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Scope of Work and Design Details (Revision 2)
1. The Premises: 
a. Senate House, Malet Street, Bloomsbury, London, WC1E 7HU
b. International Hall, Landsdowne Terrace, Bloomsbury, London, WC1N 1AS
2. The Client: University of London
3. Main Contractor: Bouygues E&SFM Services Ltd
4. The Commencement Date shall be: 7th January 2018
5. The Date for Completion shall be: 25th February 2018
6. Scope of Works:
General Obligations

For the design, supply, installation and commissioning of Solar Photovoltaic systems and associated ancillary equipment at the named sites. The scope of works shall include for all consultancy, design, equipment and labour necessary to deliver compliant and functional systems as outlined below. The systems shall be eligible for, and shall be registered under the UK Government’s Feed In Tariff Scheme.  
Senate House
49.68kW, 184 Panel Solar PV Installation. 
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System Breakdown

· Total Installed Capacity:  49.68 kW 

· Annual Generation:  46,553 kWh 

· Expected On Site Consumption: 100% 

Positioning & Comments

The array shall be located on the lower roofs to the south of the main tower immediately adjacent to Malet Street has been put forward for a full planning application.

Where the DC cable leaves the array it shall be contained on the flat roof using suitably sized cable tray and weighted rubber feet to be supported every 1.8m, with labelling every 3m or on each section.   The cable shall be routed to the room located above the riser that will house the inverters. Isolation points will be located at each inverter and then at a dedicated distribution board for the solar pv.  The AC cables will be taken down via the riser to the distribution board on the floor below and a further isolator will be fitted alongside the generation meter before the final connection is made into the existing distribution board. 
The kit will be lifted to the roof using a Roto telehandler from the point outside the café.  No scaffolding required due to the existing parapet wall.  A container will be placed in the east car park to hold kit and then any waste ready for removal.
International Hall
Original Proposal - 42.66kW, 158 Panel Solar PV Installation. 
A redesign after pre installation survey has changed the proposal to a 44.84kW, 152 panel installation.  This will produce similar annual generation utilising an east west system and higher output 295W monocrystalline panels.  This will not have any effect on the budget.
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System Breakdown

· Total Installed Capacity:  44.84 kW 

· Annual Generation:  41,827 kWh 

· Expected On Site Consumption: 100% 

Positioning & Comments

The arrays shall be located on the flat roofs of the building, occupying each roof to maximise the output.  The design has been submitted to planning for approval.  Scaffold tower will be located on the north west corner of the building where the cars are currently parked.  Guardrail will surround the flat roof in the areas we are working.  A hoist shall be used to bring the kit from the floor level to the roof.
Where the DC cable leaves the array it shall be contained on the flat roof using suitably sized cable tray and weighted rubber feet to be supported every 1.8m, with labelling every 3m or on each section.   The cable route will be taken through the existing entry point on the roof in the north east corner.  The inverters will be located on the floor below in the small electrical switch room and then from the inverters into isolators and then the dedicated pv board before the generation meter.  The AC cable will then be ran to the 3 phase distribution board in the same room before a final isolator and then into the existing distribution board.
Prior to installation UT Power will carry out an EPC and Structural Survey to assess the suitability of the buildings and the eligibility for the FiT based on the EPC rating.  A TEDDS calculation will be made and an energy performance certificate issued prior to installation.
Waste will be stored for removal in the courtyard.
The PV System

The PV systems shall be designed, selected, installed, tested and commissioned in accordance with the latest version of all applicable standards, guidance, statutory regulations (some of the key standards are scheduled below):
STANDARDS AND DOCUMENTS

BS 7671

IET Wiring Regulations – Requirements for Electrical Installations – Part 7 Special Installations or

Locations – Particular Locations – Section 712 Solar Photovoltaic (PV) Power Supply Systems

IET Guidance Note 7 – Special Locations – Chapter 10 Solar photovoltaic (PV) power supply systems

IET Code of Practice for Grid Connected Solar Photovoltaic Systems

BS EN 1991-1 Eurocode 1 – Actions on structures

BS EN 50272 Safety requirements for secondary batteries and battery installations

BS EN 61215 Terrestrial photovoltaic (PV) modules – Design qualification and type approval

BS EN 61427 Secondary cells and batteries for renewable energy storage – General requirements and methods of test

BS EN 62124 Photovoltaic (PV) stand-alone systems – Design verification

BS EN 62446 /

IEC 62446

Photovoltaic (PV) systems – Requirements for testing, documentation and maintenance

IEC 60364-7-

712

Electrical installations of buildings – Requirements for specials installations or locations – Solar

photovoltaic (PV) power supply systems

IEC 61215 Terrestrial photovoltaic (PV) modules – Design qualification and type approval

IEC 61730 Photovoltaic (PV) module safety qualification

IEC TS 62548 Photovoltaic (PV) arrays – Design requirements

MCS (The Microgeneration Certification Scheme) Installer and Product Standards

MCS (The Microgeneration Certification Scheme) & ECA (Electrical Contractors’ Association) – Guide to the Installation of

Photovoltaic Systems

BRE (Building Research Establishment) – Photovoltaics in Buildings – Guide to the installation of PV systems

BRE (Building Research Establishment) – Digest 489 – Wind loads on roof-based photovoltaic systems

BRE (Building Research Establishment) – Digest 495 – Mechanical installation of roof-mounted photovoltaic systems

ENA (Energy Networks Association) – Engineering Recommendation G5/4 – Planning levels for harmonic voltage distortion and connection of non-linear equipment to transmission and distribution networks in the UK

ENA (Energy Networks Association) – Engineering Recommendation G59 – Recommendations for the connection of generating plant to the distribution systems of licensed distribution network operators

ENA (Energy Networks Association) – Engineering Recommendation G83 – Recommendations for the connection of type tested small-scale embedded generators (up to 16A per phase) in parallel with low voltage distribution networks
ENA (Energy Networks Association) – Engineering Recommendation P28 – Planning limits for voltage unbalance in the United Kingdom for 132 kV and below

All current and relevant ENA (Energy Networks Association) / ESI, BRE and MCS publications.

All standards, guidance and statutory regulations detailed within Section 2E-3
Where the above standards and documents refer to supporting standards and documents these shall be fully complied with in all respects.
Scope of Works

The PV systems installation shall include the provision of the following (where required):-

1) PV support structure on the roof.

2) PV modules

3) Fixing of PV modules to the support structure.

4) Interconnection of PV modules into complete functional PV arrays.

5) Local DC switch disconnectors – integral to inverters.

6) Inverters with output metering.

7) G59 relay protection, 4 pole contactors and associated wiring for grid connection systems > 16A / phase.

8) Local AC isolators – adjacent to the inverters.

9) Main AC isolators located at the final point of LV connection.

10) Suitable protective devices installed within the electrical switchgear at the final point of LV connection.

(The isolation and protection at the final point of LV connection may be provided by a common device).

11) Metering at the final point of LV connection 
12) All necessary liaison with the DNO and the provision of all necessary information /documentation.

13) All necessary earthing and bonding (if required).

14) All necessary DC, AC and communications cabling.

15) All necessary DC plug and socket connectors.

16) All necessary cable support and containment systems.

17) Inspection, testing and commissioning.

18) All necessary identification, notices and labelling.

19) All necessary O&M information.
General Requirements

All PV systems equipment shall be designed, selected, installed, tested and commissioned in strict accordance with IEC TS62548, BS 7671, BS EN 62446, MCS Installer and Product Standards and the MCS & ECA – Guide to the Installation of Photovoltaic Systems.

UT Power shall undertake calculations taking in to consideration the location, orientation, tilt, shading and heating of the PV modules to achieve the performance parameters identified in this specification.

Cabling shall be sized with particular attention paid to the volt drop requirements of BS 7671 and to ensure the required amount of electricity is measured at the final point of LV connection.wp.com 5

On the DC side of the PV system Class II equipment with double or reinforced insulation shall be used for protection against electric shock.

All power, signalling and earthing / bonding cabling shall be LSZH (LSOH, OHLS) with emissions of hydrogen chloride gas <0.5%. All PV systems equipment and cabling shall be selected and installed in strict accordance with manufacturers’ literature.

The PV systems shall be designed and installed to maintain the weather tightness of the structure to which they are fixed.

Notwithstanding the above or any other applicable regulation or standard, the installation shall be designed to adhere to the following:

· Building Regulations Approved Documents

· Part A. Structure

· Part B. Fire safety

· Part D. Toxic substances

· Part K. Protection from falling, collision and impact

· Part L. Conservation of fuel and power

· Part M. Access to and use of buildings

· Part P. Electrical safety

· Working from Height Regulations

· The Safety, Health and Welfare at Work (Exposure to Asbestos) (Amendment)Regulation

· Control of Asbestos Regulations 2012

· NASC Technical Guidance TG20

· BS 7671:2008+A3:2015 Requirements for Electrical Installations

· Eurocodes for Structural Engineering

· BS EN/IEC 62305 Lightning protection standard

· UK Feed In Tariff Scheme

· IEC TC 82: Solar photovoltaic energy systems

· Engineering Recommendation G59/3-2 (where applicable)

· Engineering Recommendation G83/2 (where applicable)

· Engineering Recommendation G100 (where applicable)

· The Control of Electromagnetic Fields at Work Regulations

· MCS Scheme Requirements

UT Power shall ensure that the Works are designed in accordance with the following guidance documents and design standards:

· CIBSE Guide C: Reference Data

· CIBSE Guide F: Energy Efficiency

· CIBSE Guide M: Maintenance Engineering and Management

· CIBSE TM25 Understanding Building Integrated Photovoltaics
· CIBSE TM37 Design for Improved Solar Shading Control
· CIBSE TM38 Renewable Energy Sources for Buildings
Goods & Materials

The Mounting Kit 
This has been specified as Van Der Valk Pro plus for both sites. The layout and configuration is as per the manufacturers design software and comprises of a metal frame to clamp the panels to, with rubber feet to protect to the roof surface and ballast calculated based on location and the height of the installation.
Calculations made by the ValkPVplanner are according the underneath codes and assure the right strength for flat roof mounting systems and sufficient ballast.

10 Year Warranty
NEN-EN 1990 (Structural desing)

BS-EN 1990 (Structural design)

IS-EN 1990 (Structural design)

SFS-EN 1990 (Structural design)

NBN-EN 1990 (Structural design)

SS-EN 1990 (Structural design)

NS-EN 1990 (Structural design)

NEN-EN 1990-1-3 (Snowload)

BS-EN 1990-1-3 (Snowload)

IS-EN 1990-1-3 (Snowload)

SFS-EN 1990-1-3 (Snowload)

NBN-EN 1990-1-3 (Snowload)

SS-EN 1990-1-3 (Snowload)

NS-EN 1990-1-3 (Snowload)

NEN-EN 1990-1-4 (Windload)

BS-EN 1990-1-4 (Windload)

IS-EN 1990-1-4 (Windload)

SFS-EN 1990-1-4 (Windload)

NBN-EN 1990-1-4 (Windload)

SS-EN 1990-1-4 (Windload)

NS-EN 1990-1-4 (Windload)

NEN 7250 (Flat roof Solar systems)

NVN 7250 (Flat roof Solar systems)

NEN 7250 (Pitched roof solar systems)
Panels

The selected panel will comply to the following criteria:
Hold current MCS certification

Tier One list

270W or greater
10 Year Product Warranty

25 Year generation Warranty, a linear deterioration of no greater than 20%
Hold product certification in line with IEC61215/IEC61730/UL1703/IEC61701/IEC62716
Inverters
SolarEdge specified inverters and optimisation

12 Year inverter warranty

25 Year optimiser Warranty

Inverter Compliance 
Safety IEC-62103 (EN50178), IEC-62109
Grid Connection Standards VDE 0126-1-1, VDE-AR-N-4105, AS-4777, G83 / G59
Emissions IEC61000-6-2, IEC61000-6-3 , IEC61000-3-11, IEC61000-3-12, FCC part15 class B

Additional Materials

· DC & AC switchgear: in accordance with Technical Design, to be manufactured and supplied by reputable companies

· MID Class 1 Generation Meter capable of 30 minute aggregated kWh measurement and transmission (push) to a designated URL address via GPRS or GSM. 

· DC and AC cabling, as required to meet Technical Design requirements

· Containment, trunking and conduit, glands and jointing as required meeting Technical Design requirements

· MC4 connectors, or as specified to match the solar PV array connectors 

· Sundry equipment required to complete a good quality installation
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