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Company

The Solar Design Company
-

Client

Project

Solar Design Company

Old Station
Machynlleth
United Kingdom

Contact Person:
Bryn Fogden

Phone: 0845 519 7914
Mail: software@solardesign.co.uk

John Smiths

1 Main Road
Machynlleth
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United Kingdom
Contact Person:
John Smith

Phone: 01234 567890
Mail: john@example.com
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1 Main Road

Machynlleth

SY20 8AL

United Kingdom

Start of Operation Date: 01/01/2015
Project description:

Small array on old railway building
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Date of Offer: 04/07/2014

Machynlleth Example

TheSolar Design Company

-

Project Designer: Bryn Fogden
Company: Solar Design Company

3D, Grid-connected PV System Electrical Appliances - Net Metering

City

Climate Data

PV Generator Output
Generator Surface
Number of PV Modules
Number of Inverter

Rzl Area Soudaast

Machynlleth

Machynlleth Railway Station
3.5 kWp

23.0 m2

14

1

The yield

PV Generator power (AC grid)
Own Use

Annual Grid Feed-in

Spec. Annual Yield
Performance Ratio (PR)

Own Power Consumption

CO. Emissions avoided

PV*SOL premium 7.0 (R1)
Valentin Software GmbH

i ¥T )

Crid {230 W)

3,121 kWh
1,982 kWh
1,139 kWh

892 kWh/kWp
81.6 %

63.5 %

1,383 kg / year
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Project Number: 001
Date of Offer: 04/07/2014
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Your Gain

Total investment costs
Return on assets
Amortization Period
Electricity Production Costs

The Solar Design Company

-
Project Designer: Bryn Fogden
Company: Solar Design Company

6,000.00 £
14.74 %
7.0 Years
£0.10

The results have been calculated with a mathematical model calculation from Valentin Software GmbH (PV*SOL algorithms). The actual yields from the solar power
system may differ as a result of weather variations, the efficiency of the modules and inverter, and other factors.

PV*SOL premium 7.0 (R1)
Valentin Software GmbH
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Project Number: 001 Project Designer: Bryn Fogden
Date of Offer: 04/07/2014 Company: Solar Design Company

Machynlleth Example

Set-up of the system

City Machynlleth

Climate Data Machynlleth Railway Station

Type of System 3D, Grid-connected PV System Electrical Appliances - Net
Metering

Consumption

Total Consumption 6000 kWh

Load Peak 1.2 kW

Solar Generator

Module Area Roof Area Southeast
Solar Modules* 14 x ND-R250A5
Manufacturer SHARP Corporation
Inclination 38°

Orientation Southeast (140 °)
Installation Type Flush Mount
Generator Surface 23.0 m2

Figure: 3D Design for Roof Area Southeast

Losses

Remaining power after 20 Years

80 %

Degradation of Module
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Figure: Degradation of Module of Roof Area Southeast

Inverter

Module Area
Inverter 1*
Manufacturer
Configuration

AC Mains

Number of Phases
Mains Voltage (1-phase)
Displacement Power Factor (cos @)

Cable

Total Loss

* The auarantee provisions of the respective manufacturer abplv

PV*SOL premium 7.0 (R1)
Valentin Software GmbH
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-
Project Designer: Bryn Fogden
Company: Solar Design Company

Roof Area Southeast

1 x Sunny Boy 3600TL-21
SMA Solar Technology AG
MPP1:1x8 | MPP2:1x6

230V
+/-1

0.7 %
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-
Project Designer: Bryn Fogden

Company: Solar Design Company

Simulation results

PV System

PV Generator Output
Spec. Annual Yield
Performance Ratio (PR)
PV Generator power (AC grid)
Own Use
Annual Grid Feed-in
Maximum Feed-in Power Clipping
Own Power Consumption
CO. Emissions avoided

Consumer

Consumption

Stand-by Consumption

Total Consumption
covered by solar power
covered by grid

Solar Fraction
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Figure: Production Forecast with consumption

PV*SOL premium 7.0 (R1)
Valentin Software GmbH

3.5 kWp

892 kWh/kWp
81.6 %

3,121 kWh/year
1,982 kWh/year
1,139 kWh/year
0 kWh/year
63.5 %

1,383 kg / year

6,000 kWh/year
13 kWh/year
6,013 kWh/year
1,982 kWh/year
4,031 kWh/year
33.0%

Sep:
Oct

Month

] . -

Mow

PV Generator power (AC
grid)

Consumption

Own Use

Energy from Grid

Annual Grid Feed-in
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Project Number: 001 Project Designer: Bryn Fogden
Date of Offer: 04/07/2014 Company: Solar Design Company
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PV System Energy Balance

Global radiation - horizontal 1,022.1 kWh/m?2
Deviation from standard spectrum -10.22 kWh/m?2 -1.00 %
Orientation and inclination of the module surface 80.15 kWh/m2 7.92 %
Shading of diffuse radiation by horizon -4.45 kWh/m?2 -0.41 %
Reflection on the Module Interface -9.95 kWh/m2 -0.91 %
Global Radiation at the Module 1,077.6 kWh/m?2

1,077.6 kWh/m?2

X 22.99 m2

= 24,774.1 kWh
Global PV Radiation 24,774.1 kWh
Soiling 0.00 kwh 0.00 %
STC Conversion (Rated Efficiency of Module 15.24%) -20,998.02 kWh -84.76 %
Rated PV Energy 3,776.1 kWh
Module-specific Partial Shading -65.78 kWh -1.74 %
Part Load -155.77 kWh -4.20 %
Temperature -52.14 kWh -1.47 %
Diodes -3.95 kWh -0.11 %
Mismatch (Manufacturer Information) -69.97 kWh -2.00 %
Mismatch (Configuration/Shading) -21.69 kWh -0.63 %
String Cable -4.38 kWh -0.13 %
PV Energy (DC) without inverter regulation 3,402.4 kWh
Regulation on account of the MPP Voltage Range -3.72 kWh -0.11 %
Regulation on account of the max. DC Current 0.00 kWh 0.00 %
Regulation on account of the max. DC Power 0.00 kWh 0.00 %
Regulation on account of the max. AC Power/cos phi 0.00 kWh 0.00 %
MPP Matching -49.42 kWh -1.45 %
PV energy (DC) 3,349.3 kWh
Energy at the Inverter Input 3,349.3 kWh
Input voltage deviates from rated voltage -53.90 kWh -1.61 %
PV*SOL premium 7.0 (R1) Page 7 of 16
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-

Project Designer: Bryn Fogden
Company: Solar Design Company

Financial Analysis

System Data

PV Generator Output
Start of Operation of the System
Assessment Period

Payment overview

Total investment costs
Total investment costs
Incoming Subsidies
One-off Payments
Annual Costs

Other revenue or savings

Remuneration and savings

First year remuneration
Specific Feed-in Remuneration
First year savings

Economic Parameters

Return on assets
Accrued Cash Flow (Cash Balance)
Amortization Period

PV*SOL premium 7.0 (R1)
Valentin Software GmbH

3.5 kWp
01/01/2015
19 Years

6,000.00 £
1,714.29 £/kWp
0.00 £

0.00 £

0.00 £/year
0.00 £/year

507.30 £
0.0477 £/kWh
254.56 £

14.74 %
16,467.99 £
7.0 Years
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Project Number: 001 Project Designer: Bryn Fogden
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Figure: Accrued Cash Flow (Cash Balance)

B before Instaliation of Solar System after Installation of Sclar System
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Figure: Electricity Cost Trend (Price Increase Rate 8 %)

PV*SOL premium 7.0 (R1) Page 9 of 16
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The Solar Design Company

-

Project Designer: Bryn Fogden
Company: Solar Design Company

Position year 1 year 2 year 3 year 4 year 5
Investments -£6,000.00 £0.00 £0.00 £0.00 £0.00
Feed-in / export tariff £507.10 £517.27 £527.60 £538.07 £548.69
Electricity Savings £254.56 £271.59 £290.33 £310.34 £331.70
Annual Cash Flow -£5,238.34 £788.86 £817.93 £848.41 £880.38
Accrued Cash Flow (Cash Balance) -£5,238.34 -£4,449.48 -£3,631.55 -£2,783.14 -£1,902.75
Position year 6 year 7 year 8 year 9 year 10
Investments £0.00 £0.00 £0.00 £0.00 £0.00
Feed-in / export tariff £559.45 £570.37 £581.43 £592.63 £603.98
Electricity Savings £354.48 £378.79 £404.71 £432.37 £461.85
Annual Cash Flow £913.93 £949.15 £986.14 £1,025.00 £1,065.83
Accrued Cash Flow (Cash Balance) -£988.82 -£39.66 £946.48 £1,971.48 £3,037.31
Position year 11 year 12 year 13 year 14 year 15
Investments £0.00 £0.00 £0.00 £0.00 £0.00
Feed-in / export tariff £615.48 £627.11 £638.88 £650.79 £662.83
Electricity Savings £493.28 £526.79 £562.51 £600.56 £641.11
Annual Cash Flow £1,108.76 £1,153.90 £1,201.39 £1,251.35 £1,303.94
Accrued Cash Flow (Cash Balance) £4,146.07 £5,299.98 £6,501.37 £7,752.72 £9,056.65
Position year 16 year 17 year 18 year 19 year 20
Investments £0.00 £0.00 £0.00 £0.00 £0.00
Feed-in / export tariff £675.00 £687.30 £699.72 £712.26 £724.91
Electricity Savings £684.30 £730.29 £779.27 £831.40 £886.90
Annual Cash Flow £1,359.29 £1,417.59 £1,478.98 £1,543.66 £1,611.81
Accrued Cash Flow (Cash Balance) £10,415.95 £11,833.53 £13,312.51 £14,856.18 £16,467.99

PV*SOL premium 7.0 (R1)
Valentin Software GmbH
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-
Project Designer: Bryn Fogden
Company: Solar Design Company

PV Module: ND-R250A5

Manufacturer
Available

Electrical Data

Cell Type

Only Transformer Inverters suitable
Number of Cells

Number of Bypass Diodes

Mechanical Data

Width
Height
Depth
Frame Width
Weight
Framed

I/V Characteristics at STC

MPP Voltage

MPP Current

Output

Open Circuit Voltage

Short-Circuit Current

Increase open circuit voltage before stabilisation

I/V Part Load Characteristics

Values source

Irradiation

Voltage in MPP at Part Load
Current in MPP at Part Load
Open Circuit Voltage (Part Load)
Short Circuit Current at Part Load

Further

Voltage Coefficient
Electricity Coefficient
Output Coefficient
Incident Angle Modifier
Maximum System Voltage
Spec. Heat Capacity
Absorption Coefficient
Emissions Coefficient

PV*SOL premium 7.0 (R1)
Valentin Software GmbH

SHARP Corporation
Yes

Si polycrystalline
No

60

3

994 mm
1652 mm
46 mm
30 mm
19 kg

No

309V
8.1A
250 W
376V
8.68 A
0%

Manufacturer/user-created
200 W/mz2

29.64 V

1.6 A

348V

1.75A

-121.73 mV/K
3.13 mA/K
-0.44 %/K

99 %

1000 V

920 J/(kg*K)
70 %

85 %
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Customer Number: Customer No 1 -
Project Number: 001 Project Designer: Bryn Fogden
Date of Offer: 04/07/2014 Company: Solar Design Company

Machynlleth Example

Inverter: Sunny Boy 3600TL-21

Manufacturer SMA Solar Technology AG
Available Yes

Electrical Data

DC Power Rating 3.88 kW
AC Power Rating 3.68 kW
Max. DC Power 3.88 kW
Max. AC Power 3.68 kW
Stand-by Consumption 10w
Night Consumption 1w
Feed-in from 32w
Max. Input Current 30A
Max. Input Voltage 750 vV
Nom. DC Voltage 400 V
Number of Feed-in Phases 1
Number of DC Inlets 4

With Transformer No
Change in Efficiency when Input Voltage deviates from Rated 0.99 %/100V
Voltage

MPP Tracker

Output Range < 20% of Power Rating 97 %
Output Range > 20% of Power Rating 98.9 %
No. of MPP Trackers 2

Max. Input Current per MPP Tracker 15A
Max. recommended Input Power per MPP Tracker 3.68 kW
Min. MPP Voltage 125V
Max. MPP Voltage 500 V
PV*SOL premium 7.0 (R1) Page 12 of 16
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1

Machynlleth Example

Cable Plan

PV*SOL premium 7.0 (R1) Page 14 of 16
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Date of Offer: 04/07/2014 Company: Solar Design Company
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Figure: Your property visualised

Figure: Shading on 21st December at 14:00

Configuration

PV*SOL premium 7.0 (R1) Page 15 of 16
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Figure: System Stringing

Figure: Shading Impact
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