solar:lsfifs

SolarEdge Inverters: DC Coupling, and STC eligibility through the Clean Energy Regulator

2.

3.

4.

Scope:
This document outlines how SolarEdge sites with DC Coupled storage qualify for full SGU STC creation up to
the warranted capacity of the inverter, through the Clean Energy Regulator’s Rec Registry portal.

The Clean Energy Regulator (CER) permits creation of STC's for sites with PV modules <100kWp through the
SRES. Note that it is the PV modules that are eligible for STC's.

System eligibility
Under the Small-scale Renewable Energy Scheme, eligible small-scale renewable enargy systems may be entitled to small-scale
technology certificates, which can be sold to recoup a portion of the cost of purchasing and installing the system.

Small-scale renewable systems which may be eligible for certificates include:

« solar photovoltaic (PV) panels
» wind turbines

» hydro systems

» solar water heaters, and

» air source heat pumps.

CER eligibility criteria:

Criteria
To be eligible for small-scale technology certificates, small genaration units (including solar photoveltaic panels, wind turbines, and

hydro systems) must:

+ be installed no more than 12 months prior to the creation of certificates, and have its panels and inverter, listed on

the Clean Energy Council list of approved components

« meet Australian and New Zealand standards

+ use a Clean Energy Council accredited designer and installer® and meet the Clean Energy Council design and

install guidelines®

Therefore “solar photovoltaic panels” are eligible for STC's, when listed on the CEC list of approved modules:

Building approved (fire-tested) modules

The following is the Clean Energy Council's database and website listing of photovoltaic (PV) modules which are rated Fire
Safety Class C, and can be used in both building applications and ground-mounted applications.

The search function accesses the current database. You can use = as a wildcard to broaden your search. Click on a column heading to sort the list
by that column.

Note: Modules showing ‘Meets new CEC T&C's' in the table below have agreed to the new terms and conditions implemented in March 2016.
These modules have been subjected to a higher level of assessment, and are subject to a tighter level of control over quality and compliance. All
approved modules on the list below (whether they meet the new terms and conditions or not) can still be installed and are eligible for STCs.

System inverters and PCE must also be on the list, as per CEC list of approved inverters and PCE:

Currently approved inverters and PCE

Browse the Clean Energy Council’s list of compliant inverters and power
conversion equipment (PCE) suitable for installation under the Renewable
Energy Certificate scheme.

SolarEdge Technologies | www.solaredge.com

USA - Germany - UK - Italy - The Netherlands - Japan - China - Australia - Israel


http://www.cleanenergyregulator.gov.au/RET/About-the-Renewable-Energy-Target/How-the-scheme-works/Small-scale-Renewable-Energy-Scheme
http://www.solaraccreditation.com.au/products/modules/building-approved-modules.html
http://www.solaraccreditation.com.au/products/inverters/approved-inverters.html
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5. AS/NZS 5033:2014 defines PCE:

1.4.40 Power conversion equipment (PCE)

An electrical device converting one Kind of electrical power from a voltage or current
source into another Kind of electrical power with respect to voltage, current and frequency.
NOTE: Examples include d.c.fa.c. inverters, d.c./d.c. converters, charge controllers, efc.
D.C. conditioning units are not considered to be PCEs (see Clause 2.1.3) for the
purposes of this Standard.

6. The CEC approved equipment list includes 14 types of PCE:
Search inverters and PCE

Manufacturer / Cerlificate Holder Model Number

Equipment Category
Please select W

Please select

Grid Connect PV Inverier

Stand Alene Inverter Battery Cnly

Stand Alone PV Inverter

Grid Connect Inverter - Other Energy Source
Muliiple Mode Inverter - Other Energy Source
UPS Multiple Mode Inverfer - Other Ensrgy Source
Grid Connect Inverter - PV and Battery I
Muliple Mode Inverter - PV and Battery

UPSE Muliple Mode Inverter - PV and Battery
Grid Connect Inverter - Battery Only

Multiple Mode Inverter - Battery Cnly

UPS Multiple Mode Inverter - Battery Only
Power Conversion Equipment

Integrated Energy Storage System |

7. CECalso provide a CEC Inverter Category flow chart, that helps to clarify PCE types:

LEAN GRID-CONNECTED SOLAR PV SYSTEMS .. Power stand Ane
d;" A NO BATTERY STORAGE Eoipment Battery Only
R Stond Alone
OR PV Inverter

LISTING

buil Grid Connect
batt: PV Inverter
Grid Connect Grid Connect Grid Connect
Inverter - Other S Inverter - PV S Inverter -
Energy Source - and Battery - Battery Only
Multiple
. Multiple Mode . Multiple
S FupcHo """“m";':"'t; s umctio Inverter - PV i Func Ry Mode Inverter -
— and Battery Battery Only
fosipe '""hl ; UPS Muitiple UPS Multiple
- Other Mode Inverter - Mode Inverter -
o PV and Battery, Battery Only

Source
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http://www.solaraccreditation.com.au/products/inverters/approved-inverters.html
https://www.solaraccreditation.com.au/dam/solar-accred/solar-products/inverter-categories.pdf
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8. The CEC flow chart also identifies the different categories including those with solar PV functionality - and as
defined, there are many types of PCE with the ability to utilise PV and storage both with and without
integrated inverters & kVA output, and with or without grid interactive ports:

INVERTER CATEGORIES

Grid Connected Inverter Multiple Mode Inverter UPS Multiple Mode Inverter Stand Alone Inverter Power Conversion
— Aninverter that operates o i / ntended to Equipment (PCE)

han one

also included int

connection to the mains s

9. Ascan be seen, Grid Connected Solar PV Systems without battery storage, make up only one of the many
possible combinations and categories of solar PV systems

10. When considering the capacity of a system for STC creation, PV Systems without battery storage must follow
the scope of the current CEC: Grid-Connected Solar PV Systems: No Battery Storage, Design Guidelines.

Clean Energy Council

ACCREDITED

GRID-CONNECTED
SOLAR PV SYSTEMS

NO BATTERY STORAGE
Design Guidelines for Accredited Installers

11. Section 9 of the “No Battery Storage” CEC guideline, is where the 75% (133%) rule applies:

9 INVERTER SELECTION

9.4 ARRAY PEAK POWER - INVERTER SIZING

In order to facilitate the efficient design of PV systems the inverter nominal AC power output
cannot be less than 75% of the array peak power and it shall not be outside the inverter
manufacturer’s maximum allowable array size specifications.

12. This rule dictates the minimum % ratio for an inverter to PV Array, of a PV only grid connected inverter. This
is a relevant factor, as there is no parallel (DC Coupled) application cct for the connected solar PV modules,
and excess PV beyond the inverter’s management capacity is restricted and unable to be utilised effectively.
This is however only one of the 8 different PCE types that utilize PV Solar Modules on the CEC PCE list of 14.

13. Alternatively, systems with DC coupled battery storage (PV path direct to battery) are able to effectively
manage additional PV capacity, through a direct application circuit for PV utilisation. This parallel application
path allows options such as the inversion from DC to AC at <100% kVA power, while simultaneously charging
a DC coupled storage battery at <100% charge power.

14. Therefore, systems with battery storage do not restrict PV utilisation in the same way as PV only inverter
systems, and fundamentally by scope, do not fall under the design rules of the CEC “GRID-CONNECTED SOLAR
PV SYSTEMS — NO BATTERY STORAGE"” design guidelines.
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http://www.solaraccreditation.com.au/dam/solar-accred/installers/becoming-accredited/CEC-Accreditation-Design-Guidelines-Feb-2013.pdf

15. Many PV systems do not have GRID-CONNECTED PV inverters as scoped in the CEC guidelines, yet qualify for
STC creation. The REC Registry is where Small Generation Units are registered. This includes LGC’s and STC's:

REC Registry
Australian Government

Clean Energy Regulator

Home ‘ About the REC Registry | Public registers ‘ S$TC calculators ‘ Apply for an account

Welcome to the REC Re:

The REC Registry is an online system that:

« facilitates the creation, registration, transfer and surrender of large-scale generation certificates (LGCs) and small-scale technology certiicates (STCs)
+ tracks the ownership and status of all certificates

- provides access to the STC clearing house, and

+ maintains various public registers as required by the Renewable Energy (Electricity) Act 2000 (the REE Act).

All certificates must be created in the REC Registry before they can be bought, sold traded or surrendered
You must hold an account and be registered as a REC Registry user to create, view or transfer certificates. If you do not have an account and would like to apply for one, click on the 'Apply for an account' tab above

Fer more information at

Search small generation units

On this page you can search for all small generation units (SGUs) created by your account.
Selecting the accreditation code hyperlink in the search resulis table will take you to a new page showing further details about the registration

From this page you can manually or bulk register SGUs, redeem existing SGUs for a further deeming period and search your draft SGU applications.

Register SGU Redeem SGU Register bulk SGU Draft SGU applications

w Search small generation units

Register small generation unit - type details
Type of system: *
S.G.U. - solar (deemed) v

16. The Rec Registry contains many brands of PCE, which can be selected for STC creation:

(ABB) Power-Cne ltaly S.p.A
Afore New Energy Technology Shanghai Co Ltd
Alpha ESS Co Ltd

Altenergy Power System Inc

Beijing Hua Xin Liu He Investment (Australia) Pty Ltd

Bosch Power Tec GmbH Giant Power Australia Pty Ltd
BYD Auto Industry Company Lii Global Connections Group Pty Ltd
Delta Electronics Inc Global Mainstream Dynamic Energy Technology Ltd

Deutsche Energieversorgung G Guangzhou Sanjing Electric Co Lid

Dynapower Company LLC Hangzhou Sunny Energy Science and Technology Co Ltd

Eguana Technologies Inc. Hansol Technics Co. Ltd

Enatel Limited Helios New Energy Technolonv Australia Piv I td

Energy Smart Water Pty Ltd  Hoymiles Converter Technoh MIL-Systems Pty Ltd

Energy Storage Australia Pty Lt Hyawei Technolegies Co Ltd Norningstar Corporation

Enphase Energy Inc Hybrid Aus Py Ltd MOSO Shenzhen Electric Co Ltd

E!Eiﬁie?rgg&amz\;?ft‘:m ‘ :EEETI\IETAEESLER reor Mcest New Energy Technolorsgistid sorco to
Flextronics Intemational USA N jiangsy Goodwe Power Sup Ningbo Ginlong Technologies Sapphire Solar Limited

Fronius Australia Pty Ltd JIANGSU GOODWE powg COmnik Mew Energy Co Ltd  Schneider Eleclric
Jiangsu GoodWe Power Sup One Solar Intemational Py Li Schneider Electric Solar Inverters USA Inc

Jiangsu Zeversolar New Ene Outback Power Technologies Selectronic Australia Pty Lid
< Shanghai Dowell Technology Co. Lid

Latronic Sunpower i i

LG E|ec1mmcps Inc. Eﬁg:i@g;gg::y&n \FE%\[ Shanghai Surpass Sun Electri Sineng Electric Co Ltd

Midnite Solar Inc. 9} Shanghai Trannergy Power El SMA Australia Pty Ltd
Power One Italy SpA Shenzhen Growatt New Ener; SMA Solar Technology AG
Power-One Italy S.p A Shenzhen INVT Electric Co Lt Solar Juice Pty Ltd

Princeton Power Systems Shenzhen JingFuYuan Tech ¢ SclarEdge Technologies
PurpleRubik Mew Energy Tec SHENZHEN KSTAR NEW EN SolaX Power Co Lid
Reaqua Pty Ltd Shenzhen Lantrun New Enerc Solax Power Co Lid .
Redback Technologies Limite Shenzhen litto new energy co SolaX Power Network Technology Zhe jiang
Regulator Shenzhen Litto New Energy C SolaX Power Network Technology Zhe jiang Co Ltd
Risen Energy Co Lid Shenzhen Lux Power technol Sennen GmbH
, Shenzhen PowerOak Newene Siuder Innotec SA
_Samil Power Wuxi Co. Ltd o o0 e qEaR soLAR ¢ Sluder Innolec SA (Studer)

Shenzhen SOFARSOLAR Co Sungrow Power Supply Co Lid
Siemens Ltd Sunverge Energy Australia Pty Lid

Sustainable Solar Services Pty Ltd
Suzhou Solarwii Micro G e a Wotors Australia Pty Lid
Tesla Motors Australia Py 1o 1ctee for ONE SOLAR UNIT TRUST tas OneSolar Intern:

The Trustee for ONE SOL N . .
Trina Energy Storage Solu Trina Energy Storage Solutions (Jiangsu) Co. Ltd.

Trina Eneray Storage Soly 11ina Energy Storage Solutions Jiangsu Co Ltd
Victron Energy B.V.
Victron Energy BV
Xiamen Kehua Hengsheng Co. Ltd
Znejiang BLD Solar Technology CO. LTD
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17. Many of which have either no kVA rating due to being DC-DC regulators, or do not have PV input ports due
to being battery only inverters for off-grid or grid-hybrid applications. Creating STC's for an off-grid or grid
hybrid system does not require selecting a GRID-CONNECTED PV inverter.

Eg below is a 3kVA “UPS Multiple Mode Inverter - Battery Only” system with 14.76kW of PV, DC Coupled
through 3x different charge controllers, as entered into the REC Registry for SGU STC creation:

Inverter manufacturer: * Inverter series: * Inverter model number: *

Midnite Solar Inc. v Classic 150 v Classic 150 v Remove
Inverter manufacturer: * Inverter series: * Inverter model number: *

Victron Energy B.V. v BlueSolar MPPT v 150/70 v Remove
Inverter manufacturer: * Inverter series: * Inverter model number: *

Morningstar Corporation v Tristar v TS-MPPT-45 v Remove
Inverter manufacturer: * Inverter series: * Inverter model number: *

Selectronic Australia Pty Lid  » SP PRO AU v SPMC240-AU v Remove

18. Once the PCE has been selected, the rated SGU PV generator (PV Array) kW power can be selected, and
battery storage can be added:
For what period would you like to create RECs? * Type of connection to the electricity grid:

Thirteen vears v [ Connected to an electricity grid with battery storage v

What is the rated power output (in kW) of your small generation unitz Battery Storage Information
Battery Storage Manufacturer

14.760 , . R
Type of connection to the electricity grid:. Start typing manufacturer and select from options if they appear, or enter free text
Number of panels: * | Sonnenschein
4 Connected to an electricity grid without battery st Battery Storage Model

[ e e e L R e AGle  Start fyping model number and select from options if they appear, or enter free text.

Stand-alone (not connected to an electricity grid) | 4500

19. Upon completion of site details and declarations etc, the Rec Registry calculates the number of STC's the SGU
is eligible to create. Note that the 3kVA inverter capacity does not restrict the PV Array eligibility for STC
creation:

Register small generation unit - legal declaration
Based on the information you have provided this SGU may be eligible to create the following number of STCs : 265

Installation date:  18/7/2018
kW capacity: 14760
Deeming period: Thirteen years

20. Is this a valid design for STC’s?
Consider that a site with 3kVA inverter system and continuous 80% load (2.4kVA), will consume >57kWh/day,
requiring ~15kWp of PV Array capacity over 4.6 sun-hours to recover the consumed power on an average
day, making the design 100% valid. The same load profile in a Stand-Alone system application may require up
to twice the PV Array capacity (30kWp) to offset days of reduced PV yield.

21. If the 75% rule was applied to the SPS and Grid Hybrid site’s 3kVA inverter, the max PV Array capacity could
not exceed 4kWp without forfeiting all STC’s, and the systems would be 100% ineffective.

22. Note that the same systems would not be able to utilise the additional PV if the battery storage system were
AC Coupled, as AC Coupled batteries have no direct pathway for additional PV capacity to charge the battery,
and the PV energy would be restricted to the lowest inverter maximum throughput, and further reduced by
site AC loads. Therefore, PV Array capacity on AC Coupled battery storage systems is still rightfully restricted
to the Grid-Connected PV inverter 75% kVA to kWP ratio.
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23. Solarkdge DC Coupled Battery Storage inverter systems operate in the same way as the above DC hybrid
“UPS Multiple Mode Inverter - Battery Only” system example, in that the inverter kVA rating does not dictate
the charge rate of the battery, or the PV Array utilisation ratio. Once the SolarEdge inverter has been
selected, the LG Chem RESU7H or 10H battery is selected, and the process is much the same.

24. SolarEdge inverter systems can operate in five of the 14 different CEC listed categories of PCE, four of which
are outside the scope of the CEC NO BATTERY STORAGE guidelines. Of these four, there are two categories
which are able to manage additional PV capacity through DC Coupled Storage. These are:

a. Grid Connect PV Inverter - PV and Battery, via add-on StorEdge Interface
b. Multiple Mode Inverter - PV and Battery, via built-in StorEdge Interface

14x CEC defined PCE categories
1 Grid Connect PV Inverter
Stand Alone Inverter Battery Only
Stand Alone PV Inverter
Grid Connect Inverter - Other Energy Source
Multiple Mode Inverter - Other Energy Source
UPS Multiple Mode Inverter - Other Energy Source
2 Grid Connect Inverter - PV and Battery
3 Multiple Mode Inverter - PV and Battery
UPS Multiple Mode Inverter - PV and Battery
4 Grid Connect Inverter - Battery Only
6 Multiple Mode Inverter - Battery Only
UPS Multiple Mode Inverter - Battery Only
Power Conversion Equipment
Integrated Energy Storage System

25. The two identified battery storage + PV categories permit simultaneous AC and DC PV utilisation via the DC
Coupled common point:

PV Battery PV Inverter 5kW inverter example

Loads

7 2
<5 45
?

v SIS
! i ]
%
Battery — —
10kW' Inverter
DC- AC
2 Meter
Common point | 5kW -
oocomen T ] & *
5kW
&
Battery Pack
Advantages:
‘ ' Battery can recharge at up to 100% charge rate,

while inverter is supplying 100% AC power
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26. With this understanding of the different utilisation categories, a logical way to apply the familiar and existing
75% PCE ratio to DC coupled storage systems may be to divide the total continuous power utilisation capacity
of the DC Coupled system by 75%.

SolarEdge inverter models + battery storage (kVA + kW PV) +75% vs Max rated kWp

SolarEdge Grid Inverter Storage Charge Total PVKW | +75% (133%) | SolarEdge % below full
Connect Inverters: rating kVA Interface DC kW | utilisation PV Array kWp | maxrated PV | 75% capacity
SE2200H 2.2 5 7.2 9.6 8.4 12.5%
SE2500H 2.5 5 7.5 10 8.9 11%
SE3000H 3 5 8 10.6 9.6 9.4%
SE3500H 3.5 5 8.5 11.3 10.4 7.9%
SE4000H 4 5 9 12 11.2 6.6%
SE4600H 4.6 5 9.6 12.8 12.1 5.4%
SE5000H 4.985 5 9.985 13.3 12.7 4.5%
SE6000H 6 5 11 14.6 14.3 2%
SolarEdge Multi Mode

Inverters:

SE5000-AUS 4.985 5 9.6 13.3 11.7 12%
SE6000-AUS 6 5 11 14.6 13.1 10%

27. Observing this chart concludes that SolarEdge DC Coupled battery storage inverter systems have a

conservative (undersized) PV/PCE utilisation ratio due to the maximum warranted rating for DC Coupled PV
kWp, ranging from 2% to 12.5% below a 75% PCE application threshold. That is, there is no oversizing above
133% on SolarEdge DC Coupled battery storage inverter systems.

Conclusion: For the purpose of SGU STC creation, the CEC 75% rule does not apply to SolarEdge

DC Coupled battery storage inverter systems, and if considered — the conservative PV Array

power to PCE utilisation ratio ensures there is no oversizing with SolarEdge DC Coupled battery

storage inverter systems.

Perth
Australia July 24 2018 Adrian Hawke, Technical Marketing Manager, SolarEdge Australia
Place Date Name
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