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Swale House – 124.1 kWp PV Array - DRAFT 

Executive Summary 

I expect a 124.1 kWp PV array to generate in the region of 117,128 kWh pa, offsetting ~50% of the 

electricity currently consumed in Swale House annually. Just under 90% of the electricity generated 

by the array would be used on site with the remaining 10% exported to grid. At current electricity 

prices the savings/revenue generated by the array would be worth just over £32,740 annually. I 

would expect an investment in the region of £81,000 to reach payback between 2.5 to 3 years, 

depending on the cost of financing, with an internal rate of return approaching 40% after 10 years. 

1. Background

The objective of this report is to provide evidence to establish, against a backdrop of severe 

constraints on local government funding, whether there is sufficient financial justification for Swale 

Borough Council to invest in installation of a large PV array on the roof of its headquarters building, 

Swale House. 

It is the first of a series of reports for buildings owned/operated by Swale Borough Council. 

This report has been prepared based on 13 years of experience with Invicta Clean Energy Ltd as a 

designer and installer of PV systems and with access to up-to-date pricing from one of the UK’s 

largest and most longstanding wholesalers of PV equipment. However it is noted that this advice has 

been offered independently of my role as an installer. 

2. Scope

Further to my recent site visit I have Identified scope for installation of 6 separate PV arrays laid out 

across various roofs on Swale House, with a combined nominal output of 124.1 kWp. This utilises all 

the accessible flat roof surfaces and takes into account shading from buildings, a flagpole and 

several antennae. 

The purpose of this report is to provide an outline specification and estimated costs for the arrays, 

estimates of their annual generation and to compare these to actual electricity consumption.  From 

these the likely rates of self-consumption and self-sufficiency can be determined. This allows the 

prospective annual revenue (savings) to be estimated and compared to the estimated capital outlay 

to determine the project’s simple payback period and IRR. 

Because the proposed PV array achieves a relatively high self-consumption rate (89.6%, see Section 

7 below), which means the surplus generated by the array over day-time uses would be relatively 

small, I have excluded battery storage from this specification. It would be possible to retrofit battery 

storage at a later date. 
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3. PV Array Layout

The roof survey identified 6 separate areas, each of which would be suitable for mounting a PV 

array, as set out in Figure 1 and Table 1 below. These are categorised according to level; A = lower 

level, B = upper level, C = roof of plant room 1.  These areas have been selected taking into account 

shading from buildings (plant rooms 1 and 2 and the stairwells), a flagpole, antennae and also the 

need for access. They have been divided into 11 separate sub-arrays reflecting areas with (A2, B2, 

B4, B5, C1) and without (A1, A3, B1, B3, B6, C2) significant shading. 

*Table 1 – Sub-arrays, shading, nominal capacity and number of PV modules

Location Shading Array 
kWp 

# of 
modules 

A1 Lower level front No significant shading 31.025 73 

A2, A3 Lower level rear Shading at front from stairwell building 
(A2), no shading at rear (A3) 

23.375 55 

B1 Top level front No significant shading 2.125 5 

B2, B3, B4 Top level middle Shading from Plant Rm 1 (B4) and Plant 
Rm 2 (B6); no significant shading in 
middle section (B5). 

27.2 64 

B5, B6 Top level rear Shading at front from Plant Rm 2 (B5), 
no shading at rear (B6) 

21.25 50 

C1, C2 Roof of plant 
room 1 

Shading at front from flag pole and 
weather station antenna (C1); no 
shading at rear (C2). 

19.125 45 
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Figure 1 – Swale House Roof PV Layout
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4. Equipment and Design 

The system design uses an Esdec Flat Fix Fusion mounting system with panels at 13° inclination (see 

Appendix 1). Panel orientation is SSW, 195°.  A benefit of this mounting system is that it minimises 

the requirement for ballast. 

The photovoltaic modules used in this analysis are JA Solar 425Wp Mono PERC Half-cell MBB LR 

Black Frame (see Appendix 2). 

Each of the 6 arrays would have its own Solis 5G 3-phase inverter (see Appendix 3). These would be 

connected to grid via existing 3-phase sub-distribution boards in Plant Room 1 and Plant Room 2. 

Shaded and unshaded sub-arrays would be connected to separate MPPTs on the inverter. These 

would be linked by an Export Power Manager. 

A system administrator would monitor the performance of each of the arrays using an online portal.  

The equipment specified in this analysis conforms to industry standards. However it is likely that a 

contractor selected to undertake the project will propose alternatives. 

 

5. PV Annual Generation 

The estimated annual output for each of the 11 sub-arrays is set out in Table 2 below, taking into 

account inclination, orientation and shading (a shade factor of 0.75 has been applied to derate the 

output of the shaded sub-arrays). The overall estimated annual output of the combined 124.1 kWh 

array is 117,128 kWh.  
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Table 2 -   Estimated Annual Output for PV Sub-Arrays 

 

 

A. Installation data                                                                                   
Total A1 A2 A3` B1 B2 B3 B4 B5 B6 C1 C2 Total   

Installed capacity of PV system - kWp (stc) 31.025 14.875 8.5 2.125 8.925 9.35 8.925 6.375 14.875 6.375 12.75 124.1 kWp 

Degrees from south 15 15 15 15 15 15 15 15 15 15 15   ˚ 

Inclination of system - degrees from horizontal 13 13 13 13 13 13 13 13 13 13 13   ˚ 

Postcode region 2 2 2 2 2 2 2 2 2 2 2     

B. Calculations 

kWh/kWp (Kk) from table 1039 1039 1039 1039 1039 1039 1039 1039 1039 1039 1039   kWh/kWp 

Shade Factor (SF) 1 0.75 1 1 0.75 1 0.75 0.75 1 0.75 1     

Estimated annual output (kWp x Kk x SF) 32235 11591 8832 2208 6955 9715 6955 4968 15455 4968 13247 117128 kWh 

C. Other data 

CO2 saving 18.31 6.58 5.02 1.25 3.95 5.52 3.95 2.82 8.78 2.82 7.52 67 
tonnes 
CO2 

Estimated savings per annum* £8,528.23 £3,066.66 £2,336.50 £584.13 £1,839.99 £2,570.15 £1,839.99 £1,314.28 £4,088.88 £1,314.28 £3,504.75 £30,988 * 

Estimated export income per annum (SEG)** £528.01 £189.87 £144.66 £36.16 £113.92 £159.13 £113.92 £81.37 £253.15 £81.37 £216.99 £1,919 ** 

Total estimated savings/income per annum £9,056.24 £3,256.52 £2,481.16 £620.29 £1,953.91 £2,729.28 £1,953.91 £1,395.65 £4,342.03 £1,395.65 £3,721.74 £32,906   
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The overall annual output on Table 2 above is represented in monthly format in Table 3 and Figure 2 

below. This facilitates comparison with monthly consumption data. The monthly yield factors used 

are also presented in the table. These have been derived using output data from monitoring of 

active PV sites elsewhere in Kent. 

 

 

Table 3 – Estimated Monthly Output 

  kWh 

Monthly 
Yield 
Factor 

Jan 3112 2.7% 

Feb 5652 4.8% 

Mar 8171 7.0% 

Apr 14314 12.2% 

May 16133 13.8% 

Jun 17247 14.7% 

Jul 15053 12.9% 

Aug 14610 12.5% 

Sep 10634 9.1% 

Oct 7092 6.1% 

Nov 3420 2.9% 

Dec 1689 1.4% 

      

Total 117128   

  

 

 

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Swale House PV Array - Estimated Output

kWh

Figure 2 – Estimated Monthly Output 



7 
 

6. Electricity Consumption 

 

Actual usage of electricity at Swale House during 2023 is presented in Table 4 below. Actual overall 

consumption over 12 months was 209,897 kWh, with ~80% consistently at the daytime tariff and 

~20% at night time tariff. Excluding standing charges, at the current day and night time tariffs 

(29.105 p/kWh and 24.843 p/kWh respectively) the value of electricity consumed would have been 

£59,284. 

Table 4 – Swale House Actual Day and Night Consumption (kWh) 

  
Day 
(kWh) 

Night 
(kWh) 

Total 
(kWh) % Day % Night 

Jan 16968 4433 21401 79.3% 20.7% 

Feb 15200 3997 19198 79.2% 20.8% 

Mar 16309 4094 20403 79.9% 20.1% 

Apr 13678 3475 17153 79.7% 20.3% 

May 13789 3549 17338 79.5% 20.5% 

Jun 12928 3216 16144 80.1% 19.9% 

Jul 12724 3224 15948 79.8% 20.2% 

Aug 12084 3024 15108 80.0% 20.0% 

Sep 12406 3011 15417 80.5% 19.5% 

Oct 13423 3315 16738 80.2% 19.8% 

Nov 14829 3519 18348 80.8% 19.2% 

Dec 13177 3526 16704 78.9% 21.1% 

            

Total 167515 42383 209897 79.8% 20.2% 

            

Value £48,755 £10,529 £59,284     

 

Figure 3 – Actual Electricity Consumption – Swale House 
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7. Savings  (self-consumption) and Revenue (export to grid) 

The savings / revenue attributable to the PV installation derives from displacement of mains 

imported electricity at the daytime tariff rate, plus any surplus over consumption that is exported to 

the grid. Self-consumption is calculated by matching the output of the PV array to the day-time 

electricity consumption for each month. This is presented in Table 5 below. 

Table 5 – Estimated PV Self-Consumption and Self-Sufficiency – Swale House 

  

PV 
Output 
(kWh) 

Day-time 
Consumption 
(kWh) 

Self-
consumption 
(kWh) 

Self-
consumption 
Rate 

Self-
sufficiency 
Rate 

Jan 3112 16968 3112 100% 14.5% 

Feb 5652 15200 5652 100% 29.4% 

Mar 8171 16309 8171 100% 40.0% 

Apr 14314 13678 13678 96% 79.7% 

May 16133 13789 13789 85% 79.5% 

Jun 17247 12928 12928 75% 80.1% 

Jul 15053 12724 12724 85% 79.8% 

Aug 14610 12084 12084 83% 80.0% 

Sep 10634 12406 10634 100% 69.0% 

Oct 7092 13423 7092 100% 42.4% 

Nov 3420 14829 3420 100% 18.6% 

Dec 1689 13177 1689 100% 10.1% 

            

Total 117128 167515 104974 89.6% 50.0% 

 

The overall self-consumption rate is estimated at 89.6%, i.e. of the total power generated by the PV 

array, we can expect 89.6% to be utilised on site at Swale House, displacing power that would 

otherwise need to be imported from the grid. At the prevailing day-time tariff rate of 29.105 p/kWh 

this would be expected to save £30,553 annually. 

On this basis the PV array would achieve a self-sufficiency rate of 50.0%, i.e. we would expect the PV 

array to supply around 50% of the total electricity consumed by Swale House (209,897 kWh, day and 

night).  

In addition, between April and August surplus PV generation (~12,153 kWh) would be exported back 

to the grid. At a day-time export tariff rate of 18 p/kWh (e.g. Octopus Flux) this could be worth an 

additional £2,153 pa. Therefore the estimated total benefit from the PV array would be in the region 

of £32,740 annually. 

These annual savings will be recurring over the lifetime of the project. Solar panels will typically 

come with a manufacturer’s performance warranty of 25 years. 
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8. Equipment and Installation Costs 

The main items of equipment are 292 x PV panels, 6 x inverters, an export power manager, roof 

mounting equipment, ballast and electrical switchgear and sundries. At current wholesale prices 

from our distributor (Segen Ltd) the cost of this equipment would be around £47,000 (ex VAT). Note 

that this excludes any supplier margin on equipment. 

Estimated design, installation and commissioning costs for an array of this capacity are likely to be in 

the region of £20,000 (ex VAT). 

In practice suppliers will charge a margin over wholesale prices on equipment which could be more 

than 30%, depending upon how competitively the selected contractor is prepared to price for the 

project. Allowing for a 30% margin on the cost of equipment, the overall project cost could be in the 

region of £81,000 (ex VAT). 

This does not include any project financing/opportunity costs or internal administration costs. It also 

does not include any costs for ongoing maintenance, albeit in practice these ought to be minimal 

(~£500 pa). 

 

9. Financial Analysis 

Based on savings (section 7) and costs (section 8), excluding any project financing costs, the simple 

undiscounted payback period is likely to be in the region of 2.5 years, depending upon the terms 

that can be negotiated with the preferred contractor. 

Based on these projected costs and revenues the project achieves an Internal Rate of Return (IRR) of 

38.91% after 10 years. 

Increases in the cost of electricity which occur post installation will improve the rate of return on 

investment. Likewise a fall in the cost of electricity would reduce the rate of return. 
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Appendix 1 - Esdec Flat Fix Fusion 
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Appendix 2 – PV Modules Datasheet 
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Appendix 3 - Solis 5G 3 phase Inverters Datasheet 
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