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NYC 1900 NYC 1913

Transformation of ecosystems

Difficult to predict the pace of change



World runs on Coal, Nuclear, Gas, Oil …

… MW scale WTG is just a brilliant idea 

The world, 1990  The world, 2017

The Energy Sustainability Similarity

An unavoidable path to unprecedented World Energy reshaping  

 0% Renewables ... 

... 100%Centralized Generation 

 25% Electrity from REN ... 

... DERMS becoming real  

Battery Storage improves Grids worldwide… 

…GE pushing boundaries: first Thermal Hybrid 

2015 – IID Solar Hybrid

2013 – Weican Wind Hybrid

2012 – Fisrt Haliade Offshore WTG
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Energy Revolution … Happening today, even in Italy: AEEGSI 300/17

Balance Service Provider instated ... Same as 

Balancing Authroities in CA -> One of the key 

stakeholders for our  EGT

Authorized Virtual Units -> VPP’s through 

Aggregators will pop up

Storage to participate into MSD... w/ special 

focus on combinations with existing 

balancing units-> Thermal Hybrid perfect fit
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Energy Storage Microgrid Digital Services

Digital Grid Platforms

5

Distributed resources

Aggregation and control

Infrastructure services

Grid Connected

Rural Electrification

Hybrid power

Stand-alone Storage …

Grid Stability

Hybrid GE Power products …

Instantaneous Power

Dispatchable Solar …

Solar + Storage
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installed

9  

installed
Scouting launch 

customers10+ y 6+ y



Storage Technologies: only batteries?

Technology Commercial 
Maturity

Response 
time  range

Round trip 
efficiency

Convenient 
size [MWh]

GE product

Cell Battery Expanding <1 sec > 85% 0÷100 yes

Flow Battery Expanding 5÷10 sec 70%÷80% 20÷1000 no

Supercap Pilots < 1 sec up to 90% 0÷5 no

Flywheel Expanding 1÷5 sec 80%÷85% 0÷5 yes

CAES/LAES Proposed 2÷5 min 45%÷60% 20÷500 pilots

Hydro Mature 10÷60 sec 70%÷75% 20÷unlimited yes

Flow 
Batteries

Hydro

Batteries
CAES / 
LAES

GE Proprietary & Confidential  Do not distribute



Placeholder confidentiality disclosure. Edit or delete from master slide if not needed.

GE’s Energy Storage Turnkey Grid solutions

~ 85 MWh of Grid projects Installed or in Process … 10 years heritage

4 MW  / 18 MWh 

Behind the Meter

at large Industrial

(5x) 50 kW  / 100 kWh 

T&D Network Support

1 MW / 2 MWh

Wind Integration

(3x) 200 kW / 400 kWh
Integrated Wind Turbine

(2x) 10 kW  / 20 kWh 

Behind the Meter

1

53
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8

11

12 13

30 MW  / 20 MWh 

Grid Stability

0.5 MW  / 1 MWh 

Behind the Meter 

at industrial plant

2

7MW  / 7MWh 

Grid Stability

Ontario IESO

4

2MW / 8MWh

Solar Integration

Commissioned

Recent order/under construction

3MW  / 6 MWh

PV/Storage Micro grid

MAECI Solar
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200kW/1MWh

T&D Network Support

Major Utility
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1 MW  / 2 MWh 

Behind the Meter 

9
10

1 MW  / 2 MWh

Renewable

Integration

1 MW  / 2 MWh

T&D Network 

Support

100 kW  / 150 kWh 

T&D Network 

Support

2x 10MW/4MWh
Thermal Generation Hybrid

7

17

2 MW  / 2 MWh 

T&D Network Support

1 MW  / 0.5 MWh 

Grid Support

18

2x 5 MW  / 2.5 MWh 

Renewable   

Integration

19
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Available built-in functionalities

▪ Frequency Regulation

▪ Peak Shaving/Firming

▪ Remote Power

▪ Ramp Rate control

▪ Curtailment avoidance

▪ Scheduled Power

Manage the BESS according to grid frequency 

support command/response algorithms 

Manage the BESS so to compensate power 

injection excess/deficits at POI

Use BESS to keep the overall power flow at POI 

within a value command

Manage BESS so to limit to the best extent drift 

from a daily/weekly schedule 

Manage the BESS according to grid frequency 

support command/response algorithms 

Manage the BESS according to grid frequency 

support command/response algorithms 

▪ SOC Management

▪ Islanding

▪ Black Start

• Voltage/VAR control

▪ Droop Curve

▪ Plant Power Factor 

Control

Keep the State of Charge within given safe 

operation range

The BESS makes up for the needed power when 

grid drops off

The BESS restarts the plant after an outage and 

self-synchronizes with Grid

The BESS uses the PCS to inject reactive power 

according to a VARS or V reference signal

The BESS follows a given V-Droop or F-Droop 

curve by injecting reactive power

The BESS keeps the plant phased by adjusting 

VARS to active power continuously
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Thermal 
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Controls
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IID Battery Energy Storage System 
1st PROVEN - Grid Restoration Black Start Capabilities

Most utilized battery system in the world

• Modified Battery Storage hardware and 

controls in existing 30 MW facility.

• Enable automatic transition to grid 

islanding, creating microgrid to start the 

gas turbine.

• Supplying electricity needed to fire up a 

44 MW combined cycle natural gas 

turbine

• Providing emergency black start for 

Imperial Irrigation District, California
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EGT concept … the “Thermal Revolution”

GE Plant Controller 

GE Turbine (HD/AD)
GE Battery Storage system

GE Electric Gas Turbine EGTTM

Time

P
o

w
e

r GE EGT TM

Turbine

Storage+
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Installed EGT
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THANKS! 

Gianpaolo G. Giuliani
GE Power, Grid Solutions
Global Commercial Director – DGS
Email: gianpaolo.giuliani@ge.com
Tel. +39 3482770735

for Italy: 

Marco Simiano
GE Power, Grid Solutions
Italy&Mediterranean Sales LEader
Email: marco.simiano@ge.com
Tel. 3421263674
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