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Why Off-Grid?

no accessible utility grid

cheaper to build SPS than connect

total cost of ownership
energy security
life-style choice
leaving the grid

“preppers” - preparing for the end




Growth of off-grid systems in Australia

120 (MW PV installed - IEA PVPS Report - SunWiz/UNSW)

B Off-Grid domestic

. Off-Grid non-domestic

Megawatts PV Installed

90

0

1992

1994

1996

1998

2000

2002

2004

2006

2008

2010

2012

2014

2016

?::k et 1992 | 1993 | 1994 1995 | 1996 | 1997 | 1998 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 2010 2011 2012 2013 2014 | 2015 | 2016
g:afn‘irs'tdlc 1,56 2,03 2,6 3,27 4,08 4,97 6,07 6,93 9,22 11,07 12,45 14,28 16,59 19,89 23,88 27,71 32,68 40,76 44,23 54,6 64,6 74 86,9 102,9 118,3
Off-Grid

non- 5,76 6,87 8,08 9,38 11,52 13,32 15,08 16,36 17,06 19,17 22,74 26,06 | 29,64 33,07 36,65 38,73 | 40,66 43,14 43,57 46,89 53,02 58 61,2 70,4 91,9
domestic

dG::.lb(xc d 0,01 0,02 0,03 0,08 0,20 0,85 1,49 2,39 2,80 3,40 4,63 5,41 6,86 9,01 15,04 | 29,85 101,21 | 479,34 1268 2276 3070 3871 4578 5329
Scdn:'nl 0,02 0,20 0,21 0,52 0,54 0,54 0,54 0,54 0,66 0,66 0,76 0,76 1,01 1,32 2,53 3,79 7,40 21,5 24 68,5 358,3 | 445,8
:ax;, 7,30 8,90 10,70 12,70 15,70 18,70 | 22,52 25,32 29,21 33,58 39,13 45,63 52,30 60,58 70,30 82,49 104,5 187.6 570,9 177 2415 3225 4087 5109 5986



http://www.iea-pvps.org/index.php?id=93&eID=dam_frontend_push&docID=4048

Step 1: client objective

safe, reliable power

cost effective (cheaper than grid connection)
environmentally sustainable

dislike the power utilities

pre-purchase 10yrs+ power

health security (i.e. dialysis machine)




Step 2: energy efficiency

cost of off-grid system approximately
$2,000-$4,000/kWh/day of energy required

use energyrating.gov.au to help select best
appliances

use customer load sheet to identify
“problem” appliances (old fridge/old aircon/
septic system/water pump/swampy)

If possible suggest passive solar building
design to minimise active heating and
cooling.

The more ™\
stars the more \\ °
energy efficient

ENERGY
RATING

‘MW“WW

Energy consumption

kWh per year

Bared oo 10 hey Saly e » rex ommended Novre ptirn mode and
wented i sccordance with ASNZS 42087212

TV Saplaped for wale may Be set i 3 diplay pcture mode whach may contume
more anargy Than the ratng sdove nBCates and may be brighter
Energy conmempuon snd runming costs will depend on
P you Al and e tha TV

Compare models at www.energyrating.gov.au
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Energy consumption

kWh per year
HontOManmMM:mmMN
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TV daplayed for wale may be set n 4 dapley perre mode whch may (orsarme
MOre enargy Than he ratng sbowe Indatas and =ay be brghter

Erergy comuumgton and runming costs wil Sepend on
how you st and use tha TV

{
| Compare models at www.energyrating.gov.au



http://energyrating.gov.au

Step 3: planning
roof layout

cable routing

battery location
switchboard location
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The Green House Effect

Solar & Battery storage systems
Healesville, Victoria
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Step 5: post installation monitoring

Initial
SoC 89 %
Volt 129.2V
Temp 20.0 °C Blackout
¢
Limit

Real Time Storage

Power

40000 Watt

30000 Watt

20000 Watt

10000 Watt

0 Watt

Prev Month Prev Week

State of Charge

Prev Day 25/3/18

Next Day

,
o

% “

(7, &

Total Energy Used

Next Week Next Month

0-’5" 00

- Overall Power Cenerated

- Qverall Power Used

200 kWh

150 kWh

100 kWh

50 kWh

0 kWh

ABiau3



System
Configurations

a.c. coupled

d.c. coupled
both
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DIESEL + SOLAR + BATERY BRI SISTEM A¢ or 3g
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DIESEL + SOLAR + BATERY WBRID SNSTEM 1¢ or 34
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VARIODWS LoD CHAARACTERIBTICS SF TONESTIC DWELL

e S

(NGS

B S

B CEN. SOURCE SENTRQY
SOLAR SOURCE EWVERGY

B BATTERY STORED DMLY



SURPLNS  SOLAR ENERIY BAANCED ACROSS MWIIFLE STORME

ATA Ve VWRITUWAL, BATTERY
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VARIOWS LoD COARACTERIZTICS S IoMESTIC DWEL

WITH SVMOOTHWNG,  SUPPLATY

R ——

_(NGS

D BY MEW_QR( SIORACE

e ———

B CEN. DDUKCE SNERAY
SOLAR SOURCE EVERGY

B BATTERY STIORED DMLY




COMMUNTTY  OWNED POWER CEMERATION AND STORAGE SYSTEM

Ah N SOCAUSING  ENERGY

COMMUNITY PONWER STATION

CENSEY




OUTPUT TIWER | P/Pcsiea ).

)

Y

NOLT - WHTT RESPONSE MoDE (RusTRecifr)

R

—
190 200 200 22d I3 248 286 260 276
WWNSETTER. VortacE (V)

AS/NZS 4777.2:2015 clause 6.3.2.2 Volt—watt response mode



\NOLT — VAR RESYONSTE MNMODE

V. Vs V3 Y

WVERTER VOOWAGE (\u)

AS/NZS 4777.2:2015 clause 6.3.2.3 Volt—var response mode



TOWER- TREQUENCY RESTONSE  MoDE

8
S

C

NAVBERTER. OUTPUT SOWNER
%
Q

45-0 460 470 4%-0 490 SO0 BN 52:0
FregueneyY (He)

AS/NZS 4777.2:2015 clause 7.5.3.1 Response to an increase in frequency



Overview Performance Live Devices Settings Users Alerts
0.000 kwnh @ 0.000 kw 0.000 kw 4;
TOTAL ENERGY CURRENT POWER PEAK POWER
- 2017/08/31 23:21:
SolarEdge - Frequency: 50
51.5

51

50.5

50

31 Aug 02:00

04:00 06:00 08:00 10:00

16:00 18:00 20:00 22:00




Smart Energy Lab @,‘SwitchDin

Ll > Portfolios > Smart Energy Lab

Status Map Analytics Settings Users DRM Control

@ Moss House - SMA + 3 Phase Meters T1 - Victron Quatro 5kVA + Fronius Galvo @ T1 - Studer Tiny House - GiantPower

@ 75 - SMA SI, SB, SolarEdge
1.37

1.00

kW

0.50

i A A

21/08/17 15:20 22/08/17 19:06 23/08/17 22:53 25/08/17 02:40 26/08/17 06:26 27/08/17 10:13

Gen Shed.
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VS. € . »

Smart Loads

» grid frequency dependent hot
water element (power inverse to
frequency rise)

» grid frequency controlled circuits
(dump loads)

» grid voltage controlled circuits
(dump loads)

* solar to hot water diverters




MOORA MOORA COMMUNITY

v X8

Sharing energy since 1973 (microgrid/oft-grid)



SOLAR TRAINING

Solar hybrid and oft-gnrid training c«

C O N Tl \ C T M | Training Courses Photos News Copyright Contact Photo of the day v

Glen Morris http://cleanenergy.org.au - blog
Training & Consultancy

http://solarquip.com/ - training courses

glen@solarquip.com.au http://smartenergylab.com.au - the “Lab”
(61) 419 299 140



http://cleanenergy.org.au
http://solarquip.com/
http://smartenergylab.com.au

