HARNESSING SOLAR ENERGY

Why?
How?
When?

A course for ElderU
by Gerry Pageau, P.Eng.

Lesson 3



Output of 5.75 kW Solar Array
on Sunshine Coast (tower rd & Hwy 101)

Solar Power Produced by Month

Month kWh Produced

Jan-2015 175.7
Feb-2015 339.0
Mar-2015 513.8
Apr-2015 808.0
May-2015 1052.0
Jun-2015 1069.5
Jul-2015 1039.9
Aug-2015 884.8
Sep-2015 712.2
Oct-2015 449.2
Nov-2015 278.0
Dec-2015 102.9
Total 7425.1kWh/yr
System peak power 5.75 kW peak

1291 kWh/yr per kW peak
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Electricity

$3298.

Natural Gas

$2775.

GSHP

$1753.

$925.

NB, Tonnes
20057 of CO2
$2,635.25 7.56
$2,511.11 14.33
$1,257.89 5.47
$837.04 4.78

On Sunshine Coast, to produce 100 GJ of energy per year, a 22 kW solar array would be needed. $60k - S70k
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Solar Energy | Solar Energy Shade
Actual Tilt: 49| Actual Tilt: 49 Derating
Actual Az:179 | Actual Az:179
MNo Shade Shade

kWh/m sg/day| kWh'/m sg/day| % Captured
January 1.4 1.4 100 %%
February 2.8 28 10D %5
March 3.5 35 10D %5
April 5.3 53 100 %o
May 5.6 5.6 10D %5
June 54 54 10D %5
July 6.2 62 10D %5
August 5.8 58 10D %5
September 5.2 52 10D %5
October 2.8 28 1040 %%
November 1.7 1.7 10D %5
December 1.3 1.3 10D %5
Total Annual 39 39 10D %5
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Solar Energy | Solar Energy Shade
Actual Tilt: 49| Actual Tilt: 49 Derating
Actual Az:179| Actual Az:179
Mo Shade Shade

kWh/m sq/day | kWh/m sg/day| % Captured
January 1.4 0.1 6 %o
February 2.8 02 8 %%
March 5 0.8 23 %
April 53 2.1 41 %
May 5.6 39 70 %
June 54 43 80 %
July 6.2 49 79 %
August 5.8 32 56 %
September 5.2 1.5 20 %
October 2.8 0.5 18 %
November 1.7 0.1 T %
December 1.3 0.1 5%
Total Annual io 1.8 47 %
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Net Metering (NM) at BC Hydro BChydro &

FOR GEMERATIONS

- Started in 2004
» Tariff Rate Schedule 1289
« Eligibility:
» Residential and small commercial customers

 Upto 100 kW

« Clean and renewable energy source
* Open application window — come when you are ready
« Simple process, no cost to interconnect to the grid*
» Requires full load displacement before payment (annual basis)
* Annual excess electricity is paid at a rate of 9.99 cents/kWh
» Technical requirements = DGTR/100
« Electricity flow is measured by Smart Meter



BChydro &

FOR GEMERATIONS

BC Hydro Net Metering in numbers

As of November 2014:

371 NM customers — 2 MW installed capacity:
« 345 solar PV
12 Hydro

9 Wind

4 Wind & PV
1 Biogas

Wind Wind & PV

L]

By Installed Capacity



. BChydro &
Solar PV Growth in BC e
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What is Net Metering? BGhydro &

FOR GEMERATIONS

inve rter

!
i
!

| point of |
metering




P
Smart Meters BChydro &

FOR GEMERATIONS

ELECTRICITY CONSUMPTION

When ‘01" appears in the top left corner, the smart meter shows
your total electricity consumption since the meter was installed -
measured in kilowatt hours,

A kilowatt hour is a unit of electrical consumption equal to the amount
of electricity needed to burn ten 100-watt light bulbs for one hour.

When ‘02" appears in the top left corner, the smart meter shows the
net amount of electricity generated at your home or business if you
have small generating units such as solar panels.

BC Hydro able to offer programs, enabling you and your community
to generate power for your own use and sell excess electricity back
to the BC Hydro.

http:/f'www.bchydro.com/energy-in-be/projectsfsmart metering infrastructure program.html#how meters work




NM Billing BChydro &

FOR GEMERATIONS

Inflow (net consumption)
Outflow (net generation)
Billed on net of inflow and outflow:

« If inflow > outflow -> charged for inflow — outflow

« If outflow > inflow -> bill $0, outflow — inflow ->
credit to Customer Generation account




- BChydro I
NM Billing — Net Inflow U SENERATIONS

BCGhydro &
Eﬁmﬁ FSWGLARLB Balling Dala Aot Mambar
111 WELLKNOWN ST Oct 06, 2014 KRIFHAX
VICTORIA BC WBEZ 1P3 Pay By Flease Pay
Oct 31, 2014 $99.16
Invoice Number:
EE S0 8 e
Meter Reading Previous Bill Balance payable from your previous bill 68.59
Infarmation Thank you for your payment Aug 14, 2014 68.59CR
ﬁﬂ':f,":: {2348E7 Balance from your previous bill §0.00
‘;f.;?f -}m BC Hydro Electric Charges
Erd
Em?:i Outflow: Aug 08 to Oct 07 | Residential Conservation Rate 1101 )
Meter & 1534587 Basic Charge: &1 days @ 30.16640 /day 10.15*
Aug DR 1100 nergy charge:
Ef’d':'? LT 0 Step 1: W.h @ 3007520 /kW.h T9.T9"
e Rate Rider at 5.0% 4500
Mext meter reading *GaT 472
on ar about Dec 04 JR———
KM Claily hverage Usage $99.16
g ol e Customer Generatlon Account (Wet Metering Rate 1288)
" Previous Balance: 10 kWh Cument Balance: 0 kWh
n Taxes The following is @ summary of taxes billed to your
N acoount since your last invaice:
G5Tat5 % on94.44 472
L ]
obFAITAD
Balance payable §99.,16
Daiy Average Conparion Thank you for keeping your account up to date, .

Ot 2014 i kWh



NM Billing — Net Outflow

BC hydro
Prepared For

JOHN SOLARIS

111 WELLKNOWM ST
VICTORIA BC WVBZ 1P3

Invaice Number:
OO O R

Eilling Dane Apczint Numriss
Oct 09, 2014 MO
Pay By Flease Pay
Oct 31, 2014 #11.18

Meter Reading Frevious Bill Balance payable from your previous bill 68.59
Information Thank you for your payment Aug 14, 2014 G8.50CR

e e Balance from your previous bill $0.00
5“:?4'? BC Hydro Electric Charges

¥E

) Aug 08 to Oct 07 ( Residential Conservation Rate 1101 )
P e Basic Crarge: 61 days @ $0.16640 iday 10.15*
Aug 08 11:111 Energy ::

Dot 7 Step 1: @ S0.07520 /KW_h 0.00*
. I:" T Rate Fﬂder D% 0.50*
@XT Meter reading *EET 0.53
on or about Dec 04 P ——

$11.18
AT Dy AEIgS LHge
Pt Customer Generation Account | Rate 1289)
- Previous Balance: 10 kWh Curment BalanBe: 167 kKWh
B Taxes The following is a summary of taxes billed to your
“ account since your last involoe:
GSTat 5% on 1065 0.53
L]
GDFAJFRD
Balance payable $11.18
Daiy Avsrage Camparse Thank you for keeping your account up to date.
Ot M4 20 Kh

BChydro &

FOR GEMERATIONS
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NM on MyHydro SRATUAEN =

FOR GEMERATIONS

Net oomumptinn for the last T days Current billing period
E Feb 26 - Mar 25, 2013
":'i - - - Net consumption to date (27 days)
E J3kWh*
E - - - This & an estimate. Consumption costs dont
; & ¥, oy o m P
= o nclude lanes and olher fees which appear
+ Mon 18 Tue 19 Wed20 Thu 2 Fn22 Sal23 Sun2d Ll oy
A SREVE VIR MRETE RBE 0% TREY S YO0 GATETINED MOrE BRITSTY TN YU DORRamed Consumption alerts

Set up alerts to keep up to date on

your electrical consumption.

Learn when you're using the most
ilis View detailed consumption electricity and find ways to save. S0t g b1

hitps://www.behydro.com/accounts-billing/customer-service-residential/lunderstand-electricity-
consumption-residential/understand-your-net-consumption.html

11



BChydro &

FOR GEMERATIONS

Recent Changes to NM

v" Increased maximum
size of generators
eligible under NM
to 100 kW

» Requires professional
design and installation

» P.Eng seal requirement [

* |ncremental costs

13
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