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Turnkey plant concept, design, and implementation on a fast-track
schedule, is a complex undertaking, requiring a thorough knowledge

of glass industry processes and expertise in many commercial and
engineering disciplines. By Toledo Engineering Co Inc*.

W
hen the decision is
made to build a new
glass plant planning is
crucial and the entre-
preneur must focus

on the market to be served. Next the
entrepreneur or owner should contact
an experienced and knowledgeable
turnkey glass plant engineer, such as
TECO, and start initial planning. For
the project to succeed, this engineer
must have a complete understanding of
the glass process and plant require-
ments to be able to provide the proper
design at the desired cost.

Initial planning
If the owner is not already a glass manu-
facturer, he should acquire the process
technology from the glass product form-
ing through the packing operation. This
know-how and operating expertise is
important for a successful project. The
operating expertise, whether within the

owner’s
domain, or
acquired,
needs to be
part of the
project
through
plant start-up
and initial
production.

Next, the
general geo-
graphical loca-
tion for the
plant must be
determined.
An analysis is
made to deter-
mine the ‘centre of gravity’ (CG) of cus-
tomers to be served versus the centre
of gravity of the raw material sources.
The search for raw materials can take
time, since cost versus quality must be
studied and optimised.

After determining the
CG for incoming and out-
going shipments, the site
search begins. Sites are
evaluated for compliance
with the raw material and
market CGs, proximity to
a road network, site
preparation cost, avail-
ability of utilities and cost,
environmental regula-
tions and cost, compati-
bility with neighbours and
local state incentives.

Post site selection
After the site has been
selected, the most impor-

tant pursuit is
environmen-
tal and/or
government
permits. This
is a complex
undertaking,

requiring specialists, both technical and
legal. An air discharge permit can take
up to one year to obtain. Before this
process can begin, the engineer must
be able to provide essential technical
and operational information for the
permit requests.

Concurrent with environmental per-
mit pursuit, the engineer creates the ini-
tial plant layout and site development
drawings for zoning and planning com-
mission approval and permits. During
the course of a project, there are
numerous permits to be obtained.

Project execution
Fig 1 illustrates how quickly project
costs accumulate and how quickly the
ability to control the cost declines.
Therefore, it is essential that the engi-
neer has the ability to control project
matters. This requires expertise in all
essential technical disciplines, that is,
environmental, civil, structural,
mechanical, electrical, process
control, project management and
construction management.

Fig 2 shows the phasing of a turnkey,
fast-track glass plant project. It should
be noted that essential equipment and
materials are purchased and site work is
started at about the same time that
detail engineering starts. This is only
possible with an engineer experienced
in glass plant design and implementa-
tion. The engineer’s mission is to allow

Planning is pivotal in a turnkey project

� Fig 1. Typical fast-track project cost influence factors.

� Fig 2. Typical Fast-Track project sequencing.

� Fig 3. Typical
fast-track 
project plant 
construction
timeline.



construction work to progress in a logi-
cal, unrestricted manner. Note from fig
2 that the engineering phase is not
completed until approximately 85% of
the time line.

It is essential for the project man-
ager to control every aspect of the pro-
ject, and have day-to-day pertinent
information on each facet of the pro-
ject. Materials and equipment must be
ordered, inspected, and expedited so
that they arrive at the site on time.
Costs, both material/equipment and
construction need to be collected, com-
piled, and reviewed on a regular basis.
This review focuses attention on the
areas that are not meeting target val-
ues and brings them to light, while
there is still time to do something
about it.

Start-up and initial operation
While construction is winding down, the
furnace is heated-up and the batch
plant and downstream process equip-
ment are checked out. During this latter
stage, the plant’s operating and mainte-
nance personnel are trained by experts

from the owner’s side and/or the
side of the technology partner or
the engineer. The construction,
heat-up, process check-out and
training all conclude at the same
time and production begins. The
engineer’s technical staff stay on
site during initial production, to
assure the process and facilities are
operating as specified. The engi-
neer returns to the site on a scheduled
basis, to assist the owner in further
improving production efficiency and
help in future planning.

Turnkey experience
TECO is a vertically integrated glass
plant engineer/contractor and has
served the glass industry for 73 years.
The company designed and built its first
turnkey glass plant around 35 years ago.
In total, TECO has constructed four
glass container and 10 float glass plants
on a complete design/build basis.
Currently, there are several other
turnkey projects in the early stages of
execution. These new projects are for a
variety of glass products.

Fig 3 illustrates the company’s typical
performance on turnkey plants. This
timeline is from a recent glass plant
project. Note the timeline from site
selection to heat-up was just 15 months.
Fig 4 is an aerial view of the plant,
which was located in the USA.

TECO has an excellent job safety
record and has a reputation of complet-
ing projects on or before scheduled
time. It has never missed a completion
date. Finally, TECO has the wherewithal
to undertake turnkey glass plant pro-
jects, anywhere in the world.
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� Fig 4. Glass plant final
construction phase.


