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This is the story of how one special-
ty chemicals and materials technol-
ogy company set aggressive growth

targets and product quality, then met these
goals using process automation.
The company modernized and
automated processing controls;
expanded production capacity
at its water treatment chemical
plant in Mobile, AL; and saw a
significant growth in sales
volume as a result. By updat-
ing and integrating its exist-
ing process automation soft-
ware, it was able to meet the
industry standard for batch
processing control, program-
ming, configuration, and com-
munication between various
system components. The new
software suite enabled engineers
to define various batch process-
es in terms of discrete modules,
develop and manage recipes for
each module, and adapt and implement
new products and recipes without complete-
ly reprogramming the process. The high-
er degree of automation ensured precise,
uniform control of complex processes and
eliminated several sources of errors. The
story has a happy ending: The Mobile plant
is now the largest producer worldwide of
emulsion polyacrylamides, products that
are used predominantly in the water treat-
ment and mining industries.

Affordable Expansion
Cytec Industries (West Paterson, NJ) set
out to increase its Mobile facility’s output
using mostly existing equipment by maxi-
mizing process efficiencies and reducing
waste. Adherence to the Instrumentation,
Systems, & Automation Society’s ANSI/ISA
S-88.01 standard for batch recipe manage-
ment would be a critical part of this new
venture (www.isa.org). The S-88.01 Batch

Control Standard was drafted to define
standards and recommended practices
for the design and specification of batch
control systems as used in process control

industries. The standard defines a consis-
tent data structure for batch control
language to simplify programming, config-
uration, and communication between vari-
ous system components within a control
system’s architecture. 

The S-88.01 standard was implement-
ed by expanding the existing Siemens
APACS+ process automation system using
the ProcessSuite Batch software suite
(Siemens Energy & Automation, Inc.,
Alpharetta, GA). This graphical-interface
software tool follows S-88.01 conven-
tions for process modeling to define recipes
as equipment-independent generic process-
ing and transfer functions. Configuration
is divided into discrete, repeatable modules,
including units, phases, and operations.
Once the program for a control module
or phase (e.g., charging material from a
pump to a tank) is written, it can be copied
and applied to other control modules

and phases. The resulting modules are then
used to construct and manage recipes.
Batch management software handles  many
of the programming functions. Editing
recipes, changing sequences, and imple-
menting new products can be done by
process engineers without the need for
new programming. 

As anticipated, the standardized approach
not only reduced complexity but also facil-

itated the entire automation
process. Besides being easier
to configure, it made logical
sense to plant personnel because
the recipes are expressed in a
flowchart of the individual func-
tion blocks. The process engi-
neer first developed the func-
tion blocks and used them to
simplify and standardize the
various product groups. The
operators then used this format
to review and include some of
the real-world aspects of the
process. Finally, the chemists
reviewed the recipes for consis-
tency, accuracy, and conformi-
ty with conditions necessary to
achieve the specialized features
of the various products. 

Batch Done Right
Volume growth and market share pene-
tration produced very high plant demand.
Cytec, working with integration partner
Avid Solutions (Winston-Salem, NC), was
able to convert the plant to the Batch
Manager system with minimal production
outages using a series of short, partial shut-
downs followed by a one-week cutover. 

A steering committee of Cytec, Avid,
and Siemens personnel was formed to make
and monitor a plan to ensure a smooth
transition to the new system. Siemens
provided the software and equipment and
also served as a primary consultant, bring-
ing its strong background in S-88.01
standards and implementation to the equa-
tion. Avid provided integration, project
management, and people skills that allowed
a diverse group of plant and technical
personnel to work together, following
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Cytec’s “best practices” for automation.
The unit process engineer led the execu-
tion of the project, and an operator was
assigned to the team. In addition to strong
support from plant personnel, Cytec’s tech-
nical contributions included process knowl-
edge and the advanced model-based adap-
tive control methodology used for reaction
control. This team approach and using S-
88.01 standards substantially reduced costs.
After an independent auditing company
reviewed the capital project and compared
it with an extensive database of similar
projects, it concluded that expenses were
approximately 20% less than the esti-
mate for a project of this scope.

View From the Control Room
The only major physical changes to the
Mobile plant were an expanded tank farm
for the higher volume, a new central control
room, and the instruments, controls, and
application servers needed for batch control.
In all, there are more than 2200 input–
output points throughout the facility’s
multiple equipment trains (see photo). 

The emulsion polyacrylamide process
requires a high level of precision in meas-
uring and reaction control, and the S-88.01
standard enabled a level of precision that
favorably impressed the Mobile staff
members. The reaction control scheme
dictates how to initiate, control, and end
the reaction. The exact management of the
rate of reaction in the exothermic mixing
step gives added control over the proper-
ties of the polymer that is being formed.
In addition to preventing temperature
runaways, improved reactor control has
given rise to new specialty products to
meet selected customer needs.

When an operator chooses a recipe, the
process automation system initiates and
manages the entire control scenario. Oper-
ators can select from a list of available and
appropriate equipment as the equipment
is needed. Before proceeding with a reac-
tion, the computer simply asks the oper-
ator “Are you ready to start the reac-
tion?” so that the operator is notified
and can cross-check that coolant is avail-
able to control the reaction. Even the equip-
ment wash steps are executed using their
own “recipes”. Required operator actions
(for example, “Is the reactor really clean?”)
are included as steps in the recipe and
are prompted by the Batch Manager.

PI Historian software (OSIsoft, San Lean-
dro, CA) was installed to track batches and
the myriad instruments throughout the plant.

This gives operators, chemists, and engineers
access to many kinds of current and histor-
ical data from desktop PCs on the plant
network. Production reports, tank levels,
comparison of batch profiles, troubleshooting
aids, and any number of queries are all avail-
able. The data are also accessed remotely
from network and dial-up connections.

Numbers Tell the Tale
Although cutovers to a new system usual-
ly produce hiccups for a project of this
scope, production efficiency increased
noticeably after the second day of opera-
tion. Within weeks of the Batch Manager
implementation and tuning, the plant had
demonstrated a projected 40% capacity
increase. 

Equally impressive are the quality
results. The “percent first time right” metric
has grown from around 90% to more
than 98%. Besides being integral to
customer satisfaction, the increased qual-
ity also has important cost reduction
effects. Materials handling, rework, and
offsite disposal  are more than halved, and
there is far less potential for spills. The
speed at which Cytec can process batches
for its 50 different products, together with
a reduction in off-grade material, has also
allowed it to greatly reduce inventories.

Combining S-88.01 standards with care-
fully mapped-out integration by a quali-
fied team of end users, vendors, and inte-
grators has allowed the Mobile chemical
plant to achieve its expectations of getting
more pounds of product from the same
equipment. This, plus the increased qual-
ity, reliability, and safety, is proof enough
that this approach can serve as a blueprint
for other batch facilities.

John P. Ward is a former manager of automa-
tion for the Cytec Industries Manufacturing
Services Group. Send your comments or ques-
tions about this article to tcaw@acs.org or
to the Editorial Office address on page 3. ◆
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