Effect of Back Pressure
on Intermittent Gas Lift

By PHILIP T. WALL
Sun 0il Company

INTRODUCTION

The Jameson (Strawn Reef) Field, located in
the northwest corner of Coke County, Texas con-
tains 140 Sun Oil Company owned wells and pro-
duces from an average total depth of 6400 ft. Al-
though gas lift has been utilized in the field since
1951, The importance of an effective and efficient
lift system has markedly increased since in-
itiation of a large scale waterflood program in
July 1963. Since that time water production has
increased steadily, gas-oil ratios have declined
sharply, and many former flowing wells have
been placed on gas lift. Currently, 42 wells on in-
termittent gas lift produce 1800 BOPD and 6300
BWPD, which represents 60 per cent of the
field’s oil production and 85 per cent of the water
production. Wells on lift vary in producing rates
from 25 to 800 bbls fluid/day and PI's range from
.01 to more than 2.

PROBLEM AREAS

About two years ago a program was begun to
determine means of up-grading the Jameson gas
lift system. At that time some of the problem
areas in the system were:

(1) All wells had 2 in. flowlines. Many were
excessively long (up to 7500 ft), and
there were numerous flowline swings or
expansion joints.

(2) All wells were equipped with flowing-
type christmas trees which included
flow tees, wing valves, chokes and a
number of tees and ells between the
wellheads and flowlines.

(3) Gas lift valves were small-ported (gener-
ally 5/16 in. diameter) and were spaced
according to out-dated design methods.

Instrumental in pointing out the need for correc-
ting some of the foregoing undesirable practices
was an excellent technical report by Brown and
Jessen, published in 1962, which presented de-
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tailed comparisons of the effects of surface cho-
kes and port sizes.!

BACK PRESSURE REDUCTION MEASURES

Initial efforts to improve lift performance in
this field were directed at the removal of surface
chokes. To further reduce back pressure, the top
portion of the christmas trees was subsequently
replaced with streamlined sections of 2 in. piping
between the master valves and flowing lines. Fig.
1 illustrates this ‘“goose-neck’ piping, which is
being utilized on all installations equipped with
plastic-coated tubing (about 80 per cent of the to-
tal). On wells having bare tubing, a slightly dif-
ferent version is used, which incorporates a 45
degree flow tee and wing valve, to permit run-
ning BHP bombs or other tools into the well. At
the same time the streamlined piping was in-
stalled, flowline swings were removed where
practical, with particular emphasis on those near
the wells. As expected, streamlining wellheads
and removal of flowline swings resulted in in-
creased production rates and overall efficiency,
primarily because of reduced back pressure on
the producing formation, less fluid fallback and
the resultant increase in bottom hole pressure
draw down.

The first opportunity to observe the effect of a
larger flowline, coupled with an up-to-date valve
string occurred late in 1963. A well equipped
with 2 in. tubing, 5/16 in. ported intermittent
valves and a 2 in. flowline, 3300 ft in length was
producing a maximum of 2 BOPD and 200 BWPD.
Bottom hole pressure data indicated the well was
not being drawn down sufficiently to achieve ca-
pacity production. In an effort to increase fluid
production and oil yield, 2-1/2 in. tubing was run
with 580 in. ported intermittent valves, and the
2 in. flowline was replaced with a 4 in. line. Sub-
sequently, this well has sustained a production
rate of about 45 BOPD and 720 BWPD. Signifi-

cant results of this test installation were:



(1) Oil production increased more than 22-
fold by increasing total fluid production
3.8 times.

By taking advantage of an adequate
flowline, together with modern subsur-
face equipment and design techniques,
an uncommercial well became a profit-
able producer.

The favorable results of this test provided the
impetus to further expand the program of gas lift
modernization. Today, practically all gas lift
wells are equipped with large-ported valve
strings (.500 in. or larger), designed according to
the greatly improved techniques which have e-
volved during the past two years. In many in-
stances, it has been determined that improved

(2)

production and efficiency justify pulling wells

solely to update valve strings.

Pressure losses in flowlines have been reduced
where necessary by replacing 2 in. lines with 4
in., by looping 2 in. lines with additional 2 in,
lines, and by shortening lines as a result of instal-
lation of separation stations at central locations.
One such station, serving nine lift wells, achieved
an increase from the prior production of 300 BO-
PD and 1500 BWPD to 550 BOPD and 2350 BW-
PD. The out-of-pocket cost of the station, includ-
ing extensive flowline modifications paid out in
less than a month.

Table 1 shows a comparison of before and after
production tests from 11 intermittent lift wells
which have undergone flowline modifications to
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minimize back pressure. The first six examples
deal with looping existing 2 in. lines with addi-
' tional 2 in. lines. In this category the least gain
achieved in total fluid production was 23 per cent
and the largest was 65 per cent.

The next four examples illustrate the results
of replacing 2 in. flowlines with shorter 4 in.
lines. In this category, generally higher volume
wells than the previous group, the gains in total
fluid were somewhat greater, ranging from 35 to
213 per cent. In both groups, it may be noted that
oil production generally increased at a higher
rate than did total fluid. For example, well 16-K
experienced a 17-fold gain in oil rate by doubling
total fluid. Results to date indicate the gains in
total fluid achieved in this field by reducing back
pressure are not short lived, but have been sus-
tained for periods of up to two years. In most cas-
es, however, oil rates have gradually declined
after an initial large improvement.

In more than half the examples included in Ta-
ble 1, the production gains were attained without
increasing cycle frequency. This, in effect, means
the injection gas-fluid ratios were automatically
reduced by an amount corresponding to the in-
creases in total fluid, ranging as high as 92 per
cent.

In the last example, notice the production rate
remained unchanged although the 4 in. flowline
was reduced in length from 4200 to 2500 ft. This
indicates that once adequate line capacity is pro-
vided, reducing the length (or increasing the
size) will not have a pronounced effect on pro-
duction. .

It is emphasized that the magnitude of produc-
tion gains shown in Table 1 were achieved, ex-
cept in the last example, by moderate to drastic
reductions of flowline back pressure and are not
necessarily indictive of results which can be ex-
pected in less severe circumstances.

FLOWLINE REQUIREMENTS

Experience derived from intermittent lift op-
erations in the Jameson Field has led to broad
classification of flowline requirements for vari-
ous producing rates and lengths of lines, as
shown in Table 2. Although wholly empirical,
this data has proven valid and useful as a guide
in the determination of flowline requirements. Its
main utility stems from the fact that it is much
less complicated than most of the rigorous math-
ematical approaches found in the literature.

Prodwtien Length of Flowline Nominal Line Sise
arrp Mles Inohes

0 - 150 Uptol 2

150 - 250 Less than 1/2 2

150 - 250 Bere than 1/2 3

250 - kSO Less then 1/2 3

250 - kS0 More than 1/2 [

os wp A1l lengths [
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Recommended Flowline Sises For Intermittent Gas Lift Wells

Table 2

To check the adequacy of an existing flowline,
one criterion which may be applied is to note if
tubing pressure drops to separator pressure be-
tween cycles when the well is being produced at
the desired rate.

The 2-pen pressure recorder is a valuable tool
to employ in determining the adequacy of a flow-
line as well as to effectively monitor the overall
gas lift operation. An appreciable delay in tubing
pressure decline following the surfacing of a fluid
slug indicates a back pressure problem, which
can limit both the well’s ability to produce and
the efficiency of the installation.

SUMMARY

In order to achieve maximum production and
efficiency from intermittent gas lift installations,
the following factors should be considered:

(1) Every reasonable effort should be made
to minimize the effects of back pressure.
Basic considerations include a flowline
of adequate capacity, the absence of tub-
ing chokes or other restrictions near
the well, and the lowest trap pressures
practical.

To reduce pressure drop across gas lift
valves, the largest port sizes compatible
with conditions should be utilized.

Full use should be made of the recently
published intermittent gas lift design
techniques.
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