HAZMAT MANAGEMENT

Linking databases to plant drawings
saves fime and money
In process hazard analyses

By CINDY LANCASTER

ART OF OSHA REGULATION 29 CFR 1910.119
requires process hazards analyses (PHAs) to be

performed for certain chemical operations. A

PHA — also known as a hazardous operations analysis, or
HAZOP — is an organized, systemadc effort to identify

and analyze the significance
of potental hazards associated
with processing or handling
highly hazardous chemicals.

The problem is, most
chemical and petrochemical
plants have been designed
using manual drafting meth-
ods. In many cases, these
paper drawings are deteriorat-
ing with age, and their infor-
mation is outdated. Thus,
many companies updating
their drawings to satisfy PHA
requirements are converting
to computer-aided plant engi-
neering methods.

The latest generation of
PC-based, computer-aided
plant engineering systems
links information databases
and adds them to drawings in minimal time.
This method creates a “self-documenting
plant,” and saves tme when performing the
PHA and generatng other safety- or effi-
ciency-related information. While the com-
puter-aided capability has been available for
years on mainframe computers, only recent-
ly has it migrated to the more cost-effective
PC level.

The analysis process. The purpose of
the PHA is to provide information that will
assist employers and employees in improv-
ing safety and reducing the.consequences of
unwanted or unplanned releases of haz-
ardous chemicals. Selecting a methodology
is influenced by several factors, including the
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PC-based programs are available that allow plants to becone “self-dociementing” by linking
technical databases and plant drawings in a conputerized format.

size and complexity of the process, how long
the facility has been operating, and the num-
ber of changes made to the plant.

An analysis team typically includes a
technically skilled manager to lead and re-
view the project; a process engineer to re-
solve technical issues; a secretary or scribe to
record the results of the review; and opera-
tons or other employees to provide quali-
fied, on-the-spot operating expertise. The
team leader must be impartial and know
how to properly implement PHA methodol-
ogy during the evaluation.

Before conducting the review, a company
must compile a range of recorded process
safety information, including toxicity levels

and pernussible exposure limits. Information
pertaining to the technology of the process
must include a simplified process flow dia-
gram, process chemistry, maximum intend-
ed inventory, and safe upper and lower limits
for such items as pressure temperatures, and
flow and compositions.

The review usually begins with an analy-
sis of the facility’s basic process design under
normal operating conditions. The team goes
through the process, step by step, and consid-
ers the effects of deviations in pressure, tem-
perature, flow rate, composition and more.
For example, what happens if a process nor-
mally running at 100 psi is suddenly in-
creased to 500 psi? All pieces of equipment
involved in the process are examined to de-
termine whether they can handle the
changed conditdons. Provisions for alerting
plant operators of new conditions and shut-
ting down the process also are considered.

A review often identfies possible safety en-
hancements. Here, the team must make rec-
ommendations to correct any
problems. The results of each
PHA include a detailed analy-
sis of process unit safety condi-
tons and a series of recom-
mendations for improvements
to help keep potentially dan-
gerous events from occurring.

Collecting and maintain-
ing the data required to per-
form the PHA is one of the
most critical issues. The team
should not waste large
amounts of time digging
through filing cabinets or
drawers of paper drawings.
Thus, the first step in the data
collection process usually in-
volves developing some sort of
database that will enable cleri-
cal personnel to enter neces-
sary information for quick ac-
cess by the PHA team. Computer-aided plant
engineering systems that link non-graphic in-
formation, such as the operating specifications
required for a PHA, allows the piping and in-
strument diagram drawing to serve as a guide
for the analysis. Storing non-graphic data in
the drawing also saves a tremendous amount
of time when generating reports. Virtually
any type of operating informaton or specifi-
cations can be extracted from the database by
using a simple query.

In some cases, developers of the engi-
neering software can become consultants,
setting up the necessary graphics and data-
base conventons to handle a PHA or other
documentation needs. The developer/con-
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Piping and instrument diagrams developed on PCs can belp guide process bazards analyses.

sultant, along with the safety management
team, first determines the nature of the rele-
vant information for the facility. Next, the
consultant proposes a set of graphics stan-
dards and database structure to handle the
situation. Once the standards and structure
have been approved, the developer cus-
tomizes the software to operate according to
the standards.

Examples. Occasionally, the software
developer and consultant teaches drafters
and clerical personnel how to maintain the
new standards. In one petrochemical plant
example, database attribute fields included
tag number and descripdon, design condi-
dons, operating conditions, vessel invento-
ry, vessel orientation, and maximum and
minimum pressure, temperature and liquid
level. Graphic conventions included such
items as text styles, numbering systems, leg-
end and symbol sheets, tagging, and valve
flow elements. All required information for
the PHA was included so the process could
be carried out quickly after the data had
been entered. Reports for meeting further
regulatory requirements could be generated
automatically.

Another instance of using computer-
aided plant engineering technology to
streamline the PHA process involves The
UNO-VEN Co. (Arlington Heights, IlL.),
which owns and operates a refinery in
northern Illinois. The major portion of the
UNO-VEN refinery was built in 1970
using manual drafting techniques. Before
beginning the its PHA initiative, UNO-
VEN converted its aging and cumbersome
plant drawings to computer-aided design
(CAD) format. The company incorporated
PHA-required information, such as operat-
ing conditions and equipment ratings, into
the drawing using new PC-based plant en-
gineering systems.

Employees determined the required in-
formation and the desired procedures and
format for the company’s PHAs. Staff then

modified the database to store information
for meeting the company’s PHA procedures
and user prompts for data entary. Libraries of
symbols also were modified to match the
UNO-VEN's style requirements.

UNO-VEN employees are well under-
way in converting manual drawings to CAD
and performing PHAs. The company ex-
pects to complete the analyses within the
regulatory dme frame.

A third example involves Unocal Corp.
(Los Angeles), the largest chemical producer
in Alaska and the largest ammonia producer
in western North America. To comply with
corporate policy changes, a hazardous opera-
tons analysis had to be performed at Uno-
cal’s Chemical and Minerals complex in
Kenai, Alaska. The Kenai plant was original-
ly designed in the mid- and late-1960s using
paper drawings. Since many drawings were
out-of-date and had to be redone, Unocal
resolved to convert them to CAD.

It became clear to Unocal officials that
the process of entering each of the approxi-
mately 130 paper drawings — some of
which were 15 feet long — and creatng as-
sociated equipment lists would take an inor-
dinate amount of tume using a conventional
CAD system. Officials decided to use piping
design software to keep track of piping con-
nectvity with other lines, equipment and
drawings. Important non-graphic data, such
as construction material, design pressures
and temperatures, were counted.

With the project about 50 percent
complete, it is apparent that Unocal’s
method will cut conversion time consider-
ably, compared to convendonal CAD pro-
cedures. Since users merely have to point
at a certain part of the drawing to access
non-graphic data, substantial additional
savings are expected. ¥

Cindy Lancaster is process safety inanagenient
services coordinator in the Houston office of EDA
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