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Overview – Solar Panel Validation
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>Introduction/background

>How it works

>Industry partners/manufacturers

>Find out more



Industry Partners
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> FormBay

> Kickstart Agile

> Solar Scope



Participating Solar Panel Brands
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Canadian Solar

Hanwha Q Cells

Jinko Solar

LG Electronics

Opal Solar

ReneSola

Risen Energy

Trina Solar

Winaico

Yingli Solar



Website information

PV Magazine Quality Roundtable – 2-18 8

> Available at the Clean Energy Regulator website:

http://www.cleanenergyregulator.gov.au/RET/Scheme-participants-
and-industry/Solar-Panel-Validation-initiative

http://www.cleanenergyregulator.gov.au/RET/Scheme-participants-and-industry/Solar-Panel-Validation-initiative


Contact us
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General enquiries or assistance

1300 553 542 – Clean Energy Regulator Contact Centre

General enquiries

enquiries@cleanenergyregulator.gov.au

Referrals of non-compliance

CER-SRES-compliance@cleanenergyregulator.gov.au

Solar Panel Validation Initiative

CER-solarpanelvalidation@cleanenergyregulator.gov.au

Publications

www.cleanenergyregulator.gov.au

mailto:enquiries@cleanenergyregulator.gov.au
mailto:CER-SRES-compliance@cleanenergyregulator.gov.au
mailto:CER-solarpanelvalidation@cleanenergyregulator.gov.au
http://www.cleanenergyregulator.gov.au/
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BayWa r.e. Solar Systems 
Company Overview

PV Magazine Quality Roundtable Discussion, October 3rd, 2018



BayWa r.e. Solar Systems Pty Ltd – Australia
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Year Established

Warehouses

September 2016

1. Cockburn Central, WA

2. Loganholme, QLD

3. Wingfield, SA (3PL)

4. Chester Hill, NSW (3PL)

5. Campbellfield, VIC (3PL)

Head Quarters

Experience

Perth, WA
Acquisition of 

Solarmatrix WA

98 years
Total years of 

combined experience

Employees

Mission

19 and growing

To support you in 

converting Australia’s sun 

into energy 

BayWa r.e. Company presentation



Utilising potential 

worldwide

BayWa r.e. location

Active in the market

Wind power projects and services

Geothermal energy (Germany only)

Trading in solar components

Bioenergy

Energy tradingH

BayWa r.e. Company presentation 14

PV projects and services

H

Solar Farms:

1. Hughendon – 112MW

2. Karadoc – 20MW

3. Yatpool – 106MW

Wholesale Success:

- 151MWp of Inverters and 

modules
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What Quality Means To Us

Product Quality

BayWa r.e. Company presentation 16

Installation Quality Training Quality



Thank You 

BayWa r.e. Company presentation
17

BayWa r.e. Solar Systems Pty Ltd 

Durmus Yildiz: Managing Director of BayWa r.e. Solar Systems

Head Office: 17A Blackly Row, Cockburn Central, Western Australia 6164

Phone: (08) 9417 1900

Email: Durmus.Yildiz@baywa-re.com

Website: http://solar-distribution.baywa-re.com.au/en/

Stand: #3228

mailto:Durmus.Yildiz@baywa-re.com
http://solar-distribution.baywa-re.com.au/en/


• Sebastien Ng - Application Engineer

• Fronius Australia Pty Ltd

All Energy Australia 2018



COMPANY HISTORY & PRESENT
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Still privately owned

/ Family owned 

/ CEO: Elisabeth Strauss

/ Independent company 

/ Experience and passion

/ 76 years in power conversion technology 

Fronius Australia / Fronius Solutions Workshop /

The beginning

⁄ Gunter Fronius founded Fronius in 

Austria in 1945



HIGHEST QUALITY STILL MADE IN AUSTRIA

20 Fronius Australia / Fronius Solutions Workshop /



26 YEARS IN SOLAR!

Fronius Australia / Fronius Solutions Workshop /
21



LOCAL SUPPORT

22
Fronius Australia / Fronius Solutions Workshop /

Fronius Australia

/ Head office based in Melbourne

/ Local technical support, service and training 

/ Local warehouse

/ Local repair centre

/ Expanded resources and team!



INVERTER AND BOARDS EXCHANGE
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Fronius Australia / Fronius Solutions Workshop /

/ Inverter can be swapped faster

/ Since 2000 all inverter are designed to be serviceable on site

/ ECO has 3 boards (Filter board, Display board and AC board)

/ Symo has 4 boards(Filter board, Display board, DC and AC board



FRONIUS PROACTIVE SERVICE
/ Energy suppliers of the future

24
Fronius Australia / Fronius Solutions Workshop /

Online Installation & Commissioning Guide

SOS: Solar Online SupportFronius Solar.web

Fronius Australia Technical Support website



FRONIUS SERVICE PARTNERS SEARCH TOOL

25
Fronius Australia / Fronius Solutions Workshop /



LIFECYCLE SUPPORT INTERNATIONAL (LSI)
What is Lifecycle Support International?

/ is the technical product responsible during the whole Lifecycle of a product from the R&D

/Goals in Lifecycle Support

/ decrease the failure rate by analyzing and addressing the top 3 field failures

/ Installation of Quality tests

/ Reliability calculations of new products

/ best 1st level Support on products

/ Main tasks

/ Analysis and Improvements of Inverters & Components

/ Operational experience feedback to developers 

/ 1st Contact in R&D for interface partner

/ arrangement, documentation of test series

/ Coordination in R&D if the issue can not be resolved by Lifecycle Support
26 Fronius Australia / Fronius Solutions Workshop /



24H SUN – A SHARED VISION FOR A 100% RENEWABLE ENERGY SUPPLY

Fronius Australia / Fronius Solutions Workshop /
27



All information is without guarantee in spite of careful editing - liability excluded.

Intellectual property and copyright: all rights reserved. Copyright law and other laws protecting intellectual property apply to the content of this presentation and the documentation enclosed (including texts, pictures, graphics, animations etc.) unless expressly indicated otherwise. It is not permitted to use, copy or alter

the content of this presentation for private or commercial purposes without explicit consent of Fronius.
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Residential installation
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Residential installation
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• Array 1
September 2009
West-facing roof
Array: 7 x 165 W modules with a 1,500W 
outdoor Inverter (1.5 kW)
Cost: $15,400 minus $8,000 rebate

• Array 2
June 2014 
North-facing roof
Array: 8 x 305 W modules with 
microInverters (2.44 W)
Cost: $5,000 including rebate



Residential installation
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“On a really good day the panels generated up to 8 kWh and 
based on average readings over a year would have paid for 
themselves in about 20 years.”

“It yields up to 16 kWh on 
a good day. This system we 
are very happy with, and no 

complaints.”



Residential installation
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Outcome
“Since installing the second system, we have been putting power back into the 
grid most days, so if the original system was still working most of the power 
would be going back into the grid at $7.135 cents/kWh, which would have 

resulted in an additional feed-in rebate on a good day of $57 cents, making it 
totally uneconomic to replace the inverter.”



Twist in the tail
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Outcome
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➢ 6 years of operation = 12,381 kWh
➢ Retail electricity price = 26.474/kWh
➢ Lifetime savings = $3.278 (100% self consumption)

“Not a very good return on an investment of $7,400 which now has no value.”

“I would like to expand my system and include battery storage, but with 
so many offers being advertised at such a wide variance in prices and 
probably quality, after my experience with Modern Solar, I can’t trust 
anyone.”



Residential installation

October 3, 2018 – Quality Roundtable at All-Energy Australia
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Distributed Generation
co-MC
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Geoff Bragg
NSW Chairman, Solar Energy Industries Association (SEIA)
Director, Smart Energy Council



Case Study: Commercial PV

•540 x 300Wp roof mounted modules  (162kWp)

•5 x 30kW Inverters

•LGC creation meter

•Central Protection Relay
Geoff Bragg
Director – Smart Energy Council
Chairman – NSW SEIA





It’s hot up here…







Module Installation Manual:
Mount between 280mm & 
400mm from the end























Voc max on site:

• Longest strings:  24 modules

• Module Voc @ STC: 40.1

• Voc @ STC = 962.4 V

• Lowest temperature at nearest BOM weather station : -3.0 deg C.

• Difference from STC: 25- -3.0 = 28 degrees

• Module Voc temp coefficient is 0.29%/deg C

• 28 x 0.29% = 8.12% increase in Voltage.

• Voc max = 962.4 x 1.0812 = 1040.55 V DC











Pinched - Ouch !



Current Carrying Capacity: AS/NZS 3008

• Total Inverter AC output (max): 5 x 48A =240 Amps

• Solar Submain Cables: 

• 2 paralleled 25mm2 Cu XLPE orange circular

• Sharing cable tray with air conditioning supply cables

• In covered cable tray in the sun

• Partially surrounded by insulation near roofing

• Current Carrying Capacity after derating: 124.6 Amps 



No Circuit 
Breaker = 
No cable 
protection



Thank You

Geoff Bragg
Director – Smart Energy Council
Chairman – NSW SEIA
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Oakland Fu
Technical Manager
DuPont Photovoltaic Solutions



P h o t o v o l t a i c  &  A d v a n c e d  M a t e r i a l s

Oct. 2018

DuPont PV Field Study

Oakland Fu

DuPont Photovoltaic Solutions
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2018 DuPont global field data analysis summary

▪ Over 1 GW of fields inspected

▪ Total module defects 22.3%; backsheet 
defects 9.5%

▪ Backsheet defects increased by 27% 

▪ Polymer defects: hot > tropical > 
temperate

▪ Work highlighted and cited in 2018 
DNVGL PV Module Reliability 
Scorecard 

Defect types

Cell/interconnect: corrosion, hot spot, snail trails, 
broken interconnect, cracks, burn marks

Backsheet: cracking, delamination, yellowing, inner 
layer crack

Encapsulant: discoloration, browning, delamination

Others: glass defects, loss of AR coating, junction box

*

* Actual module defects can be higher due to defects not picked up by inspection 
protocol (eg. cell cracking evidenced by EL, PID)
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Defect rates of backsheets increase with service time in field

PA = Polyamide
PVDF = Polyvinylidene Difluoride
PET = Polyethylene Terephthalate
FEVE – Fluoroethylene Vinylether

* Data includes installations with minimum of 4 years of service life

4+ years in service

All service years

56%

45.7%

35%

12.8%

30.3%

10.6%

22.6%

3.4% 3.1% 2.4% 0.05%



D u P o n t  P h o t o v o l t a i c  &  A d v a n c e d  M a t e r i a l s 69

Cell and metallization show less or small effect with climate
Polymer components (backsheet and EVA) show stronger trend

• Hot arid >  Tropical > Temperate
• Use Defect Rates to determine “harshness” of climates?
• Dominant factors are likely Temperature and UV

1

1 Temperate cell defects are dominated by Snail Trails, likely due to sampling

1

Effect of climate on module components

Climate sample sizes 2018



High 
temperature

SOURCE: SUNTECH WEBSITE - NELLIS POWER PLANT - NELLIS AIR FORCE BASE. NEVADA - 14 MWP

UV exposure

Mechanical 
stresses

Sand 
abrasion

Photovoltaic systems are impacted by climates 

Moisture
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Inner layer cracking of PET backsheet

71

• Initial year of operation 2012

• Service Time 6 years

• Location North America

• Mounting configuration Ground mount

• Date of inspection 2018

• Backsheet: PET

• Technology poly-Si

• Plant size 35+ MW

• Climatic conditions Arid

▪ Backsheet inner layer cracked all over module in 
spaces between cells and around edges, this has 
been associated with ground faults and inverter 
tripping

▪ 30% power loss in 5 years in hot and dry climate, 
average 6% loss per year in a 35+ MW field

▪ Similar defects showing up in India and Australia
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Inner layer cracking of PET backsheet
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• Initial year of operation 2012

• Service Time 5 years

• Location Australia

• Mounting configuration Rooftop

• Date of inspection 2017

• Backsheet: PET

• Technology poly-Si

• Climatic conditions Arid
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Significant discoloration and cracking of Glass-Glass modules

73

• Initial year of operation 2003

• Service Time 10 years 

• Location ASU/Phoenix, Arizona

• # of modules 12

• System size 4.2 kW

• Date of inspection 2017

• Backsheet: Glass

• Encapsulant                   EVA

• Technology Poly- Si

• Climatic conditions Hot Dry Arid
Cracked glass

Visual Observations: 
• Severe front-side browning and 

discoloration
• Severe and widespread 

delamination on the rear-side, 
• Some cracking of the rear-glass
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Significant corrosion and power loss of Glass-Glass modules

74Sept. 10 2018

• Initial year of operation 1996

• Service Time 15 years

• Location Hainan, China

• # of modules 4*30

• Mounting configuration Rooftop, open rack

• Date of inspection 2015

• Backsheet: Glass

• Technology Poly-Si

• Climatic conditions Tropical
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Cracking of frameless Glass-Glass modules

DuPont Confidential 75Sept. 10 2018

~10% glass breakage of 1MW bifacial modules, after 2 years installation in western China  
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PVDF film-based backsheet cracked in field

76

▪ Initial year of operation 2012

▪ Service Time 5 years

▪ Location North America

▪ Date of inspection 2017 

▪ # of modules 4200

▪ System size 993.6 kW

▪ Mounting configuration Ground open rack

▪ Fixed tilt or tracking Fixed Tilt

▪ Backsheet: PVDF

▪ Module Maker Same for both types

▪ Technology mono-Si

▪ Climate                                  Temperate

Summary of Inspection

• 36% modules with cracks and 
delamination in 69 installations 
in temperate climate

• 5 years service life
•

• Linked to loss of PVDF 
mechanical property

• Similar cracking showing up in 
China, Australia and Arizona



Thank You

©2018 DowDuPont, The Dow Chemical Company, DuPont. All rights reserved.

®™ Trademark of DowDuPont, The Dow Chemical Company, E.I. du Pont de Nemours and Company, or their affiliates.
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Key Trends in the
Large-Scale PV Market



LRET= 5.5GW; 33GW more potential



Esco and Neoen amongst the leaders



Key Trend: 100-125MW sweet spot



Other trends

• Tracking

• Battery Ready



Large Scale Lookout: $A3500/year ex GST

http://sunwiz.com.au/index.php/large-scale-lookout.html

http://sunwiz.com.au/index.php/large-scale-lookout.html
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Battery technology & supplier risk
The role of quality assurance in a dynamic supply chain

Author: George Touloupas, Director of Technology & Quality
Date: 3 October 2018
Event: pv magazine Quality Roundtable, All Energy Australia 2018
Version: v1
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Company Snapshot

• CEA is a solar and storage advisory firm that is able to provide unrivaled insight into the manufacturing process to ensure the 
success of solar and storage energy projects worldwide

Employees60
More than

Over

35 Engineers

A presence in

10 Countries

Over

10 Years history

Engineering Services 

Te
ch

n
ic

al
 A

d
vi

so
ry

Quality Assurance

Su
p

p
ly C

h
ain

 M
an

age
m

e
n

t

Certified by

Proud member of 

Countries40+
Client engagements in

Over

Experience

25 GW+

Solar Factories 
Worldwide

140+
Audited over

Clean Energy Associates 
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Global Footprint

• Since 2008, CEA has developed successful client engagements in 40+ countries and increased employee presence across 
10 countries

2008 '09 '10 '11 '12 '13 '14 '15 '16 '17 '18

Chile
Mexico
Philippines
Rwanda

China
South Korea
Japan

Canada
Germany
France
India

United Kingdom 
The Netherlands 
Italy

Spain
Portugal
Russia

Norway
Singapore
Australia

South Africa
Turkey
Switzerland
Finland

Senegal
Bolivia
Oman
Pakistan
Cameroon
Mauritius
Belgium

UAE
Brazil

Jordan
Honduras
Panama
Thailand
Dominican Republic

USA

Clean Energy Associates 



China takes the lead

92Clean Energy Associates 

• CEA has conducted a research focused
on the China Lithium-ion BESS supply
chain to help buyers diversify sourcing.

• The global growth of EVs drives the
building of new battery factories.

• China has a stable, aggressive EV
adoption policy that lures many new
players in the battery business.

• The recent booming of the Korean and
Japanese domestic ESS markets
created a supply bottleneck for the
traditional players (LG, Samsung,
Panasonic).

• The supply chain is rapidly changing
and China is taking the lead.

• The market will have to consolidate.
Capacities of researched suppliers
Source: CEA



A complex supply chain

93Clean Energy Associates 

• The supply chain gets more
complex because of the lack of
integration capabilities of many
cell suppliers.

• Cell suppliers typically integrate
the modules and racks/packs.

• PCS suppliers are key players in
integrating the battery modules in
complete systems.

• Partnerships are very important.

• Battery suppliers are developing
integration capabilities, and PCS
suppliers plan their own cell
factories.

Researched Suppliers Cell PCS Residential Integration Large-scale Integration
Supplier 17 ✓ × ✓ ✓

Supplier 14 ✓ × R ×

BYD ✓ ✓ ✓ ✓

Supplier 9 ✓ × × ×

CATL ✓ × × ✓

Supplier 1 ✓ × ✓ ✓

Supplier 10 ✓ ✓ ✓ ✓

Supplier 18 ✓ R × R

Supplier 19 R ✓ ✓ ✓

Supplier 20 × ✓ ✓ ✓

Supplier 5 ✓ R ✓ ✓

Supplier 8 ✓ × ✓ ✓

Supplier 6 ✓ × × ✓

Supplier 3 ✓ × ✓ ✓

Supplier 11 ✓ × × ✓

Supplier 21 × ✓ ✓ R

Supplier 22 × ✓ × ×

LG Chem (Energy division) ✓ × R R

Supplier 2 ✓ × R R

Supplier 4 ✓ ✓ × ✓

Supplier 13 ✓ × ✓ ✓

Supplier 23 ✓ × × ✓

Panasonic ✓ ✓ ✓ R

Supplier 16 ✓ × ✓ ✓

Samsung SDI ✓ × × ×

Supplier 15 ✓ × × ×

Supplier 24 R ✓ ✓ ×

Supplier 7 ✓ × × ×

Supplier 12 ✓ × × ×

Sungrow-Samsung R ✓ ✓ ✓

Supplier 25 × × ✓ ✓

Supplier 26 R ✓ ✓ R

Capabilities of researched suppliers
Source: CEA



Forms and chemistries of lithium-ion batteries

94Clean Energy Associates 

• Different form factors have been adopted,
with pros and cons for each application.

• Pouch is the densest, but also most difficult
to protect.

• NCM (Nickel Cobalt Manganese) is the
densest but less safe chemistry.

• LFP (Lithium Ferrous Phosphate) is the
safest, but less dense chemistry,

• Chinese government has initially promoted
safe LFP, which is mandatory for e-buses. All
NCM in China goes to EV, because of high
density, and all BESS use LFP.

• NCM with high nickel content (811) is in the
roadmap of all suppliers, but safety issues
are the main roadblock.

The migration away from LFP and towards nickel-rich NCM (NMC) chemistries
Source: SNE research

Pouch Prismatic Cylindrical



Minerals

95Clean Energy Associates 

• Lithium ion batteries use 7 key
elements, some of which do not
have adequate mining capacity to
satisfy fast growing demand.

• It takes around 7 years to fund
and develop a new lithium mine.

• About 60% of cobalt comes from
DRC, with a lot of artisanal mining
taking place.

• Chinese companies either control
or have stakes in all of the world’s
important lithium and cobalt
mining operations.

Growth in demand for raw materials from the lithium-ion battery industry 
Source: BNEF



Precursor materials

96Clean Energy Associates 

• A complex chain transforms the
raw materials to precursor
materials for cell manufacturing.

• Korean, Japanese and Chinese
companies control the supply
chain.

• A large part of the refining
operations are taking place in
China to cater for the very big
local manufacturing needs.

An outline of the lithium-ion raw material chain
Source: CEA



The manufacturing process: from cell to BESS

97Clean Energy Associates 

Manufacturing and integration processes
Source: CEA

• The road from cell to BESS is
complex, with many players.

• Cell factories are very clean,
and highly automated
environments. Contamination
and weak processes can lead
to massive serial failures.

• Cell suppliers typically
assemble the cells into
modules and racks,
integrating the BMS, which is
a critical part.

• Final integration is usually
performed by the PCS
supplier, who can be different
to the cell supplier.

Battery cell Battery module

PCS BESS



Failure modes and risks
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Failure modes of battery systems

• Cell design & process defects
• poor module design
• poor quality control
• contamination

• Cell abuse
• over-charging/discharging
• penetration/crushing
• safety mechanism failure
• improper BMS operation
• poor thermal management

• Electronics failure
• PCB failure
• corrosion

• System failure
• PCS failure
• poor thermal management
• fire

Overview of thermal runaway for different cell chemistries
Source: Sandia National Laboratories



Quality assurance: mitigating the risks

99Clean Energy Associates 

• Cell processes, inline testing and
characterization are critical checks.

• The module/rack assembly, with the
integrated BMS and electronics is the
base unit of the BESS and must
perform to specs.

• The BESS must have functioning
systems that protect the batteries and
ensure the planned services and
revenues are provided.

• Thermal management design is
typically approved by the cell supplier.

• Warranty policies depend on use
parameters, but also on future
extrapolation of cell prices.

Cell level

•Production Testing: Open Circuit Voltage, Internal Resistance, SOC, Discharge Power, Standard capacity, etc

•Production Testing: Dimensions – Height, width, thickness, weight, terminal height, etc

•Reliability Tests: are also done at a component level.  Lifetime tests, Environmental and Mechanical tests

Module level

•Production Testing: Dimensions – Height, width, thickness, weight, terminal height, etc

•Environmental and Electrical Reliability tests, Accelerated Stress testing, etc

Pack / Rack

•Safety and Reliability testing – Standard capacity cycle life, Protection, EMC, Voltage and short circuit 

•Functional Electrical testing, Mechanical tolerances, etc

BMS

•Functionality should provide adequate protection to the battery bank; response to errors

•Communication protocol checks on all parameters – SOC, SOH, Alarm set points – configuration and 
response

High level outline of the quality assurance checks for cell to rack integration steps
Source: CEA



Thank you!
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ACTING ON DATA FOR INCREASED PLANT RELIABILITY
All Energy Australia, Oct. 3, 2018

Martin Rogers, VP Asset Management and Support, NEXTracker
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• 14.5 GW solar trackers delivered globally

• Acquired by Flex (formerly Flextronics), an 
investment grade company, $25Bn annual 
revenues

• 2 GW in Australia to date

• Local office: sales, project engineering, 
project management, construction, support 
and O&M

• Established PowerworX Installer Training 
Academy (trained over 500 graduates 
worldwide)

LOCAL TEAM: DRIVING QUALITY, SCALE AND LIFETIME RELIABILITY
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Our Data Analysis Methodology

➢ Analyze available data

➢ Determine trends

➢ Create signature

➢ Use signature to find issues

➢ Create work order, evaluate cost vs. action, 
close quality and engineering circle.

Case Study: NEXTracker slew gear
Metal Debris

Gear Wear

Tracker Slew Drive

BIG DATA - TREND ANALYSIS LEADS TO HIGHER QUALITY SYSTEMS
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DATA HELPS FUTURE PROOF AGAINST EXTREME WEATHER

• NEXTracker works with CPP Wind Engineering, a 
world renowned wind industry  consultant whose 
principle is a leading structural wind committee 
member of ASCE

• We employ Site Specific Wind analysis as is 
allowed by Code, using local weather stations data 
to assess exact location wind speeds rather than 
wind speeds over large regions (design wind maps)

• Wind speed, direction, and frequency data are 
analyzed to create site specific calculations, 
determinations, and project design



Proprietary and Confidential ©2018
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TRUECAPTURE SMART CONTROL SYSTEM
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DATA: SMART CONTROL SYSTEM ENERGY GAINS 
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NX HORIZON SOLAR TRACKER + BIFACIAL 
NX HORIZON SMART SOLAR TRACKER + BIFACIAL = ADDITIVE 
ENERGY GAINS
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PVSYST ANALYSIS: NX HORIZON vs. 2P TRACKER
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More 
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Modeled with PV Syst v6.72

• Blythe CA
• TMY3 weather data
• “Horizontal unlimited trackers” 

simulation method
• 90% bifacial PV modules
• 20% ground albedo
• 40% ground cover ratio
• +/- 60° tracking range
• 1.20 DC/AC ratio
• 6.5% back-side shade factor for NX 
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BayWa r.e. Solar Projects 
Company Overview

PV Magazine Quality Roundtable Discussion, October 3rd, 2018
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Australian experience
Since entering the Australian market, BayWa r.e. is active in solar and wind project development

▪ Melbourne Headquarter for Wind & Solar Projects

including O&M services

▪ Mildura office for the construction of the solar projects in 

Northern Victoria (combined 219 MWDC)

▪ Perth office, Headquarter for Solar distribution and 

small to medium sized onsite solutions

▪ BayWa r.e. Solar Projects entered the Australian market through the

acquisition and subsequent development of a 240 MWp portfolio in

Queensland and Victoria

▪ The Wind Projects team was established through the acquisition of a local

developer, Future Energy, and its project pipeline. The existing Future

Energy team has remained with BayWa r.e.

▪ O&M and Commercial services (new regional remote monitoring centre in

Bangkok) and solar distribution complete our portfolio of products and

services in Australia

▪ BayWa r.e. is a global renewable energy developer, service supplier,

wholesaler and energy solutions provider, and is a wholly owned

subsidiary of BayWa AG. We employ more than 1,400 people worldwide

and have contributed more than A$ 60m EBIT last year (2017) across the

20 countries we are active in and service a portfolio of more than 5.2 GW

of Wind and Solar assets.



Selected reference projects in Australia
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Hughenden Solar Farm, Queensland

First large-scale solar project completed by BayWa r.e. in APAC

▪ Capacity: 20MWDC

▪ Status: sold

Since entering the Australian market in 2017, BayWa r.e. has completed its first large scale solar farm in Queensland and is currently 

constructing further wind and solar projects across Victoria

Completed assets Assets under construction

Chepstowe Wind Farm, Victoria

Three turbine project developed by Future Energy

▪ Capacity: 6.2MW

▪ Status: completed

Maroona Wind Farm, Victoria

Two turbine project developed by Future Energy

▪ Capacity: 6.9MW

▪ Status: completed

Karadoc Solar Farm, Victoria

Largest single-axis solar project for BayWa r.e. globally

▪ Capacity: 112.5MWDC

▪ Status: in construction

Yawong Wind Farm, Victoria

Two turbine project developed by BayWa r.e.

▪ Capacity: 7.2MW

▪ Status: in construction

Timboon Wind Farm, Victoria

First onshore wind project undertaken by BayWa r.e.  in Australia

▪ Capacity: 7.2MW

▪ Status: in construction
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Karadoc construction highlights
Australia is a key market to BayWa r.e. and its investment is testament to the Australian renewable energy market

300 

construction 

and installation 

workers

Connected to 

Powercor at 

66kV

nominal 

90MWAC output

enough 

electricity to 

power over 

110,000 homes

corporate PPA 

with CUB  

Tier 1 

components 

procured by 

BayWa r.e.

involvement of 

local community 

on the labour 

force (incl. 15 

apprentices)

BayWa r.e. 

office 

established in 

Mildura
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BayWa r.e. Company presentation
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BayWa r.e. Solar Projects Pty Ltd 

Daniel Parsons: Managing Director of BayWa r.e. Solar Projects

Head Office: Level 1, 79-81 Coppin St, Richmond, Victoria 3121

Phone: +61 3 9429 5629

Email: Daniel.Parsons@baywa-re.com

Website: http://www.baywa-re.com.au/en/

Stand: #3228

mailto:Daniel.Parsons@baywa-re.com
http://www.baywa-re.com.au/en/
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Utility scale

October 3, 2018 – Quality Roundtable at All-Energy Australia



Utility scale - Background

October 3, 2018 – Quality Roundtable at All-Energy Australia

Reports of delays first reported late 2017, early 2018 
(Gullen Range 10 MW).
S5.2.5.4 – came into effect July 2018, require 
“continuous uninterrupted generation” in the event of 
grid events. 
AEMC determination this month.

Kane Thornton, CEC Chief Executive: “If you have been 
developing a project that is getting closer to commercial 
close, or going through the connection process, and all of 
a sudden the goal posts move or will potentially move, 
gee, that’s a big deal.” [Reneweconomy Podcast]



Utility scale - Background

October 3, 2018 – Quality Roundtable at All-Energy Australia

AEMO response

“The system strength and inertia rule changes came into effect on 1 
July 2018. The rule changes were triggered by the learnings from the 

South Australian system black in September 2016, which enabled us to 
better understand the challenges that new technologies were 

introducing to the current and emerging power system. These rule 
changes also clarify the role that each participant (for instance the 

transmission networks, the market participants and AEMO) plays in 
enabling a safe and secure power system.”



Utility scale - Background

October 3, 2018 – Quality Roundtable at All-Energy Australia

“It is important to note that AEMO has no intention of holding anyone up 
from connecting to the power system but that this process needs to occur 

in a way that does not impact the security of the grid.”

“In 2016 we connected over 700 MW to the system. In 2017 we connected 
just over 1200 MW to the system. in 2018 we are seeing/managing 

connection requests and enquiries in the order of 19,500 megawatts.”



Utility scale co-MC

October 3, 2018 – Quality Roundtable at All-Energy Australia

Aaron Zadeh
Product Marketing Manager – Utility Solar
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ABB Solar Inverters
Next Generation Central Inverter for Utility-scale Solar Applications
Aaron Zadeh, Product Marketing Manager – Utility Solar
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Next generation central inverter for utility scale applications

Central inverter with ultimate performance

October 25, 2018 Slide 124

High overall efficiency

High uptime

Inbuilt redundancy

High performance

Long lifetime

Low maintenance with serviceability

Superior cooling system

Shared power conversion and control platform.

Corrosion resistive dual layer enclosure.

High ingress protection class

Simple preventive maintenance 

Service supporting design

Modularity

Low Levelized Cost of Energy (LCOE)



—
Next generation simulation models

October 25, 2018 Slide 125

Exact representation of inverter firmware
Industry leading model accuracy

Base model design:

• Core design in Matlab/Simulink from inverter firmware

• No handwritten C code

• One to one (1 : 1) parameter compatibility between model and actual inverter 
Software

Framework approach:

• Certificated Core .dll with interface support for I/O signals

• Interface manages connections to 3rd party software

Supported modelling software:

• PSCAD

• Siemens PSS/E

• DigSILENT PowerFactory

Next generation central inverter for utility scale applications
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Next generation simulation models

October 25, 2018 Slide 126

Customer benefit

• Simulation model can be released same time as actual inverter SW. => No 

delay on the simulation model updating.

• Inverter tuning/parameter change during simulation phase can be 

implemented in real life without any need of parameter or setting 

interpretation. 

• Fast support as development 100% ABB in-house.

• Faster certification cycle due to need of only root model validation by 3rd

party.

• Faster commissioning times as parameters already tested and approved 

with simulation model

Next generation central inverter for utility scale applications



—

Model development and maintenance
Market specific Fortran representation of product – It is difficult to capture all control influences and protective functions in the Fortran translation for the 
product. 

The model requires assessment following any firmware changes. 

Matlab/Simulink verified model imported to PSSE gives the model the best chance of representing the exact product reactions and minimises ongoing model 
maintenance.

ABB local Product Experts can provide 1 to 1 advice on complex tuning challenges, with further support available from ABB Global R&D

Grid support and simulation tools
Modelling, designing, testing and verification

Design phase with advanced simulation models – R1 testing
ABB provides accurate simulation models, which are implementing the internal operation of the inverter firmware, instead of just mimicking the operation.

Customer does not need to worry which supported tool to choose, because all of the models are using the same code and models are always up-to-date with 
actual inverter firmware functions.

October 25, 2018 Slide 7
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Grid support and simulation tools
Modelling, designing, testing and verification

Parametrization and profiles for commissioning – R2 testing

• In commissioning phase, the pre-made parameter sets, which are verified with 

simulation can be loaded to inverters.

• R2 validation often requires investigation into small discrepancies between the 

commissioning results and model using simplified computer representations. 

This is due to the fact that the most models are not a direct clone of the product 

firmware. 

October 25, 2018 Slide 9



—
Simulation framework
Summary

• Root model of the framework is a faithful representation of the actual grid related functionality of the inverter firmware.

• Model follows the same parameterization as actual inverter without any interpretations.

• Root model is validated against the real measurements by third party (BDEW/TR4).

• Wrapped models are validated against the root model, and it can be done automatically.

• Framework and models are constantly developed at the same pace.

• If new feature is added to the inverter software, only root model needs to be updated (fast response of changes).

• Improvements/new features are delivered to all models.

Framework approach ensures that models match the real inverter with a high degree of accuracy and all models are equally accurate, resulting in shorter 

GPS negotiations and de-risking the R2 testing and validation process.

October 25, 2018 Slide 10
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Next steps on central inverter

October 25, 2018 Slide 130

PVS980-58 future releases

Larger inverter and station size

– Driving the cost further down

Connectivity and predictive maintenance

– ABB Ability

Micro grid support integration

– Control interface and supporting functions

PV inverter battery support

– Fast, inbuilt support for battery energy storage systems

Next generation central inverter for utility scale applications





Panel II

October 3, 2018 – Quality Roundtable at All-Energy Australia

Daniel Parsons 
Business Development 

Manager

Marty Rogers
VP of Global Asset 

Management and Support

Anika Giller
Senior Business 

Development Manager

Hugh Carr-Harris
CEO



Final takeaways
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Quality Roundtable
at All-Energy Australia 2018

Keys to delivering quality arrays in a booming market

Gold sponsors

October 3, 2018 – Quality Roundtable at All-Energy Australia


