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This paper has been prepared in recognition
of a growing interest in the subject techniques.
However, discussion of these techniques, of
necessity, must be prefaced by defining the
real and final objective, how is it to be ac-
complished, when and where are necessary
programs to be initiated, and who is respon-
gible for the successful implementation and
execution of these programs.

The ultimate goal is effective equipment
failure control to reduce costs or, in other
words, effective cost control. Initially, equip-
ment failures must be isolated, defined and
their economic impact established in such a
manner that an appropriate proposal for con-
trol can be prepared for management approval.
Experience has shown, as should be the case
in line authority, that successful failure con-
trol programs must be initiated and continued
with the full support of management. Recog-
nizing and defining equipment failures and
their costs is a matter of simple uniform re-
porting procedures. Analysis of this data pro-
vides timely recognition of problem conditions
and where either initial or revised control
measures are needed. The latter must be a
continuing procedure if an optimum failure
control program is to be maintained. Local
supervisory personnel thus have the necessary
information to develop and direct required
programs and to evaluate the results. With
initial responsibility designated to management
and supervisory personnel, the day-to-day
execution of specified procedures is the re-
sponsibility of operating personnel. Obviously,
operating personnel must be properly trained
if they are to effectively discharge this re-
sponsibility. Both inter-company and industry-
sponsored work shops and short courses are
achieving this objective.

In 1960 the production manager in Getty Oil
Company’s North American Exploration and
Production Division (then the Southern Division
of Tidewater Oil Co.) charged the division
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engineering staff with the responsibility of
developing and directing a division-wide
corrosion-equipment failure control program.
This decision was based largely on the recog-
nized success of several smaller programs
which had been conducted on a local basis.
The final objective and considerations neces-
sary to the accomplishment of that objective,
as described above, were in view at that time.
The development of an initial plan was a
relatively simple matter compared to the
several years of concentrated effort in field
operations required to achieve a successful
program.

The key to success is commitment—on both
the part of management and the people who
recognize and define equipment failures, re-
cord these observations, evaluate the problem
and proceed to implement the necessary con-
trol method(s). As results were realized, in-
terest and support of the program grew and
continue to grow today. Obviously, cost con-
trol is vitally important to management, and
operating personnel who are directly respon-
gible for such cost control are always re-
ceptive to an effective means of accomplishing
that objective. Today, effective equipment
failure control programs are a working, in-
tegral phase of Getty Oil Company’s field
operations. In this sense they are analogous
to safety programs—effective prevention re-
quires continuous surveillance and effort.

The plan of field implementation must re-
main flexible so that alternate procedures may
be executed and evaluated. Trial-and-error
methods in field operations can become un-
reasonably expensive and therefore must be
tempered with good judgment. In selecting con-
trol methods, economics are considered; i.e.,
the cost of a given equipment failure occur-
rence may be less than the cost of an adequate
control method and is thus better left alone,
unless control is required for reasons of
safety or for continuity of operations. It has



been necessary to recognize other conditions
which contribute to equipment failure, other
than metal loss resulting from corrosion. Wear
and other adverse mechanical conditions which
produce excessive loads on equipment must
be corrected. Design and material selection
are in themselves important factors in re-
ducing equipment failures.

A paper titled “Production Cost Control—
A People Problem” was presented during the
April 1970 Seventeenth Annual Meeting of the
Southwestern Petroleum Short Course by Mr.
C. F. Dwyer. Mr. Dwyer prefaced his dis-
cussion of cost control procedures with a short
discussion of the philosophy of cost control
which he concluded by stating, “Normally,
good people—once they know the problem—and
believe a solution possible—will not sit still
until it is corrected. Everyone wants to achieve;
the system merely shows the way and people
provide the action”. Successful equipment
failure programs are dependent on motivating
people to act. This begins with working with
the people involved to establish that a problem
exists and to define those characteristics which
will make it possible to recognize that problem
should it reoccur. This system continues to es-
tablish the importance of failure data and cost
records and their analysis as well as to es-
tablish confidence in control methods. Ulti-
mately a sustained program of recognition,
definition, control and evaluation is estab-
lished.

The initial plan for a division-wide corrosion-
equipment failure control program, developed
in 1960, included a provision for obtaining the
necessary data on the occurrences, causes and
costs of equipment failures. Manual methods
used in earlier local programs were inade-
quate. A system was needed which employed a
fast, simple and inexpensive method for re-
cording data in the field. Furthermore the
system must provide a means of data storage
and retrieval to permit analyzing and repro-
ducing this data in a permanent form for use
by operating personnel. It was found that elec-
tronic data processing techniques could be
used to routinely process and analyze massive
amounts of data quickly and at a nominal cost.
Figures 1 through 10 illustrate input forms and
various types of machine printouts to depict
the evolution from the original formats and
procedures to those being used today.

Figure 1 is the original data input form—

‘Equipment Failure Report’. The form con-
sists of four major parts: (1) location and date,
(2) failure data and depth of subsurface fail-
ures, (3) cost information and (4) remarks.
The form was designed to fully utilize the
eighty character spaces on a data punch card.
Numbers in parentheses identify the space on
the punch card in which each piece of informa-
tion goes. The electronic data processing
machine is programmed to ‘read’ the punched
cards, analyze the data and print out a perma-
nent record. Location is defined by the use of
the appropriate numeric characters to provide
Division, District, Area codes, Lease Title
No., Well No. and Date. Failure data is shown
by circling the appropriate number in each
data column and the depth of failure is nu-
merically recorded. Cost data is recorded, as
shown, to the nearest dollar. ‘Remarks’ shown
in the designated spaces are permanently re-
corded; ‘Other Remarks’ are not. The form
provided a fast, simple means of recording
required failure data on the job. Its use was
originated on January 1, 1961, and was dis-
continued on December 31, 1969, in favor of
a revised form which is to be discussed later.

Figure 2 is an example of the original print-
out format. Printouts were issued monthly and
distributed to operating personnel. Cumulative
data printouts were issued and distributed at
the close of each quarter concluding with an
annual summary of that year’s reported data.
Under this original format, data was not car-
ried forward into the following year’s sum-
maries. The Failure Report Summary in Fig.
2 shows cumulative data for the first quarter.
Note first the arrow locating the printout of
input data shown in Fig. 1. Data was first
sorted by sub-area, as shown in the upper
left-hand corner, to group together the leases
supervised by each foreman. Data for each
lease was grouped together by well number.
Individual well data was grouped together by
failing equipment in chronological order. The
printout was quickly scanned to locate repeat
or high frequency failures which were optimum
situations for implementing measures to im-
prove failure control. A total cost was shown
for each lease and the total sub-area cost was
shown and summarized to reflect the distribu-
tion of failures and failure costs for specific
types of equipment. Total costs were similarly
shown and summarized for each Area, District,

.and the Division. This printout format was
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initiated in January 1961 and was discontinued
with completion of the 1969 Annual Summary
in favor of a revised format which is to be
discussed later.

Figure 3 is typical of Special Summary
printouts which were compiled for different
types of failure analysis. One page of printout
is used to illustrate the analysis of three
years of pump failure data on a group of 150
wells which was retrieved from the data files,
sorted and printed out to show the distribution
of these costs with respect to the failing pump
part. Note that all barrel failures are grouped
together as are plunger failures and valve
ball and seat failures. This particular analysis
revealed the following distribution of costs:
PLN—54.1 per cent, BRL—32.1 per cent, VBS—
10.6 per cent and OTH—3.2 per cent.

Figure 4 is a graphical presentation of the
data analysis obtained in another Special Sum-
mary. The distribution of total subsurface
failure costs reported in the Division for a
three-year period is shown. This analysis
revealed that subsurface failure costs repre-
sented 76.5 per cent of the total reported
failure costs. The remaining 23.5 per cent,
surface failures, was also analyzed for cost
distribution.

Figure 5 illustrates a summary printout of
three years of pumping oil well failures. This
summary included all wells in the Division. A
typical well summary is shown designating
repeat type failures and showing total costs
per year. Summary of lease totals for this
three-year period shows a distribution of those
costs by failing equipment as well as repeat
failures in each of those categories. Annual
totals are augmented by showing the actual
number of wells which failed each year and
the cost per failed well per year. A similar
analysis of total costs was made for each
Area, District and the Division.

Figure 6 illustrates the Sub-Surface Equip-
ment Failure Report which has been in use
since January 1, 1970. A similar form is used
to report surface equipment failures. Informa-
tion shown to locate and date the failure is
basically the same as before. Present tech-
niques do not require Division, District and
Area coding and this available space on the
form is now used to designate the producing
reservoir to permit this subgrouping of fail-
ures when desired. Certain failure and cost
data, previously recorded, was found to be of
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no appreciable value. The primary advantage
in this new form is the space available to
record and identify those maintenance costs
which occurred incidental to the failure cost.
Previously these costs were either not shown
or were included in the total cost, but not
identified. With the present form, for example,
rod and/or pump maintenance performed in
conjunction with repairing a tubing failure can
be reported and the costs so identified. Cur-
rent techniques permit the use of a second
punch card which allows expanding the number
of ‘Remarks’ spaces available.

Figure 7 is typical of the current Sub-Surface
Equipment Failure Summary. Note first the
arrow locating the printout of the input data
illustrated in Figure 6. Rod maintenance
costs are shown as reported and will be in-
cluded in the analysis of total rod costs. Re-
ported incidents of maintenance are not in-
cluded in counting the total number of failures.
The format of the printout is basically the
same as before except now monthly and cumu-
lative lease totals are recorded. Repeat fail-
ures occurring on the same equipment are
identified in the ‘Control’ column by designa-
ting the number of days since the last failure.
This type of designation is emphatic and
quickly draws attention to a problem condition.
'Furthermore each monthly printout now shows
cumulative failure and maintenance data re-
ported for the past twelve months. For exam-
ple, when the January 1971 summary was
printed, data for that month was added and
data for the month of January 1970 was deleted.
This readily available twelve-month perform-
ance history is of great value to operating
personnel for on-the-job evaluation of control
methods and for making timely decisions with
respect to equipment inspection and/or re-
placement. This summary printout format was
adopted in January 1970.

Figure 8 illustrates the first monthly and
quarterly data analysis developed in conjunc-
tion with the revised summary printout dis-
cussed previously. The number of failures,
failure cost and maintenance costs are shown
for each type of equipment. The number and
cost of repeat failures and total costs are also
shown. The analyses shown are for a Sector
(previously Sub-Area). Similar analyses are
printed out for each Area, District and the
Division.

Figures 9 and 10 show revised formats of



subsurface equipment failure analyses recently
adopted to replace those shown in Fig. 8. The
data presented is the same, only the format has
been changed. Note that both monthly and quar-
terly analyses are presented to provide a
continuous record of performance which can
be quickly reviewed. This enhances the value
of data analyses to supervisors whose primary
interest is in overall status and the total in-
dividual performance of the operating segments
under his supervision. Furthermore the re-
vised format reduced the number of summary
printout pages by a factor of eight.

Figures 11 and 12 show graphically the
failure history and other pertinent information
on a group of wells in West Texas and a group
of wells in Illinois.

The data on the West Texas wells shown in
Figure 11 illustrates an effective, stabilized
control program on 140 wells with an average
failure cost of $145/well/yr through the year
1966. In 1967 the original operation was ex-
panded to include an additional 450 wells and
failure costs increased to an average of $320/
well/yr. Obviously, equipment failure control
on these wells was not effective. The plot of
data for ensuing years shows that improved
control has been established, and continues to
improve. This has been accomplished over a
period of time when per well production of
water and oil has steadily increased, giving
further credit to the effectiveness of control
measures which have reduced failure costs to
an average of $175/well/yr. The increase in
treating costs under these conditions is typical;
however, with control established, these costs
are being reduced by optimizing treating methods.

The plot of failure data on a group of wells
in Illinois, shown in Figure 12, presents much
the same record of improved equipment fail-
ure control as above. Failure costs on approxi-
mately 350 pumping wells in Illinois had risen
to an average of $365/well/yr. Improved con-
trol methods reduced these costs to $220/well/
yr. The increase in costs shown in 1970 is
primarily attributed to a group of approxi-
mately 50 wells which experienced rapid, large
increases in production as a result of water-
flood operations.

Further, it is interesting to note the in-

creases (26.5 per cent cumulative) in material

prices and labor costs which have occurred
over the ten-year period for which failure data
is shown in the last two figures. The dollar
impact of these increases on $/well/yr costs
gives further credit to the results of failure
control programs.

An equally successful companion program
is being used to record, analyze and print out
failure data on surface equipment. Cost per-
formance studies on specific types of surface
equipment, e.g., compressors, are significant
as end uses of this program.

Current EDP input and printout formats, as
illustrated in Figures 6 through 10, have been
well received and are recognized by operating
personnel as being significant improvements
in data reporting and analysis. The twelve
months failure history shown on the printout
provides operating personnel with sufficient
data to readily evaluate control methods and
to make necessary changes without delay.
Monthly and Quarterly Summaries give addi-
tional, more detailed information to facilitate
evaluation of the total program.

Annual Equipment Failure reports have been
discontinued in favor of quarterly reviews
conducted by local supervisors. These are not
for general review, but rather to examine
specific problems, establish revisions in con-
trol methods as required and to evaluate the
current status of failure control. These re-
views are addressed to the objective—reduction

_of excessive equipment failure costs where
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they exist.

Continued reduction in repeat or other high
failure costs is being achieved and further re-
ductions are to be realized. The outlook is
good because management and operating per-
sonnel alike are committed to maintaining
established. performance and, furthermore,
improving that performance as it may become
possible to do so.

In the final analysis, the specific endeavors
of companies, as well as people, are aimed at
achieving one ultimate goal—money; and “that
is the name of the game”. If it is not already,
it will ultimately be evident that the winning
strategy must include an effective equipment
failure control program—it’s “a matter of
dollars and sense”.
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DAY MO, YR

02) {(13) (14) 09}

D SRR

ne; 7y (18; (19, 120,
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FAILING EQUIPMENT SERVICE TYPE OF FAILURE LOCATION OF FAILURE CAUSE OF FAILURE METHOD OF REPAIR
(21—22) {28—29) 03y | B3y _(34--35) _ 4 {{6;7{7)_ _ R
01 VAL Valve 01 FO  Flowing Oil 01 HOL Hole 01 BOY Body 01 WER Wear 01 ACD Acidize
02 FLN Flowline 02 FG  Flowing Gas 02 BRK Break 02 PIN Pin 02 ABR Abrasion Replaced
03 TROD Treoter Dehydrator | 03 GL  Gos Lift 03 STK Stuck 03 CLP Coupling @mr Internal Corrosion | 03 RPA Repaired
04 TNK Tonk EDRPY Rod Pump (Beom) | 04 SPT Split 04 THD Thread 04 EXT External Corrosion | 04 ROC Reamed or Cut
05 BMR Boiler or Heater 05 RPH Rod Pump (Hydr) | 05 PLG Piugged 05 UPS Upset 05 SND Sand 05 SOM Steamed or Heoted
06 MET Meter 06 HP Hydroulic Pump 06 UNS Unscrewed 06 PLN Plunger 06 SCL Scale 06 CTD Coated
Ml 07 ROD Sucker Rod (Kobe) Lﬂ( Leak BRL Barrel 07 PAR Paratfin 07 BOW Bailed or Washed
08 T8G Tubing 07 Wi Water Injection 08 CRK Crack 0B VBS Valve, Ball or Seat| 08 ILL Improper or Lack | 08 OTR Other
B (@) PMP Pump. Subsurfoce | 08 61 Gas Iniection 09 DEF Deformed P9 IMP Impeller of Lubricotion
10 €56 Casing 09 WS Water Source 10 OTR Other 10 WTRWater Section 09 MUD Mud
11 GLE Gas Lift Equipment | !0 PLT Plant Service 11 OIL Oit Section 10 IPA  Improper
12 PKR Packer 11 OTR Other 12 GAS Gos Section Application
13 ANC Anchor 22 DIP Duol Zone Rod Pump 13 OTR Other 11 OTR Other
14 RPM Reda Pump 27 PKO Pockott
15 OTR Other 28 VLC Valve Cage
16 EGG Engine, Gas 12 PUD Pumping Unit Drive | 11 BRK Break 14 MSY Hydroulic System |12 ILV Improper or Lock | 09 MIR Minor Repair
17 BGL Engine, Gosoline 13 €OD Compressor Drive 12 STK  Stuck 15 BRG Bearing of Lubrication 10 MRE Major Overhaut
18 EGD Engine, Diesel 14 GED Generator Drive 13 PLG Plugged 16 GBX Geor Box 13 COR Corrosion 11 RPE  Reploced
19 EMO Electric Motor 15 SPD  Surfoce Pump Drive | 4 LEK Leak 17 CLH Ciutch T4 HAT CExcessive Heat 12 OTM Other
20 PUB Pumping Unit -Beam| 16 BOD Boat Drive 15 CRK Crack 18 RDT Radiator 1S WER Wear
2] PUH Pumping Unit - Hydr| 17 NGS Natural Gas Compr. | 16 UNS Unscrewed 19 €YL Cylinders 16 ABR Abrasion
eI} 22 CMP Compressor 18 WAT Woter Pumping 17 OTM Other 20 VLS \Valves 17 IPA Improper Application|
23 SPM Pump - Surface 19 OIL  Qif Pumping 21 RGS Rings 18 ROM Routine Maintenance
24 OTM Other 20 OWM Oil-Water Mix 22 BLY Beits 19 OTM Other
21 OTM Other 23 STM Starter Motor

DEPTH OF
e | 1211150

25 MGO Magneto
26 OTM Other

24 ESY Electrical System

s |PlulLlL] |7IBle| |R|PL] |BlARIRIEIL] |

(59—781
CO. LABOR & IPMENY OTHER REMARKS
O LRSS, ouIPme 2 ~ m
MATERIAL [J T T
M 1125 p and found Birrel corroded .
OUTSIDE SERVICE .
B 2|50 keplaced repatred pamp,
TOTAL B T i T o
- | 400
SIGNED __ _ .
PAGE 1 FIRST QUARTER oate 1964
o twewan FAILURE REPORT SUMMARY
M DATE DerTH LOC. | CAUSE | METH COST OF FAILURE
¥ WELL FALL PROD. TYPE
g HE LEASE DESCRIFTION 3 v g e -~ B - 4 R R A MATY | Qo TOTAL REMARKS
SUB AREM 1
1jcox, B.
3(1]1 Y| 7 [2101{64|pMp| 2150|RPB|LEK|BRL|INT|RPL| :@ 25/ 125 1250 400 [PULL TBG RPL BARREL
4oo
3|1|1|wrIGHT, L.
312 21{01}64|sPM owM|LEK|BDY [INT[RPL| | 75| 1275 350
311 3102} 64| TRD pLT|LEK|GAS|INT|RPA| i225) 375 |75 675 | INST CATHODIC PROT
311 3 {15/02!64|TBG| 900|GL |HOL|BDY|INT RPA 60| 1225 285 |REPLACED 4 JTS
311 3 |23/0364|FLN RPB| LEK|CLP | EXT |RPA 3 3
311 s {12{02}63|RoD| 1725| RPB|BR|CLP|®XT|RPA 24| 1145 169{RPL 2 RODS
311 5 |10!01}64|ROD| 1625|RPB|BRK|BDY | EXT|RPA 12| 220 132
3|1 1] 5 [21!01)64|RoD| 975|RPB|BRK|BDY|EXT|RPA 12| ha2s 137
3|11 5 | 5/03}64{ROD| 1100|RPB|BRK|BDY|EXT{RPL| | 25| Is04| 1325 854 | SURVEYED RODS RPL 42
3( 11 5 {15!03{64(EGG PUD| OTM| OTM|OTM|MIR| | 25| ! 45 70| ROUTINE-CHG PLUGS
3| 1)1 10 |21!02!64|ROD| 725! RPB|BRK|BDY|EXT|REA 12] |95 107
3{ 1] 1 12 | 1i03}64|FLN GL |HOL|BDY!EXT|RPA 3 3
3|1 15 |29} 01} 64|FLN RPB| HOL| BDY | EXT{RPA 100( |50 150
311 15 | 1102} 64| TBG| 500|RPB|HOL|BDY |WER|RPA 50| 225 275(2 JTS TBG
312 15 | 1903/ 64| ROD| 250( RPB|BRK|CLP|EXT|RPA 12 (75 87
3297
3| 1] 1| szMpson, P.
3l 1)1 20 | 201} 64|FLN GL | HOL|BDY|EXT|RPA 3 3
3j 11 20 | 5i01}64{PLN GL |HoL|BDY|EXT|REA 3 3
3| 1 1] 20 |10} 01} 64| P1N GL {HOL|BDY|1NT|REA 3 3
3| 1f 3] 20 | 12! 01} 64| FLN GL |HOL{BDY|EXT|RPL 125 ! 75 200|RPL 200 FT - RAISED
209
00 TUBNG e ROWLINES TOTAL
NO. <o L] <osv NO. o8t NOD. cost
& _ 1486 2 560 1 400 7 365 3906

FIGURE 2
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PAGE 1 SPECIAL oare 1965

FAILURE REPORT SUMMARY

com twwes
i DATE Fai DEPTH LOC | CAUSE | mETH COST QF FAILURE
g HE LEASE DESCRIPTION k- o e v - R - o T Ty | o TOTAL REMARKS —"
3[6]1{JoNES, R. 1 I : T i
3i6(1 2 |12]0364|PMP| 3000|RPB|LEK|BRL|ABR|RPA| | 52| i119| ! DT J
e L
3| 6| 1] sMITH, W. ; i Vo
3sl1 2 | 9!01i64 PMP| 3000|RPB|LEK|BRL|ABR|RPA| @ 64| ! 21} @ } 185
3i6(1 3 | 9{11/64|PMP| 3000|RPB|LEK)BRL]ABR|RPA 64| {19/ | {183
36|12 4 |13101}64|PMP| 3000/ RPB|LEK|BRL|ABR|RPA| | 64 21| ! | 185
3j6f1 5 126{02{64|PMP| 3000|RPB|LEK|BRL|WER|RPA| | 64 21 | ! i8s
3/6(1 5 [25!02!65/PMP| 3000|RPB|LEK|BRL|WER|RPA| | 64 37] ! 1ol
36(1 6 |11{11)64(PMP| 3000|RPB|LEK|BRL]ABR|RPA 64 19| | H a3
3(6[1 7 | 7i12/64|PMP| 3000|RPB|LEK|BRL|ABR(RPA| 1 64| | 26| | {190
3)6/1 8 |24)09!65/PMP RPB| LEK| BRL | WER | RPA 196 : 80 276
\ ®es
3| 6| 1| JoNES, R. )
36|1 1 {10/03!64|PMP| 3000{ RPB|LEK|PLN|ABR|RPA| | 64 17 | isl
!olel
3(6f1{sMITH, W, )
3lel 1 7 {11;12/64|eup| 3000|RPB|STK|PLN|SHD|RPA| 1256| ! 79 voi33s
' ! ! Lop3s
3|61/ JONBS, R. ! !
316[1 2 | 3./03/65PMP| 3050|RPB|LEK|VBS|WER|RPA 64| 162 | o126
3el1 2 |28/ 09) 65| PMP RPB| LEK|VBS|WER|RPA| | 64| | 42 1106
11232
3| 6|1 sMITH, W. v
3)6j1 1 | 25102 64| PMP| 3000) RPB| LEK| VBS|ABR|RPA| | 64| ! 50 HER S U
3l6[1 2 {28! 04! 65| PMP RPB| LEK| VBS| EXT|RPA| 64 45 11109
361 4 125,08 64/ PMP| 3000| RPB| LEK|VBS|WER{RPA| | 64 46 ! 110
361 4 |23 07! 65| PMp RPB| LEK| VBS| WER| RPA 52 46| | ]
3lel1 8 | 6!04i65 PMP RPB| LEK| VBS| WER| RPA 64| | a4 | 108
i ;1539
H {
/ ]
: : !
H i H
rOO TuBNG L FLOWLINES TOTAL
o on s cosr ~o con o comt

FIGURE 3

‘ DISTRIBUTION OF SUB-SURFACE EQUIPMENT
FAILURE GOSTS

Tusing  PUMP

GAS LIFT OTHER
CASING unen  EQUIP.  PACKER

FIGURE 4
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DCWA-HCLE FALLURES-PUNPING WELLS SPECIAL

PAGE  €5C YEARS 1967, 1968, 1969 02705771
WELL DATE ECF ==mmwe FAILURE OATH~--=-=- LOST REVARKS
13 4 BROWN, LIZZIE 12C AC
134 €C21 3C C7 69 RCD Cl450 RPE eRK B{Y EXT @P) i< 14 €4
134 APT ROO 0C21 OL 08 69 RCC 02250 RPE PRK £0Y EXT RPA 10 147 197
134 RPT ROD CC21 30 31 69 RCC 00150 RPE BRK BLY EXT. KP2 1c S ns
134 RPT ROD €021 16 12 69 ACO 02475 RPE UNS PIN WER APA 35 116 151
13 4 0C21 C3 €8 &9 V8G 02200 PFB SPT £CY WER RPS 3% 211 24¢
134 RPT TBG 0C21 15 11 69 TBG C1240 RPE LEK YO OTF CTR 18 12y 17
134 6C21 03 11 69 PPFP 02600 RPR STK VES SNC CTA k] 1€8 8
1961
15¢¢
15¢$ 2N
3 Y WELL TOY 1271 8 A24/WR/VELL
13 & BROWN, LIZZIE 120 AC LEASE 1CTAL
RCOD TUBING FLMP TCTAL
NO cosT NO cosy L4 cest NC
TOTAL FAILURES |
26 nn [} 1842 22 6976 56 125¢) 19¢€7 120€1 S BELLS 1 139e/¥/0
15 2611 3 1315 13 5553 31 9419 19¢¢ 541§ @ BELLS 1 1105/v/M
12 leee 3 995 1 181 16 20¢2 18¢$ 2ke2 S WELLS 3 572/Y/m
53 ec24 14 4122 3e 12710 103 24902 ? YEAR TOTAL 24802 11 BELLS 1 T5%/Y/%
REPEAT FAILURES
21 asn L] i”®e 14 3749 39 Te24 1547 S SELLS
9 105¢ 1 257 L 2067 16 3374 156¢ 5 WELLS
7 1214 1 bE1) 8 1881 156 3 SELLS
3 ”7n L] 15¢¢C 20 se12 63 122849 3 VEAR TOTAL 9 BELLS

Nratg SUB-SURFAGE EQUIPHENT LASE OR MOPERTY ) o s0 pome |

NOTE: Circte appropriats number in sach columa FAILURE REPORY
_ MO. DAY
oot 3l60| (0l0] [ [ [2[1] 1]
copE TITLE NoO. WELL NO. [ _ DATE
m (@ 3 W (5 ® N ® 9 00 4N 02 0N 08 (1%) (16) an a9 (20
FAILURE DATA
FAILING EQUIPMENT SERVICE LOCATION OF FAILURE CAUSE OF FAILURE DEPTH OF FAILURE
@122 - (23-24) (23-26) (27-28) (29-33)
ROD  Sucker Rod 0l FG Flowing Gas 0! BDY Body 01 CF Corrosion Fatigue
02 T8G Tubing |02 FO Flowing Oil UPS  Upset 02 INT  internal Corrosion
03 PMP  Pump, Red GL Gos Lift PIN  Pin 03 EXT  External Corrasion lj} Bam
04 GLV  Gas Lift Voive PO Pumping Oil 04 CLP Coubling 04 EMB  Embrittlement
05 HPM Hydroulic Pump 05 GI Gas Injection 05 BRL Borrel 05 TYD Tensile Yield
06 SPM  Subm. Cent, Pump 06 wi Water Injection 06 PLG  Plunger WER Wear
07 PKR  Packar 07 WS Water Source 07 PT Pull Tube or Rod UNS  Unscrewed COST OF FAILURE
08 ANC  Anchor 08 YLC Valve Cage 08 IMU  improper make-up
09 €3G Casing 09 BS Ball & Seat 09 SCL  Scale
10 OTH  Other (w/Remorks) 10 MND Mandrel 10 SND  Sond LABOE‘B'-ME)QUGP. J- 2 6
11 OTH Other {w/Remarks) 11 MUD Mud MATERIALS
12 OTH  Other {w/Remarks) \35-431 [e)
PREVENTIVE MAINTENANCE PREVENTIVE MAINTENANCE PREVENTIVE MAINTENANCE
UIPMENT UIPMENT UIPMENT
t (44-45) e (56-57) b (68-69)
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