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Solar PV — Grid connection-
ecomonics in FARMING

Pat Smith

Managing Director at Local Power Ltd 086 2613374
patsmith@Ilocalpower.ie




- Solar PV panels generates electricity DC from daylight and inverter coverts generation to AC
for use either for self consumption or for export to the grid. The generation is predicable within
2% annually and as no moving parts maintenance issues are low and reliability high.

- Grants of up to 40-60% can be secured , Vat refundable and 100% ACA in year 1. Paybacks
depending on the electricity price, system cost and generation vary from between 3 and 6 years.
A turnkey solution is provided by Local Power.

-New developments in 2022 include a premium payment for any surplus generation exported to
the grid (will be limits), new planning exclusions for roof top solar PV ( currently required for
some grant applications) and changes to esb network requirements reducing the complexities
and cost of installations up to 50kwp and offering more flexibility

-Battery storage is still on the expensive side but will have a significant roll to play in levelling
peaks and buffering between usage and generation to ensure self consumption optimized going
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Example of a monthly production forecast

Production Forecast

8000 —

No grid connection
6400 —

4800 — ..
Limits amount of own
energy generated
3200
1600 — I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Energy in kWh

I PV Generator Energy (AC grid)



Example of a monthly production forecast

Production Forecast

8000 —

6400 —

Export surplus with grid
connection
4800 —
3200 Generate more of
your own electricity
1600 — I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Energy in kWh

I PV Generator Energy (AC grid)
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Battery storage is a very useful technology to buffer
between generation and energy usage as an aid to
optimising self consumption in homes and farms

Battery storage technology is still expensive relatively
speaking but costs are dropping and the technology will
pay an increasing role in optimising the use of renewable
energy and in helping businesses minimise their energy
costs.

Anyone buying a battery system needs to check out
warranties, charge to discharge ratios, efficiencies, safety
etc.
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30 kWp solar install on horticultural Farm in Waterford







install on large potato operation

Solar PV system
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9kwp system on dairy farm single phase supply
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Rural MV and LV Networks

HV/MV Station (Rural)

3phase MV UG Cable ex HV Substation,
feeding UG GM subs, cefinec as Urban

V Exports cause voltage to rise —
but must not exceed statutory limits.

C 27.000km
— 3 Prvass_el MV Backbone Line 54 000km
ustbe  [Jorers 1 " SPLV
enough HV g s 55,000km %
Transformer OH Trafo (C)u‘>1t<;7;g;]s Single SP' MV 260m LV OH Mains
Capacity to . Phase
-t | 3ph trafos) - ’
allow export raio | Spu 13.400km
/’;‘\ Aerials
| LWOH 15&33 I-\?A Pole-
. Mains Mcunted Transformer
(c 20€.000 SP MV/LV Trafos)
sl 671k customers
Pole b 2 - . 2
. ’ 1] Generation on 15 or 33kVA can't
| House .
Existing o exceed Transformer Capacity, but
XISTin R .
(“Pr“”‘J’iﬂm there are multiple customer on each
el alil

such transformer who may also want
to connect PV.

Limit: Capacity (HV & MV/LV),
Voltage Rise, PQ
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Export Limiting Schemes (ELS
p g (ELS) S - -
The amount a customer can export is czalled the Maximum Export Capacity (MEC) and is
agreed with ESBN. @
ELS increases allowed Generation that can be installed, but Generation Inverter< MIC
PV 5kW 5
Farm Load 12kW
= Matching
M X :
e ELS
IEC =7
P“u( VvV rw_“’ F

PV= 10kW

Farmer wants to install PV but export limit is 7kW as Transformer is 15kVA and 8kVA of generation is
already connected

But large dairy load which could use 12kVA at times and 7kVA at other times.

Only possible way to install 10VA of PV (Inverter) may be to use an ELS to ensure that 7TkVA MEC
will not be exceeded. ELS operates by matching the generation and the load so that the exported

electricity is no more than 7kV# . criteria)
' =R
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Mini-Generation — application for capacity S

EiA - . o o T, RSce =33 wil be < arw B st
Unit 1 Unit 2 Unit 3 =
ghe Pha 1PH 3PH 17+ 3PH 1PH 3PH
Energy S nd PV P CHP (C1 /B BI /0 0
5

» This section provides information on the Mini-Generation that it is intended to
install.

» Installed generation may not all be able to be exported i.e. the MEC available may
be less than the amount of generation intended to be installed.

» Also possible that the Installed Generation may simply be too great for the

network connection to accgmm™mndnta avan with no export (€.g. Harmonics).
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NEW GRID CONNECTION CALCULATION MODEL

SINGLE PHASE THREE PHASE
selfconsumption kwh value €0.22 generation kwh/kwp installed €0.22

grid access kwh value ¢/kwh _premium price _premium price
grif access kwh Grid access kwh
% Grid export % self consumption 9 13 17 Grid access secured 30 40
20.00% €2,243 €2,933 €5,177 € 6,902
40.00% € 2,055 €2,688 €4,743 €6,324
60.00% €1,867 €2,442 € 4,310 €5,746
80.00% €1,680 €2,196 € 3,876 €5,168

System cost no grant € 17,000 € 21,000 € 34,000 € 44,000

System cost with grant €12,750 €15,750 € 25,500 € 33,000

Payback years 30% |[NOEranc 7.6 7.2 6.6 6.4

consumption years  Grant received . 5.7 54 4.9 4.8

Payback years 80% [NOIGIancI 101 9.6 8.8 8.5

grid export 7.6 7.2 6.6 6.4

If monies need to be borrowed add between 0.5 and 1.5 years to paybacks for intrest accruing
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SINGLE PHASE THREE PHASE
selfconsumption kwh value €0.22 generation kwh/kwp i €0.20

grid access kwh value c/kwh - market price - premium price
grif access kwh Grid access kwh
% Grid export % self consumption 9 9 15 15

20.00% . €1,499 €1,499 €2,499 € 2,499
40.00% 1 €1,316 €1,316 €2,193 €2,193
60.00% €1,132 €1,132 €1,887 €1,887
80.00% €949 €949 €1,581 €1,581
System cost no grant € 13,250 €13,250 €18,750 €18,750

System cost with grant BEC €9,938 Domestic € 11,100 € 14,063 Domestic € 16,600

Payback years 80%
grid export Grant received 12
Payback years 80%

consumption years Grant received sole trader 3.7 Grant received sole trader 2.8
Grant received company 6.5 Grant received company 4.9

Payback years 50% [
consumption years |Grant received

ROI 14%
SUMMARY sole trader 3-4 year payback 3-3.5year payback
company 6-6.5 year payback 5-6 year payback
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Pig Farm Longford 100kwp system install
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Cavan 50kwp system on HQ of Lakeland Dairies



Surplus generation can be diverted to heat water and charge an EV car
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Comparison of Local Power solar PV options

PREMIUM

MARKET STANDARD PLUS

MARKET STANDARD/TIER 1

PV panels

Local Power

Local Power

Local Power

Manufacturer

Solarwatt (BMW family)

Solarwatt (BMW family)

Most Tier 1/glass foil panels

Where manufactured

Germany Dresden

Germany & Asia

Asia mainly

Model

Solarwatt glass- glass

CLASSIC glass foil

Glass foil

Performance manufacturer warranty

30 yrs.

25 yrs.

25/30 yrs.

Product & material warranty

30 yrs.

15 yrs.

10/12yrs. generally

Warranty cover

Materials and labour

Materials and labour

Materials only

Warranty exclusions (buyer beware)

Limited exclusions

Limited exclusions

Check- often several exclusions

Max. linear degradation warranty/yr.

0.345%/ yr.

0.5%/yr.

0.5/0.7%/yr.

Panel wattage

310-365w

300-440w

280-400w

Output guarantee after 25 years

92%

85%

See data sheets

Output guarantee after 30 years

None

None

5 year all-risks insurance cover

Yes

Yes optional

Mo

Self-clean glass

Yes

Yes

Generally but varies

Resistant to ammonia/salt erosion

Yes

limitations- warranties clear

Check- Warranties may be void

Resistant to protracted harsh environment

Yes

limitations -warranties clear

Check- Warranties may be void

Fire safety rating IEC 61730-2

Class A

Class C

Class C

Robustness

Strong and robust

Panels easily damaged

Panels easily damaged

Video comparison

www.smartsolar.ie

Transparent warranties

Read warranties carefully

Inverter

Fronius

Fronius

Asian manufactured generally

Manufactured

Austria

Austria

Asia

Warranty

7 years (can be extended)

7 years (can be extended)

Check- 5 years generally

Battery Storage

Solarwatt

Solarwatt/ BYD

BYD

Warranty

10yr unlimited cycle

10yr unlimited cycle

10yr limited cycle generally

Charge to discharge

100%

100%

<90%

Efficiency

93% +

Check - varies significantly




Warranties Matter

Damage to glass
foil panels after
9 years in UK.
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THANK YOU

Pat Smith

info@localpower.ie -086- 2613374



http://www.localpower.ie/

