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The cradle of the world’s

most efficient turbines

Calling itself the largest

gas turbine manufacturing

plant in the world, GE’s facil-

ity in Greenville in the US

state of South Carolina

strikes most first-time visitors

with its scale and modernity.

Imagine the size of a standard

football field, then multiply it

by 20; this is nearly the

equivalent of the total area of

the plant’s manufacturing

halls.

Is that impressive

enough? The answer is no,

because just after taking the

first step inside this unique

world, you will see that yel-

low gantry cranes are playing

puzzles with giant rotors and

stators, machines are auto-

matically operated under the

guidance of computers and

the world’s largest and most

efficient turbines are laid out

in test stands, preparing for a

new journey.

Dating back to the late

1960s, GE’s facility in

Greenville has evolved into a

116,000-square metre facility

with impressive capabilities

including ceramic matrix

composites (CMCs), ad-

vanced polymer matrix com-

posites, a gas turbine

technology lab, test stands,

and more. As of the end of

2017, the Greenville facility

had produced a total of 3,235

turbines, more than 85 per

cent of which were exported

to global markets.

Originating in Greenville,

GE’s HA turbines debuted in

2016 as the world’s largest,

most efficient, and most ad-

vanced heavy-duty gas tur-

bines. Since then, they have

broken two world records for

efficiency across the 50- and

60-hertz segments.

Last December, at a test

stand in Greenville, GE

Power successfully tested its

largest and most efficient gas

turbine yet, the 9HA family.

GE engineers developed ad-

ditively manufactured com-

ponents for the 9HA’s

combustion system, using

metal 3D-printing to unlock

new geometries for better

premixing of fuel and air,

leading to greater efficiency. 

Today, the HA technol-

ogy, with GE having invested

$2 billion in research and de-

velopment for five years, has

achieved more than 118,000

operating hours and is the

fastest-growing fleet of gas

turbines in the world, with 76

units ordered by more than 25

customers across more than

15 countries.

As a result of these inno-

vative breakthroughs, the

9HA.02 can now be quoted at

64 per cent net efficiency in

specified conditions with a

total output of 826 megawatts

(MW) in 1x1 combined-cycle

configuration.

“We are confident that

there is a key role for gas to

play in the energy future. We

look at the need for clean

power, the shift from coal to

gas, and the opportunity that

presents. What matters is the

impact on the environment

that replacing coal with gas

will have, which is equivalent

to doubling the renewable

penetration in the world. Our

HA technology enables un-

precedented levels of effi-

ciency to help customers

reach more ambitious emis-

sions goals,” said Chuck Nu-

gent, president and CEO of

GE’s Gas Power Systems.

Reaching out to the world

In September 2017, GE

made an announcement say-

ing its fleet of HA gas tur-

bines had achieved 30,000

combined operating hours

and net efficiency of nearly

64 per cent just over a year

after the first combined-

cycle power plant equipped

with GE’s HA turbine in

France’s Bouchain came into

operation.

As calculated, “30,000

hours” is an equivalent of

running at base load for over

3.5 years, which exceeds the

industry standard 8,000-hour

requirement for measuring

gas turbine reliability. The

HA fleet has achieved 99.5-

per-cent reliability and 98.1-

per-cent availability – well

within the norms of a mature

fleet and a very strong show-

ing for a new product launch.

In the latest case, Com-

petitive Power Ventures

(CPV) and its partner GE En-

ergy Financial Services an-

nounced that the CPV

Towantic Energy Center in

Oxford in the US state of

Connecticut has achieved

commercial operation, mark-

ing the 26th HA unit to begin

operation. 

This new plant uses two

7HA.01 gas turbines and as-

sociated engineered equip-

ment package. The 805MW

combined-cycle plant can

provide the equivalent power

needed to supply more than

800,000 US homes, and the

HA’s dual-fuel capability al-

lows the turbines to run on a

variety of fuels, adding sig-

nificant reliability benefits to

the region. The Tennessee

Valley Authority’s Thomas

H. Allen Fossil Plant in

Memphis as well as the

Haveli Bahadur Shah and

Bhikki power plants in Pak-

istan also recently achieved

commercial operation.

Work at the Porto de

Sergipe power plant in Barra

dos Coqueiros in Brazil, is

progressing, with three

7HA.02 gas turbines and

three generators having 

arrived at Sergipe Port on

June 1.

GE will supply the entire

engineering package as well

as the remaining balance of

the plant such as cooling tow-

ers, foundations, roads, and

buildings. When completed,

the plant, owned by Centrais

Elétricas de Sergipe S.A.,

will be capable of generating

1,516MW, making it the

largest gas power plant in the

country.

With an extensive amount

of wind and hydro power in

Brazil, GE’s 7HA technology

will play an important role in

enabling a quick response to

fluctuations in the grid de-

mand and adapting rapidly to

weather changes.

Vietnam to join the game

Vietnam’s revised Power

Development Plan VII, un-

veiled in March 2016, sets

out a blueprint for expanding

power generation by using a

mix of energy sources. The

plan foresees installed capac-

ity to rise to 265 gigawatts by

2020. By 2020, coal-fired

power is planned to account

for 42.7 per cent of all energy

sources, up from the current

33.4 per cent. 

However, in response to

the issue of climate change,

Vietnam needs technologies

that enable it to produce

power more efficiently while

lowering the environmental

impact. Considering this,

GE’s HA technology, specif-

ically the 9HA gas turbines,

can give a helping hand to

make this goal feasible. 

A landmark Memoran-

dum of Understanding

(MoU) was signed last year

between GE and state-run

Vietnam National Oil and

Gas Group (PetroVietnam),

as part of Prime Minister

Nguyen Xuan Phuc’s visit to

the US. In particular, GE,

which now provides more

than 30 per cent of the coun-

try’s installed base power

generation capacity, and

PetroVietnam will cooperate

on the development of two

750MW combined cycle gas

turbine power plants – Mien

Trung I & II – leveraging on

the Blue Whale gas field,

which is the biggest gas-to-

power project in Vietnam’s

history, with an estimated 150

billion cubic metres of re-

serves (equivalent to 5.4 tril-

lion cubic feet). Mien Trung

I is expected to begin opera-

tion in 2023 and Mien Trung

II in 2024.

In the latest development,

the project has been progress-

ing through some critical

milestones with strong sup-

port from the Vietnamese

government, thus giving a big

push to the construction of

the gas-fired power plants in

the downstream. This will

likely get 9HA gas turbines to

debut in Vietnam.

“GE has been engaging in

Vietnam and we knew it was

a great application for the

9HA.02. It is built on every-

thing we know and love

about the HA, specifically

around the field roof. We’ve

opened that up as wide as we

can, the widest in the industry

actually, to be able to lower

the operating and processing

costs off the gas field,” said

Guy DeLeonardo, general

manager for GE Power’s Gas

Power Systems business.

“So this is part of the

Power Master Plan VII, to

double the capacity by 2020

and 2030. There is no more

economical way to generate

power from a fuel than the

HA technology, and this is

the most interesting time for

the industry. There’s 10 

gigawatts of combined-cycle

power going into Southeast

Asia over the next ten years

– we want more than half of

it. Why? Because we’re 

convinced that GE can do

that with better economic and

environmental outcomes 

for Southeast Asia,” he 

emphasised.n

You’ve mentioned before that
the cost of natural gas is de-
creasing globally. Could you
elaborate on this point?

I have spoken to a lot of

gas companies and other com-

panies in Asia, and usually my

first question is how they see

the future of imported lique-

fied natural gas (LNG). Most

of the industry sees the future

of imported LNG down, at $8

per million BTU. But here’s

what matters: even at $8, HA

technology is the answer. It is

directly related to the fuel

cost, the hours per year, and

how many megawatts (MW)

you generate in a combined

cycle.

GE signed a memorandum of
understanding (MoU) with
Vietnam’s leading oil and gas
group PetroVietnam last May,
to co-operate on the develop-

ment of two 750MW com-
bined-cycle gas turbine power
plants. The two plants are
scheduled to start operation in
2023-2024. Will they make full
use of GE’s HA technology?

Indeed, it makes a lot of

sense for our customers to

utilise the proven, record-

breaking technology for future

projects. In Vietnam, we work

not only with PetroVietnam,

but also with other key stake-

holders in the Blue Whale

project value chain, to assess

whether the whole gas devel-

opment process and the time-

line and gas quality from the

gas field fit the HA gas tur-

bines. From early on, we

thought this project was a

great application for the

9HA.02 gas turbines.

Some of these turbines are

on order from Malaysia right

now and we will start shipping

in the fourth quarter of this

year. We expect to get a request

for a proposal for the HA tur-

bines in Vietnam’s market next

year. The project’s target com-

mercial operation date is 2023.

The global price of natural
gas, the fuel for HA turbines,
has been on a decline. How-
ever, this does not seem to be
the case in Vietnam. Will this
affect the feasibility of gas
power plants?

It depends on the where

and when. Had you asked me

two years ago about the price

of imported LNG, I would

have said that it would be $14-

16 per million BTU. I spoke to

a lot of gas companies in the

US, the Middle East, and Asia,

and most of the industry sees

the future price of imported

LNG down at $8 per million

BTU. This means HA is the

answer.

Do you expect more orders to
come from Vietnam, and how
much will the HA help power
producers raise efficiency?

This relies on Vietnam’s

power development master

plan towards 2030 with the

goal of doubling the country’s

power generation capacity. I

would like to say there are no

more economical ways to gen-

erate power from fuel than the

HA technology.n

Tapping into gas power potential in Vietnam
GE Power has announced the commercial operation of its 26th HA gas turbine,
using the company’s game-changing HA technology, which helps boost
electricity generation and reduce emissions. Guy DeLeonardo, general
manager of GE Power’s Gas Power Systems business, told VIR’s Hoang Anh
about the company’s efforts to provide better technologies to help growing
Southeast Asian countries, including Vietnam, improve their widespread
electrification and environmental protection.

Changing the game with
a new breed of turbines

GE Power has led the
world in terms of power
efficiency and emission
reduction with its
game-changing HA gas
turbines. For nations on
the rise like Vietnam,
the US firm’s
technologies pledge
widespread
electrification and
environmental benefits.
Hai Tram reports.

GE’s Greenville facility is the home of its HA technology, the most efficient gas turbines in the world

Our HA technology enables unprecedented
levels of efficiency to help customers reach
ambitious emissions goals.

– Chuck Nugent
CEO, GE Gas Power Systems

“
By Nguyen Thanh Hai

Senior manager, IT risk assur-
ance services, PwC Vietnam

As business leaders get a better

understanding of the concept of

big data, data-driven decisions

are now beginning to replace

the traditional “gut instinct” ap-

proach. Today, data visualisa-

tion is considered an effective

way for decision makers to ob-

tain actionable insights in a

timely manner by analysing

vast amounts of business data.

In a previous article, we

covered the way to unlock the

power of data, in which busi-

nesses are required to focus on

understanding what data needs

to be developed or acquired in

order to create a solid founda-

tion and to drive data-based in-

sights; creating transparent and

reliable data by organising, in-

tegrating, and streamlining the

data these businesses use; and

applying a series of analytics

and visualisation methodolo-

gies, algorithms, techniques,

and tools to gain insights from

the data. In this article, we will

explore the concept of data vi-

sualisation and its benefits to

businesses. We will also un-

cover the principles required

for good data visualisation to

extract actionable insights. 

Gaining insight from data 

Data alone is not insight. It

merely refers to the facts or in-

formation about businesses and

customers that takes the form of

numbers, statistics, historical

reviews, and more. It takes cer-

tain specific steps to transform

data into information and to be

able to pull out actionable in-

sights from this data.

According to the Oxford

Dictionary, insight is the capac-

ity to gain an accurate and deep,

intuitive understanding of a

thing. Gaining market insight

could be the catalyst for creat-

ing new value, both internally

and externally; for helping

businesses to optimise their

data assets in order to save time

and money; to find new rev-

enue sources; or to capitalise on

the untapped business intelli-

gence the company already

owns. Data visualisation is the

presentation of data in a picto-

rial or graphical format to com-

municate information to users

clearly and efficiently, via the

information graphics selected.

It is one of the most common

approaches utilised to obtain

valuable insights from the data

at hand. In other words, data vi-

sualisation is the visual com-

munication element of data

analytics, which converts data

to information and information

to insight. As the human brain

processing visual information

quicker than words, good data

visualisation could help busi-

ness leaders make faster and

more accurate decisions. 

Let’s take an example from

some sales data in the picture

above. The sales volume is pre-

sented in the table, which is te-

dious to look at and difficult to

draw any cohesive conclusions

from. When converted into im-

ages, charts, and figures; the

abnormality of the data is easily

recognisable. The sales volume

is consistent throughout all

months of the year, except for

the month of April. This

strongly suggests that the deci-

sion makers should start to re-

view the validity of the data, as

well as strengthen their internal

controls (see figure above).

Principles for good data 

visualisation

Through visualisation, data

is transformed from a flat and

boring structure to become

valuable information to be used

by business leaders. A good in-

terpretation of data could help

decision makers recognise the

patterns or trends which are not

obvious in a flat structure.

To truly make use of data

and bring competitive advan-

tage to the business, data must

be presented in a simple and

understandable manner. It

should enable even non-profes-

sionals to be able to compre-

hend and interpret the

underlying message of the data.

It’s like the genius theoretical

physicist Albert Einstein once

said: “If you can’t explain it

simply, you don’t understand it

well enough”. A good visuali-

sation should include the fol-

lowing principles:

Plan for the expectations.

Data visualisation should de-

liver a clear and meaningful

message to its targeted audi-

ence. Objectives, context, and

audience should be clearly

identified prior to the data

being visualised.

Preparation is the key.

The underlying data should be

evaluated, cleansed, and pre-

pared for analysis. Necessary

data should be identified and

requested based on the objec-

tives, context, and audience in

order to enable accurate data

analytics and to ensure the vi-

sualisation delivers a complete

and comprehensive message.

Keep it simple. Data visu-

alisation should be simple

enough to enable non-profes-

sionals to understand the mes-

sage conveyed. A good use of

graphic charts, colour, size, po-

sition, and data-ink ratio (the

non-erasable core of a graphic)

eliminates distractions, clarifies

the message of charts, and can

help readers navigate complex

figures and statistics. 

Use headings and com-

mentaries. Headings and com-

mentaries should be used to

support the visualisation, where

applicable, to help readers

quickly identify the key mes-

sage of a graphic. Technical

terms or jargon should not be

over-used when communicat-

ing to the general audience.

Avoid dodgy visualisa-

tions. Data visualisation should

deliver a true and fair message

of the facts. Developing data

visualisation should be based

on a correct and common scale.

Always include full data to

avoid dodgy visualisation.

Choose the right tools.

There is a vast range of tools

and software available on the

market, provided both by big

corporations and startups. It is

not an easy task for business

leaders to choose appropriate

tools for their businesses. 

There are many aspects that

need to be taken into consider-

ation. To ensure the right deci-

sion is made, business owners

should seek professional advice

prior to implementing tools and

software in order to reduce time

and costs.n

Harnessing the power
of data by visualisation


