No juice,
no oil

Highly accurate power
monitoring is a must for
refineries, because out-
ages snut down produc-
tion of a commodity so
valuable it's called black

gold. But finding the
gremilin in a refinery’s cir-
Cuits is about as easy as
finding a needle in a
haystack.

en e power faals in 2 hoime
or small office, it can be
mconvenienl and irmitaling,

But Gxing the problem usnally involves

nothing more than [umbling around—
sometimes in the dark—for a few min-
utes to find out what went wrong and
resciting a tnpped breaker,

However, no home or office is spread
out over several square miles and has
many miles of wires and cables as well
as thousands of high-voltage devices. If
something fmps a breaker in that kind of
operation, i°s 4 major problem that can
cost millions of dollars in downtime
and repairs,

Such was the problem faced by
Bakersfield (Calif.) Refining Co., a
subsidiary of Equilon Enterprises LLC,
a partnership between Shell Onl and
Texaco. The Bakersfield refinery has a
eapacity of 70,000 barrels of oil per day
and occupies four square miles of land.
Bost of s opermting and control sys-
wemns run on slectricily, so when the
power fails somewherz on the sprawl-
g site, the time and money clock
begins ticking. Krowing where to look
tor the cause of the failure is only one
problem. Loss of revenue iz an even
bigger one. Muluply 70000 barrels
tmes the current price of oil-—necarly
S40/bbl, divide by 24, and you can see
that cven a one-hour outage at
Bakersfield, if running at full capacity,
would subtract more than ST00,000
from s gross,

Where's the problem?

At Bakersfield, the occasional outass
would have boen telerable, but unfor-
tunatcly outages werent occasional;
the flow of juice was cutting ofl with
some regularity. Even worse, (wo
kinds of outages were ocourming,
Sometimes the refinery lost serviee
from Pacific Gas & Electric Co.
(PG&LEY, and sometimes there were
mtemal infemmupiions. In one instancs
of the latter, improper loading of 2
transformer  caused  overheating,
threatening o shut down a lerge por-
tion of the refinery, But in other
instances, no ong could pinpoint the
source of the problem.

Finally, Bakersficld said “enough”
Top management asked electrical
religbility engineer Chuck Soderstrom
and consulting engincer PR, Calkins lo
find a power monitoring system that

would enable the refinery to keep better
track of its intcrnal loads in the hope
that such a system wounld make the dis-
ruptions less frequent or eliminate them
altogether, Aller investigaling several
options, Soderstrom and Calkins mrned
to Electro Industries/Gauge Tech,
Westbury, N.Y.

“All large manufactaring fecilities
have problems at one time or another
with  vanable-frequency  drives,
motors, ¢lectmomics, high-voltage
eqguipment, and heating and cooling
devices,” explains Erran Kegan, CEO
of Electro Industries, which he says is
the largest and oldest manufacturer of
power monitoring cquipment. “In this
application, saving money was the sec-
ondary objecltive, The primary ong was
making their electricity reliable. The
Bakersfield refimery now has better
power monieering aguipment than its
ufility has."”

Where's the evidence?
Though internal problems were sus-
pected for a number of the unplanned
outages, Bakersheld exccutives also
wanted to be able (¢ show PG&LE hard
evidence that its supply was the culpnt
when that was the case. Supplying thal
level of proof required a system that
gould provide detailed tracking of the
currents, voltages, and loads of all
plant cquipment and on all feeder lines
isc6 box).

Electro  Industrics” MNexus 1250
power monitor met the specs, so
Soderstrom and Calkins supervised its
installation, along with a software
package called Tower System
Supervisor 3.0. The refinery’s existing
high-speed Internet LAN eliminated
the need o put in 2 new communica-
tions system (Figure 2.

The Mexus 1250 accurately measures
all electrical parameters on the refinery's
14 fewder lines and mibcmal circuits and
provides immediate notification of
breaker trips. Tt includes a 1-mallisec-
ond-resolution event recorder 1o track
events and the sequence in which they
occur. To synchronize the lime tmacking,
:lectro Industrics installed a GPS clock.

The MNexus 1250 monitor does power
quality and waveform logging of up to
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2. Diagram of Bakersfield Refinery's power monitoring system
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System
requirements
for the
Bakersfield
Refinery power
monitoring
system

m Moriter volls, amps, and powes val-
Les at each feader croult breakes.
® Record voltage transients 10 cap-

lire Sags and sufges.
® Record waveforms during voltage
transients or faull condmions.
m Recoid vollage, current, and
povver values for load analysis.
m Frovide event recording with: mil-
lisecond resolution.
® Frovide time synchronizing across
the enfire plant (o alow event
Anakysis.
m [nstall monitors oo existing  plant
_Ethemet LAN,
- m Frovide system information Lo
- plan: operations office. :
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64 events. The softwvare was installed
on a dedicated scrver that runs
Windows KT 4.0 and is connected 1o
the LAN. Uscrs can log on from any
location. The system also includes a
display client to enable operating and
cngincering personnel to monitor plant
conditions from any location.

“The number-one cost for this refin-
cry is fucl (petroleum), but its number-
ong need 15 electricity,” Kegan points
out. “With this power momtoring sys-
tom, Bakersficld can not only do root-
cause analyses of interruptions but can
make better decisions on  clectricity
cost issues as well.”

Electro Industries/GavgeTech is a pri-
vately held company founded in 1973, It
is one-third-owned by General Electric.
The firm has worked with PG&L before
and, in fact, provides many of the utili-
ty’'s power quality monitoring systems.
Kegan says half the company's cus-
tomers are Jarge investor-owned US.
utilities, and the other half are large
commerciz] and indusinal fimms such as
Bakersfield Refinery Co.

The level of power quality monitoring
installed at Bakersficld isn't neecssary,
or even available, for homes and small
offices. Then again, when vour lights go
out, it doesn’t you cost several million
dollars to get them back on again, |

—Warren B. Causey




