The Uno-Ven Company owns and
operates a refinery located about 20
miles south-west of Chicago with
750 employees and a crude oil
capacity of approximately
150,000bpd. The company is joint-
ly owned by affiliates of UnoCal
Corporation’s Union Oil Company
of California and Petroleos de
Venezuela. Refinery products
include gasoline, diesel fuel, avia-
tion turbine fuel and home heating
oil, and a petrochemicals complex
on the site produces speciality sol-
vents such as xylene and toluene,
plus a range of other products.

The adoption of a recent Occupa-
tional Safety & Health Administra-
tion (OSHA) regulation requires
Process Hazards Analysis or Haz-
ard Operability (‘hazop’) reviews
of many petrochemical processes.
Even before the regulation, Uno-
Ven was moving ahead in the field
of process safety management and
has been reviewing the refinery’s
processes for potential dangers.

The hazards

Some of the primary hazards in

petroleum refining are:

e flammability of crude oil and
products manufactured from it;

e toxic hydrogen sulphide by-
product of desulphurisation, and
e high process temperatures and
pressures.

As part of Uno-Ven's commitment
to maintaining a healthy environ-
ment for its employees and neigh-
bours, the company has instituted a
process safety management pro-
gramme encompassing a wide
spectrum of activities such as
employee training, emergency pre-
paredness, fire protection and —
most importantly — operating and
maintenance procedures designed
to prevent incidents occurring in
the first place.

On February 26 1992, OSHA regu-
lation 29 CFR 1910.119 was adopt-
ed. A portion of this regulation
requires certain petrochemical pro-
cesses to be subject to a Process
Hazards Analysis (PHA). One of
the widely recognised PHA meth-
ods, hazop, provides a detailed and
systematic review of every part of
the refinery operation.

A hazop team typically includes a
technically skilled manager respon-
sible for leading and reviewing the
process; a process engineer to
resolve technical issues; a secretary
to record the results of the review,
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and operations and other employ-
ees to provide qualified on-the-spot
operating information and experi-
ence.

The results of each hazop include a
detailed analysis of process unit
safety conditions and a series of
recommendations for improve-
ments to help keep potentially dan-
gerous events from occurring. A
review begins with the basic pro-
cess design under normal operating
condition. The team goes through
the process, step by step, and con-
siders the effects of deviations from
the norm of basic process parame-
ters such as pressure, temperature,
flow rate and composition.

For example, what happens if a pro-
cess that normally runs at 100psi is
suddenly increased to 500psi? All
of the equipment involved in the
process is examined to determine
whether it is able to handle the
changed conditions. Provisions for
alerting plant operators of new con-
ditions and shutting down the pro-
cess are also considered.

A review will often identify possi-
ble safety enhancements. In this
case, the team is charged with the
responsibility of making recom-
mendations to correct the problem.
Obviously, a considerable amount
of information is required to per-
form a hazop. A process and instru-
mentation diagram (P&ID) is the
basis for each review and, in addi-
tion, the specifications and limita-
tions of equipment in the process
and operating parameters are also
required.

The major portion of the Uno-Ven
refinery was built in 1970 and, as
would be expected, was designed

LEFT Uno-Ven operators, like
Rich Serafin and Ray Crotty
pictured here at the refinery, help
provide critical operating
information during hazops

Compiling a
hazop review
for a large
refinery and
petrochemicals
complex that is
over 20 years
old 1s no mean
task. Jim Tysi'ak
and Larrie
McCollum,
faced with a
tight
development
schedule,
describe how
they set about it
using a
standard
industry CAD
package
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ABOVE The authors,
Jim Tysiak (seated) and
Larrie McCollum
discuss a P&ID layout

using manual drafting techniques.
Before beginning the company’s
hazop initiative, Uno-Ven decided
to convert the drawings to comput-
er-aided design CAD format
because of the age and cumber-
some nature of the original manual
drawings.

In addition to the P&IDs, large
amounts of information such as
operating conditions, equipment
ratings, etc are required for a
hazop. Uno-Ven’s employees
decided to see if this information
could be incorporated into the CAD
drawings to improve their accessi-
bility and thus reduce the time
required to perform a hazop
review.

Many oil and petrochemical com-
panies in the USA have elected to
convert their plant drawings to
CAD prior to undertaking detailed
hazops. One reason is that the
paper drawings used to design vir-
tually all of these plants are diffi-
cult to update and in most cases
have long ago become outdated.
The CAD approach, on the other

hand, allows rapid changes to be
made to drawings, and enables new
plots to be run out which look as
good as the originals. Information
which needs to be added to the
drawing as part of the hazop can be
easily accommodated in CAD by
placing the data on a separate
‘layer’ in the drawing.

Uno-Ven temporarily assigns an
experienced piping designer/CAD
operator to each unit; he or she
begins by taking old drawings and
then walking through the unit in
order to verify the relevant draw-
ings and equipment. The same
designer is primarily responsible
for data entry on the unit. That is
because the person who marked up
the drawings is often in the best
position to understand what they
mean. Any changes observed in the
process area are duly marked on
the old drawings.

Selection

‘When the decision was taken to go
with CAD, Uno-Ven faced the next
problem: selection. A CAD pack-
age identified as one which offered
the ability to store textual database
information along with the draw-
ings was AutoPlant P&ID from
Berkeley, California based, EDA.
AutoPlant was originally designed
for oil/petrochemical/chemical

industry applications, in any case,

but the thing that attracted Uno-
Ven to the package was its unusu-
ally powerful database capabilities.
The program allows a virtually
unlimited amount of textual infor-
mation to be stored along with each
item on the P&IDs; Uno-Ven, for
example, stores approximately 25
different pieces of data (attributes)
with each instrument or piece of
equipment. Information for each
item on the drawing does not have
to be separately entered by the
CAD operator; instead, a secretary
types the data into a separate textu-
al database which contains an entry
for each type of equipment in the
plant

This database is imported to the
drawing file using an EDA add-on
product called ‘Data’. The informa-
tion contained in the external
database automatically updates

every instance of each equipment
type. Changes can be made simply
by updating the textual database
and each type of equipment needs
to be changed only once, even if
there are ten or 15 items of that
type in the plant. Another benefit of
this approach is that the textual
database can be manipulated sepa-
rately from the CAD system; for
example, it can be used to calculate
the safety factor of a pump based
on the latter’s rated capacity and
operating conditions.

A major advantage to Uno-Ven of
the AutoPlant package is that is can
be modified to meet a particular
documentation standard. The pro-
gram runs within AutoCAD and a
large proportion of its codes are
written in AutoLisp which means
that the program can be customised
in a number of ways.

Uno-Ven employees set about
determining the information, proce-
dures and format requirements of
the hazops review, and the database
modified accordingly. This also
involved modifications to the data
entry routines which prompt the

user to enter information.

ABOVE Close-up of a P&ID
created using AutoPlant
(courtesy of EDA)

Symbol libraries were also modi-
fied to match the company’s style
requirements. Besides being easy to
modify, the program also proved
easy to learn. Before purchase,
Uno-Ven employees prepared a
benchmark test that covered a num-
ber of typical design tasks; eight
leading packages were tested, and
both the time and number of
keystrokes required for one of the
company’s operators to complete
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the benchmark were measured.
AutoPlant proved to be the fastest
program and the one that required
the least keystrokes.

Two years on, and progress on the
hazop project is moving apace. As
each hazop is performed, the proce-
dure is enhanced. Of Uno-Ven’s 40
different process areas, five have
been completed on the CAD sys-
tem. In addition, the specifications
of much of the equipment in the
refinery have been further organ-
ised and are now being entered into
a textual database.

A schedule has been created which
defines when each of the 40 refin-
ery process areas 1s entered into
CAD and the appropriate hazop
review performed. The entire pro-

RIGHT Uno-Ven employee,
Husein Qaiesi performs P&ID
mark-up and verification from

blueprints

ject is due for completion in 1997.
A network is also being installed
that will make the company’s
drawings and database available to
all areas of the refinery.

The process of converting manual
drawings to CAD and performing
hazops is well under way and Uno-
Ven expects to complete its PHA
within the regulatory time frame.
Employees, meanwhile, remain
enthusiastic about the way CAD
has assisted them in forging ahead
with their process safety manage-
ment programme.
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