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Electricity basics: AC & DC
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Hydraulic basics: Cistern
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Solar Basics: Battery
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Solar basics: Electrical power
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Instantaneous power = Pressure x Flow = Volts x Amps (Watts)
Instantaneous power = Watts / 1000 (kW)

Accumulated instantaneous power = W or kW x time (Wh or kWh)



Gabriola Insolation Data
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Sun data — Nanaimo BC

Step 2: Amount of sunhours

Month Solar Radiation
(KW m” | day https://pvwatts.nrel.gov
January 3.78
February 3.98 A
March 5.40
April 5.57 1 sunhour =1000W/m?
:: :: 7h x 500W/m? = 3500W/m?/day
July 6.28 3500W/m?/day = 3.5 sunhours
August 5.99
September 5.59
October 5.25
November 4,867

December 2.47




Grid-tied System: NB — With older systems no power if BCH grid down

utility grid

house \




Typical Gabriola Grid-Tied system

Capacity: 14 panels at 250 W each
Cost:

2025 production

Payback at $.12 / kWh (4520 x .12)
Rate of return (542 / 10000)

3.5 kW

$10K + 2 person-days labour
4520 kWh

$542

5.4%



Solar Basics: Battery (repeated)
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Battery charging
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AC Loads
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Pure & Modified Sine Waves
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Power Packs (lots more available)

Sponsored products

Jackery homepower AFERIY P310 Jackery Solar BLUETTI Elite 400 Aferiy AF-P310 Aferiy [US Direct]
3600 plus cold... Partable Power. .. Generator... FPortable Power... Portable Power... Aferiy P210 2400...
$2,199.00 $1,799.00 $2,099.00 $2,199.00 £1,781.06 $806.74

i Jackery CA d Amazon CA i Jackery CA ¥ Bluettipower.ca " FactoryPure %= Banggood.com

(446) 3 Free (387) (8B5) US$1,299.00 3 Free

Crmmmmmrmndd rmamiléa



What to look for in a Power Pack

« Capacity (W-h)

* Weight, portability (Ibs, kg)

» Continuous output rating (kW)

* Short term output rating (kW, min)

* Wave form: Pure sine wave or modified sine wave
 Outputs: 110 or 240 VAC, USB, 12 VDC, . ..

» Battery type (lead acid or lithium phosphate)

* Quality

* Serviceability

* Cost ($)



Power pack run-times for various loads

Load
W
Incandescent light 100
LED
Baseboard 8600
Heat pump 2600
Laptop charger 36
Cellphone charger, 93% full 6
Fridge while running 380

Fridge use over 24 h

Boom box on 120 V charger 16
Boom box on 12 VDC battery 5
Stereo 45

Purchase cost/W-h

Load

W-h 150
100 1.5
8600 0.0
2600 0.1
36 4.2

6 25.0
120 1.3
16 9.4

5 30.0
46 3.3

4

400 1500
Run time - hours
4.0 15.0
0.0 0.2
0.2 0.6
1.1 41.7
66.7 250.0
33 12.5
25.0 03.8
80.0 300.0
8.7 32.6

?

?

-~ Power Pack cap'y W-h

3500
35.0

04
1.3
972
583.3

29.2
218.8
700.0

76.1
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Consumer Reports - does comparisons

Consumer
Reports

®
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PORTARI F POYWER STATI PORTARI F POWFR STATI PORTARI F POWEFR STATI PORTARI F POWFR STATI
Goal Zero Yeti 3000 EcoFlow DELTA Pro Bluetti AC200MAX + Anker Solix F3800 Solar
Portable Power Station  3PV200 Solar Generator Generator + 400W
Kit Solar Panel
S3000 from $1899 S2800 from $2400
CR Smart Buy CR Smort Buy

CRRECOMMENDED CR RECOMMENDED CRRECOMMEMDED




DIY 1800 W-h power pack showing charge controller
(silver), inverter, & status monitor. Batteries below.
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