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Availability Estimations for Utilities in the Process Instay

Anna Lindholm Hampus Carlsson Charlotta Johnsson
Automatic Control, Lund Perstorp AB Automatic Control, Lund
I. INTRODUCTION « Vacuum system: Vacuum is used to lower the boiling
plant-availability. The higher availability the betteinee a gas produced in reactions.
high availability implies a possibility for a large prodiart A flowchart can be made for each of the utilities, showing

volume and thereby an increased profit for the company. Oti@w the utility flows through the areas of the production.site
way of increasing the plant-availability is by eliminating An example is showed in Figure 1.
or minimizing the effect of disturbances. The cause of a
disturbance can be personnel, material or equipment, whe S i
material includes both raw materials and utilities. Area A

The aim of this work is to increase the plant-availability by ' _ 1 1 , l
decreasing the effects of plant-wide disturbances cauged
utilities. The first step is to determine the set of utilitthat
can be present at an industrial site, what disturbanceg the
utilities can suffer, and how frequent and safety-crititalse
disturbances are. A later step will be to determine the &ffec
on the plant-availability, and ways to decrease or elingnat
these effects.

The research is performed within the framework of PICFig. 1. Example of a utility flowchart for steam. The site @ins 6
LU (Process Industrial Centre at Lund University) suppirteareas, A-F, and has two steam nets producing high and lovgymesteam
by the Foundation of Strategic Research (SSF). respectively.

Area C Area D Area E ‘

High pressure steam

pd
=
0]
@
@

Area F

Il. UTILITIES A utility could suffer from different disturbances. For
Utilities, in opposite to raw materials, are materials thaéxample, a steam net could suffer disturbances such as too
are used plant-wide and are crucial for plant operation biigh or too low steam pressure. One way of defining when
are not part of the final product. Common utilities are a disturbance on a utility occurs is to set limits, such that i
« Steam: The steam net is commonly used to suppljhe parameter goes outside this limits, the disturbance wil
energy for distillation. Other uses are to supply energhave economical or safety consequences.
for endothermic reactions and to heat a reactor at start-
up. There could be several steam nets at the same site, o . o .
for example one net with high pressure steam and one The availability of a prod_uctlon unit is _accordlng_ to
with low pressure steam. ISQ224_100, draft 1, _the fractlon of the_ main usage time,
« Cooling water: The cooling water system is used forWhich is the producing time of the unit, and the planned
cooling at exothermic reactions and in the condensinpusy time, which is the time that the production unit is used
phase of distillation. or the execution of a manufacturing order. The availapilit
« Electricity: Electricity is needed in order for the instru- ©f @ utility can be estimated by taking the fraction of time
ments, e.g. pumps, to operate. vyhen the utility does not suffer a disturbance over the total
. Water treatment: A Water treatment utility is used for time. If measurements are available of the key parameters

purification of process water, precipitation and groun&hat define the disturbance, the availability can be contpute
water. directly from historical data.

I1l. AVAILABILITY

« Combustion of tail gas: A system for combustion of IV. FUTURE WORK

tail gas, such as a flare, is a safety device needed at\Nhen availabilities for the different utilities have been

unforeseen events. :
. N . . . computed, the consequences of each disturbance must be
« Nitrogen: Nitrogen is needed to maintain pressure in : :
evaluated. When both frequency and severity of all dis-

vessels. turbances on utilities are known, focus on handling the
o Feed water: Feed water is used in boilers to produce;. . : e g
Ssteam disturbance with highest severitfrequency-factor to im-

prove availability of the entire production plant as much as

o Instrument air: Instrument air is needed for the pneu- ;
possible.

matic instruments to work.



