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1 INTRODUCTION 

WSP UK Ltd has been instructed by Virtus HoldCo  Ltd to prepare an application for an 
Environmental Permit (EP) for the installation referred to as Virtus Slough which includes London 3, 
London 4 and London 10 Data Centres situated on the Slough Trading Estate, west of London.  The 
post code for the site (Main building LON4) is SL1 4Q2. 

The data centres at Slough are connected to the local electricity transmission network via multiple 
grid connections; however, given the nature of the data centres and their requirement to have an 
available energy supply at all times. London 4 (LON4 - 27MW IT load) has 5 (five) diesel-fired 
standby generators for HV generation installed and 10 (ten) LV generators installed with a further 4 
(four) ordered and awaiting commissioning to meet its full design capacity.  London 3 (LON3 - 
7.2MW IT load) has its full capacity of six engines installed and London 10 (LON10 – 6.6MW IT 
load) has five of its full capacity of six engines installed, this application is for all six.  Each is 
operated independently but operates under a common management system and management 
structure as other Virtus Data Centres across North London. 

The generators will provide power to the site in the event of an emergency situation such as a failure 
of the local electricity transmission network, or an internal component failure requiring disconnection 
from the grid. During such events there is a potential for a delay between fault detection and initial 
operation of these back-up generators; hence the initial uninterruptible power supply is provided by 
on-site battery arrays in order to cover this ‘time gap’ and the consequent loss or reduction in the 
power supply to the data servers. 

The rated generation capacity of the installed generators is variable with High Voltage (HV 11kV) 
outputs from 1.85MWe and 2.4MWe gensets and Low Voltage (LV 0.4kV) outputs from 2.0 and 
2.2MWe gensets.  Thermal input ratings to the engines range from 5.14MWth to 6.86MWth (based 
on Environment Agency calculation method).  The total rated thermal input (under standby power 
operating conditions) of all generators across the Slough Campus site will be 182.29 MWth on 
completion.  

In accordance with the Environmental Permitting (England and Wales) Regulations 2016, as 
amended (EPR): 

“…where two or more appliances with an aggregate rated thermal input of 50 or more 
megawatts are operated on the same site by the same operator, those appliances must 
be treated as a single appliance with a rated thermal input of 50 or more megawatts”. 

The site is therefore considered to be an ‘installation’ as defined in Paragraph 1, Part 1, Schedule 1 
of the EPR as: “a stationary technical unit where one or more activities are carried on”. 

The “activities” that are proposed at the installation are defined in Chapter 1, Schedule 1 of the EPR 
under Section 1.1, Combustion Activities. 

This document is therefore submitted on behalf of the Operator to support the application for a new 
bespoke Environmental Permit for the site, as per the requirements of Section2(1), Part 1, Schedule 
5 of the EPR. It describes the operating techniques that will be implemented at the facility with 
respect to the diesel generators to ensure that environmental aspects are managed in compliance 
with the conditions of the Environmental Permit and in line with Best Available Techniques (BAT) 
requirements.  
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For the purposes of this application, relevant technical standards in the following documents have 
been referenced: 

 GOV.UK Develop a management system: environmental permits guidance, 14 January 
2019; 

 GOV.UK Risk assessments for your environmental permit guidance, 25 March 2021; 

 Environment Agency’s Data Centre FAQ Headline Approach, provided directly on request by 
the Environment Agency, dated 01/06/18 and 11/01/19; 

 Best Available Techniques (BAT) Reference Document for Large Combustion Plants, 2017 
and the associated BAT Conclusions (Establishing Best Available Techniques (BAT) 
Conclusions, under Directive 2010/75/EU of the European Parliament and of the Council, for 
Large Combustion Plants, 31 July 2017);  

 How to Comply with Your Environmental Permit Additional Guidance for Combustion 
Activities. 
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2 FORM A SUPPORTING INFORMATION 

2.1 COMPANY DETAILS 

Virtus HoldCo Ltd  

Registered office 4th Floor, 20 Balderton Street, London England W1K 6TL. 

Company Number 07670473. 

Table 2-1 – Virtus HoldCo Directors 

Name Address Date of Birth Occupation 

Lim Ah Doo Centennial Tower, 3 Temasek Avenue 28-01, 
Singapore 039190, Singapore 

10 October 
1949 

Director 

Zulkifli Bin Baharudin 438 Alexandra Road 04-02, Alexandra Point, 
Singapore 119958, Singapore 

10 September 
1959 

Director 

Neil David Cresswell 2nd Floor Kent House, 14-17 Market Place, 
London, Uk, W1W 8AJ 

25 May 1965 CEO 

Bruno Lopez 1 Temasek Avenue, #33-01 Millenia Tower, 
Singapore, Singapore, 039192 

6 December 
1964 

CEO 

Stephen Geoffrey Miller Millenia Tower, 33-01, 1 Temasek Avenue, 
Singapore, Singapore 

13 May 1963 Director 

Sio Tat Hiang Centennial Tower, 3 Temasek Avenue 28-01, 
Singapore 039190, Singapore 

8 July 1947 Director 

 

The company structure of Virtus HoldCo Ltd is appended as Appendix A. 
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3 FORM B2 SUPPORTING INFORMATION 

3.1 PRE-APPLICATION DISCUSSIONS 

Discussions were initially held with the Operator and Howard Tee and Guy Elliot of the Environment 
Agency (EA) on 11th July 2018 to outline the EA’s Approach to permitting datacentres and to 
understand Virtus’ operations and obligations in relation to the EPR, followed up by e-mail on 12th 
July.  However in the interim the focus and effort has been driven by Stockley Park compliance 
(separate application) and the path to achieving compliance with specific Agency stated BAT 
standards, across the complete portfolio of Virtus Data Centres.  Virtus has taken the decision to 
now apply for the Slough Campus IED units separately in order to individually address each data 
centre’s compliance across legacy and ‘new’ compliance requirements. 

A simple pre-application submission was made on-line using the Environment Agency web service, 
reference number EA/EPR/NP3903PT/A001. A response was received on the 28th January 2019.  
Given the time lapse this has been followed up in a second pre-application on 18th February 2022 
(for LON4 only, however now re-integrated as a Campus application).  

The approach to be adopted for the Permit application is: 

 The Environmental Permit application will focus on the standby generators and associated 
routine activities (primarily testing) and not the operation of other data centre-related 
activities; 

 The Permit is required for the routine generator testing regime and associated emissions, 
however the Air Emissions Risk Assessment to be submitted alongside (but subsequent to) 
the application will also include a generic emergency operational period required by the 
Environment Agency of 72 hours and comparison to US AEGL air quality guidelines; 

 There may be a need for an air quality emergency action plan in conjunction with the Local 
Authority due to the location of the facility and the number of generators;  

 Noise impacts could also require a similar emergency action plan with the Local Authority 
depending on the outcome of the noise screening risk assessment and any subsequent 
noise impact assessment if so required;  

 Best available technique (BAT) for the generator engine planned maintenance and testing 
protocol is to minimise emissions at the worst times (i.e. during peak traffic hours). The 
maximum hours per generator should be logged and reported to be less than 50 hours per 
year to stay below the Medium Combustion Plant Directive specified generator requirements; 

 Environment Agency BAT for the engines is to achieve certification at US EPA Tier 2 D2 
level for emergency generators or TA Luft 2G equivalent, noting the lack of an available 
written standard for the latter; 

 Fuel delivery and storage will be considered in the BAT assessment, containment systems 
will need to meet CIRIA C736 guidance; 

 Details of reliability of the grid and connection philosophy etc. is required in the permit 
application as justification of the need for the standby role and associated peak impacts; 

 A biodiversity pre-application screening assessment was included in the pre-app response; 
and  

 The charge for the application was also included the pre-application response. 
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The application comprises the following elements: 

 Application forms (Parts A, B2, B3 and F1) 
 Non-technical summary 
 Operating Techniques 
 Environmental Risk Assessment 
 Air Emissions Impact Assessment 
 Noise screening or Impact Assessment 
 Drainage details and CIRIA 736 
 BAT discussions 

o Grid reliability 
o Engine emissions and standards 
o Exhaust dispersion characteristics 

 Site Condition Report 

 

3.2 ABOUT THE SITE 

The main address for the installation is LON4: 

 
Virtus LON4 
14 Liverpool Road 
Slough Trading Estate 
Slough 
SL1 4QZ 
OS National Grid Reference: SU 9572 8133 
 

Addresses for LON3 and LON10 are: 

LON3: 16 Liverpool Road, Slough SL1 4QZ 

LON10: 75 Buckingham Avenue, Slough, SL1 4PN 

 

The location of the site in relation to the Slough Trading Estate is shown below and in full in Figure 1 
in Appendix B.  
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Figure 3-1 - Location of Installation 

 

 

 

TYPE OF REGULATED ACTIVITY / FACILITY  

The site consists of a single installation comprising a stationary technical unit (STU) made up of the 
generator engines and fuel oil storage tanks for emergency use only.  The individual engine thermal 
inputs are each less than 15MWth.  The plant do not form a Chapter III Combustion Plant under the 
Industrial Emissions Directive.  The total thermal input applied for is 182.29MWth. 

More detailed discussion of the site itself (for the purposes of the Environmental Permitting 
Regulations) is provided in Section 5.  

The site is not a multi-operator installation. 

 

3.3 ABILITY AS AN OPERATOR 

This section provides additional information in relation to Form B2 3d Management Systems.  

3.3.1. VIRTUS subscribes to internationally-recognised data centre design standards such as the Uptime 
Institute’s Tier III design certification. The basic requirements of this standard include: 

 99.982% uptime of power; 
 No more than 1.6 hours of power downtime per year; and, 
 N+1 fault tolerant providing at least 72-hour power outage protection. 



 

ENVIRONMENTAL PERMIT APPLICATION PUBLIC | WSP 
Project No.: 70092911 | Our Ref No.: 70092911/Slough Campus/EPR001 Rev 2 August 2022 
Virtus HoldCo Ltd Page 7 of 49 

The generator sets are rated against the ISO8528 definition, and transient load acceptance tests 
completed to ISO8528 G3.  The generators will be ANSI/TIA-942 compliant for Rated-1 through 
Rated-4 data centres. 

3.3.2. Virtus has been designing, building and operating data centres since incorporation in 2008. Data 
centres are mission critical facilities that are designed to supply uninterrupted power to tenant 
equipment 100% of the time.  Virtus customers have global presence and hence provide global 
services which they must maintain. Virtus are required to deliver the highest levels of resilience and 
ensure that new technologies are used which do not compromise reliability. Virtus data storage 
services are managed in accordance with, and certified to, the standards detailed in this application 
via an Integrated Management System (IMS) to ensure delivery of quality data centre services, 
energy and environmental performance, health and safety, and information security. The scope of 
certification is ‘the design, build and ongoing operation of mission critical data centre facilities.’ See 
also Section 5.3 for a comprehensive review of Virtus management systems. 

Appendix A provides the ownership structure chart for the HoldCo level company, the Management 
structure for Virtus Datacentres is shown below. 

 

 

3.3.3. Management Systems 
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The data storage services at the site are managed in accordance with, and certified to, the 
standards and management systems described extensively in Section 5.3  via an integrated 
management system for the delivery of quality data centre services, energy and environmental 
performance, health and safety and information security. The scope of certification is the “design, 
build and ongoing operation of mission critical data centre facilities”. 

The integrated management system is certified to ISO 14001 for the environmental management 
component (EMS) and is detailed in the Operations Manual (Chapter 6 Occupational Health & 
Safety and Environmental (OHSE) Management System). This includes an integrated policy 
(Compliance Policy), management principles, organisational structure, responsibilities, 
standards/procedures, process controls and resources which are in place to manage environmental 
protection across all aspects of the business.  

 

3.4 PLANS 

The location of the installation is shown in Figure 3-1 above and the installation boundary is shown 
below  in Figure 3-2 and as Figure 1 and Figure 2 in Appendix B in A3 format. 

Figure 3-2 - Installation Boundary 

 

 

The following drawings accompany this Environmental Permit application in Appendix B: 
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1. Site Location 
2. Installation Boundary 
3. Emission Points 
4. Drainage Plans 

 

3.5 SITE CONDITION REPORT 

A site condition report (SCR) has been developed and forms part of this application, reference 
70092911_Vitus Slough Campus SCR/001. 

The Site Condition Report (SCR) provides information on the current and previous condition of the 
land and groundwater at the site. This will be a ‘live’ document and will be updated during the 
lifetime of the installation and used to inform the surrender SCR at the time of installation closure. 

The report draws on three key reports: 

 LON4 - 2012 WSP Post Construction Audit, reference 35168_121102, and Sanctus 
Contract Completion Report Ref S1172; 

 LON3 – 2018 Delta-Simons Post Construction Environmental Audit 18-0935.01 for 16 
Liverpool Road 

 LON10 – 2018 Delta-Simons Phase I and II Geo-Environmental Assessment 18-0144.01 

The SCR describes historical activities on the three parts of the site as well as any remediation 
works undertaken and references extensive geo-environmental assessments undertaken to 
discharge the Simplified Planning Zone requirements. It also contains the chemical analytical results 
of soil, leachate and groundwater sampling which provides the site baseline data, where this has 
been made available at the point of application; otherwise it has been requested from the relevant 
report owners. 

 

3.6 ENVIRONMENTAL RISK ASSESSMENT 

An environmental risk assessment (ERA) has been undertaken as part of this application, reference 
70092911_Virtus Slough Campus ERA/001. 

This has been undertaken in accordance with GOV.UK guidance Risk assessments for your 
environmental permit and covers the following steps: 

 Step One – Identification of Risks 
 Step Two – Identification of Receptors 
 Step Three – Identification of Pathways between Sources and Receptors 
 Step Four – Assessment of Risks 
 Step Five – Controls for Risks 
 Step Six – Presentation of the Results 

Odour, noise, fugitive emissions, visible emissions, discharges and accidental releases from the 
installation are all considered in the ERA. There are not considered to be any significant risks to the 
environment. There is no risk of nuisance to nearby noise sensitive receptors from noise emissions, 
and a very low risk of land / water pollution in the event of any leaks or spills of diesel required for 
the generators; Air Quality risks are insignificant for normal operations (routine testing of engines) 
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and medium for a long term full site emergency outage, which in itself is of low likelihood]. The Air 
Quality Assessment which follows this application will discuss the emissions to air in more detail.  
Appropriate mitigation and emergency response procedures will be in place and are detailed below 
(Section 4.3) and in the ERA. 
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4 FORM B3 SUPPORTING INFORMATION 

4.1 LISTED ACTIVITIES 

This section supports Form B3.1.  

4.1.1. The installation at Slough Trading Estate comprises three data centres referred to as London 3 
(LON3), London 4 (LON4) and London 10 (LON10), built to Uptime Tier III standard which means 
that there is no interruption to the operation of the computer hardware located in the centre, for 
example during routine maintenance of power and cooling systems.  The emergency generators 
provide an important part of achieving the standard.  LON3 has six generators; LON4 will have 
nineteen; and LON10 will have six. 

The installation activities and directly associated activities are presented in Table 4-1. 

Table 4-1 – Installation Activities 

Installation 
Name 

Schedule 1 
Reference 

Description Activity Activity Capacity 

Virtus Slough 
Campus 
(LON3, 4, 10) 

Section 1.1 
Part A(1)(a) 
Combustion 

Burning any fuel in an 
appliance with a rated 
thermal input of 50 or more 
megawatts 

Total permit 182.29MWth 

 

Directly Associated Activities 

Name of DAA Description of the DAA Unit Activity Capacity 

Storage of raw 
materials 
(fuel) 

Storage of diesel in day tanks for 
each engine serving the Schedule 
1 combustion activity. 

LON3 

LON4  

       
LON10 

6x 23,500 litres (HV sets) 

5x 33,600 litres (HV sets) ; 11x 26,300 
litres (LV sets), 3x 25,000 litres (LV) 

6x 24,384 litres (HV sets) 

1 tank per generator set 

This application (including the associated modelling studies and risk assessments) will be prepared 
on the basis of the full complement installation numbers of standby generators shown in the Table 
below.   

Table 4-2 – Virtus Slough Standby Generator Numbers 

Data Centre No. of 
Installed 
Generator 
Sets 

Design Net Power 
Output kWe 
each 

Installed 
Thermal Input 
MW 

Design 
Thermal Input 
MW 

LON3 6 6 1,850 30.86 30.86 

LON4 5 

10 

0 

5 

11 

3 

2,400 

2,200 

2,000 

34.29 

62.86 

0 

34.29 

69.14 

17.14 
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LON10 5 6 1,850 25.71 30.86 

TOTAL 26 31  153.72 182.29 

 

Engine legacy and compliance questions are discussed in Section 5.6 

 

4.2 EMISSIONS TO AIR, WATER, LAND 

This section supports Form B3.2 and provides the description of the principal release points from the 
site. 

POINT SOURCE EMISSIONS TO AIR 

Once all engines are installed, there will be 31 combustion point sources to air (numbered A1-19, 
A21-25 and A26 to A32).  The emission point parameters are shown in the image copied below and 
in the full plan in Appendix B. 

Figure 4-1 - Emission Points to Air 
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Emissions to air from the site will vary depending upon the operational scenario of the engines 
(specifically the testing regime required by the manufacturers and in some cases also by the data 
centre clients). The engines will only be operational during testing, or rarely, during periods of 
emergency back-up situations (i.e. in the event of a power outage from the national grid, or an 
internal system failure requiring a power stream to come off grid). There will be no point source 
emissions to air outside of these periods. 

Emissions to air are discussed extensively in Operating Techniques 5.7 Emissions to Air and in the 
Air Dispersion Modelling Report being prepared in support of this application. 

POINT SOURCE EMISSIONS TO WATER 

There are no direct discharges to surface waters, LON4 has a separate drainage system serving the 
engine bay area which discharges via a bypass interceptor and penstock valve to the Thames Water 
sewer; LON3 and LON10 are both equipped with soakaways serving the engine bay areas, each via 
an interceptor, LON4 is fitted with a gate valve chamber and LON3 also fitted with a gate valve. 
Drainage drawings attached in Appendix B are listed below in Table 4-3: 

Table 4-3 – Drainage Drawing references 

Unit Drawing 

LON3 3859/501 D May 2018 As Built 

LON4 3580-502 N Mar 2013 As Built 

LON10 3802-502 J Nov 2018 As Built 

Daily asset integrity storage inspections and accompanied observed delivery following strict Virtus 
procedures will adequately control the risk of any spill or loss that might overwhelm the interceptor. 

 

EMISSIONS TO LAND 

There are no proposed point source emissions to land from the installation activities.  
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5 OPERATING TECHNIQUES 

5.1 GENERAL 

The installation at Slough Trading Estate consists of 3 data centres in 3 buildings which are referred 
to as London 3 and 4, and London 10.  Virtus Data Centres are built to Uptime Tier III standard 
which means that there is no interruption to the operation of the computer hardware located in the 
centre, for example during routine maintenance of power and cooling systems.  Virtus currently has 
a 100% uptime record.   

The data centres have a total advertised net technical data centre space of 16,600m2 respectively, 
delivering 40.8MW IT load. The buildings will operate with N+1 HV and LV Datacentre Continuous 
rated generators with sufficient onsite fuel supply for 48 hours run time at emergency (near full) load.  
The site is built and almost fully equipped and commercially operational.   

The generator output specifications are driven by the data centre design; all 2,200kWe output 
engines are to be the same Caterpillar CAT 3516C mission critical standby packaged genset; 
2,400kWe engines are AVK supplied MTU XC3300 (HV); additionally, three Caterpillar CAT 3516Bs 
of 2,000kWe capacity have been ordered.  1850kWe sets are provided in the form of 6 AVK DS2500 
(MTU 4000G63) and 6 AVK DS2500 (MTU 4000G84F).  These are described in this Chapter and in 
the data sheets attached in Appendix G. 

 

The generators are only utilised as back-up emergency provision and hence the routine operation is 
for testing and maintenance only. The regime is outlined in Table 5-1 below. 

Table 5-1 – Routine Operational Scenario 

Scenario Load No. of Generator 
tests 

Minutes per year per 
Generator 

Total mins test all 
gens 

Routine off-
load testing 
per month (11 
months) 

15 mins @ 0% 341 spread across 
year 

165 5,115 

On-load test 
once per year 
(“12th month”) 

20 minutes @ 
100%, 120 
mins @ 75% 

31 spread across the 
year 

140 4,340 

Total  - 372 305 9,445 

The designed total test period per generator per annum is hence 305 minutes or 5 hours 5 minutes. 

The Air Quality Assessment is also considering an emergency outage which for which the emissions 
are described further below. 
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5.2 STANDARDS 

5.2.1. Form B.3a Technical Standards - Historical References 

The following standards apply in general terms: 

 Management Systems – ISO/IEC 27001:2013; ISO 9001:2015; ISO 14001:2015; ISO 
50001:2011 (Certificates attached as Appendix F) 

 Agency FAQ Data Centre BAT  
 Engines to comply with US EPA Tier 2; TA Luft 2G or environmental equivalence 
 CIRIA 736 
 Diesel tanks built to BS799:Part 5 Type J (2010) 
 Operations to Uptime Institute Tier III  
 Adler & Allan ULSG specification 
 METHOD_STATEMENT_0478_VIRTUS DC_GENERATOR_DIESEL_TESTING_24.09.18 
 OLE Bund Alarm information  
 Chapter 6 – OHS&EM manual v2.5 (Appendix E) 
 Petrol Interceptor cleaning RAMS (Appendix Z) 
 Datasheets TMI 2500kVA 3516B Low BSFC; TMI 2750kVA 3516C HD; TMI 3516E 3000kVA 

The Uptime Institute requirements are described in the box below. 

Note on the Uptime Institute Tiers, I, II and III 

Tier I 

A Tier I data centre is the basic capacity level with infrastructure to support information technology 
for an office setting and beyond. The requirements for a Tier I facility include: 

 An uninterruptible power supply (UPS) for power sags, outages, and spikes. 
 An area for IT systems. 
 Dedicated cooling equipment that runs outside office hours. 
 An engine generator for power outages. 

Tier I protects against disruptions from human error, but not unexpected failure or outage. 
Redundant equipment includes chillers, pumps, UPS modules, and engine generators. The facility 
will have to shut down completely for preventive maintenance and repairs, and failure to do so 
increases the risk of unplanned disruptions and severe consequences from system failure. 

Tier II 

Tier II facilities cover redundant capacity components for power and cooling that provide better 
maintenance opportunities and safety against disruptions. These components include: 

 Engine generators. 
 Energy storage. 
 Chillers. 
 Cooling units. 
 UPS modules. 
 Pumps. 
 Heat rejection equipment. 
 Fuel tanks. 
 Fuel cells. 
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The distribution path of Tier II serves a critical environment, and the components can be removed 
without shutting it down. Like a Tier I facility, unexpected shutdown of a Tier II data centre will 
affect the system. 

Tier III 

A Tier III data centre is concurrently maintainable with redundant components as a key 
differentiator, with redundant distribution paths to serve the critical environment. Unlike Tier I and 
Tier II, these facilities require no shutdowns when equipment needs maintenance or replacement. 
The components of Tier III are added to Tier II components so that any part can be shut down 
without impacting IT operation. 

 

 

5.3 MANAGEMENT SYSTEMS 

Virtus’ entire process is managed in line with its Operations Manual which incorporates the 
requirements of the organisations integrated management system. This section describes the 
management systems and processes which are in place / will be in place at the installation 
alongside assessment of how the management system will meet BAT requirements.  The 
management system scope of certification is the ‘design, build and ongoing operation of mission 
critical data centre facilities’.  The standards which Virtus complies with are: 

Management System Standards: 

 ISO/IEC 27001:2013 which specifies the requirements for establishing, implementing, 
maintaining and continually improving an information security management system. 
(Alcumus  ISOQAR certificate 16390-ISN-001 expiry date 7th May 2025; 

 ISO 14001:2015 which specifies the requirements for an environmental management 
system to enable an organization to develop and implement a policy and objectives which 
take into account legal requirements and other requirements to which the organization 
subscribes, and information about significant environmental aspects (Alcumus ISOQAR 
certificate 16390-MES-001 expiry date 7th May 2025); 

 ISO 9001:2015 which specifies the requirements for establishing, implementing, 
monitoring, managing and improving quality throughout the organisation (Alcumus 
ISOQAR certificate 16390-QMS-001 expiry date 7th May 2025); 

 ISO 50001:2011 which specifies requirements for establishing, implementing, maintaining 
and improving an energy management system, whose purpose is to enable an 
organization to follow a systematic approach in achieving continual improvement of energy 
performance, including energy efficiency, energy use and consumption (Alcumus ISOQAR 
certificate 16390-NRG-001 expiry date 7th May 2025); 

 BS ISO31000:2009 Risk Management 

 

 

Environmental Policy 

The ISO 14001 certified EMS is underpinned by an environmental policy wording included as part of 
an overall Compliance Policy. The Compliance Policy defines Virtus’ commitment to continual 
improvement and to developing objectives and targets aimed at preventing pollution and improving 
environmental performance. The Policy is reviewed annually by the Senior Management Team of 
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Virtus HoldCo Ltd. Arrangements are in place to ensure that all employees are aware of the Policy 
and its contents and that the Policy is made available to company stakeholders, including 
contractors who undertake much of the onsite work around the generators (maintenance, deliveries, 
etc).  

The Policy emphasises commitment to: 

 Minimising (and where possible) preventing pollution; 
 Improving environmental and energy performance; 
 Ensuring robust maintenance regimes are in place; 
 Auditing and evaluation of operational policies, processes, staff and controls, communicating 

findings to senior management; and 
 Communicating and promoting policies, processes and controls to all relevant parties. 

 

Environmental Aspects and Risk Management 

Virtus ensures that internal and external issues relevant to the provision of services, energy & 
environmental aspects, information security, strategic direction, and in maintaining compliance are 
captured, evaluated and mitigated through a Risk Management System compliant with the 
requirements of BS ISO31000:2009 Risk Management.   

A Risk Evaluation Register controlled under the Risk Management Process (Chapter 4 of the 
Operations Manual) is implemented.  This register details environmental aspects and risks 
associated with the organisation’s activities, including a significance rating for each aspect.  
Environmental risks are evaluated in order to identify opportunities for continual improvement. This 
is undertaken alongside a regular energy performance review, a key aspect to identify opportunities 
to improve environmental performance. The energy review is used in particular to drive Power 
Usage Effectiveness figures which is the ratio of total amount of energy used by a computer data 
centre facility to the energy delivered to computing equipment.  

‘Significant’ aspects are managed by establishing operational controls, process, procedures, training 
and the monitoring of activities via an audit programme.  All staff are responsible for working in 
accordance with procedures relating to environmental compliance.  

Integrating environmental aspects in the Risk Management Process ensures that identifying 
environmental risks together with the environmental aspect evaluation, allows routine management 
system procedures to manage risks under normal circumstances, and emergency plans to mitigate 
impacts under abnormal circumstances.  Such assessments cover the implications of material 
storage, oil transfer, surface water drainage and site security.  

All significant risks will be referenced in the Business Risk Register. 

The process of managing and responding to environmental incidents is incorporated into an overall 
Incident Management Process (Chapter 2 of the Virtus Operations Manual) controlled via the Virtus 
Service Management Centre. All incidents are reported to the Compliance Manager, who is 
responsible for assessment of actions completed and updating of procedures and escalating to a 
business continuity plan if necessary. 

The Operator has identified and documented a list of likely environmental incidents and developed 
controls around these. 
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A spill response procedure is in place with spill kits deployed strategically on site.  Major diesel spill 
would initiate a High P2 incident with implementation of the Virtus Incident Management Process 
and Pollution Incident Response Plans. 

Virtus also has an Emergency Preparedness Response Process. The process identifies risks under 
the headings of operational (environmental), third party (environmental), standards/statutory risk, 
and risks arising from natural disasters. This will be reviewed and updated as necessary.      

Training  

Environmental training relates to both general awareness and job-specific training. The site is 
managed by a sufficient number of staff, who are competent to operate the site.  In accordance with 
the IMS:  

 All staff have clearly defined roles and responsibilities;  

 Records are maintained of the knowledge and skills required for each post;  

 Records are maintained of the training and relevant qualifications undertaken by staff to 
meet the competence requirement of each post; and  

 Operations are governed by standard operating instructions.  

 Each individual’s knowledge and skills are assessed and matched against the needs of the 
job position.  

Additional experience and/or training requirements necessary to enable an individual to undertake 
their assigned role are identified, prioritised and planned.    

Training records are maintained and training needs regularly reviewed.  

All contractors and sub-contractors are given appropriate training prior to the commencement of any 
works or services. 

Review and Audit   

The Operator recognises that continuous improvement requires the ongoing reappraisal of EMS and 
Policy in order to ensure that they remain effective, in line with developing best practice and relevant 
to the business as a whole.  An annual management review examines the EMS to ensure that it 
remains appropriate and effective at controlling environmental performance and to identify any areas 
where opportunities exist for improvement.    

The EMS and site activities are internally audited at least annually.  Internal audits are carried out by 
site staff with suitable audit experience and / or training.  

Where corrective action is identified as being required, through audit (or otherwise), which for 
example involves modifications to plant and equipment, the implementation of such changes will be 
managed via the EMS change management process.    

 

CRITICAL ASSET MANAGEMENT 

Virtus identify and manage critical assets comprising of physical, non-computing systems such as 
power, cooling and life safety systems under a critical asset management process. 
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It identifies areas of criticality and ensures appropriate levels of planned preventative maintenance, 
Standard Operating Procedures, and Emergency Operating Procedures as well as an Operation and 
Maintenance Manual. 

Contractor Management 

Virtus’ approach to contractor management is detailed in their Operations Manual (Chapter 13).  
Large areas of operation and maintenance are contracted to a Facilities Management (FM) Team, 
Optimum Group Services; who are specialists in Data Centre maintenance.  Other assets are 
maintained and tested by the vendors – including the engines and generator sets.   

All PPM scheduling is undertaken within the enterprise asset management system IBM Maximo. 
SFG20 is used as the standard to govern best practice in maintenance and parts replacement 
schedules. 

Using the information controlled and retained in Maximo, the FM Team deploy a scheduling system 
that provides regulation of Vendors for maintenance and repair works.  The system utilised is the 
proprietary Optimis solution. This solution details the planned maintenance and the Vendor details. 
Upon completion of the activity, records (such as engineer site reports, maintenance reports, 
statutory assessment reports) are uploaded to Optimis against the activity for full reconciliation of 
the activity.   

The FM Team schedule maintenance activities as governed by SFG20 and the PPM schedule 
(Maximo) once vendors are appointed.  Vendors have to upload RAMS, competencies and 
qualifications of operatives and other relevant documentation to the Optimis system prior to arrival 
on site. The FM Team are responsible for approving RAMS alongside VIRTUS site staff.   

All maintenance works are to be completed through Maintenance Operating Procedures or MOPs 
that intend to:  

 Create a safe system of work for the Vendor operatives.  
 Ensure maintenance works are carried out in accordance with OEM specifications.  
 Associated or linked systems are not impacted in the course of maintenance activities.  

Operating Procedures must be followed in order to maintain the quality control and quality 
assurance processes and ensure continued service provision. The Operating Procedures are 
reviewed regularly by the FM Team senior contract staff. Current copies of the MOPs are readily 
available at each site situated near or on equipment. 

The FM team also maintain Emergency Operating Manuals and the Emergency Operating 
Procedure (EOP) which explain emergency functionality, safety routines and procedures needed to 
establish a status of safe working in equipment and infrastructure for emergency operation. 

 

MANAGEMENT SYSTEM BAT ASSESSMENT 

Table 5-2 below identifies relevant BAT requirements for the installation and describes the current / 
proposed arrangements to meet these. The BAT requirements have been identified from relevant 
GOV.UK guidance and other BAT reference documents.  

Table 5-2 – Indicative BAT Requirements for Management Systems from GOV.UK Guidance 
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GOV.UK Requirements Current / Proposed Arrangements BAT? 

As part of the Environmental Management 
System guidance available on the GOV.UK 
website the following should be incorporated:  

You must include a Site Infrastructure Plan 
which highlights where the activities covered by 
an Environmental Permit are undertaken.  

Your plan must also include: 

 Buildings and other main constructions such 
as treatment plants, incinerators, storage silos 
and security fencing; 

 Storage facilities for hazardous materials like 
oil and fuel tanks, chemical stores, waste 
materials; 

 Locations of items for use in accidents and 
emergencies; 

 Entrances and exits to be used by emergency 
services; 

 Pollution control points, such as inspection and 
monitoring points; 

 Trade effluent or sewage effluent treatment 
plants; 

 Effluent discharge points; and 
 Contaminated land, or land you believe is 

contaminated. 

The plan must also demonstrate areas which are 
vulnerable to pollution from the site. Such as 
rivers and streams; groundwater sources; 
residential, commercial or industrial premises; 
protected wildlife.   

Your plan must show foul and combined drainage 
facilities marked in red and surface water 
drainage facilities in blue. It must also show: 

 The direction of flow of water in the drain; 
 The location of discharge points to sewer, 

watercourse or soakaway; 
 The location of manhole covers and drains; 

and  
 The location of stop and diverter valves and 

interceptors.  

Your plan must show the location of mains water, 
gas and electricity supplies on your site including: 

 The mains water stop tap; 
 Gas and electric isolating valves and switches; 

and 
 The routes for gas, electricity and water 

supplies around the site. 

If your permit covers a standalone water 
discharge activity or point source standalone 
groundwater activity, your site plan must show: 
ETC – N/A 

As part of its EMS, Virtus maintains all 
necessary documents for operational 
planning and control on a site-specific 
basis.  This includes relevant site 
infrastructure plans containing the 
information detailed in the relevant 
guidance.   

 

As a result of this permit application being 
made, site plans including point source 
emission points, drainage system and 
discharge points will be incorporated into 
the EMS. 

 

 

 

 

 

 

 

 

The Environmental Risk Assessment 
(ERA) included in this application covers 
this aspect of the requirements and will be 
incorporated into the Virtus EMS 
documentation. 

 

 

 

 

 

 

 

The installation being permitted is for the 
combustion of diesel to generate 
electricity and hence this section is 
deemed not relevant 

 

 

N/A as the permit is not for a standalone 
water discharge activity or point source 
standalone groundwater activity. 

 

Yes 
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Site Operations 

List the operations that will be carried out on your 
site during start up, normal operation and shut 
down. 

For waste, mining waste, and installations, list the 
wastes that will be produced by each activity or 
process. 

List the steps you will take to prevent or minimise 
risks to the environment from each activity or 
process and type of waste.  

[If you are a waste operator you must include a 
waste storage plan that states: (N/A)] 

Fire Prevention Plans (FPP) (N/A) 

 

All significant environmental impacts 
stemming from site operations are 
incorporated into the existing EMS. These 
will be reviewed and updated as 
necessary during the application process.  

All details relating to waste generation 
and waste minimisation and management 
are held on Virtus internal environmental 
systems. This will be reviewed and 
updated as necessary as part of the 
permit variation application.   

 

Yes 

You will need to produce a Site and Equipment 
Maintenance Plan detailing how you will maintain 
the site infrastructure and any machinery.   

Virtus and its FM provider utilise IBM 
Maximo. All plant and equipment installed 
will be included in the maintenance 
regimes which are implemented in 
accordance with manufacturer’s 
recommendations.  These documents are 
described and form part of the Critical 
Asset Management chapter of the Virtus 
Operations Manual.  

 

Yes 

You will need Contingency Plans to demonstrate 
how you minimise the impact on the environment 
of any: 

 Breakdowns; 
 Enforced shutdowns; and 
 Any other changes in normal operations.  

 

A changing climate and how this could affect your 
operations should also be considered as part of 
contingency planning.   

The Virtus Emergency Preparedness 
Response Process covers this. The 
process identifies risks under the 
headings of operational (environmental), 
third party (environmental), 
standards/statutory risk, and risks arising 
from natural disasters. Note the 
application is to test generator equipment 
to ensure it can be safely started in the 
event of a grid failure.  A breakdown of an 
engine / generator set will result in the 
shutdown of the generator with minimum 
environmental impact. Loss or leakage of 
fuel will be managed through the site 
emergency procedures.   

Yes 

You will need an Accident Prevention and 
Management Plan which details how you would 
deal with any incidents or events that could result 
in pollution. This plan must: 

 Identify any potential accidents or other 
unexpected incidents which could cause an 
unexpected change to normal operations. 

The OHSE MS and Emergency 
Preparedness Response Process details 
incidents which could occur including 
spillage, leaks, F-gas release, hazardous 
waste contamination, etc.  

All incidents are managed through the 
Incident Management Process (Chapter 2 
of the Ops Manual). 

Yes 
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For each potential incident the following must be 
stated: 

 Likelihood of the accident happening; 
 Consequences of the accident happening; 
 Measures taken to avoid the accident from 

happening; and 
 Measures to minimise any impacts if the 

accident happens. 

The plan must say how you will record, 
investigate and respond to accidents or breaches 
of your permit. 

It must also include: 

 Date last reviewed; 
 Date of next review; 
 A list of emergency contacts and how to reach 

them; 
 A list of substances stored on site and storage 

facilities; and 

Forms to record accidents on. 

Additional Pollution Incident Response 
Plans are initiated depending on the 
Incident Category. 

Response procedures are tested 
annually. 

Contact Information for the Public 

A noticeboard is to be displayed at the site 
entrance including the following information: 

 Permit holder’s name;  
 Emergency contact name and telephone 

number; 
 Statement to show the site is permitted by the 

Environment Agency; 
 The permit number; and 

EA contact number and incident hotline number. 

This will be established if required as a 
permit condition for the installation. 

Yes 

You need a Complaints Procedure to record: 

 Any complaints received in relation to the 
activities covered in your permit; 

 How complaints are investigated; and 
 Any actions taken as a result of complaints. 

A complaints procedure will be developed 
to ensure compliance with the 
environmental permit condition. 

Yes 

Include details in the management system on 
Staff and Resources including: 

 An explanation of who is responsible for what 
procedures; 

 Technical competency records; 
 A list of roles carried out in relation to activities 

covered in the permit and by whom; and 
 Competency check procedure and training 

records. 

Details on posts, roles & responsibilities 
are displayed in the Virtus OHSE MS. 

Competency is addressed in the 
Awareness chapter in the OHSE MS.  

Sub-contractors on site are subject to site 
induction which provides the above 
awareness. 

Yes 

Record Keeping 

Any records required by your permit must be kept.  

Virtus keeps records of all activities; 
permit requirements will be included. 

  

Yes 
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You must keep records to show how your 
management system is being implemented. 

Records to be kept include: 

 Permits issued to the site; 
 Legal requirements; 
 Risk assessment; 
 Management system plans; 
 Any other plans required by your permit (such 

as noise); 
 All operating procedures; 
 Staff competence and training; 
 Emissions and any other monitoring 

undertaken; 
 Compliance checks, investigation findings and 

actions taken; 
 Management reviews and changes made to 

the management system; and 
 Certification audit reports and any actions 

taken. 

[Waste Operators must also record the following 
for each waste delivery to the site:… N/a] 

If you hold a permit for waste, mining waste or 
installations, a Site Condition Report is required. 

This must detail the condition of land or 
groundwater on the site and be kept updated 
regularly. The following information is to be 
included: 

Details of historic spills or contamination and 
responses to these incidents; and 

Evidence of the effectiveness of any measures 
taken to protect land and groundwater. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A Site Condition Report has been 
prepared and is submitted with this 
application. 

 

 

A procedure needs to be in place for checking you 
are complying with permit conditions and 
management system requirements.  

 The management system is to be 
reviewed and updated when: 

 Changes are made to the site, operations, 
or equipment that affect activities covered 
by your permit;  

 If you apply to change / vary your permit; 

 After an accident, complaint or breach of 
your permit; and 

 If a new environmental issue is 
encountered and new control measures 
are implemented. 

 Changes made to the management 
system will be recorded. 

The EMS will be reviewed and updated as 
necessary. (Currently undertaken on at 
least an annual basis). The review will 
consider the permit conditions being 
applied for and environmental risks from 
the associated plant and equipment.  

Any changes will be recorded in the 
relevant Operations manual 
documentation.  

Yes 
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5.4 RAW MATERIALS (FUEL) CONSUMPTION 

The most significant raw material input is fuel for the engines. The fuel consumption has been 
calculated for the engine testing scenarios only, on the assumption of off-load tests at 10% load for 
15 minutes per test 11 times per year per engine; on-load tests at 20 minutes at 100% and 120 
minutes at 75% load, once per year per engine.   

The density of the fuel is taken as 839g/l. 

Table 5-3 – Estimated Annual Fuel Consumption 

Engines No. Data Sheet 
consumption (l/hr)  

10, 75, 100% load  

Total fuel l/y Tonnes/y 

LON4 3516C 8 107.7 

437.6 

572.5 

2369.4 

7001.6 

1526.7 

9.14 

LON4 3516C 
remap 

3 96.3 

434.7 

568.5 

794.5 

2608.2 

568.5 

3.33 

LON4 3516B 3 82.96 

400.38 

531.32 

684.42 

2402.28 

531.32 

3.04 

LON4 XC3300 5 78.8 

381.1 

513.3 

1083.5 

3811 

855.5 

4.82 

LON3 MTU 
G63 

6 58.9 

339.1 

447.5 

971.85 

4069.2 

895 

4.98 

LON10 MTU 
G84F 

6 83.88 

510.2 

689.6 

1384.02 

6122.4 

1379.2 

7.46 

Slough Total  LON3,4,10 39,059 32.77 

Calculated fuel consumption is therefore 32.77 tonnes per annum.  Fuel consumed for routine 
operations is also reported under the EU ETS scheme. 
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5.5 GRID RELIABILITY 

Aside from the necessary monthly maintenance testing (described elsewhere but typically 5-15 
minutes per month (11 times per year) with one longer test annually to a total of just over 5 hours of 
operation per generating set per year (equivalent to 0.06% of the year), the generating sets installed 
shall not be used for any purpose other than providing emergency back-up power generation.  No 
installed generators shall support Short-Term Operating Reserve (STOR) and/or triad management 
activities during the lifetime of the development. 

This represents a situation where there are no anticipated periods where the generating sets would 
be planned to be operated for any significant period of time. 

As the operation of the generating sets is considered undesirable, Virtus has designed an incoming 
power system to the site to ensure that only the most major power interruption events would trigger 
the need for the generators to be used to support the buildings outside of maintenance activities. 

The incoming power system to the site will consist of two separate cables from the Slough Heat and 
Power station, Iver sub-station in Buckinghamshire to the site, and electrical feeder breakers at Iver.  
Each component in series would make up a power feed to the site, and the system has been 
designed such that in the event of any one of the main power feeds being accidently or maliciously 
damaged, undergoing a fault or being shut down for maintenance, the on-site power system could 
be re-aligned without needing to engage the back-up generating sets. 

The power for the installation originates from the Iver grid connection point, owned and run by 
National Grid, and from the SSE Slough Heat and Power generating station.  The only circumstance 
envisaged by the project engineers where the generators would be used for a period of time would 
be a power outage directly from Iver or further upstream from this substation.  This outage would be 
a major impact for the entire area, as it would affect a large number of people and businesses over a 
wide area from Denham to Hayes to Slough.  Given the scale of such an impact, it could be 
reasonably expected that such an outage would be addressed as a matter of top priority by National 
Grid, and therefore the back-up generating sets would run for as little time as possible. 

The simplified schematic below highlights how standby generation for the data centres works. The 
main components in the power distribution are: 

 Utility power – main power source for the facility 
 Standby generators – supply power when utility power is not available 
 ATS (Automatic Transfer Switch) – routes utility or standby power to switch gear 
 Switchgear – routes utility or emergency generator power throughout 
 UPS (uninterruptable power supply) – consists of battery bank, charger and inverter.  
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Grid connection schematics showing the designed systems are attached as Appendix D. 

5.6 GENERATOR ENGINES BAT  

ENGINE AND SET UP CHOICE 

The diesel-powered stand-by electrical generating sets installed for the data centre installation are 
typical fit-for-purpose vendor-supplied units, having the following (or similar/equivalent) 
characteristics: 

 Prime mover: V-16 or V-20, four-stroke water-cooled diesel, low fuel consumption OR low 
emissions set up; 

 Set arrangement: Containerised with close coupled radiator; 

 Standby rating: 1.85, 2.0, 2.2 or 2.4 MWe at 1,500 revolutions per minute, either 11kV or 400 
volts, 50 Hertz. 
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Redundancy operates on a swing engine basis, usually within a power stream group of engines (up 
to 7 engines). In an emergency related to the power stream the swing engine therefore acts as back 
up should one of the engines fail to start.   

In general emergency generator engines have been specified to be low brake specific fuel 
consumption combustion strategy.  However the choice of engines is also driven by design linked to 
the data centre design – hence resulting options are limited by availability in the marketplace, with 
low emissions versions of more engine types only recently being released to market.  

Low levels of NOx are achieved by lowering the air temp in the cylinder which requires greater 
cooling airflow, in turn requiring a larger radiator and increased airflow, increasing the overall 
physical design dimensions of the acoustic enclosures, increasing fuel consumption and hence 
overall capital and operating costs.  This will impact on competitive viability for the client (primary 
business being the operation of a Data Centre, not the running of back-up generators). In addition 
this will also lead to a reduced load step acceptance figure and response time which is critical to 
Data Centre designs (Mission Critical standby function of the engines) and the fuel consumption rate 
will increase, so whilst meeting a level of NOx, other pollutant emissions such as PM, CO and 
unburned hydrocarbons will increase.   

However, the Agency Data Centre FAQ requires engines that are low emission combustion strategy. 
Emission standards and real world emissions are discussed further in TA Luft 2g NOx and US EPA 
Tier 2.  

 

SIZE, NUMBER AND CONFIGURATION 

The choice and configuration of back up energy plant is driven by the data centre design; each unit 
is based on strict requirements of a set of servers, cooling plant, the UPS battery system, 
determining the power supply required, and setting the back up requirement for that array, which is 
designed to be independently manage-able; and hence the number and choice of engines in the 
market place is therefore defined by the power required per power stream.  Underlying that is the 
non-negotiable target for the business, which is the Uptime Institute Tier III compliance (see Note in 
Section 5.2.1). Smaller numbers of larger capacity machines do not work when the purpose is to 
match standby to Data Centre power stream design requirements, and within site space constraints, 
economic and technical viability.  Stepping up to a 3MWe unit would mean a huge cost increase on 
capital equipment of generator and enclosures, fuel tanks, switchgear and associated equipment on 
site to such a point where this becomes an unviable proposition. The physical size of the larger 
engines and associated equipment will restrict the ability to fit the required engine numbers into the 
space available. 

 

Maintenance is simplified by having standard package power trains in use rather than bespoke built 
larger units. These points are explored further in the box below. 

In the construction of a data centre the stand-by generator selection is based on: 

1. Size to support the critical IT loads and their associated supporting infrastructure, such as 
cooling equipment 
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 The optimally/appropriately sized-to-power-stream generator (modular) approach 
allows for single generators to activate in the event of a single power stream failure 
instead of a larger generator activating to accommodate a similar failure. If the 
correctly sized generator is rated to support the power stream’s demand load by 
design, then this configuration will minimise emissions. Larger generators 
supporting more than one power stream will have increased chance of activating.  

2. Flexibility to support isolated power streams in support of N+2 redundancy designs 

 Parallel configurations of smaller engines have the advantage of supporting load 
sharing and management especially for variable load applications such as a data 
centre IT loads.  

3. Flexibility to support continuous N+1 operation  

 Inclusion of a swing generator set to support N+1 resilience during maintenance. 
Maintaining a smaller generator supporting a single power stream is more cost 
effective and more resilient than maintaining a larger generator supporting multiple 
streams.  

4. Market availability and lead up times 

 Small to medium sized generators are more readily available and quicker to 
procure than larger generators.  

5. Initial delivery and installation costs  

 Lower initial install costs for diesel generators 

 Lower weight / kW for diesel generators 

6. In-operation costs 

 On line in less than 10 seconds (NFPA1 requirement under Tier III Uptime) and 
excellent transient capability. Gas engines have less load pickup (transient) 
capability and a larger frequency deviation (stability) than diesel generators. 

7. Fuel type availability, upkeep costs (such as fuel polishing), storage and supply costs 

 To store quantities of diesel onsite is both more cost effective and safer (COMAH) 
than storing compressed fuel types. The availability of diesel is such that VIRTUS 
have retained emergency diesel suppliers with a 4-hour delivery SLA. 

 Diesel oil can be safely stored on site in quantities allowing for prolonged, 
emergency use (48-72 hours). Natural gas may be stored on site, but not in the 
quantities to achieve 48-72 hours without consequence. Customer SLAs typically 
demand a minimum of 48 hours of site-based emergency power generation. A gas 
pipeline would be a primary source of supply with a smaller stored amount of 
compressed gas available for emergency generation. The gas would then be 
considered a single point of failure if supply was affected. Natural gas is extremely 
explosive. A leak would possibly result in the entire site and its supporting 
emergency infrastructure being shut down for safety purposes until repairs are 

 

 

 

1 National Fire Protection Association, NFPA, publisher of one of many sets of codes to which the operator 
must comply to obtain the Uptime Institute Tier III classification.  
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made, especially concerning the proximity to HV/LV transformers and switch 
rooms.  

8. Replacement costs and/or availability of spare parts 

 Defective, larger engines have longer lead times and are more costly to replace.  

9. Effective emissions 

 Marginal NOx reductions against increased cost per MW output and increased 
physical footprint in for larger generators.  

 Despite engine size, if the cumulative MWth input is greater than 20MW, then the 
data centre must enter the UK ETS (previously the EU ETS) emissions trading 
scheme. All diesel-consumption is recorded, and carbon emissions reported to the 
Environment Agency legalised under emissions licences. Emissions are then 
relinquished against emission credits.  

 

 

Table 5-4 below outlines how the type of generators using a diesel fired engine installed at the site 
meet relevant BAT requirements.  

Table 5-4 – BAT Summary for Data Centre Standby Generators 

Engine Type or Fuel Current / Proposed Arrangements BAT? 

Diesel Fired Generators 

Reciprocating compression 
ignition engines fired on diesel 
fuel oil 

 high response (low start-up duration, 15 seconds)  
 good independent performance reliability due to the 

on-site storage of diesel fuel in sufficient quantities,  
 fuel managed and controlled by the facility,  
 fuel oil can be sourced from more than one supplier 

for delivery to the site.  
 Handles variable loads readily. 
 large number of moving parts subject to failure 

requiring regular ongoing maintenance to ensure 
reliability, however these are readily obtained and 
replaced, typically included as part of the service 
agreement with the generator vendor.  

 Due to the number of moving parts, diesel generators 
when operated can be noisy and generate vibration.   

High polluting emissions to air, most notably NOx and 
particulate matter, which can impact local air quality if 
operated for prolonged periods of time. 

 

Yes 

Gas-Fired Generators   

Reciprocating engine spark- 
ignition 

 Are commercially available for the provision of 
emergency electricity generation, however do not 
have as fast a start-up as diesel engines (typically up 
to 5 minutes to provide 100% load), would 
compromise DC operations. 

 Fewer moving parts than diesel engines which can 
be subject to failure, more reliable.   

 The storage of gas on-site as a fuel source will not be 
possible due to space constraints, significant health 

No. For the 
purpose of 
this 
assessment, 
gas-fired 
generators 
are 
discounted. 
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and safety risks.  Hence reliance on an off-site supply 
(pipeline) of gas, operated and maintained by others.  
Any interruption means no emergency back-up 
generation for the site, which does not meet the 
resilience requirements of the facility.   

 Less capable in variable load environment (such as 
the DC). 

 When compared to diesel generators gas-fired 
engines produce fewer polluting emissions to air. 

Fuel Oil-Fired Gas Turbines  Relatively good independent performance reliability 
due to the ability for on-site storage of kerosene fuel, 
under control of the facility, 

 Multiple fuel suppliers improves flexibility and 
resilience;  

 For reliability the fuel oil must be stored on-site in 
sufficient quantities to ensure sufficient supply on 
interruption to the grid electricity supply. As with gas-
fired generators, start-up is not considered to be fast, 
typically more than 30 seconds.  

 fewer moving parts than diesel engines which can be 
subject to failure, and are therefore considered to be 
more reliable, and operate with less vibration when 
compared to diesel generators.   

 

No 

Hydrogen Fuel Cell Generators  Relatively new technology. 
 in the absence of a piped supply of hydrogen in the 

immediate area which could supply the facility, there 
would be a need for the on-site storage of hydrogen 
and the provision of emergency back-up supplies.  

 The storage of hydrogen on-site as a fuel source is 
not considered possible due to restraints on available 
space, additionally there are significant health and 
safety risks associated with such storage. 

For the 
purpose of 
this BAT 
assessment, 
fuel cell 
generators 
have been 
discounted. 

 

THE EXHAUST SYSTEM 

The diesel engine exhaust for each generating set (except LON10) will vent into individual vertical 
outlet ducts (i.e. one outlet duct per generating set) which also ducts the extract cooling air from the 
engine container / enclosure.  This configuration means the engine exhaust emissions (some 4Nm3 
per second) will therefore be mixed in the outlet duct with the air stream associated with the engine 
cooling system (some 30Nm3 per second, constant flow while the engine is running) for each 
generating set, driven by the container / enclosure fan also supplying the combustion air, before 
being discharged to atmosphere via a noise attenuated vent approximately 11-12m above ground 
level (just below the gantry screening louvres and the building roof height).  LON10 has a separate 
set up whereby the engines are individually exhausted to a height of 15.9m above ground level, 
above the roof ridge.  Virtus do not design the engines or exhaust discharge systems and are hence 
at the vagary of suppliers who are however required to ensure adequate dispersion (and as can be 
seen ensure discharge points are close to (where diluted in cooling air flow) or above roof level (for 
direct discharge). 
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Figure 5-1 - LON3 exhausts diagram 

 

 

Figure 5-2 - LON10 exhaust flues 

 

 

BAT ASSESSMENT STACK SET UP 

The stack set up and height was driven and is/will be confirmed by the following: 

 The need to operate generators as individual units, i.e. not rely on joint exhaust air flows 
from other units to assist velocity or buoyancy;  

 Planning consent requirements to reduce visibility and retain the stack exits behind the noise 
attenuation louvres which rise up to provide a designed finish, or invisible from street level; 

 Heights increased above those normally associated with emergency generators for short 
duration operation (typically venting through top of container to a max of 5m above ground);  

 Industry standard data centre solutions packages availability from suppliers; 

 CFD modelling to ensure the hot plumes were not interfering with IT cooling plant heat 
rejection; 
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 Demonstration by ADMS modelling of dispersion of test regime and emergency emissions to 
be submitted in June 2022. 

Other options for stack arrangements are limited and would include:  

 Ducting flues together – larger structures, longer flues, into common windshields or gantries; 
Would need additional fanpower, support foundation, would lead to increased visibility, 
complex ductwork and maintenance; 

 Ducting flues into a common chimney – complexity of structure and increased fanpower to 
overcome stack air backpressure, at testing this would lead to loss of flow and velocity if 
single unit being tested with subsequent loss of dispersion. 

Similar studies have shown (e.g. Centrica Roosecote2) that combining stacks does not necessarily 
lead to improved dispersion (“the potential aggregation of stacks would have minimal effect on both 
the predicted short term and long term air quality impacts associated with the development”). 

A similar conclusion was drawn at Colt Welwyn3 and accepted by the Environment Agency: “The 
operator has justified its use of a large number of smaller generators rather than installation of fewer 
larger generators because of the modular nature of the site and potential restriction of its expansion 
plans as new clients would be less able to modify data hall designs to suit their individual needs. 
Smaller generators can be more readily added to the site giving greater flexibility as the site 
expands. The operator has justified not limiting the number of stacks or not grouping stacks into 
common windshields because that would compromise the “2n” redundancy arrangement as, if one 
stack was unable to be used, then multiple generators may not be able to operate. In addition, 
routing stacks to common windshields is problematic due to the geographical location of the 
generators on site, the amount of pipework and support structures necessary and the overall space 
constraints on the site due to the fact it was not originally designed as a data centre.” 

Following the above arguments it is considered that for emergency standby generator arrangements 
with a low likelihood of operating in emergency scenarios both stack arrangement systems and 
heights are entirely appropriate and meet BAT. 

 

ENGINE EMISSIONS STANDARDS 

TA LUFT 2G NOX AND US EPA TIER 2 

The standards quoted by the Environment Agency as representing BAT are quoted below from the 
Data Centre FAQ. 

The EA would expect that combustion plant for new Data Centres generators would be to the 
latest emission standards for standby plant unless otherwise justified under BAT. The minimum 

 

 

 

2 http://www.epa.ie/licences/lic_eDMS/090151b280658335.pdf 
3 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/772593/Dec
ision_document.pdf 
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appropriate is the ‘TA-Luft 2g’ or Tier II USEPA with guaranteed emissions: this has requirements 
for 2000mg/m3 NOx; 650 mg/m3 for CO; particulates and dust 130 mg/m3 and 150 mg/m3 for 
hydrocarbons (all at reference conditions and 5% O2). 

 

TA Luft 2g 

TA Luft 2g as written above however, is not clear in whether the 2g level required is at a specific 
load (e.g. 100%), or at all times, or averaged across a load cycle unlike the very clear and publicly 
available US EPA Tier 2 standard.  

2g compliant engines are available from specific suppliers for specific models yet will be inherently 
narrow in their application range and hence not simply transferable to any data centre design.  The 
argument that it is the Data Centre design that leads to appropriately specified and sized back up 
engines therefore remains true here, irrespective of whether a 2g engine is available. 

From an operational perspective, the simple statement that BAT for emergency back-up generators 
is TA Luft 2g is misleading as it prioritises one aspect only of an engine’s operation, and which is still 
being discussed at industry sector level.  For example fuel efficiency, parasitic load, scrubber 
emissions and additional energy and raw materials consumption, are all ignored. 

NOx emission is related to engine temperatures and load, and as seen from the emissions data 
presented and summarised (attached as Appendix G) the NOx levels vary significantly as load 
decreases.  Although NOx concentrations may increase across the mid range loads, mass 
emissions decrease substantially due to the reducing exhaust gas volume flows (for example for 
engine variant low BFSC CAT 3516C from 484 m3/min at 100% load to 114 m3/min at 10% load, 
hence mass emissions drop from 4.7g/s to 1.1g/s for the same example).   

Virtus Data Centre Test Regimes are undertaken for most of the year at off load for short periods so 
the result is that the normal operation NOx may be higher than the 2g levels as a concentration, yet 
very low as a mass emission.  The emissions modelling for Virtus Slough will use the 10% load from 
the datasheet to determine the rate for the off load test given the absence of data for a 0% load. 

In addition product-compliance testing (which is effectively what 2g is) is measured in controlled 
environment conditions with the engine at temperature so therefore this level will not be met by any 
machines in a no-load start up test situation.  A machine that is 2g compliant may have worse levels 
of emissions at low load than those that aren’t compliant due to engine tuning to a specific load.  
NOx emission levels are not linear based on load or power but a combination of engine design, 
coolant temperatures and in-cylinder Brake Mean Effective Pressure all of which also affect the 
overall performance of the generator in terms of load acceptance and critical performance that the 
client will be looking at when designing (e.g. to meet Uptime Institute Tier III requirements).  

US EPA Tier 2 

The US EPA requires stationary combustion ignition engines >560 bkW to be certified to Tier 2 
equivalent standards for emergency applications and Tier 4 for non-emergency. The regulated limits 
apply to PM, CO, HC & NOx emissions – for emergency engines >560 bkW the NOx limit is 
combined with an NMHC limit & expressed as a total of 6.4 g/bkWh.   

The regulated limits are applied as a weighted average of readings taken at the load points defined 
in the ISO 8178 D2 cycle (10, 25, 50, 75 & 100% load).  This point needs to be stressed as it may 



 

ENVIRONMENTAL PERMIT APPLICATION PUBLIC | WSP 
Project No.: 70092911 | Our Ref No.: 70092911/Slough Campus/EPR001 Rev 2 August 2022 
Virtus HoldCo Ltd Page 34 of 49 

cause confusion when EPA Tier-certified engines are used in countries that are unfamiliar with the 
US EPA requirements.  In these situations, there is often an expectation that an engine measured in 
the field will always produce <6.4 g/bkWh NOx whereas, because of the averaging/weighting 
calculation, the actual emissions may be over or under the regulatory limit.  There is also a “Not-To 
Exceed” factor, which allows for variations in ambient temperature & altitude etc., so an actual in-
field measurement can be substantially more than the 6.4 g/kWh limit, but the engine would still be 
in compliance with the certification standard.  Similar to TA Luft 2G, Tier 2 is a ‘range’ certification 
process based on controlled environment tests on a sample of engines and will not be directly 
replicable under real world conditions. 

In addition the emissions data quoted in the CAT TMI datasheets cannot be used to accurately 
determine an engine’s compliance with EPA certification levels as the measurement load points 
defined in the ISO D2 cycle are at percentages of engine gross power, whereas the load points 
quoted in TMI are percentages of the genset’s electrical output.  A rough calculation can be 
performed to give an indication but, for a definitive answer, actual certificates are required from the 
manufacturer.  Where available these are provided. 

Selective Catalytic Reduction 

To achieve substantially lower emissions the only guaranteed method across the complete range of 
engines and loads is Selective Catalytic Reduction (SCR); however this would still not be applicable 
to a start-up test regime (though may become applicable to a longer on-load test). SCR will only 
operate when the machine exhaust system is above circa 350 – 400oC, where the level of urea 
injection is set at expected running loads during commissioning; neither condition is expected to be 
achieved in a 5 to 10 minute start up test at no load, after 9 or 10 minutes the temperature may be 
high enough to start dosing. Over-injection of urea at low loads will also results in ammonia slip, 
which needs to be considered as an additional environmental impact.  

However, over the last 2-3 years more mission critical (emergency) engines have become available 
to order that are capable of meeting the 2g standard and/or the US EPA Tier 2 standard. The 
engines are built on order so the timeframe from order to delivery can be anything from 12 to 24 
months. 

In the case of the Slough Campus though, orders were placed for many of the engines before either 
the Agency’s Data Centre FAQ note was issued or the identical replacement engines became 
available, noting the binding and punitive nature of changing an order post date.   

Hence compliance, and proposed improvement route to compliance, is described below. 

VIRTUS SLOUGH CAMPUS EMISSIONS COMPLIANCE 

The term legacy here is based on the term loosely used by the Environment Agency in discussions, 
noting that no specific cut-off date has been published in writing in any guidance.  Engines installed 
in 2019 may well have been ordered between 1 and 2 years before the installation date under 
inflexible contracts that do not subsequently enable amendment from one engine to another due to 
the highly complex global supply chain. 

5.6.1. Engine Legacy and Compliance 

The dates that the orders were placed for the various engines are provided in Table 5-5.  The order 
date (not the site acceptance test date) is when the engine design is fixed, and is hence used to 
determine whether legacy standards apply against the requirement to meet BAT as 2g/Tier 2 or 
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equivalent.  Virtus request that upgrade programmes are applied under Improvement Condition to 
bring new non-compliant engines into BAT or ‘environmental equivalence’.  The 5 AVK supplied 
MTU engines in LON4 were installed between 2013 and 2018, and are guaranteed to be TA Luft 2g 
equivalent.  The newly ordered CAT 3516C -HD engines will be guaranteed to be US EPA Tier 2 
compliance.  The 3 newly ordered CAT 3516B engines can’t be certified as Tier 2 they broadly in 
line with 2g but may require marginal improvement to meet the standard, although they are based 
on emissions optimised engine variant. 

At LON3 VIRTUS & VIRTUS’ appointed consultants signed off on the LONDON3 generator 
specifications on 22 May 2018.  An Employer’s agent Instruction to early order the approved 
generators is dated 09 July 2018. The Environment Agency visited Slough on 11 July 2018.  

CAT US EPA Tier 2 compliance certification is provided in Appendix H.  

Table 5-5 – Virtus Generators Legacy Status 

Site Engine Type Customer 
Order Date 

Commissioning 
Date 

Legacy  TA Luft 2G / US 
EPA Tier 2 

LON4 CAT 3516C HD 29/06/2016 27/03/2017 Y No 

LON4 CAT 3516C HD 29/06/2016 21/03/2017 Y No 

LON4 CAT 3516C HD 19/04/2017 21/12/2017 Y No 

LON4 CAT 3516C HD 19/04/2017 01/12/2017 Y No 

LON4 CAT 3516C HD 19/04/2017 05/12/2017 Y No 

LON4 CAT 3516C HD 19/04/2017 04/01/2018 Y No 

LON4 CAT 3516C HD 17/05/2017 19/10/2018 Y No 

LON4 CAT 3516C HD 17/05/2018 23/05/2019 Y No 

LON4 CAT 3516C HD 17/05/2018 14/05/2019 Y No 

LON4 CAT 3516C HD 05/02/2021 NYA N to be remapped to 
US EPA Tier 2 

LON4 CAT 3516B HD 05/02/2021 NYA N marginal 
exceedence of US 
EPA Tier 2 request 
Improvement 
Condition 

LON4 CAT 3516B HD 05/02/2021 NYA N marginal 
exceedence of US 
EPA Tier 2 request 
Improvement 
Condition 

LON4 CAT 3516B HD 05/02/2021 NYA N marginal 
exceedence of US 



 

ENVIRONMENTAL PERMIT APPLICATION PUBLIC | WSP 
Project No.: 70092911 | Our Ref No.: 70092911/Slough Campus/EPR001 Rev 2 August 2022 
Virtus HoldCo Ltd Page 36 of 49 

EPA Tier 2 request 
Improvement 
Condition 

LON4  AVK XC3300 
20V4000G63L 

March 2013 - Y TA Luft 2G 
compliant 

LON4  AVK XC3300 
20V4000G63L 

March 2013 - Y TA Luft 2G 
compliant 

LON4  AVK XC3300 
20V4000G63L 

March 2013 - Y TA Luft 2G 
compliant 

LON4  AVK XC3300 
20V4000G63L 

Feb 2015 - Y TA Luft 2G 
compliant 

LON4  AVK XC3300 
20V4000G63L 

May 2018 - Y TA Luft 2G 
compliant 

LON3 MTU 16V4000G63 09/07/2018 - Y No 

LON3 MTU 16V4000G63 09/07/2018 - Y No 

LON3 MTU 16V4000G63 09/07/2018 - Y No 

LON3 MTU 16V4000G63 09/07/2018 - Y No 

LON3 MTU 16V4000G63 09/07/2018 - Y No 

LON3 MTU 16V4000G63 09/07/2018 - Y No 

LON10 MTU 16V4000G84F Aug 2019 - Y No 

LON10 MTU 16V4000G84F Aug 2019 - Y No 

LON10 MTU 16V4000G84F Aug 2019 - Y No 

LON10 MTU 16V4000G84F Aug 2019 - Y No 

LON10 MTU 16V4000G84F Aug 2019 - Y No 

LON10 MTU 16V4000G84F Aug 2019 - Y No 

It can be seen from the table above that there is a complex mix of legacy, new, compliant and non-
compliant engines. 

Further investigation is being undertaken with respect to the CAT 3516B engines which are 
nominally above Tier 2 certification.  A report will be prepared for later submission. 

A summary table of the Slough Campus engines is provided in Table 5-6 below with a proposed 
legacy and compliance route to 2g/Tier 2. 
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Table 5-6 – Slough Campus (LON4, 3, 10) engine emissions compliance 

Engine Type Date ordered 2G or Tier 2 compliant Route to compliance 

5x AVK XC3300 
2.4MWe 

Pre Dec 2018 TA Luft 2G Compliant 

8x CAT 3516C 2.2MWe Pre Dec 2018 No approx. 2.5G at 100% Legacy; Re-map under 
IC programme 

2x CAT 3516C 2.2MWe   

 

1x 

2018 

 

Post 2018 

No 

 

Tier 2 cert 

Re-map during 
commissioning 

Compliant 

3x CAT 3516B 2.0MWe Post Dec 2018 With Supplier (Finning/CAT) – 
emissions optimised variant, 
expected marginally above Tier 
2 at 75% load 

If necessary under IC, 
report to be prepared for 
approval 

6x MTU 16V G63 Pre Dec 2018, 
note 
commissioned 
late Dec 2018 

No Legacy; may be treated 
as new, immediate 
compliance under 
discussion; IC upgrade 
programme 

6x MTU 16V G84F Post Dec 2018 No IC upgrade programme 
to ‘environmental 
equivalence’, probably 
SCR. 

It is requested that these routes to compliance can be tackled under permit Improvement 
Conditions. 

 

5.7 EMISSIONS TO AIR 

Emissions to air from the site will vary depending upon the operational scenario of the engines 
(specifically the testing regime required by the manufacturers and in some cases also by the data 
centre clients). The engines will only be operational during periods of emergency back-up situations 
(i.e. in the event of a power outage from the national grid, or an internal system failure requiring a 
power stream to come off grid), or during testing. There will be no point source emissions to air 
outside of these periods. 

For the purposes of the Air Emissions Risk Assessment, the EA guidance ‘Unclassified, Emissions 
from generators (Version 1) Guidance on dispersion modelling for oxides of nitrogen assessment 
from generators’ states that where a generator is run on gas oil (diesel) only, NOx is the primary 
pollutant of concern.  

The engine data sheet emissions are presented in Appendix G for various loads, including a 
summary table; note around 88% is the normal stabilised continuous emergency load.  Off load tests 
are conducted at nil load, on load tests are conducted at 100% then 75% load.  A nil-load emission 
level isn’t provided by the manufacturer for routine monthly tests. Note the table presents the engine 
exhaust emissions concentrations and will differ from the modelled emission flow rates which 
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includes a substantial volume of engine enclosure cooling air.  The data sheet values will also need 
to be interpolated to steady state long term emergency operation of the engines which will be 
determined by the power stream load schedule (the maximum design load for IT, building 
requirements, cooling system load etc) which varies between data centres and can be designed to 
be around 85-90% of the engine maximum load capability (100%).  Virtus do not operate engines at 
110%.  Maximum output is generally only used for a short period of 20-30 minutes to recharge the 
UPS battery array. 

A review of EA permit determination documents also informs the required air quality modelling 
scenarios as: 

 The air quality model should be based on the worst extent of the planned testing scenarios of 
the generators; 

 Virtus test 1: each individual generator is powered up once per month for 11 months and run 
with no load for 5 minutes but allowing up to 15 minutes in the model; 

 Virtus test 2: Full service on-load test once annually, connected to a mobile load bank initial 
maximum load at 100% for 20 minutes followed by normal load of 75% for 120 minutes (one 
engine generator set at a time). 

There are no planning restrictions placed on Virtus which means that operation of the generator sets 
for testing and maintenance purposes can be undertaken anytime. However Virtus commit to BAT 
which is to avoid peak-traffic periods e.g. between 16:00 to 19:00. Further there will be no 
simultaneous testing of 2 or more gen-sets. 

Additionally, an average annual emergency operation scenario (assuming an emergency occurs 
once in every 5 or 6 years for 24 hours based on Ofgem grid operator outage data and on site 
outage worst case estimates) was developed based around initial 20 minute start-up load and 220 
minute subsequent stable operation to include: 

 Virtus emergency 1: worst case grid outage for 4 hours per annum (not modelled); and 
 Virtus emergency 2: Environment Agency specification to look at the impact of a 72 hour grid 

outage. 

The emissions of NOx associated with the generator tests are presented in Table 5-7.  The table 
provides the cumulative totals for the test regime (annual basis) for 31 engines.  The 10% load 
related emission levels are used for nil-load given the absence of a nil-load figure in the datasheets.  

Table 5-7 – Operational Scenario Emissions 

Scenario Mins / 
Load 

No. of 
gens 

NOx g/s NOx g/yr Cumulative 
Annual 
Emission  

Routine off-
load testing 
per month 

15 mins @ 
0% (10% 
load used) 

8 

3 

3 

5 

6 

6*** 

‘C’ - standard    1.1 

‘C’ - remap        1.1 

‘B’** - standard  1.19 

XC3300             0.36 

G63                   0.44 

G84F                 0.6 

87,120 

32,670 

24,064 

18,018 

26,135 

35,640 

223,647 g 
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Mains 
Failure test 
once per 
year 

20 mins @ 
100% 
load, then 
120 mins 
@ 75% 
load 

8 

3 

3 

5 

6 

6*** 

‘C’standard  4.70;   3.42 

‘C’ remap     4.34;   2.64 

‘B’ **             4.26;   2.85 

XC3300       3.53;   2.47 

G63             6.48;   5.40 

G84F           5.30    5.40 

196,992 

57,024 

61,520 

109,978 

280,088 

271,400 

1,053,132 g 

Total Test 
Emissions 

    1.277 tonnes 
NOx 

Emergency 
72 hours per 
year 

Modelled 
at 
scheduled 
load 
average 
for 72 
hours* 

31 ‘C’standard   

‘C’ remap      

‘B’                 

XC3300        

G63              

G84F           

 0.891 t 

0.690 t 

0.743 t 

0.643 t 

1.404 t 

1.399 t 

Total 72 
hour 
Emissions 

    5.772 tonnes 

*Initial Calculation for this submission undertaken on one hour at 100% load and 71 hours at 75% load though 
this will be refined in the Air Quality Assessment 

** ‘B’ emissions corrected by interpolation between two datasheets for local SCAC temperature, initial 
application text used the low brake specific fuel consumption datasheet (DM8369); the ‘B’ engines installed 
are low emissions optimised (datasheets EM2651/2652). 

*** Corrected for additional (sixth) engine in LON10 

Table 5-7 above presents the engines with unabated emissions, BAT compliance is discussed 
earlier in this report and remains to be agreed with the Agency. 

For the emergency scenarios, and in the absence of NOx concentration measurement data at 
specific load points, likely operational emissions concentrations for the emergency scenario 
emissions have been based on emissions data from the engine data sheets, see Appendix G, if 
necessary interpolated between data points;.   

 

5.8 FUEL STORAGE, DELIVERIES AND BAT 

STORAGE TANKS 

The diesel (ultra low sulphur gas oil, see specification below in Figure 5-3) is stored in steel tanks, 
each one situated at one end of each engine/gen-set container or configured as a belly tank.   

LON4 tanks are configured as shown below in the example photo: 
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Design:  

The above ground storage tanks are built to BS799: Part 5 Type J (2010), or OFS T200, which is 
referenced in Environment Agency guidance Storing Oil at a Home or Business.  These are double 
skinned tanks with an alarm fitted between the skins.  The ‘bund’ volume in this case is the void 
space or annulus between the inner and outer skin, which will prevent loss on leakage of the internal 
skin.  Design drawings of the day tanks and slab tanks are provided in Appendix C. 

Example design key specification for the tanks is given below. 

25,000ltr / 27,500ltr usable Double skin, Rectangular, above ground bulk storage tanks, each to 
provide sufficient fuel capacity to run 2500KVA/2750KVA  generator for 48hrs when running at full 
load. 

Dims: 4,400mm x 2950mm x 2660mm or 4950mm x 2950mm x 2650mm high + handrails 
1100mm H high/  

Manufactured from 5mm mild steel plate to BS 799 type J with shorter inner tank to form a 
compartment to one end. 

Complete with: 

 2” vent unit. 

 2” overfill prevention valve 

 1½” outlet valve + pipe to bund wall. 

 1½” return pipe and pipe to bund wall 

 2” drain suction pipe. 

 Low level switch – flexi M.O.F. 

 Leak detection switch – flexi M.O.R. } For 

 600mm square access } Compartment 

 1” outlet valve for fuel polisher 

 1” return for fuel polisher 

 OLE 4-20MA gauge unit 
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 Built In’ cabinet complete with 2 lockable doors 1500mm W x 600mm D x 2000mm H 

 Vertical caged access ladder to top of tank complete with hand railing around manhole and 
access hatch etc. 3,300mm x 2000mm area. Finish – galvanised 

 Bund ladder 

 Internal Tank Ladder 

 150mm UC’s underneath. 

 Finish 1 x primer 1 x enamel 

 Fixed to the tank and pre-piped at the factory is 1 x fuel polishing unit from the tank 
manufacturers. 

 

LON3 tanks are configured as belly tanks as shown below, the full drawing is appended in Appendix 
C. 

 

LON10 tanks are configured as belly tanks as shown below, the full drawing is appended in 
Appendix C. 

 

The Adler and Allan Fuel Specification for ultra low sulphur gas-oil is provided below. 
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Figure 5-3 - ULSG Class A2 spec 
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Positioning:  

The tanks are protected from vehicle movement impact by armco barriers (LON4), and sitting on 
raised concrete plinths.  The only vehicle movements will be diesel delivery by road tanker which will 
be supervised under a safe system of work procedure, as will the fuel delivery to the tank.  Delivery 
procedures are described and are contained in s.6.7.9. of Chapter 6 of the Virtus OHS&E Manual, 
including covering of local at-risk drains.  A spill response exercise is undertaken routinely to test the 
procedure. 

Secondary Containment: 

The Agency guidance states that secondary containment is “a drip tray” or “a bund – outer case 
which holds the container”, secondary containment does not include ‘double-skinned’ tanks etc 
“where the tank is surrounded by a second skin for extra strength”. 

Bouygues spec Sep 2019 for LON6 uses the term ‘double skinned’. The LON5 Bouygues full 
specification reference 550951.01 TS001 dated June 2018 was provided previously in relation to 
Virtus Stockley Park.  The term ‘double skinned’ is ambiguous in that the design is in fact to BS799: 
Part 5 which covers the internal Primary tank, fitted within an external tank which provides the bund 
function, within which the inventory will be prevented from releasing to the environment. This is 
therefore an integrally bunded design.  Should there be any perforation in the Primary tank, the leak 
will result in the level of liquid levelling out across the primary tank and bund space; and trigger the 
alarm sensor. The alarm function is provided by a C2020-B8 BLE probe set to alarm if tank 
inventory is released to the annulus. A data sheet (C2020 I & O Manual) is attached at Appendix I. 

All transfer pipes including the delivery point are held within the tank with the obvious exception of 
the rising pipe to the generator enclosure, and balancing pipework between tanks (which also 
provides the facility to pump diesel between adjacent tanks if necessary), which are routinely kept 
closed. 

The site slope to drainage system, interceptor and control valve are therefore tertiary containment 
measures. 

Deliveries 

Procedures for diesel deliveries are included in Virtus management system and defined in the 
Operations Manual and described in the box below: 

A fuel refill request is made by staff which initiates a controlled and safe system of work; a trained 
member of the FM Team takes a gauge reading and cross references this with a Monthly Log.  If 
necessary cross reference is made to the secondary fuel gauges.  Personnel are made aware of 
the maximum capacity of the generator fuel tanks at each location.  

The tanks must not be filled more than 95% of their capacity. The supplier must be given an 
accurate reading. Any concerns over the accuracy of the readings must be reported to the FM 
Team Contract Manager or Supervisor and Virtus. The FM Team shall inform both Virtus and site 
security that fuel delivery is to take place.  Where necessary the local area will be appropriately 
cordoned off using barriers and cones.  The tanker and its crew must be supervised at all times, a 
permit to work process applies.  Any ‘at risk’ drains must be covered to prevent potential loss to 
the drains and spill kits must be positioned nearby.  Any concerns over the quality of the spill kits 
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or drain covers must be reported to FM Team Contract Manager and Virtus.  Delivery of fuel will 
not be carried out until any remedial actions are conducted.     

The FM Team must ensure that all combustible materials, flammables and naked lights and 
mobile phones are removed or switched off within the fuel delivery area and immediate vicinity.    

All FM Team employees must ensure that they wear the correct level of PPE.    

The FM Team are to obtain delivery receipts/reports indicating the exact amount of fuel delivered 
to individual fuel storage tanks.   

 

 

A further procedure exists in the event of a spillage or leakage of fuel; triggering the Pollution 
Incident Response Plan if required.  Virtus operate a Nine Point Fuel / Chemical Spill Procedure 
which assesses the severity of the spill and associated risks, and initiates the appropriate response 
in terms of alarms, actions, notifications and records.  

Collected spilled oil and absorbent material is disposed of as hazardous waste.  

Tank Inspections (Asset Integrity Programme): 

Given the protection from impact (described above), and the structural design of the tank system (to 
BS 799: Part 5), the only remaining method of failure of the tank will be internal corrosion. This is a 
recent issue due to the increased use of biodiesel in diesel/gas-oil (see specification provided 
previously), Fatty Acid Methyl Esters attract water and dissipate it throughout the fuel which can 
cause acidic pitting of the tank surface internal, as well as the build-up of sludges.  

Corrosion is managed/mitigated by:  

 correct specification of the fuel (note the maximum zero Strong Acid Number specification of 
the Adler and Allan ULSG Fuel specification provided), 

  on-site continuous circulation of the diesel through the fuel polishing system to remove 
water and particulates;  

 quarterly fuel sampling as described in 6.7.9 of Chapter 6 of the OHS&E Manual; 

 5 yearly empty tank inspections; 

 Visual inspections of the external structures on a daily basis for signs of corrosion, with 
checks also being carried out as the generator is serviced (minor and major service) by the 
OEM or OEM approved provider (Ch6, 6.7.9) 6-monthly and annually.   

Chapter 6 OHS&E Manual is attached as Appendix D. 

All plant and asset management is controlled in Maximo and referencing SFG20 and other industry 
standard databases. The level and frequency of inspections and fuel sampling is greater than 
industry standard. Full detail of the 5-year tests will be provided when available. 
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5.9 SITE DRAINAGE 

 

The surface water drainage strategy for the Data Centres is that the engine enclosure area drainage 
system is separate from the remaining building, roof and car parking surface water drainage system, 
and passes via a dedicated by-pass or full retention separator/ interceptor before discharging to 
either the Thames Water surface water sewer or in the case of LON3 and LON10 to a soakaway.  A 
gate valve chamber has been installed to isolate the engine bay area from the drainage system in 
case of a spillage. The ultimate discharge point of the Thames Water sewer is being clarified.   The 
full drainage plans are attached and the detail areas around each discharge point to Thames Water 
sewer connection or to soakaways are shown below. 

 

 

Figure 5-4 - LON4 surface water drainage connection 
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Figure 5-5 - LON3 Drainage detail 
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Figure 5-6 - LON10 Drainage detail 

The drainage strategy is contingent on catastrophic failure having been designed out of the diesel 
storage system.  The procedures address potential local spills or overfill, notwithstanding that alarm 
systems and supervised delivery safe systems of work procedures are in place, as well as protection 
of ‘at risk’ drains during deliveries.   

Spill procedures are attached (Ch6 – Appendix E).  

Currently there are limited procedures or checks that provide inspection at the discharge to surface 
water sewer with the exception of the interceptor cleaning, for which Virtus have contractors 
identified and undertake regular cleaning and inspections (RAMS can be provided which provide 
evidence that the interceptors are cleaned, however Virtus undertake to ensure these are 
comprehensively developed and built in to site management systems (currently being completed as 
part of Improvement Condition to Stockley Park data centre permit).  Given the relatively recent 
construction of the drainage systems and handover in stages to Virtus control, this is considered 
appropriate. 

However, frequent inspection of the surfaces around the engines and pathways to the drains are 
made on a daily basis. Any developing leaks or spills would be detected, and spill clean up 
instigated immediately, preventing any emission that might overwhelm the interceptor.   
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5.10 WASTE MANAGEMENT 

Waste management procedures and controls are outlined in Operations Manual Chapter 6.  Audits 
of service providers are audited regularly, including directly and indirectly contracted (via FM 
Teams).  

Wastes which will be produced at the data centre will be recorded on a Waste Stream Duty of Care 
Matrix (QHS-37-06) which includes the following required information: 

 Waste type and EWC code; 
 Whether it is hazardous or non-hazardous; 
 Activity waste has arisen from; 
 Broker number (if applicable); 
 Waste carrier and licence number; 
 Name and addresses of waste transfer station (waste destination);  
 Waste management licence number of destination facility; and 
 Disposal route (i.e. recycled, recovered, etc.)  
 

The matrix for the data centre will be maintained and updated by sub-contractor Optimum.  Waste 
data will be recorded.   

Virtus operate a Duty of Care system described previously which identifies the appropriate 
contractors for waste removal, ensures correct licensing and permitting of carriers and disposal 
locations, and undertakes audits to ensure legal compliance.  All contractors/subcontractors who 
have a responsibility to collect or remove waste have their waste credentials registered in the Duty 
of Care spreadsheet, ensuring that all waste (both hazardous and non-hazardous) is handled in 
accordance with regulations. Waste oil-filters are currently sent to Slicker Recycling, Kent. 

 

5.11 WASTE DIESEL MANAGEMENT 

Waste diesel in quantity will only be produced if fuel polishing measures have failed to sufficiently 
maintain the quality of the diesel.  Virtus processes therefore exist to avoid fuel degradation, and 
these are an important part of management of the system.  It has been confirmed that there has 
been no waste diesel collected or disposed of, and therefore the ‘expected quantities’ of waste 
diesel are nil.  However, the process for the collection of waste diesel is as follows: 

Upon evidence from quarterly diesel sampling results that diesel is no longer suitable for 
combustion, the data centre site teams would contact the contracted diesel supplier to remove the 
unsuitable diesel and replenish the bulk tanks.  The removal of waste diesel requires the mandatory 
on-the-spot completion of a Hazardous Waste Consignment Note with a Part E update to follow.  All 
waste consignment notes are required to be issued to VIRTUS site management and compliance 
departments for verification against permits/registered activities.  

Diesel Sampling contracted methodology: 

Gain access to the top of the diesel tanks and take two samples of diesel, one from the 
middle of each diesel tank and one from the bottom of the diesel tank  
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The diesel tank samples will be sent to a Laboratory and the results will determine the 
condition of the diesel which will include the following:  

1) Density of Diesel@ 15oC  

2) Flash Point of Diesel  

3) Water Content - ppm  

4) % of Fam/Bio Diesel  

5) Specific Gravity – g/ml  

6) Bacteria TC - cfu  

7) Fungus / Mould - cfu  

8) Sulphur-ppm  

9) Practical Count  

10) Supply a diesel sample test report for each generator diesel tank 

 

 

The complete method statement is attached as Appendix J.  

Waste diesel contained will be contained in filters or expended spill kits and is collected and 
removed from site by the specialist contractor completing the work (filters) and by contracted waste 
service providers (spill kits) for disposal.  All removals/collections of such wastes are supported by 
the completion of Hazardous Waste Consignment Notes.  
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SITE & DRAINAGE PLANS 

 
 



 

ENVIRONMENTAL PERMIT APPLICATION WSP 
Project No.: 70092911 | Our Ref No.: 70092911/Slough Campus/EPR001 Rev 2 August 2022 
Virtus HoldCo Ltd 

PLEASE REFER TO FOLDER APP B 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Public 

 
 

 
CONTAINER AND TANK DRAWINGS 
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HV CONNECTION SCHEMATICS 
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VIRTUS OHS&E CHAP 6 
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Table G-1 – Engine Emissions Data 

Data 
sheet 
ref % load 

Power 
with fan 
kWe* 

VFR Act 
wet 
m3/min 

VFR  wet 
m3/s 

@STP, 
wet 
m3/min 

@ STP, 
dry 
m3/min 

water 
@0C m3 
/min 

dry 
Nm3/se
c 

NOx 
g/hr g/sec 

conc 
mg/Nm3 
@ 5%O2 
dry 

'g' 
concentr
ation 

3516B 2500kVA  

 

          

DM8369 

EM2651
/2 100 2000 475.56 7.93 160.32 146.5 -  15345 4.26 2480.92 2.48 

Low 
Emission 75 1500 374.84 6.25 136.54 124.8 -  10253 2.85 2214.74 2.21 

 50 1000       7442.8 2.07 2370.26 2.37 

 25 500       4937 1.37 2823.88 2.82 

 10 200 107.3 1.79 49.5 45.22 -  2916 0.81 3043.36 3.04 

3516C 2750kVA             

EM0599 100 2200 484.2 8.07 176.1 160 16.1 2.67 16904 4.70 2575.8 2.58 

Low 
BSFC 75 1650 376.5 6.28 141.7 128.7 13 2.15 12313 3.42 2465.1 2.47 

 50 1100 260 4.33 99.7 90.6 9.1 1.51 11589 3.22 3385.2 3.39 

 25 550 166.3 2.77 66.9 60.8 6.1 1.01 7044 1.96    

 10 220 114 1.90 53.6 48.7 4.9 0.81 3962 1.10 3215.1 3.22 

3516C Low emission US EPA Tier 2 
compliant                   

EM2883 100 2200 478.9 7.98 177.8 162.5 15.3 2.71 15615 4.34 2351.00 2.35 

Data interpolated between 2 datasheets EM2651 and 2652 
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Data 
sheet 
ref % load 

Power 
with fan 
kWe* 

VFR Act 
wet 
m3/min 

VFR  wet 
m3/s 

@STP, 
wet 
m3/min 

@ STP, 
dry 
m3/min 

water 
@0C m3 
/min 

dry 
Nm3/se
c 

NOx 
g/hr g/sec 

conc 
mg/Nm3 
@ 5%O2 
dry 

'g' 
concentr
ation 

  75 1650 388.3 6.47 149.5 137.6 11.9 2.29 9519 2.64 1869.00 1.87 

  50 1100 263.9 4.40 102.8 94.7 8.1 1.58 9262 2.57 2698.7 2.70 

  25 550 163.6 2.73 68.8 63.9 4.9 1.07 6068 1.69 3038.9 3.04 

  10 220 110.8 1.85 54.8 51.8 3 0.86 3950 1.10 3432 3.43 

MTU XC3300 EDS40000451-1-0002-EMISSIONSDATENBLATT       TA Luft  

LON4 100 2590  9.98  3.45    3.53 1537 1.5 

 75 1942  7.21  2.59    2.47 1534 1.5 

 50 1295  4.86  1.81    1.72 1612 1.6 

 25 647  2.28  1.00    0.92 2022 2.0 

 10 259  0.87  0.47    0.36 2743 2.7 

 

MTU EDS4000 0412 / ZNG00013253_EMISSIONSDATENBLATT G63/24F       2g? 

LON3 100 1966  5.74  3.45    3.84 4464 4.5 

 75 1475  4.56  2.59    2.68 4729 4.7 

 50 983  3.39  1.81    1.86 3836 3.8 

 25 491  2.13  1.00    0.99 2989 2.9 

 10 197  1.24  0.47    0.40 2294 2.3 

 

MTU  EDS4000 1229 / ZNG00013256_EMISSIONSDATENBLATT       2g?  

Data in red not directly available from datasheet, calculated 
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Data 
sheet 
ref % load 

Power 
with fan 
kWe* 

VFR Act 
wet 
m3/min 

VFR  wet 
m3/s 

@STP, 
wet 
m3/min 

@ STP, 
dry 
m3/min 

water 
@0C m3 
/min 

dry 
Nm3/se
c 

NOx 
g/hr g/sec 

conc 
mg/Nm3 
@ 5%O2 
dry 

'g' 
concentr
ation 

LON10 100 2184  6.5      5.3 3489 3.5 

 75 1639  4.8      5.4 4704 4.7 

 50 1092  3.7      2.8 3363 3.4 

 25 546  2.4      1.2 2628 2.6 

 10 218  1.6      0.6 2293 2.3 

*note CAT and AVK engines express power differently; CAT as kWe at genset output; AVK as engine brake power kW 

 

FOR FULL DATASHEETS PLEASE REFER TO FOLDER APP G 
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OLE C2020 MANUAL 
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DIESEL TESTING METHOD 
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