Compression Monitoring: Applying Technology for a
Safer, Lower Cost Operation
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The efficiency ond economic catlosk of upstream ofl
and gas operations have never been more critical issues
for oil and gas operators, As the indusiry continuees 1o
grupple with economic pressures, reductions i staff and
a vislatile market, operators realize that now is the time 1o
seek out technologies that will help them lower costs and
improve productivity.

Less than 30 percent of the oil and gas indusiry’s US
Neld sites are remotely moniored, The assets on these
sites inelude: wellheads, tank battenies, production equip-
menl, measurement facilitics, pumps and compressors,
Out of all of these assets, compressors can often seem
like a small contributor, bat in fisct, they are an asset thit
stands 10 generate significant retum on investment, The
potential benefits of optimizing compressors make this
field asset o prime tarzet for remote momitonng.

Moving from Milk Runs to Proactive
Problem Solving

Most ol and gas ficlds are trslinonally operated n
whut can be called o milk run mode. Under this model, o
field rechnician visits the sites in his feld hased on a
schedule, o daily milk mun, He begims his day ot the field
office and then heads out o visit his sites in rotation. [Fa
compressor shuts down after his site visit, there is the
potentinl for it 1o go unnoticed until the next schedubed
visit. This can mean up 1o 24 hours of downtime, resuli-
ing in lost production and revenue,

For example, take a compressor af a site that has been
set up with the discharge temperature shutdown at 300°F.
A mitlk run field technician hos his scheduled visie of this
site near the end of his shift, around 4:00 pm A quick
look at the compressor’s panel shows a discharge tem-
perature of 2657F, which is well below the alarm thresh-
old. The technician moves on simce he has an hour drive
back to the office and there appears o be no issue with

the unit il no alarm or shandown

What the milk run field technician may not know is
thae the discharge temperature i that location should
only be 235°F, and he definitely doesn’t know that the
temperature hos been nsing for the past few hours, This
is where a dispatch mode field operation model has a
clear advantage. Under the dispaich mode, this same
compressor would be monitored constantly and in real
time from a central contrel room. The control room oper-

wior pssigned Lo mondtor thot area would be well aware of

the increasing discharge tempemniure because of the
trending capabilities of the SCADA system, and could
dispatch o feld technician as soon as he noticed the
change. This technician would arrive ai the scene with
full knowledge of the current issue before the unit goes
down on a high tempermture shut down. Most likely, he
wintld have already surmised that the cause was a failing
compressor valve, and he would have o replacement
vitlve with him to quickly remedy the situation,

Less then 30 percent of the gil and gas indentry’s US field sites are
remately monitorad. Hewever, instaling these copshilies in just ano
piece of filed equipment, such as a gz eomprazsor [ this one, cen yield
significant ROl snd incressss in operstional productivity and efficency.

This ahility 1o proactively address field problems and
avisid shutdowns saves hours of time and signilicant
expenses. The most lkely ending to this scenario for
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the technician in the milk run example is that the com-
pressor reaches its discharge lemperature shutdown
level hoars after he has lefl, 1f e does get an alarm call
out it will be much later when he is at home and off-
duty. In the best-case scenario he responds that night
But, it 1 possible he may not know about the situation
until the next day. Regardless, without information
other than ke fact that a shutdown ocgurred, he moy
not have the pars necessary 1o resolve the 1ssue inone
trip to the feld.

Dispatching technicians from a comrol center has a
number of benefits for eperafors, In this example, dis-
patching the field technicion while the temperure s
still elimbing, before the unit shuts down, resulis in the
mimimum overall downnime. A field technicin who
adidresses the shutdown after the fact results in the
s imun downtime,

Increase Productivity Through Smarter
Time Management
This dispatch model also allows feld technicinns

muking the same daily rounds week after week, as
they do in o milk run operation, ecmployecs are sent to
o specific site only when an issue arises, The field

drive time &5 reduced
Additionally, regulor meetings 10 share operating
dota are no longer necessary when everyone on the

and engmeers o work more efliciently, Instead of

technician can cover more assels and the amount of

team already has access to the data in real time, Tome pre-
viously spent reviewing and analyzing operating reports
can now be better spent developing an action plan based
on the dats, These improvements in operational efficien-
cy save dollars and improve production reliability.

Making a Safer Operation and Addressing
Environmental Concerns

For operators working in environmentally sensitive
areas, dispatching feld operators based on need, rather
than following a set schedube, means that their opera-
tions will be run with fewer employees driving fewer
miles than under the milk run model. From an HSE per-
spective, this allows operators o decrense their foot
print on an arca by eliminating unnecessary travel. A
SCADA-based dispatch model nlso reduces chances for
injury becouse it reduces safety incidents as a function
of drive time

In the Rocky Mountains, For example, muny sites are
under the regulatory oversight of the Bureau of Land
Manngement (BLM). Reducing the amount of operating
vehicle traiTie on the service and lease romds leading 1o
these sites 15 o key concern of the BLM. A dispatched
muode of operution reduces this iraffic significantly. Also,
in sites where there are higher concentrations of H2S, a
dispatched mode of epemtion reduces unnecessary sile
visits, When a ficld technician is dispaiched, he knows
what e is getting into based on the monitored gas detec-
tron umits, This has o huge salety benefit (o an operator,

Lower Costs with Preventive Mainlenance

Each hour of downtime costs oil and gas operators
thousands of dollars in lost preduction. For example, il a
field compressor produces five millien standard cubic
feet of gas per day (MMSCFD) and the volume of tlat
gas is worth 53.50 per thousamd cubic feet (MCF), each
hour of downtime 1s worth 5730, Also assume the site
averages 20 hours of dowmtime in a month. This equates
o S14,600 in bost production. Reducing that downtime
by ust 10 percent (two hours) will bring increased rewv-
enue of almost $1,500, Achieving a reduction of 200 per-
cem results in an additional 53,000 & month, In general it
15 reasonable o expect to achieve reductions in down-
timie of as much as 235 percent.

Each baur that a cempressor lik thy on is dewn can cost an operator
theuzands of dollers in kst production. Implementing remols compres-
i maniloring of oee feld site con resslt in 8 reduction i downtime of
up s 75 pereant

Operators will achieve these reductions in downtime
wmd increases in production and revenue by adopting the
proaciive dispatch-based feld operation model. As seen
in the earlier example, the dispaich model enables o
prowctive approach, In tum, this also allows opeérators o
implement condition-based maimenmnce and root cause
failure analysis to incrense equipment elMiciencies and
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lower costs

Conmdition-based maintenar
nance program based on reviewing tremds in certain oper-
ating conditions, such as vibrution readings, discharge
temperatures and the resulis of regular oil analysis,
Mamntenance 15 scheduled and planned based upon the
indicated need, rather than based on the calendar or run
howrs. The result is o proactive and truly preventive
maintenance program that lowers costs and increases the
mechanical availability of the compression equipment

Mechanical avalability 15 the amount of time n i
period that the equipment is ready and able o compress
gas. This differs from the run time or down time metrics
maost commanly tracked by oil and gas operators in that
sometimes a compressor 15 able to compress gas, bat is
shut down for process or pipeline reasons tha have noth-
mg 1o do with the mamtenance of the compressor, By
witching the trends in operating conditions, mechanical
failures can often be averted with scheduled mainte-
nance. Scheduling the replacement of a failing valve or
even a major overhaul 10 coincide with the scheduled
shut down of the system or pipeline maximizes the
throughput of the equipment

An operation that does not use some form of preven-
tive or condition-based maintenance relies upon a cal-
endar or possibly the number of run hours to drive
scheduled Condition-hased
maintenance keeps a finger on the pulse of the equip-
ment, watching its health (o determine when an over-
haul is actually needed, This always results in lower
operating costs, Sometimes condiion-based  mainte-
nance will indicate that a costly overhaul can be pushed
1o the next budger period. Sometimes it indicates the
overhaul may be needed sooner 1o avoad o major cata-
strophic failure which would result in higher costs and
significant lost production

The data provided by remote compression monitoring
also makes rool cause failure analysis (RCFA) possible,
It 15 proven that operattons that apply RCFA have lower
unplanned maintenance cosis over time because the dis-
patch model drives proactive and preventive mninte-
nance, moving the operation awny from the reactive
repair. RCFA builds the library of expericnce necessary
ter spod the trends thin cause downtime and costly failure.

All too often the most commonly followed metrie for
compression operation s run time.  This measure is
somewhat meanimgless without more information. By
identifying the causes for downtime future incidents will
be prevented. In other words, by categorizing the various

¢ i% a scheduled mainte-

maintenance activities.

reasons thit cause o compressor o shut down into as few
as five calegones, the patterns for downtime can be ana-
Iveed and their root couses addressed,

The five buckets into which all downtime hours can
be gathered

+ Causes based on events up-stream of the compressor
(b suction pressure shutdowns or high liquid level
shutdowns in the first stage scrubber)
Causes based on events downstream of the
compressor (high discharge pressure)
= Canmes altributed 1o mechanical shutdowns or
unplanned downtime (this is the critical list of items
for preventive maintenance plan using condition
based muintenance)
Causes attributed to scheduled shutdowns (these
should be minimal, and if they are not, it points o

*

scheduling issues)

Causes atnibuted to operationnl requests (shut ins o
the request of the line operator or due to well work or
due 1o contractunl ssues)

Basically. all downtime on a compressor can be placed
intr one of these five buckets. And only the third on in
the list, mechanical shutdowns and unplanned downtime,
points 1o a compressor problem, Categorieing the down-

time for a compressor can be automated into o SCADA
system based on alarm reporting. This guides the control
ok operator and the local operation management in the
pursuit of the real causes for downtime.

Managing the Compression Asset

\l:|.|'|i|.gi1||_: the COMMPrEssion assgls 0 an operaton
emploving proactive compression monitoring  ollows
operators W more elficiently wse their available compres-
sor horsepower. Gas compressors are 3 major capital
expense thot may have a usable life of about 30 years.
However, due to reduced volumes and suction pressunes
over time, the avernge well bead compressor 15 only ade-
nlly suited for a specific location and application for less
than three vears before its cylinder sizes, staging and
BHP make the compressor package no longer an ideal fit
for the site. At that point, volumes decline and the field
operator s left with undenmilized equipment and wasted
resources, [F it is a lessed piece of equipment, they end up
paying for horsepower they can not use,

Currently, most operators will check that a compressor
unit is operating within acceptable ranges, but rarely will
they repon on a unit’s BHP efficiency, a measure of the
utilization of the available horsepower. There are advan-
tnges 1o reviewing equipment efficiency as pan of the
ongoing monitoring process. Monitoring allows oper-
tors to check the efficiency of their compression equip-
ment and rotate or downsize operutions o optimize the
|.'-:I-|:||.|1|..'I!|; Neet of CqUIPImETT OVer an cilire region

For expmple, assume a compressor is installed ot well
A_The suction and discharge pres-
sures and projected volumes imdi-
cate a 1,200 BHP two-staged oom-
pressor 15 required, Over the next
few years, the suction pressure
lowers and the produced-gas vol-
umes decrease, A
drilled in the same operating arei,
Well B has the same suction pres-
sure and discharge pressure and
volume design basis as the ongi-
nal well A, A field that is manng-
mng s COMPPEsS10n assels h}- (110
noring BHP efficiency of each
unit would note that the well A sile
i5 now using 750 BHP and the
lower suction pressures wre stor-
ing 1o indicate a three slage oom-
pressor 15 a good idea, The mun-

new well s

e

agement of this field would seri- ""‘.E*‘- high-speed : ancvb:?ﬁu

ously consider relocating the well E et m ridlh‘ tar

R coiniiasoe i the-wall B s of connactivity far serial and Ethemalt
o e ;_F inghustrial devices niziworks.

and installing a lower cost T30 prid miobile workees,

BHP compressor package m well

A e determining  factors, of

course, would include the reloca- Wt bt Radi Intel Collular

tion ¢osts for the 1,200 BHP com-

pressor. A traditional  operation |
that does not irack BHP cificiency %
by the unit would not necessanly P |

consider the well A unit in its deci-
sion process, and would possibly
order a second 1,200 BHP unit for paagt
well B. The savings in capital
cosiz for pun‘imm‘d COARPreRsg
or in operating costs for o leased
unit are significant. This one inci-
dent could casily result in cost
savings that cover the cost o con-
duct an asset management effon
that maonitors BHP efficiencies
andd tracks field wide trends.

the operating expense of that same picce of equipment
Compression boah
Monitoring BHP losding and driving a proactive et
management approach to compression reduces capital
expenditures. Moving toward a dispateh mode reduces
operating expenses. Furthermore, the savings in dollors,
and potentially lives, resulting from creating a safer oper-
ation more than justify a remode monitoring approach
All of which, indicates thaot now 15 exactly the nght nme
1o pursue the proven technology and cost saving benelits
of remote monitoring

The ability to leam from the past and apply it o the
future is at the heart of compression monitoring, dis-
patched operations, condition-based mamtenance and
RCFA. These approaches resull in safer operations,
improved efficiencies and lower cosis,

monitoring  addresses cosls
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