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1. Background

Portsmouth City Council (PCC) has been approached by Portsmouth Naval Base Property Trust (PNBPT), who operate BH5
(Boathouse 5) and BH7 (Boathouse 7), which includes a restaurant. In order to reduce financial expenditure on utilities and
reduce carbon emissions, PNBPT wish to assess the feasibility of installing solar photovoltaic (PV) systems on these buildings.

Based on previous correspondences from the client, conversations have already been held with Historic England to
determine likelihood of planning permission being granted for the installation of solar PV. Based on the information provided
to PCC; the PV capacities, estimated capital costs and financial savings have been assessed through two different options to
showcase to the client the installation data based on; 1) Conforming to Historic England's requirements (reduced capacity),
and 2) Maximising the available roof space (full capacity).

Note: no structrual drawings/assessments or roof condition reports have been provided or completed to determine the
structural or condition suitability of either roof. This would need to be completed as early into the project's lifecycle as
possible to ensure suitability before further surveys/works are completed.

Note: electrical infrastructure suitability for the connection of solar PV has not been surveyed - nor have any existing
drawings/SLDs been received. Electrical suitability survey would need to be completed as early into the project’s lifecycle as
possible to ensure suitability before further surveys/works are completed. No correspondence or connection application has
been submitted to the DNO - so grid connection suitability is unknown.
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2. Initial Solar PV Assessment

2.1 Desktop solar PV study

The solar PV systems across both buildings have been modelled in specialist solar PV design software (PV*SOL) using
reference Tier-1 415-Watt solar panels and inverters commonly used within the industry.

Since the project is contingent on approval by Historic England, two system sizes have been designed for each building:
e System size reduced by 1/3 to ensure that the panels are not visible from street level - as requested by Historic
England.
e Maximising the suitability orientated available roofs.

This model has allowed an estimate of the yearly electricity generation with a resolution of one hour. Combined with
consumption data, this gives an estimate of potential financial savings.

The consumption was calculated from monthly data provided by PNBPT, combined with detailed half-hourly profiles of the
relevant building types provided by PV*SOL software.

The results of the simulation include:
e Total yearly generation
e Financial Savings
e  Estimated costs

2.2 Boathouse 7

Capacity 52.29 kW 82.17 kW
Generation in year 1 (kWh) 56,534 89,794
Savings in year 1* £16,290 £22,752
Savings over 25 years* £407,281 £568,813
CO2e savings (tonnes) 11.7 18.5

*Based on current 29.05p/kWh unit rate paid to MoD




Portsmouth
CITY COUNCIL

BH7 Reduced capacity
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BH7 Full capacity
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23 [Boathouse 5

Capacity 34.86kW 54.78kW
Generation in year 1 (kWh) 34,397 53,196
Savings in year 1 * £8,598 £11,080
Savings over 25 years* £214,962 £277,013
CO2e savings (tonnes) 7.1 11.0

*Based on current 29.05p/kWh unit rate paid to MoD
*Figures based on 'likely' consumption figures with estimated planned occupancy.

BHS5 reduced capacity

= Consumption: 154,704
Standby Consumption (Inverter): 12

4

154,716

X

* 120,346
Down-regulation at inverter: 0
PV Generator Output 34.86 kWp
Spec. Annual Yield 986.37 kWh/kWp
Performance Ratio (PR) 91.03 %
Yield Reduction due to Shading 19 %
PV Generator Energy (AC grid) 34,397 kWh/Year
Own Consumption 29,599 kWh/Year
Grid Export 4,798 kWh/Year

Own Power Consumption 86.0 %
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BH5 full capacity
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3. Estimated capital costs

Figures within section 3 are capital cost estimates for PNBPT should they choose to finance the PV works themselves. PCC's
management fee is not included within these figures, which would be applicable if PCC were to manage, but not finance the
works (approx. 12.5% estimated contract sum - agreed through an executed NEC Professional Service Contract).

BH7
There is often an uplift in the cost of PV installations on slate roofs, so the estimated costs for BH7 are as follows:

52.29 KWp: £70,278
82.17 kWp: £110,436

BH5
Based on the type of roof (corrugated tin), the estimated capital costs are:

34.86 kWp: £39,043
54.78 kWp: £61,354

PCC would suggest these project costs could be bettered, should the client utilise PCC's Solar PV & Associated Framework
and procure through a mini-competition tender process, of which PCC could manage as part of their management service.

4. PPA

Portsmouth City Council offers the option of a Power Purchase Agreement (PPA), whereby the roof would be leased for 25 or
30 years to Portsmouth City Council, and the solar PV systems would be installed and maintained (by PCC), at no cost to PNBPT.
The site would then use the electricity generated by the solar panels and be charged at a (PPA) rate cheaper than the rates
offered by energy providers.

Generation meter Export meter
100,000 kWh 10,000 kWh

90,000 kWh
20 p/kWh )

30,000 kWh
40 p/kWh

In the above example, the building uses 120,000 kWh annually. PCC installs a solar PV system on the
roof, that generates 100,000 kWh/year, of which the usage of the building accounts for 90,000 kWh
of electricity consumption at a rate of 20 p/kWh. The rest of the energy consumed would come as
usual from the grid.

In this scenario, there is zero capital (or ongoing revenue) expenditure required from the client. However, the
client will realise less 'savings' than they would if they fully financed the project themselves. These savings
would be determined based on the PPA rate PCC would charge (needs to be calculated to ensure ROI for PCC),
based on current Public Works Loan Board borrowing rates and estimates of installation costs. The savings for
the client with this PPA option (example only) would be as follows (assuming 'reduced' size systems installed -
as per section 2):

Site £ Savings (Year 1) £ Savings (25 Years)
BH7 £6,500 £295,000
BH5 £3,500 £158,000
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5. Programme

An indicative programme of a proposed solar PV project would follow an approximate schedule as indicated in the table

below:
Task Indicative dates
1 Desktop Design, Feasibility Analysis (this document) 315t August 2023
2 PCC Brief, including fee proposal (if required) Contract 14' September 2023
Executed
3 G99 Grid application 20t September 2023
4 | Structural Survey & Roof Condition Surveys 25" October 2023
5 Planning Application/Historic England Submission 25% October 2023
6 PPA & Roof Lease Execution (if required) 27" November 2023
7 Follow-up Technical Site Visits 6™ December 2023
8 | Tender Documents Compiled December 2023
9 Tender Documents Published 15% January 2024
11 | Contractors Site Visits 22" January 2024
9 Deadline for Requests for Clarification 29t January 2024
10 | Tender Submission Deadline 5t February 2024
11 | Issue of Tender Evaluation Results 12 February 2024
12 | Standstill Period (if required) 12th - 19t February 2024
13 | Contract Award 19t February, 2024
14 | Commencement of Works 25™ March, 2024
15 | Completion of Works 10t May, 2024
16 | End of Defects Period 10th May, 2025

6. Procurement

This project will make use of PCC's Framework for the Design, Supply and Installation of Solar PV Systems and Associated
Equipment, through which it will be offered to eight Tier 1 contractors. This Framework would only be available for use,
should PNBPT appoint PCC as a managing agent, or enter into a PPA contract with PCC (due to restrictions in use of said

framework). The contractors on Tier 1 of PCC's framework are:

Evo Energy

Solar Voltaics

Solar Advanced Systems
Custom Solar

ZLC Energy

Infinity Energy

Joju

Bright Spark
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