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1. SCOPE 

This document sets out the requirements for ensuring substations are resilient to flooding from 
various sources, and that the installation of flood protection measures are provided where 
appropriate. 
 
This document applies to substations at all voltages within SP Energy Networks.  

2. ISSUE RECORD 

This is a Reference document. The current version is held on the EN Document Library.  
 
It is your responsibility to ensure you work to the current version. 
 

Issue Date Issue No. Author Amendment Details 

September 2013 1 John Russell Initial Issue 

May 2017 2 Mark Stewart Document updated to reflect new 
business structure 

3. ISSUE AUTHORITY 

Author Owner Issue Authority 

Mark Stewart 
Civil Asset Manager 

David Neilson 
Distribution Network Manager 
 

Jim McOmish 
Head of Distribution Network 

pp 

 
Date:  25/5/17 

4. REVIEW 

This is a Reference document which has a 3 year retention period after which a reminder will be 
issued to review and extend retention or archive. 

5. DISTRIBUTION 

This document is not part of a Manual maintained by Document Control and does not have a 
maintained distribution list.  
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7. RELATED DOCUMENTS 

SUB-03-017 General Specification for the Civil Engineering and Building Design and 
Construction of Secondary Substations. 

 
SUB-03-025 General Specification for the Civil Engineering and Building Design and 

Construction of Primary Substations. 
 
SUB-03-026 General Specification for the Civil Engineering and Building Design and 

Construction of 132kV Grid Substations 
 
Energy Networks Engineering Technical Report ETR 138 
Association  
 
Detailed information available from: 
 
Scottish Environment Protection Agency (SEPA) 
 
Environment Agency (England and Wales) 
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8. INTRODUCTION 

Substation sites include various items of plant and equipment that are susceptible to flooding, 
including indoor/outdoor switchgear, relay panels, marshalling kiosks, transformer fans & pumps etc. 
 
For new sites the general approach to protecting equipment will be to construct the site at a level 
above any potential flooding.  
 
For existing sites a variety of flood protection measures will be used as appropriate, to protect existing 
equipment.  

9. FLOOD RISK  

9.1 Sources of Flooding  

Substations are at risk from flooding from a variety of sources.  
 
For the purposes of this document these include:  
 

1. Fluvial flooding from rivers and streams  
2. Tidal flooding from the sea 
3. Pluvial flooding from surface water run off  

9.2 Climate Change  

There is an increasing body of scientific evidence that the global climate is changing as a result of 
human activity, and past, present and future emissions of greenhouse gases, are expected to cause 
significant global climate change during this century. 
 
Projections of future climate change indicate that sea levels will continue to rise, more frequent short-
duration high-intensity rainfall, and more frequent periods of sustained rainfall are to be expected, and 
will have implications for river flooding and for local flash flooding. 
 
Climate change therefore, may have a significant effect on flooding, however there are many different 
interpretations of exactly what this will mean in terms of flood protection to the network infrastructure. 

9.3 Flood Risk Information 

The Environment Agency (England & Wales) provide “Flood Risk” information for both: 
 

 Fluvial (river) flooding, showing areas at risk in any year, with probability of occurrence levels 
expressed as, 1:100, and 1:1000 year levels.  

 

 Tidal flooding, showing areas at risk in any year, with probability of occurrence levels 
expressed as, 1:200, and 1:1000 year levels.  

 
In Scotland (SEPA) provide a combined, “Fluvial/Tidal” set of flood risk information expressed as a 
1:200 year level. 
 

These probabilities are modelled without any flood defences in place. 
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Pluvial flooding is defined as: “Flooding that results from rainfall generated overland flow before the 
runoff enters any watercourse or sewer”. 
  
The intensity of rainfall can be such that the runoff totally overwhelms surface water and underground 
drainage systems (In theory no area is entirely free from the effects of Pluvial flooding, and 
techniques are emerging to enable ‘more vulnerable’ locations to be identified). 

9.4 Flood Risk Assessment at Existing Sites 

All existing Grid and Primary substations, identified as being at risk of flooding, and where customer 
numbers/system security dictate, shall be assessed by Network Planning & Regulation following the 
guidance within ETR138. 
 
This initial assessment/screening will be carried out using the appropriate Environmental Agency’s 
flood risk maps, as a data set applied to the ESRI mapping system, to evaluate the required 
protection of, 1:1000 for Grid Sites, 1:200 for Primary sites (SPD) and 1:100/200, as applicable, for 
Primary sites (SPM). 
 
These flood risk maps assume that there are No river or coastal defences in place, and therefore 
reflect the “Undefended” position. Where adequate defences are in place to provide the required level 
of protection, as detailed previously, no further flood mitigations will be required. 
 
Substations identified within the flood risk areas, where no adequate defences are currently in place, 
shall have a more detailed risk assessment completed, and a specialist contractor will usually be 
employed to undertake this survey. 
 
For existing substations a cost/benefit assessment shall be undertaken to determine appropriate 
resilience level, whereupon a variety of flood prevention measures, below, can be designed and 
constructed to minimise flood risk. 
 

 A flood wall or embankment constructed around the site perimeter, designed to protect the 
entire site. 

 Building only protection. 

 Barriers erected around individual plant and equipment items. 

 Raising the level of plant items and equipment above predicted flood levels. 
 
Sites may employ a combination of these solutions to achieve the required level of flood protection. 
 
If network reinforcement or asset replacement work is to be carried out at existing Grid and Primary 
substations, Network Planning & Regulation should be consulted for initial guidance on flood risk 
assessment.  
 
At present there is no requirement to protect secondary distribution substations. 
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10. DESIGN OF NEW SUBSTATIONS  

10.1 Flood Risk Assessment at New Sites  

For any new substation site, the general approach to protecting plant, and equipment, will be to 
construct the site, or install the plant and equipment, above any potential flood levels. 
 
For all proposed substation sites, a preliminary flood risk assessment shall be completed using the 
appropriate Environment Agency’s flood risk maps as a data set applied to the ESRI mapping system. 
Where reliable flood level information is available, this may be a relatively simple exercise comparing 
existing or proposed site levels with potential flood levels.  
 
When the new substation location lies within: 
 

 an identified flood risk area, or 

 a location where flood level information is not available, or for  

 a more complex location or site, where interpretation of the Environment Agency’s flood risk 
map is difficult/ambiguous.  

 
a detailed flood risk assessment and site survey, to include modelling of flood levels from various 
flood sources, shall be completed by a specialist contractor.  
 
Unlike the acceptance of adequate existing river or coastal defences in existing site situations, new 
substation sites shall require to be designed/built to remain serviceable irrespective of “global” 
defences (assume failure of defences). 

10.2 Grid Substations  

For new Grid Substations confirmed as being at risk of flooding, the following guidelines shall apply: 
 
General substation level (site compound) shall be constructed at a “minimum” level of 500mm above 
the 1:1000 year flood level based on river or tidal flooding.  
 
The 500mm allows for climate change, uncertainties in data modelling and local effects of flooding 
such as wind induced waves.  
 
The design of the access route to the substation should also be considered to ensure access will be 
available during flood conditions.  

10.3 Primary Substations  

For new Primary Substations confirmed as being at risk of flooding, the following guidelines shall 
apply: 
  
General substation level (site compound) shall be constructed at a “minimum” level of 500mm above 
the 1:1000 year flood level based on river or tidal flooding.  
 
If however, a 1:1000 level is unachievable, or not financially viable, after consultation and agreement 
with Network Planning & Regulation, a level of 500mm above the 1:200 flood level (SPD) or the 
1:100/200 as applicable year flood level in SPM, shall be the minimum acceptable. 
 
The design of the access route to the substation should also be considered to ensure access will be 
available during flood conditions. 
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10.4 Secondary Substations  

For new Secondary Substations at 11kV the following guidelines shall apply:  
 
Where possible these substations should be constructed with the concrete plinth at a level above the 
1:200 (SPD) or the 1:100/200 (SPM) year flood level as applicable.  
 
(Flood protection of new secondary substations is more difficult to achieve as they need to be located 
close to the load centre, which may often be in a flood risk area). 
 
It is accepted that it will not be economic to carry out a full detailed flood risk assessment for each 
secondary site, and at the design stage, a check of potential flood levels, achieved by consulting the 
Environmental Agency’s flood risk maps against proposed plinth level, shall be completed.  
 
If the substation is outside the flood risk zones then no further action is required.  
 
If the substation site lies within the flood risk zone, then further information will be required to 
establish likely flood levels, and where possible, design the plinth level accordingly.  
 
If it is not practical to apply the guidelines sections 10.2, 10.3 & 10.4 above, to new substation 
construction (at any voltage), or the costs of doing so are considered to be uneconomic, 
contact Network Planning & Regulation for further guidance.  
 
 


