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Pages 13, 14 and 16. Delele Par. £.15 through 6.28 and
renumber remaining paragraphs.

Page 1. Change Par. 6.14 to read:

See Section 9, API Spec 11B for workmanship and fin-
ish requirements for this section.
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Foreword

d. The formulation and publication of API Recom-
mended Practices is not intended to, in any way, inhibit
anyone from using any other practices.

a. This recommended practice is under the jurisdic-
tion of the API Committee on Standardization of Pro-
duction Equipment.

b. Detailed requirements applying to sucker rods are
given in API Std 11B: Specification for Sucker Rods,
which alse is under the jurisdiction of the API Commit-
tee on Standardization of Production Equipment.

e. American Petroleum Institute (API) Recom-
mended Practices are published to facilitate the broad
availability of proven, sound engineering and operating
practices. These Recommended Practices are not in-
tended to obviate the need for applying sound judgment
as to when and where these Recommended Practices
should be utilized.

e. Any Recommended Practice may be used by any-
one desiring to do so, and a diligent effort has been
made by API to assure the accuracy and reliability of
the data econtained herein. However, the Institute makes
no representation, warranty or guarantee in connection
with the publication of any Recommended Practice and
hereby expressly disclaims any liability or responsibil-
ity for loss or damage resulting from its use, for any
violation of any federal, state or municipal regulation
with which an API recommendation may conflict, or for
the infringement of any patent resulting from the use of
this publication.

Attention Users of this Publication: Portions of this
publication have been changed from the previous edi-
tion. The location of echanges has been marked with a
bar in the margin. In some cases the changes are signif-
icant, while in other cases the changes reflect minor
editorial adjustments. The bar notations in the margins
are provided as an aid to users to identify those parts of
I this publication that have been changed from the pre-

vious edition, but API makes no warranty as to the
accuracy of such bar notations.

NOTE: This recommended practice was originally pub-
lished as Appendix A of the 9th Edition, Std 11B. In
1950 the 18t edition was published separately. This 8th
edition supersedes the 7th edition and contains changes

Requests for permission to reproduce or transtate all or
any part of the material published herein should be
addressed to the Director, American Petroleum Institute,
Production Department, 2685 One Main Place, Dallas

ond additions authorized at the 1988 Standardization TX vs202.
Conference as published in Cire PS-1858 and approved
by letter ballot.
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POLICY

API PUBLICATIONS NECESSARILY ADDRESS
PROBLEMS OF A GENERAL NATURE. WITH
RESPECT TO PARTICULAR CIRCUMSTANCES,
LOCAL, STATE AND FEDERAL LAWS AND REG-
ULATIONS SHOULD BE REVIEWED.

API IS NOT UNDERTAKING TO MEET DUTIES
OF EMPLOYERS, MANUFACTURERS OR BUP-
PLIERS TO WARN AND PROPERLY TRAIN AND
EQUIP THEIR EMPLOYEES, AND OTHERSB EX-
POSED, CONCERNING HEALTH AND SAFETY
RISKS AND PRECAUTIONS, NOR UNDERTAKING
THEIR OBLIGATIONS UNDER LOCAL, STATE, OR
FEDERAL LAWS,

NOTHING CONTAINED IN ANY API PUBLICA-
TION IS TO BE CONSTRUED AS GRANTING ANY
RIGHT, BY IMPLICATION OR OTHERWISE, FOR
THE MANUFACTURE, SALE, OR USE OF ANY
METHOD, APPARATUS, OR PRODUCT COVERED
BY LETTERS PATENT. NEITHER SHOULD ANY-
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THING CONTAINED IN THE PUBLICATION BE
CONSTRUED AS INSURING ANYONE AGAINST
LIABILITY FOR INFRINGEMENT OF LETTERS
PATENT.

GENERALLY, API STANDARDS ARE REVIEWED
AND REVISED, REAFFIRMED, OR WITHDRAWN
AT LEAST EVERY FIVE YEARS. SOMETIMES A
ONE-TIME EXTENSION OF UP TO TWO YEARS
WILL BE ADDED TO THIS REVIEW CYCLE. THIS
PURBLICATION WILL NO LONGER BE IN EFFECT
FIVE YEARS AFTER ITS PUBLICATION DATE
AS AN OPERATIVE API STANDARD OR, WHERE
AN EXTENSION HAS BEEN GRANTED, UPON
REPUBLICATION. STATUS OF THE PUBLICATION
CAN BE ASCERTAINED FROM THE API AUTHOR-
ING DEPARTMENT (TEL. 214-748-3841), A CATA-
LOG OF API PUBLICATIONS AND MATERIALS IS
PUBLISHED ANNUALLY AND UPDATED QUAR-
TERLY BY API, 1220 L ST., NW., WASHINGTON,
D.C. 20005.
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RECOMMENDED PRACTICE FOR CARE AND HANDLING OF SUCKER RODS

SECTION 1
SELECTION OF API STEEL SUCKER RODS

1.1 General

The selection of API grade sucker rods for a beam
pump installation depends on a variety of factors. The
main factors include the applied stress, the environment
and the metallurgy (grade) of the rod.

1.2 Stress Effects

1.2.1 Sucker rods need to be selected based on ap-
plied stresses. API RP 11L provides a procedure for
caleulating the applied loads or stress on a sucker rod
string design.

1.2.2 The usefu! sucker rod strength is limited by the
fatigue performance of the metal in a non-corrosive
environment. This maximum useful strength is depend-
ent on the metal’s tensile strength as shown by Good-
man."? This relationship is the basis for Section 4 of
this document. According to the Goodman diagrain,
sucker rods operating in a non-corrosive environment
and in the proper stress range will theoretically exceed
10 million load reversals. However, the fatigue life can
be dramatically decreased by improper installation,
design, handling or operation even without any form of
corrosion. Section 2 of this document discusses reecom-
mendations for the proper care, handling and installa-
tion of sucker rods.

1.2 Environmental Effects

1.3.1 There is a reduction in rod life if placed in a
corrosive environment. Sucker rods will eventually fail
even if nol stressed, when placed in a corrosive envi-
ronment. However, the life of the rod can be extended
by the use of an effective corrosion inhibition program.
In that case the expected life of a sucker rod will be the
same as & rod in a non-corrosive environment, Section 3

COPYRI GHT 2000 Anerican PetroleumlInstitute
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of this document discusses how to effectively treat cor-
rosive wells.

1.3.2 Another environmental concern is the use of the
sucker rods in a production environment which contains
hydrogen sulfide. A sucker rod placed in this environ-
ment can rapidly fail even though the corrasion effects
are not readily apparent. NACE has defined a hydro-
gen sulfide environment as “sour” when the hydrogen
sulfide partial pressure is pgreater than 0.05 psi or
0.0084 atm (0.34b kPa)3. Materiais placed in sour envi-
ronments with hydrogen sulfide partial pressures equal
to or greater than this value can fail prematurely due to
hydrogen embrittlement unless the materials are sul-
fide stress cracking resistant or unless an effective cor-
rogion inhibition program is maintained.

1.4 Rod Grade Selection

1.4.1 For non-sour (sweet) environments the applied
stresses determine which grade of rod is selected. How-
ever a corrosion inhibition program may be required to
combat the damaging effects of corrosion and its assc-
ciated life reduction.

1.4.2 Materials which are not susceptible to sulfide
stress cracking usually possess a Rockwell C scale
hardness of less than 28. Thus a grade C rod is the
optimum rod to be used if the applied stresses are
within its capabilities and a sour environment exisis.

1.4.3 If the applied stresses require grade D rods and
a sour environment exists, then these rods should not be
used unless an effective corrosion inhibition program is
applied.

1.4.4 The grade K rod is available for use when the
other rod grades have not performed satisfactorily.

J 0732290 novoays = B
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SECTION 2
TRANSPORTATION, STORAGE, AND HANDLING

2.1 General

2.1.1 Rods should be inspected on delivery and
thereafter as necessary to ensure that damaged rods are
not placed in regular storage or in service,

2.1.2 In all handling operations, care should be exer-
cised to prevent rods or rod ends from confacts which
might cause nicks or bends, or injury to the threads by
jamming of the thread protectors. Further, the rods
should never be handled in such 2 manner as to produce
a permanent kink or bend. Kinked, bent, or nicked rods
are permanently damaged and should be discarded.

2.1.83 Packaged rods should preferably be handled
and stored as a package unif, until the rods are to be
run in the well. When removing the rods from the
package, care should be exercised fo use proper tools so
that the rods may not be damaged, especially by
nicking.

2.1.4 Rods as delivered by the mills, are provided
with thread protectors on both the pin and coupling
ends. Whenever these ends are observed to be without
such protection, they should be inspected and if undam-
aged, the protectors should be replaced. Protectors
should not he removed, except for inspection purposes,
until the rods are hung in the derrick or mast prepara-
tory to running.

2.1.5 Thread protectors, rod boxes, couplings, upsets,
and wrench squares should never be hammered for any
reason. One blow can so damage any part of a rod or
coupling as to result in early failure.

2.1.6 Wooden walkways should be provided if it is
necessary for crew members to walk on the red stack or
rod pile during unloading or loading operations.

2.2 Unloading and Loading

2.2.1 Care should be taken to aveid damaging the
rods when removing bulkheads and tie-downs used fo
secure the rods during shipment.

2.2.2 Rods in packages should always be lifted and
laid down with a handling device so designed as to sup-
port the package without damage to the rods.

2.2.2 Unpackaged rads should be handled individu-
ally. They should never be thrown nor flipped from or
onto a railway car truek or stack. During all handling
operations, the rods should be supported at least at two
points to prevent excessive sagging or damaging con-
tacts of any nature. Skids when used should be made of
material not abrasive to the rod.

2.2.4 Trucks and trailers for handling packaged rods
should provide blockage directly under the erosswise

supports of the package so that the rods themselves will

not be in contaet with the blockage. Further, the pack-
ages should be stacked so that the bottom supports rest
squarely on the top supports of the next lower package.

" Tie-down chains, straps, or cables should be placed in

such position as to pass over the crosswise supports.

2.2.5 Trucks and trailers for handling unpackaged
rods should provide eross supports near the rod ends
and at least two other equally spaced intermediate posi-
tions. When flat beds are used, the supports should be
of such thiekness as to prevent the rod ends or cou-
plings from resting directly on the bed. Cross supports,
spacers, and blocks should be of material non-abrasive
to the rod. The rod layers should be separated by spac-
ers positioned directly above the bottom supports. The
spacers should be thick enough to extend a few inches
beyond the stack on both sides. If the spacers are not
notched, the outside rods in each layer should be
chocked with blocks to prevent the rods from rolling off
the spacer. Tie-down chains, cables, or straps should be
placed in such position as to pass over the ends of the
spacers. They should be prevented from contacting thé
rods in the top layer.

2.3 Storage of Rods

2.8.1 Rods should be stored separately aceording to
grade and size. They should be stored in such locations
and in such manner as to minimize deterioration from
exposure to acid or other corrosive atmospheres. They
should be stacked off the ground on racks or sills made
of or surfaced with a material not abrasive to the rods.

2.3.2 For packaged rods, a rack or sill should be pro-
vided under each support of the package. The packages
should be stacked so that the supports are in vertical
alignment. See Specification 11B: Sucker Rods, Par.
10.4 for packaging requirements.

2.8.3 For unpackaged rods, at east four rack or sill
supports should be provided and the end supports
should be located approximately one foot from the rod
ends. The rod layers should be separated by spacers
placed directly above the rack or sill. The spacers
should be thick enough to prevent the rods from con- -
tacting those in adjacent layers, If the spacers are not
notched, the outside rods in each layer should be
chocked with blocks to prevent the rods from rolling off
the spacers.

2.8.4 Stored rods should be inspected at regular
intervals. Any rust should be removed with a wire
brush and a suitable protective coating applied.

2.3.5 When rods are returned to storage after use,
the threads should be cleaned, lubricated, and covered
with elean, undamaged thread protectors. The rod sur-
faces should be covered with a protective coating.

04672
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2.4 Field Distribution and Handling

2.4.1 When rods are taken from storage and loaded
on trucks for field distribution, the same precautions
should be observed in loading, transporting, and
unloading as recommended herein for placing new rods
in storage.

2.4.2 When rods are unloaded at the well, they should
not be placed on the ground, It is recommended that
they be placed on z transportable service rack. They
should be located in sueh position that they will not be
run over by a truek nor where heavy equipment may be
set or dropped on them. Particular care should be taken
to ensure that they are not walked on.

2.5 Running and Pulling

2.5.1 Single rods should be tailed into the mast. Spe-
cial care should be taken to ensure that they do not
touch the ground, other rods, or any part of the mast.
Also during tailing do not allow the rods to be raised
with elevator latches.

2.5.2 For maximum efficiency and to minimize the
risk of damage fo the rods, it is recommended that suit-
able hangers be provided in the mast.

2.5.3 Rod elevators, hooks, wrenches and other tools
should be suitable for the job and in good condition.
They should be inspected regularly for wear and other
damage, and should be repaired or replaced when their
continved use might result in damage to the rods. Spe-
cial attention should be given to elevators and hooks to
ensure that they are maintained and cleaned to avoid
dropping the rod string.

2.5.4 In order to avoid cross threading, care should
be taken that servicing equipment is so positioned that
the rods, when hanging free in the rod elevators, are
centered directly over the well. When stabbing the rod
pin into the coupling, the rod should hang straight
{without slack) so as to aveid cross threading. Should
cross threading occur, the joints should be broken, a die
run over the pin and a tap inte the coupling; after
which the threads should be cleaned, inspected and
relubricated.

2.5.5 After removal of the thread protectors, the rod
pin thread and face, and the coupling thread and face,
should be thoroughly cleaned by brushing and flushing

COPYRI GHT 2000 Anerican PetroleumlInstitute
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if necessary, then inspected for damage. If rods are
being rerun, the threads and faces should also be
inspected for damage. Couplings or rods with damaged
or excessively worn threads or faces should be recondi-
tioned or disearded. Any nick, deformation, or foreign
material on the shoulder or coupling faces may cause
premature failure. The pins should always be relubri-
cated after cleaning and inspection.

2.5.6 For best uniform makeup results, the use of
either air or hydraulic power rod wrenches is
recommended.

2.5.7 To obtain satisfactory results in makeup of
sucker joints, the joint must be clean, undamaged, well
lubricated and have a free-running fit to shoulder con-
taet if applied circumferential displacement is to suffi-
ciently preload the joint to prevent shoulder face sepa-
ration during pumping.

2,6.8 On breaking out connections, particularly with
hand wrenches, the joint should never be hammered,
and the proper coupling and rod wrenches, with the
assist of cheater bars, should be used if a joint is
unbreakable by ordinary procedure.

2.5.9 Any hammered or over-torgued couplings
should be disearded since hammering and over-torquing
damages the coupling, faces, threads, and may strip the
pin threads.

2.5.10 During makeup, the joint should be observed
to determine that the coupling face makes proper con-

- tact with the shoulder face. When proper contact is not

made, the joint should be broken, cleaned, inspected,
and relubricated.

2.5.11 Whenever rods aré pulled, they should be
carefully inspected for damage before being rerun.
Kinked, bent, or nicked rods are permanently damaged
and should be discarded. {See Section 9 — API Spec
11B.)

2.5.12 In breaking the joints, care should be exer-
cised that the threads and contact faces are not
damaged.

2.513 If a2 rod hanger is not provided, the rods
should be pulled and laid down in singles. The same
care should be exercised in handling and stacking the
pulled rods as herein recommended for new rods.
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SECTION 3
CORROSION CONTROL BY CHEMICAL TREATMENT

{Superior numerals refer to references. See Appendix B for references and bibliography.)

3.1 Introduetion

8.1.1 These recommendations for corrosion control of
steel sucker rods by chemieal inhibition were prepared
by NACE Task Group T-1D-8 for ineclusion in API RP
11BR and revised in 1986. These recommendations
cover corrosion inhibition, wear reduction and corrosion
prevention techniques for use from the manufacturing
of sucker rods and couplings through installation and
serviee in the well. Although many reeommendations
apply to aluminum, fiberglass and alloy sucker rods,
they are not specifically addressed in the RP.

3.1.2 These recommendations are intended to suggest
optimum corrosion control procedures which normally
are economically desirable. They should not preclude
consideration of less than optimum procedures; pro-
longed equipment life in some instances may not be
economically justifiable.

3.1.8 Corrosion of sucker rods which are subjected to
continual load reversals can lead to serious, multiple
failures of rod strings. The life of rod strings ean be
extended significantly by the elimination or reduetion
of corrosion caused by exposure to corrosive eaviron-
ments, A cost effective effort should be made to mini-
mize corresion damage.

3.1.4 In these recommendations, corrosive environ-
ments on sucker rods are defined as (1.) atmospheric
conditions encountered during transportation, storage,
or well servicing (after manufacturing and whenever
the rods are out of the well), (2.) inhole conditions.

3.2 Handle Chemical Inhibitors Safely

3.2.1 Many oil field chemical inhibitors are toxic and
should be handled by procedures which prevent contact
with skin, the inhalation of vapors, or uncontrolled
release into the environment. The use of rubber gloves
is recommended. Thus the handling precautions recom-
mended by the manufacturer in the “Material Safety
Data Sheet” should be followed.

3.3 Atmeospheric Corrosion — Transportation and
Storage

8.3.1 To prevent corrosive damage to sucker rods
before they are placed in service, suitable protective
coatings (hydrocarbon soluble) should be applied and
maintained during transportation and storage. Coatings
can also be used to minimize atmospheric eorrosion dur-
ing field service of the sucker rods.

3.3.2 The manufacturer should provide sucker rods
and eouplings free of mill seale with a suitable proteec-
tive coating applied to all exposed surfaces. The coating
should be adequate to provide protection against humid
atmospheric conditions for a minimum of one year.
Acceptable coatings should be readily removable using
hydrocarbon solvents. Coatings which do not obscure
surface/manufacturers markings are preferred.

3.3.3 The vendor, supplier, or agent should inspect
shipments and warehouse stocks of sucker rods and
couplings for visible signs of coating damage and corro-
sive attack. The vendor also should take necessary
action to elean rust spots and to repair coating damage.

8.3.4 The purchaser should inspeet sucker rods and
couplings upon receipt for coating damage and corro-
sive attack. He also should make periodic inspections
while the sucker rods are in local stock. The protective
coating should be maintained during storage.

8.8.5 Used sucker rods that are stored for future serv-
ice should be cleaned and coated for protection from
atmospheriec corrosion. Storage in excess of one year
will require the use of coatings as recommended in
3.3.2. However, corrosion protection for less than one
year can be obtained by dipping or spraying the rods
and couplings with an oil based corresion inhibitor.

3.4 Atmospheric Corrosion — Well Servicing

2.4.1 In severely corrosive atmospheric environments,
sucker rods should be protected after removal from the
well during well-servicing operations. This is of special
importance in areas where hydrogen sulfide is pro-
duced, although the damage may be caused by oxida-
tion rather than from the effects of the hydrogen sul-
fide. In some cases, oil with a high concentration of
corrosion inhibitor is pumped into the tubing imme-
diately before the rods are pulled, or the rods may be
coated with a mixture of oil and corresion inhibitor
after the rods are laid down. An oily film is always
beneficial. :

8.4.2 Failures of the threaded connections of sucker
rods while downhole occur from a combination of corro-
sion, fatigue-inducing alternating stresses and by impro-
per make-up. Because connection failures normally
begin from within the joint, it is recommended that the
couplings be dipped, brushed or sprayed with a prop-
erly selected oil-soluble, film-forming corrosion inhibi-
tor. The procedure for selecting a proper inhibitor can
be found in NACE MR-01-74. Additionally a mixture of
refined oil or grease with a qualified inhibitor may be
used before the joints are made up. This inhibitor
treatment should reduce failures occurring in the pin
and/or ecupling threads. Proper circumferential dis-
placement will develop maximum sealing force at the
shoulders. This will tend to exclude well fluids from the
threads. Use of too much inhibitor-oil mix in the cou-
pling eavity may interfere with proper make up.

3.4.3 Accelerated corrosion can occur at breaks in
protective coatings of new sucker rods, even when
immersed in fluids that are not ordinarily corrosive,
due to a galvanic couple between the new rod and the
old tubing. Thus, new rods should be protected by an
inhibitor treatment to develop a protective film on the
metal as the coating is partially removed. Treatment

0674
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methods are presented below and are recommended
when rods are pulled.

83.4.4 In order to provide initial protection te rods
during and following installation, inhibitor should be
added to the tubing before running the rods. As the
rods pass through this concentrated inhibitor an initial
protective film will be coated or applied on the rod.
Most water soluble inhibitors are not good film formers
and are not normally recommended for this purpose. If
there is no packer, when the well is placed on produe-
tion one tubing volume of fluid may be circulated into
the annulus and then normal production continued. One
guideline to the amount of inhibitor required is 0.2% of
the tubing WHAR (volume, area} plus one annulus
volume, i.e., 2000 ppm of inhibitor formulation. Another
guideline is to add sufficient inhibitor te generate a
column of inhibitor in the tubing longer than one rod
length (e.g., 30 ft.). An alternate initial treating proce-
dure is to add 5 gallons of inhibitor to the casing-tubing
annulus before beginning production, Each time the
rods are pulled and rerun one of the above large volume
inhibitor treatments should be used to establish (or
reestablish) the corrosion inhibitor film on the inhaole
equipment. Subsequent treatments with a smaller vol-
ume of inhibitor, to provide film repair, should be
resumed routinely.

3.4.6 Corrosion inhibition immediately following instal-
lation often can be justified to extend sucker rod life.
Adequate corrosion control measures can increase the
number of load cycles (reversal of load each stroke)
before failure. As the load conditions on a sucker rod
string approach the upper design stress levels, the tol-
erance to even minute pitting attack is sharply reduced.
Preventing the formation of small pits by starting
treatment early and maintaining it effectively should
prove cost effective.

3.6 Downhole Corrosion — Mainienance Treatment

3.65.1 There are many corrosion inhibiting products
and application technigues which may be effective in
protecting downhole production equipment. Selection of
a particular methed should be based on the specific
application and treating econmomics. These economics
should consider the treatment program effectiveness as
it relates to equipment replacement frequency and lost
production.

3.5.2 Batch and Flush Treatment. The batch and
flush treatment is most widely used for rod pumped
wells. In this technique a specific water dispersible, oil
soluble corrosion inhibitor is injected into the well
annulus and flushed down with produced brine or fresh
water. Water soluble inhibitors are generally less film
persistent than oil solubles and therefore normally not
recommended for the batch and flush treatment. One
rule of thumb for seiecting initial inhibitor desage is to
use a volume of inhibitor which provides a concentra-
tion of 25 ppm of total fluid production between treat-
ments. Treatment frequency may vary from twice
weekly to monthly!? based on total production velume.

For example:
= 100 BFPD — Weekly or every two weeks using one
gallon or 26 ppm inhibitor concentration.

100-300 BFPD — Weekly treatment using 25 ppm
inhibitor concentration.
300-400 BFPD — Twice weekly using 25 ppm inhibi-
tor concentration.

> 400 BFPD — Continuous treatment should be con-
sidered.

Adjustments in dosage and frequency should be
optimized based on corrosion monitoring results.

Flush velumes are often calculated on the basis of
annular fluid level. Approximately 1/2 to 1 barrel of
flush (produced water or oil} per 1000 feet of fluid over
the pump shouid be used.*!* The flush can be supplied
by pump truck or the well circulated into the annulus
(through the chemical pot if one is used) for a time to
achieve the desired volume. Care should be taken not to
introduce air into the well during the flush process, It
may be necessary to chemically remove oxygen from
the flush fluid when a pump truck is used. If this is
done, sufficient time should be allowed for the oxygen
removal process to take place before the well is treated.

Prewetting the casing and tubing by flushing the
annulus with well fluids before the inhibitor is intro-
duced may be required to assure that the inhibitor
reaches the fluid level without too much adhering to the
steel above it. IT the well is pumped high (i.e., the pump
is set well above the producing zone), the casing LD,
below the pump intake will not be protected by batch
inhibitor treatments. The casing below this point ean be
protected by running tail pipe to the top of the produec-
ing zone. However, the user must be aware that this
can drastically reduce the pump velumetric efficiency
if the liquid entering the tail pipe contains selution gas.

If contract treater trucks are used, cireulation after
treatment may not be part of the service. However, con-
tractors may offer a preflush and postflush treatment
with lease fluids carried by tank trucks. Also care
should be taken when using truck treatments to ensure
properly measured fluid volumes are used,

3.5.8 Continuous Treatment. With this procedure,
inhibitor is injected into the casing annulus using a
chemical feed pump with an inhibitor dosage of 25 to
50 ppm! of the produced fluid veiume. Subsequent cor-
rasion monitoring results should be used to modify the
dosage. Initial treatment in wells that do not pump off
should include an initial large batch treatment (e.g., 5
to 10 gallons) to ensure the annulus is loaded with
treated fluid.

3.5.4 Circulation Treatment. The circulation treat-
ment procedure is prabably the most effective method
for most wells. With this procedure, ecorrosion inhibitor
is injected into the annulus and the produced fluids are
diverted from the flowline to the tubing/casing annulus
for a specifie circulation period. Production is delayed
during the circulation period.

Although there are many variations of circulation
treatment the most common procedure is to circulate
the well until the injected inhibitor slug returns to the
surface, It is then injected into the annulus a seecond
time. The well is then returned to normal production.
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The inhibitor volume required for this treatment var-
ies according to the fluid velume in the annulus and the
well depth. A basic goal is to contact well surfaces with
an inhibitor concentration in exeess of 1000 ppm for
one hour or longer. Inhibitor concentration and fre-
quency are similar to those for the batch and flush
treatment method as deseribed in 8.5.2, However,
treatment dosage and frequency should be optimized
for effectiveness on a particular well.

Circulation treatment may not be feasible for wells
where a long circulation time and a large delayed pro-
duetion velume are required. One major disadvantage
of eirculation treaiment is the manpower required to
circulate the well as well as the delayed preduction.
Also, some wells build excessive pressure during circu-
lation and should not be treated using this method.

3.5.6 Automated Treating. Devices are available to
automatically inject a preselected amount of inhibitor
into the annulus, followed by proeduced fluid circulation.
This circulation is also done for a seleectable amount of
time. These devices permit batch treating and eirculat-
ing as often as desired. Thus this technique is not man-
power intensive and well suited for problematic wells.
However, an economics analysis should be eonducted to
see if this technique is cost effective,

3.5.6 Squeeze Treatment, Effective and long lasting
(up to 9 months) treatments can be made by squeezing
chemical mixes into producing formations. However, in
rod pumped wells squeeze applications must either be
done via the casing annulus or the subsurface pump
must be unseated to perform the technique.

With a squeeze treatment, a large volume of inhibitor
mixed with erude, or diesel is displaced into the forma-
tion. The material adsorbs on the reservoir rock and
desorbs over a long period to maintain the protective
film, Normally an oil soluble inhibitor is used. Prior o
any squeeze treatment, inhibitor compatibility with
reservoir fluids and, more importantly, with the forma-
tion should be investigated to minimize formation dam-
age and a decrease in production. It is for these reasons
squeeze treatments are rarely used.

8.6 Inhibitor Selection

8.6.1 Most inhibitors used in producing operations
are long chain polar organic compounds available in a
myriad of different formulations. The inhibitor may be
either oil or water soluble and waterfoil dispersible.
Regardless of the type, the solubility and dispersibility
must: (1.} allow the inhibitor to reach the steel-surface
to form a protective film, {(2.) be compatible with other
treating chemicals used, and (8.) not create an emulsion
that is difficult to break. Thus, care must be taken in
selecting the inhibitor. Laboratory tests for ecorrosion
effectiveness (wheel test), emulsion tendency and water
quality tests before using an inhibitor in a given field
can be a cost effective investment. Also, chemiecals and
any dilution solvents under consideration should be
tested for potential emulsion forming and/or formation
damaging characteristies.

8.7 Evaluation of Inhibition Programs

8.7.1 The economic pay-out of treating with the

properly selected and applied inhibitor should be high,
with treatments providing excellent insurance against
equipment failure and lost production,

8.7.2 Proper corrosion control requires the following:
a. Start with a new rod string.

b. Keep the rod string rust-free before use (no
atmospherie corrosion). -

e. Protect the rod string immediately upon installa-
tion using a properly selected and applied corrosion
inhibition method even if the string is put in a well
which produces mildly corresive fluids.

d. Continue freatment, monitor results (using failures
ot visual inspection when the rods are pulled) and
adjust it as needed.

8.7.3 Assistance in evaluating programs of inhibitor
treatment can be obtained by consultation or by study.
In starting, adjusting, stopping, or evaluating corrosion
control inhibition programs, a careful study of the ref-
erences and bibliography cited in Appendix B, may be
helpful. Direct help can be obtained by consultation
with recognized corrosion engineers, corrosion consult-
ants, and service engineers from supply companies.

8.7.4 It is desirable to evaluate the efficiency of the
treating program by ecomparing monitoring data to
actual well failure history. Methods for this evaluation
include well failure history along with visual inspec-
tion, corrosion coupon weight loss!!, weight loss of pony
rods used as coupons, hydrogen probes!?, iron confent
analysis of produced fluids, copper-ion displacement
tosts, 2.6.7.8

8.7.5 Other less efficient but useful monitoring
methods are available. Instantaneous corrosion rates
can be measured, and the results can be used to deter-
mine the need for the effectiveness of a corrosion con-
trol program. Instruments can be used which measure
changes in the eleetrical or polarization probes installed
in flow lines %1¢

8.7.6 Visual inspection of all downhole eguipment
(when the well is pulled for any reason) can be an effec-
tive evaluation technique.”® Inspection by additional
non-destructive methods, as recommended in Seection 6
of this RP, ean provide a more reliable corrosion inhibi-
tion program evaluation. However, these methods usu-
ally cannot be economically applied at regular intervals
for the sole purpose of corrosion evaluation. Pump
repair reports and other equipment service records
often reflect the onset of ecorrosion which may be well
advanced before warning is given by the first rod
failure.

8.7.7 It should be noted that surface installed corro-
gion menitoring tools only report corrosion rates for the
condition at their point of installation. Often the devel-
opment of a close correlation between surface monitor-
ing results and downhole corrosion cccurrence is
needed.

8.7.8 Maintenance of a data gathering and analysis
system is also essential to the successful optimization of
& corrosion control monitoring program.
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SECTION 4
ALLOWABLE SUCKER ROD STRESS DETERMINATION
UTILIZING RANGE OF STRESS

4.1 In determining the allowable range of stress and
allowable sucker rod stress for a string of sucker rods,
it is recommended that the modified Goodman stress
diagram shown in Fig. 3.1 be used. This gives the basic
or fundamental rating which can be used where corro-
sion is not a factor. Sinee all well fluids are corrosive to
some degree, if not inhibited 100 per cent, and since the
corrosivity of well fluids varies greatly, it is of extreme
importance that the siress values determined from this
diagram be adjusted by an appropriate service factor,
based on the severity of the corrosion. Thig service fac-
tor should be selected by each user as his experience
indicates. It eould be greater than one, although nor-
mally it will be less than one, varying inversely with
severity of corrosion.

4.2 In applying this graph, separate diagrams can he
prepared for each minimum tensile strength value.
Separate diagrams showing load in pounds (KN) rather
than stress can also be prepared for each grade and rod
size.

4.3 Alternately, the desired value can be obtained by
using one of the formulas shown in Fig. 4.1

EXAMPLE

4.4 Assume a string of API Grade C rods with a min-
imum tensile strength of 90,000 psi (620 N/mm?) is
being used and that a minimum downstroke stress of
15,000 psi (103 N/mm?) has been either measured or

calculated. At what peak polished rod stress may we
operate this string in non-corrosive service?

Refer to Fig. 4.1, formula (2).

Sa = (0.25T + 0.6625 Smin)
= (90,000 x 0.25 + 15,000 % 0.6625)
= 80,938 psi (non-corrosive)

Converting to load for different size top rods, this
would be:

%" — 30,938 % .307 = 9,498 lbs.

3" — 80,938 x .442 = 13,675 lbs.
%" — 80,938 x .601 = 18,694 lbs.
1" — 30,938 x 785 = 24,286 lbs.

Metric Example

Sa = (0.25T + 0.5625 Smin)
= {0.25 x 620 + 0.5625 x 103)
= 213 N/mm?2

Converting to load for different size top rods, this
would be:

159 mm — 213 % 197.9 = 42.2 KN
19.0 mm — 213 x285.0 = 60.9 KN
222 mm — 213 % 387.9 = 82.6 KN
25.4 mm — 213 x 506.7 = 107.9 KN

The above values should then be adjusted by an
appropriate service factor.

T MINIMUM TENSILE STRENGTH T

Bl

TT]
T
=
n
]

Where:

1
w4

so=( +mSa ) Fe

85 == (0257 + 05675 Sum ) SF--
Ay == Sx — S

Sx = MAXIMUM AVAILABLE STRESS, PSI (N/mm?)
BS: = MAXIMUM ALLOWABLE RANGE OF STRESS, PSI {N/mm?)

M = SLOPE OF 55 CURVE = 0.625
Sum=="MINIMUEA STRESS, PSI (N/mm?) [CALCULATED OR MEASURED)

SF — SERVICE FACTOR

T = MINIMUM TENSILE STRENGTH, PSH{N/mm?)

Fig. 4.1

MODIFIED GOODMAN DIAGRAM FOR ALLOWARBLE STRESS AND RANGE
OF STRESS FOR SUCKER RODS IN NON-CORROSIVE SERVICE
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SECTION §
SUCKER ROD JOINT MAKEUP UTILIZING
CIRCUMFERENTIAL DISPLACEMENT

6.1 General

5.1.1 For optimum performance it is imperative that
all of the joints in the string of rods be made up to a
given preload stress level in order to prevent separation
between the pin shoulder and the coupling face during
the pumping cycle,

5.1.2 There are many inherent variables which affeet
Jjoint makeup. Among these are the differences in mafte-
rials, the smoothness of surface finishes and the lubric-
ity of lubricants, ag well as the operating characteristics
and mechanieal condition of the power tong equipment.
As a result, applied torque has not proven to bhe the
most accurate, nor the most practical means of measur-
ing the preload stress level in a sucker rod joint.

5.1.3 Both test data and theoretical caleulations show
that circumferential displacement beyond hand-tight
makeup of coupling and pin provides an aceurate and
repeatable means with which to measure and define the
preload stress in a sucker rod joint.

5.1.4 In view of the foregoing, this recommended
practice provides, for field use, a comprehensive set of
circumferential displacement vaiues and procedures
covering their use, including a method for the calibra-
tion of power fongs.

5.2 Circumferential Displacement Values. Circum-
ferential displacement as used herein is the distance
measured, after makeup, between the displaced parts of
a vertical line scribed across the external surfaces of
the box and pin when they are in a shouldered hand-
tight relationship prior to makeup. See Fig. 5.1 and 5.2,

5.2.1 The circumferential displacement values shown
in Table 5.1 are the necessary and recommended dis-
placements required to achieve an optimum preload
stress. Values for a combination of materials and their
application are listed in the column headings. Choose
the correct column.

5.2.2 Because the interface surfaces of the joint are
burnished or smoothed out on initial makeup, the dis-
placement values on initial makeup are greater than
those on subsequent makeup. While this difference in
displacement ocecurs in varying degrees with all rod
grades, it is observed to be consistent only in the Grade
D Rod. Notice, the tabulated values for use when
rerunning Grade D Reds are smaller than those for the
initial makeup of new Grade D Rads.

5.2.8 It is impractical to establish displacement
values for the initial makeup of Grade C and K Rods
because of the inconsistency of observed test data with
these materials. It is therefore recommended that new
Grade C and K Rod joinis be made up and broken, in
the field, prior to final makeup on initial installation.

6.2.4 When new couplings are installed on previously
used rods regardless of their grade, the displacement
values listed in Table 5.1, Celumn 3, should be used.

TABLF 5.1
SUCKER ROD JOINT CIRCUMFERENTIAL
DISPLACEMENT VALUES
All dimensions in inches followed by equivalent in mm.
1 2 3
Running New Rarunning
Grade D GradesC. D, & K
Displacement Values Displacement Values

Rod Size Minimum Maximum Minitnum  Maximum
%(12.7) % (4.8) % (6.3} %2(3.2) 6. (4.8)
% (15.9) 12 (6.8) Y%u (T.1)  %h2{4.8) % (8.3)
% (19.1) Y (T1) W (8T Th:(56) 1 (6.7)
%(22.2) Y87 %h(95) . (7.1) W, (9.1)
1 (25.4) MA,(111) '8, (12.7) 'y (9.5) . (11.1)
1} (28.6) "% (14.3) 2%, (16.7) 1949 (12.7) "% (15.1)

NOTE: Abore displacement ralues were eatablished through
calewlotions and strain gage tesis.

5.3 General Reecommendations, Power Tongs

5.3.1 The use of air or hydraulic power rod wrenches
is recommended to assure best makeup results for all
sizes of rods. However, it is imperative that the power
wrenches be maintained in accordance with the manu-
facturer's recommendations.

5.3.2 When using power wrenches, it is recommended
that the hydraulic power o0il system be cireuiated until
a normal operating temperature is reached and that
this temperature be maintained within a reasonable
level through calibration and installation of rods.

5.4 Calibration of Power Tong

6.4.1 Power tong must be calibrated to produce
recommended circumferential displacement make-up
values shown by Table 5.1. After initial calibration, it is
recommended that the power tong calibration be
checked each 1,000 feet (300 m)} and be calibrated for
each change in rod sizes.

5.4.2 There are three different methods employed in
calibrating power tongs for various API Grade rods and
field conditions. It is imperative to select the recom-
mended method to suit your field conditions.

5.4.2.1 Calibration of Power Tongs for New
API Grade D Rods

a. Check condition outlined under Par. 5.1.1.

b. Set the fongs operating pressure on the low
side of the estimated value required to pro-
duce preseribed circumferential displacement
value shown by Table 5.1.

¢. Serew the first joint together hand-tight,
scribe a fine vertical line aecross the pin and
coupling shoulder to establish hand-tight ref-
erence as shown by Fig. 6.1.
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SCRIBED
VERTICAL
LINE

Fig. 5.1
HAND-TIGHT JOINT

d. Loosen coupling to normal running position
then up joint with power tong operating with
the tong throttle depressed to the fully open
position. Do not hit the throttle a second time
after joint shoulder and tongs have stalled.

e. Remove the tongs and measure the circumfer-
ential displacement between the scribed hand-
tight vertical line as shown by Fig. 5.2,

f. Increase or decrease the fong operating pres-
sure to achieve the selected preseribed cir-
cumferential displacement as shown by Table
5.1.

g. Repeat Steps d. through f. until proper dis-
placement js achieved. Check calibration of
tongs a minimum of 4 joints and for each 1000
feet thereafter and at each change in rod sizes.

5.4.2.2 Calibration of Power Tongs for API
Grade C and Grade K Rods

a. For the initial run of API Grade C and Grade
K Rods, a constant correction factor cannot be
recommended because of inherent variables
involved. Therefore, it is imperative to make
up and break the connection prior to calibra-
tien of power tongs if proper preload is to be
assured.

b. Onece the joint is made up and broken, follow
the same procedure as outlined in Par. 5.4.2.1,
steps a. through g., using the appropriate cir-
cumferential displacement values in Table 5.1,
Column 3.

5.4.2.8 Calibration of Power Tong for re-
running of all Grades of API Rods and
New Couplings

Employ values shown in Table 5.1, Column 3
and follow same procedure as outlined in Par.
5.4.2.1, steps a. through g.

5.6 Use of Rod Wrenches For Manual Make-up

5.5.1 The use of rod wrenches is not recommended
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Fig. 5.2
MADEUP JOINT

for rod sizes larger than ¥ inch. Application of rod
wrenches to achieve the desired preload is as follows:

5.5.1.1 Manual Make-up of New API Grade D
Rod Strings

a. Screw rod and coupling to a shouldered hand-
tight position.

b. Seribe a fine vertical line across the pin and
coupling to establish a hand-tight reference as
shown by Fig. 5.1,

e. Apply necessary mechanical force to achieve
recommended displacement values as shown
in Table 5.1, Column 3.

5.5.1.2 Mechanical Make-up of API Grade C
and Grade K Rods

d. Apply mechanical force and make up joint
once. Loosen and retighten to hand-tight
position.

e. Scribe a fine vertical line across the pin and
coupling shoulder to establish a hand-tight
reference as shown by Fig. 5.1.

f. Apply necessary mechanical foree to achieve
recommended displacement values as shown
in Table 5.1, Calumn 8.

5.5.1.8 Mechanical Make-up of Used Rods and
New Couplings.

g. Bring coupling and rod pin to a hand-tight
position.

h. Scribe a fine vertical line across the pin and
coupling shoulder to establish a hand-tight
reference as shown by Fig. 5.1,

i. Apply mechanical force sufficient to achieve
circumferential displacement as shown in
Table 5.1, Column 3.

NOTE: The hand-tight position as used in Section § is
attained when full shouldered adjustment is
made.
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SECTION 6

METHODS OF INSPECTION AND REQUIRED EQUIPMENT

6.1 Sucker rods and couplings can be inspected by
using close visval examination, Eddy current, magnetic
flux leakage methods (instrumented Magnaglow or
Magnetie particle), and gapes. Any of the above meth-
ods, or any combinations of them can result in an ade-
quate inspection.!

6.2 It is recommended that at least once a day, and
prior to and after each run for a particular customer, or
for each different rod size if the customer 50 requests it,
that the Eddy current or instrumented magnetic flux
leakage detectors be calibrated. For this purpose it is
necessary that a standard test sucker rod with known
discontinuities be available.

6.8 The test sucker rod should be a %" diameter, 25
long rod with discontinuities located no closer than 3°
from the ends. The discontinuities should be at least 1’
apart and should be conical pits with sides at a 30°
angle from the longitudinal axis of the rod. The flaw
should vary in diameter from .005" to .030” in .006"
increments, and vary in depth in .010” increments from
030" to .17, as verified by a pit gauge.

6.4 API P6 and P8 ‘no-go’ and ‘go’ ring gages to
inspeet sucker rod pins, and API B2 and B6 ‘gd’ and
‘no-go’ box plug gages for sucker rod couplings should
be used. All gages should be checked against Master
Reference Gages according to gage certification specifi-
cations deseribed in API Spee 11B, Section 8. Working
gages should be checked against master gages at least
once per week, or upen a size change.

6.5 A pit gage, micrometer gage and dial calibrator
gage, and a Micro-finish comparator are also necessary.

General Recommendations Concerning The
Inspection Procedure

6.6 New and used sucker rods should be handled
strictly following Section 1 of this RP (Transportation,
Storage and Handling), and Section 100of API Spec11B
(Marking, Packaging and Thread ‘Protection). In addi-
tion, the use of spreader bars and of lifting devices
which lift the rods from above is considered essential.

6.7 Straightness: The rods should he visually in-
spected for bends by rolling. Those with an apparent
bend should be further checked for total indicated
runout following the procedures to follow.

Definitions and descriptions of thase and other methods of non-
destructive testing refer to Stuart and Lloyds, Limited, A
Guide to Adm-destructive Testing of Tubes, JSB48.

I nformati on Handl i ng Servi ces,

6.8 Dimensional Tolerances: Rods should be care-
fully checked using micrometer gages (See Par. 6.15.)

6.9 Body Surface: It is recommended that enly those
electronie indieations of defeets which are corrabo-
rated by visual! inspection be made reasons for
rejection.

6.10 Upset and pin end: The sucker rod pin end,
upset area, and 6" of the rod body adjacent to the
upset should be inspected by fluorescent magmnetic par-
tiele inspection or ather similar techniques. The sur-
face finish of the undercut end and adjacent radii
should be checked with a micro-finish comparator. As
with the rod body, the depth of stampings, make-up
marks, ete., should be confirmed with a pit gage prior
to rejection. Sucker rod pin threads should be checked
with API P6 and P8 ‘no go' and ‘go’ ring gages to
verify that the threads are properly manufactured and
the pin shoulder is in compliance with Section 6, Spee
11B.

6.11 Coupling Inspection: Sucker rod couplings
should be checked by fluorescent particle inspection or
other similar techniques. API B2 and B6 ‘go’ and ‘no-
o0’ box plug gages should be used to eheck coupling
threads and parallelism in accordance with Section 6
of Spec 11B. Longitudinal seams and die marks are
acceptable provided that grinding down to .0625" or
less removes the seam or die mark.

6.12 Final Rejection: After the inspection company
has finished inspecting rods and/or couplings, the user
representative, together with the manufacturer's
representative and the inspection company’s personnel,
should examine all rejected sucker rods andfor cou-
plings te eonfirm that they do not meet the attached
gpecifications. The user representative and manufac-
turer’s representative will then decide what action to
take on the rejected sucker rods and/or eouplings.

Workmanship and Finish Specifications For New
Sucker Rods and Sucker Rod Couplings

6.13 New sucker rods have a protective coating
which should be removed prior to inspection by means
of a hot solvent. New rods should not be shot-cleaned
prior to inspection.

6.14 The following material under this title comes
from Section 9, API Spec 11B. It iz recommended they
be followed.

6.15 Dimensional Tolerances for Rod Bodies.
Final rod bedy should be manufactured to the follow-
ing tolerances: .
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TOLERANCE
Rod Size Diameter Out-of Round
inches inches inches

% +.007 010
-014

% +.007 .010
-014

% +008 012
-.0186

% +008 012
=016

1 +.009 013
-018

1% +010 015
-.020

6.16 Straightness Specifications

a. Cold straightening of kinks is not acceptable.

b. A kink is a short, tight bend measured with a 6"
ruler or straight edge, with a gap in the middle
greater than 14",

6.17 Body Straightness

a. The body is the rod length between the upset
tapers.

b. Bends can be measured by means of a straight
edge held on the concave side of the bend. The
amount of bend is the gap measured between the
straight edge and the rod surface.

c. Bends can also be measured by the total indicator
runout (TIR) measured at the rod surface a known
distance away from a support. TIR values are
twice the amount of bend over the gage length.

d. Because of the various types of hends, the meas-
urement should be made at a distanee of one foot
from the support.

For a gage length of 12 inches, the maximum
allowable bend for all rod sizes " to 14" is .065
(130 TIR).

6.18 End Straighiness

e

a. End straightness will be measured by supporting
the rod body at a distance of 1.5 feet (18 inches)
from the rod pin shoulder. The amount of bend is
measured via a dial indieator riding on the ma-
chined surface of the pin shoulder 0.D. The maxi-
mum allowable TTR values for all rod sizes %" to
1" is .200". End straightness for 24 inch pony
rods will be measured by supporting the rod body
at a distance of 1.0 feet (12 inches) from the rod
pin shoulder. The smount of bend is measured via
a dial indieator riding on the machined surface of
the pin shoulder Q.D. The maximum allowable
TIR value for all rod sizes % to 1Y% ineh is 0.130
inch.

6.19 Surface Discontinuity Definitions

&. Overfills: Longitudinal ridges formed during bar
rolling when the bar is too large for the rolling
pass it is entering.

b. Underfill: Formed during bar rolling when the
bar does not completely fill the rolling die. Also
formed during rod end forging when there is
insufficient material to fill the die.

¢. Folds (also called cold shut); Circumferential dis-
continuity preduced when two surfaces of metal
fold against each other without metallurgical
bonding. This ean ocecur when flash produced by
one forging operation is pressed into the metal
surface during a subsequent operation.

d. Slivers: Loose or torn segments of steel rolled into
the bar surface at the mill or formed during
forging.

e. Rolled-in-scale (also ealled a seab) A surface
imperfection caused by scale, formed during a
previous heating, whieh has not been eliminated
prior to surface rolling,

f. Lap: A longitudinal overfill rolled into the surface
of the bar. Typically formed at the bar during a
rolling pass.

£g. Seam: A longitudinal ereviee in the rod which has
been closed but without metallurgical bonding and
has the appearance of a seratch or small longitud-
inal separation on the bar.

h, Flash: Excess metal squeezed out between forging
die factes.

6.20 Surface Finish

& When the depth of imperfections, pits, laps, folds,
etc., cannot be measured, the defects will be
removed by grinding with a smooth transition,
then the rod diameter will be measured in the
grounded out area to determine whether the rod
meets the specifications which follow.

6.21 Surface Finish, Rod Body

a. Imperfections such as rolled-in-scale, pits, slivers,
mechanical damage, ete,, when removed must be
removed by grinding with a smocoth transition.
The rod is unacceptable if the removal of the
imperfection results in a rod diameter below the
minimum specified in Par. 6.15.

b. Longitudinal overfills, underfills and seams are
zero stress concentration points. Longitudinal
overfills, underfills and seams which are found to
be rounded bottom or flat are aceeptable as long
as they do not excead + .020”. Longitudinal over-
fills, underfills, and seams within the + .020"
diameter tolerance need not be removed.

e. Transverse imperfections greater than .004" deep
at any area of the rod are unacceptable and must
be removed hy grinding out with a smooth transi-
tion. Upon removal of the imperfection, the rod
diameter must still meet the specifications in Par.
9.1 of Spec 11B.

6.22 Surface Finish, Upset

a. Laps, folds, forging imperfeetions, underfills, flat

————
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spots which oceur in any area of the upset up to
that point where the upset diameter egquals the
width of the wrench square may be reworked to a
maximum depth of Y%,"” provided that all teleran-
ces are maintained and the grinding is done with
a smooth transition.

b. Transverse laps, folds, etc,, which are continuous
around the rod upper upset bead, greater than
0625", or are deeper than the wrench square
width are unacceptable.

e. Cracks which oceur at the wrench square fillets or
edges are reasons for rejection,

d. Wrench square stampings which exceed g depth of
155" (.081") are reasons for rejection.

6.23 Pin End Surfaces and Threads

a. The pin undercut end and adjacent radii, includ-

ing threads, should be free of burrs or excessively

" rough edges, and should have a surface finish not

to exceed 250 RMS. The presence of any such

defects execept end shear eracks anywhere onthe
pin end constitutes sufficient reason for rejection.

b. The presence of end shear eracks past the root of
the first thread is reason for rejection.

¢. Indexing or make-up marks deeper than V"
(.063") or which are sharp rather than rounded
bottom are reason for rejection.

6.24 Coupling Inspection: Sucker rod ecouplings
should be checked by magnaglow or by magnetic parti-
¢le inspection. API B2 and B6 ‘go’ and ‘no-go’ box plug
gages should be used to check coupling threads and
parallelism in accordance with Section 6 of Specifi-
cation 11B. Longitudinal seams and die marks are
acceptable provided that grinding down to .0625" or
less removes the seam or die mark,

6.26 Sucker rod couplings should be checked for
dimensional conformance as per Section 9, API Spec
I1B.

6.26 New sucker rods and sucker rod couplings
which fail to meet the abhove specifications and are
rejected are non-API rods and/or couplings.

Used Sucker Rod Inspection

6.27 It is recommended that used sucker rods not be
straightened or have serapers removed prior to inspee-
tion. Severely bent or kinked sucker rods should be
rejected. Rods with scrapers should be carefully
inspected for corrosion attack.

6.28 Whenever possible the rod should be dipped in
hot solvent to remove paraffin and easily removed seale.

6.29 Straighteness: The rods should be visually
inspected for bends by rolling. These which have an
apparent bend should be further checked for total indi-
cated runout following the procedure contained in this
section.

6.80 Rods with acceptable straightness should bhe
shot-cleaned to remove surface deposits which may
interfere with the inspection. The shot weight, size,
shape and velocity shouid be such as to not shot peen
the rods. Thread protectors should be used to proteet
the threads from the shot-cleaning.

6.31 Used rods can be either downgraded or rejected
depending on the criteria which follow.

a. Hammer marks or stretching are reasons for
rejection.,

b. Deformation of the pin seating face or damage to
the pin itself or to the threads are reasons for
rejection.

The pins should be inspected by any of the tech-
nigues described in Section 1, It is suggested that
rods be inspected using API P8 and P8 ‘no-go’ and
‘go’ ring gages.

6.32 Class I used rods:

c

a. No visible wear, otherwise the rad should be
downgraded.

b. Cracks and pits deeper than 20 mils (.020") are
reasons for downgrading the rod.

6.33 Class IT used rods:

a, May have lost because of wear no more than 20%
of the cross-sectional area. Otherwise the rod
should be downgraded.

b. Cracks and pits deeper than 40 thousands (.040")
are reasons for downgrading the rod.

¢. Rods with bends exceeding twice that allowed for
new sucker rods in Par. 5.16 - 5.18 should be
rejected.

6.34 Class III used rods: The user may desire to con-
sider Class IIT rods as unfit for use.

May have lost because of wear, no more than 30%
of the ecross-gsectional area, Otherwise the rod
should be rejected.

b. Cracks and pits deeper than 60 thousandths (.060")
are reasons for rejecting the rod.

a&

¢. Bentrods can be cold straightened.

d. Pits, defects, and wear occurring from the upper
one-third of the cone of the upset to the pin
shoulder can be ignored.

6.356 All rods which do not meet the above criteria,
and Class III used rods if the user so desires, should be
placed in the rejected — junk pile. Good couplings
should be removed for inspection using approved
wrenches.

6.86 It is suggested that a uniform coding convention
be adopted to identify grades of used sucker rods. The
following code is suggestad:
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Class I used sucker rod: One painted stripe.
Class II used sueker rod: Two painted stripes.
Class III used sucker rod: Three painted stripes.

6.837 Rejected rods should be marked with easily
identifiable red paint.

6.38 It is suggested that a uniform color coding con-
vention be adopted to identify API Class. The following
color coding is suggested:

Uniform Color Code:

API Grade C — White
API Grade K — Blue
API Grade D — Carbon Steel — AIST 15XX (1) —
Brown
— Chrome-Maly — AISI 41XX (2) —
Yellow

— Special Allay (3) — Orange

(1} Generally manufactured from, but not limited to,
AISI 15XX which ean be effectively heat treated
to the minimum ultimate tensile strength per
Table 2.1 of Spec 11B.

(2) Generally manufaetured from, but not limited to,
AISI 41XX which can be effectively heat treated
to the minimum ultimate tensile strength per
Table 2.1 of Spec 11B.

{3) Any composition other than 15XX or 41XX which
can be effectively heat treated to the minimum
ultimate tensile strength per Table 2.1 of Spec
11B.

Used Sucker Rod Coupling Inspection Specifications

6.39 Inspections of used sucker rod couplings should
be done by using any of the technigues described in
Section 2. No coupling classes are necessary; couplings
shall be either aceeptable or rejected.

6.40 API B2 gages should be used to check coupling
threads and face parallelism.

6.41 The following constitute reasons for coupling
rejections:

a. The remaining diameter is less than the original
diameter at the rod upset shoulder.

b. Cracks are present.

e. Longitudinal seams and die marks are reasons for
rejection provided that after grinding the coupling
does not conform to Par. 6.41.a.

d. There is evidence of hammering.

e. There is deformation of the seating face. The seat-
ing face could be ground to meet API specifi-
cations.

f. There is visible thread damage.
g. There is visible surface corrosion,

h. There is flaring at the shoulder.

SECTION 7
INSTALLATION OF POLISHED ROD CLAMP ON POLISHED ROD

7.1 Install polished rod clamp per manufacturer’s
instruction tag (Ref. Spec. 11B, Par. 14.2.2).

7.2 Polished rod must be void of dirt and grease where
clamp is located.

7.8 Polished rod clamp must be void of dirt and grease
in gripping area.

7.4 Hanger bar must be perpendicular to well head, in
line with well bore anad void of dirt and grease.

7.5 Place polished rod clamp in elean area on polished
rod and tighten nut {or nuts) to hand tight.

7.6 For proper torque, follow manufacturer’s instrue-
tion tag attached to clamp (Ref, Spec. 11B, Par. 14.2.2).
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APPENDIX A
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