable risks or challenges faced by the applicant in undertaking the 
project; and (iii) the resulting rates are just and reasonable. 

3.4 Entry (Generation connections) 
 

3.4.1 Large infeed loss limits 
  
Most the respondents cite generation infeed loss limits. The European UCTE network 
(350GW MD) has a largest infeed loss limit of 3000MW. Chile and Japan have no prescriptive 
limits but do have mitigating cost messages for generation loss of infeed events. On the GB 
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system the largest infeed loss is set at 1320MW. This is currently being reviewed in light of 
the future requirement to connect larger nuclear generating units.   
 
EirGrid have a limit, such that the generator must not have a fault level contribution of more 
than 5% of the total for the connection point. 
  

3.4.2 Maximum length of a generator circuit 
  
Unlike GB, no respondents declared a limit on the length of generator circuits, although 
stability and voltage limits may limit the length of a connection.  
  

3.4.3 Background assumptions for assessing generation connections 
  
Most respondents assess entry capacity based on generation and demand profiles that may 
reasonably be foreseen at strategic points of the annual demand profile. 
  
In UCTE countries entry capacity is also assessed using “reference transit flows” through 
member states networks, used in conjunction with a probabilistic approach to analyse a large 
number of “year round” scenarios to assimilate the network constraint volumes and provide 
message to invest. 
  

3.4.4 Basic planning criteria for entry assets 
  
All respondents assume peak demand for assessing entry capacity requirements. However 
the security criteria differs by country: Belgium, NZ, Chile and EirGrid apply (N-1), (Note 
Belgium (N-1-G)). Spain applies (N-2) in operational time-scales. France and Japan apply (N-
D) and USA applies (N-1-1) Assuming 30 minutes between contingencies.  
  

3.4.5 Customer choice in connection security 
  
All respondents offer elements of customer choice for connection security but the incentives 
to change are driven by differing shallow/deep and firm/non firm access arrangements 
  

3.4.6 Economic justification of investment for entry assets 
  
All respondents may justify investment in entry assets based on an economic test apart from 
Belgium. who only use their deterministic standard. 
  

3.4.7 Special treatment for the processing of renewable connection 
applications and market access 

  
Six of the eight respondents indicated that there was no special treatment for the processing 
of renewable connection applications.  
 
However, EirGrid may be directed by their regulator to process renewable generation 
connections ahead of conventional generation connections. Eirgrid also operate a “gate” 
process for batch processing renewable generation applications. 
 
Belgium does provide special treatment for renewable connection applications, but this 
process is not clearly defined.  
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3.5 MITS 
 
Most of the respondents stated that investments on the main transmission system are based 
on deterministic criteria. In most cases there is also a cost benefit assessment to justify the 
reinforcement. 
 
In New Zealand parts of the transmission system are categorized as either core or non core 
and different criteria applied to each. Across the full system, reinforcements must be justified 
on the basis of a cost benefit assessment but on the core system there is also an n-1 "safety 
net” criteria. 
 
In France MITS investments are justified based on a cost benefit/probabilistic analysis in 
which multiple scenarios are screened in order to detect system constraints. 
 

3.5.1 Planning backgrounds 
 
Planning backgrounds used to assess the performance of the system are typically undertaken 
for a range of system load levels. These will typically include an assessment at peak demand 
levels and a range of off peak demand levels.  
 
Renewable generation is modelled at a range of outputs. For wind a range of output levels 
considered. On the Spanish system wind is assessed at both a 10% and a 60% output level.  
 
On the National Grid USA system wind and Hydro are considered at a range of different 
output levels based on the system load level, season and type of facility (eg onshore/offshore 
for wind; pumped hydro, ponding or river run for hydro).  
 
In New Zealand long term studies are undertaken against a set of generation “scenarios” 
provided by the regulator. Conventional generation is typically modelled at its nominal output 
and units selected to be on or off based on a ranking order. Consideration of forced outage 
rates on conventional generation is also considered. 
 
RTE utilise a system of probabilistic scenario generation based on historic utilisation. 
 

3.5.2 Planning criteria 
 
All of the respondents stated that they consider N-1 criteria. The contingencies are used to 
assess post fault conditions on the systems. Typically there are prescribed limits for voltage, 
frequency, thermal overloads and system stability that must be met. 
 
In France where much of the transmission construction is single circuit, assessment is against 
n-1 contingency, although N-D contingencies are also considered on double circuit lines. 
 
On the National Grid USA system and in Ireland N-1 contingencies are considered with the 
maintenance outage of another system element. i.e. N-1-1. 
 
On the GB, Belgian and Spanish networks N-2 criteria are considered. This is the sequential 
outage of two network elements at peak demand. 
 
The New Zealand transmission system is subdivided into “core system” and “economic limb”. 
On the core system there is an N-1 safety net. Reinforcement of the system to cope with 
contingencies more onerous than this and for any contingencies on “economic limbs” are 
considered on a cost benefit basis. 
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On the Chilean network N-1 will be used to justify system reinforcement if there are significant 
congestion costs. 
 

3.5.3 Role of cost benefit analysis 
 
The respondents reported a range of uses for cost benefit analysis. 
 
In Belgium cost benefit analysis is utilised in the selection of specific reinforcements identified 
via the deterministic process. 
 
On the National Grid USA system cost benefit analysis is utilised in selecting between 
deterministically identified reinforcements and also in considering High Impact Low Probability 
events on the transmission system. 
 
In France a combined probabilistic cost benefit tool is utilised in assessing reinforcements to 
the transmission system. The tool assigns probabilities to the range of flow levels expected 
across a boundary. In this way the planner develops confidence for the right level of 
transmission capacity justified. 
 
In Spain, New Zealand and Chile all reinforcements are determined on a cost benefit basis. 
These cost benefit studies include an assessment of outage rates, congestion costs and the 
cost of unsupplied energy. 
 

3.6 Exit (Demand) 
 

3.6.1 Background Assumptions 
  
All respondents assume maximum demand for assessing exit capacity. In Spain it is reported 
that summer rating of plant often provides investment signals and in the USA light load 
provides significant voltage control issues.  
 
Most respondents take a prudent view on the security afforded from embedded generation to 
secure demand, i.e. no wind generation and dry season hydro conditions etc, to ensure that 
there is adequate transmission system capacity to supply demand. 
  

3.6.2 Basic Planning Criteria 
  
A number of respondents apply a cost benefit to justify investment in exit assets using a wide 
range of Value of Lost Loads (VOLL) £/MWh i.e. New Zealand (£8k), Chile (£1.4k), France 
(23k), Australia (£23k) (reported by NZ) and UK (£30k). 
  
Most respondents secure demand to N-1, however Chile may have demand disconnection for 
N-1 (i.e. VOLL 1.4k/MWh to justify investment). 
  
In Spain the DNO system has to support 60% of the demand through interconnection for the 
loss of Transmission infeed. New demand/generation capacity must be greater than 50MW or 
125MW before connection to the 220 and 400kV transmission system respectively.  
  

3.6.3 Demand size and security 
  
No respondents provide security based on the ER P2/6 approach of banding demand groups 
favouring a cost benefit or straight forward N-1 for all demand group sizes.  
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In France there is an authorised loss of supply of up to 1500MW for an N-D event. This is 
similar to the operational criteria on the GB system. 
  

3.6.4 Sites of strategic importance 
  
In Belgium “double back-up” supplies are afforded to Nuclear sites and sites with a chemical 
hazard. In Japan the Nuclear Regulator Commission may determine the security of supply. 
No other respondents reported special treatment for sites of strategic importance or 
sensitivity. 
 

3.7 Voltage 
A chart showing the 400kV max and min voltage against the highest system voltage limits 
from the respondents is shown below. Typically the respondents indicated a range of between 
10~15% of nominal voltage for the upper and lower voltage limits. The voltage range on the 
GB system is 15%.  
 
Of significant note however is the minimum allowed voltage on the RTE 400kV system of          
-30%. 
 
 

% Voltage Limits for highest system voltage
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3.8 Operations 

3.8.1 Operational Criteria 
 
All of the respondents stated that they assessed the performance of their system against a 
minimum n-1 criteria. More onerous criteria are also assessed on most of the networks. The 
allowable consequences of the different criteria being assessed are typically graded 
according to the size of the demand within the affected area, or the amount of generation 
infeed affected by the contingency. 
 
On the Spanish network double circuit routes are considered where circuits share the same 
route for more than 30km. On the RTE network it is within the accepted criteria for up to 
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1500MW of demand to be disconnected in response to a double circuit fault. This is 
equivalent to the requirement within the GBSQSS. 
 
The impact of the 1500MW allowable disconnection means that on some systems the n-1 
criteria being considered are equivalent ie no demand is disconnected for an n-1 contingency 
but up to 1500MW may be disconnected for an n-d contingency. 

3.8.2 Normal and Adverse system conditions 
 
Most of the respondents distinguished between normal and emergency conditions. 
 
During emergency conditions the transmission operators may operate to wider limits (thermal, 
voltage) in place on the transmission system or they may operate to a more onerous 
contingency level. 
 
On the GB system during fair weather conditions it is acceptable to relax contingency criteria 
from n-d (double) to n-1, provided should the n-d contingency occur there would be no 
unacceptable voltage or system instability. This is to minimise the potential for cascading 
system events. 
 
In France the contingency criteria is increased from n-1 to n-d on double circuit routes during 
adverse weather.   

3.8.3 Special Protection Systems 
 
A range of Special Protection schemes are utilised by the respondents. 
 
These include automatic measures to vary the flow on circuits through the tapping of quad 
booster\phase shifting transformers. 
 
Respondent also report the use of generator intertripping schemes to reduce post fault flows 
across boundaries. 
 
Schemes are also used to sectionalise systems following specific outages. 
 
Schemes which implement demand tripping, irrespective of demand type, in response to 
under frequency and wide spread under voltage are typically installed on most systems. The 
role of these schemes is to minimise the extent of wide spread disturbance on systems 
operating beyond acceptable operating limits as a defence against full system collapse. 
 
In Chile direct tripping of industrial demand is being considered as a means of increasing 
transmission flows over certain boundaries. 

3.9 Offshore 
 
A set of criteria defining the planning and operation of the offshore transmission system have 
been developed and are now included in the Security and Quality of Supply Standard.  
 
Of the respondents only Belgium has criteria specifically for the connection of offshore 
generation:  
 
“The offshore connections to the onshore grid are the responsibility of the offshore park 
developer. The onshore grid must be able to transport 100% Pinstalled during N, but only 60-50-
40% (seasonal limits for Winter-Spring/Autumn-Summer) during N-1. There is priority access: 
the TSO first has to reduce traditional power plants (using standard incremental/decremental 
bids) to accommodate the renewable energy. If this is not sufficient, the wind farms have to 
reduce (without shutdown, and at > 10% Pinstalled per minute) to the seasonal limits, without 
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compensation. If a reduction below the seasonal limits is needed, the wind farms are 
compensated.” 
 

4 Conclusions 
 
The process and criteria defined within the SQSS are detailed and complex. They work as an 
integrated package. The level of security delivered by the SQSS is a function of the criteria 
specified within the SQSS and the way the criteria are assessed and utilised in practice.  As 
an example the GB system is built almost exclusively using double circuit overhead lines 
whereas there are examples internationally of systems built almost exclusively using single 
circuit towers, and consequently there is no mechanism to loose two circuits via a single 
event. As such not considering double circuit faults in operational time phases may or may 
not deliver a different level of reliability to end users.  
 
On many systems where double circuit towers are widely utilised then consideration of double 
circuit faults for contingency planning is normal. In France circuits which are more at risk to 
double circuit faults are assessed against N-D while the majority of the network is assessed 
against N-1 criteria. 
 
Similarly several of the respondents indicated that they utilised an N-1-1 approach to planning 
where there is a specified time interval between the first and the second outage. This is 
analogous to the N-2 criteria adopted in the SQSS planning criteria. 
 
The type of special protection schemes implemented on the National Grid System (ie 
generation intertripping, post fault tapping of transformers and quad boosters, low frequency 
demand shedding) are similar to those currently in use by the respondents to the 
questionnaire.  
 
With the exception of Spain, the respondents are at a similar level of wind penetration. In 
addition all expect that the level of wind will increase significantly over time. To cope with the 
volume of wind connections in Ireland the transmission organisations have adopted a gated 
approach to the issue of connections for renewable energy as a way to manage the 
complexity associated with assessing large numbers of independent new connection. 
 
A general theme of the response is that the connection of wind will lead to the requirement for 
more analysis to consider the impact of different levels of wind and at different levels of 
system load. In Belgium the firm capacity provided for renewable energy varies by season. 
This is in line with operational experience which demonstrates the seasonality of windfarm 
output levels.  
 
In Summary, the criteria utilised within the existing GBSQSS are broadly consistent with those 
in use internationally. However there are some alternative practices in use internationally 
which will be considered in developing proposals for the revised GBSQSS 
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Appendix 1 

Thank you for taking the time to complete this questionaire.
The following sections are to let us know who you are. 

Name of sender:

Your position/ function within the 
organization:
Email address:

Web address of your organization:

Respondent’s Information 

Name of Respondent:

Your position/ function within the 
organization:
Email address:

Please return this completed spreadsheet 
to:

colin.bayfield@scottishpower.com

This is the person who has filled in the questionnaire so that we can contact the 
individual in the event that clarification is needed.
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S y s te m  O v e rv ie w G B  S e c u r ity  S ta n d a rd  B e n c h m a rk  Q u e s t io n n a ire

T h is  s e c tio n  o f  th e  q u e s tio n a ire  is  a im in g  to  e s ta b lis h  a n  o v e rv ie w  o f  yo u r  u tility  a n d  th e  s ize  o f  yo u r  s ys te m .

B e n c h m a rk  P a r tn e r  A n s w e r G B  A n s w e r
1 .1
1 .2

1 .3

2 0 0 8 2 0 2 0  P re d ic tio n  / T a rg e t 2 0 0 8
(C e n tra l  

S c e n a r io )
1 .4 P e a k  D e m a n d  (G W ) 6 1 .4 6 0 .8

A n n u a l D e m a n d  (T W H ) 3 7 3 3 6 5
G o n e  g re e n  2 0 2 0

1 .5 G e n e ra tio n  (G W )
N u c le a r 1 1 7
C o a l 2 8 2 0
G a s 3 0 3 4
O il 4 1
H yd ro 2 2
O n s h o re  W in d 2 1 3
O ffs h o re  W in d 1 2 0
O th e r  R e n e w a b le s - -
(P le a s e  d e s c r ib e )
P u m p  S to ra g e 3 3
O th e r  -  P le a s e  lis t

1 .6 E x te rn a l In te rc o n n e c tio n s
F ra n c e 2 0 0 0 2 0 0 0
N o rth e rn  Ire la n d 5 0 0 5 0 0
N e th e r la n d s 1 3 2 0
-  a ll o f  th e  a b o v e  a re  
v ia  D C  lin k s

1 .8 N o n e 3 5 %
R e n e w a b le  T a rg e t U n its  (T W H ) N o n e 1 2 8
R e n e w a b le  T a rg e ts  %  o f  a n n u a l 

Q u e s tio n
C o u n try

N G  a re  th e  G B  S ys te m  O p e ra to r  a n d  th e  
E n g la n d  &  W a le s  T ra n s m is s io n  O w n e r  

S P T  &  S H E T L  a re  S c o tt is h  T ra n s m is s io n  
O w n e rs

U tility  S tru c tu re

G re a t B r ita in  (G B )
N a tio n a l G r id  (N G ) 
S c o ttis h P o w e r (S P T )
S c o ttis h  &  S o u th e rn  E n e rg y (S H E T L )

U tility  N a m e (s )
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M a rk e t  a n d  A c c e s s G B  S e c u r ity  S ta n d a r d  B e n c h m a r k  Q u e s t io n n a ir e

C o n n e c t in g  lo w  c a rb o n  g e n e ra t io n
Q u e s t io n B e n c h m a rk  P a r tn e r  A n s w e r G B  A n s w e r

2 .1 E n e r g y  M a r k e t

D e s c r ib e  h ig h  le v e l m a rk e t  
a r ra n g e m e n ts

1 )  W h o le s a le  m a rk e t  is  s e lf  d e s p a tc h , G e n e ra to rs  h a v in g   
a g re e m e n ts  w ith  s u p p lie rs .  F u ll c o s t  re c o v e ry  is  th ro u g h  g e n e ra to r  
B id  p r ic e s .  T h e re  is  n o  p a y m e n t fo r  c a p a c ity  o r  a v a ila b il ity .   
2 )  S O  o p e ra te s  a  b a la n c in g  m a rk e t  a n d  a n c illa ry  s e rv ic e s  fo r   
F re q u e n c y  R e s p o n s e , R e s e rv e  R e s p o n s e , R e a c tiv e  P o w e r  a n d   
S ys te m  S e c u r ity  w ith  a  1  h o u r  le a d  t im e . 
3 )  R e n w a b le s  m a rk e t  is  d e liv e re d  b y  o b lig a t io n s  o n  s u p p lie rs  to   
s o u rc e  %  o f  e n e rg y  f ro m  re n e w a b le  s o u rc e s .  R e n e w a b le  O b lig a t io n  
C e r t if ic a te s  (R O C 's )  p ro v id e  f ra m e w o rk  fo r  d e m o n s tra t in g  
c o m p lia n c e  D e fa u lt in g  s u p p lie rs  h a v e  to  p u rc h a s e  R O C 's  a t  th e  
"b u y  o u t"  r a te  o f   £ 3 4  /  R O C  (2 0 0 7 /0 8 )  

2 .2 S y s te m  A c c e s s  C h a r g in g  
A r ra n g e m e n ts  

D e s c r ib e  h ig h  le v e l a c c e s s  fo r  
e n d u r in g  a n d  n e w  c o n n e c t io n s

E n d u r in g  C o n n e c t io n s :-  
1 )  U s e rs  p a y  a  U s e  o f  S ys te m  C h a rg e  b a s e d  o n  th e ir  T ra n s m is s io n  
E n try  C a p a c ity  (T E C )  a n d  lo c a t io n  w ith in  th e  G B  tra n s m is io n   
2 )  U s e rs  p a y  a  c h a rg e  fo r  th e  s o le  u s e  E n try  (C o n n e c t io n )  a s s e ts  
i.e .  fo r  th e  p ro v is io n  a n d  m a in te n a n c e  o f  a s s e ts  
3 )  G e n e ra to r  h a s  a n  e n d u r in g  r ig h t  to  u s e  th e  t ra n s m is s io n  c a p a c ity  
u n t il th e y  c e a s e  p a y in g  U s e  O f  S ys te m  C h a rg e s

N e w  C o n n e c t io n s :-  
1 )  G B S O  a d m in is te rs  s ys te m  a c c e s s  a r ra n g e m e n ts  
2 )  N e w  c o n n e c t io n s  a re  d e liv e re d  b y  T O  c o n s tru c t io n  a g re e m e n ts  
3 )  A p p lic a t io n  F e e  s e c u re s  c o n n e c tio n  o f fe r  w ith in  3  m o n th s  
4 )  U s e rs  p a y  fo r  s h a llo w  c o n n e c t io n  a s s e ts  o n ly  
5 )  C o n n e c t io n  o f fe r  p ro v id e s  " f irm "  a c c e s s  to  m a rk e t  a n d   
c o m p e n s a t io n  is  p a id  to  g e n e ra to rs  fo r  c o n s tra in e d  a c c e s s  (o n  a n d  
o f f )  

T h e  A c c e s s  a r ra n g e m e n ts  a re  u n d e r  re v ie w  in  G B  a s  a  re s u lt  o f  th e  
lo n g  q u e u e  fo r  re n e w a b le  g e n e ra t io n  c o n n e c t io n s  
1 )  C o n n e c t io n  A g re e m e n ts  a re  "o p e n  e n d e d "

2 .3 S y s te m  A c c e s s  C h a r g in g  
A r ra n g e m e n ts  (C o n t in u e d )   

P le a s e  h ig h lig h t  a n y  d if fe re n c e  
b e tw e e n  c o n v e n t io n a l a n d  
r e n e w a b le  g e n e r a t io n  fo r  th e   
p r o c e s s in g  o f  c o n n e c t io n  
a p p lic a t io n s .

T h e  p ro c e s s in g  o f  a  g e n e ra t io n  c o n n e c t io n  a p p lic a t io n  is  th e  s a m e  
fo r  a ll typ e s  o f  g e n e ra t io n .  H o w e v e r  th e  a m o u n t o f  d e e p  
in f ra s tru c tu re  re in fo rc e m e n t re q u ire d  is  fa c to re d  to  ta k e  a c c o u n t o f  
in te rm itte n c y  a n d  d iv e rs ity .  ( s e e  M IT S )   

T h is  s e c t io n  o f  th e  q u e s t io n a ire  is  a n  o v e rv ie w  o f  th e  M a rk e t  o p e ra t io n  a n d  th e  t r a n s m is s io n  a c c e s s  a r ra n g e m e n ts .

T h e re  is  a  h ig h  v o lu m e  o f  r e n e w a b le  g e n e ra t io n  s e e k in g  to  c o n n e c t to  th e  B r it is h  t ra n s m is s io n  s ys te m . T h e  c o n n e c t io n  a r ra n g e m e n ts  d e s c r ib e d  h e re  a re  re s u lt in g  in  lo n g  
le a d  t im e s  fo r  th e  c o n n e c t io n  o f  n e w  g e n e ra t io n  e g  a  n e w  tra n s m is s io n  c o n n e c t io n  a p p lic a t io n  re c e iv e d  to d a y ,  w ill b e  u n lik e ly  to  m a k e  a  c o n n e c t io n  b e fo re  2 0 1 6 . T h e  
A c c e s s  a r ra n g e m e n ts  a re  c u r re n t ly  u n d e r  re v ie w  a n d  th e  o p t io n s  b e in g  c o n s id e re d  in c lu d e :-  
1 )  C h a n g e  f ro m  " In v e s t  a n d  C o n n e c t"  d e s c r ib e d  to  a  "C o n n e c t a n d  M a n a g e "  a r ra n g e m e n t w h e re  th e  c o s t  o f  c o n s tra in ts  a re  s o c ia lis e d ,  
2 )  P ro v id e  a  ra n g e  o f  s h o r t  a n d  lo n g  te rm  a c c e s s  p ro d u c ts , 
3 )  F a c il ita te  th e  c o n n e c t io n  o f  in te rm it te n t  g e n e ra t io n  v ia  c a p a c ity  s h a r in g  e ith e r  b y  t ra d in g  b e tw e e n  e x is t in g  c o n n e c te e s  o r  b y  a u c t io n .
T h e  G B  a n s w e rs  p ro v id e d  b e lo w  d e s c r ib e  th e  e x is t in g  a r ra n g e m e n ts . A  p o lic y  s ta te m e n t w ith  a d d it io n a l in fo rm a t io n  is  l in k e d  b e lo w .
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Strategic Investments GB Security Standard Benchmark Questionnaire

This section descibes in overview the GB regulatory arrangements, the consideration of strategic investments and provides a hyperlink to the GB Security and Quality of Supply standar

Question Benchmark Partner Answer GB Answer
3.1 Regulation  

Describe the main elements of 
the regulatory framework    

A 5 Year Regulatory Price Review determines the Licensee's 
revenue stream recovered through Use of System Charges which 
are paid by all transmission system users 

During Price Review, the transmission companies complete historic 
and future business plan questionnaires used by regulator to 
assess business capital needs, operating costs and business 
efficiency targets. 

Other regulatory incentive schemes in place for TO system 
3.2 Strategic Investments

Are there any incentive schemes 
for the Licensee to facilitate 
strategic investment to 
accommodate future markets,

a) for main infrastructure 
b) for interconnectors  

There is currently significant regulatory discussion ongoing on the 
requirement to make strategic investments to accommodate 2020 
renewables targets. 

This could lead to the allowance to make additional investments in 
addition to those included within the regulatory review. 

Reinforcements being considered include the construction of 
offshore DC links to facilitate increased north south flows.

3.3
Criteria for planning/reliability

Do you utilise a deterministic, 
pobabalistic or cost benefit based 
criteria.

Can you provide a link to your 
standards.

There are a prescribed set of standards. To acess a copy of the 
Great Britain Security and Quality of Supply Standards paste the 
attached address into your internet explorer.  

http://www.nationalgrid.com/NR/rdonlyres/FBB211AF-D4AA-45D0-
9224-7BB87DE366C1/15460/GB_SQSS_V1.pdf 

Great Britain Security and Quality of Supply Standards
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E N T R Y  (C o n n e c tio n  o f g e n e ra tio n ) G B  S e c u rity  S ta n d a rd  B e n c h m a rk  Q u e s tio n n a ire

T h is  s e c tio n  re la te s  to  p la n n in g  c r ite r ia  w h ic h  s p e c if ic a lly  a d d re s s  th e  c o n n e c tio n  o f g e n e ra tio n  o n to  th e  tra n s m is s io n  s ys te m

Q u e s tio n B e n c h m a rk  P a rtn e r  A n s w e r G B  A n s w e r
4 .1 A re  th e  s ize  o f g e n e ra tio rs  

re s tr ic te d  a n d /o r  s ys te m  
c o n n e c tiv ity  d e s ig n e d  to  lim it th e  
a m o u n t o f g e n e ra tio n  th a t m a y b e  
lo s t in  a  c re d ib le  e ve n t?  

T o  p ro te c t a g a in s t s ys te m  fre q u e n c y d ro p s  o u ts id e  o f + /-0 .5 H z tw o  
le v e ls  o f in fe e d  lo s s  a re  d e f in e d .

1 ) N o rm a l in fe e d  lo s s  lim it 1 0 0 0 M W  {2 .6 .3 }  
2 ) In fre q u e n t lo s s  lim it 1 3 2 0 M W  to  c u rta il f re q u e n c y d e v ia tio n   
{2 .6 .4 }  

L o s s e s  g re a te r  th a n  th e  n o rm a l in fe e d  lo s s  s h o u ld  n o t o c c u r m o re  
th a n  tw ic e  p e r  ye a r . 

T h e  in fre q u e n t lo s s  lim it is  c u rre n tly  u n d e r re v ie w  to  a c c o m m o d a te  
re p la c e m e n t n u c le a r  g e n e ra to rs  a n d  o th e r  n e w  te c h n o lo g ie s

4 .2 Is  th e re  a  lim it to  th e  m a x im u m   
le n g th  o f s in g le  c irc u it u s e d  to  
c o n n e c t g e n e ra tio n  

1 ) 5 k m  fo r  h ig h  lo a d  fa c to r  g e n e ra tio n  (o u tp u t> 2 0 0 0 G W h ) {2 .7 .1 }   
2 ) 2 0 k m  fo r  lo w  lo a d  fa c to r  g e n e ra tio n  (e g  w in d fa rm s ) {2 .7 .2 }  

4 .3 W h a t a re  th e  b a c k g ro u n d  
a s s u m p tio n s  fo r  g e n e ra tio n  a n d  
d e m a n d  w h e n  a s s e s s in g  e n try  
c a p a c ity  re q u irm e n ts .  

G e n e ra tio n  a n d  d e m a n d  c o n d itio n s  a re  s e t to  th o s e  th a t m a y 
re a s o n a b ly  b e  fo rs e e n  d u r in g  a  ye a r {2 .8 }   
e g  m a x im u m /m in im u m  g e n e ra tio n  a n d  m a x im u m /m in im u m  
d e m a n d

In  a s s e s s in g  lo c a l w o rk s :
A ll g e n e ra tio n  is  s e t to  1 0 0 %  o f o u tp u t
L o a d  is  m o d e lle d  a t v a r io u s  p e rc e n ta g e s  o f p e a k  d e m a n d    

4 .4 W h a t a re  th e  b a s ic  p la n n in g  
c r ite r ia  fo r E n try  a s s e ts  ?     

S ta rt in g  fro m  a n  in ta c t n e tw o rk  a n d  a s s u m in g  th e  a b o v e  c o n d itio n s , 
th e n  fo r  th e  fo llo w in g  fa u lts :-  
a ) N -1 , e g  th e  lo s s  o f a  s in g le  c irc u it o n  a  d o u b le  c irc u it ro u te
b ) N -D  ( th e  lo s s  o f a  d o u b le  c irc u it ro u te )  o r  b u s b a r c o u p le r/s e c tio n  
s w itc h  

T h e re  s h a ll n o t b e :-  
A  lo s s  o f s u p p ly g re a te r th a n  th a t p e rm itte d  u n d e r th e  E x it c r ite r ia , 
u n n a c e p ta b le  o v e r lo a d in g  o f p la n t, u n a c c e p ta b le  vo lta g e  c o n d itio n  
o r o p e ra tin g  m a rg in  o r s ys te m  in s ta b ility

4 .5 Is  it p o s s ib le  to  a c c o m m o d a te  
c u s to m e r c h o ic e  in  s e c u r ity  
re q u ire m e n ts  ?

C u s to m e r h a s  c h o ic e  o f a  n o n  f irm  (s in g le  c irc u it)  c o n n e c tio n  {2 .1 5 }  
(T o  a v o id  d e la ys  in  p la n n in g  c o n s e n t U s e rs  m a y s e e k  a  s in g le  
c irc u it c a b le  c o n n e c tio n s  a n d  fo rfe it " f irm " e n try  b e n e fits )

4 .6 C a n  in v e s tm e n t b e  ju s tif ie d  b a s e d  
o n  a n  e c o n o m ic  ju s tif ic a tio n  ?

In v e s tm e n ts  o ve r  a n d  a b o ve  th e  d e te rm in is tic  s ta n d a rd s  d e s c r ib e d  
a b o ve  m a y b e  m a d e  p ro v id in g  th e y a re  ju s tif ie d  e c o n o m ic a lly  {2 .4 } 
ie  th ro u g h  th e  a v o id a n c e  o f s ys te m  c o n s tra in t c o s ts  d u r in g  
m a in te n a n c e  c o n d itio n s .

4 .7 Is  re n e w a b le  g e n e ra tio n  g iv e n  
s p e c ia l tre a tm e n t in  te rm s  o f  
c o n n e c tio n  a p p lic a tio n  p ro c e s s in g  
a n d  m a rk e t a c c e s s   

N o  s p e c ia l tre a tm e n t fo r re n e w a b le  g e n e ra tio n     
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M ain  In terco n n ec ted  T ran sm iss io n  S ys tem  (M IT S ) G B  S ecu rity  S tan d ard  B en ch m ark  Q u es tio n n a ire

Q ues tion B enchm ark  P a rtne r A nsw er G B  A nsw er
5 .1 W ha t back g round  assum p tions  

a re  m ade  rega rd ing  gene ra tion  
and  dem and  leve ls  fo r p lann ing?   

1 ) W he re  in  fu tu re  yea rs  the re  is  a  la rge  p red ic ted  p lan t m a rg in  then  
the  to ta l gene ra tion  is  reduced  to  120%  o f dem and  us ing  a  R ank ing  
O rde r T echn ique  {4 .4 }. 
2 ) A ll conven tiona l gene ra tion  is  sca led  back  un ifo rm ly to  m ee t 
dem and .
3 ) W ind  gene ra tion  con tribu tion  is  sca led  back  to  60%  ( P resen tly a  
d ra ft p roposa l fo r the  p lann ing  s tanda rds  ) 
4 ) T o  enhance  the  leve l o f dem and  secu rity p lanned  trans fe rs  
ac ross  bounda ries  a re  inc reased  by an   "In te rconnec tion  
A llow ance " tak en  from  "C irc le  D iag ram " {4 .4 .2 } G ene ra tion  sca led  
to  m ee t the  new  "R equ ired " trans fe r 

5 .2 W ha t is  the  bas ic  D es ign   c rite ria  
fo r the  M a in  In te r- connec ted  
T ransm iss ion  S ys tem  ?    

F o r the  pu rposes  o f p lann ing  the  capac ity o f the  transm iss ion  
sys tem , the  sys tem  is  d iv ided  in to  a reas  o f dem and  g rea te r than  
1500M W . T he  capac ity o f the  bounda ries  be tw een  the  a reas  is  
assessed  to  see  tha t it is  capab le  o f secu re ly transpo rting  the  
requ ired  in te r a rea  flow s . T he  ne tw o rk  connec ting  these  dem and  
a reas  is  ca lled  the  M a in  In te rconnec ted  T ransm is ion  S ys tem .

A na lys is  o f sys tem  com p liance  is  unde rtak en  a t P eak  D em and  and  
a t O ff P eak  cond itions .

A t P eak  dem and  {4 .4 }
 
F o r the  con tingency c rite ria :- a ) N -1 ,    b ) N -2 ),   c ) N -D  o r d ) busba r 
fau lt 
T he re  sha ll no t be :- A  loss  o f supp ly g rea te r than  tha t pe rm itted  
(E x it c r ite ria ),  unnacep tab le  ove rload ing  o f p lan t, unaccep tab le  
vo ltage  cond ition  o r m a rg in  o r sys tem  ins tab ility

F o r o ff peak , yea r round  cond itions  {4 .7 }  

F o r the  fo llow ing  fau lt cond itions :- a ) N -1 ,  b ) N -D  
T he re  sha ll no t be :- A  loss  o f supp ly g rea te r than  tha t pe rm itted  
(E x it c r ite ria ), unnacep tab le  frequency, ove rload ing  o f p lan t, 
unaccep tab le   vo ltage  cond ition  o r sys tem  ins tab ility 
U se  econom ic  c rite ria

(N o te  - N -2  is  a  fau lt ou tage  fo llow ed  by ano the r fau lt ou tage , no t s im

5 .3 A re  cos t bene fit ana lys is   
techn iques  used  to  jus tify 
in fras truc tu re  inves tm en t ?  

Inves tm en ts  ove r and  above  the  m in im um  re in fo rcem en ts  to  sa tis fy 
the  de te rm in is tic  s tanda rds  desc ribed  above , m ay  be  m ade  
p rov id ing  they a re  jus tif ied  econom ica lly {4 .3 }   

5 .4 A re  p robab ilis tic  techn iques  used  
in  p lann ing  in fras truc tu re  
inves tm en t ?  

T he  s tanda rds  cu rren tly in  use  a re  de te rm in is tic  in  na tu re . 
P robab lis tic  assessm en t o f bounda ry flow s  is  no t a  co re  pa rt o f the  
ex is ting  G B S Q S S .

T h is  sec tion  o f the  ques tiona ire  re la tes  to  the  p lann ing  o f the  M a in  T ransm iss ion  S ys tem  link ing  the  la rge  gene ra tion  a reas  w ith  la rge  dem and  a reas .
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Exit (Demand connections) GB Security Standard Benchmark Questionnaire

This section relates to planning criteria which specifically address the connection of load onto the transmission system

Question Benchmark Partner Answer GB Answer
6.1 What background assumptions 

are made in establishing the 
transmission system supply  
capability to the distribution  
networks ? 

1) Assumes peak demand 
2) For planned outages, the demand shall be set to that expected 
during a maintenance period {3.5.2} 
3) The contribution of an embedded generator within the  
distribution system shall be taken into account {3.5.3} 
4) The demand transfer capability between demand poinnts

6.2 What are the basic planning 
criteria applied when planning for 
demand capability ?   

Assuming the above background conditions:- For the following fault 
conditions:- a) N'-1, b) busbar or mesh corner outage There shall be 
no:- unnaceptable overloading of plant, unacceptable voltage 
condition or margin or system instability

6.3 How does the level of demand  
security vary with group size ?    

{Table 3.1} Group Size 

Group Demand     Criteria    Demand to be suppied
>1500MW            N-1         All
                           N-2         All
                           N-D        All
300 to 1500MW    N-1         All
                           N-2         All of maintenance period demand    
 60 to 300MW      N-1        All    
                           N-2        Smaller of (Group demand -100MW  
                                                 or 1/3 of Group demand)         

6.4 Is special consideration given  to 
sites of strategic importance or 
sensitivity eg. Oil Refineries 
Nuclear sites, Business Districts 
etc  



GBSQSS Fundamental Review  International Benchmarking  
  Report 
 
 
 

 21

Voltage Criteria GB Security Standard Benchmark Questionnaire

The voltage criteria referred to here are for use in operational or planning planning timescales.

Question Benchmark Partner Answer GB Answer
7.1 Nominal transmission voltage 

levels and planning limits?

Planning limits are used in 
planning the design of the 
transmission system.

Nominal                Min                   Max
1) 400kV        390kV (97.5%)   410kV (102.5%)
2) 275kV        261kV (95.0%)   289kV (105.0%)
3) 132kV        119kV (90.0%)   139kV (105.0%)

(132kV Scotland only)
7.2 Permissible voltage step changes 

used for planning studies ? Event                                            Fall (%)      Rise (%)
Secured OHL/Cable fault                   -6.0            6.0
Transformer/double circuit or mesh   -12.0            6.0 
corner/busbar fault
Planned Switching Operation             -3.0            3.0 

7.3 Steady state voltage limits in 
operational time-scales?

These are the limits used in the 
real time operation of the system.

Voltage          Min        Max
400kV          360kV     420kV
275kV          248kV     303kV
132kV          119kV     145kV
<132kV          94%      106%

Note for short durations (max 15minutes) the maximum voltage 
may increase to 440kV, 316kV or 158kV respectively

7.4 Voltage planning limits for 
offshore transmission systems Do 
they differ from onshore?

Nominal         Min      Max

  400kV       -10%      +5%

<400kV       -10%    +10%
?132kV

<132kV        -6%      +6%
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Operational Criteria GB Security Standard Benchmark Questionnaire

The criteria described here are to meet the operational standards

Question Benchmark Partner Answer GB Answer
8.1 Basic Operational Security of the 

Main Interconnected  
Transmission System ?     

During Off-peak, year round, prevailing conditions {4.7} then for any 
of the following conditions 
a) N-1,  
b) N-D, 
c) Section of busbar / mesh corner  
d) the most onerous loss of power infeed 

There shall not be:- A loss of supply greater than that permitted by 
the Exit criteria, unnaceptable frequency, overloading of plant, 
unacceptable voltage condition or system instability 

8.2 Are there different operational 
criteria under normal and 
adverse system conditions.

If there is an increased likelyhood of a double circuit fault (eg due to 
bad weather) the transmission system may be secured against 
enhanced  criteria such that under prevailing conditions there shall 
not be:- if there is no economic penelty, any loss of supply greater 
than  300MW. {5.5.4} 

In periods of major system risk, SO may implement risk  mitigation 
measure including:- provision of additional reserve, reducing 
generator to system intertripping and reducing system transfers, for 
example through balancing services. {5.6} 

8.3 Does you system utilise special 
protection systems to increase 
demand security and 
transmission capability 

Use of system to generator intertrip schemes to maintain boundary 
capabilities during outage conditions.

The use of automatic switching schemes to re-configure 
substations following fault outages.

Options are being developed to enable to automatic tapping of 
quadrature booster transformers following contingencies. 

Low frequency demand shedding and under voltage demand 
shedding schemes are installed on the system to minimise the 
impact of large disturbances on the transmission system.
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Offshore GB Security Standard Benchmark Questionnaire

This section relates to draft proposals in place covering the design of offshore connections to offshore windfarms.

Question Benchmark Partner Answer GB Answer
9.1 What are the basic approach in 

determining the  security 
standard for offshore 
connections 

A deterministic approach has been developed based on the cost of 
onshore and offshore plant taking into account the loss of revenue 
for fault and maintenance outages. 

The detail below are a current draft and subject to review taking into 
account the latest offshore development proposals

9.2 What restrictions are applied to  
the planning criteria    

The criteria are based on radial connections that are: 
< 100km from onshore interface 
< 1500MW wind farm capacity 
< 50km of onshore overhead line 
< 200MW gas turbine 

Additional criteria are beinmg developed to accommodate larger 
winfarms further offshore.

9.3 What is the planning criteria for 
each element of the  connection - 
for wind farm        

Onshore connection substation 
Min 2 transformers - 50% redundancy 
Cable to offshore platform 
No redundancy up to infrequent infeed loss (1320MW) 
Onshore Overhead line 
Based on capacity and length calculation 
Offshore Platform AC 
Min 2 transformers - 50% redundancy 
Offshore Platform DC - Converter 
No redundancy up to normal infeed loss (1000MW)

9.4 What is the planning criteria for 
each element of the  connection - 
for gas turbine     

Onshore connection substation 
Min 1 transformer - no redundancy  
Cable to offshore platform 
No redundancy up to infrequent infeed loss (1320MW) 
Onshore Overhead line 
Based on capacity vs length calculation 
Offshore Platform AC 
Min 2 transformers - 100% redundancy


