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OVERVIEW

Main energy sources in a 100% renewable energy world
A high renewable world will require massive amounts of solar and flexibility

Source: Lappeenranta University of Technology
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SOLAR NEWS

Could the Pacific Islands become 

the Saudi Arabia of Solar?
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Experience in 
Australia & Pacific Islands

Argyle Diamond Mine
3 x W12V32
12 MW

Perth

Australia

Sydney

Adelaide

Melbourne

Brisbane

Christmas Island
4 x W6L32
12 MW

Telfer Gold Mine
3 x W12V32
12 MW

Plutonic Gold Mine
4 x W18V34SG
17 MW

Port 

Moresby

Auckland

Township of Carnavon
3 x W12V25SG
6 MW

Mt Keith Mine
5 x 16VZ40
60 MW

Leinster Nickel Mine
2 x W18V32
13 MW

Ramu Nickel Mine
W32-9L/18V/20V
92 MW Lihir Gold Mine

12 x W18V32   78 MW
10 x W20V32   80 MW
2 x W20V32    17 MW 

PNG

NZ

Solomon Islands
2 x W12V32
8 MW

Moitaka Power Station
2 x 16Z40
17 MW

Kinoya Power Station
2 x W18V38 22 MW
4 x W20V32 35 MW

Vuda Power Station
3 x W18V32
27 MW

Osborne Copper Mine
5 x W12V32
19 MW

Hera Power Plant
7 x W18V46
120 MW

Betano Power Plant
8 x W18V46
135 MW

Simberi Gold Mine
7 x W9L20 containers 
11 MW

OK TEDI Mine
3 x 16V32/6R32 + 8R32 
23 MW

Nepoui Power Station
4 x W16V46
58 MW

Macarthur River Mine
6 x W20V34SG
58 MW

Vanuatu Electricity
2 x 6R32
4 MW

New
Caledonia

Vanuatu

Fiji

Solomon 
Islands

Port Moresby Power Station
6 x W20V34SG
58 MW

AGL – Barker Inlet 
Power Station

12 x W18V50DF
210 MW

Mining

Utilities

Wärtsilä References

*in construction
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Barker Inlet Power Station, 
Australia

Wärtsilä References

The largest engine-based 
power plant in Australia 
helping AGL to cope with the 
introduction of renewables 
and be ready five the 5 min 
settlement rules. 

Customer AGL (Gentailer)

Type Wärtsilä 50DF multi-fuel power plant

Operating mode Flexible 

Gensets 12 x Wärtsilä 18V50DF

Total output 210 MW

Fuel Natural gas & Diesel

Scope Engineering, procurement & construction 
(EPC)

Delivery 2019
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Industry Leader of Energy Storage and Hybrid Systems...
Energy storage technology, integration and software 

• Founded in 1834

• Providing energy storage solutions since 2008

• Comprehensive capabilities including design, integration and energy  
optimization software

• Over 70 grid-scale systems in 9 countries integrated with solar,                      
wind, fossil and hydro generation

• Delivered frequency regulation systems to four unique                            
regulation markets across the world 

• GEMS – proprietary software platform now in its sixth generation, used to 
integrate 16 different batteries to-date with a technology-neutral business model

HARDWARE DESIGN SOFTWARE INTERGATION INSTALLATION
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NMC LFP LTO NCA

Nickel Manganese Cobalt Oxide 
Oxide (LiNiMnCoO2)

Iron Phosphate (LiFePO4) Titanate (Li4Ti5O12) Nickel Cobalt Aluminum Oxide 
(LiNiCoAlO2)

Market momentum with high 
energy density and all around 
good performance

Popular with Chinese OEMs for 
for safety but has much lower 
energy density

Superior performance, life cycle 
cycle and safety, but cost is too 
high

No Significant adoption in grid 
storage other than Tesla

Technology Overview

Battery Selection
Best fit chemistry

Cost

E-density
Wh/l

E-density
Wh/kg

Safety

Cycle Life

Discharge C-
rate

NCA

Cost

E-density
Wh/l

E-density
Wh/kg

Safety

Cycle Life

Discharge C-
rate

NMC



11

Hybrid Deployments

SAMPLE PROJECTS

Photos: Greensmith

2 x 10 MW ESS + Wind

I”I”

I” I”

6 MW ESS + 20 MW EPP 4 MW ESS + 

Hydro

6 MW ESS + EPP + 

Wind

14 MW ESS + 135 MW EPP 10 MW ESS + Solar
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GEMS is built for
Flexibility

Grid Reliability Renewable Integration Microgrids Hybrid Optimization SCADA

Weather 

forecasts

Energy 

market data

GEMS OS

Batteries Solar/Wind Engines Balance of Plant
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External

Operation Scheduling • Peer-to-Peer Group Control • Real-time Equipment Control • Local HMI
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te
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e
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GEMS Greensmith Energy Management System

Greensmith (Wärtsilä) Confidential
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GEMS: Greensmith Energy Management System

Modern Software Tools and Architecture
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CASE STUDY - AZORES

4.6 MW
ENGINE           
POWER PLANT

6MW

/

3.2 MWH

ENERGY      
STORAGE

4.5 MW

+

1 MW

RENEWABLE
ENERGY

RES 0% RES 65%How?

RES = Renewable Energy Sources

TRANSITION

ENGINE                               
POWER PLANT
4.6 MW



CASE STUDY - AZORES

Islanded Load

Wind Power 

Plant

Battery Energy 

Storage System

PV Power 

Plant

Engine Power 

Plant

GEMS 

PPC• Dispatch Optimization

• Load Forecast

• Renewable Forecast

• Weather 

Subscription

• Data Storage and 

Analytics

• Remote O&M
GEMS = Greensmith Energy Management System
PPC = Power Plant Controller
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CASE STUDY - AZORES

RES 0% RES 65%
Renewables as baseload

LCOE Savings
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Bonaire Background

• Part of Netherlands Antilles in the Caribbean

• 50 miles from Curaçao, 60 miles from Venezuela Coast

• 18,000 inhabitants

• (5) heavy fuel oil engines; total of 14 MW

• (13) wind turbines; total of 11 MW

• Average renewable penetration pre-2019: 15-25%

• Challenge: wind curtailment and grid stability 

CASE STUDY - BONAIRE



Change in Operations

CASE STUDY - BONAIRE

Before

 -

 1,000

 2,000

 3,000

Engine 1 Engine 2 Engine 3 Engine 4 Engine 5 ESS

Spinning Reserve from Engines

Average load Spinning reserve

En
gi

n
e 

Lo
ad

 [
kW

]

 -

 1,000

 2,000

 3,000

Engine 1 Engine 2 Engine 3 Engine 4 Engine 5 ESS

Spinning Reserve from Energy Storage

Average load Spinning reserve Stand-by ESS

En
gi

n
e 

Lo
ad

 [
kW

]

Example hour: 12 MW Load, 9 MW Wind, 4.5 MW Spinning Reserve Requirement

After

• Engines power: 6.4 MW; reserves: 5 MW

• Wind power 5.6 MW Power

• Wind curtailment: 3.4 MW

• Engines operate at minimum load: 1.6 MW each

• Engines power: 3.2 MW; reserves: 2.5 MW

• Wind power: 8.8 MW

• Wind curtailment: 0.2 MW

• Energy storage reserves: 3 MW
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